








[SUPPLEMENT TO “ENGINEERING,” JULY 17, 1908.) 


ENGINEERING: 


An Illustrated Weekly Journal. 


Epitep BY W. H. Maw anv B. ALFRED RAWORTH. 





a 


VOL. LXXXV—FROM JANUARY TO JUNE, 1908. 








Zondon: 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION—35 & 36, BEDFORD STREET, STRAND, W.C. 
1908. 























(JanvaRyY 3, 1908. VOL LXXXV.) 


ENGINEERING. 








SPECIFIC HEATS OF NITROGEN, 
CARBON DIOXIDE, AND STEAM. 
Durine the discussion of ‘‘ Explosion Tempera- 
tures” by the Engineering and Chemical Sections 
of the British Association meeting at Leicester,* 
Professor L. Holborn, of the Reichsanstalt, com- 
municated the results of an inquiry into the 
specific heats of certain gases at high temperatures, 
which he has been conducting with Professor F. 
Henning inthe Reichsanstalt. Particulars of these 
investigations, and of the interesting apparatus 
used, have now been published in the ‘* Annalen 
der Physik,” vol. xxiii., page 811. The experi- 
ments form a continuation of the investigations 
which Holborn and Austin pushed up to 800 deg. 
Cent. in 1905. The heating apparatus then used 
consisted of nickel tubes, which were soldered with 
silver, and which did not bear higher temperatures. 
With the platinum apparatus since constructed, 
measurements have been extended up to 1440 deg. 

Cent. 

In the new apparatus the gas passes in succes- 
sion through the following parts :—The preheater— 
a horizontally-arranged coil of platinum ; an ex- 
pansion joint ; a vertical double-walled tube of 
platinum forming the furnace proper ; and through 
aneck-piece into three cylinders immersed in the 
calorimeter. These cylinders are charged with 
silver shavings ; the steam leaving the cylinders is 
finally condensed, and the volume of the gas is 
measured in a gasholder. 

The nitrogen and carbon dioxide were taken 
from steel cylinders, dried over calcium chloride, 
and measured in a gasometer without coming in 
contact with the liquid. The nitrogen contained 
1 per cent. of oxygen. Steam was generated in a 
kind of pot; it through a separator, then 
through a nickel coil heated up to 100 deg. Cent. 
and charged with nickel shavings, after which it 
entered the preheater. This preheater is a platinum 
coil with a double jacket of iooateg. The coil-tube 
has a length of 2 metres, a diameter of 5 milli- 
metres, and a wall thickness of 0.1 millimetre. The 
heating was done—as throughout the experiments— 
exclusively by electric means, the current from an 
accumulator battery being sent directly through the 
coil. The heating apparatus proper, or furnace, is 
arranged vertically, because at high temperatures all 
substances soften and bend, so that undesirable 
contacts might be produced in horizontal tubes. 
The two concentric platinum tubes have an inner 
passage 6 millimetres in diameter, surrounded by 
a jacket of 15 millimetres external diameter. The 
gas comes down the inner tube, which, near its 
lower end, a little above the neck on the calori- 
meter, is joined to the outer tube. The heating 
current of 75 amperes at 16 volts flows down 
the inner tube and up the outer tube. The 
jacket space between the two platinum walls is 
fitted with rings of magnesia. The connection 
between the vertical furnace tube and the hori- 
zontal end of the preheater coil is effected by 
means of an expansion joint of two flanged pieces 
of platinum, each formed of two layers of platinum 
foil 0.01 millimetre in thickness. The whole joint 
hasa length of 7 centimetres. It has kept per- 
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fectly gas-tight, but it had frequently to be renewed. 
The joint is itself electrically heated by a third 

ttery ; the current leads are in all cases ribbons 
of silver. 

The calorimeter employed in these new researches 
is a cylinder of silver, 15 centimetres in diameter, 
containing 2.5 litres of paraffin oil. The height of 
the vessel is a little greater than the diameter ; but 
only half of the vessel is covered, without being 
subdivided, however. The fixed cover is at a lower 
level than the surface of the liquid in the other open 
at of the vessel, the object being to have the one 

alf of the vessel always quite full of oil up to the 
cover, without the risk of generating high pressures. 
Through this fixed cover passes the tube through 
which the hot gas enters. In the vessel are 
arranged three cylinders, each 7 centimetres high, 
2.5 centimetres in diameter, and all three charged 
with silver shavings. The gas enters the first of 
these cylinders, and s through the other two 
in succession. In forcing its way through the 
silver shavings the gas gives off all its heat without 
being throttled to any noticeable extent. Through 
the same cover are further introduced the two 
thermometers, a mercury and a platinum resistance 
thermometer, and the stirrer. In addition to the 
resistance thermometer, the platinum wire of which 
is directly surrounded by the oil, there is also 
immersed in the oil a constantin resistance. 

The connection between the tubular gas-furnace 
and the top of the calorimeter was made with 
great care. The platinum tube in which the gas is 
heated has double walls. The lower end of the 
outer tube is further soldered to a platinum 
cylinder, which is provided with a flange perforated 
in six places. This flange is bolted to the top of 
the calorimeter through the intermediation of two 
copper rings, while two washers of rubber and 
asbestos maintain the insulation. The whole is 
surrounded by a cylinder of magnesia. This joint 
has kept perfectly gas-tight even at the highest 
temperatures. 

The temperature of the gas is determined by the 
aid of a thermo-couple of platinum and platinum- 
rhodium, inserted in the lower portion of the vertical 
tube, near the calorimeter joint. Only the very 
ends of the couple wires are free ; the other parts 
are separately encased in fine quartz tubes, 1 milli- 
metre in diameter. Higher up, above the battery 
connection, the inner platinum tube is joined to a 
brasstube. In this brass tube slides another brass 
tube enclosing the porcelain tube, through which 
the thermo-couple wires pass out; thes between 
the two brass tubes is packed with asbestos wool, 
so that the thermo-couple may be lowered or 
removed without disturbing the apparatus. 

The thermo-couple wires have been used in 
two diameters, 0.25 and 0.1 millimetre. The 
latter lasted only one day at temperatures above 
1200 deg. Cent., since wire and quartz sheath 
fuse together, and when the couple cools, the wire 
is broken. There has also been trouble with the 
thicker wire ; yet the quartz sheathing has been 
adhered to in order to prevent contamination of 
the wires with the gases; occasionally several 
centimetres of the wires had to be cut off from the 
exposed lower end. 

e calorimeter is itself placed in a larger vessel 





filled with oil and provided with a good stirrer. 
The temperature in the calorimeter was always kept 
above 100 deg. Cent. ; that of the jacket, which can 
be cooled and heated, was sometimes as low as 
40 deg. Cent. The experiments were mostly con- 
ducted in series, such that the cooling period 
of one experiment, after cutting off the heating 
current, served as a preliminary for a second experi- 
ment. During this period of, perhaps, 10 minutes, 
temperatures of the mercury thermometer were 
read every half-minute by means of the telescope ; 
the resistance thermometers checked the mercury 
thermometer. 

The real experiment lasted about four minutes, 
and the following observations were taken :—The 
temperature of the oil-jacket, which varied be- 
tween 100 deg. and 40 deg. Cent. The mass of 
gas, in the case of nitrogen and carbon dioxide, 
mostly about 20 grammes, but ranging from 9 up 
to 25 grammes ; in the case of water vapour mostly, 
perhaps, about 12 grammes, but ranging from 6 up 
to 27 grammes. The temperature of the gas just 
before entering the calorimeter—means usually of 
twelve readings ; this range was from 800 deg. up 
to 1440 deg. Cent. The mean temperature of the 
calorimeter while the gas was flowing through it 
under steady conditions; this calorimeter tem- 
perature varied between 104 deg. and 122 deg. 
Cent. The observed rise of temperature in the 
calorimeter due to the absorption of the heat of the 
hot gas; this rise amoun to about 4 deg. Cent., 
ranging in the case of water vapour from 2 deg. 
up to 7.5 deg. Cent. These last-mentioned figures 
are corrected values, the corrections bein ed 
on additional observations made with modifications 
in the apparatus, in the thickness and the position 
of the thermo-junction wires, in the arrangement 
of the diaphragms for the junction, and in other 
features. The whole tube system was flushed 
with nitrogen or carbon dioxide before beginning 
the experiments with these gases ; for the experi- 
ments with steam, a flushing with nitrogen was- 
likewise sometimes applied. 

The number of actual experiments tabulated is 
very large. The experiments were generally con- 
ducted in sets of four or three, occasionally only 
two on the same day. Of such sets thirty-six are 
recorded in the case of nitrogen. In the research 
on steam, + to eight experiments were sometimes 
made in a day; in a few cases the tables give par- 
ticulars of one experiment per day only, and the 
list extends over twenty-one days, 

The results are on the whole concordant —least 
so in the case of steam—and agree with the former 
experiments in which Holborn and Austin applied 
a maximum temperature of 800 deg. Cent. eir 
former empirical formula for the specific heat of 
water vapour has, however, had to be modified. 
As regards nitrogen the specific heat rises slightly 
with higher temperatures. The curve of the mean 
specific heat between 20 deg. Cent. and the tem- 
perature 6 is practically a straight line. This curve 
and the other curves were reproduced on page 200 
of our last volume. Carbon dioxide gives a curve 
which rises rather more steeply at first than the 
nitrogen curve, but bends down at about 800 deg. 
Cent. ; afterwards the rate of increase in the specific 
heat with increasing temperature is smaller. The 
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water-vapour curve (on the same page) refers to the 
mean specific heats of steam between 110 deg. Cent. 
and 6. Itis, as will be noticed, curved the other 
way. Therise in the specific heat is at first slow, 
and becomes more pronounced at higher tempera- 
tures. The results can fairly well be expressed 
by two formule; the one, a quadratic formula, 
would yield a minimum at 190 deg., which the 
other exponential formula does not indicate. 

The formul:e for the mean specific heats cy 4 be- 


tween temperatures 0 and 6 deg. Cent. of nitrogen 
and carbon dioxide, and for the mean specific heat 
of water ¢i19, 9, between temperatures 110 deg. and 
6 deg. Cent., are the following :— 
Nitrogen : 

c = 0.2350 + 0.000019 6. 
Carbon dioxide : 

c = 0.2010 + 0.0000742 8 — 0.000000018 62. 
Water vapour : 

cr. = 0.4669 — 0,0000168 6 + 0.000000044 62, 

cu, = 0.4544 + 0.006925 x 10900075180, 


The observed values for steam differ from those 
calculated by these two formulre in no instance by 
more than 1.1 per cent. 

We reproduce the final values of calculated mean 
specific heats c,,, as just explained, and the cal- 
culated true specific heats c,, The c,, for water 
vapour refer to formula IT. 


. , ¥ * 
Carbon Dioxide. | Water Vapour. 





Nitrogen. 
6 deg. Cent. 
Cm. Cw. Cm. Cw. Cm. Ow. 
{0} 0.2350 0.235 0.2010 0.201 0.4613 | 0.460 
200 0.2388 0.243 «0.2151 | 0.229 0.4642 | 0.466 
400 0.2426 | 0.250 0.2278 0250 0.4682 0.475 
600 0.2464 0.268 0.2390 | 0.271 0.4740 | 0.491 
800 0.2502 0265 0.2191 0.285 0 4820 0.515 
1000 0.2640 0.2738 0.2572 0.295 0.4985 | 0.554 
1200 0.2578 0.281 «40.2641 =—-0.301 0.5090 0.614 
1400 0.2616 0.268 0.2696 | 0.303 | 0.5323 | 0.707 
{1600} 0.2654 | 0.296 | 0.2736 | 0.300 | 0.6646 | 0.849 


The values for [0] and [1600] deg. Cent. are 
extrapolated. Bat the experiments described 
already extend into the region of explosion tem- 
peratures, and the observations become thus com- 
parable with the researches of Mallard and Le 
Chatelier and of Langen. In the case of nitrogen 
these latter two lines of research are in fair accord, 
and lead to the same formula for the mean specific 
heat of nitrogen :—cy y= 0.242+0 0000216. As 
regards carbon dioxide and steam, Langen obtained 
smaller figures than Mallard and Le Chatelier. 
According to Schreber’s analysis of Langen’s results, 
the mean molecular heats should be— 


6. Carbon Dioxide. Steam. 
deg. Cent. 
1500 10.45 9.88 
1700 11.20 8.83 
1600 (mean) 10.83 9.36 


This mean for 1600 deg. Cent. would give, for 
the mean specific heat at constant pressure, the 
values 0.291 (for CO,) and 0.630 (H,O) ; that is to 
say, values which are by 6 and 12 per cent. higher 
than those of the last row of our first table. 








THE WILLANS-PARSONS STEAM- 
TURBINE. 

WHEN Messrs. Willans and Robinson, Limited. 
of the Victoria Works, Rugby, decided some four or 
five years ago to take up the manufacture of the 
reaction steam-turbine, the latter had already been 
brought to a high degree of efficiency by its in- 
ventor, the Hon. C. A. Parsons, who by a com- 
bination of great ingenuity and very exceptional 
courage and perseverance had converted the ‘‘toy,” 
as it may almost be called, of 1883 into a prime 
mover, capable of being built in the largest sizes 
and vieing in the matter of steam economy with 
reciprocating engines of the very best design. In 
the foregoing the word ‘‘ manufacture” has been 
used advisedly. As is well known, Messrs. Wil- 
lans and Robinson manufactured their steam- 
engines in batches, in place of building them 
singly, and much of the research work carried out 
in connection with these turbines has had for its 
object the introduction of a system of constructing 
steam-turbines in a similar way from standard 
interchangeable parts. In this, as we shall pre- 
sently show, a high degree of success has been 
reached; but the prime aim of the firm from the 
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outset has been to make the turbine as reliable in 
working as an old-fashioned, slow-speed steam- 
engine. As might be expected, perfection was not 
attained all at once. In the earlier years of the 
steam reaction turbine apparently impossible things 
happened in the way of accidents, and though 
many turbines made remarkable runs, there were 
frequent strips with others. In short, from the 
thermodynamic standpoint, the turbine problem 
had been most successfully solved by Mr. Parsons ; 
but at the time that the manufacture was started 
at the Victoria Works it could not be said that 
quite equal success had been obtained from the 
mechanical aspect, although every builder will, 
we think, admit that here again Mr. Parsons was 
not merely the pioneer, but that he had really left 
but little room for improvement, save in minor 
details involving questions of design rather than 
invention. 

At the outset Messrs. Willans and Robinson 
determined to place considerations of mechanical 
design in the forefront, and to waive in their favour, 
if necessary, the question of the maximum pos- 
sible steam economy. In the latest patterns, 
however, it has been found possible to guarantee 
a very low steam consumption whilst main- 
taining the mechanical peculiarities introduced 
to ensure absolute reliability in working. In 
the case of the 2000-kilowatt turbo unit recently 
supplied to Sydney, the over-all thermodynamic 
efficiency ratio proved in the maker’s official trials 
to be 68 per cent., as estimated from the condi- 
tion of the steam below the governor valve. This 
figure is by far the best result we have yet seen pub- 
lished. No allowance was made for the generator 
losses in this estimate. These, however, were very 
small, careful trials by the makers, Messrs. Dick, 
Kerr, and Co., showing them to aggregate only 
3.6 per cent. Allowance made for these would 
bring up the efficiency ratio for the turbine proper 
to over 70 per cent. In a recent contract for a 
larger machine Messrs. Willans and Robinson have, 
moreover, guaranteed that the steam consumption 
at full output shall not exceed 12.91b. per kilowatt- 
hour. 

We give in Figs. 1 to 3, Plate I., a longitudinal 
section, an end view, and a plan of a Willans- 
Parsons turbine. As is well known, in the com- 

und reaction turbine the steam entering at the 

igh-pressure end passes in succession through a 
series of rows of blades alternately fixed in the 
casing and on the rotor. The general arrangement 
of the Willans and Robinson steam-turbine, as con- 
structed in sizes up to about 2000 kilowatts, is re- 
presented in Fig. 1. Larger sizes differ a little in 
The steam 
inlet is at A, and the steam flows through the blades 
to the right, finally escaping to the condenser at C. 
As the pressure continuously diminishes from A 
to C, there is an end-thrust on the rotor tending 
to make it move to the right. This thrust must 
be balanced, and to this end Mr. Parsons intro- 
duced a series of dummy pistons, all of which 
were placed by him to the left of the steam-port A. 
It was necessary that the largest of these dummy 
pistons should be equal to the mean diameter of 
the blading at the low-pressure end of the turbine, 
and it was therefore somewhat large. This arrange- 
ment received an important modification at the 
hands of Mr. H. F. Fullagar, whose method of 
balancing has been adopted by Messrs. Willans and 
Robinson. Their turbines, as shown in our illustra- 
tion, bave only two dummy pistons at the high-pres- 
sure end of the turbine and one small one at the low- 
_~ end. The high-pressure dummy is lettered 
in Fig. 1, whilst D denotes the intermediate 
dummy, and E the dummy at the low-pressure end, 
which, it will be seen, is quite small in diameter. 
The back of the high-pressure dummy is connected 
by the pipe H with the exhaust from the high- 
pressure blades, and hence this dummy balances 
completely the thrust on the high-pressure blad- 
ing. The back of the intermediate dummy is, 
however, connected direct to the condenser branch, 
and as a consequence the intermediate section of 
the turbine is overbalanced. This surplus is 
utilised to — balance the thrust on the low- 
ressure blades, the residue being equilibrated 
y steam passing through the holes F and G to the 
back of the low-pressure dummy E. Owing to 
this special arrangement the high-pressure end of 
the Willans-Parsons turbine is of much smaller 
diameter than is possible when the original Parsons 
method of balancing is adopted. It is found, 
as a matter of experience, that the pressure at 








all points of the turbine from the condenser 
up to the point of steam admission is almost 
strictly proportional to the admission pressure, 
no matter how the latter may vary. Hence the 
end-thrust balanced for one load is balanced for all, 
and but little residual pressure is transmitted to 
the thrust-block. This peculiar arrangement of the 
dummies has an additional advantage in reducing 
the leakage from the low-pressure gland, as will be 
explained later on. 

he construction of the casing represented in 
Fig. 1 deserves particular attention. With other 
makers this casing is commonly made in two pieces 
only, and as a consequence all the internal machin- 
ing of the casing has to be done out of sight of the 
workman. In the Willans and Robinson casing 
each half is in three lengths, registered together by 
a ring and groove turned at each joint. The under- 
lying motive of the design of this portion of the tur- 
bine has been to utilise simple circular castings 
without ribs or cored passages, likely to give trouble 
from unequal expansion. When highly-superheated 
steam is used for driving the turbine, the presence of 
such ports has often caused a breakdown, since the 
metal in them remains colder than that of the tur- 
bine-casing proper. Distortional strains arise accord- 
ingly, which suffice to bring the rotor into contact 
with the casing, and such contact is commonly fol- 
lowed by an annoying strip. It is for this reason that 
the communication-pipes H and I are fitted with 
glands, as shown, and that the by-pass pipe J (Fig. 3) 
stands well away from the turbine-casing, so as to 
secure in it a certain degree of flexibility. Each 
portion of the casing being in a short length, all 
the machining on it is done within full sight of 
the workman. The practice is to plane up first the 
longitudinal joint, and bolt together the halves into 
a complete ring, which is then bored out, and the 
ends faced on a vertical boring-mill. Coincidence 
between the centre of the bore and the plane of the 
longitudinal joint is secured by careful work on 
the vertical boring-mill. Indeed, to ensure absolute 
alignment of the bore and the horizontal joint, it is 
necessary to work to the very finest limits of 
accuracy when machining the sections of the casing, 
and itis only after long experience that the present 
entirely satisfactory methods of handling and setting 
them have been arrived at. It is, of course, an 
enormous advantage to be able to replace any 
portion of the casing that shows signs of a flaw 
or develops any deficit during machining. All bolt- 
holes in all flanges are drilled to jigs, so as to 
secure thorough interchangeability. As a conse- 
quence of this systematisation of the work, it has 
been found possible on occasion to supply a 1000- 
kilowatt turbine from stock of standard parts, 
complete with its condenser, within four weeks 
of the receipt of the order. This system of 
standardisation is followed with all sizes, and all 
parts of these standards are guaranteed to be mutu- 
ally interchangeable. For instance, more than 
twenty turbines have been built to the 1000-kilo- 
watt standard, and Messrs. Willans and Robinson 
will guarantee that any one of the rotors can be 
taken and fitted to any one of the turbines without 
alteration or adjustment of any kind whatever. In 
fact, in building a turbine the firm will consider no 
alteration which would in any way affect absolute 
and entire interchangeability of every part of a 
standard type. 

Another advantage claimed to result from con- 
structing the casing of short simple castings is 
the entire absence of contraction strains, which 
makes the steaming of the casing unnecessary before 
the operation of finish - boring. To test this 
supposed distortion, experiments were made on 
one of the first turbines produced in the shops, 
and a casing was machined and its dimensions 
carefully gauged. The castings were then trans- 
ferred to a core-oven for twenty-four hours, after 
which they were re-measured, and proved to be 
free from any perceptible change of form. Before 
passing on to describe the rotor, we may add that 
the longitudinal joint of the casing is machined only, 
and is not filed or scraped. The jointing material 
used is magnesite, applied as a paint. 

Coming now to the rotor, two methods of con- 
structing these are used by Messrs. Willans and 
Robinson. That shown in Figs. 4, 5, and 6, 
Plate I., represents the pattern used for turbines 
rated at 2000 kilowatts or under, whilst in Fig. 7 is 
shown the pattern used for larger sizes. Taking the 
former first, the most noteworthy feature lies in the 
fact that the high-pressure end is made entirely in 
one piece. The old practice of turbine-builders was 
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to make the rotor of steel castings, into each end of 
which was spigoted a forged-steel shaft. With the 
advent of highly-superheated steam this arrange- 
ment gave endless trouble. It appears quite imprac- 
ticable to maintain the temperature of superheated 
steam even approximately constant with super- 
heaters of the ordinary type, and almost all the 
trouble now experienced with compound reaction 
steam-turbines arises from this fact and the use of 
turbines of a pattern built before the difficulties 
arising from the employment of superheated steam 
were fully appreciated. When asudden gust of very 
hot steam enters a turbine the rotor of which is 
spigoted on to the drum at the high-pressure end, the 
drum heats up more quickly than the stub end of the 
shaft on to which it is shrunk or forced. A differen- 
tial expansion then takes place, the final result 
of which is that the stub end becomes displaced, 
letting the drum get out of truth. The blades 
then touch, the immediate consequence of which 
is generally a serious strip. Several different 
methods have been developed by builders for avoid- 
ing trouble of this character. In their smaller 
sizes, as shown iu Fig. 5, Messrs. Willans and 
Robinson make the shaft at the high-pressure end 
solid with the drum, as shown, the whole of this por- 
tion of the rotor being a single steel forging. Steel 





























exposed to low-temperature steam only, no trouble 
is experienced here from differential expansion 
between the drum and the shaft let into it. 

Iu larger sizes than 2000 kilowatts the high- 
pressure shaft is no longer solid with the main 
forging, and special precautions are necessary to 
prevent differential expansion at the joint. The 
plan followed by Messrs. Willans and Robinson is 
clearly shown in Fig. 7, which represents the 
drum of a 3000-kilowatt machine. The stub end 
of the shaft is let into a steel casting, which is 
cored out at T, T, as indicated. The portion of 
the spider into which this stub end of the shaft is 
forced is exposed to the temperature of low- 
pressure steam only, whilst the outer portion, 
which does come in contact with the often highly 
heated drum, is secured to the latter by T-bolts 
let into a slot, as already explained, in dealing with 
the low-pressure end of the 2000-kilowatt rotor. 

The spider for the low-pressure end of the 3000- 
kilowatt rotor is constructed on the lines of the 
American car-wheel, with the view of eliminating 
any internal strains which might arise in the 
process of casting. Like the steam end spider, it 
is a steel casting. The rotor for a 3000-kilowatt 
turbine, shown in Fig. 7, is “ey it will 
be seen, of five main pieces—viz., the drum, two 
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castings are still used fairly generally, although 
Messrs, Willans and Robinson were amongst the 
first to use forged steel for their rotors. For the 
largest sizes of these, however, good steel castings 
can be obtained, and have given excellent results, 
but for the smaller sizes high-class steel forgings 
are superior in every way. With steel forgings 
balancing is seldom required, since no difficulty is 
found in boring the interior of the rotor truly concen- 
tric to the exterior. If, however, balancing is found 
necessary, it is effected by balancing-rings secured 
by set-screws to each end of the rotor at the 
points P and Q, Fig. 5; but, as already stated, no 
adjustment is generally needed. One of these 
balancing-rings is shown separately in Figs. 8 and 
9, Plate I. On a visit we lately made to the 
makers’ works a 1000-kilowatt turbine was started 
up for the first time. The rotor had never been 
balanced, but was put in just as it was left by the 
machines. Though this was the first occasion on 
which steam was admitted to the turbine, the latter 
was run up to speed within three minutes, and the 
balance was so perfect that a long pencil up-ended 
on one of the fiange bolts remained standing per- 
fectly steady. The speed was 1200 revolutions per 
minute. At the low-pressure end of the rotor the 
Shaft is separate from the main forging, as shown. 
It is secured to this forging by T-bolts, let into a 
slot turned in the low-pressure end of the drum, 
as shown separately in Figs. 10 and 11. When 
the nuts have been tightened down, the projecting 
ends of these bolts are riveted over, making them 
thoroughly secure. The low-pressure end, being 
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end-shafts, and the two end-castings. These were 
all machined separately, the end-shafts being then 
forced into the spiders, and the latter let into the 
drum, and bolted up by the T-bolts, as already 
described. Onswinging the complete rotor between 
the lathe centres at the extremities of the end 
shafts, the cumulative error at the centre of the 
rotor was shown by accurate measurement to be 
less than , go of an inch. 

The labyrinth packings used to prevent the flow 
of steam over the dummies, or through the glands 
through which the turbine-shaft passes, are slight 
modifications of the now well-known Parsons type. 
The flow of the steam is baffled by wire-drawing 
it through a series of constrictions, the velocity 
generated at each constriction being dissipated in 
fluid friction before the steam arrives at the next. 
The pressure is thus gradually destroyed, and the 
steam issues from the last constriction at a velocity 
much less than that due to the total head. Two 
distinct patterns of these labyrinth packings are 
used, known respectively as the radial and the 
axial type. The former is used at the high-pres- 
sure end of the turbine, whilst the axial type of 
packing is used at the low-pressure end, where it is 
necessary to allow for a considerable differential 
expansion between the rotor and the easing of the 
turbine. The radial packing consists of a number 
of grooves cut in the drum, as shown in Figs. 23 
and 24, annexed. Strips which are commonly of 
brass, though steel is used for the Rpg 
dummy where high superheat is - le, are let 
into the casing and project into these grooves, as 
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indicated. The rotor is set by an adjustment 
of the thrust-block, so that these strips come 
almost into contact with one face of the grooves, 
a constricted area being offered at this point to 
the flow of the steam. The running clearance is 
commonly 8 to 10 mils. The steam expands 
past the constriction into a relatively large space, 
where its velocity is destroyed by eddying before 
it reaches the next constriction. In this way the 
available head, producing flow, is dissipated, and 
the leakage kept down to a reasonable figure. 

The axial pattern of packing is represented in 
Fig. 25, and consists, it will be seen, of a number 
of fins on the casing, which come almost in contact 
with the shaft, and an equal number on the shaft 
almost in contact with the casing. The outer end 
of each fin is split, so as to wire-draw the steam 
at two points instead of at one. The clearance 
between the shaft and the fins must, it is found, 
be larger than where radial packings are used, 
and for 8-in. shafts may be 30 mils. This type of 

cking is used not only for the glands, but also 
or the low-pressure dummy. The function of 
the glands, which are shown at V and W, Fig. 1, 
is not to prevent the leakage of steam out of 
the casing, but to stop the entrance of air. In 
fact, the interior of the casing, at the points at 
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which they are fitted, is at the pressure of the 
condenser, and there is thus a natural tendency for 
air to flow in and spoil the: vacuum. The high- 
pressure gland is arranged as in the usual Parsons 
machine, which has a vacuum inside the gland and 
atmospheric pressure outside. The low-pressure; 
however, is subjected to different conditions in a 
turbine balanced on the plan adopted by Messrs. 
Willans and Robinson. Here the inside of the 
gland is exposed to steam at atmospheric pressure 
instead of toa high vacuum, as is the case when 
the other systems of balancing are adopted. There 
is thus practically no drop of pressure across this 
gland, save at low loads, and Seale it is a simple 
matter to maintain here an air-tight joint on what 
is usually the most difficult gland to pack. To pre- 
vent air leakage a supply of steam is brought to the 
annular space arranged near the outer end of the 
gland, as best seen in Fig. 23. This steam flows 
right and left along the shaft—one portion going to 
the condenser, and the other to the outer air. The 
pressure of the steam supply to the annular space 
is adjusted until just a whiff of steam leaks t 
the gland into the open air. So long as this is 
the case no air can along the gland to the 
condenser. The welt of steam thus escaping to 
the atmosphere is extremely small, by far the larger 
proportion of that supplied to the gland flowing 
into the turbine, and thence to the condenser. 
The amount thus is commonly understood 
to average about 1 per cent. of the total full-load 
consumption for an axially-packed gland communi- 
cating direct to the condenser, and one-third of 
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this for the radially-packed gland at the high-pres- 
sure end of the turbine. 

The main bearings of the turbine are arranged 
close outside the glands. The construction of these 
bearings is shown in detail in Figs. 16 to 19, 


Plate I. The bearing surface is white metal, cast | 


vine aa 





the lower half by a fine-thread set-bolt. In making!is shown in detail in Figs. 12 and 13, Plate I. 
the adjustment, the rotor is pulled to the left by | There is a square hole in the end of this nut, into 
the T bolts until the dummy packing-rings come | which fits the rounded end of a junction-piece I 
into actual contact. The micrometer set-bolt is (Fig. 27), which drives the governor and oil-pump- 
then screwed in to bring the lower block in contact | actuating shaft J. This shaft carries a multiple- 
with the collars on the shaft. This done, the upper threaded worm, which on the one side gears with a 
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by a process special to the Victoria Works, and 
hammered into cast-iron shells. The two half shells 
are bolted together by turned bolts, and have 
secured to them, at top and bottom and at the sides, 
four pads of cast iron, which fit into the recesses 
shown at R, Q, S, and T, and are secured to the 
shell by countersunk screws. Packing-pieces of 
steel of various thicknesses are placed between these 
pads and the shell. The pads are then turned to 
a spherical surface, to correspond with a similar 
spherical surface bored in the turbine framework 
to receive them. The object of fitting packing- 
pieces under the pads is to provide a method of 
adjusting the bearings true to the bore of the casing 
when the turbine is being erected. By taking out 
one of the upper packing-pieces, and inserting it 
amongst the lower, the effective centre of the bear- 
ing is raised, whilst a sideways adjustment can be 
effected in similar fashion by thickening and thin- 
ning the packings under the side pads. 

The method by which oil is supplied to the bear- 
ings is best seen at the low-pressure bearing in Fig. 1, 
Plate I. Oil is forced up a hole provided for this 
purpose in the bottom pad, and thus enters a chan- 
nel cast in the shell, as shown in Figs. 16 and 18. 
This communicates at each horizontal diameter with 
a long shallow slot formed in the white metal, and 
it is from this channel that the oil is distributed to 
the upper and lower halves of the bearing. It 
flows axially along the shaft, and escapes from the 
bearing at each end. Oil-flirts are provided to 
prevent the creeping of the oil along the shaft to 
the exterior of the casing. The oil, after leaving 
the bearing, falls into a receiver below, and thence 
by piping to the cooler, which is shown at L, Fig. 1. 
When cooled and strained, the oil is returned to the 

ings by a pump driven direct from the turbine 
- by worm-geari 
‘0 














the inate. left of the bearing at the 
high-pressure end (Fig. 1) will be seen the emer- 
gency governor M, which will be described in 
detail later on. Beyond this comes the thrust- 
block, shown to an enlarged scale in Fig. 27, 
annexed. This fits into a recess bored in the tur- 
bine-framing ; its ition is adjustable axially, 
the upper half by the T-headed bolts shown, and 
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half of the block is slacked back, and the lower 
half adjusted so as to give the desired clearance— 
10 mils or so. The upper half is finally brought 
up again by the T bolts, so as to give the thrust- 
collars about 5 mils play in the slots. The whole 














is then locked in position. The oil supply is pumped 
in from below and escapes at the top. The thrust- 
collars, it will be seen, are cut in a sleeve secured 
to the shaft by a left-handed nut H (Fig. 27), which 





wheel on the governor and tachometer spindle at K 
(Fig. 28), and on the other with the oil-pump spindle 
at S. The worm and its shaft can be remov 

bodily, without disturbing any other portion of the 
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THE WILLANS-PARSONS STEAM-TURBINE. 








Fie. 38, 600-Kinowatr Wiiuans-Parsons TURBINE, 





mechanism, by taking off the cover P (Figs. 27 
and 28). The thrust of the worm is taken on a 
Hoffman ball-bearing. 

As is well “zane, ee Willans and Robinson 
rely upon throttle governing in place of the gust 

verning commonly used with turbines of the 

‘arsons type. The main governor-valve is shown in 
detail in Figs. 14 and 15, Plate I. It is a double- 
beat equilibrium valve of cast iron, chilled at the 
seats, which are finished by grinding. The seats 
are also of cast iron, and the —_ one is secured 
by square-bodied studs to the valve-cage. The 
square bodies of the studs fit into square holes 
in the seat-rings, which effectually prevent the 
loosening of the studs by the vibration set up. 
The governor, which is well shown in the general 
view, Fig. 1, lifts or lowers this valve, as needed, 
by the lever shown. The plan view shows how 
the stop-valve, governor valves, and by-pass valve 
of the turbine are arranged. Starting from the left, 
the stop-valve is at W, the throttle-valve at X, and 
the by-pass valve at Z, the emergency governor- 
valve being between the two latter. 

The emergency governor is of a very simple and 
ingenious type. it consists of a coil spring fitting 
the shaft as indicated at M, Fig. 1, and shown on a 
larger scale in Figs. 20 to 22, Plate I. When the 
he becomes excessive, the centrifugal force on 
this spring becomes greater than its tension, and it 
expands. Not being in balance, as is evident from 
Fig. 21, it continues to revolve with the shaft, and, 
its expansion increasing, it finally strikes the 
trigger at A, Fig. 21. This unlocks the pawl B, 
which engages with the teeth of a ratchet-wheel 
geared to the spindle of a throttle-valve, which 
immediately closes under the action of a spring. 
The connection between the ratchet-wheel and the 
valve is made by means of a Cardan shaft, as 
shown in Fig. 20. : 

In the ordinary Parsons practice the blades are 
held in grooves cut in the rotor and casing by 
separators of soft brass caulked in between them. 
Messrs. Willans and Robinson, as has long been 
known, fix their blades in machine-divided founda- 
tion strips, which are held in place in the grooves 
cut in the casing and rotor by caulking-rings, 
as shown in Fig. 30, page 4. It has the advan- 
tage of giving a perfectly uniform setting of the 
blades, and, moreover, makes it easy to alter from 
row to row the area available for the flow of the 
steam. In general reaction-turbine practice the 
rows of blades are divided up into groups, or 
‘* expansions,” as they are commonly termed, in 
which all the blades are of the same height and 
are set to the same spacing. The volume of steam 
increases, however, as it flows from row to row, 
and, consequently, in the last stages of a group 
it is moving much more rapidly than in the earlier 
ones, and this fact generally involves some loss 
of efficiency. The effective area through the later 
rows can, however, be increased by setting the 
blades to an angle different from that used in 
the earlier rows, since the effective area for flow is 
that of the whole annulus, between the rotor and 
the casing, multiplied by the sine of the angle 
of discharge. A certain amount of adjustment is 
also possible by spacing the blades more widely, 
since with wide spaces the blades cease to act as 
efficient guides, and the true angle of discharge is 
less than the blade angle. The obtaining of an in- 
creased area in this fashion seems, however, 
objectionable, since so soon as the effective angle 
of discharge differs markedly from the actual 
blade angle, eddies may be expected to arise 
around the tail of the blade. essrs. Willans 
and Robinson accordingly increase the area effec- 
tive for flow by altering the angle at which are 
cut the notches in the foundation ring into 
which fit the roots of the blades. In a single group, 
or expansion, at the high-pressure end of the tur- 
bine, for example, the angle at which the blades 
of the first stages are set is » abs 19 deg., which may 
be increased up to about 23 deg. at the last rows of 
the stage. As sin 19 deg. is 0.3256 and sin 23} deg. 
is 0.3985, the area available for flow is nearly 
25 per cent. more at the end of the group than at 
the beginning. A very efficient grading of the blades 
is thus obtained. At the low-pressure end, of course, 
much larger discharge angles are needed to keep 
pace with the excessive rate at which the volume 
of the steam increases. A little later on we shall 
describe in some detail the ingenious machines 
which the firm have developed for stamping the 
blades to shape, cutting the foundation-rings, and 





punching the channel-shrouding with which the 
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ends of the blades are: protected.: The use of this 
channel-shrouding has Seen objected to on hydro- 
dynamic grounds; but whatever may be the 
theoretical value of these objections, the adop- 
tion of the shrouding has not prevented the 
Willans- Parsons turbine from showing a remark- 
able economy of steam, and its great mecha- 
nical advantages are universally admitted. These 
have fully justified the makers in adopting it 
as an important step towards the construction of a 
turbine which shall be as thoroughly dependable a 
piece of machinery as an old beam-engine. Elabo- 
rate experiments have been made to determine the 
best material for use in these channel-shroudings, 
and we shall, later on, describe the machine em- 
ployed in these tests. 

Great care is taken in building up the blading 
of the Willans-Parsons turbine. The material is 
drawn in strips to the proper section, and on 
receipt at the Victoria Works is carefully inspected 
for flaws or defects of any kind. The strip is 
required to pass Jimit-gauges, which ensure its 
truth to form and dimensions. The edges must be 
clean and sharp, and no surface flaws are admitted. 
Strips suffering from any of the defects above 
enumerated are returned to the drawers, whilst 
the remainder is passed on to the stores, and from 
them is sent into the blading department as re- 
quired. In the blading-shop the — is first cut 
to length in a punching-machine. his machine 
removes a piece of the metal, as indicated in 
Fig. 29, page 4, leaving the part which is to form 
the top of the blade with a projection, as shown 
by which it is secured to the shrouding ring, whilst 
the other end is cut out to form the dovetail at the 
root. The condition of the blades as received 
from this machine is well shown in Fig. 29. The 
blades next pass to a stamping-machine, where the 
roots are stamped to a shape (see Fig. 31) which 
shall fit into the straight slots cut in the founda- 
tion ring. The actual form of root used is one 
devised by Captain H. Riall Sankey. It permits 
of the blades being easily assembled, much trouble 
on this head having been experienced with a root 
form previously tried. The foundation rings are 
generally of brass, but where very highly super- 
heated steam is to be used Messrs. Willans and 
Robinson are now fitting steel foundation rings for 


the first expansion of the high-pressure section of 


the turbine. The material for these rings consists 
of rods drawn toa rectangular section. These under- 
go the same careful inspection as the blading-strips 
before being passed into the stores. When sent 
into the blading-shop these bars are cut to length, 
and bent in rolls to a semicircle. This done they 
are transferred to one or other of the machines 
shown in Fig. 33, Plate II., with which the slots 
required for the insertion of the blades are cut. 
The construction of these machines will, how- 
ever, be best understood by reference to Fig. 35, 
Plate III. Each of these machines has a circular 
table, fitted with ividing-gear, and means for 
automatically rotating if step by step. A milling- 
cutter is mounted on a head, fitted with a travers- 
ing motion, which causes the cutter to oscillate to 
ani fro across the strip being cut. One slot is 
cut at each passage of the cutter, the table being, 
of course, fed round between strokes. The work- 
table has a number of circular ledges turned on 
it, corresponding in diameter to the various 
standard diameters of the foundation rings. Each 
table, it will ba seen, is dished, and hence, 
as the cutter moves horizontally, its cut is made 
at an angle to the surface of the table, and the 
slot produced in the foundation ring is deeper at 
the bottom than at the top of that ring. It thus 
fits the dovetailed root of the blade. The cutter 
can be set to any desired angle to its line of 
traverse. In this way the angle at which the 
blades stand is altered from stage to stage of 
the turbine. At the high-pressure end of the 
turbine, for instance, the slots are cut at such an 
angle that the blades in the first few stages of the 
first expansion have a discharge angle of about 
19 deg. This angle is then slightly increased by 
suitably altering the angle at which the slot-cutter 
is set, and a few rings cut at this new angle. This 
change of angle is effected three or four times in 
the first group of blades, the final angle being 
about 23 deg. In the second group, the blade 
height being increased, the angle of the first blades 
is reduced back again to 19 deg, to be increased to 
23 deg. again at the end of the *‘expansion.” The 
largest of the slot-cutting machines can handle 
foundation rings up to 16 ft. in diameter. 





The shrouding-rings are of channel section, and 
are also drawn to shape. They are bent to a half- 
circle, and are punched to receive the tips of the 
blades, in the machine shown in Fig. 34, Plate IIL. 
The operation of punching causes the strip to elon- 
gate by about jj, in. per foot, and to provide for 
this it is clamped to the cylinder of the punching- 
machine behind the punch only. The portion yet 
to be perforated is held but loosely, and hence all 
the expansion takes place in this direction, and the 
accuracy of the spacing remains accordingly un- 
affected. A blade, a portion of a shrouding-ring 
and of a.foundation ring, all ready for assembling, 
are illustrated in Fig. 31, page 4. 

The firm have made many experiments to dis- 
cover the best material for making these shrouding- 
rings. The alloy now used is claimed to be almost 
an anti-friction metal. If it chances to touch, 
which, however, can hardly occur with the very stiff 
and rigid type of turbine now built, it rubs away 
without firing. The machine used for testing 
these rings is represented in Fig. 26, page 3. 
The metal under test is revolved at a high surface 
speed against a brake-block of steel, which is 
pressed against it by adefinite load. The rise of 
temperature and the weight lost by the shrouding- 
ring in a 15-minutes’ run are noted, and serve to 
discriminate between suitable and unsuitable 
materials. The readiness with which blade angles 
can be altered, when a foundation ring is used, 
has made it possible to establish a standard series 
of casings and drums. The same casing and the 
same drums may be used for widely varying condi- 
tions, the blading merely being altered to suit the 
special requirements of the case. It has thus proved 
possible to standardise the process of building these 
turbines to a degree which would at first sight 
appear impracticable. A typical series of rotors is 
shown in Fig. 36, page 5. 

It is usual in steam-turbine practice to fit an ex- 
pansion joint between the turbine and the con- 
denser, in order to avoid strains on the turbine- 
casing from the expansion of the condenser by heat. 
When such a joint is used, however, there is a 
large unbalanced load to be carried by the turbine- 
casing whenever there is a vacuum in the condenser, 
and to avoid this Messrs. Willans and Robinson 
devised the very ingenious idea of mounting the 
condenser on springs strong enough to take the 
whole of its own weight and of the water flowing 
through it. The condenser can then be bolted 
direct to the exhaust branch, and when hot ex- 
pands downwards by compressing the springs. 
This additional compression does, of course, give 
rise to a slight upward pressure against the turbine- 
casing, which is, however, very small in comparison 
with the downward force it has to withstand when 
an expansion joint is used. 

We give in Fig. 32, Plate IL., a view of the turbine- 
erecting shop at Messrs. Willans and Robinson’s 
Works, this showing a number of turbines in 
course of completion. Each rotor and each casing 
is skimmed up in the lathe or boring-machine after 
being bladed, the shrouding being turned concen- 
tric with the axis of the machine, and the caulking 
may be turned down level with the body of the 
casing or rotor, as the case may be. A rotor under- 
going this process is represented in Fig. 37, page 5. 

The oil circulation for the bearings is effected by 
a rotary pump of the spur-wheel type, driven, as 
already explained, by the same worm that drives 
the governor. 
to the right and bottom of Fig. 38, page 5. A small 
hand-pump is fixed to the side of the oil-tank, as 
there shown, and is used both at starting up and 
for filling the tank. 


We may add that Mr. E. G. Izod is mainly re- | 


sponsible for the present development of the 
Willans-Parsons turbine, though to Mr. J. C. 
Peache, the managing director at Rugby, must be 
attributed many of the details of construction 


described above, as well as the general responsi- | 


bility for the work, and the high state of efficiency 
to which it has been brought. 





Grimssy.—Some curiosity has been aroused at Grimsby 
as to the object of an oan of the Humber Com- 
mercial Railway and Dock Company for powers to pur- 


chase a further 100 acres of land at Immingham. It 


This pump can be seen in position | 
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Der Schraubenverschluss mit plastischer Liderung und der 
Keilverschluss mit Hiilsenliderung fiir Geschiitze. By 
J. Castner. Reprinted from Schiffbau, No. 5, 
December 13, 1905. [Price 1 mark. ] 

Culasses a vis et Culasses d coin. By L. Ferrvus, Major 
in the French Artillery. Reprinted from the Revue 
@ Artillerie, of January, 1907. Paris: Berger-Levrault 
et Cie. 

THE first of these two pamphlets is a reprint of an 

article which has appeared in the German technical 

journal Schiffbaw ; it has been translated into 
several languages and has been distributed exten- 
sively. The second pamphlet mentioned above 
was written by Major L. Ferrus, of the French 
Artillery, and reprinted from the Revue d’ Artillerie 
of January, 1907. These two publications cham- 
pion respectively the wedge and the screw form of 
breech-block ; and, so far, they represent the views 
of the manufacturers of artillery in the countries of 
the respective authors. Presumably they also are 
in accordance with professional opinion in the 

German and French armies. In England we use 

only the screw breech-piece, and are not likely to 

change it for the wedge. 

The German pamphlet opens with a brief his- 
torical review of the application of the screw 
breech-block in the French services. Then follows 
an historical review of the wedge breech-block, 
which was designed by Krupp in 1859. Data are 
given on gas-checks and on the use of metallic 
cartridges. The author attributes the fact that 
French and British artillerists have continued with 
the screw breech-block, as against the wedge breech- 
block, to ‘‘ national prejudices.”” Many authors who 
have written against the wedge system have, in his 
Opinion, no real knowledge of this system. After 
dealing in detail, in the spirit of an advocatus 
diabili, with all the disadvantages of the screw 
breech-block, as compared with the wedge system, 
the German critic gives a tabular statement of all 
accidents in gunnery practice which have occurred 
throughout the world from 1882 to 1904. The 
accidents recorded number ecighty-eight ; they all 
happened in Great Britain, France, the United 
States, Italy, &c.; not one single accident is given 
for Germany. He concludes as follows :— 

**Owing to the greater mechanical simplicity of 
the wedge breech-block, using cartridge-cases, its 
easier manipulation, and its evident safety in 
action, it leaves the screw breech-block far behind 
it in the matter of adaptability for actual war 
service, 

‘**The reason why the partisans of screw breech- 
blocks with plastic gas-checks and ammunition in 
bags do not abandon this system and take up the 
better system, the wedge breech-block and metallic 
cartridge-cases, is due to historical development, 
national prejudice, and unsolved difticulties of manu- 
facture.” 

Major Ferrus, after alluding to Mr. Castner’s 
historical statements with regard to the develop- 
ment of ordnance, says that French writers are 
generally less exclusive than German writers, 
believing as they do that, apart from Krupp, and 
as regards gas-checks, Broadwell, de Reffye, and de 
Bange, have been contributors to the improve- 
ment of artillery; while Hotchkiss, Nordenfelt, 
Canet, and Armstrong*have aided in the develop- 
ment of. rapid firing since 1880, but before 
Krupp. The British and French navies were 
armed with medium-calibre quick-firing guns, 
firing with fixed ammunition, much earlier than 
the German navy. ‘* What can be,” asks Major 
Ferrus, ‘‘the national prejudice which is common 
to France, the United States, and Great Britain ’” 
'**Could not the wedge breech-block be also styled a 
| ‘German national system’?” Mr. Castner does not 
put the class of prejudice forward among his pre- 
cise facts and palpable proofs. When, for example, 
England decided, in the eighties, to abandon muzzle- 
, loading, the wedge and the screw were, to her, 
foreign devices to an equal degree, and the reasons 
| which nade her prefer the screw breech-block to 
the wedge breech-block deserved, it would seem, 
to be placed on record in a rational account of the 
| subject ; and the German author, by abstaining 
| from discussing these reasons, has left in his work 





now transpires that the area is required for the construc- | a blank which is to be regretted.* His statement 


tion of a graving dock large enough to accommodate the 
Dreadnought. ne for the construction of the dock 


will be shortly invited, and it is understood that further dj 
acquired for.the cutting of two extension }Major Ferrus that vol. xiii. of 1878-9. of the French 


land will also 
arms to the dock proper. 


A ni tel hh station 
has been recently established close Tg 


to the dock. 





| * Wedo not find it stated in the pamphlet written by 


Revue @’Artillerie gives, on page 412, the original pro- 
gramme for the construction of field-guns, drawn up, after 
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to the effect that writers on breech-blocks had 
generally no real knowledge of the wedge system 
does not hold water, and might with as much 
reason be turned against those other writers who 
claim that the screw breech-block is an inferior 
one. 

Comparing the two, Mr. Castner says the wedge 
is preferable because it is transversal, and it offers 
a resistance which is perpendicular to the stress, 
while the screw resists in the same direction as the 
stress. He does not bring in the eventuality of the 
latter breech unscrewing, and he is right in not 
doing so, for it has been proved over and again that 
there is absolutely no danger whatever under this 
head. He concedes that when both types are well 
manufactured there is not much to choose between 
the two, the wedge-block being, however, fundamen- 
tally the better one. Major Ferrus objects to the 
instance put forward by Mr. Castner to show that a 
screw breech-block can get almost welded inside its 
seating. The instance chosen is that of a 34-centi- 
metre (13.38 in.) French gun, built as far back as 
1878, of low quality steel, compared with that now 
obtainable, and tested in 1885, at pressures exceed- 
ing 3000 kilogrammes, with black, low-progressive, 

owder. The instance is taken from Colonel de la 
oem étude ; but the arguments put forward by 
the Colonel in the same work to establish the superi- 
ority of the screw over the wedge, from the point 
of view of resistance, are not referred to by Mr. 
Castner, and the latter’s statements contain no 
objection liable to weaken the arguments of Colonel 
de la Rocque. 

The French pamphlet refutes quite as authorita- 
tively all the statements made in the German one 
in regard to gas-checking. The screw breech-block 
is suitable for all types of gas-checking devices, and 
allows complete liberty in the selection of the best 
method in every particular case ; this explains why, 
in France, the various gas-checks are used : the 
cartridge-case for small and medium calibres ; the 
metallic ring obturator with naval guns ; and the 
plastic obturator, on land, for large calibres. This 
has been the state of matters for the last fifteen 
years, and if any of the three methods had shown 
a marked superiority above the others, it is abso- 
lutely certain that it would have been used in pre- 
ference. With the wedge-block, on the other hand, 
the plastic obturator cannot be used at all; the 
metallic ring obturator works satisfactorily during 
a small number of rounds only, then fails to act 
well for gas-checking, and has to be replaced ; gas- 
checking by the cartridge-case is the only satisfac- 
tory method. 

Such are a few of the refutations put forward by 
Major Ferrus; he deals quite as authoritatively 
with the various other points raised in the German 
pamphlet, including the accidents, and concludes 
as follows :—‘‘ The resistance to unbreeching of a 
screw breech-block well manufactured is always 
higher than that of a wedge breech-block. The 
screw breech-block is independent of the gas-check 
device, while with the wedge system obturation is 
satisfactory with cartridge-cases only. The power 
of ejection of empty cartridge-cases with the screw 
system is higher than—or, at all events, equal to— 
that with the wedge system. The weight of a 
screw breech-block is, on an average, half that of a 
wedge breech-block. Guns fitted with the screw 
breech - block have generally a rapidity of fire 
at least equal, and generally superior, to that of 
guns fitted with the wedge. The same degree of 
safety may be arrived at in the working of both 
systems.” 

‘* National traditions” have but little weight in 
the matter. Concrete motives alone explain the 
prefessnes given by most countries to the screw 
sreech-block. England and the United States, when 
they had to select a breech-closing device, decided, 
after numerous and unbiassed experiments, in 
favour of the screw; they continued with the 
screw breech-block after repeatedly altering their 
powders, their carriages and mountings, and their 
methods of firing. These are facts which should 
not be ignored. The Leitfaden fiir den Unterricht 
in der Artillerie, a German publication, itself 
acknowledged (Part I., page 93) the almost general 
use of the screw breech- block, and stated that, apart 
from Germany, Austria-Hungary, and a few smaller 





the war of 1870, by the French Artillery Service. This 
programme included the adoption of a wedge breech- 

lock similar to the German. The breech-screw was pre- 
ferred ultimately, as no ad -check was available 
P to do away with the 
rance, 


uate 


with the wedge. This should h 
idiosyncrasy argument as regards 





countries, all the naval Powers had adopted that 
form of breech-block. 





Types and Details of Bridge Construction. Part II. 
Plate-Girders. By Frank W. Skinner, M. Am. Soc, 
C.E , Associate Editor The Engineering Record. New 
York: The McGraw Publishing Company. [Price 
4 dols. net. ] 

Tuts is a book descriptive of American practice 

with respect to plate-girder bridges. A large part 

of the matter has appeared in the Engineering 

Record during the past fifteen years, but by being 

brought together in one volume it has now the ad- 

vantage of convenience. The work is divided into 
six principal sections. 

The earlier chapters, which deal with design and 
practice, contain, amongst other matters, a dis- 
cussion of economical depths, type specifications, 
the consideration of practical methods of design, 
and drawing-office routine; then follow comments 
upon construction and erection, and useful in- 
formation as to loading and transporting girders. 
Practical full-size tests claim a short but interest- 
ing chapter. The examples of works executed are 
classified under distinctive types and arranged pro- 
gressively from small spans upwards. Seventy odd 
pages are devoted to descriptions of railroad 
girder-spans, while nearly one hundred are set 
apart to examples of girder bearings, these being 
presented in great variety, classified in the most 
orderly manner. Web and flange splices are more 
briefly dealt with; viaducts or multiple spans 
are represented by about ten examples. Approach 
viaducts to large spans ure treated separately, while 
track - elevation (elevated railway) bridges are 
referred to at some length. Highway spans have a 
chapter to themselves, and aqueduct spans are 
shortly dealt with, the expansion-joint devices 
claiming particular attention. Interesting cases of 
cantilever bridges are also presented, followed by 
some miscellaneous examples of plate-girder con- 
struction, chiefly of historic value. The volume 
ends with a consideration of the plate girder ques- 
tion by six well-known American engineers. 

Upon looking through this book, so soon as the 
practical examples are reached, it becomes evident 
that a review of the work must largely be a review 
of American practice in the field indicated ; this, 
while of interest on its merits, becomes doubly so 
when considered with reference to English practice. 
To engineers in the United States the large collec- 
tion of examples should be of the greatest service, 
and to those in this country, perhaps, little less 
valuable in providing matter for reflection on many 
points of design in which there appears to be con- 
siderable difference. It is, perhaps, characteristic 
of the American engineer that, though late in 
adopting plate-girders for other than very small 
spans, he should, so soon as his attention became 
directed to their use, have set about the applica- 
tion of plate-webs with a candid disregard to prac- 
tice elsewhere, an independence of judgment in 
many respects fully justified. 

An exception to this statement may be based, 
perhaps, on the many examples illustrated, in 
which there is a concentration of a great part of 
the boom section in large angle-bars, the remainder 
of the necessary section being put into flange- 
plates, or, as the Americans prefer to say, ‘‘ cover” 
plates. The rule very generally accepted appears 
to be that at least one-half of the section should be 
so made up; but why is not very clear. In this 
country, on the contrary, it is no uncommon thing 
to find plate-girders in which but one-tenth part of 
the boom section is in angle-bars. Incidentally, 
it may be noticed that bars of unusual length are 
sometimes used. Fora bridge on the Central Rail- 
road, New Jersey, angles were adopted 8 in. by 8 in. 
by Zin. by 109 ft. 6 in. long. Generally the weights 
and sizes appear to be much greater than as used 
in this country. Flange-plates 18 in. by { in. and 
74 ft. long, and web-plates 9 ft. 4 in. wide by 
& in. thick, or, again, 9 ft. 6 in. wide by @ in. 
thick, bear out this statement. 

Top booms are almost invariably stiffened very 
efficiently directly from the floor structure, and the 
communication of stress from the web structure to 
the booms seems to be most carefully considered 
as a rule, Indeed, so much work, in the shape 
of covers, supplementary plates and strips, and 
additional riveting, is put into many of the examples 
with this object alone, and in some instances to an 
extent which appears to be hardly necessary, that 
it would seem American engineers have, while 


afraid of it, the uncertainty attending the deter- 
mination of stresses in such structures leading them 
occasionally to extremes of cautiousness, the ex- 
cessive riveting of web-splices being a case in 
point. This tendency in the treatment of plate- 
girder work would seem to be due to a want of 
earlier examples of sufficient standing, or to the 
slighting of information on the subject readily 
obtainable. Mr. Waddel, in his opening remarks 
upon the general design of plate-girders, contributes 
this statement :—‘‘ Although plate-girders are of 
necessity as unscientific structures as a bridge 
specialist ever has to design, they are, in my 
opinion, the most satisfactory type of construction 
possible for short spans.” The initial statement is 
a little amazing, and raises the question whether 
the girders are to be blamed or engineering science, 
a question immediately answered by the conclusion 
of the paragraph. Since, then, a complete analysis 
of the stresses in plate-girders seems to be out of 
the question, as matters at present stand, it would 
appear to be most truly scientific to pay close heed 
to the known results of experience. and to accept 
as sufficient that which is proved to be satisfactory, 
even though it be not fully understood. But graut- 
ing the point of view, the detail of the examples 
quoted appears in the large majority of cases to be 
most carefully worked out, and is well worth 
scrutiny. The methods of overcoming difficulties 
of arrangement or construction display much re- 
source and ingenuity, and should be of benefit even 
where there is no desire to copy. - 

A few of the examples are fairly akin to English 
usage as to the make-up of the boom sections, but 
invariably the stiffeners are of the single L-bar 
variety, webs heavily covered at joints, and rivet- 
ing somewhat liberally used, Great care is taken 
with the details of bearings. 

The book is excellently arranged, and well worth 
the attention of English engineers, though it is not 
likely to influence design in this country in any 
important particular. The illustrations arenumerous 
andclear, the index, unfortunately, somewhat meagre. 
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FLAT-BLOCK LINOLEUM-PRINTING MACHINE. 
CONSTRUCTED BY MESSRS. SUMMERS AND SCOTT, LIMITED, ENGINEERS, GLOUCESTER. 


Ow the present and opposite pages we illustrate a 
machine for printing linoleum in colours from flat 
blocks, with results which are claimed to be compar- 
able with the best hand-printing. The general arrange- 
ment of the machine, which is constructed by Messrs. 
Summers and Scott, Limited, Gloucester, is well shown 
in the views, Figs. 3, 4, and 5. The apparent: compli- 
cation arises merely from the repetition of parts, the 
machine being fitted with eight printing-heads, each 
of which has the same set of accessories. 

The linoleum to be printed is fed forward along the 
work-table of the machine by steel bands working in 
grooves at the edge of the table. These bands have 
plies in their upper sides, and the linoleum, as it enters 
the machine at one end, is pressed on to these protrud- 
ing spikes, so that the bands carry it forward under 
the printing-heads with a step-by-step movement, 
obtained, as usual, by a ratchet-gear. Each successive 
advance of the cloth is followed by a pause, during 
which the printing-heads descend and effect the print- 
ing. The cloth es under these heads, being im- 
pressed with a different colour at each frame. It also 
passes under a series of colour-boxes, one of which is 
provided for each printing-head. These colour-boxes 
are supported at each end on a bar which is recipro- 
cated to and fro, sliding in a siot at the edge of the 
work-table and outside the feed-bands, as indicated in 
Fig. 4. The colour-boxes, being attached to these 
reciprocating bars, are carried by them under the 
printing-blocks, to which they transfer by means of 
a roller the colour they contain. As will be seen in 
Fig. 2, these are spring mounted on the bars which 
actuate them, and thus they can recede a little in 
case they have mounted too high to easily under 
the printing-head. The printing-blocks are of cast 
iron, with thin wood faces, and are secured to a platen 
or printing-head, which works vertically up and down 





| The whole series of these levers are moved to and fro by 
| link-work reciprocated by cams on the driving-shaft - 
the machine. The motion of any head can be stoppec 
by swinging its links out of engagement with the _ 
is clear, the head is pulled down, to effect the printing | which actuate them. Thus in Fig. 1 the link { “ 
on the linoleum below it, by a couple of links, one at \the head on the extreme Tight is in gear ane 
each side, the lower end of each link engaging with the | the forked end of the driving-lever, whilst a 
forked end of a right-angle lever, as indicated in Fig. 3. | rest are out of gear; and were the machine run 


between guides, as best seen in Fig. 3. When in its 
highest working position, each block is charged with 
olhee by its colour-box, which is reciprocated below it 
in the manner already explained. When the colour-box 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 19, 1907. 


Pic iron production has been reduced 60 per cent. 
since October 1. The D-cember production will not 
exceed one million tons. The restriction of production 
is nearing itsend. Prices have fallen by from 5 dols. to 
6 dols. per ton from the May quotations. Very little 
iron is selling at the present time, notwithstanding 
that there are good reasons why consumers should take 
advantage of the present low quotations and restricted 

roduction. There is a range of about 2 dols. per ton 

tween the lowest and highest prices. The reason is 
that a‘number of makers simply refuse to drop to the 
lowest price. There is an accumulation of iron in the 
valleys and in Alabama. Most of these accumulations 
are of iron for steel-making. Forge iron has been selling 
as low as 15 dols. to 15.50 dols., and No. 2 foundry 
iron at 17 dols. to 17.50 dols. The reports from 
various centres show that there are some inquiries, 
but very little business. The statement is made that 
large consumers are putting off buying until after the 
holidays. It is stated that there will be some heavy 
orders placed in January. A few of the larger con- 
sumers are bound by contracts with high-priced iron, 
which will last in some cases up to April 1. Basic 
iron will first improve, as a large amount of work is 
now in sight which calls for basic iron. 

Over half of the furnace capacity west of the 
Allegheny mountains was active two weeks ago. Ore 
shipments from the Lakes have been discontinued. 
The total shipments by water and rail for the season 
have been about 42,300,000 tons—an increase over last 
year of 3,800,000 tons, The United States Steel Cor- 
poration received of this, 22,600,000 tons, or 2,000,000 
tons over last year. Structural material is dull, and 
quite a number of enterprises requiring such material 
are held up, and it is impossible at present to say 
when demand will be renewed. 

The restriction in sales amounts to as much as 
25,000 tons per month, A great deal of shop capacity 
is idle, and prices are naturally shaded to their very 
lowest. 

There is some activity in steel rails, the largest 
recent order beiag for 25,000 tons for the Union 
Pacific, which is equally divided between the Illinois 
and the Curne gie Steel Company. The Pennsylvania 
Company will n»t ask for the delivery of any of its 
1908 rails until June Ist. Six plants of the Carnegie 
Comp ny, which have been turning out billets, are 
still idle. There are inquiries for steel rails from 
outside territory, and these inquiries will probably 
result in the placing of orders early in January. Ver 
little activityis anticipated for several weeks, pa | 
some steel-makers claim they have information that 
buyers will precipitate orders upon the market during 
the month of January. A general state of inactivity 
prevails, and the disturhed conditions in financial 
circles is largely responsible. The production of zinc, 
as just given out for 1906, was 224,770 short tons. 
The consumption in the United States was 221,781 
tons, The production of zinc throughout the world 
for that year was 775,871 tons. 








Tue Errect oF ELEMENTS, ESPECIALLY NICKEL, ON CasT 
Tron. —Léon Guillet, in Comptes Rendus, 1907, gives par- 
ticulars of expe: iments carried out to determine the effect 
of various elements when mixed with iron, and coucludes 
that those which dissolve—e.g., nickel, aluminium, and 
silicon—favour the formation of graphite; whilst those— 
€g, manganese and chromium—which form a double 
carbide with cementite oppose it. The cast irons shown 
in the subjoined table were tested by adding increasing 
quantities of nickel, and the resulting alloys were’ care- 
fully cooled, so as to allow all the products to cool at the 
same rate. They were then examined chemically and 
microgrsphically :— 





Sul-'| Man- 


| si | 


Total Gra- 
Carbon phite. 


Whitecutirn | 82 
Grey castiron ..| 2.739 





1.097 | 2.38 | 0.098 0.16 1.47 
j | 





Tt was thus found that (a) nickel favours the formation of 
graphite, and that (+) as the quantity of nickel added 
increases, first the formation of sorbite is observed (pearlite 
disappearing in presence of very little nickel), then the 
cementite assumes the acicular form rarely observed in 
ordinary cast irons. . Continuing the addition of nickel, 
then y iron and needles of troosto-sorbite appear, whilst 
the sorbite disappears ; then the + iren increases, whilst 
the troosto sorbite decreases ; and, finally, only y iron 
aud geaphite are observed. In the case last mentioned 
o-rtain ge of the y iron are easily coloured with 
piecric acid, whilst traces of cementite are found oocca- 
sionally in the centre. The needles of troosto-sorbite 
often have a cementite nucleus. Similar examination of 
the manganese cast irons confirms the fact that manganese 
inhibits the precipitation of graphite. With these alloys 
sorbite, but not + iron, is observed ; the special cementite 
rans increases rely, and is coloured by sodium 
picrate with more difficulty as the percentage of man- 
ganese prezent increases. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday the pig- 
iron market remained closed, and when business was 
resumed on Friday morning the tone was flat. Cleve- 
land warrants to the extent of 5000 tons changed hands 
at 494. 8d. and 493. 64. eash, 493. 3d., 49a. -, and 
493. 3d. one month, and at 48s. 6d. three months. 
Closing sellers quoted 493. 64d. cash, 493. 3d. one month, 
and 483. 6d. three months. One copper warrant chan 
hands at 61/. three months, with buyers over, and sellers 
at 5s. more. In the afternoon weakness prevailed, and 3000 
tons of Cleveland warrants were put through at 483. 9d. 
cash and from 48s. 9d. to 48s. 6d. one month. At the close 
sellers quoted 483. 10d. cash, 48s. 6d. one month, and 
483. 3d. three months. Sellers of hematite quoted 
cash, and buyers of copper offered 61/. three months. On 
Monday morning the market continued weak, and about 
4000 tons of Cleveland warrants were done at 483. 24d. 
one month and 47s. 9d. three months, and also at 48s. 14d. 
twenty-five days, 48s. 6d. eleven days, and 483. March 2. 
Closing sellers quoted 48s. 7d. cash, 48s. 34d. one 
month, and 47s. 9d. three months. In the afternoon 
the tone was fairly steady, but only some 2000 tons 
of Cleveland warrants were done at 48s. 6d. cash, 
48s, 44d. fourteen days, and 48s. 3d. twenty-five days. 
At the close the quotations were 483. 7d. cash, 48s. 4d. 
one month, and 47s. 10d. three months sellers. On 
Tuesday morning the market was again very quiet, and 
only two lots of Cleveland warrants were dealt in, 
at 483. 54d. cash, and 48s. 44d. thirteen days. The close 
was easier, and the last quotations for the year were 
483. 5d. cash and 483. 3d. one month sellers, while there 
were buyers at 47s. 44d. three months, but no declared 
sellers. Buyers of copper quoted 62/. three months. 
The settling prices were:—Scotch, 57s. 6d.; Cleveland, 
483. 44d.; Cumberland hematite, 653. 9d.; and Standard 
foundry iron, 47s.; and copper, 612. 103. At the close of 
the session business was suspended for the New Year 
holidays, and will not be resumed until Friday morning. 


Sulphate of Ammonia. — The sulphate of ammonia 
market, after a fairly good year’s trade, has closed steady. 
The price quoted this week is 12/. per ton, Glasgow or 
Leith, and this was also the quotation in December, 1906. 
The amount shipped from Leith Harbour last week was 
71 tons. 


Scotch Steel Trade.—During the first nine months of the 
past year the Scotch steel trade was very well employed, 
and makers for the most part of ene oe = were p 
for delivery. The year commen with order-books 
well filled both for home and foreign requirements, and 
the demand all round was healthy ; but business took a turn 
the other way about the inning of October, when a de- 
pression overtook the trade. Specifications became so 
scarce that at least two large plate-producing works had to 
suspend operations, while the others, for the last two or 
three months, have not been working at anything like 
their full capacity. At the opening of the year the prices 
ruling for home ordera were :—Ship-plates, 7/. 12s. 6d. 
per ton; boiler-plates, 8/. 7s. 6d. ton ; and angles, 
71. 5a, per ton—all less 5 a cent., delivered Clyde. An 
advance in the price of hematite caused producers of 
steel to raise quotations by 5s. per ton in May; but this 
increase was taken off two months later, when pig iron 
eased a bit ; yet makers reported little or no addition 
to orders after the reduction. About the beginning of 
November prices were further reduced by 103. per 
ton, and again a similar amount was knocked off prices 
on December 24, and the year closed with makers quot- 
ing “yx at 62. 12s. 6d. per ton; boiler-plates, 
7l. 7s. 6d. per ton; and angles, 6/. 5s. per ton—all less 
5 per cent., delivered Clyde. It will thus be seen that 
ng have fallen exactly 1/. per ton over the year. A 
arge business was put through for oo. but the prices, 
which were generally lower than for home requirements, 
were really not over-remunerative, and at some periods 
were at or under cost. The high price of raw material 
has been a serious matter to steel-makers, but now that 
quotations are easier, and likely to be further reduced, 
producers are looking more hopefully to the future. The 
order-books represent a fair amount of work at present, 
but not nearly as much as to keep the various establish- 
ments going at full pressure for any length of time when 
@ start is made after the holidays. 


Malleable Iron Trades Prices Reduced.—A meeting of 
the West of Scotland malleable-iron makers was held in 
Glasgow at the end of last week, when it was decided 
to reduce prices by 10s. per ton. The basis price for 
ordinary crown bars at Glasgow will now be 7/. per ton, 
less 5 percent. Looking back at the year just closed, we 
find that it has been a little irregular. For the first few 
months of the year the trade was fairly brisk, and a large 
demand was felt for both the home and aoe markets ; 
but a dulness followed this activity, and the year closed 
7 quietly. The prospects for 1908 are not very bright, 
and makers are looking for a large reduction in the 
price of fuel, without which there can be no great im- 
provement in the trade. It is stated that the position is 
at present being threatened by foreign competition. 


Scotch Pig Iron.—Throughout the past year a large 
business has been transacted in Scotch pig iron. When 
the year opened prices of foundry kinds were very high, 
and makers had well-filled entee-bosie, with a steady all- 
round demand. About the end of January prices 
a little, owing to a depression in Cleveland warrants, but 
by June a big recovery had taken place, and the highest 
prices of the year were recorded. Continued buying on 
the part of America and Oanada filled up order-books, 
and makers were kept working at full pressure; but 
towards the end of Ostober the American crisis had its 


663, | the year producers were quoting from 683. 


ressed | new battleship Rodney. 





effect on the trade, and business slackened off. A 
fairly good inquiry was reported about the end of 
the year, when prices were at their lowest level. No.1 
Scotch pig iron has been the subject of extraordi- 
nary demand during the year, and at times it has 
been poy unobtainable ; but at the close of the 

ear No. 3 was scarce, with No. 1 in less demand. 

ematite iron has been in good request for the most of 
1907, but during the last month or two the demand has 
barely been so active. In the beginning of the year 
makers held a strong position, quoting 83s. 6d., but 
merchants were well placed, and gradually prices eased 
off until April, when 77s. 6d. was named. Phe demand 
improved shortly after that, and makers commanded 
about 85s., but since then business has been falling away. 
and prices have eased off accordingly. At the close of 
6d. to 70s., but 
even at these prices no great amount of material has been 
sold, as steel makers are holding off in anticipation of a 
still lower level. The number of furnaces working on 
hematite at the end of December was forty-one. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The late Mr. W. Fearnchough.—By the death, which 
took place on Tuesday, of Mr. Walter Fearnehough, 
at his residence, 3, Claremont-place, Sheffield, the city 
has lost a prominent member of the lighter steel industry. 
Mr. Fearnehough, who was fifty-nine years of age, had 
reared an important machine-knife manufacturing business 
in Garden-street, and had cultivated the wide commercis1 
connection which the firm now enjoys. His illness was 
only of a short duration, though for some time past he 
had suffered from bronchial asthma. He was a widower, 
and leaves three sons. 


Iron and Steel.—The New Year promises to be one of 
steady trade in the iron and steel industries of Sheffield. 
Manufacturers, especially those engaged in the railway 
rolling-stock departments, are reporting full order-books, 
and a general continuance of custom both from home and 
foreign customers. Rolling-mills and forges are at the 
moment somewhat slack, no doubt on account of the 
general easy tendency experienced during the closing 
months of 1907. The outlook, however, in these branches 
is promising, and manufacturers are sanguine as to the 
early renewal of activity. The most promising news 
during the past week has been the definite placing 
of armour-plate work in the construction of the 
Local houses specialising in 
Government work are optimistic as to the prosperit, 
in store for them in the coming year. is is all 
the more pleasing after the somewhat sparse busi- 
ness that has been doing during the latter half of last 
year. The most flourishing depurtments during the 
Christmas stoppage were the boiler-making and engineer- 
ing-tool trades. Makers of the Lancashire pattern boilers 
have reaped a rich harvest in the way of either renewing 
or replacing boilers in the collieries in the South York- 
shire and Derbyshire districts, whilst one important local 
firm have an important contract on their books for similar 
pattern boilers for an English firm. Steel file and rasp- 
makers have every reason to look forward to a year of 
steady trade. Their books are well filled with both 
home and foreign orders, and with raw materials at 
— dy wag steady standard, a good margin for profit 
wl eft. 


South Yorkshire Coal.—The chief topic during the past 
week among South Yorkshire owners has been the placing 
of this year’s contracts, and in this connection not a little 
interest has been evinced on both sides, Owners are 
remaining firm in their attitude in regard to the increase 
of 2s. per ton, and already it is reported that two railway 
companies have agreed to accept tenders for the full 12s. 
perton. The general condition of the house-coal trade 
is firm. Consumers have been coming forward with 
increased business of late, and whilst the present cold- 
ness continues, owners are likely to be fully active at the 
pits. Manufacturing fuel has been in fair demand, espe- 
cially for exporting. Home business in this line is con- 
sidered to be well up to the average. Best local steam 
melting coke sells freely at current rates. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market 
closed for a couple of days for the usual New Year holiday. 
Very few people attended on ’Change, and business was 
practically at a standstill, as is very often the case at this 
season. The last market of the year saw quotations all 
round at the lowest that have ee during 1907. Neo. 3 
-m.b. Cleveland pig was offered at 483. 9d. f.0.b., but 
uyers were not to tempted forward. No. 1 became 
51s. 9d., and is thus coming nearer its normal propor- 
tion to No. 3, but the difference between the two 
ualities is still double what it should be. No. 4 
oundry was 483, 3d., and No. 4 forge 47s. 9d. A small 
business was vy to have been transacted in Nos. 1, 
2, and 3 East t hematite pig at 623. 3d.. but after- 
wards several makers would gladly have made con- 
tracts at 623., which must be considered a fairly protit- 
able figure considering the reductions that have been made 
in cost of production. Hematite is still very dear com- 
2 with current values of Cleveland iron. The 
ifference between No. 3 Cleveland and mixed numbers 
of hematite used to be 83. to 10s., whereas at present it 
is over 13s. The gap, however, is gradually closing. 
Spanish ore stands on the basis of 16s. 6d. ex-ship Tces 
for Rubio of 50 per cent. quality. 
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Manufactured Iron and Steel.—In many branches of 
the manufactured iron and steel industries producers are 
getting well through the orders they have on hand, and 
new ones are not being secured in anything like a satis- 
factory manner. Some firms also complain that they 
experience difficulty in we: specifications for orders 
booked some time ago. A fall in quotations has 
expected for a considerable period, and this week we have 
to record a commencement in the reduction in prices. 
Steel plate and angle manufacturers have lowe their 
rates by 103. per ton, thus following the example of the 
Scotch —— Steel ship - plates have fallen to 
6l. 103., less the usual 2} eent. discount, and the 
Scotckmen reduced their price to 6/. 15s. 6d, less 5 per 
cent., so that present quotations are practically the 
same. Steel ship-angles are down to 6/. 23. 6d., less 24 
percent. No other alterations have as yet been made in 
prices of finished iron and steel, but it is anticipated that 
iron plates and bars will be lowered in the very near 
future. 


Shipments of Iron and Stcel.—The returns just issued 
show com tively rather small shipments for December, 
but the clearances fall very little short of what was 
anticipated for the last month of the year, which is 
generally a very quiet shipping period. From the pes 
of Middlesbrough 85,960 tons of pig iron were despatched 
whilst from the neighbouring port of Skinningrove 10,542 
tons were cleared, making in all 96,502 tons of pig 
shipped from this district. It was estimated that the 
clearances would reach about 100,000 tons. The manu- 
factured iron shipped amounted to 13,556 tons, and the 
steel despatched reached 24,464 tons, bringing the total 
clearances of all kinds of iron and steel for December up 
to 134,522 tons. Of the pig iron sent from Middles- 
brough, 58,898 tons went abroad and 27,062 tons coast- 
wise; of the manufactured iron shipped, 5942 tons went 
to foreign parts and 7614 tons coastwise ; and of the steel 
cleared, 19,283 tons went to other countries and 5181 tons 
coastwise. The largest customer for pig iron was Scot- 
land, with 19,494 tons ; then came Italy, with 12,202 tons; 
Holland, with 11,520 tous; France, with 8189 tons; and 
Germany, once our best customer, only fifth, with 6189 
tons. Probably a good deal of the pig sent to Holland, 
however, will be consumed in Germany. India, as usual, 
took the most manufactured iron and steel, importing 
1924 tons of the former and 5255 tons of the latter. 
Japan received 1230 tons of manufactured iron, and 3590 
tons - steel ; whilst the Argentine imported 3817 tons 
of steel. 


NowUnion Labour at Cleveland Mines.—For some 
months past the Council of the Cleveland Ironstone and 
Miners and Quarrymen’s Association have had under 
consideration the question of non-union labour, and as a 
result of the efforts they have put forth, a great many 
men have recently been iaduced to join the union. At 
the quarterly meeting of the council, held at Middles- 
brough this week, it was reported that whilst in July last 
the number of men employed in the Cleveland mines who 
were not members of the association was 1583, that 
number had since been reduced to 604. The position was 
discussed at length, and the decision of the council was 
that on January 25 nex the usual fourteen days’ notice to 
cease work be given in all mines'and quarries where non- 
union men are then employed. It is hoped that the 
non-union men will be persuaded to join the association, 
and thus prevent any stoppage of work. 


Coke.—Coke remains on the basis of 163. 6d. for average 
blast-furnace qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 

Curdiff.—The coal trade has exhibited a steady tone. 
The best large steam coal has been making 18s. 9d. to 
19s. 3d. per ton, while secondary qualities have ranged 
from 17s. 3d. to 18s. 3d. per ton. Household coal has 
been in good demand at late rates; the best ordinary 
qualities have made 17s. 6d. to 18s. per ton; No. 3 
Khondda large has been quoted at 193. 9d. to 20s. 6d. 
perton. There has been little change in the demand for 
coke: foundry qualities have been quoted at 21s. 6d. to 
22s. 6d. per ton, and furnace ditto at 183. 6d. to 193 6d. 
per ton. As regards iron ore, Rubio and Almeria have 
made 15s. 3d. to 15s. 6d. per ton upon a basis of 50 per 
cent. of iron, and charges including freight, insur- 
ance, &c., to Cardiff or Newport. 


Wages in Wales.—A meeting of the South Wales and 
Monmouthshire iron and steel workers, mechanics, and 
others joint committee was held at Abergavenny on 
Saturday to receive the joint award of the auditors 
(Messrs. Kirk and Parsons) for the three months ending 
November 30. Wages were reduced by the award 1 per 
cent. The reduction took effect on January 1. 


Cardiff Coal Shipments.—The shipments of coal, foreign 
and coastwise, from Cardiff last year were 19,337,654 tons, 
to which should be added 3,600,000 tons for bunker coal, 
making the total outward movement for the year 
22,937,654 tons. The correspunding outward movement 
in 1906 was 21,659,516 tons; and in 1905, 19,556,706 tons. 
Last year’s shipments showed accordingly an increase of 
me iy tons as compared with the previous twelve 
months, 


The Swansea Vulley.—In the steel trade there has been 
‘reduction in the output of ingots and bars, and the 
present state of business does not warrant a larger pro- 
duction. The tin-plate trade has shown some depression, 
and fresh ordersare not easily obtainable. The collieries 
have not been working full time, and their output has 
been smaller than fora long time past. 


Railway Combination.—The Port Talbot Railway and 
Locks Company proposes to take over the undertaking of 





the South Wales Mineral Railway ware of as from 
January 1, 1908. The South Wales mineral line is 13 miles 
long, and runs from Briton Ferry to Glyncorrwg, the 
latter being the centre of a valuable mineral area now 
being developed. The South Wales mineral will be 
worked by the Port Talbot Company for 674 per cent. of 
the gross receipts. 








MISCELLANEA. 

We have received from Messrs. Marples, Leach, and 
Co, of 6, Victoria-avenue, Bishopsgate-street Without, 
an attractive little memento in the shape of a 6-in. slide 
rule. The rule appears to be accurately divided, anc 
fitted with a cursor. They inform us that they wi’! > 
pleased to send one of these to any reader who will di 
them a post-card. 


In the Transactions of the American Electrochemical 
Society, vol. ii, page 181, C. J. Reed recommends elec- 
trolytic pickling of steel in sulphuric acid of density 
1.25, by currents of 70 amperes per square foot at 60 deg. 
Cent. (149 deg. Fahr.). The iron must be cathode, not 
anode. The black fire-scale Fe; O, is then alone dis- 
solved, and the resulting ferrous sulphate will crystallise 
on cooling the solution; in weaker cold acid the iron 


;| underneath is said to be dissolved, while the scale falls 


off, and the sulphate can only be recovered by evapora- 
tion. The process is not — applied to coiled wire, 
because that wire conducts ly, and good contact with 
the interior of the coil is difficult to secure. It should be 
mentioned that K. F. Stahl has found diluted hydro. 
fluoric acid very convenient for pickling iron, but not 
when the scale is silicious, and also for removing rust- 
stains from linen. 


According to the Comptes Rendus, H. Pécheux, em- 
ploying thermo-couples, constituted of nickel and copper 
wires, has noticed a marked difference in behavicur 
according to the degree of purity of the nickel em- 
ployed. Carbon-free nickel is quite soft, the presence 
of carbon adding greatly to the hardness of the metal. 
Iron renders it more refractory, but the presence of 
copper increases its fusibility. A series of nickel-copper 
couples were calibrated by comparison with a platinum- 
iridium couple, and with mercury thermometers. When 
these standardised couples were employed for tempera- 
ture measurements, it was found that they gave indica- 
tions which were comparable with each other, but not so 
satisfactorily with the platinum-iridium couple. With 
the latter as the standard, the copper-nickel couples were 
much less concordant, and appeared to be dependent upon 
slow heating. Annealing up to 640 deg. Cent. for a lon 
period seemed to greatly increase their constancy, an 
rendered them more suitable for technical pyrometry. 
The simultaneous presence of copper and cobalt in com- 
mercial nickel gives rise to inconstancy of indications, 
and also affects the resistivity of the metal, ; 


A large number of coal-beds are being worked in parts 
of the United States within comparatively few feet of 
the surface. Such beds exist in Pennsylvania, Illinois, 
&c., and in many cases the use of the steam-shovel is 
resorted to for stripping the overburden of soil, &c., in 
order to get at the coal, which is then worked in open 
oa. The ordinary steam-shovel has no means of 

isposing of the earth it works except by putting it into 
dump-cars, but a plant has been put into operation at 
Danville, Illinois, which at once strips the overburden, 
and disposes of it at such a distance as not to interfere 
with the mining operations. The plant consists of a 
combined steam-shovel and conveyor. The car platform 
is 30 ft. wide by 56 ft. long, and is mounted on four 
trucks. The shovel is of 2 cubic qents capacity, and the 
soil stripped is dropped from the shovel into a large 
steel hopper at one side, and near the front of the machine. 
From this hopper the material is carried to a smaller 
hopper 12 ft. distant at the lower end of a belt-conveyor 
105 ft. long. This conveyor, which delivers out to one 
side, is supported from a tower rising to a height of 
48 ft. above the deck. The belt is of 40 in. width, and 
the conveyor can be worked with its out-board end at a 
height sufficient to deliver material 60 ft. above the 
tracks. The conveyor-feeder and the conveyor are driven 
by an 8-in. by 10-in. single-cylinder engine. Steam is pro- 
vided by a locomotive boiler near J at 125 1b. pressure. 
This plant is employed at Danville = aeons over- 
_— of a depth of 38 ft. to 40 ft. overlying an 8-ft. seam 
of coal. . 

In connection with the construction of the new intake 
tunnel under Lake Michigan for the Chicago water 
supply there is in use a cable-way extending out over 
the water for about 2 miles. The tunnel will be altogether 
10 miles in length, the intake being 11,000 ft. from the 
shore. This lake section is being constructed from a verti- 
cal shaft within ashort distance of the shore, from a tem- 
porary shaft 7500 ft. out in the lake, and from the intake 
arib. The tunnel is at a depth of 123 ft. below the sur- 
face, and the lake is about 30 ft. deep for the last three- 
quarters of a mile. The cable-way is supported by 24 
four-leg steel towers, and is at a height of about 365 ft. 
above water-level. The tramway buckets have a work- 
ing capacity of 10 cubic feet or 1000 lb. of rock, and are 
suspended to a carriage having two 16-in. wheels. The 
travelling speed is 300 ft. per minute. Passenger cars 
to carry four persons are employed to carry the workmen 
toand fro. The cable is 1g in. The tramway is driven 
by a 25 horse-power alternating-current motor running at 
600 revolutions per minute to a driving- 
wheel. The material excavated is for the most part good 
limestone, and is brought to shore, crushed and sold, or 
otherwise made use of. The tunnel under the lake is 
to be 16 ft. indiameter lined with at least 1 ft. of con- 
crete. The intake is to be 11 ft. in diameter. By means 
of this cable-way the work is carried on without the use 








of lighters or tugs, and as work involving the use of such 
craft.would often be interfered with on account of the 
frequent storms ing on the e, construction is ex- 
pedited to a considerable degree by the method chosen 


Although it is generally assumed that the oxidation of 
nitrogen y arc flames is essentially a thermal process, 
iv is still largely believed that the arc should be inter- 
rupted and reformed at rapid intervals, and alternating 
currents are for this reason to be preferred to direct 
currents. >» the other hand, we know from the 
researcher, J Selot, Warburg, and others that the 

“Ms Noabpl's * yields both ozone and nitric 
~pvratures. Experimenting with 
“ A. Beyer have now shown, in 
av-chemistry of the Technical 
_oden, that the same number of watts 
me number of grammes of NO and of 
Onn » whether the currents be direct or alter- 
av .ettle the problem we should really deter- 
-wave the we of the energy of the arc concerned 
in the falls of potential at the two electrodes »nd in 
the arc itself. This the investigators were unable to 
do. Producing the aro between electrodes of iron, 
of platinum, or of Nernst glowers, they observed, how- 
ever, that the nitric oxide yield depended ersentially 
upon the watts consumed by the arc. While the direct- 
current arc could be maintained between iron electrodes at 
60 volts, it required 150 volts with alternating currents ; 
but current intensity and voltage could be varied within 
limits without affecting the yield in NO, provided the 
watts remained unchanged. Similar observations were 
made with platinum electrodes, and with electrodes of 
Nernst glowers; the latter gave unexpectedly high 
ields of NO. The Badische Anilin und Sodafabrik must 
ave come to the same conclusion, for they recommend 
uninterrupted currents for the oxidation of atmospheric 
oxygen. The investigators further prepared calcium. car- 
bide ina graphite crucible, heating mixtures of lime and 
anthracite by the ek ctric arc between carbon electrodes, 
Here, again, continuous currents answered xs well as 
alternating currents. Though not conclusive, the experi- 
ments tend to support the view that the current type is 
of less = pee in electrothermal reactions than the 
mechanical! dispositions. 





Inp1an PeTroLEuM.—The production of petroleum in 
British India has increased enormously during the la-t 
ten years. Burma is the chief, and, indeed, almost the 
only source of supply, although Assam makes a small 
contribution to the growing output. This is indicated 
by the following table, showing the yield, year by year, 
from 1897 to 1906 inclusive, together with the quantity 
supplied by Burma :— 


Year Total Yield. Burma Yield, 
2 Gallons Gallons 
1897 .. 19,097,648 18,875,530 
1898 .. 18,973,878 18,424,403 
1899 .. $2,934,007 32,300,531 
1900 .. 87,729,211 $6,974,288 
1901 .. 60,075,117 49,441,734 
1902 .. £6,607, 688 54,848 980 
1903 .. 7,869,069 85,328,491 
1904 .. 118,491,302 115,918,804 
1905 .. 144,798,444 142,' 63,846 
1906 140,553, 122 137,654,261 


The value of the cutput in 1897 was 150,523/.; in 1906, 
the corresponding total had risen tu 708, 0697, 


EnocIngerinc TrapgEs’ Report. — Messrs. Matheson 
and Grant, 13, Walbrook, London, in their annual 
report state that mechanical engineers and ironfounders 
have been generally well es during the past year, 
but the variety of trades included in this category i« too 
great to allow of any general statement, ge con- 
densing steam-engines for electric power-stations have 
given work to the highest class of engine builders, and 
some six or more leading firms are making steam-turbines 
under Parsons’ patents for direct coupling to genera- 
tors of from 1000 to 3000 kilowatts capacity, and even 
larger turbines for ship propulsion. he manufacture 
of spinning, weaving, and other textile machinery, which 
in 1905-6 was in a depressed condition, bas had « grext 
revival, most marked with the leading firms who make 
the special flax machinery — for the linen factories 
in Belfast and elsewhere. There has also been a large 
export of such machinery, which, though fitahle to 
the engineers and merchants concerned, tends obviously 
to restrict the future export of finished linen, woollen 
and cotton cloths from the British textile factories. 
The same results may be anticipated from the — of 
machine -tools and plant for the equipment of steel 
works, factories, and arsensals in Japan, India, and else- 
where, though the trade is, at present, beneficial to this 
country. The increased duties imposed in Australia are 
serving their purpose of checking shipments from Great 
Britain. The makers of electrical machinery have been 
busy, but they all complain of unremunerative prices. 
Gas-engines are still in a condition of development. It 
is in large engines of from 500 to 2000 horse-power that 
the greatest advance has been made. Locomotives and 
rolling-stock have been in greater demand than in any 
previous year on most of the world’s railways. The 
carriage and wagon-builders in this country have never 
before had their workshops so full of export orders, and 
were never better prepared for them. Iron and steel are 
more than ever replacing timber in construction. Japan 
has been purchasing largely, not only locomotives, but the 
material for those made and repaired in her own shops ; 
and now, in addition to her normal outlay, she is im ‘d 
engines from the United States and Europe for the rail- 
ways with which she is eoeeing her grip ‘on Manchuria. 
The State railways of India and Egypt ave been buying, 
and though Continental competition is not forbidden, a 
large share of the orders comes to British makers, 
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DESTRUCTOR PLANT FOR CHISWICK URBAN DISTRICT COUNCIL. 
CONSTRUCTED BY THE HORSFALL DESTRUCTOR COMPANY, 
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Tue destructor has now come to be asa 
regular feature of the plant provided in towns ‘for 
tting rid of house-refuse, garbage, and other matter. 
a addition to the ordinary functions which such @ 
plant has to perform, it may, if this refuse is disposed 
of at the works dealing with sewage from the same 
district, have to consume other matter besides that 
collected from the houses in the dust-carts. 

Such additional duty is expected of the destructors 
of the Chiswick Urban District Council, which we 
illustrate herewith in Figs. 1, 2, and 3. This plant 
deals not only with the house-refuse, but with a large 
quantitytof solids and sludge produced by the sewage 
works located at the same place. 

In Fig. 1 is given a cross-section of the destructor 
building; in Fig. 2 a longitudinal drawing of the 
destructors from the clinkering floor ; while Fig. 3 
gives a plan of the works. ‘°'he sewage works are 
actually contiguous to these ; in fact, the large build- 
ing to the right on Fig. 3 contains the pumps and 
compressors connected with the se system. 

e destructor plant consists of four cells, arranged 
with feeding and clinkering floors, below the ground- 
level. This arrangement was found to be the best at 
Chiswick, as the installation of the furnaces on the 
seg ot would have involved the construction of 
ong and inconvenient ramps, with ne appreciable gain 
over the plan adopted. 

The population of the district is returned as 33,600, 
and refuse collected and burnt amounts to about 


#5 tons per day. 





The refuse, brought in dust-carts, is weighed on a 
table at the gates, and is then taken in the carts to the 
tipping-platform, whence the contents of the carts are 
dropped on tothe feeding-floors below. It is here picked 
over and then fed into the destructor. The cells are of 
42 square feet grate area, and measure internally 7 ft. 
wide. The pattern is of the usual Horsfall type, de- 
signed and erected by the Horsfall Destructor Com- 
pany, Limited, Leeds, the main flue passing under the 
cells and away to the chimney, the hot gases being 
employed for steam-raising purposes on the way. Two 
boilers are installed at Chiswick, and after heating 
these the pass through a dust-catcher, shown in 
Fige. 1 and 3, before entering the chimney. 

he time occupied in burning, from charging to the 
drawing of the clinker, is about two hours per cell. 
The clinker is raked out into a long trough-shaped 
bucket suspended to a trolley running on an overhead 
rail of I-section. From its position opposite the fur- 
nace, whence it has been filled with clinker, the 
bucket is run. to the end of the building, where, by 
means of an engine-driven hoist, it is raised above the 
ground-level and the trolley run off on to acorresponding 
overhead rail provided with turntable arrangement 
and several branches covering the clinker-cooling floor. 

The Chiswick plant does not work under the favour- 
able conditions to be found at similar installations 
elsewhere. Space is somewhat confined, so that the 
clinker tramway has to be introduced, while the cool- 

is so restricted that the clinker must be 


ing 
moved ot. least once every twelve hours, and the cost | 
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of such moving is high. Another item which, to some 
extent, militates against very economical working is 
the fact that Chiswick has no storage room for the 
household refuse. Of course, in this respect, this 
plant is in, by no means, a unique position. Such 
storage room is, however, a distinct advantage, more 
especially nowadays, when the introduction of gas 
fires has altered to a very considerable degree the 
character of the refuse to be handled. Formerly the 
refuse contained, in addition to light matter such as 
paper, and to vegetable refuse, 4 fairly large quan- 
tity of cinders from house-fires. At the present time 
the only really satisfactory proportion of cioder, from 
the destructor point of view, is to be found in that 
collected in the winter months. The summer refuse, 
owing to the large number of gas-fires now used for 
cooking, consists of vegetable garbage, paper, and but 
very little cinder, a mixture which burns but poorly 
in the destructor. Where ample storage space 18 
available, and where the plant is far enough removed 
from dwelling-houses to prevent the risk of causing & 
nuisance, it is possible, although not usual, to somewhat 
equalise matters by keeping a portion of the refuse 
from the winter months to burn with that collected 
in the summer, and in this way a better burning 
mixture is obtained. 

As mentioned above, the Chiswick sewage works 
are run in connection with the destructor plant. The 
plant is so near the district drained that there is a large 
percentage of solids in the sewage on its arrival at the 
works. This solid matter is removed by mechanical 
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PIPE-SCREWING MACHINE. 


CONSTRUCTED BY MESSRS. CHARLES WINN AND CO., ENGINEERS, BIRMINGHAM. 





























Fie. 2. 


rakes and fed directly to the destructors. It will be 
evident that in order to consume this, containing as 
it does so large a proportion of water, a good fire is 
necessary, not one es only of burning paper 
or other matter consisting largely of water, as, for 
instance, vegetable refuse. The sewage is pumped 
from the mains up to the ground-level, and is treated 
with lime and copperas. 

The solids precipitated are caked in hydraulic filter- 
presses made by Messrs. Massey and Warner. The 
liquid sludge supplied to the horizontal presses con- 
tains over 90 per cent. of water, and the resulting 
cake over 50 per cent. of water. The cake is 
1} in. thick by 38 in, square, and{is scraped off 
the filter-cloths after the pressing is complete. It is 
ot a black colour when fresh and moist, but gradually 
turns to a light brown on oxidation. This cake is 
disposed of in the destructor or is bar down to 


the mouth of the Thames, where it is taken by 
farmers, 








About 80 tons of sludge are produced per week at 
the Chiswick works, but, except upon occasions, it 
is not found possible to burn the whole quantity pro- 
duced. The quantity of sludge burnt varies according 
to the quality of the refuse, from one of the former to 
two of the latter when the garbage contains a good 
proportion of cinder, to a proportion of about one of 
sludge to three of refuse when the latter contains but 
little ash. A cable tramway conveys the sludge cake 
to the destructor. 

The clinker from the plant is of an excellent 
quality, suitable for filter-beds, or for making up into 
paving-slabe. At Chiswick about 100 superficial yards 
of paving-slabs are made per week, The mill, screen, 
pod press for this work are shown in the building 
to the right on Fig. 3. These are driven by the 
steam-engine supplied with steam from the boiler in 
the destructor Puilding. At Chiswick there is no 
sale for clinker, so that its utili-ation in paving 


blocks forms a ready means of disposing of it. 





PIPE-SCREWING MACHINE. 


A SCREWING-MACHINE capable of handling iron or 
steel pipes, &c., up to 64 in. in diameter is illustrated 
in. Figs. 1 and 2 herewith, which give views of it taken 
respectively from the front and back. This machine 
is constructed by Messrs. Charles Winn and Co., St. 
Thomas’s Works, Birmingham. It is the | t of 
Soren sizes of machines of similar type made by this 

rm. 

The machine is of heavy construction, and designed 
to withstand the hard and rough usage tools of this 
class are often subjected to; while certain features 
enable it to handle work more quickly than is possible 
with the ordinarymachines. The machine is provided 
with a four-step driving pulley and double train of 
gears. The spindle is, of course, hollow, and has a 
quick-grip chuck at the front end for holding the tube, 
and a three-jaw self.centering chuck at the back end 
for steadying. By means of the special quick-grip 
chuck the tube can be instantly gripped or released 
while the machine is in motion by a movement of the 
capstan-lever, shown in Fig. 1 under the chuck. For 
large adjustment in the size of tubes the chuck is 
quickly altered by revolving its outer ring to an 
amount shown by the index on its periphery. The 
dies consist of a set of five chasers, opened and closed 
by the hand-lever shown, and are set to size to an 
indicator scale on the die-head. An adjustable stop 
is now fitted to these machines, to ensure that the 
dies close to the same amount each time, 

A parting-off slide is fitted at the back of the die- 
head, and is to beseen in Fig. 1. The adjustable stop, 
also visible in this figure, is only used when the 
machine is making nipples. In making nipples the 
tube is pushed up against this stop and cut off. Both 
cutting off and screwing proceed simultaneously, so 
that while the parting tool is cutting off a nipple of 
standard length, the dies are threading the following 
length of pipe, resulting in a considerable saving of 


time. The bed is of trough section, forming a reservoir 
for the oil and swarf The weight of the machine 
is 2 tons 7 cwt. 





CaiForRNIAN CoaL.—The Stone Cajion Consolidated 
Coal Company has taken up a tract of 8000 acres in 
Monterey County, California, 21 miles from the coast 
line of the Southern Pacific Rai . at a point about 
200 miles from San Francisco and 275 miles from Los 
Angeles. Most of the Californian coal deposits are 
lignitic in character, but this property contains a seam 
of semi-bituminous coal about 18 ft. thick. The coal has 
been known for a number of years, the land having been 
obtained originally for the Southern Pacific Railroad. It 
is expected that in about twelve months an output of 
300,000 tons per annum will be attained. The coal will 
be used chiefly for domestic purposes, as oil is a 
factor in steam plants. At present domestic fuel is 
brought from great distances, and is very expensive. 


Canapian Naturat Gas.—There has been consider- 
able discussion as to utilising natural gas-fields in St. 
Maurice County, Canada, for lighting and heating pur- 
poses at Montreal. Three Rivers is now getting gas for 
manufacturing purposes from this source at 10d. per 1000 
cubic feet, and it is thought that, after allowances have 
heen made for the cost of the piping from St. Barnabe to 
Montreal. it will be possible to sell gas in that city at a 
considerably lower rate than is now being paid for it, The 
chief item of cost would be the laving of pipes; but as 
natural gas does not freeze, it will be possible to lay the 
pipes along the surface of the ground throughout the 
greater portion of the distance. The main problem is 
the permanency of the supply, and this the jan 
Coal-Gas Company, which possesses the right to tap the 
country for gas and oil, pro to assure itself of as 
quickly as possible. The pipe-line to Three Rivers is 
134 miles long, and there are some 14 miles of pipes, with 
§00 connections, in the streets of Three Rivers, while the 
pipe-line to Montreal would have to be 90 miles long. The 
price of 10d. to 1s. 3d. per 1000 cubic feet at Three 
Rivers is small compared with the 4s. 2d. and 5s; 3d. 
per 1000 cubic feet now being paid at Montreal. 








Tue Srrvcture AND ComposiTion oF Siac In Cast 
Srret.—In the blow-holes in the interior of cast steel are 
frequently found what has been believed to consist of 
pure ferrite, in the form of octahedral crystals. Three 
avnecimens of such crystals have been examined by Mr. A. 
Rajkow, and the resulta, as set forth in the Journal of the 
Russian Physical Chemistry Society, are as follow :— 


Orystal No. 1. |Cryatl No. 2 |oryatal No. 8. 





Carbon. 078 «|| —l(O.BS 0.98 
Manganese .. 1.06 | 0.89 0.78 
Sulphur 0.2% = | 0.17 0.08 


! 





All three were shown by micrographic examination to 
contain inclusions of slag, which generally were uniformly 
distributed in crystals belonging to the regular system. 
It is believed that the slag is the first constituent to 

crystallised out of the fluid mass, se each fragment 
of slag was found enclosed by an envelope of ferrite, and 
the latter by one of pearlite. Inthe opinion of Mr. A. 
Bajkow, these slag inclusions consist of manganous sul- 
phide (MnS), and the examination of a large number of 
specimens of cast steel showed that slag is a normal struc- 





tural vonstituent of the same, 
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COAL AND IRON IN BELGIUM. 


Ir appears that there were 122 coal-mines being 
work in Belgium in 1906, or one more than in 
1905. The mines in operation covered an area of 
101,366 hectares (a hectare is 2} acres), and they 
comprised 338 centres of extraction, of which 28] 
were worked, while eight others were in course of 
development, and 49 were not producing coal. The 
total production of coal in Belgium was 23,569,860 
tous, or 1,799,580 tons more than in 1905, showing the 
substantial increase of 12 per cent, The value of 
the year’s production was estimated at 14,138,868/. 
It would thus appear that an average value of 12s. per 
ng bag obtained, as compared with 10s. 2d. per ton 
in 5. 

The following table gives the amount raised and the 
——- prices per ton of coal obtained in the principal 

istricts :— 


Production. 


| Average Price per Ton. 


1906. 








tons to . 2 a a 
Hainaut . 16,694,980 15,158,730 11 8 9 4 
Namur 860,740 742,140 ll O 8 4 
Liége .. 6,014,140 5,374,410 12 2 0 8 


| 1 

Belgian collieries consumed in the year 2,451,360 tons 
of coal upon the spot, or nearly 104 per cent. of the 
whole production. The value of the coal thus con- 
sumed upon the spot was estimated at 5s. 2d. per 
ton. The portion of the year’s extraction sold, con- 
sumed in works possessing their own collieries, or 
converted into coke or agglomerates, was according] 
21,118,500 tons, of the estimated value of 13,451,855/. 

The average number of days worked in 1906 by 
each man employed in Belgian coal-mining was 299, 
as compared with a corresponding average of 289 days 














in 1905. The classification of the persons employed 
in coal-mining is shown by the following figures :— 
| Below Ground, | Above Ground. 
Sex and Age. PX 

1906. | 1905. 1906. 1905. 
Men and lads over 16 .. --| 95,874 | 90,908 | 26,092 26,210 
Boys 14 to 16 years old .-| 4,580) 4,610 1,621 1,609 
os 39 op 34 9° ‘ 2,803 | 2,262 1,619 1,662 
Women over 21 years old 81 26 1,436 1,414 
Girla 16 to 21 years old as ne 8,773 8,343 
o» ¢ 18 ., 16 ” ad . 2,915 2,904 
Total ‘ .| 102,238 | 97,705 | 37,156 387,042 





The entire number of persons employed in 1906 
was, accordingly, 139,391, as compared with 131,747. 
Of the 31 women above 21 years of who were 
employed below ground last year, the Hainaut dis- 
trict gontributed 30. 

The average output effected by each man employed 
below ground in 1906 was 231 tons. For the entire 
working staff employed both below and above ground 
the corresponding average was 169 tons. The wages 
paid in 1906 amounted to 7,474,414/., showing an in- 
crease of 18.86 per cent. The net average daily re- 
muneration of each man employed both below and 
above ground was 3s, 7d., as compared with a corre- 
sponding daily average of 3e. ld. in 1905. The entire 
working expenses of last year were 12,377,610/, In 
this total wages figured for 61.25 per cent., and other 
outgoings for 38.75 per cent. The aggregate value of 
the year’s production having been 14,138,868/., while 
the working expenses were 12,337,610/.; the profit 
realised amounted to 1,801,258/., or 1s. 6d. per ton 
raised, showing an improvement of 10d. per ton as 
compared with 1905. Of the 122 coal-mines in activity 
in Belgium in 1906, uinety-six worked at a profit 
amounting to 1,989,450/. ; but the working of twenty- 
six others was attended with a loss of 188,192/. ; it 
should be observed that some of these latter had not 
emerged from the preparatory stage. 

The quantity of coke made in Belgium in 1906 was 
2,414 490 tons ; the quantity of coal consumed to effect 
this production was 3,185,030 tons ; the average return 
obtained was, accordingly, 75.75 per cent. There were 
3721 coke ovens in workiog in Belgium during the year ; 
they employed 2968 men. The average value per ton of 
the coke produced was 18s. 11d., or 3s. 6d. J ton more 
than the corresponding value in 1905. The produc- 
tion of coke effected in 1906 was also 175,570 tons in 
excess of the corresponding production for 1905. The 
northern provinces produ besides 298,270 tons of 
metallurgical coke, in the production of which 
about 400,090 tons of coal, principally derived from 
abroad, were consumed. The average value of this 
metaliurgical coke was 193s. 3d. per ton. The pro- 
duction of briquettes in 1906 was 1,887,090 tons ; the 
quantity .of , coal used was 1,716,710 tons, and 
1538 persons weré employed. The total value of 
the briquettes produced in Belgium in that year was 
1,424,8197., or 15s, ld -y;erton. The year’s produc- 
tion was in excess of that of 1905 by 175,170 tons, 
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while the average price was 2s. 6d. per ton higher. 
Coke and briquettes absorbed between them 21 per 
cent. of the whole coal production of Belgium. 

Imports and exports of Belgium of coal, coke, and 
briquettes, are shown below :— 


Imports in 1906, Exports in 1906, 


tons tons 
Coal 5,358,789 4,972,340 
Coke... 352,316 856,475 
Briquettes 147,302 459,753 


The number of iron furnaces in activity in Belgium 
in 1906 was nineteen, while four were idle. The 
number of persons employed was 4184, or 529 more than 
in 1905. be furnaces consumed in the year 1,479,680 
tons of Belgian coke, and 171,710 tons of foreign 
coke ; the quantity of Belgian minerals consumed was 
3,548,180 tons, while foreign minerals were consumed 
to the extent of 291,460 tons. The outturn of pig 
effected in the year was 1,375,775 tons, of the value of 
3,974,564/., or 2/. 17s 2d. per ton. The total of 
1,375,775 tons, representing the production of pig 
in Belgium in 1906, was made up as follows :— 
Casting pig, 96,090 tons; refining pig, 218,225 
tons; Bessemer steel pig, 177,900 tons; Thomas 
steel pig, 870,860 tons; and special pig, 12,700 tons. 
There were 25 steel works and steel foundries in 
operation in Belgium in 1906; these works com- 

rised 28 steel furnaces, 64 converters, 97 reheating 
urnaces, &c., 31 hammers and auxiliary apparatus, 
and 63 trains and rolling-mills. The number of work- 
people employed was 16,239. In the production of 
raw steel these works consumed 208,310 tons of 
Belgian and 23,570 tons of foreign Bessemer pig ; 
853,365 tons of Belgian and 339,230 tons of foreign 
Thomas pig; 130 tons of Belgian and 75,860 tons 
of foreign special pig. The production of finished 
steel for the year was 831,570 tons, of the value of 
4,562,168/., showing an average value of 5/. 93. 8d. 
per ton. In the total of 831,570 tons, representing the 
production of finished steel for the year, merchants’ 
steel figured for 200,510 tons, rails and sleepers for 
274,920 tons, and girders for 178,950 tons. The pro- 
duction of this finished steel involved the consumption 
of 553,200 tons of Belgian cast ingots, 394,100 tons 
of Belgian and 19,360 tons of foreign hammered 
ingots, blooms, and billets. There were 38 establish- 
ments for working iron and steel in Belgium in 1906. 
These works comprised 284 puddling furnaces, 358 re- 
heating furnaces, 72 hammers and auxiliary apparatus, 
and 68 trainsand rolling mills. They employed 12,311 
workpeople, and consumed 705,780 tons of coal. The 

roduction of puddled iron absorbed 223,780 tons of 
lgian and 64,280 tons of foreign pig. The quantity 
of finished iron turned out was 358,250 tons, of an esti- 
mated value of 2,132,102/., or an average of 5/. 19s. 
per ton. In the year’s total the production of merchants’ 
iron figured for 265,010 tons. The quantity of finished 
steel turned out by establishments working iron and 
steel was 333,175 tons, of an estimated value of 
2,199,678/., or an average of 6/. 122. per ton. 








TrsetT.—The construction of a telegraph line to Lhassa, 
the capital of Tibet, has been sanctioned. This inno- 
vation was recommended by the Chinese resident at 
Lhassa, who, since the British expedition of 1904, has 
been working for the enlightenment of the Tibetans. 


Coat aT THE Care.—The imports of South Welsh coa 
at Cape Town amounted in 1904 to 261,725 tons. In 
1905, the imports dropped to 171,760 tons; and in 1906 
they further declined to 100,624 tons. The reduction is 
explained by the growing use of Natal coal in Cape 
Colony, and especially by the preference given to it by 
the Cape Government Railways. 





THe LATE Mr. James Weisu.—Mr. James Welsh, 
manager of the engineering department of Messrs, A. and 
J. Inglis, shipbuilders and engineers, Glasgow, died on 
Saturday last, December 28, at his residence, 3, Princes- 
gardens, Dowanhill. Mr. Welsh, who was 40 years of 
age, was laid up three weeks ago with an attack of 
enteric fever. He served his apprenticeship with Messrs. 
Inglis, and was recognised as an engineer of exceptional 
ability. Two years ago he succeeded his father in the 
position of manager of the engineering department, and 

ave promise of a highly successful professional career. 
Mr. Welsh was well known in shipbuilding and engineer- 
ing circles, and was widely esteemed. 





AMERICAN NavaL EquipMent.—The estimates sub- 
mitted to Congress for 1909 by the United States Naval 
Bureau of Equipment amount to 10,674,798 dols. The 
a argo for the current year was 8,054,068 dols., so 
that the proposed new expenditure shows an increase of 
2,620,730 dols. This increase has been rendered neces- 
sary by several causes. The first is the development of 
wireless telegraphy, which has reached a stage when the 
annual expenditure amounts to approximately 500,000 
dols. No provision whatever has hitherto been made for 
this increased expenditure, the cost having been defrayed 
from current appropriations, necessarily at the expense 
of other requirements. Much has been accomplished 
in electrical work on ships, principally in the direc- 
tion of modern devices, involving considerable extra 
cost. Some of these are :—Installation of telephones 
in connection with fire-control systems; improved 
search-lights for torpedo defence, rendered necessary 
by the increased range and efficiency of modern tor- 
pedoes; improved turret-training control; installation 
of turbo-generators; and even electrically-driven dish- 
washing, meat-chopping, dough-mixing, and potato-peel- 
ing machines. The bureau has furnished mess outfits to 
enlisted men, and free ice for cooling water on naval 
vessels, items which were not contemplated at the time 
the estimates for the current year were made. al con- 
sidered as standard fuel in the naval service has in years 
nes been obtained as low as 1.60 dols. per ton, while the 

ureau is now required to pay 3 dols. to 3.10 dols. per ton. 
In order to be assured of obtaining suitable coal for the 
use of the naval service, the department considers that it 
should be in a position to store such coal when it may be 
advantageously obtained. Coal is usually more plentiful 
from April to September, during which time the bureau 
reports that it is generally beset with offers of first 
quality coalat the lowest rates. In the t season, 
however, it has been almost impossible to obtain suffi- 
ciently good coal to meet current needs, although 
prices have advanced very materially. The construc 
tion of sufficient coaling plants results in economy, 
as, by providing suitable places of storage, the bureau 
is able to take advantage of low rates when they 
are offered, and the cost of handling and storing 15 
reduced to a minimum. Among new estimates sub- 
mitted is an item for chain-making machines— 100,000 dols. 
The use of these machines will enable the Government 
to manufacture chain more rapidly and with greater 
t~" ne of work, the links being completed in one 
| heat, 
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PREMIUM OR NON-PREMIUM 
APPRENTICESHIP. 
To THE Eprror oF ENGINEERING. 

Srr,—Letters for and against the system of premium 
apprenticeship make their appearance at irregular inter- 
vals in engineering journals, 7 

It must be admitted that those letters which emanate 
from premium apprentices, or from those who have served 
their ap ventioash ip under the premium system, are 
almost always written in a dissatisfied strain. It is clear 
that the writerssee that something is, or has been, lacking 
in their practical training. In some cases want of proper 
supervision and instruction is hinted at, in others we have 
grumbling because no very lucrative employment is offered 
on completion of —— &e. : 

The reasons for this state of things are many and varied. 
After serving my own apprenticeship in the ordinary— 
thatis; the non-premium—way, I unhesitatinglyaffirm that, 
taking him all round, the non-premium oy mages gets 
as good or better experience than the youth for whom a 
substantial sum of money has been paid by an indulgent 
or ambitious parent. Too many people outside the engi- 
neering profession, and who do not know its inner work- 
ings, are apt to think that by paying a premium their boy 
will receive a decidedly better training than an ordinary 
apprentice working for his bane | wage, and who has 
paid nothing for the privilege of helping his master to 
make money. In some few cases ts may justify the 
expenditure, but in very many others they will most de- 
cidedly not. 

Nothing is more distasteful to a workman than to be 
expected to en every attention to a yy appren- 
tice, and to Jet the ordinary boys shift for themselves. 
Should our ‘‘ premium ” a good fellow, may be 
well; he will receive at least as much help as others in 
the works, but woe betide him if his ts’ ye 
in paying for his apprenticeship leads him to the belief 
that he may claim assistance from workmen over the 
heads of the ordinary apprentices. All, from the point of 
view of the workman—and it is from him in the long run 
that the apprentice must get his experience—should be 
treated alike, and nothing annoys him more than for it 
even to be hinted at that preferential treatment should 
be accorded one class at the expense of another. Treated 
as an equal, a workman goes out of bis way to give assist 
ance to an inquiring apprentice ; but introduce absurd 
notions of social status into the democratic atmosphere 
of an engineering workshop, and those introducing such 
ideas may bid good-bye to help from men most qualified 
to give it—the workmen. 

An irritating habit many premium = wen ms fall into 
is that of consistently breaking the ordinary hours of the 
works. A note is sent to the manager, accompanied, 
perhaps, by a medical certificate, intimating that so-and-so 
is hardly strong enough to start work at six o’clock in the 
morning, and, if possible, it is desired that he may be 
allowed to start at half-past eight—that is, after a quarter 
day’s work has been got through by his fellows. The 
facts may be as stated, and our premium apprentice may 
be delicate. In this case it is better that he leave a 
profession which is one of the most exacting it is possible 
to be a member of, and which requires men absolutely 
sound in body and mind. If it isa case of malingering, 
it is generally detected as such by the workmen, the result 
being that the dabbler—for he is nothing more—is left to 
his own devices. 

I am aware that many works take premium appren- 
tices, and that these youths get a thoroughly sound 
training, but in most cases a boy does better in taking his 
place as an ordinary wage-earning apprentice at the com- 
mencement, keeping his eyes open, treating everyone he 
comes in contact with civilly, and being grateful for every 
scrap of information he can gather. 

In the district from which I write the premium system 
is dying out, and one of the best engineering workshop 
trainings it is possible to get is open to every industrious 
apprentice who is not afraid to keep good time and utilise 
his spare hours in self-improvement, and this whether he 
come of parents rich or poor. 

_ The advantages are many: should an apprentice prove 
incompetent or lazy, he can be removed by his employers 
without any qualms of conscience. Should he have the 
engineering instinct, and be active and keen, the way lies 
clear before him, 

Yours faithfully, 


Cuartes F. Hunter. 
36, Cleveland-road, Sunderland, December 16, 1907. 





Our Pic ABroap.—The exports of pig iron from the 
United Kingdom in the eleven months ending Novem- 
ber 30, 1907, were 1,853,635 tons, as compared with 
1,498,002 tons in the corresponding period of 1906, and 
916,769 tons in the corresponding period of 1905. These 
totals, it should be noted, included spiegeleisen and ferro- 





manganese. The following were the principal ship- 
ments :— 

Conntry. 1907. 1906. 1905. 
. tons | tons tons 
Germany --| 395,652 | 279,210 124,481 
Holland 210,866 240,178 82,313 
a ere 147,275 | 128,111 93,399 
United States 430,859 248,391 162,762 


| 





It will be observed that there has been a great and general 
increase in the exports during the last two years. The 
value of the pig exported to November 30 last was 


6,880,8702., as compared with 5,184,986/. in the corres- 
ponding period of 1906, and 2,864,411/. in the correspond- 


CATALOGUES. 


A CIRCULAR from Messrs. Pearson, Sons, and Co., 
Limited, Nitshill, near Glasgow, gives the results of 
recent tests made with their patent complete-combustion 
apparatus for boiler furnaces. 

Messrs. Hayward, Tyler, and Co., Limited, 99, Queen 
Victoria-street, E.C., have issued the 1908 edition of their 
little pocket-diary. This is leather-bound, and contains 


hydraulic problems, as well as diary pages, 

The Warner Engineering Company, Dartmouth-street, 
St. James’s Park, 8.W., have forwarded to us a circular 
devoted to the Fors accumulator for ignition for motor- 
car work, carriage or portable lamps, &c. They are 
arranged in one, two, or three-cell groups. 


Messrs. Heenan and Froude, Limited, Newton Heath 
Iron Works, Manchester, have forwarded a little —_ 
let drawing attention to the variety of work which they 
can undertake, which includes colliery equipment, venti- 
a + oes plant, rolling stock, superheating instal- 

tions, &c. 


Messrs. Schuchardt and Schutte, 34, Victoria-street, 
S.W., have issued a special catalogue having reference to 
machine-tools designed for motor-car work. The machines 
illustrated include cam-grinders, crank- lathes, gear- 
cutters, milling- machines of various patterns, drills, 
lathes, &c. 

The Street Railway Journal, McGraw Publishing 
Company, New York, have recently issued a dictionary 
of electric railway material, which consists of short de- 
scriptions, arranged in dictionary form, of machinery and 
appliances for this branch of engineering work, giving in 
each case the names of makers of the articles noticed. 


Messrs. Smart and Brown, Erith, Kent, send us leaflets 
describing their combined paraffin motor-electric sets, &c. 
These small sets are made to standard sizes and are suit- 
able for lighting country houses, workshops, or charg- 
ing accumulators, &c. Engines and ——— sets for 
marine work, including propeller, for small boats, yachts’ 
dinghies, &c., are also described. 


The Patent Indented Steel Bar Company, Limited, 
Queen Anne’s Chambers, 8.W., have recently issued a 
large catalogue full of illustrations and particulars of 
buildings, &c., finished, or in course of construction, on 
their pricciple of reinforced concrete. In addition to 
examples of recommended practice, this publication 
includes rules, tables, and formule relating to the propor- 
tioning of ferro-concrete. 


A series of illustrations have been sent us by the Leeds 
Engineering and — Company, Limited, Oak- 
lands ap mp Beye | ley, near is. These 
refer to several c of machines made by this firm, 
such as 200-ton hydraulic flanging press, hydraulic pipe- 
bender for pi up to 6in. and 12 in. in diameter, 
hydraulic bending and straightening press, wheel presses, 
fixed hydraulic riveters, &c. 

The Electrical Company, Limited, Charing Cross-road, 

.C., have sent us some circulars, of which one refers 
to their Aegma metallic filament lamps, having a life of 
about 800 to 1000 hours, and being suitable for alternate- 
current or direct-current circuits. They are made in 
25 and 50 candle-power sizes, and, it is claimed, consume 
only about 25 per cent. of the power used by carbon 
lamps. Other circulars relate to a small alternate-current 
electricity watt-hour meter of house-service type. 


Messrs. Llewellin’s Machine Company, King’s-square, 
Bristol, have sent us circulars descriptive of their 
‘* Realm ” time-recorders and checking-machines for time- 
keeping purposes in workshops, factories, &c. The time- 
recorders are designed for diagram-sheets or cards, and 
the checking-machines for use with checks or by signa- 
ture or puncture, The company also make gears and 
pinions of all kinds, circling and slitting shears, &c., 
while they also conduct an “industrial exchange ” for the 
sale of new and second-hand machine-tools, &c. 


From the Société Anonyme Viestinghoae, whose 
London office is 2, Norfolk-street, Strand, W.C., there 
has come to us & —— descriptive of the pumps and 
condensers on the Westinghouse-Leblanc system. The 
plant described in this consists of simple jet condeneers, 
multiple-jet condensers, and dry vacuum-pumps. The 
simple jet condenser isa combination of turbine and 
ejector. The vacuum pump is substantially a similar 
apparatus, but with certain modifications. Insets to this 
pamphlet give instructions for the erecting and running 
of this apparatus. 


The London Decorative Metal Works, Limited, of 44 
and 46, Eagle-street, Southampton-row, W.C., send us 
their new list illustrating examples of ornamental switch 
covers and door furniture, in brass, copper, or bronze, 
bright or antique, with silver or lacquer finish, real gilt, 
or in special ormolu. The designs are in very good 


taste. e should mention that the company made the 
very nice silver relief portrait plaque of Faraday which 
the Institution of Electrical Engineers mted to Pro- 


fessor J. Epstein, of Frankfort-on-the-Main, as a premium 
at the beginning of this session, and that bronze replicas 
of this work of art can now be obtained. 


We have received from Messrs. Casella and Co., of 11 
to 15, Rochester-row, S.W., a copy of their catalogue of 
the Richards self-recording instruments, which are largely 
used, not only by the physicist, but also by the engi- 
neer. They include baragraphs and pyrometers. Of the 
latter, one pattern is made giving readings up to 4500 deg. 
Fahr. Other instruments listed are recording anemo- 
meters, wind-gauges, and water-level indicators. In all 


& quantity of matter for facilitating calculations on | &c. 


carrying the paper on which: the record is made. Other 
instruments listed in the catalogue are theodolites, tacho- 
meters, levels, and phote-thevtelieas. 


A special price-list of concentric and high-tension cables, 
flexible conductors, and cords has reac us from the 
India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Limited, Silvertown, E. Prices and par- 
ticulars are given in this for various cables for electric 
light, special flexible conductors for use on automobiles, 
A larger list gives prices and particulars of Associa- 
tion cables manufactured to conform with the rules of the 
Engi ing Standards Committee. A small pamphlet, 
entitled ‘* Cables for Electric Lighting,” gives in tabular 
form information concerning safe loads and data of use in 
selecting suitable cables for any work. 


The Brooke Tool-Manufacturing Company, Limited, 
Birmingham, have issued sev cards drawing attention 
to the special points of their milling-cutters, reamers, 
saws, and especially to an adjustable washer for use in 
connection with milling-machines. This is made for 
such purposes as adjusting the distance between cutters 
on a spindle. The washer is graduated to thousandths 
of an inch, and is made in two sizes, 1 in. and 14 in. thick 
respectively when closed, expanding to 1} in. and 1} in. 
respectively. By the use of these’small adjustments may 
be made in the distance between milling-cutters without 
having to take them off the spindle in order to remove 
their tin washers, &c. 


The third edition of a hand-book on electro-plating, 
ishing, lacquering, burnishing, and enamelling bas just 
issued by Messrs. W. Canning and Co., Great Hamp- 
ton-street, Birmingham. This is a book of 152 pages, 
fully illustrated, and treating in detail of the several 
processes above enumerated. The is not divided 
into chapters, but into sections, to which the index 
provided at the beginning forms a sufficiently ready 
guide. Scientific details have not been enla: upon, as 
the book is, we gather, rather intended as a worksho 
manual. It is replete with recipes for solutions, and wi 
workshop instructions, Almost half the book is taken up 
with the consideration of electro-plating, involving the 
discussion of size, arrangement of plant, power, resistance- 
boards, vats, suspension, agitation, &c. Sections on electro- 
typing, stereo work, &c., follow, while the latter half of the 
book is devoted to polishing and nan mg J by various 
processes. In this portion lathes, brushes, bobs, &c., are 
dealt with in turn, the Jatter part of the book being devoted 
to sections on bronzing, lacquering, and enamelling. 


Messrs. Buck and Hickman, Whitechapel - road, E., 
have just published a very large catalogue of machine- 
tools and supplies. This book, which is of quarto size, 
contains 930 devoted to the - engineer’s 
tools. As prices are given, it should prove of con- 
siderable use to large buyers. It is, in fact, much more 
than an ordinary catalogue, as it includes descriptions of 
a far greater variety of tools than is to be found in the 
usual trade catalogue. To give a full idea of the contents 
of this volume is impossible in the space at our dix . 
and a mere catalogue of names of tools would do the list 
injustice, from the simple fact that the vast majority 
could not be mentioned. We must confess that we do 
not quite follow the order of classification ; but as a good 
index is provided, this is not of great moment. It will, per- 
haps, suffice to say that there are well represented heavy 
machine-tools of all kinds, both for engineers’ shops and 
for wood-working shops ; that the selection includes such 
auxiliaries to engineers’ works as steami-hammere, cranes, 
jacks, &c. ; that prime-movers in the form of gas and vil 
and other engines have F oagye in these pages ; that lathe 
fittings and accessories for other machine-tools are listed 
in considerable variety ; and that hand-tools for fitters, 
&c., and all sorts of smaller implements are illustrated 
and priced. In fact, to be brief, the volume refers to 
practically all the conveniences desirable in order to carry 
out work in the usual engineering establishments. The 
firm issue separate catalogues of American machine-tools, 
wood-workers’ hand-tools, &c. 








GuANTANAMO.—In an Act providing for the United 
States naval service for the year ending June 30, 1905, 
an appropriation was made of 200,000 dols. for a dry 
dock, 40,000 dols. for dredging, and 75,000 dols. for a sea- 
wall at the naval station at Guantanamo. No appro- 
priation has since been made for any of these pur 
and work has come to a standstill. he dock was begun 
by day labour, without a contract, and was continued 
until this preliminary appropriation wasexhausted. Inas- 
much as the structure was expected to cost 1,850,000 dols., 
only a relatively small part of the work could be done for 
200,000 dols. Nothing has yet been attempted on the sea- 
wall, as that structure was not to be begun until the dock 
was well advanced towards completion. 





Tue CHancoaL Inpustry In Swepen.—Although the 
old-fashioned method of charring still prevails in most 
parts of Sweden, and is applied to the bulk of the charcoal 
made in the country, newer and more rational systems 
are by degrees being adopted, and during the Jast year or 
two several new installations have been completed. The 
American system has been followed in some instances, 
more especially at saw-mills in North Sweden with plate 
retorts, whilst in some cases lower down in the country 
brick chambers have been chosen in preference to the 

late retorts. In the brick chambers the heat is conveyed 

y cast-iron pipes, which receive the gases from the fur- 
nace. Other modifications bave been resorted to in one or 
two places, and the whole question is at present receiving 
considerable attention. The same remark applies to the 
introduction of improved methods for utilisi the 
auxiliary ucts. Several new installations based upon 








jog period of 1905, 





the instruments the driving clock is fixed inside the drum 





recently-discovered methods are under contemplation. 
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Fie. 3. View or CasTING sHowiNG CYLINDeR-Heaps and VaLve-Boxes. 


In four [issue of November 29 last we described a 
process of producing castings in metallic moulds, due 
to Dr. Charles Székely, with which some very remark- 
able results appear to have been obtained. The 
castings, even when made from metal low in silicon, 
are unchilled by the mould, and in place of being 
smaller than the patterns, are sonstioale identical in 
size with the latter. In the article already referred 
to the results obtained in moulding a brake-shoe were 
described, but a few days ago Dr. Székely gave at 
the Rodney Foundry, Larcom-street, Walworth, S.E., 
a demonstration of his process as applied to the pro- 
duction of a much more complicated casting in the 
shape of a s-t of water-jucketed double cylinders for 
a motor-car. In Figs. 1 to 5 on the present page and 
on 14 we show both the construction of the mould 
and also the casting produced. The mould is repre- 
sented opened up with the cores in place in Fig. 1. 
These cores are ordinary sand cores. In Fig. 2 the 
mould is shown closed ready for pouring, whilst Fig. 5, 

age 14, represents the latter operation in progress. 
rhe nature of the casting itself is well represented in 
Figs. 3 and 4. The castings come out witha very 
smooth surface, free from fins, and require next to no 








Fig. 4. 


fettling. The whole operation of “making*a’cast from 
the closing of the mould to the removal of the casting 
requires about two minutes. The mould, as our illus- 
tration shows, consists of five main parts, which close 
together as indicated. These parts are machined 
at the joints only, the surfaces forming the walls of 
the mould being left as cast, so that the construction 
of the complete mould is a relatively inexpensive 
matter. In the present instance the whole of the 
work was accomplished within eight days after the 
receipt of the original model casting from Coventry. 
Vents for the escape of the gases generated in the 
act of pouring are formed at the joints between the 
constituent parts of the mould. The metal, it will be 
noted, is poured in from above, and does not enter the 
mould from the bottom and then rise to fill the higher 
portions of the mould. Where it first comes to rest, 
therefore, it remains, instead of being pushed further 
along the mould by the fresh metal entering. As 
explained in our previous article, the results obtained 
are attributed to the use of a special tincture for 
coating the mould, consisting mainly of paraffin and 
French chalk. The metal used for the cylinders, 
shown in our engravings, chanced to be part of some 





Tue Moutp Open anv THE Castinc REMOVED. 


being employed {at the same jtime for the casting of 
hydraulic cylinders, where the use of a “somewhat 
hard and close-grained metal is, of course, essential. 
Nevertheless, by Dr. Székely’s process, although cast 
in a metallic mould, it proved quite free from chill, 
and was readily machined and drilled in all parts. 
The over-all dimensions of the casting were about 
114 in. high by 10# in. long, and the extreme width 
over the valve-box was 9in. The thickness of the 
metal, we are informed, ranged from 4’, in. up to ¢ in. 





New ZkALAND Perro.teum.—At the annual meeting of 
the shareholders of the Taranaki Petroleum Company, 
New Plymouth (New Zealand), held recently at New Ply- 
mouth, reports were submitted to the effect that as yet 
payable oil had not been struck, and the Birthday Well 
(No. 1), which had been reported as down on payable oil 
had been found to be blocked by an accident. It had been 
necessary to sink below the obstructions in the well. On 
the advice of the present manager, it had been decided 
to close down .all bores but No. 3, and to work that 
with a double shift and thoroughly test the Moturoa 
locality. This bore was now ing through granular 
limestone, and the chairman and directors hoped to strike 
oil below this hard strata, 
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PLATE 1, 





RS&S STEAM TURBINE. 


NS AyopINSON, LIMITED, ENGINEERS, RUGBY. 





cription, Page 2.) 


SECTION 8.8. 





Fig.2. 
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THE WILLANS-PARSONS STEAM TURBINE. 


(For Description, see Page 2.) 











Fic. 33. St torrmnc-Macuines ror Founpation-Rines at Messrs. WitLANs anp Roprnson’s Works, Ruesy. 
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THE WILLANS-PARSONS STEAM TURBINE. 


(For Description, see Page 2.) 

















Fic. 34. Puncrninc-MAcHINE FOR CHANNEL-SHROUDING AT Messrs. WILLANS AND Rospinsons Works, RueGBy. 

















A 


MES 





Fic. 35. St torrinc-Macuine ror Founpation-Rine at Messrs. WILLANS AND Rosrinson’s Works, Ruasy. 
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THE NAVAL SITUATION. 

WitH the New Year there comes another attempt 
to develop a naval scare. The Navy League has 
issued a memorandum which suggests, among other 
things, the possibility, if not the desirability, of a 
naval vote of forty millions sterling, while Mr. 
Stead—a doyen of agitators—has entered the list 
in favour of a vigorous and sustained shipbuilding 
programme. The time is opportune for a sonsidera- 
tion of the situation, and a scheme for a full ex- 
pression of public opinion in favour of a strong naval 
policy must be of service if prudently pursued. 
In the first place—and this is a most important 
point—it is well that our neighbours should realise 
that, far from fearing heavy expenditure, we will 
welcome such sacrifice as our naval authorities 
exact in order to ensure the absolute certainty of 
maintaining our sea supremacy. That is the neces- 
sity, which must be realised. The Board of Admiralty 


16 | are now framing the estimates for the year; and their 


realisation of their duty would be strengthened by 


9|® clear enunciation of the public will. Such ex- 


pression of opinion would, however, fail to achieve 


20 | its highest efficiency if there were anything unsatis- 
90 | factory associated with it. Carping criticism is never 


effective. The arrangement of details, and even 
the framing of programmes, must be left to those 
with full knowledge not only of the declared inten- 
tions of foreign Powers, but of the material ad- 
No one in this 
country can have earlier or fuller knowledge of the 
progress of foreign warships than the Admiralty, 
and it were better to get rid of the Board if they 
fail in their duty, which is of such vital importance 
to the nation, than to have a lack of confidence in 
their determination to realise the naval necessity 
we have enunciated. 


seems possible if we are to maintain our relative 
position in new ships—a point of ter import- 
ance now since the principles embodied in the 
Dreadnought are so widely copied, and differ so 
much from those of earlier vessels. These principles, 
too, are being applied to cruisers, so that we have 
crossed a Rubicon and must pursue our way, so as 
to ensure the same lead as under the old régime. 
In the last session of Parliament it was suggested 
that our programme of battleship construction was 
satisfactory, when compared with that of our neigh- 
bours, and that we should have this year a pro- 
gramme of cruisers. As shall presently be ex- 
lained, provision has been made so far for seven 
ttleships of the Dreadnought class and three 
cruisers, almost equal, at all events in gun- 
power, to the battleships. But recently Germany 
has increased her programme, and although our 
position is satisfactory at the moment, and although 
we shall maintain a great preponderance until 
1910, it may be necessary in the next year to 
arrange for the laying down of one or two battleships 
in addition to the cruisers, so that the augmented 
programme of Germany and other Powers may he 
checkmated. . The cruisers will be of two distine- 
tive classes, one corresponding to the Boadicea, 
which is now in course of construction at Pembroke. 
This vessel is a cruiser of 3300 tons, to attain a 
high speed, and to carry sufficient coal to give her 
a wide radius of action, so that she may either 
serve as a scout or a mother-boat for torpedo craft of 
great speed. The other vessels, to be known as the 
new Edgar class, might be described as light cruisers 
embodying the Dreadnought principle, and in 
this instance high s will also be sought, with 
an exceptionally wide radius of action, while the 
primary armament will ably consist entirely 
of guns of the 9.2-in. calibre. The design of these 
vessels will be looked forward to with great interest, 
because the desire for small ships imposes on 
Sir Philip Watts, K.C.B., and Engineer-Admiral 
H. J. Oram, ©.B., a very difficult task. It is 
probable also that there will be an increased expendi- 
ture provided for sea exercises and for the main- 
tenance of the Fleet, as the Board are pursuing a 
very satisfactory policy in maintaining in commission 
a much larger number of warships than formerly. 
Three years ago about 44 per cent. of the battle- 
ships and first-class cruisers in the Fleet were idle, 
whereas to-day the proportion is only 31 per cent., 
and in the case of the cruisers the situation is even 
more marked. The improved organisation and 
equipment of the dockyards has, however, tended 
toa great reduction in the cost of repair work, so 
that a comparison of the repair vote now with 
that of a previous year is illusory unless this point 
is taken into consideration, and unless heed is also 
paid to the fact that a large proportion of the 
repair work is now carried out by the ship’s staff. 
That we launched in 1907 for the British Navy 
a larger addition to the Fleet than in the three 
preceding years is especially satisfactory. Of equal 
importance is the announcement that arrangement 
has been made for the construction of the third of 
the three battleships included in this year’s Navy 
programme, and that these will be the largest and 
most powerful vessels yet laid down. The building 
of the St. Vincent was formally commenced at 
Portsmouth Dockyard on Monday, and the vessel is 
to be engined by Scotts’ Shipbuilding and Engineer- 
ing Company, Ltd., Greenock ; the second, the 
Collingwood, will be ‘‘ officially” laid down in a few 
days at Devonport, where already much of the con- 
structive material has been prepared. The machinery 
has been ordered from Messrs. Hawthorn, Leslie, 
and Co., Ltd., Newcastle-on-Tyne. The third ship, 
to be named the Rodney, is to be built by 
Messrs. Vickers Sons and Maxim, Limited, Barrow- 
in-Furness, and there is appropriateness in the 
ordering of such a powerful ship from this firm, in 
view of the great influence which the Vickers Com- 
pany have had in the development of modern naval 
ordnance. These vessels correspond with three 
battleships which have been launched during the 
past year, and all six resemble the Dreadnought. 
As is properly the case with all scientific work, the 
later ships embody important developments, and a 
glance at the particulars, given onthe next page, of 
the Dreadnought, of the Bellerophon, and of the St. 
Vincent will at once show the modifications made. . 
In each case the speed is 21 knots. The armament 
generally is similar, although in some respects the 
new ships mark a slight improvement, and, as 








No reduction in the yote for new construction 





calibre of the guns is the same—namely, eight of 


regards the primary armament, the number and 





18 





[Jan. 3, 1908. 


ENGINEERING. 





12-in. bore—but the length has been increased, the 
newer ships having weapons of 50 calibres in 
length, as compared with 45 in the Dreadnought, 
so that the striking energy of each weapon will be 
enormously increased. “The position of the guns 








and in commission before the end of the next finan- | exercised by our naval authorities to ensure that 
cial year. Three cruisers—the Inflexible, built|each move by any neighbour, however friendly, 
and engined by Messrs. John Brown and Co., | must be anticipated and checkmated. 

Limited, Clydebank ; the Indomitable, constructed| Belonging to the old programme there was 
by the Fairfield Shipbuilding and Engineering | launched during the year the armoured cru'ser 
Company, Limited ; and the Invincible, built at | Defence, from the dockyard at Pembroke, the ma- 
Elswick, and engined by Messrs. Humphrys, Ten-|chinery for this vessel being supplied by Scotts’ 
Shipbuilding and Engineering Company. The 
{contrast between the Defence and the Invincible 
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TABLE II.—STEAM TRIALS OF HIS MAJESTY’S ARMOURED SHIPS IN 1907. 


First 80 Hours’ TRIAL. 




















at once establishes the change in naval ideas re- 
garding the design of cruisers. The Defence is 
490 ft. long and the Invincible 530 ft. ; the breadth 
is 74 ft. 6 in. as against 78 ft. 6 in., and, while the 


| draught has remained the same, the displacement 


has increased from 14,600 to 17,250 tons. It is, 
however, in speed and gun-power that the most 
marked development has taken place. The Defence, 
like the Minotaur and Shannon, has four guns of 
9.2-in. calibre, with ten of 7.5-in. bore, as well as 
sixteen small quick-firing guns. The latest class of 
cruiser has eight 12-in guns, all of them capable 


_of being fired on either broadside, so that the collec- 


tive muzzle energy developed by one round is, in 


|the case of the cruisers of the Invincible class, 
| 381,500 foot-tons, as compared with 137,000 foot- 


tons in the Defence. At the same time equal care 
has been taken in connection with the armour pro- 
tection of the vessels, so that Sir Philip Watts has, 
on his own ships, made a great advance with the 
Invincibles. 

Not only have we launched three battleships and 
four armoured cruisers, but six destroyers and 
thirteen torpedo-boats. Indeed, the year has been 
a notable one in connection with torpedo craft. 
Messrs. Cammell, Laird, and Co. launched a vessel 
345 ft. long, of 1800 tons displacement, fitted with 
oil fuel, express water-tube boilers, and turbine ma- 
chinery to give 30,000 horse-power. This vessel is 
to carry four 4-in. guns, and to take 180 tons of oil, 
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TaBiE III.—Trials of Ocean-Going Turbine-Driven 
Torpedo-Boat Destroyers in 1907. 
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indicated horse-power. The total value of these | 
vessels, when completed, will be practically 13 | 
millions sterling. This, as we have said, is the | 
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TaniE I1V.—Trials of First-Class Turbine-Driven 
Torpedo-Boats (New Type) in 1907. 
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with machinery by Messrs. Hawthorn, Leslie, | line of battle; while a year later we shall have 
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so that the realisation of a speed of 36 knots was 
looked forward to at one time with considerable mis- 
giving. Lately, however, four of the five 33-knot 
destroyers, launched during the year, have been 
put on trial, and the success achieved with them, 
to be presently referred to, makes the realisa- 
tion of 36 knots more probable. The five de- 
stroyers launched are the Ghurka, built by Messrs. 
Hawthorn, Leslie, and Co,, Limited, Newcastle ; 
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the Cossack, by Messrs. Cammell, Laird, and Oo., 
Limited, Birkenhead; the Tartar, by Messrs. 
Thornycroft and Co., Chiswick ; the Mohawk, by 
Messrs. J. S. White and Co., Cowes; and the 
Afridi, by Sir W. G. Armstrong, Whitworth, and Co., 
Newcastle-o1-Tyne. These vessels range from 765 
to 795 tons’ displacement, and are fitted with turbine 
machinery of 14,000 horse-power, supplied with 
steam by oil-fired boilers. Four of them, as shall 
presently be explained, have gone through their 
trials. Of to o-boats, 13 have been launched— 
four by Messrs. Thornycroft, four by Messrs. 
White, three by Messrs. Yarrow, and one each by 
Messrs. Hawthorn, Leslie and Co., and Messrs. 
Wm. Denny and Brothers, Dumbarton. These 
vessels range in length from 166 ft. to 185 ft , and 
in displacement from 215 to 267 tons, and are 
designed to attain a speed of 26 knots when 
developing from 3750 to 4000 indicated horse- 
power, and when carrying from 20 to 26 tons of 
oil fuel. In addition, several submarine boats were 
constructed for the British Navy. The total of 
33 warships is completed by two gunboats and two 
destroyers, built for foreign navies by Messrs. 
Yarrow. 

Table II. gives the results of steam trials of 
armoured ships during the year. The first on the 
list is the Agamemnon, built by Messrs. William 
Beardmore and Co., and described in ENGINEERING, 
vol. Ixxxi., page 830. Three others are armoured 
cruisers of similar, although not identical, dimen- 
sions, the Warrior being the last of the vessels of 
the Duke of Edinburgh class, while the Minotaur 
and Shannon belong to the same class as the 
Defence, to which reference has already been made. 
These are the last vessels of the Navy fitted with 
reciprocating engines. 

Special interest, however, centred in the per- 
formance of the torpedo - boat destroyers and 
torpedo-boats set out in Tables III. and IV. re- 
spectively. In previous issues of ENGINEERING 
we have fully described these boats and their 
performance (see ENGINEERING, vol. lxxxiv., pages 
653, 722, and 869). Severe trial conditions were 
laid down, as we have already recorded, an im- 
portant point having reference to the fuel con- 
sumption, and it is gratifying to recall that the oil 
consumption in the case of the destroyers on the 
six hours’ trial was under 70 tons in all cases, the 
rate per square foot of heating surface being under 
11b. in all instances, and as low as 0.86 lb. in one 
case, while the distance run per ton of fuel on the 
cruising trials was from 124 to 13 nautical miles. 
The radius of action is satisfactory, exceeding 1500 
miles at cruising speed. The Tartar realised 
the highest speed—namely, 35.36 knots—on the 
six-hours’ trial; the Mohawk comes second, with 
34,245 knots; the Ghurka third, with 33.91 knots ; 
and the Cossack 33.09 knots. The difference in the 
performance of the vessels is due in part to the 
form of the ship — particularly the stern — and 
to the propellers; there is no doubt that an 
analysis of all the results, now being made at the 
Admiralty, will throw more light on the propeller 
problem, which is now the most difficult in connec- 
tion with marine propulsion. It seems probable 
that new trials will oe made with the Cossack, with 
a different form of propeller, as it is believed that 
under such conditions a speed more comparable with 
that of the other vessels will be realised. As is well 
known, the Dreadnought has been making a series 
of trials with different propellers, and it is a special 
credit to the Admiralty staff that the original pro- 
o— have, so far, given the best efficiency. We 

ope, however, that in this, as in other cases, 
similar comparative tests will be conducted with 
all high-speed ships. We are sure that with 
Admiral Oram as Engineer-in-Chief, research work 
will be pursued with even greater diligence in the 
future than in the past, and we are satisfied that 
the consequence will be of great advantage to the 
Naval Service. 





THE FRENCH LAW ON THE DAY OF 
REST. 

ALL employers of labour are fully aware of the 
fact that one of the essential conditions of good 
work and satisfactory output is to alternate the 
periods of labour with periods of rest. When the 
rule is pony apeee: it is generally by those men 
who, to use the current expression, are their own 
masters. In France, not only are the hours of 
abour longer, but work commences generally at a 
younger age, and is continued to far older years, 








than in this country, and this formed one of the 
considerations which recently induced the French 
Parliament to legislate upon a compulsory ‘‘ day of 
rest” in the week. As enforcing a principle, this 
is perfect, and nobody would raise the least objec- 
tion provided the men worked when they should, 
and took rest, or found diversion, on the day 
appointed by Parliament for such rest or diver- 
sion. So far as our information goes, however, the 
French workman is not over assiduous in the shops 
and factories, and has less need than the work- 
men of other nations of legislation in the matter 
of rest. In the Government yards, in fact, they 
appear to have reversed the natural order, and 
to rest six days in the week. In the céal-mines 
the average output per miner per year is under 
300 tons, as against the average of over 400 tons 
which rules in this country, where the working 
conditions are not easier than with our neighbours. 

In the matter of a regular day of rest France 
has always been behind this country. But a move- 
ment to procure that one should be established 
was commenced years ago, not by Government 
or trade unions, but by eminent philanthropists, 
and the progress due to their action was a 
very evident one. The question stands on such 
a sound rational basis that legislation might have 
been deemed unnecessary, and the pr allowed 
to grow until the day of rest became an institu- 
tion. A large number of French firms have com- 
menced the Saturday half-holiday practice. Both 
employers and men are giving their attention to 
this departure ; there are precautions to be taken, 
and if the law does not intervene, and a free course 
be allowed to private initiative, a satisfactory solu- 
tion will be arrived at, without a crisis of the 
nature of that which was caused by the brutal 
application of the law on the compulsory day of 
rest. 

This law, dated July 13, 1906, was prepared by an 
extra Parliamentary Council, the powers of which 
are considerable at the present time in France, and 
whose inauspicious influence fosters the develop- 
ment of Socialistic legislation. This council is 
styled the ‘‘Conseil Supérieur du Travail.” Its 
function is to look into all questions relating to the 
regulation of labour and to draw up legislative 
schemes concerning labour problems. It gives its 
opinion, and puts forward proposals, which the 
Government is at liberty to follow or not; but in 
reality the Government Bills are pape the re- 
production of the drafts prepared by the Council, 
and the sims of the latter are invariably distinctly 
Socialistic. The Council has been most cleverly 
constituted—by election from members forming 
the unions of both employers and men, by appoint- 
ments made by Ministers or Parliament, care being 
taken that employers and anti-Socialists, though in 
goodly number, be always in a minority. In 
spite, therefore, of all discussions entered into at 
the time a vote is being taken, only Socialistic 
opinions and drafts of Bills are passed. The Govern- 
ment bases its action on these, and states that they 
represent the wish of the country, thus obtaining 
the carrying of Socialistic laws through Parliameni. 
This is what happened in the case of the law on the 
compulsory day of rest. This law had been de- 
manded by the Council, who at the same time ex- 

ressed the wish that the hours of labour should 
strictly limited in every industry. The latter 

reform has still to come, but Parliament | yet 

pass it simply on the injunction of the Council. 

In order to obtain the passing of the law on the 
compulsory day of rest, the Council cited the example 
of other nations, and asserted that legislation had 
generally intervened in such a connection ; in Great 
Britain, perhaps, more especially. With regard to 
other Continental nations the example they afford is 
not very encouraging in the matter of attempts to 
offer violence to established customs by legislative 
measures. In Belgium, for example, a new law to 
the same effect met with great opposition, although 
cessation of work in factories one day in each week 
was very generally followed. In Spain great 
difficulties were encountered also, and the wording 
of the Bill has been modified with a view to endea- 
vour to render it applicable. In the United States 
the intervention of legislation is slight, and estab- 
lished customs rule. In Germany, of course, and 
also in Austria, legislative interference abounds ; 
the inhabitants of the latter countries are under 
a constant military supervision, and legislative 
measures are less unbearable to them than to other 
nations. Besides, in Germany, in Austria, and 
also in Denmark, legislation as to Sunday labour is 





on a more — basis ; the principle is a general 
one, and a solitary workman, or one who carries on 
a trade with members of his family, is compelled 
to abide by the law. The French legislators have 
not dared to interfere in the same degree with indi- 
vidual liberty, and the result has been numberless 
difficulties and conflicts. 

The French law establishing a ‘‘ compulsory day 
of rest for workmen and clerks” is a particularly 
complicated measure. It is worded clearly against 
employers; Parliament has suffered it to be re- 
ceived as an admitted fact that employers are 
invariably desirous of trading upon the health of 
their men by forcing them to work without rest or 
respite, the inevitable result being bad workman- 
ship. The law does not compel every’ person in 
France, nor even every Awe. 9 workman, to take 
one day of rest in every seven ; it simply prevents 
an employer from causing his personnel to work 
more than six days per week. There is nothing to 
prevent a workman who wishes to do so from 
taking another kind of occupation on Sunday, with 
a view to increase his earnings. The main object 
of those who framed the law was to endeavour to 
reduce slack times by dividing the work over a 
larger number of employed. 

A source of difficulty lies in the fact that man 
clauses are left to the interpretation and goodwill 
of certain functionaries. On the other hand, some 
workmen who are in favour of the measure are 
annoyed at seeing that it does not affect certain indi- 
viduals who remain free to act as they please. 
Employers have protested against the abusive and 
fantastical manner in which the law has been 
applied ; the trade unions for their part have found 
that their will was not sufficiently respected in the 
matter and that too great a latitude was allowed the 
employers. Injustice is flagrant, and one shop or 
one small works remains open, while the neigh- 
bours’ premises remain closed. Compulsory clos- 
ing is certainly a violation of individval liberty ; 
but it should at least be uniform. It is easy to 
understand how in such conditions the law could 
give rise to a veritable crisis, the consequences of 
which are still felt. 

The law applies to workmen and clerks ; there- 
fore the father of a family who is aided in his 
trade by his wife and children, or by other rela- 
tions, can go on working notwithstanding the law, 
and can compete easily in many instances with an 
‘*employer of labour.” This aspect of the measure 
has been discovered by members of Parliament, 
who now find that ‘‘ the law on a compulsory day 
of rest has become an instrument for unfair com- 
petition.” 

The law stipulates that the day of rest need not 
be a Sunday when stoppage on that day would 
cause prejudice to the establishment; but when it is 
dnoleed to alter the day of rest, permission must first 
be obtained from the authorities. This permission 
is granted for periods of one year only. e clause 
affords another proof of the extent to which French 
industry and commerce are under Government 
supervision. In some industries it is necessary 
that the period of rest be taken by rotation, and 
in these. which are scheduled in the measure, 
ratation can be organised without reference to the 
authorities. It was foreshadowed also that excep- 
tions and distinctions would have to be numerous, 
and it was decided that several points should be 
settled by the local or Government authorities 
without reference to Parliament. The measure 
does not cover the railway operatives; it was found 
impossible to deal with this class of the com- 
munity. 

Special regulations, apart from the measure, deal 
with furnace-men. A clause in the measure states 
that the weekly period of rest can be suspended in 
order to organise means for safety, for averting 
accidents, or preventing their consequences ; fire- 
men, for example, coming under these regulations. 
The latter would be allowed a period of rest equal 
to their unforeseen period of activity as a com- 
pensation, but not the personnel of the place in 
which the accident occurred. The period of rest 
may be reduced to half a day in the case of the 
men who mind stationary engines or boilers, in 
the case also of engine cleaners, of porters, and so 
forth. In grocery a half the Sunday only is 
granted, but the other half has to be made good by 
granting half a day in the course of the week to 
those employés who are not twenty-one years old, 
and an extra half day only per fortnight to full- 

wn employés. Should a local fair be held on a 


unday, the grocery and food shops remain open 
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all day, the employés receiving in this case no 
compensation. 

e inspectors of labour who have charge of 
enforcing the law will soon form an army. They 
deal only with private industrial and commercial 
establishments ; but they have no jurisdiction in 
matters relating to work being carried out by 
Government or on Government account. 

From the date on which the law was first applied 
disputes have not ceased to occur. The trade unions 
have worked against it when the rotation arrange- 
ments did not suit their ideas. Their efforts are 
directed to obtaining that the period of rest be a 
uniform one, and applicable to the whole of Sunday 
and to everybody. They resent that some men find 
employmerit in other work on the day appointed 
for leaving off their regular trade. They want to 
compel every member of the population to work 
no more than six days; but this is impossible to 
obtain by an Act of Parliament, ever sc powerful as 
it may be. Even then a sine qué non is that the 
labour of six days be sufficient to provide for seven. 
It is perfectly clear to all but self-deceived fanatics 
that in this conjunction other sentiments have to 
intervene, quite apart from legislation. Socialist 
leaders want to turn the difficulty by decreeing 
that the seventh day be paid for also ; this would 
lead directly to the fixing of a minimum wage, for 
which proposals are receiving the attention of 
several members of the French Government. 

The prefect, as chief Government representative 
in every department, is at liberty to grant or refuse 
exceptions to the law; he acts after consulting 
with the municipal authority, the chamber of com- 
merce, the employers’ associations, and the trade 
unions. But considering that the Government 
desires more and more to please the ‘‘ Labour 
party,”’ the prefects very generally have only one 
preoceupation, that of not discontenting the men, 
or, more exactly, the men’s leaders, and for this 
reason they very often refuse to grant the employers 
any facility to which the trade unions would raise 
an objection. Hence it frequently occurs that a 
similar case is adjudged in quite an opposite 
manner in two neighbouring departments, this 
placing similar industries in a very unequal situa- 
tion as regards competition. Numerous examples 
could be adduced to illustrate the extent to which 
such contradictory decisions are given, 

A modification of the law in question is being 
earnestly urged in Parliament. Many members 
are of opinion that this Socialistic Act is a bad one 
for all classes, and claim more liberty. They ask 
that no authorisation be required for arranging for 
a different day of rest than Sunday, when the con- 
ditions of a particular industry make the change 
from one day to another imperative. Some would 
like the days of rest to be grouped together, when 
required, in order to allow of a lengthy holiday. 
“What will be the result of the amended legisla- 
tion, both in itself and in its action, no one can 
foresee. It is to be feared that, at best, it will 
resolve itself into a patching up of the present 
measure, satisfying neither class of the community. 
It is curious that in such a democratic country as 
France it should be necessary to appeal to the 
Legislature to obtain general Sunday closing of 
workshops. Here the trade unions have obtained 
Saturday closing at noon by their own efforts, 
although they always had Sunday. 








MELTING-POINTS OF THE [RON 
GROUP METALS. 

Mr. G. K. Buregss, of the United States Bureau 
of Standards, has devised a novel apparatus for de- 
termining the melting-points of refractory sub- 
stances in minute quantities. The method is based 
upon Wien’s equation and upon the measurement 
of the intensity of a particular monochromatic 
radiation from platinum. “he principles of such 
determinations were explained in a joint paper 
by Waidner and Burgess, which we reproduced in 
abstract in our issues of March 1 and 8.* The novel 
instrument consists of a blackened brass cylinder, 
in which astrip of platinum, 6 centimetres in length, 
4 centimetres in width, and 0.02 millimetre in 
thickness, is stretched, and heated by an electric 
current. The cylinder is filled with electrolytic 
hydrogen gas purified by being passed through 
pyrogallic acid, which absorbs any oxygen present, 
and through calcium chloride, which takes up the 
water vapour. The sample of the material whose 


* See ENGINEERING, vol. Ixxxiii., pages 287 and 324. 





melting-point is to be determined is placed on the 
platinum strip. Over this point a mica window 
is fitted into the cylinder, and the sample is 
watched, both through a microscope and through a 
Helborn-Kurlbaum pyrometer, the current being 
raised until the sample is seen to melt. 

Two corrections have to be made. The mica 
absorbs some rays; this correction, amounting to 
about 15 deg. Cent., can easily be checked. The 
other correction, due to the selective absorption of 
the platinum for the light used of wave-length 
0.66 », has a much wider range, but it is also known 
within 10 deg. The astonishing feature is that the 
samples are mere specks, not weighing more than 
0.001 milligramme, and that yet the melting-points 
thus found agree fairly well with those resulting 
with other methods. This is all the more surprising 
as in mere specks the never-absent impurities of 
the samples might be thought accidentally to play an 
important part. Mr.G.K. Burgess has so far experi- 
mented chiefly with the metals of the iron group, 
obtained from Kahlbaum’s chemical works and from 
chemists who have made special studies of the 
respective metals. ; 

The electrolytic iron, supplied by Professor C. F. 
Burgess, of Wisconsin, contained 0.012 per cent. 
of carbon, 0.013 per cent. of silicon, 0.004 per cent. 
of phosphorus, 0.074 per cent. of hydrogen, and 
neither sulphur nor manganese. An analysis of 
Kahlbaum’s iron in powder form is not given. 
The observed melting-points of the electrolytic iron 
ranged from 1489 to 1519 deg. Cent., and those of 
the powder from 1491 to 1512deg., the averages being 
1507 and 1499 deg. Cent. The figures of other 
observers are :—Roberts-Austen, 1600 deg.; Le 
Chatelier, 1575 deg.; Osmond, 1550 deg.; and Tam- 
mann, 1555 deg. Cent. The chief uncertainties 
lie in the melting-points of gold, copper, &c., taken 
as standards, and in the extrapolations, and Tam- 
mann’s value may also be 1490 deg. Cent. Iron 
begins to soften before it melts, and the actual 
melting-point is difficult to fix. Cobalt has a much 
more precise melting-point, and the three samples 
of cobalt—comprising a cobalt from H. Copaux, 
who has recently studied nickel and cobalt and 
their compounds—gave the average melting- points 
of 1464, 1465, and 1463 deg. Cent.; the extreme 
range lying between 1456 and 1472 deg. Cent. 
The range was still narrower with nickel—1433 to 
1439 deg. Cent.; and the average melting-points 
of series of observations on two materials yielded 
both 1435 deg. Cent. Other observers found for 
nickel :—Le Chatelier, 1420; Holborn and Wien, 
1484 ; Harker, 1427 ; Tammann, 1425 to 1430 ; and 
Copaux, 1470 deg. Cent. Burgess’s value for the 
melting-point of chromium is 1487 or 1489 deg. 
Cent. (extreme values 1475 and 1501 deg.); and 
for manganese, 1207 deg. Cent. (extremes 1197 and 
1226 deg. Cent.). 

Considering the minute quantities employed, the 
figures are remarkably concordant, and it is pointed 
out that larger samples (whose weights are not 
stated in the Bulletin of the ‘‘ Bureau of Stan- 
dards,” vol. iii., No. 3) yielded the same melting- 
points. It is further emphasised that the oxide 
of the metal may be used instead of the metal, 
because the oxide is reduced in the hydrogen atmo- 
sphere. As the cylinder is merely filled with 
hydrogen, and as there is not a stream of hydrogen 
gas passing through the cylinder during the experi- 
ment, this statement would make one almost 
suspicious, if the bulk of oxide were not so small. 
One may doubt, however, whether Mr. Burgess is 
not really dealing with hydrides, compounds of the 
metal and hydrogen, instead of with the metal ; 
some hydrides are remarkably stable even at high 
temperatures. The minuteness of the sample 
renders the method applicable for materials only 
available in traces. The platinum strip is not used 
for more than one experiment. The iron metals, 
at any rate, do not alloy with the platinum before 
melting ; but that would not always hold, and the 

latinum itself melts. In such cases strips of 
iridium, carbon, or tungsten may be used. Tungsten 
seems to be the most refractory of the less volatile 
metals, as it does not melt before the temperature 
has risen above 3000 deg. Cent. Mr. J. R. Fehr 
has assisted Mr. Burgess in these researches. 





Tue Manvracture or Sartperre.—The Berkelund- 
Eyde process for the manufacture of saltpetre has been 
sold to the Société Electro-Metallurgique Francaise at 
Froges, with the right to use it at the company’s own 


- | factories. The same company is interested in the Hérault 


company’s electric steel works at Kortfors, in Sweden. 





THOUGHTS ABOUT LORD 
KELVIN. 
By E. F. Bameer. 


Lorp KEtvin is dead, so they say ; but if ever 
man lives among us to-day, he lives. Although 
his mortal remains were, last week, consigned to 
their resting-place in Westminster Abbey, with the 
accompaniments of soul-stirring music and spirit- 
stirring service, amid the breathless silence of the 
congregation, his soul and intellect are with us still, 
yea, and a good deal of his heart too. Where is he 
not? We cannot plough the sea without him ; 
through him we hold instantaneous converse with 
continents separated from us by oceans. Where 
are not his students working, for better or worse, 
in the four quarters of the globe ? 

Some of us students in his class did not under- 
stand him ; we left the lecture-hall with little more 
knowledge than we entered it, because we did not 
take the trouble; others of us he entranced, our 
ears hung on his lips ; we would not for anything 
lose a sentence, even a word, for a lecture of 
his was such a unity, such a unique unity, that 
to lose a thread of the discourse was to lose 
the warp and woof of it, leaving but a tangle of 
threads in the mind. Truly he would commence 
a lecture on acoustics, and illustrate it by means 
of optics, magnetism, astronomy, what not, and 
those who did not follow him throughout thought 
he had taken and lost himself and us in a labyrinth ; 
but it was not so. A sentence here or a sentence 
there connected the whole, and steered us safely 
through its mazy evolutions. Do we not remember, 
some of us, who had to hasten away at the end of 
his lecture, for fear of being too late to gain admis- 
sion to a higher mathematical class or an arts 
class (for the Natural Philosophy Class was obli- 
gatory for those who were reading for the Master 
of Arts Degree at Glasgow), and were closing our 
bags on our note-books, just two or three minutes 
before the end of the lecture—do we not remem- 
ber how he would warn us that we might suffer the 
loss of the whole of it thereby ? 

Can any of us, whether he were on the Arts or 
Science side of the University, ever forget his 
enthusiasm? The experiment was proceeding ; it 
had been started by an assistant earlier, and now it 
was coming to a climax. No alchemist of old could 
have looked with more anxiety and greater interest 
on some experiment on which he was engaged, by 
which he hoped to transmute some base metal into 
gold, than did Sir William upon some illustrative 
experiment. - ‘‘See—see—see! Look—look !” he 
would say, and with what adoring admiration he 
would regard it, whilst some simple or complex 
law of Nature was unfolding itself to our view. 

Which of us can forget the peculiar soar 
voice with which he spoke? It had to be heard to 
be thoroughly appreciated. It was as that of a 
humble-minded man who was urging his case upon 
you—who, as it were, felt that his case was stronger 
than his power of representing it, and who feared 
that it would lose something of its strength by his 
advocacy of it. The intonation and modulation 
were not those of an orator—far from it; they were 
those of a special pleader who was so anxious that 
you should see what he could see as he saw it. 
One day he rebuked one or other of us in the 
words, ‘‘ Your body was present, your mind was 
absent ;” and on the same day he told us that 
‘*measuring and weighing are the life-blood of 
physical science,” and, a day or two later, that 
“‘the object of definition is to avoid circumlo- 
cution.” In a lecture on the diffusion of gases, 
he described students as ‘‘a set of particles 
getting in and out ;” and on another occasion told 
them the ‘‘ yes-es were variables”—this was in 
1871. 

A former student at Glasgow sends the following 
reminiscences of the great Professor. Sir William 
had been speaking one day, towards the close of 
his lecture, of ‘‘ freezing mixtures,” but as there 
was not time that day to prepare any, he instructed 
his assistant, Tatlock, to have three or four ready 
for the next lecture. Accordingly, when he began 
his lecture next morning, he had several ‘‘ freezing 
mixtures” ready for him. He explained how 
extremely sensitive they were to the slightest 
vibration, and pointed out how careful he was, In 
moving one of them well into view on his table, not 
to shake it in the least, or it would freeze instantly. 
After making some highly interesting remarks on 
the constitution of these “‘ mixtures,” he proceeded 
with the experiment. ‘Now, gentlemen,” he 
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said, ‘‘I take this mixture, and give it the smallest 
possible shake.” The shake was given ; no result. 
A rather more vigorous shake ; no result. A fierce 
shake ; still no result. ‘* What’s the meaning of 
this, Tatlock ? Give me another.” The same want 
of result followed with another, and another. 
‘Take them away, Tatlock, and make them 
freeze,” followed by mirth on the part of the 
140 students. 

On ; aother occasion a huge model ‘* drop” had 
been rigged up, suspended by a long neck from a 
tripod; into this he instructed Tatlock to pour great 
quantities of water from. the top of a ladder. Sir 
William had previously drawn certaincurved figures, 
circles, ellipses, &c., on the surface of the ‘* drop,” 
and he made the subject of his lecture the altera- 
tions in the forms of these figures. Most enthusias- 
tically he pointed out ‘‘ lines of force,” and wrote 
down ‘‘ equations of curvature,” being first at his 
table and then at and under the ‘‘ drop,” perfectly 
oblivious of the danger he incurred of being sub- 
merged, for the ‘‘ drop” was increasing in size and 
thinness at an ominous rate. ‘‘More water, Tat- 
lock. Now, gentlemen, you see how this line has 
altered, &c.—go on, Tatlock, more water.”. .. The 
class awaited the dénowement, breathless. At last 
it came, the ‘* drop” having expanded from about 
¥ in. in diameter to nearly 2 ft. ; fortunately, the 
learned professor was on the right side of the burst, 
with his head not as much under the ‘‘ drop” as 
usual. 

Loud and continuous laughter greeted the final 
scene ; and Sir William Thomson, as he then was, 
much crestfallen, but dry, returned to his table. 

We were informed the next day by the assistant 
lecturer that Sir William had been much wounded 
by the way the class had behaved ; but a deputa- 
tion of the students waited upon him with suitable 
explanations, and Sir William received the depu- 
tation most courteously, and expressed himself 
as perfectly satisded, and gave the lecture as he 
always did in his own delightful manner. 

On two public occasions the writer had the 
pleasure of being in his company outside the college 
walls. The first occasion was when Sir William’s 
health was proposed at a students’ dinner, he 
having honoured us with his presence, and those 
of us who were there remember the enthusiasm 
with which we drunk it, for we were all proud of 
him, whether red cloaked or not (some of the 
students had to wear red cloaks); whether we 
belonged to the theological or medical school ; 
whether we were graduating in arts or sciences. 
And did we not think it was of him, that the great 
orator, John Bright, spoke, when he said : ‘*‘ What 
is there that man can’t doif he tries? The other 
day he descended to the mysterious depths of 
ocean, and with an iron hand he sought and 
he found, and he grasped and he brought up 
to the surface the lost cable, and with it he made 
two worlds into one.” Whether we were right or 
wrong in thinking the whole reference was to Sir 
William or not, we knew at least that without him 
the latter part could not have been effected. Were 
we not all proud of him whether we understood 
his wonderful expositions of the mysteries of nature 
or not? .Whether we cared or not about Boscovich’s 
hypothesis of gravitation, so complicated, so ab- 
struse, or about Newton’s simple law of the inverse 
square of the distance? Whether we just learnt 
Kepler’s laws of planetary motions because it was 
a question likely to be asked in the examination, 
or because we enjoyed to hear how the great astro- 
nomer had by patient labour succeeded in proving 
the elliptic motion ? Britons as we were, and proud 
of the year 1815, because it was the year in which 
our great Wellington brought peace to Europe, did 
We not enter into his conception of the renown due 
to that year because in it some great scientific 
achievement had been performed. It had reference 
probably to the mathematical statement of some 
law, which was made by Cauchy and Poisson in 
that year, the latter excelling in applying the 
methods of mathematical analysis to physical 
problems, but the exact reference the writer has 
unfortunately forgotten. 

‘The last occasion on which the writer was in the 
company of Lord Kelvin was when he was chairman 
of « Unionist meeting in North Kensington ; when 
he came forward as patriot, and not as scientist, 
this great Ulsterman, and pleaded in that winning 
manner of his for the Union of the United King- 
dom. The vote of thanks on that occasion was 
proposed by one pupil, the well-known discoverer of 
argon, Sir William Ramsay, and seconded by 


‘ 


another —_ And did not the audience cheer 
their noble visitor to the echo, and did not. they 
sing that he was a jolly good fellow, and did he 
not almost break down as he thanked them ? 

And now we have confided him to the care of 
the authorities of our noble Abbey, to be there 
beside Sir Isaac Newton, and centuries hence, if 
the world endures so long, his memory will be as 
fresh as is that of Newton to-day, because of 
a glorious evidence he has left of work well done. 

qe. 








NOTES. 
THe Japanese Exuisition or 1912. 

WE have been informed by the Exhibition Com- 
mittee that the Grand Exhibition of Japan will be 
opened in Tokio on April 1, 1912, and will be 
closed on October 31 of that year. It will be, by 
far, the largest exhibition ever held in Japan ; and 
it will be held on a site covering about 292 acres. 
It will be international in its character, and all 
foreign Governments and peoples will be invited 
to participate in it. For foreign exhibits belonging 
to the five different departments of education, 
science, machinery, electricity, and manufactured 
goods, space will be allotted in the exhibition 
buildings erected by the administration office of 
the Grand Exhibition of Japan. For exhibits 
other than those above designated any nation 
may erect a separate building at its own expense, 
which it may also use, if it pleases, for the articles 
belonging to the five departments mentioned. No 
charge will be made for s allotted for such 
buildings. All articles which shall be imported 
from foreign countries for the sole purpose of exhi- 
bition, and not used for commercial purposes in 
the country, and all materials for the buildings of 
foreign Governments, or special exhibition build- 
ings and decorations thereof, will be admitted free 
of duty. It is proposed to make a special arrange- 
ment concerning articles which shall be imported 
from foreign countries for sale at bazaars, or things 
intended for amusement and shows, which are 
liable to Customs duty, and a Bill to that effect 
will be introduced in the next session of the Diet. 
It is also intended to afford special protection to all 
inventions, designs, models of utility, and trade 
marks of foreign exhibits, and a Bill to that effect 
oe also be introduced in the next session of the 

iet. 


A New Hiexu-Vacuum Gavuce. 


Dr. G. Berndt has worked out a new type of 
gauge for high vacua in the Physical Institute of 
the University of Halle. The gauge is intended 
for quick observations in the technical laboratory 
rather than for exact scientific research, and would, 
for instance, be convenient for the incandescence- 
lamp manufacturer, who wants a more handy instru- 
ment than the McLeod gauge. The principle of 
the new instrument is that the temperature of a 
wire to which a constant amount of heat is being 
supplied will rise when the gas pressure in the 
vessel in which the wire is mounted is reduced. As 
the vacuum becomes more perfect, the losses of heat 
by conduction are diminished, so that the tempera- 
ture of the wire will go up. The constant heat 
supply is most easily maintained by means of a 
constant electric current, and the instrument 
resembles a hot-wire galvanometer. In his experi- 
mental apparatus, Berndt stretches a wire of 
silver, 0.27 millimetre in diameter and 16 centi- 
metres in Jength, horizontally in a glass tube between 
platinum terminals. The wire is loaded in the 
middle by means of a little disc of copper or alumi- 
nium, which is suspended from the wire and hangs 
between the poles of a horse-shoe magnet ; efficient 
damping is thus secured. As the vacuum improves, 
the wire sags more and more, and this sag is watched 
with the aid of a microscope and a micrometer. At 
atmospheric pressure the sag amounted, e¢.g., to 
2.5 scale divisions, each equal to 0.05 millimetre. 
When a Geissler tube connected with the gauge 

n to show stratification, the sag was 6 divisions; 
cathode glow was noticed at 24 divisions ; near the 
anode, the green glow set in when the sag amounted 
to 32 divisions, and at 47 divisions the whole tube 
shone in a strong green light. Thus the glow phe- 
nomena extended over a considerable range of the 
gauge. The current applied in this experiment had 
an intensity of 0.3 ampere; at the end of the ex- 
periment the current intensity ee to produce 
the recorded sag in the vacuum tube was only one- 





fifth of the intensity that would yield the same sag 
when the wire was stretched in air. The sensitive- 


ness of the apparatus had thus increased 25-fold. 
The wire dimensions and material were probably 
not the most suitable for the gauge ; the instrument 
had been constructed for measuring high-frequency 
currents. Thinner wires of other materials may 
answer better. The experiments are, however, 
sufficiently satisfactory to induce Dr. Berndt to 
patent his novelty. The scale can be made movable, 
and a wire contact be fused into the tube: the 
sagging wire would then give a warning when a 
certain vacuum has been attained. 


Sreet anp Invark Tapes For Primary Bask 
Lines. 


The importance of accuracy in the measurement 
of primary base lines is so well known to geode- 
sists that the very greatest care is taken when 
these lines are laid down, and up to the end of last 
century some form of bar instrument was consi- 
dered necessary for the purpose. The last few 
years have, however, seen changes with regard to 
this. The use of the bar apparatus is very expen- 
sive, and many efforts have been made to devise 
some more economical form of instrument. Pre- 
vious to 1890 long steel tapes and wires had been 
in use for measuring purposes, and very useful 
they proved to be ; but it was not until about 1890 
that improvements in their construction rendered 
them sufficiently accurate to be trusted for primary 
measurements. Long steel tapes were used by 
Mr. A. L. Baldwin in 1900 as a means of measur- 
ing nine base lines along the 98th meridian, 
though such tapes had previously been tested and 
experimented with for a similar pur by Pro- 
fessor Woodward of the United States Coast and 
Geodetic Survey, about 1892. The results of Mr. 
Baldwin’s work showed that measurements taken 
under similar conditions with the duplex-bar ap- 
paratus (which is considered one of the best bar 
apparatus known) and steel tapes showed that 

ere was practically the same degree of accuracy 
with both. The measurements in both cases, how- 
ever, had to be taken at night. It was also shown 
that nothing was gained by using steel tapes more 
than 50 metres long, and that thie length was much 
more convenient to use than 100 metres. The 
great drawback of having to work at night, how- 
ever, has led to the use of the alloy invar in mea- 
suring-tapes in place of steel, its coefficient of 
expansion being very low. Such tapes have during 
the last two years been carefully tested on the 
United States Coast and Geodetic Survey. The 
ta used were about 171 ft. long, 0.25 in. wide, 
and 0.02 in. thick, being slightly longer and heavier 
than the steel tapes previously employed. They 
were, when used, stretched with a tension of 33 lb. 
The principal advantages of invar tapes over 
steel tapes appear to be that the measurements 
made with them may be obtained in daylight, thus 
greatly increasing the speed and accuracy of the 
work, and so reducing its cost. On account of the 
very small coefficient of expansion of the invar 
tapes (about one twenty-eighth that of steel tapes) 
the effect of errors in the determination of the tem- 
peratures of the tapes is much less for invar 
tapes than for steel tapes, even though the former 
are used during the day and the latter at night. 
Altogether, experience seems to show clearly that 
the invar tape is the most economical and accurate 
apparatus to use for the measurement of primary 

es. 
Tue Port or Rancoon. 

A few weeks ago the Earl of Minto aay 
opened the new port works at Rangoon, whic 
have been in hand since the year 1902. The 
recent additions are of an important character, 
and will tend greatly to increase the shipping 
facilities offered at this centre. In Pan -¢ in- 
stance, the port only possessed 2015 lineal feet 
of quayage fer sea-borne trade, and about 196,000 
square feet of shed accommodation. Now there 
are provided no less than 3415 lineal feet of 

uayage, and 300,000 square feet of shed accommo- 
dation for this trade. The registered tonnage of 
sea-going steamers making use of the port in 1906-7 
amounted to the total of 2,690,588, which is a con- 
siderable increase on former years, showing that 
the facilities which have gradually been added in 
recent years have been fully justified. The scheme 
asa whole will not be completed for some time, and 
even then, of course, as is the case in all ports 
able to boast of increasing trade, it will be quite 

robable that further works will be’ undertaken. 





e important work still to be undertaken in- 
cludes the construction of large training works, 
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of which the principal paft consists of a wall about 
12,000 ft. in len on the western shore of the 
river, opposite the town, and the removal of the 
Hastings Shoal at the entrance to the harbour. It 
is hoped by these means to keep the river within 
its old bed, and it is anticipated that when these 
works are completed the capacity of the port will 
be doubled. The dépét for vessels engaged in 
inland trade has now been separated from the other 
accommodation, and the work entailed in this pro- 
ceeding has included the revetment and reclama- 
tion a large portion of the foreshore. Three 
ntoon landing-stages are now — for the 
rrawaddy Flotilla Company, each being 204 ft. long 
and 42 ft. broad, suppo on fourteen pontoons. 
Each stage is connected to the shore by two steel bow- 
string girder gangways, 108 ft. long by 13 ft. broad. 
Transit sheds, having an aggregate floor-space of 
40,000 superficial feet, have been erected for this 
traffic. The new works for dealing with the import 
trade include the building of a retaining-wall 2720 ft. 
long, and the reclamation of 15,000 square yards of 
foreshore. The wall is 10 ft. 6 in. thick at the base, 
and is of brick and concrete, with pile foundation 
driven 40 ft. below low water. Two new screw-pile 
wharves have also been constructed, and existing 
wharves rebuilt. The present available wharf 
space is divided into two sections, 1300 ft. and 
1800 ft. long respectively. The new wharves are 
supported on 7-in. piles, with screws 4 ft. 6 in. in 
diameter ; while their superstructure is of steel- 
work and the decks of ferro concrete. Behind the 
import wharves, transit-sheds, having an aggregate 
floor-space of 308,800 superficial feet, have been 
erected. The machinery of the central power-station 
consists at present of two compound surface-con- 
densing pumping-e 1gines, capable of pumping 200 
gallons of water per minute at an accumulator pres- 
sure of 700 lb. per square inch. The accumulator 
has a plunger 18 in. in diameter, and a stroke of 
23 ft. 6 in. The boiler plant consists of two 
Cornish boilers, 20 ft. long and 5 ft. 6 in. in dia- 
meter. On the wharves 32 movable hydraulic 
35-cwt. cranes are provided, having each a 70-ft. 
lift and a radius of jib of 42 ft.; while the instal- 
lation of four 10-ton cranes and a floating crane of 
40 tons capacity is also in contemplation. When 
the dredging work has been completed there will 
be a depth of water of 27 ft. below low-water 
spring tides along the main wharves. These works 
have been carried out to the designs and under 
the superintendence of Mr. G, C. Buchanan, 
M. Inst. C.E , chief engineer to the Port Com- 
missioners, with Mr. J. Ll. Holmes, M. Inst. C.E., 
as resident engineer. The greater part of the 
steel structural work was in the hands of Messrs. 
Heenan and Froude, Manchester. Messrs. Arm- 
strong, Whitworth, and Co. supplied the hydraulic 
machinery ; Messrs. Burn and Co., of Calcutta, 
carried out the contract for the inland-vessel dépét 
and the shore revetment; while Messrs. Robinson 
and Mundy, of Rangoon, and Messrs. Howarth 
Erskine Company, Limited, Singapore, obtained 
contracts fur masonry, road construction, &c. 





YEAR-BOOKS AND ANNUALS. 

Hazell’s Annual for 1908. London: Messrs. Hazell, 
Watson, and Viney, Limited, 52, Long Acre, W.C. 
[Price 3s. 6d. net.) - This handy volume again makes its 
appearance under the editorship of Mr. W. Palmer, and 
is brought up to date to December2, 1907. It isa volume 
designed especially for business-folk, and embodies 
such a collection of facts and information as would be 
in general request. In addition to chronicling the 
events of the past year this volume gives accounts of 
the political, financial, and commercial conditions of 
the various component of the British Empire, 
while articles are also included on foreign countries. 
Particulars of the world’s trade, shipping, railways, 
wheat supplies, &c., are also given, making the book a 
reference volume, which is sure to meet in the future 
with a welcome similar to that accorded to it in the 
past. On home topics, the subjects dealt with include 
expositions and summaries of the Acts and pro s of 
Parliament, the forthcoming Anglo-French Exhibition, 
the yer Games, &c., and not least, colour photo- 
graphy, 





Annuaire pour Van 1908 publié par le Bureau des 
Longitudes. Avec des Notices Scientifiques. Paris: 
Gauthier-Villars. - [Price 1.50 francs.])—The 112th 
issue of this well-known Annuaire, which has just 
been published, well maintains the reputation estab- 
lished by its predecessors. In many respects this 
small volume is unique. Devoted chiefly to informa- 
tion of an astronomical character, it also includes 





numerous valuable tables affording data relating to 
physical science generally. Since 1904 it has 

the practice to publish these tables in alternate years, 
the space during other alternate years being devoted 
to data of a geographical and statistical character. 
Similarly, in the astronomical section of the book the 
tables giving the complete elements of the minor planets 
(which appear in the present issue) are made to alter- 
nate with tables of stellar parallaxes, double stars, 
proper motions, &c. A noticeable feature in the present 
issue is the space devoted to variable stars, no less than 
118 pages being occupied by a valuable series of tables 
relating to these interesting bodies—a striking proof 
of the growth of this branch of astronomy. The 
special memoirs which form an interesting feature of 
each issue of the Annuaire are this year two in number 
—viz., one entitled ‘‘ Les distances des Astres et par- 
ticuliérement des Etoiles fixes,” by M. G. Bigourdan, 
and one on ‘‘ L’Ecole d’Astronomie pratique de l’Ob- 
servatoire de Montsouris,” by M. E. Guyou. Both 
are most interesting, and that of M. Bigourdan may 
be particularly commended as giving a really admir- 
able summary of the methods of determining stellar 
distances. iM. H. Deslandres also contributes an 
excellent condensed account of the proceedings of the 
International Union for Co-Operation in Solar Re- 
search at the Congresses held at St. Louis, Oxford, 
and Meudon in the years 1904, 1905, and 1907 re- 
spectively. 





Calvert's Mechanics’ Almanack and Workshop Com- 
panion. Tondon: John Heywood, Limited, 20 to 
26, Lamb’s Conduit-street, W.C. [Price 4d.]—-This 
well-known almanack now makes its thirty-fifth 
annual appearance. So old a friend scarcely needs 
commendation. It is, of course, intended wired 
for those directly engaged in engineering, building, 
and constructive trades, and contains a variety of 
information on shop and kindred matters. In addition 
to such things there are summaries of several of the 
most prominent of the recent developments in engi- 
neering, and among the little paragraphs is to be 
found quite a number of good things. Tables and 
formule are given on subjects likely to be useful in the 
shops, &c., tables of wages, postal information, &c. 





The “Daily Mail” Year-Book, 1908. London: The 
Amalgamated Press, Limited, Carmelite street, E.C. 
[Price 6d. net.]|—The Daily Mail Year-Book claims 
to be a hand-book to all the questions of the day. Such 
a claim is, perhaps, rather a wide one to make; and 
ser ay gee por will probably find this annual a ver 
useful book of reference, it is impossible that so small 
a volume shall contain matter which can often only be 
given in condensed form in large encyclopedias. The 
question, too, arises, what constitutes a ‘‘ Question of 
the day,” and where is the limit? Nevertheless, this 
book is quite a mine of information on all sorts of topics. 
The range embraced is too wide fur one to give any 
just conception of it, but in matters more directl 
connected with engineering there are articles on rail- 
ways, shipping, tramways, London County Council 
schemes and finance, aerial navigation, and wireless 
telegraphy. The volume is divided into eleven sec- 
tions, among which are to be found subjects classified 
under, for instance, ‘‘Travel and Traffic,” ‘‘ Foreign 
Affairs,” ‘‘Commerce,” ‘‘ The Empire,” ‘‘ Naval and 
Military,” &c. <A full index lends to the volume addi- 
tional convenience, though the marking in some pro- 
minent way of the index pages would make it still 
more handy for quick reference. 





“The Indian and Eastern Engineer” Year-Book, 
1908. Indian and Eastern Engineer Offices, Calcutta, 
and 50, Fenchurch-street, E.C.—The new edition of 
this year-book is just to hand, and, as usual, contains, 
in addition to the large diary section, interleaved with 
blotting-paper, over a hundred pages of tables and 

eneral information likely to be of service to people 
Rootes business in the East. The contents, for instance, 
include Customs tariffs for Ceylon, Korea, India, Japan, 
Siam, Straits Settlements, &c. Postal and telegraphic 
information is also given for countries in the Hast. 
Railway information, particulars of steamship lines, 
Governments, holidays, lists of hotels, &c., in India and 
other parts of the East are also included. 


Post Office London Directory, 1908, with County 
Suburbs. London: Kelly’s Directories, Limited, 182- 
184, High Holborn, W.C. [Price 32s. 6d.]—There is 
little fresh to be said of this large directory, which 
now makes its 109th annual appearance. It consists 
of two divisions, the first of some 3500 pages and the 
second of about 1200 pages, exclusive of advertisement 
matter. The former section is devoted to the London 
district, subdivided in sections entitled official, streets, 
commercial, trades, law, court, &c. The county 
directory to which the second part is devoted is 
similarly subdivided into streets, commercial, trades, 
&c. The exact line of demarcation between the 
London district and the county directory is not quite 
clear, but this is a matter of no very great importance. 





And yet a thickly-populated district comprising the 
westerly portion of Kilburn does not seem to be in- 
cluded, although the directory covers streets far 
beyond it slightly to the north and west, and in 
other directions stretches out into districts many 
miles further from Charing Cross. The volume has 
been corrected and brought thoroughly up to date, 
to about the middle of December, and it will doubtless 
prove to be as useful and reliable as its predecessors, 


The ‘* Mechanical World” Electrical Pccket-Book. 
1908. Manchester: Emmott and Co., Limited, 65, 
King-street. [Price 6d. net.]|—This pocket-book has 
been brought out as a companion to the well-known 
Mechanical World pocket-book, and is similar to it in 
size and form. We should have been glad to have 
commended it to engineers as thoroughly as it is pos- 
sible to commend the really excellent little work to 
which it forms a companion. We feel, however, that 
the same standard of usefulness has not been attained, 
although one gets, by its purchase, an amount of 
information on electrical matters greater Mayan d 
than can be obtained by a sixpence expended in any 
other way. It is well indexed and contains many 
useful tables. 








The London University Guide and University Corre- 
spondence College Calendar. London: University 
Correspondence College. This guide to the London 
University contains regulations, &c., for the examina- 
tions to be held in 1908 and 1909. The calendar given 
is for 1907-8, and runs up to the close of this new 
year. Of more especial interest to our readers will be 
that portion of the book devoted to degrees in en- 
gineering, and in this section particulars are given of 
the various steps that must be taken in order that a 
candidate may sit for the examinations. The subjects, 
compulsory and optional, are given, while in other 
sections lists of suitable text-books for the various 
examinations are given, and particulars of courses at 
the University Correspondence Classes suited to various 
examinations are also set forth. This book should 
continue to prove of use to the many would-be candi- 
dates who often find difficulty in acquiring all infor- 
mation about the examinations necessary to qualify 
for degrees in science and engineering. 





The Year Book of the Scientific and Learned Societies 
of Great Britain and Ireland. London: Charles 
Griffin and Co., Limited, Exeter-street, Strand. 
[Price 7s. 6d.]—This year-book, as is now well known, 
endeavours to record briefly the work of the various 
scientific and learned societies of Great Britain for 
the past year. The session dealt with in this volume 
is that for 1906-7. The book is compiled from official 
sources, and in all cases, where it has been possible 
to do so, the subjects of papers read before the 
societies are given. The volume is divided into fifteen 
sections, whereby the eocieties are classified accord- 
ing to that branch of science and arts, &c., to which 
they are devoted. A list of the officers, &c., is given 
in most cases. A good index at the end makes it an 
easy matter to find any particular institution, while 
the classifying makes it possible to obtain quickly the 
names of all important institutions devotcd to any 
particular subject or branch of science. 





Tue LATE Mr. WittiamM Brown.—The death of Mr. 
William Brown brings to a close a career of some interest 
connected with developmentsof engineering, many of which 
have already given place to later and improved methods. 
Mr. William Brown was eighty-five at the time of his 
death. He was an employé of the firm of Messrs. Boulton 
and Watt, Soho, Birmingham, and was a personal friend 
and cu-worker with William Murdoch, the pioneer of gas- 
lighting, and of James Watt, son of the great inventor. 
He was for some time engaged on behalf of the firm on 
the Clyde in fitting marine engines to shi Soon after 
the Crimean War he was entrusted with the work of 
erecting in Moscow the engines for the water-works of 
that city, and subsequently he performed a similar duty 
in Dresden. 





Tue Explanation OF “‘ OVERVOLTAGE” IN ELECTRO- 
LYsIs.—The energetic action, reduction, and oxidation 
which respectively occur at the cathode and anode, has 
sometimes been explained by assuming that the hydrogen 
and oxygen at these electrodes were set free under great 
pressure. This phenomenon occurs with such metals as 
exhibit an abnormally high potential difference, or the so- 
called ‘‘overvoltage.” IF. Kaufler, in Zeitschrift Elektro- 
chimie, 1907, records the results of a series of careful 
experiments, and deduces therefrom that the effect must 
be attributed to a local heating of the electrode. An 
electrode which shows ‘ overvoltage” can be proved also 
to be the seat of a heating effect. Platinum electrodes, 
which, as a rule, are free from marked ‘‘overvoltage, 
confirm this explanation ; for if they are heated by ® 
suitable device, they can be employed for such reductions 
and oxidations as otherwise only occur with metals exhi- 
biting ‘‘overvoltage.” Since with increasing tempera: 
ture of the electrode, the potential difference at the 
electrode falls, the ¢ffect appears to Herr Kaufler to be « 
purely thermal one. 
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INDUSTRIAL NOTES. 


Tue year 1907 has passed away, and its records are 
now matters of history. The dawn of 1908 is not 
propitious, in so far as the industrial world is con- 
cerned, for there is a lack of employment in many 
industries, and the great groups of the iron and steel 
and other metal trades, and the great users of such 
material—i.e., the engineering, iron ship-building, and 
other large branches of trade, show little indica- 
tions of revived activity at an earlydate. But chan 
come thick and fast in these days, and it is possible 
that the dreaded low-level may have been reached. The 
year that has just passed was one of considerable unrest 
in the industrial world at home and abroad ; but in this 
country it did not lead to such direful consequences as 
had been feared. The great strike threatened by the 
railway employés was averted by a settlement from 
which the demand for the recognition of the officials 
of the men’s unions (about which so much fuss was 
made) is absent. The work of carrying out the 
scheme rests with the railway companies; but this 
is a matter of labour and detail, and no one can 
properly judge of the result until the whole is in 
working order. This will take time. Meanwhile it 
only remains for the contending parties honourably 
to fulfil the contract agreed to and implied. A great 
industrial war has been averted, and the foundations 
laid for permanent peace, on the basis of mutual 
negotiation, with an ultimate appeal if the parties 
are not able to e. 

Mr. Lloyd George was successful in the cotton 
dispute as regards the Operative Spinners’ demand 
for an advance on fine counts of 60’s and upwards, 
the threatened strike and lock-out being averted. 
The settlement was such that the employers and 
operatives endorsed what had been done by their 
representatives at the conference with the President 
of the Board of Trade. But a dispute followed with 
another section of the operatives, and a strike ensued, 
with the result that the employers refused to nego- 
tiate with the officials of the union to which the dis. 
affected operatives belonged until work at the two 
mills affected was resumed. Here, again, the Brook- 
lands Agreement was appealed to: the employers 
alleged that the operatives had violated it; this the 
officials of the union denied. The employers did not 
hasten to issue an ultimatum ; they gave time for the 
operatives to reconsider their position, and to resume 
work ; but up to the very eve of the Christmas holi- 
days they had not done so, and therefore the general 
committee of the Master Spinners’ Federation met and 
agreed to appeal to the members of the federation with 
reference to the closing of all mills after one week’s 
notice, to be given on the week-end making-up day, 
January 18. 1908. This gives ample time for ful 
solution, Here is a case in which the General Fede- 
ration of Trade Unions might intervene. If a lock- 
out occurs, that body will be largely involved finan- 
cially. The operatives’ leaders can, with dignity 
and honour, end the strike as a preliminary to negotia- 
tions ; there would then be no great difficulty in an 
honourable settlement of the dispute. 

The most turbulent labour dispute in the United 
Kingdom in 1907 was at Belfast, which, in the end, 
was settled peacefully enough. There were, it is to 
be feared, some elements at work, as an undercurrent, 
which had little to do with labour ; but the turbulence, 
in connection with that dispute, cannot be excused. 
Order, not violence, is the law of progress ; and those 
that appeal to violence will suffer in the end. 

In the United States of America considerable unrest 
was manifest in 1907, especially in the mining indus- 
tries. The great trial for conspiracy and assassination 
ended in the acquittal of the accused,-but there is still 
a trial pending in that case against another, or others, 
The labour unions in the States have been, and are, 
organising for a supreme effort to extend and maintain 
power and influence in all matters pertaining to labour, 
and the Presidential election is likely to turn largely 
upon labour, its rights and its duties. In this con- 
nection two factors will dominate—the power of the 
great trusts and combines, and the legal instrument 
of injunctions. In the States outside the Federal 
Union there were strikes of some magnitude, mostly 
in the transport services. These, indeed, take the 
lead in labour disputes in most countries at present. 
As a rule these strikes were devoid of serious tur- 
bulence, 

Oa the Continent of Europe there was less trouble 
than in former years, except in Belgium and Ho!land, 
at the ports of which some serious labour conflicts 
took place, and dockers and others were flocked into 
those ports from Britain, the result being frequent 
and serious disturbances. In Spain and Italy there 
were strikes and disturbances in connection with 
egricultural labour and in the transport trades gener- 
ally j in some instances other workpeople were in- 
volved. It is difficult to separate industrial from 
political motives in those countries. 

Tn Australia the labour legislation of late years has 
been sorely tried, with what results remain to be seen. 
4 he retirement of the old Labour leader, Mr. Wateon, 





once Premier,:may have the effect of changing the 
situation in some respects. 





The total number of disputes recorded in the past 
year, at the date of the December report in the Labour 
Gazette, was 508; the total number of workpeople 
affected was 137,142; the aggregate time lost was 
equal to 1,978,100 working days. There were more dis- 

utes, but fewer workers involved, and much less time 
ost than in the same period of 1906, when the figures 
were 412 disputes, 203,533 persons involved, and a 
total of 2,775,400 working days lost. The major por- 
tion of the disputes in 1907, as in 1906, were in the 
metal, engineering, and shipbuilding groups of trades, 
in mining and quarrying, and in the textile trades. 
In the transport group they exceeded 1906 in number 
and in the total persons affected. Considering the 
state of the building trades, the disputes were few, and 
the number of workpeople affected very small—only 
1001. The net results of al! the disputes in the year 
were singularly favourable to the workers, in spite of 
‘a falling market.” The changes in wi affected 
1,219,877 persons ; of whom 1,219,044 obtained an in- 
crease aggregating 190,404/. per week, and 833 suffered 
reductions to the extent of 122/. per week. Tie net in- 
crease was therefore 190,282/. per week, as compared 
with a net increase of 46,726/. per week in the same 
period of 1906. Inthe whole of the thirteen groups of 
industries as arranged by the Labour Department of 
the Board of Trade there were advances in the rates of 
wages during last year, 1907, and only in two groups 
were there decreases in 1906—namely, in the building 
trades, 162/.; and in quarrying, 28/. each per week. 
Such economic results are abnormal, as compared with 
past years. In reality they were due to conciliatory 
methods, now so frequently resorted to. Most of the 
changes were effected by conciliation boards, sliding 
scales, or mutual negotiation between the parties 
affected. Changes in the hours of labour were compara- 
tively few: only a total of 30,919 had their working 
hours reduced, and these to the extent of 67,258 hours 
per week. If the year 1907 was not so favourable as 
some former years, the workpeople suffered less. But 
it must be remembered that coal-mining and the cotton 
trades were very prosperous. In the latter—the spin- 
ning branch—eighty large companies distributed divi- 
dends averaging 23/. 43. 7d. per cent., only nine of 
which paid less than 10 per cent. But those eighty 
companies do not disclose the total profits made in the 
year. 





The report of the National Union of Boot and Shoe 
Makers states that trade had been fair up to the date 
of writing (December 19), and it bid fair so to continue, 
so that the prospects of Christmas-tide were better 
than had been expected. The members were congratu- 
lated on this. Disputes eventuating in stoppages had 
been few, and of no great moment; but at Paulton, 
near Bristol, all unionists are locked out ; only non- 
unionists need apply for work. Another dispute had 
arisen in Glasgow ; some workers had been dismiseed 
and others received instructions to hand in their 
notices; in this case an official of the union was 
deputed to inquire into the cause. Then there is a 
paragraph of importance enough to quote. Speaking 
of the infrequency of strikes and lock-outs, the report 
says:—‘‘The present system of dealing with them 
(disputes) by local officials, committees of inquiry, and 
boards of conciliation and arbitration has, toa great 
extent, done away with the heat and friction that 
used to exist and often ended in a rupture that was 
no good to either side.” An appeal is made to mini- 
mise overtime, if it cannot be abolished, so as to 
absorb as far as possible the unemployed. This and 
old-age pensions are mentioned as matters to be dealt 
with by legislation in next session. The latter can 
only be dealt with by legislation, but the former is a 
matter for mutual negotiation in the industries 
affected. The union has made great progress in num- 
bers during the year, the increase being 6460, the 
aggregate now being 30,385. It is stated that, asa 
result of mutual negotiations, a minimum wage had been 
agreed upon in three large manufacturing centres. In 
other cases the two matters of overtime and the mini- 
mum wage were referred to arbitration and settled by 
anaward. In this trade the good effects of Conciliation 
Boards, with a reference to arbitration in case of non- 
eement, have been manifcst, for it is a trade in 


a 
which there are a multiplicity of details. 





Some curious and even appalling reports come from | tha 


Canada, as to the recent influx of immigrants. It 
appears that a large proportion of the newcomers re- 
main in =" ne which are mg overcrowded with 
unemployed. ey to have a repugnance 
to iin and PH wa Ba ot and even this is now, 
and for some time will be, by reason of climatic 
conditions, difficult to obtain. The class of emi- 

ts sent out is severely criticised and condemned 
y the labour unions in Canada, but the heads of the 
Salvation Army deny that the Sosa aa 
to those sent out under their auspices. The ting 
agencies seem to care little about the question o 








fitness so Jong as the persons landed are passed by 
the authorities, as then they get their commission. 
But the sadness of it all is that the newcomers 
suffer, and the labour market is overcrowded by men 
for whom there is no chance of work. The territery 
is vast and rich in resources, and an increase of popu- 
lation is most desirable ; but the persons required for 
development either do not go, or they refuse to accept 
the necessary conditions. 


It is not often that Yuletide is selected for labour 

ar pe, but two very important conferences were 
eld in Christmas week—one at Edinburgh, the other 

at Glasgow. That at Edinburgh was with respect to 
the ratification of the agreement between the Ship- 
building Employers’ Federation and the Boilermakers 
and Iron-Shipbuilders’ Society, as formulated by the 
representatives of those bodies some time ago, when a 

eat lock-out was feared in all the chief ports of the 
Bnited Kingdom. This was happily averted. The 
conference at the end of last week lasted several hours; 
it was private, but at the close of the conference it 
was stated that no agreement had been arrived at. 
The employers insis upon the reduction of 5 per 
cent. in wages when the notices expire on the 8th 
of this month. The next move must be by the men, 
or by the officials of the union ; what that will be is 
not known at date of writing. A strike at present, 
in view of the condition of the shipbuilding trade, 
especially on the North-East Coast and on the Clyde, 
would be disastrous to all concerned. It would prob- 
ably wreck the five years’ ment recently con- 
cluded between the parties, and possibly lead to ruin- 
ous sectional striker. 

The Scottish Miners’ Conference at Glasgow was as 
representative of miners in Scotland as the conference 
at Edinburgh was of shipbuilders in the United King- 
dom. The President of the Miners’ Conference stated 
that wages had increased by le. 9d. per day, in some 
instances by 2s., and he declared that low wages 
should never again be resorted to. The average wage 
now is 37s. 6d. per week, and it was determined 
that that should be the minimum ; in 1908 they would 
fight to a finish for 22. per week, which was declared 
to be only a living wage. It was stated that miners’ 
housing accommodation was a disgrace to civilisation. 
In Westphalia miners had a four-roomed house, in 
Scotland they often had only dens of one apartment 
in which to live, sleep, and wash—where children were 
born and died; The miners, it was declared, would 
form part of the Labour Party, and be independent of 
all other parties. It was agreed to “ abolish non- 
unionism ”’ in Scotland ; to enforce recognition of trade- 
union officials ; to amend the Workmen’s Compensa- 
tion Act by ‘‘ the abolition of the serious and wilful 
misconduct clause ;” to enforce ‘‘ sanitation in mining 
villages ; and insist upon extended education and free 
feeding of needy children in all elementary schools.” 
The high price of coal, it was declared, was not the 
result of higher miners’ wages, as wages followed 
prices, and did not initiate advances in any case. 
the aggregate the conclusions of the conference embody 
a large order, and it will require great force and some 
expenditure to carry out its mandate. 





In last week’s Notes it was announced that the 
strike of hatters had terminated somewhat suddenly 
and unexpectedly, but the terms were not disclosed 
until subsequently. They are creditable to both 
= and resulted in an agreement for five years. 

he agreement provides that the terms and pod — 
in force on July 30 last shall remain in force for five 
years from that date. Employers are to find work for 
all the old hands; apprentices are to be fairly dis- 
tributed over all departments, so that no one shall be 
overstocked with learners ; and the employers agree 
to avoid discharges as far as possible during slackness 
of trade. Other matters in dispute were compromised. 
This is another triumph for conciliation. It was a 
mutual*conference between the two parties involved 
in the dispute. 





The London cabmen, at a great meeting on Peckham 
Rye, declared themselves in favour of 6d, fares per 
mile for the first hiring, and did not object to the 
taximeter. It is now admitted that lower fares will 
not only benefit the public, but increase the earnings 
of the cabmen. The proposed allowance of 30 per cent. 
for receipts up to 16s. per day, and 40 per cent. above 
t sum, was said to be hardly fair to the cabmen, 
and it was decided that there should be 4d. in the 
1s., or about 33 per cent. up to 16s., and 40 per cent. 
above that amount. Perhaps London will now be 
better served in the matter of personal conveyance 
than hitherto—but the motor deserves all the credit. 


One of the first fruits of the railway settlement is 
to be seen in the action of the Midland Railway 
Coneeng's order relating to Sunday duty. In a 
certain limited sense a six-day week is established ; 
the grades required to work seven days a week are to 
receive extra pay for Sunday duty. No less than 
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eight grades are included ‘if the order issuéd. This 
step is all the more sig t as the Mi was / DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


said to be among the first of the companies to prepare 
for what threatened to be an inevitable strike. 


The Trades Union Congress Parliamentary Commit- 
tee have issued a circular condemnatory of overtime, 
and there is a considerable feeling against it generally 
in most trades. At Hartlepool last week a great 
pr) angen firm was fined 2/, and costs in each 
of five cases brought before the court by the factory 
inspector. One of the lads concerned, age 16 years, 
fell down the hold of the vessel while at work, and 
was killed. The coroner at the inquest said that 
accidents frequently occurred as the result of over- 
time. The workers were too tired to be capable of 
taking care. 





The most preposterous proposal ever placed before a 
Labour =a was submitted to the Miners’ Con- 
ferenve at Glasgow ; but it was happily defeated. In 
effect it was that employers should be compelled by 
law to deduct from the men’s wages the subscriptions 
and levies im by the union, thus compelling the 
employers to be trade-union collectors, and to pay the 
amount in bulk to the union officials. Even the presi- 
dent said that he should have favoured it, but that he 
feared it would tell against the enthusiasm of the men 
for trade unionism. The secretary of the Scottish 
Miners’ Federation boldly declared that such a system 
would be flagrant conscription—compulsion to join the 
union, and to pay all demands. The votes were: For 
the resolution, 43; against, 58—majority, 15. For 
eighty years the working-class leaders have declared 
against truck and deductions from wages ; now some 
leaders want to introduce a system of deductions, such 
as were not dreamed of in by-gone years. 





The worst conflict with strikers ever recorded oc- 
curred almost on the-eve- of Christmas at Iquique, 
Chili, in connection with the nitrate trade. It is 
reported that machine-guns were used, and that two 
hundred of those on strike were killed by the troops. 
To what extent the strikers gave cause for such 
slaughter has not yet been reported, but the event 
calls for inquiry. 





Some 3000 coal-miners in Nottinghamshire coal- 
fields decided to strike on Wednesday last, the date of 
the expiry of their notices, for the purpose of enforcin 
a price-list. It is said that the mineowners affec 
are the only ones in the county who refuse to agree to 
. price-list. The stoppage will be a great loss to the 

rms. 





THE PRICES OF METALS. 

In the diagrams given on the present page each 
vertical line represents two market days, and each 
horizontal line represents 2s. in the case of tin-plates, 
hematite, Scotch, and Cleveland iron, and 2/. in all 
other cases. The price of quicksilver is per bottle, 
the contents of which vary in weight from 70 lb. to 
80 lb. The metal prices are per ton. Heavy steel 
rails are to Middlesbrough quotations. Tin-plates 
are per box of I.C, cokes, 





PeRsonaL.—NSir William H. White, K.C.B., has re- 
signed his position as director and consulting naval archi- 
tect of Messrs. Swan, Hunter, and Wigham Richar 
on the termination of the five years for which he 
to act with that firm.—We are advised by Messrs. J. Hop- 
kinson and Co., Limited, Huddersfield, makers of boiler 
mountings and valves, that they have opened a show-room 
and dépét at 14, Rue Faidherbe, Lille, which is in charge 
of Mr. urice Gou 


INTERNATIONAL Roap ConGrEss.—It is proposed to 
hold an International Road Congress in Paris in 1908, 
with the object of helping to solve the increasingly serious 
problems connected with the construction and main- 
tenance of highways now subjected to such heavy wear 
due to mechanical traction. Such a movement should be 
welcome, as py roads in most countries are 
admittedly unfitted for the heavy traffic now making use 
of them, while the high cost of maintenance bag od mag 
methods is becoming, year by year, a greater en for 
ratepayers. The question of hygiene of streets, &c., is also 
one of no small importance, owing to the clouds of dust 
raised in streets and roads by mechanically - propelled 
vehicles. An organising committee bas been formed, and at 
the first meeting the French Minisser of Public Works pre- 
sided, thus providing for the work of the congress the 
official ition and ee Say a which its labours 
could y hope to be ati by practical results. It 
is proposed to invite official representatives of foreign 
countries to the congress, so that experiments in the im- 
provement of roads may be compared, in the hope that 
ae Seen week 8 Wore Se be of a strictly practical 
and useful character. In connection with the congress 
there will be an exhibition of poses ame” Pug in the con- 
struction and maintenance of roads for cleaning, &c. 
We understand that the movement owes its inception 
largely to Dr. Guglielminetti, of the French 
Contre la Pousiére, 76, Avenue Malakoff, Paris. 





(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


OcrosER, 1907. NovemBer, 1907. December, 1907. 
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impossible while automatic swivelling or rotation is 
ARMOUR-PLATE DRILLING-MACHINE. rae i Re re Be ogg BE, aye 


CONSTRUCTED BY THE GERMAN 


NILES TOOL WORKS, OBER.SCHOENEWEIDE. 
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We illustrate on the present page an electrically- 
driven armour-plate drilling-machine, built by the 
German Niles Tool Works, of Ober-Schoenewoide, 
near Berlin. The principal dimensions of this machine 
are as follow :— 


Spindle diameter ...._ ... 34 in, 

orizontal travel of spindle — 2 ft. 74 in. 
Maximum height of boring-spindle 

above floor-plate ...  ... —... 13 ft. 
Minimum height of boring-spindle F 

above floor-plate ... Feo .. 2 ft. 74 in. 
Number of different feeds ... yes 8 
Maximum feed of spindle per re- : 

volution ... a a ad os in, 
Minimum feed of spindle per re- 

volution ; - ‘a - 0.002 in. 
Maximum number of revolutions 

of spindle per minute ... __ ... 350 
Minimum number of revolutions 

of spindle per minute .. not 7 
Number of 5 oe ne ie 16 
Horizontal travel of pillar on bed 10 ft. 


Size of floor-plate supplied with 


the machine ... 10 ft, by 6 ft. 8 in. 
Power required ... 7.5 horse-power 
Weight * 23 to 24 tons 


The drilling-spindle is driven by a variable-speed 
electric motor, mounted at the rear of the pillar, 
through back to the horizontal shaft inside the 
standard, the latter shaft driving the vertical one by 
the reversing gear. The drive is thence transmitted 
to the drilling-spindle directly by means of bevel-gear, 
or indirectly through back gears. The drilling-spindle 
motion is reversible, and the machine can therefore be 
used for tapping ; reversing motion is effected by means 

















of an intermediate shaft in the pillar, actuated from 
the boring slide by a hand-wheel. The feed is trans- 
ferred to the toothed sleeve containing the drilling- 
spindle ; this sleeve takes up the pressure of the drill- 
ing-spindle through a ball-bearing. Change of feed is 
obtained by a wedge. The drilling-spindle slides in 
the hollow spindle carried in split and adjustable brass 
bushes. A cap in the front part of the hollow spindle 
acts for clamping thedrilling-spindle. The latter has 
only an axial travel inside the hollow spindle, and no 
rotary action ; it is therefore not subject to wear and 
tear 


The automatic travel of the pillar and slide is 
effected by means of spur-gearing from the main 
reversing mechanism, the gearing being located under- 
neath the pillar, whence the motion is transmitted 
for the drilling-slide travel on the vertical spindle- 
screw and the horizontal travel of the pillar by means 
of spur-gearing on the spindle screw in the By 
means of the large hand-wheel on the drilling-slide 
the travel of the pillar can_be effected by hand after 
throwing out of gear the reversing action of the ver- 
tical driving-shaft by means of a lever. The adjust- 
ment of the drilling-slide through an angle of 45 deg. 
above and below horizontal position is obtained b 
hand, by worm and gear mechanism on the slide itself. 

The pillar rotates automatically to the right or to 
the left by means of worm and worm gearing, through 
the action of the reversing mechanism. This motion 
can also be effected by hand. The rotation of the pillar 
and the setting of the pillar brake are effected b 
means of a shaft on the outside of the pillar; this 
shaft is connected with the worm-gear coupling in 
such a way that the setting of the pillar brake is 





curved disc stops the pillar swivel. The stopping of 
the horizontal travel of the standard on the bed is 
obtained by means of two brake-blocks which are 
worked from the shaft in the turning centre of the 
pillar through a double lever. The following combi- 
nations are obtained :—1l. Both brakes are on, and 
the mechanism is at a standstill. 2. The pillar brake 
on the bed alone is on, the rotation brake is off, 
and the pillar is free to swing round. 3. The band- 
brake alone is on, and the pillar is free to travel on 
the bed. 

All high-speed couplings have adjustable bearings, 
to do away with all shocks, and all high-speed journals 
are fitted with ring lubrication. Every motion is 
started or stopped from the operator’s stand. 





SHIPBUILDING AND ENGINEERING 
IN ° 

A DECREASE of 10 per cent. in the aggregate tonnage 
produced during 1907, a marked diminution in the 
profits earned by shipbuilders, and such a serious 
decrease in the work on hand as to necessitate the 
dismissal of a large number of workers of all classes, 
from draughtsmen downwards, are the most obvious 
points demonstrated by a review of the shipbuilding 
and engineering trades. A more carefulanalysis of 
the situation helps to throw some light on the causes 
which have contributed to this three-fold general 
result. Dear money has checked speculation, which 
is not all necessarily injurious, as it is, in some 
measure, a stimulant in commerce. : The prices of 
material and wages still continue high. Industry 
generally has thus been adversely affected, and while 
foreign trade returns, because of inflated values, do 
not suggest a diminution in the volume of over-sea 
trade, there is such a surplus of ship tonnage 
available as to involve ruinous competition. The 
remedy is to be found in part in a closer balance 
between the supply of new ships and transportation 
requirements, and this end is now being met more 
than was the case a year ago largely by the state 
of the money market. British ‘‘ tramp” shipowners 
have had to hold their hands; but the low prices for 
ships quoted by builders anxious to keep their staffs 
together has tempted foreign countries to develop 
their fleet. Thus itis that the reduction on the year’s 
output is not greater than 10 percent. Foreign firms 
have taken much more tonnage than in previous years. 
As shall presently be explained, foreign countries took 
30 per cent. of the year’s output, as compared with an 
average of 20 per cent. = annum for many previous 
years. Austrian and Italian lines were prominent 
clients for ships ranging from 4000 to tons gross 
register. At the same time, like other companies, they 
have been ordering duplicate ships from their home 
yards. This foreign demand has, however, been met 
now. Our large mail lines have also added several 
vessels of from 8000 to 10,000 tons to replace smaller 
ships, encouraged thereto by the low prices prevailing, 
rm by the economy of the large passenger and cargo 
ship ; and now the demand for ships cannot be main- 
tained even by low prices, so that we have the not 
unusual but, nevertheless, disheartening experience of 
a long period of activity giving place somewhat sud- 
denly to severe depression, which may not be of 
short duration, because over-production has continued 
beyond normal limits of excess. Wages and the prices 
of materials must, unfortunately, fall, in accord with 
the inevitable influence of supply and demand, but we 
hope that there will be the minimum of hardship. 

We have received returns from over 150 shipbuilding 
firms and 110 engineering firms, and the summation of 
the figures shows that 1499 ships, aggregating 1,795,400 
tons (excluding three dockyard-built warships), and: 
propelling machinery totalling 1,712,000 indicated 

orse-power, were turned out in 1907. Weare indebted 
to all the firms who have sent us full particulars ; 
the increasing number who completely meet our re- 
quests for details encourage us in the hope that there 
will be no exceptions in future years. © aggregate 
tonnage stated is the Board of Trade gross tonnage, 
excepting in the case of barges and some craft which 
do not come within the purview of the Government 
department. The figures are thus only comparatively 
accurate, but may be accepted as sufficiently so for 
measuring the relative degree of activity of the past 
and preceding years. 

The general results are set out in Table I. on the 
next page. From this it will be seen that the aggre- 
gate tonnage of the ships launched is 1,847,200 tons, 
which is about 183,700 tons less than in the previous 

ear, although more than in any previous year in the 

istory of British shipbuilding. ‘The comparison with 
previous years is indicated on the diagram on the next 
page, showing the total production of all private yards 
(Fig. 1). The year 1905 was the nearest approach ; but 
then the te for Royal and private works was 
23,000 tons less than in 1907, and 1901 has a total 36,000 
tons less. No other year hada total exceeding 1,800,000 
tons. The satisfaction which might be experienced at 
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the maintenance of the production at this high rate 
must be tempered by the view that the foreign merchant 
fleets have profited by the eagerness of the British ship- 
builder to secure orders even at reduced profits. Thus 
nearly a third of the tonnage was for foreign owners, 
as compared with a fiftha yearago. In another part of 
this issue reference is made to the naval shipbuilding 
of the year; and here it need only be said that although 
there have been fewer foreign warships launched, the 
proportion of naval to merchant work—7.75 per cent. 
—is about an average. 

The number of ships included in the return —1499 
from private and three from — yards—is higher 
than in previous years, as is shown by Table ILI. 
This is entirely due to the increased number of 
craft under 500 tons, and specially to the number of 
steam fishing-craft built for the North Sea, and to the 


The steam merchant tonnage bears a slightly less 
percentage to the total than in the previous year— 
96.7 per cent.; but it must not be assumed that 
greater popularity of the sailing ship accounts for 
this. Although sailing vessels have paid better lately, 
partly because of the high price of coal, this condi- 
tion is accepted as transitory. Only one sailing vessel 
of any size—the barque Rendova, an oil-carrier 
of 1433 tons gross register, built by Messrs. Napier 
and Miller, Limited, Old Kilpatrick—was launched. 
There were one or two small schooners and a few racing 
and cruising-cutter yachts, but the remainder of the 
‘*sail” tonnage, 56,000 tons, was made up of barges 
ranging from one of 7850 tons, built by Messrs. Harland 
and Wolff, Limited, Belfast, downwards, with docks 
for Rotterdam and Trinidad, by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Wallsend-on-Tyne. 





TABLE I.—AccGREGATES OF PRODUCTION IN THE UNITED Kincpom. 





























a= | 1907. 1906. 1905. | 1904. | 1903. 1902. 1901. 
| tons tons | tons | tons | ns tons tons 
Steamers*.. és = es i --| 1,789,20C | 1,944,000 | 1,740,200 1,316,100 | 1,328,987 | 1,501,806 | 1,683,723 
Sailing ships oo ee os ee «ol 56,200 39,800 38,300 48,400 46,742 | 89,127 62,313 
Totals 1,795,400 | 1,983,800 | 1,778,500 1,364,500 1,375,729 | 1,590,933 1,746,036 
His Majesty’s Dockyards 51,800 47,100 46,250 57,100 , 28,290 | 61,560 | 64,910 
Grand totals 1,847,200 | 2,030,900 | 1,824,750 1,421,600 | 1,404,019 | 1,642,493 | 1,810,946 
Foreign-owned tonnage 647,000 406,000 | 392,400 247,700 221,292 283,002 | 364,379 
Per cent. of total oo 30.4 20 21.5 17.4 15.7 17.3 =| 20.8 
Total merchant tonnaget 1,714,500 | 1,922,860 1,694,800 , 1,294,200 | 1,251,036 1,549,449 1,599,404 
Per cent. of steam merchant tonnage to! | 
total merchant tonnage es ool 96.7 98 97.7 93 ; 962 94.4 | 96.1 
Indicated horse-power of engines .. 1,712,180 | 1,816,000 | 1,468,600 1,359,200 | 1,364,778 | 1,314,502 1,502,203 
Per cent. of all Naval tonnage to merchant) | 
tonnage. . on ne ee we ai 7.75 5.6 7.65 9.85 12.2 6.24 13.2 





* Includes warships built in private yards. 


TaBLe II.—Showing Sizes of Vessels from Private Yards. 





= 1907. | 1906. | 1905. 1904. 1908. 





Under 500 tons .. 2 ..| 999 | 882 | 789 773 735 
Between 500 and 1,000tons ..| 77 58 61 81 60 
» 1000 ,, 2,000 ,, --| 102 81 | 7 75 106 
» 2000 ,, 3,000 ,, =e 61 56 70 51 
», 8000 ,, 4,000 ,, -.; 108 147 131 135 79 
» 4000 ,, 5,000 ,, .-| OF 106 104 54 42 
» 5000 ,, 6,000 ,, . 25 22 24 10 11 
» 6000 ,, 8,000 ,, 25 29 17 12 18 
», 8000 ,,10,000 ,, <a 6 9 3 9 
Over 10,000 tons .. ne --| 10 9 10 | 7* 17 


This table does not include Royal Dockyard ships, of which, in 
1907, two were of 18,600 tons, and one of 14,600 tons. 
* Includes a coaling dépdét for the Navy. 
number of barges constructed largely for the develop- 
ment of traffic on South American rivers This latter | 
is a feature of the work of the past, as of the preceding, 
year. Such vessels and small craft are not taken into 
account by ey ey Register, so that our figures differ 
from theirs to this extent. It is notable that vessels of 
between 500 and 1000 tons, and between 1000 and 
2000 tons, also show a great increase, partly due to the 
same cause. Vessels between 3000 and 4000 tons, and 
4000 and 5000 tons, show a marked decrease. This 


t Excludes British and foreign warships. 
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is due to the less number of orders for ‘‘ tramp” 
steamers, which hitherto have come largely within | 
these limits. There is, however, a continued increase | 
in the number of ships over 5000 tons, and particu- | 
larly over 8000 tons; although the year has not seen 
floated any vessel to compare with the 25,000-ton 
Adriatic, or the still larger Lusitania and Mauretania, | 
large ships have been added to such lines as the Allan, 
Anchor, Reset Mail, and other Atlantic Ocean fleets. 
A study of the table shows the trend in favour of 
increased size. The ten vessels of over 10,000 tons | 
launched in 1907 comprised a battleship and three | 
immense cruisers, in addition to three armoured war- | 
ships from the Royal Dockyards, and six merchant | 
vesse's, of which particulars are appended. The Avon 
and Asturias were illustrated and described in Ena. 
NEERING, vol. Ixxxiv., page 14, and we hope to illus- 
trate the Corsican in an early issue. 





Name. Tons. 1.H.;P. Builders. 
Royal Mail Steamer As- 12,900 7,500 Harland and Wolff, 
turias Limi 
Aberdeen Liner Pericles 11,960 | 5,350 Harland and Wolff, 
| Limited. 
Allan-State Liner Cor- 11,637 9,512 , Curle, and 
sican | ©o., Limited. | 
Royal Mail Steamer Aven 11,078 | 7,500 —~> and Wolff, | 
Egyptian Mail Turbine 10,897 18,600 Fairfield Co., Limited, 








ner Heli is | Glasgow. 
ogyptian Mail Turbine 10,807 18,000 Fairfield Co., Limited, 
_Liner Cairo Glasgow. | 





Assuming vessels of over 500 tons to be eea-going 
craft, we have thus in the past year’s list 500 vessels 
—nine fewer than in the previous year, but 23 more 
than in 1905, and 53 more than in 1904. 
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Fie. 1. Dracram sHowrne Torat Propuction, 
EXCLUDING WARSHIPS BUILT IN H.M. Dockyarps. 





This small sail tonnage is not an abnormal state so far 
as recent years are concerned, for in 1906 there were 


six, and in 1902 seventeen. The tonnage not mecha- 
nically propelled equals 3.3 per cent. of the total 
merchant tonnage ; since the beginning of the cen- 
me it has varied between 5.6 and 2 per cent. 

hen we consider the steam tonnage there is not 
much of note to record with the exception of the 
advance in popularity of the Parsons steam-turbine. 
The figures appended show the number of ships fitted 
with turbines in the three past years and the aggregate 
power of the machinery :— 


Vessels. Horse-Power, 
1905 .. Nee as - 13 80,000 
1906 .. ; nd = 25 315,000 
1907 ae 423,400 


It is true that of the total for the past year 340,000 
horse-power is due to the twenty-five ships of war fitted 
with turbines, while in 1906 there were eleven naval ships 
with turbines aggregating 65,000 horse-power. Then 


the two Cunarders, the Lusitania and Mauretania, 
swelled the total. The turbine is now universal in the 
fast Channel service, and its use on longer voyages is 
extending, several Indian, Australian, and Japanese 
vessels having been fitted with turbines during the 
past year, as well as two vessels for the Mediterranean. 
Indeed, the turbine predominates in the machinery 
returns by Brown, of Clydebank, by Fairfield, and by 
Denny, of Dumbarton, as well as by the Parsons Com- 

any, while the Wallsend Slipway and Engineering 

mpany continue to do extensive work. 

There is little worthy of note in connection with 
the reciprocating machinery constructed. A few 
quadruple-expansion engines continue to be built, but 
the majority are of the triple-expansion type. A few 
petrol motor- boats have been floated, and although re- 
search work on internal-combustion engines for marine 
type continues in various works, and still with pro- 
mising success, no direct application on commercial 
lines has been tested on a conclusive basis, The total 
power of machinery, 1,712,000 horse-power, is practic- 
ally equal in units to the tonnage of shipping ; but 
when merchant work only is considered—i.e., with 
warship machinery deducted—and when allowance is 
made for the machinery shipped abroad, the proportion 
is under 0.8 horse-power per ton gross register. 

Table III. shows the countries where British-built 
foreign-owned ships were registered. We have already 
referred to the marked increase in the proportion of 
foreign to the total tonnage. Unfortunately, all the 
firms have not stated the nationality of the owners or 
the port of registry of the ships, as requested, so that 
there are some 10 per cent. of the total foreign tonnage 
which we cannot classify ; but the remaining 90 per 
cent. indicates the general trend, as set out in 
Table ITI. 


TaBLE III.—Countries where British-Built Foreign- 
Owned Ships were Registered. 


= | 1907. | 1906. | 1905. 1904. | 1903. | 1902, 








| tons tons tons tons tons tons 
Colonies ard, | | 
India .-|28,221 22,566 | 42,474 48,987 23,810 | 76,326 
Austria - Hun -| | 
gary .-|80,697, 13,248 | 29,170 | 32,953 18,480 | 39,267 
Italy .. ..|60,200, 6,839 | 12,873 — — 3,890 
South America| 53,826 49,101 | 24,537 7,278 3,079 288 
orway .-|51,213, 44,306 | 47,085 . | 
Sweden || 20,856| 23,769 | 34.067 } 62,105 50,464 | 24,235 
Germany --| 35,274) 104,526 | 95,255 25,899 28,590 | 35,891 
Holland . |28,991) 3,976 | 35,442 2,379, 23,755 | 19,742 
France ..| 19,665) 18,069 4,850 12,540 15,535 | 8,074 
Denmark ...| 12,068, 14,777 | 9,812 12,098 7,081 3,103 
Japan.. .., 9,822, 1,974 | 32,883 ~ 132 | 2,000 
Belgium .. 4,054) 4,996 | 3,856 2,713) 5,065 240 
Egypt.. .-| 83828) — | — — _ — 
Russia ..| 8,725) 20,527 ve 12,356 12,981 | 11,767 
Greece ... 8,487 8,025 Z 15,035) 11,902 | 12,272 
Portugal .. 1,694 6,670| 8,07) 44) 1,554 — 
Spain .. ..| 857) 7,708 74 3,555) 7,002 | 3,357 
China <A a 130 §0 > | 3,262 | 1400 


India and the Colonies top the list, which is gratify- 
ing ; the total is the largest in any year this century, 
being four times that of the previous year. The great 
majority of the vessels included are small craft, for 
coasting or for internal waters. The consequence must 
be a very satisfactory development of the interior 
resources of the Colonies. The largest colonial ships 
were probably the Lake steamers for Canada, built by 
the Fairfield Company, to the crder of the Canadian 
Pacific Railway Company, who have done so much for 
the Dominion. Of purely foreign countries, Austria- 
Hungary comes first, largely due to the construction 
of ten steamers—ranging from 5000 tons—built on the 
Clyde; but the Tyne and other North-East ports also 
contributed to the result. The total Austrian tonnage 
of 80,697 tons suggests a more keenly awakened 
interest in over-sea commerce by this Mediterranean 
Power. Her neighbour, Italy, comes second, with the 
unusually large total of 60,200 tons. Here also one 
recognises the influence of a change in the subsidy law; 
the effect upon the commerce of Italy must be most 
marked. All the steamship lines have been adding to 
their fleets, and the vessels, which were built on the 
Clyde, Tyne, and Wear, range in size from 8000 tons 


d . ime 
four sailing vesrels, in 1905 one, in 1904 six, in 1908 | ownwards. At the same time, several vessels have been 


built at home, so that the year’s addition to the fleet 
of Italy is an exceptionally large one. South Ameri- 
can republics take third place amongst foreign nations, 
for the reason already indicated. Here the total is 
made up, in part, cf small steamers and tow-boats, 
but the ter part is due to barges, which will be 
used on the great waterways of Brazil, Rio de Janeiro, 
and Argentina, and must, as in the case of the British 
Colonies, bring about a profitable increase in the 
internal commerce of the great republics of the Western 
Hemisphere. 

Norway and, to a less extent, Sweden have been 
good clients of the British shipbuilder; the tonnage 
taken—51,000 by the former, and 20,000 by the latter 
—is about an average. It is again notable that this 
tonnage has been almost exclusively provided by the 
shipbuilders on the North-East Coast, the Scandi- 
navian-owned ship built on the Clyde being an ex- 





ception. Germany, with 35,000 tons—including two 
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TABLE IV.—STATISTICS. OF SHIPBUILDING IN THE UNITED KINGDOM IN 1901-1907. 


Per Cent. or Steam TO ToTaL Tons. 





Per Cent. oF Forzton-Ownep To Tora Tons. 
























































District. - - 
| | 
1907. 1906. 1905, 1904. 1903. 1902. 1901. 1907. | 1906. 1905. 1904. 1908. 1907. | 1906. | 1905. 1904. 1903. 1902. | 1901. 
a Scotland. No.| tons tons | tons | tons tons | tons | tons | 
Clyde (including outports) ..| 481] 624,000 | €00,800 | 540,000 | 432,400 | 440,500 | 525,670 | 513,298 || 96.68 | 97.62 98.3 | 96.24; 95.65 25.10 13.3 | 10.4 16.7 15.5 | 21.6 19.1 
Other Scotch ports .. oe wd 148} 52,000 56,000; 48,000, 30,300 | 37,164 | 49,616) 42,416 99.02 | 981 | 95.7 99.06 32.72 | 41 23.8 24.4 37 20.6 40 
England. | | 
Tyne vs se ee aa! 142} 845,000 | 409,000 | 350,000 | 279,000 | 265,484 | 322,136 | 306,071 ||100 | 100 | 9891| 98.74) 97.06 || 32.48 | 32.6 | 26 21.8 233 | 20.4] 264 
Wear :| 91] 295,000 | 343,000 | 817,000 | 233,000 | 181,662 | 232,145 | 270,481 | 99.75| 100 | 9868| 99.89 97.14 | 8800 | 14.5 | 95 214 19 | 1.9] 19.8 
Tees se we we wes we 64] 161,000 | 151,000 | 132,000 | 112,000 | 94,973 | 114,024 | 169,111 | 99.70| 100 =| 100 | 100 | 99.9 39.03 | 24.6 | 12.6 163 | 821 | 29.9) 23 
Hartlepoo! - “se ee ..| 29] 102,000 160,000 | 124,000 | 101,800 | 84,923 84,747 | 145,954 |/100 100 | 100 | 100 | 100 39.60 | 19.6 4.9 21.8 10.6 | 17.7 29.7 
Barrow-in-Furness (including Work- | | | je ss | ds 
ington)... ..  ..  «.  «.| 18} 6,500! 29,000| 43,800] 15,100) 44,346| 21,197} 29,444 |190 95.6 | 90.9 | 95.26) 100 0 77.5 | 37.7 | 49 0 | 0 3.78 
Me es coe) ine 13| 7,300; 8,600;  700/ 11,000) 9,383) 3,879) 20,977 | 60.40| 58.6 100 | (96.35) 72.1 0 |10.7 |14 08 | 0 0 61 
Blyth and Whitby ..  .. —..|_-7| 7,800 +8,400/ 11,800/ 5,800| 5,304 | 11,787| 16,211 | 97.64) 78 | 100 | 100 | 1 0 |15 0 43 | 0 |221| 4 
Humber (Hull and Grimsby) --| 124) 35,800 37,000 | 34,300/ 25,100) 29,500, 26,442) 13,824 92.68) 90 96.26) 88.7 87.1 5.04 | 20 0.82 5.7 0 | 165) 141 
Thames and other English and Welsh | | | | $ 
ports .. ee ee oe ... 858; 39,500 32,000 | 32,400) 41,000 23,008! 39,577 65,847| 55.10| 56.6 41.5 | 65 49.3 39.80 | 21.8 | 20.3 18.9 1 | 815) 4.47 
} i | | | | | 
Ireland. } | 
Belfast and Londonderry 89, 139,500 | 149,000 14,800 | 78,000 | 158,542 | 159,763 152,402 | 92.47} 99.79 99.87 97.2 99.9 22.04 | 8.4 | 30.9 1.67 0 4.66) 16.2 
i | | 
vessels built on the Clyde, five on the Tyne, and other one or two elsewhere. The French total is satisfac- TasLE V.—JIndicated Horse-Power of Engines 
work at Belfast—has tend less liberal in her orders to' torily high, in view especially of shipping bounties. Constructed. 
our marine firms; this total is only about one-third | In it are included two steamers built on the Clyde, and : Se ee ee ee 
that of the previous year. The builders in Germany, quite a number of steam trawlers and other fishing — | 1907. 1906. 1905. | 1904. 1903. 
however, have been well occupied, and are now|craft. Denmark has always been a good patron of | Clyde ~| 674,000 | 600,510 | 618,600 | 448,400 | 432,584 
Other Scotch | } 
YEAR. 1004 65 68 67 " 7 @ G2 03 06 05 06 OT 08 09 0 HIVEAR. ports .. 6,900 63,050 47,470 | 30,400 40,140 
: North- East! 
District ..| 652,000 | 740,600 597,500 | 563,500, 523,000 
; ° Humber 55,600 | 62,780 41,650 | 29,900 34,750 
2 ‘ Barrow 15,150 79,000 64,900 | 32,250 46,900 
y Mersey 48,300 19,780 7,775 | 57,400, 40,790 
5 Thames and) 
2 . other Eng- | . 
lish ports ..| 178,000 | 114,660 | 74,425 | 140,000, 116,454 
. . Ireland 82,230 | 147,200 | 116,280| 57,350| 128,450 
; . Total ..| 1,712,180 | 1,816,580 | 1,468,600 |1,359,200 | 1,862,778 
5 ° Dockyards .. _ | - _— ae 1,400 
, Total _.| 1,712,180 | 1,816,580 — 1,359,200 | 1,364,178 
’ . 
7 . 
. . 
. . 
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able to undertake the construction of the abnormally | British firms, and this year there is credited to that 
large ships which in previous years swelled the German | country six moderate-sized merchant ships. Japan 
quota from British yards. It must not, therefore, be | figures for 9800 tons, due to the additions to the 
assumed that the lower proportion this year is indica- | well-known Nippon Yusen Kaisha fleet. Belgium 
tive of any lessening of the determination of the Kaiser has taken several fishing craft, and the tonnage for 
and his people to occupy a high place in the maritime | Egypt is made u of small craft for traffic on the 
industry of the world. Holland has also been a good | Nile. The Britis shipbuilder is thus exercising a 
client, ‘a result partly due to the inclusion of a/ considerable influence in the internal economy of 
large dock built by Messrs. Swan, Hunter, and | the Nile Valley, and there is likely to be a still 
Wigham, Richardson, Limited. Of merchant ships, 
two were built on the Clyde, two on the Wear, and 





merchant steamers, which need not be specifically 
referred to. 

The output of the respective districts, so far as ton- 
nage is concerned, is recorded in Table IV., and as 
regards machinery in Table V. The Clyde is alone 
amongst the principal rivers in having an ine’ 
output. The increase in tonnage is only 4 per cent. 
over the total of last year, but it should not be forgot- 
ten that 1906 marked a record; so that, with an 
output of 624,000 tons in 1907, the Clyde has attained 
a maximum, and has exceeded the output of 1905 by 
over 12 per cent. As compared with earlier years, the 
improvement is still more marked. The production of 
the other ports in Scotland is 7 per cent. less than in 
1906, but the total is above those for the previous 
years. As regards the aggregate power of machinery 
turned out on the Clyde, the increase is even more 
marked, the total being 674,000 horse-power—about 
124 per cent. more than in the previous year, and 
something like 29 per cent. more than in 1905. This 
increase is due to a greater number of Channel and 
high-speed steamers having been constructed, and to 
the inclusion of the machinery for three high-powered 
warships—namely, the Indomitable and the Bellero- 
phon, the turbine machinery fer which was con- 
structed by the Fairfield Company, and the Inflexible, 
the machinery of which was made at Clydebank. 
The machinery for these three vessels accounts for 
more than one-seventh of the aggregate. 

On the North-East Coast there is a general record 
of decreased work with most unfavourable prospects. 
With the exception of the Tees, the figures for 1906 
were records, and, as one might naturally expect, the 
decrease is not so marked in the case of the Tees as in 
the other districts. The tonnage output of the past 
year shows a decrease of 15.4 per cent. in the case of 
the Tyne, 14 per ‘cent. in the case of the Wear, and 
36 per cent. in the case of Hartlepool, but on the Tees 
the decrease is only 6.6 per cent. The fi for the 
past year in the case of all four rivers is less than 
in 1905, and is, with only one or two exceptions, less 
than in the earlier years of the century. The varia- 
tions in output, however, will be more readily seen 
by reference to the diagram which appears on this 
page (Fig. 2), showing the total production on the 
principal rivers. As regards the machinery output 
on the North-East Coast, the decrease is 12 per cent. 
from the high figure of 1906, when the great tur- 
bines of the Mauretania swelled the total. There 
are included for 1907 the machinery of a battleship, of 
two destroyers, and of a caupeto bent, and these 
almost equal the Mauretania, so that the general 
merchant work on the North-East Coast seems to have 
been about the same standard. 

In the case of Ireland a further reduction in the 
high totals of a year or two falls to be recorded, 
the decrease, as compared with last year, being 10,000 
tons, or 6.7 per cent., and as compared with the 


reater development in the future than in the past. } maximum output for 1902, about 20,000 tons, or 
he other nations on the list have taken small | 124 per cent, 


The horse-power has still further de- 
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creased, practically all of the vessels having been of 
the economical cargo or combined ym m8 and cargo 
type. The total recorded is 82,230 indicated horse- 
power, which is 65,000 horse-power less than in the 
previous year. 

As regards the other districts, Vickers’ works at 
Barrow -in - Furness have been fully employed on a 
variety of high-class steamers. The importance of the 
naval work carried on is referred to in anvther article. 
The tonnage, as shown in Table IV., is rather less 
than in previous years, but it is no criterion of the 
volume of work in progress, as the firm have now two 
battleships, an armoured cruiser, and other work in 
various stages. The year on the Mersey has been 
normal. In addition to one or two merchant vessels, 
a large number of trawlers and fishing craft have 
been constructed on the Humber, the total being 
practically the same as the high figures of the two 

revious years, and consent above the average. 

he work on the Thames and other English and 
Welsh ports is also about an average, but the horse- 
power has been considerably augmented, owing to the 
great number of torpedo craft launched, and referred 
to in our article on naval work in another part of 
this issue. 
ScoTLanp. 

There can be no question about the claim of the 
Clyde to the first position among shipbuilding dis- 
tricts, in view of the extent and the variety of the 
work undertaken. It would be difficult, indeed, to 
name a type of vessel not represented on the list in 
any year, and notably in 1907. For the Navy we have 
the two first-class armoured cruisers Inflexible, built 
at Clydebank, and the Indomitable, launched from the 
Fairfield Works, with a torpedo-boat from Messrs. 
William Denny and Brothers. Messrs. Beardmore 
have not floated any new naval ship during the year, 
but they have practically cmieh the Agamemnon, 
which is the largest and most powerful battleship 
yet built on the Clyde, and her trials have given 
results commensurate with the traditions of the Napier 
and Beardmore institutions. Of merchant ships we 
have, as the largest vessel of the year, the twin screw 
steamer Corsican, of 11,637 tons, built by Messrs. Bar- 
clay, Curle, and Co., Limited, for the Allan Line. 
More interesting, perhaps, from some points of view are 
the new turbine-driven steamers Heliopolis and Cairo, 
of 10,897 tons, built at Fairfield, for the Egyptian Mail 
Steamship oe. and intended to improve the 
comfort of the steadily increasing number of tourists 
travelling between Western Europe and the land of 
the Pharoahs, Two other Allan liners, the Grampian 
and Hesperian, of 9598 tons, are included ; while the 
twin-screw steamer Martha Washington, of 8500 tons, 
built for Austria, is the largest of the foreign ships. 
The production of the Clyde is further astebte for the 
number of the turbine-steamers, of which nine vessels 
were launched in 1907, as compared with eight in the 
previous year, Clydebank, Fairfield, and Dumbarton 
contributing. The eight of the previous year included 
the Taattonta, which has done so well on the Atlantic. 
Another notable feature of great interest was the 
number of barges and lighters turned out, many of 
them for foreign owners. In all 176 were built, the 
tonnage being over 23,000. The Clyde has always 
been eond for dredgers and hopper barges, and of 
these 37 were ik of over 22, tons. Of fishing 
craft rather fewer than usual were built, although the 
number is 31. 

Another important department of Clyde work is in 
connection with steam-yachts. The most important 
launch was the Alexandra, built for the King b 
Messrs. A. and J. Inglis, of Glasgow. This vessel, 
which is fitted with turbine machinery, will shortly 
— her trials; and, in view of the success of the 

hts built by” this firm, there is every likeli- 

Seed einlnde satisfactory issue. In all eight steam-yachts 
and launches were completed, as compared with only 
one last year; and, as regards sailing-yachts, the 
number is eighteen, as compared with eleven in the 
revious vs One of these racing yachts was built 

or the of Spain. There were fewer stern- 
wheelers bal t, probably as a consequence of the 
in economy of the steam-engine driving screw 
propellers. Motor-boats are growing in favour, and 
several have been built, the most important being a 
steamer built for the famous West Highland fleet of 
Mr. David MacBrayne. This boat so far has given 
good results. Sixteen tugs, four ferries, two paddle- 
steamers, and a house-boat are also on the list which 
establishes the variety of the work done on the Clyde. 

The great majority of the ships, however, were of 
the single-screw cargo type, an of these, 140 were 
completed. The largest addition to any one line was 
made to Messrs. Burrell and Sons’ fleet, for whom 
eleven vessels, of 48,000 tons, were constructed. The 
Allan Line, as already mentioned, had three steamers, 
and of the other Glasgow fleets, the City and Anchor 
Lines had additions. The Pacific Steam Navigation 
Company had five steamers; the Union Steamship 
Company, of New Zealand, three steamers ; and the 
Genoese line, two vessels, For Austria four 


large vessels were built. For foreign owners 162,700 


TABLE VI.—Propvuction 1n 1907 oF EACH SHIPBUILDING Firm IN THE UNITED KINGDOM, WITH 


CoMPARATIVE Figures FOR Previous YEARS. 


































































































LARGEST Seven Sail- 
1907. 1906. ToTaL Years’ Foreign | ing 
= 1900. Total. | ronnage,| Tos 
0. NaMeE OF Firm. 2 r wis Sa 3 $i dicdignell 1907. nage, 
| 1907. 
No. Tons. No. Tons. | Year. Tons. Tons. 
ae PRS . ae ceneimiatens —— ——— 
1 |William Doxford and Sons, Limited, Sunderland| 22 91,254 25 106,058* | 1906 | 106,058 455,254 25,842 — 
2 /Swan, Hunter, and "Wigham- ‘Richardson, 
Limited, Wallsend-on-Tyne _.. 19 80,573 25 | 118,039 | 1906 | 118,039 | 608,836 64,419 — 
3 |Harland and Wolff, Limited, Belfast 9 75,015 ll 238 | 1903 | 110,463 556,659 2,603 | 7850 
4 |Sir W. G. Armstrong, Whitworth, and Oo., | 
Limited, Newcastle 12 74,228 15 36,814 | 1902 52,039 349,580 14,072 — 
5 |Russell and Co, Port Glasgow ie 71,705 14 1904 73,689 440,054 | 30,214 _ 
6 |Workman, Clark, and Co., Limited, Belfast .| 24 63,245 13 65,478 | 1902 75,932 "| 404,485 28,174 | 2560 
7 |The Northumberland Company, Limited, 
Howden a 19 48.250 11 46,151 1907 48,250 274,432 _ — 
@ J. L. Thompson and Sons, Limited, Sunderland| 12 48,218 6 44,560 | 1907 48,218 | 288,773 17,247 — 
9 |The Fairfield Shipbuilding and ‘Engineering 
Company, Limited,Govan .| 6 | 48,020 5 20,063 | 1907 | 48,020 | 210,774 | = — fom 
10 |Barclay, Curle, and Co., Limited, ‘Whiteinch..| 6 47,332 6 33,608 | 1907 47,332 | 225 007 21,440 — 
11 |Wm. Hamilton and Co., ’ Limited, Port Glasgow 10 44,305 y 35,369 | 1907 44,305 161,364 | 13,756 | — 
12 |Alex, wn bray and Sons, Limited, Linthouse ..|_ 7 44,003 6 22,981 | 1907 44,003 | 181,632 15,397 _ 
13 |William Gray and Co., Limited, West cmeaed | 
pool 13 47,910* | 24 $5,111* | 1906 | 85,111 | 417,621 25,562 | — 
14 [Charles Connell and Co., Limited, Scotstoun . re) 40,298 7 31,105 | 1902 41,052 | 258,624 — | _ 
15 |Sir James Laing and Sons, Limited, . Sunderland| 8 36,018 8 38,055 | 1901 39,200 | 226,016 | 20,898 | 742 
16 |D. and W. Henderson and Co., Limited , Glasgow, 17 35,886 6 33,187 | 1902 39,849 | 213,478 6,102 | 1100 
17 |John Brown and Co., Limited, Clydebank 7 35,392 7 46,387 | 1903 | 55,152 | 362,387 _ _ 
18 |Wm. Denny and Brothers, Dumbarton oo 34,418 a 40,632 | 1906 | 40,632 | 249,126 20,000 | 4000 
19 |Furness, Withy,-and Co., Limited, Hartlepool 9 $6,608* | 11 46,443* | 1906 | 46,443 | 248,958 17,892 _ 
20 |R. Stephenson and Co., Limited, Hebburn ... 8 30,144 | 12 39,131 | 1906 | 39,131 | 157,886 6,704 | — 
21 |Sir R. Dixon and Co., Limited, ‘Middlesbrough 10 28,380 | 8 26,610 | 1907 | 28,380 | 170,725 22,716 | — 
22 |Ropner and Son, Stockton-on-Tees : | 9 82,127 | 11 35, 1906 | 35,890 | 227,788 9,036 | — 
23 |R. Craggs and Sons, Limited, Middlesbrough . | & $4,247* | 8 28,314 | 1907 34,247 | 173,286 11,424 _ 
24 |Richardson, Duck, and Co., Stockton-on-Tees..| 13 27,801 | 7 28,675 | 1906 28,675 | 176,400 — 426 
25 |John Readhead and Sons, South Shields eS 26.139 | 8 30,205 | 1906 | 30,205 | 186,290 3,628 _ 
26 |Short Brothers, Limited, ‘Sunderland -- «| 6 | 24,656 | 6 25,393 | 1903 | 30,558 | 180,549 6,583 | — 
27 |A. Rodger and Co., Port Glasgow 8 | 22,674 | 8 | 19,804 | 1905 26,734 | 134,914 5,790 | — 
28 |Greenock and Grangemouth Company, Gree, 
nock and Grangemouth . .| 18 22,253 | 10 28,460 | 1906 28,460 | 142,330 4,586 | 1600 
29 |Archibald McMillan and Son, Limited, Dum 
barton 8 21,9:8 8 23,276 | 1907 21,908 124,797 4,877 — 
30 |Scotts’ Shipbuilding and Engineering Company, | ; 
Limited, Greenock ¥ 10 20,916 ll 33,179 1906 33,179 151,064 2,361 2361 
31 uevine 8 Company, Limited, West Hartley 7 25,520* 9 32,131* | 1906 | 32,131 | 153,492 ~ _ 
32 |R. and W. Hawthorn, Leslie, and Co., Tait 
‘Newcastle-on-Tyne. .. i ..| 8 | 20,275 8 32}650 | 1906 | 32,650 | 164,168 10,170 | — 
33 |Napier and Miller, Ltd., Old Kilpatrick a: 19,785 3 10,740 | 1907 19,785 110,236 — 14 
34 |Palmer’s Company, Limited, Jarrow... 7 19,111 7 36,190 | 1901 51,291 | 198,564 5,456 = 
35 |Craig, Taylor, and Co., Ltd., Stockton-on- ae 9 18,880 7 28,521 | 1901 40,244 | 156,232 | 12,180 | — 
36 nag oe and Sons, Sunderland ® 5 16,779 5 18,465 | 1904 20,715 104,248 _ — 
37 |Wm. Beardmore and Co., Limited, Dalmuir || 3 14,500 2 | 21,050 | 1906 21,050 | 124,797 _ - 
38 |John Blumer and Co., Sunderland 5 14,063 7 18,387 | 1906 18,387 | 110,807 5,383 _ 
39 |Wood, Skinner, & Co., Ltd., Newcastle | ‘| 9 | 18,915 | 9 | 11,108*| 1907 13,915 | 66,758 5,40 | — 
40 |Earle’s Shipbuilding and Engineering Renee 
Limited, Hull | 22 13,858 | 15 14,288 | 1905 | 16,436 | 68,743 | 386 | 137 
41 |Osbourne, Graham, and Co., Sunderland | 6 11,437 | 6 | 10,806 | 1907 11,437 | 54,568 38,737 
42 |J. Priestman and Co., Sunderland Oe 14,813" | 6 | 15,403* | 1905 21,009 110,551 14,813 _ 
43 |Tyne Iron Shipbuilding Company, Limited, | } 
Willington Quay-on-Tyne | 6 | 11,314 | 5 | 17,340 | 1904 | 18,603 | 108,435 2,750 | — 
44 |3. P. Austin and Son, Limited, Sunderland oe 11,162 | 4 8,370 | 1901 11,189 | 56,374 3,400 - 
45 |Clyde Shipbuilding and Engineering Com } 
ny, Limited, Port Glasgow . 6 10,981 | 5 11,096 | 1905 11,308 | 57,186 | 10,030 —_ 
46 | Ailsa Shipbuilding Company, Limited, “ Troon) 
and Ayr... : a 2 10,778 | 32 9,368 | 1907 | 10,778 | 45,326 2,679 | — 
47 |William Dobson and Oo., Newcastle 4 10,108 7 24,811 | 1906 | 24,811 | 103,490 — _ 
48 |R. Thompson and Sons, Limited, Sunderland . 6 9,666 4 13,079 | 1901 | 16,785 85,809 | 2,360 | — 
49 |Fleming and Ferguson, Limited, Paisley 16 8,400 8 7,360 | 1906 7,360 45,540 | 800 700 
50 |Smith’s Dock Company, Limited, North. Shields| 36 7,961 28 7,743 | 1907 7,961 37,143 —_ - 
51 |The Caledon Shipbuildin and Engineering} 
Company, Limited, Dun eo oe oe ae 7,942 7 12,570 | 1906 | 12,570 | 67,731 1,220 | — 
52 |Blyth Shipbuilding Com ee 7,834 S 8,496 | 1905 11,808 56,630 _ | 184 
53 |Sunderland Com » Li mived 3 7,650 8 19,241 | 1902 19,465 5,080 | 5,330 -- 
54 |C. H. Walker an Oo. Limited, Chepstow 67 7,529 5 823 _ _ 10,741¢ | 6,016 | 658 
55 |Murdoch and Murray, Port Glasgow 7 6,850 7 2,5:9 | 1907 6,850 . | 6,223 | 767 
56 |\Cook, Welton, and emmell, Beverley, . 28 6,712 35 7,355 | 1902 8,266 45,408 270 | — 
57 Caird and Co., Limited, Greenock . | 6,437 4 26,778 | 1906 26,778 107,579 | j- 
68 |W. Simons and Co., Limited, Renfrew . 13 6,330 11 6,350 | 1901 8,650 51,150 4,730 | 280 
59 |Gourlay Brothers and Co., Dundee ae ae 6,276 7 12,639 | 1906 | 12,639 49,599 _ — 
60 |R. Duncan and Co., Limited, Port enoaed ae 5,981 3 10,710 | 1902 15,613 54,194 — ,o— 
61 |Lobnitz and Co., Limited, Renfrew at 5,772 ll 4,539 | 1907 5,772 30,617 2,496 | 9.0 
62 |W. Pickersgill and Sons, Sunderland us a = 5,678 5 19,970 | 1905 23,950 | 105,408 | _- pe 
63 |Cammell, Laird, and Co., Ltd., Birkenhead ..| 6 5,591 8 8,541 | 1901 | 16,042 | 46,506 | 2,887 | — 
64 |London and Glasgow Company —- Govan| 1 5,580 3 13,154 | 1901 16,995 68,806 | 5,580 | — 
65 |Ramage and Ferguson, Limited, Le 6 5,545 | 5 3.788 | 1907, 5,545 | 30,289 | 4,523 | — 
66 |Cochrane and Sons, Selby ‘| i 5,518 | 33 7,940 | 1906! 7,940 | 27,03 | ‘217 | — 
67 |John Crown and Sons, Limited, Sunderland val 5 5,274 4 5,688 | 1906 5,638 26,305 | _ - 
68 | Vickers Sons and Maxim, Limited, Barrow } — 4,882 _ 26,770 | 1903 | 42,912 | 176,066 | — — 
69 |Mackay Brothers, Alloa, . i oe . 4,607 | 2 1,867 — ~_ _ 4,607 — 
70 |Ferguson Brothers, Port Glasg 6 4468 | 5 3,020 | 1907 4,468 13,923 692 _ 
71 |Hall, Russell, and Co., Limited, pp CE ' 2a 4,416: | 24 4,678 | 1902 8,865 35,875 558 -- 
72 |A. W. Robertson and Co. , Canning Town, London 21 4,074 26 4,229 | 1906 | 4,220. | 10,57.¢ | _ 3974 
3 |John Duthie Torry Company, Aberdeen 21 8,783 | 12 2,316 | 1907 3,783 | 10,087 | a a 
7 ees ome ae od oa 26 3,663 19 7,920 | 1906 7,920 | 34,624 451 — 
oole Shipbuilding ai pairing mpan | 
py y 3 | 4 | 3606 | 12 | 3477 | 1907) 3,508 | 17,478 | — | — 
76 |A. and J. Inglis, Limited, Gi: ee 3,503 6 2,755 | 1901 | 12,204 | 34,990 1,678 | - 
77 |W. Harkess and Son, Limited, iddlesbrough | 5 3,372 3 3,572 | 1901 6,007 | 19,463 | 1,827 i 
78 |The Dundee Shipbuilding Co., Ltd., Dundee ..| 23 3,318 6 2,582 | 1907 3,313 | 16,141 | 563 | 300 
79 |Scott of Kin; omg cones, Kinghorn, N.B...| 4 3,279 = 3,318 | 1903 5,237 | 15,587 a idl 
80 |Bow, M McLachlan Limited, vay onl av 8,217 19 5,659 | 1906 5,659 | 22,168 2,816 546 
81 |George Brown and C Co. yt a a 3,186 | 7 1,155 | 1907 | 3,186 | 11,184 2,198 | — 
82 |John Fullerton and Oo., Paisley .. 8 3,011 5 1,687 | 1907 3,011 15,937 2,302 | 76 
83 |Mechan and Sons, Limited, Scotstoun, Glasgow) 86 | 3,011 | — — — ~ — 3,011 | 2925 
84 |Dee Shipbuilding Company, Limited, Queen’s' 
Ferry, Flints 26 2,895 ll 925 | 1907 2,895 | 4,042 905 | 1985 
85 jJ. L hornycroft and Co., ‘Limited, Chiswick } | 
oad Goeepamaeee 19 = -2851 | 11s 2,086 | 1905! 4,995 | — -— ix 
86 | Alley and Maclellan, Limited, Polmadie, Glasgow 27 2,704 12 1,382 | 1902 3,197 | 17,851 2,704 1697 
= G. ~~ Tag 4. : reenwich 20 2,503 82 8,855 | 1906 3,855 | 9,820 1,200 | 740 
Cam town pbuildin Comp A ‘Camy 
beltown, N.B. : apany, P 2 2,483 3 3.802 | 1905 5,490 | 27,620 1,238 | — 
89 |Scott and Sons, Bowling, N.B. | ata 2,486 | 18 2,801 | 1904 2,909 18,752 663 | — 
90 |J. 8S. White and Co., Limited, East Cowes 1 Bi aa 32 1,941 | 1907 2,260 5656+ i. oad 
91 |David J. Dunlop and Co., Port G Glasgow ee 2,000 5 6,884 | 1902 8,670 28,192 se eee 
92 |H. Reyneide, Lo Lowestoft 24 1,894 | 20 1020 |/—j;, — — < = 
93 |Ritchie, G , and Milne, Whiteinch, N.B...| 18 1,885 | 26 3,489 | 1904 | 3,566 | 16,906 1,885 | 182 
4 Alexander Hall Hall and Co., Limited, Aberdeen ..| 11 1,860 | 9 1,643 | 1907, 1,860 | 9,460 | — _ 
95 | Yarrow and Co., Limited, London and Glasgow, 16 1,832 | 18 961 | 1905 | 2,488 ok I dll OP 
96 |John Chambers, Lowestoft... 25 1,801 | 20 1,412 | 1907 | 1,801 6,348} |  — 33 
97 |Garston Graving Dock ag Shipbuilding Com- | | 
pany, Limited, Garsto 2 1,608 | — = oe -- i | 
98 |Lytham Shipbui = Comonar, Lytham 14 1,327 16 2,065 | 1906 2,065 4,250t 899 | 
99 |John Duthie, Sons, oe Limited, Aberdeen’ 7 900 10 2,252 a 4 ae _ - {|= 
* With erections, t For three years. } For seven years, 
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. firms, as to Board of Trade tonnage; they have in- 
TABLE VI.—Continued. cluded erections, which in many ships add nearly 10 
a ee i : ec Bee be t. to the Board of Trad theme t. Th A t 
. | per cent. e ° e measuremen e out- 
Laneuse Seven | Sail- | put of each firm has considerably decreased, Messrs, 
1907 1906. Toran Years’ | centile E : . 
: ‘ 1900. Total. |oreign ing ray’s production being nearly 38,000 tons less than 
No. Name or Firm. —— — the previous year; Messrs. Furness, Withy, and Co., 
apa * | 4907. | 10, tons less ; and the Irvines Shipbuilding Com- 
No. | Tons. | No. | Tons. |Year.| Tons. Tons. pany, 7000 tons less. The ships they constructed 
— oan | Were practically all of the cargo t and of the 
J ih Scarr and Son, Beverley and Howden .. 8 1,511 17 1,946 | 1901 3,300 16,445 — 260 > 
01 W. B. Warren, New Holland nine agg: 1,500 | 11 1,200 | 1907 | 1,500 3,945t — | 330 total the unusually large percentage of 39.6 per cent. 
102 |J. T. Eiiaghem and Oo., South Shields . +s : 1am 1 Lire 1 - , a. was for foreign nner, Whee iw Manga “sp ypm years 
103 |T. Dobson and Co. e, Hull... ’ ’ , , the tonnage not for the Britis t was r cent. 
—F P, Rennoldeon an —, —— — : b4 : 4 nae yn ‘yaa 236 | — | of the total. All of the vessels were cieeaie eal the 
% |R. Williamson ns, Workington .. 2 _ x i _ —_ . . 
108 The Dublin Dockyard Company, Dublin 4 "962 3 1,024 | 1905 1,046 3,082t - sizes range from 1000 tons up to nearly 8000 tons, 
1 Le See one eee. eee ice astern, wn} ¢ | 8 | 7 | ‘Some |teme| aier | foes | ose [ono [Suey Sf the twanty-aine vemsls being vessels 
108 |Ardrossan ny, Lim q rossan, N.B. 7 7 2 s e 
109 |Philip and Son, Limited, Dartmouth .| 20 850 | 10 365 | 1906| ‘365 | 2275+| 995 | — | between 3000 tons and 4000 tons. 
110 |Forrestt and Co., Limited, Wyvenhoe .. --| 819 31 849 | 1906 849 1,842t 657 | 242 Oruer Ports. 
111 |The ~— Shipbuilding Company, 4 S -— 5 oom lem a “a risa eed be eaid nee a 
112 rose, N. ee - os oe oo wa é a > m _ — i le n sai in: e other En 8 8- 
W. J. Yarwood, Northwich ) oa 800 | 183 | 1,387 | 1906] 1,387 | 2605 120 | 40 | trite as the figures regarding in Tables IV and V 
118 |Edwards and Co., Limited, London 12 793 13 1,875 | 1906 1,875 8,841 750 | 270 T ton i -_ . 
114 |Hepple and Co., South Shields 5 737 4 711 | 1907 737 2,525 1988 | — he output generally n less as regards nnage. 
115 Gooching Sretioens, Groat Yesmeuth - : ba : = a oe at _ — | Because of the great number of eg © built at 
116 |John Shearer an os, Limited, Yoker boll ,67 . _ _ : utham n. an 
117 |F. Braby and Co., Limited, Deptford, S.E. ..| 15 636 | 6 390 | 1907 636 1,886¢ 416 | 46 a ee Ser oon el a the 
118 iene Oe ne Oe ee vend teoden, | + | os | 3 | se |mes| aed ion] —" low = sd — 
9 |R. . Yard, London,E...; 7 < _ 57 
4 Fellows and Oo., Limited, Great Yarmouth .. 4 4 $ a7 1907 570 1,204¢ - ~d PRropvuctTiIon OF SHIPBUILDING FrRMs. 
121 |J. Miller, Anstruther and St. Monance .. — —_ _ : : . : 
122 |William Walker, Maryport... 2 519 | 1 260 | 1905] 1,165 | our] — | — |. In po ae ——- ph acne ———— —~ — 
123 | William Chalmers and Co., Rutherglen 8 457 6 762 _ - — 200 | 257 rms who have sent us re Lng! according 
124 |Cox ant On, Fulmoath 6 ee : a = A = ees - 1, 108t - ae the ang ge oe and alongside are stated the 
125 |{eaac Pimblott and Sons, Northwich .._ .. * ‘ | 37t | output for the ing year, the maximum output 
126 |P. MacGregor and Sons, Kirkintilloch, N.B. ..| 7 ssz | 5 300 | 1908 435" | 1,724 sez | ior | OF pal es with ie nes eee ~ 
127 |Crabtree and Co., Great Yarmouth ? a © 352 2 180 | — 320 807 — | : a! h . pas ith y . 
128 |G. Innes and Son, Portnockie .. a 4 320 | — — — — - - There is also given the foreign tonnage and the sail ton- 
129 ae ow hag aang, London. . S 4 . 1 fend — ie = on | Dae? for each firm. These figures generally epitomise 
130 |W. Fife an n, a an as - on ,62: ig + 
131 |3impeon, Strickland, and Co., Ltd., Dartmouth| 33 266 | 19 193 | 1907 266 | 1,238) "hens = work a. year, but there must always be diffi 
132 |G. and T. Smith, Limited, Rye .. ..  ..| 5 297 5 261 | 1907 297 1,505 - 297 | culty in stri ~—s comparison, since tonnage cannot 
133 |James Weatherhead, Eyencuth iS | . 4 — - — 1,657 ~ : m4 in any instance regs ed the true peed of the 
134 |The Larne Company, Larne os ete a = = as a 7s value of the work done. One high-s Channel 
135 |Hawthorns and Co., Limited, Leith  .. 214 s 1,326 _ - 5,574 - — 
136 |Mordey, Carney, and Co., Ltd., Newport, Mon.| 1 203 | 2 170 | 1907 203 | 3.180 — | 293:«| Steamer may be reckoned at 1000 or 2000 tons, and yet 
137 |Edward Hayes, Stony Stratford .. as a = 200 6 174 — _ —_ 200 — |her construction involves three or four times the 
Tg gta eng ny, a 3 200) 4 120 | 1907 200 2,177 53 | 200 | amount of work of a “‘ tramp” steamer of 8000 tons, 
139 |D. M. oie, eae, Glasgow; 4 192 ; = 1901 620 1,990 192 82 and so also with warship work. The sub ine boat 
140 |H. S. ., Southampton .. | - — ~- — — — 
141 |John Reid and Oo., Limited, Whiteinch 1 100 | 10 7,664 | — “ we = — |of 300 tons represents much more value than the mer- 
142 |R. McAlister and Son, Dumbarton, N.B. 5 94 2 19 | — 190 551 59 — | chant ship of 3000 tons. But it is not possible, in the 
143 |H. Shrubsall, East Greenwich... ae 1 76 1 69 | 1905 164 309+ _ 76 | absence of the cost-books of the firms, to give a@ more 
144 |J. and J. Hay, Kirkintilloch, N.B. 1 69 _ _ _ _ _ -_ acenietn Gaemaainnn 
145 |T. Sumner and Sons, Liverpool .. te — SS 60 2 82 | 1905 100 242 _ .- le ap - 
146 |Nicholson and Sons, Glasson Dock, Lancaster... 1 51 | — _ _ -- — _ 51 The first place on the list is taken this year by 
147 |G. Napier and Sons, Limited, Southampton ..| 1 20 1 15 | 1905 152 187t 20 — | Messrs. William Doxford and Sons, Limited, Sunder- 








* For five years. t For three years. 

tons were completed, representing about one-fourth of 
the total output ; this is considerably in excess of the 
proportion in previous years. 

The tonnage of craft not propelled by steam was 
20,700 tons, equal to 3.32 per cent. of the total, but 
this was made up by barges and small craft, with the 
exception of a barque, to which we have referred. The 
machinery output is, as shown in Table V., consider- 
ably in excess of that of previous years, due, in a 
measure, to the inclusion of high-powered warship 
machinery. 

The amount of new work now on hand is consider- 
ably below the tonnage in the order-books at the end 
of the previous year, and is less than half the output 
of the past year. When it is noted that much of this 
work is in an advanced state, explanation is found for 
the large number of men being discharged from the 
shipbuilding works on the river. 

As regards the other Scotch ports, little need 
be said. There are included three large steam- 
yachts, built by Messrs. Ramage and Ferguson, of 
Leith, the largest being of 1570 tons, for a foreign 
client. There are also several large merchant steamers, 
and a considerable number of steam trawlers and fish- 
ing craft, built principally at Aberdeen. The foreign 
tonnage is, as usual, high, although not so 7 as in 
the preceding year, as is indicated in Table IV. 


Tue Tyne. 

Work on the Tyne is of a steadily improving 
character ; but, unfortunately, nearly all the firms 
have a reduced output. This year the foreign ton- 
nage bulks as large relatively to the total as in the 
previous year, when it attained the unusually high 
ratio of over 32 per cent. Germany was the most im- 
portant foreign client, although Sweden, France, 
Austria, Russia, and Italy took a large amount of ton- 
nage. The total foreign tonnage was 112,000 tons, as 
compared with 133, tons in the previous year. 
The first place on the list is taken, as in the previous 
year, by Messrs. Swan, Hunter, and Wigham Richard- 
son, and this firm also take second place in the list of 
the United Kingdom. All the vessels were steam- 
propelled. The amount of work on hand is far below 
that of a year ago. 

Wear. 


The characteristic feature of the Wear work is the 
practical uniformity in size of the ships constructed. 
Thus, although the Clyde built 296 vessels of under 500 
tons, other Scotch ports 127, and the Tyne 55, only 
two or three such small vessels were launched at 
Sunderland, the majority of the ships being between 
3000 and 5000 tons, and the average of the 91 vessels 


























§ For seven years. | For six years. 

constructed about 3450 tons. This is smaller than in 
a years, the average having steadily diminished 
rom 3800 in 1902 to the figure for this year. This, 
however, is in part due to a greater number of small 
craft being included. The largest ship this year was 
oneof the new Italian liners, San Giovanni, of 6984 tons. 
As regards the general type of work done little need be 
said, A large proportion—namely, 38 per cent.—was 
for foreign owners, which is een f higher than 
in any previous year, as shown in Table IV.; and of the 
clients Italy is the most prominent, with 28,500 tons, 
while Norway comes second, with 27,000 tons; the 
Colonies third, with 19,000 tons; and amongst the 
others are Germany with three ships, and Holland, 
Austria, Sweden, and Denmark, with two each. As 
on the Tyne, the prospecta for the New Year are not 
at all satisfactory. There is little demand for ‘‘ tramp ” 
steamers, and, as has already been indicated, the re- 
quirements of the regular trading companies have been 
in most cases met. Perhaps the most striking case of 
diminished work on hand is that of Messrs. Doxford, 
who top the list for the United Kingdom, with 22 
vessels launched, and yet have only three ships on 
the stocks. Sir James Laing and Co., who have always 
taken a prominent place, have only two vessels build- 
ing; others, like the firms on the Tyne, have but one 
vessel], and some of them none at all. 


Tue TEEs. 


The Tees firms have this year built eight vessels 
of less than 500 tons, but 44 of the 54 vessels built 
are between 3000 and 5000 tons, and only two were 
over this measurement. First place in the district is 
taken by Sir Raylton Dixon and Co., Limited, who 
launched ten vessels, the t being only slightly 
less than in the previous year. The Tees firms have 
always produced a large proportion of foreign tonnage, 
and this year their ratio is 39 per cent.. as com 
with 24.6 per cent. last year; but in 1903 the propor- 
tion was 32 percent. The cbuutries to which the foreign 
tonnage has been sent include Norway, South America, 
Po 1, Belgium, and the Colonies. The Tees 
firms, like —_ on - a and at Hartlepool, have 
made a special study of cargo-carrying ships, par- 
ticularly with reference to the facility of lasing and 
of stowage of cargo, and this year we illustrated 
an interesting type built by Messrs Ropner and Sons, 
Limited, of Stockton-on-Tees. (See ENGINEERING, 
vol, Ixxxiv., page 597.) 





HARTLEPOOL. 


We regret that the three Hartlepool firms have not 
compiied with our request, like practically all other 








land, with a total of twenty-two vessels, of an aggre- 
gate tonnage of 91,254 tons, Board of Trade measure- 
ment, the vessels ranging from 2479 tons to 5296 tons. 
Practically all of the vessels were built on Doxford’s 
patent turret system, which has been fully illus- 
trated in ENGINEERING ; the fact that for seven years 
they have had an average output of about 65,000 tons 
indicates the efficiency of the system from the ship- 
owners’ point of view, and the facility and economy 
with which the vessels are built. Messrs. Swan, 
Hunter, and Wigham Richardson, who last year took 
the first place, have this year the honour of second 
place, their output being 37,500 tons less than in the 
receding year, when the Mauretania was included. 
Their splendid total for the past year is made up of 
19 vessels, including two docks, one of 3450 tons for 
Trinidad, and the other of 5710 tons for Rotterdam. 
The work has been of a varied character. Messrs, 
Harland and Wolff, Limited, Belfast, who have so 
often occupied the premier position amongst the firms 
of the kingdom, take third place this year, as was the 
case in the OD patcee-e year. Their total of nine 
vessels included two steamers for the Royal Mail service 
and one for the Aberdeen Line ; but perhaps the most 
interesting feature of their year was the construction 
of a new fore end for the White Star liner Suevic, 
and its towage to Southampton, where it was fitted 
to the after end, the original fore end having been 
severely damaged by the grounding of the vessel. 
The outstanding incident was really the towage 
of the fore part to Southampton, an exercise of 
British seamen’s pluck. The interest in Messrs. 
Harland and Wolff's work, however, is.centred more 
in the ships in progress, as they have a vessel which 
is the largest ordered, being 840 ft. in length, and as 
she will have fairly full lines to accommodate her large 
cargo, the probabilities are that the tonnage will 
ar in excess of even the Adriatic, launched in 1906. 
Another vessel is to have a combination of turbine and 
— machinery. 

The fourth place in the list is taken by Sir 
W. G. Armstrong, Whitworth, and Co., who at their 
Elswick Yard launched three notable warships: the 
first, the Superb, which belongs to the Pendcanahs 
class; the second, the cruiser Invincible; and the 
third, the 33-knot torpedo-destroyer Afridi. The 
vessels built at the Low Walker Yard included 
an ice-breaker, similar to the Ermack, which has 
done such splendid service in Russian waters. The 
new vessel is of 1574 tons. The other vessels 
were of the intermediate type, for the most part 
about 4600 tons, and four of them were for foreign 
owners. Messrs. Russell and Co., of Port Glasgow, 
who have so long occupied the first place on the Clyde, 
take fifth place on the list for the United Kingdom, 
with an output which is 8000 tons more than in the 
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TABLE VII.—PRODUCTION OF MARINE MACHINERY BY ALL FIRMS IN THE UNITED KINGDOM. 
| SEVEN | SEVEN 
1907. | 1906, | Higuesr Toray | veins’ 1907. 1906, | Higuest Toran! yeans’ 
| SINCE 1900. TorAL. Srxcr 1900. Tora. 
No. | NAME OF Fira. No. | Name oF Firm. 
| j 
LH.-P. . Year. | LH.-P. LH..-P. LH.-P. Year.| I.H.-P. LH.-P. 
1 |North-Eastern Company, Limited, Wallsend 48 |Shields Engineering Company, Limited, 
and Sunderland ¥ él a .. | 121,470 | 117,534 1907 | 121,470 | 712,093 North Shields .. es ~ ” ee 9,270 7,485 | 1907 9,270 39,297 
2 |The Fairfield Shipbuilding and Engineering | ; 49 |Ramage and Ferguson, Limited, Leith . 8,600 4,300 | 1907 | 8,600 17,900t 
Company, Limited, Govan.. * ..| 112,000 | 29,380 | 1907 | 112,000 | 390,415 59 |Crabtree and Co., Great Yarmouth... oa 8,120 6,705 | 1907 | 8,120 32,845 
3 |John Brown and Oo., Limited, Clydebank 73,000 | 108,900 1906 | 108,900 369,600 51 |A. and J. Inglis, Limited, Glasgow .. 4 8,000 9,200 1902 | 12,170 19,470 
4 |Wallsend Slipway and Engineering Com- 52 |Caird and Co., Limited, Greenock .. a3 7,700 17,000 1905 | ,000 107,600 
pany, Limited, Walleend-on-Tyne ..| 70,100 115,500 | 1906 | 115,500 451,960 % |Ferguson Brothers, Limited, Port Glaszo 7,700 4,050 | 1907 7,700 16,350t 
5 |Richardsons, Westgarth, and Go., Hartle 54 |G. T. Grey, South Shields .. ee , 7,580 6,950 | 1907 7,580 34,429 
pool and Middlesbrough .. ée ..| 66,250 65,300 | 1901 | 120,150 545,320 55 |W. Simons and Co., Limited, Renfrew, N.B 7,345 13,270 1907 18,279 76,350 
6 |Parsons Marine Steam-Turbine Company, | 66 |Ailsa Shipbuilding Co., Troonand Ayr .. 7,000 -- — | _ 
Limited, Wallsend .. és os ..| 65,500 43,000 1907 65,500 246,200 57 |Lobnitz and Co., Limited, Renfrew, NB. wif 6,760 6,195 1907 6,760 89,260 
7 |Oenny and Cv., Dumbarton .. pa ..| 63,200 44,200 | 1907 63,200 330,850 58 |Cooper and Greig, Dundee .. i e 6,160 1,800 | 1907 6,100 9,300: 
8 |D. Rowan and Co., Glasgow .. Be . | £0,220 45,850 | 1907 | 60,220 | 250,730 59 |Plenty and Son, Limited, Newbury 6,035 4,856 | 1907 6,035 14,581t 
9 |Blair and Co., Limited, Stockton-on-Tees..| 49,800 66,400 1906 66,400 834,900 60 | 4. G. Mumford, Limited, Colchester 5,800 3,400 1907 5,800 
10 |George Clark, Limited, Sunderland ..| 48,500 61,500 1906 51,500 318,700 61 |London and Glasgow Co., Ltd., Glasgow .. 5,300 13,100 1901 28,300 101,300 
11 |Cammell, Laird, and Co., Ltd., Birkenhea:| 48,225 16,000 | 1904 56,800 225,175 62 |J. P. Rennoldson and Sons, South 
12 |Workman, Clark, and Co., Ltd., Belfast ..| 45,650 49,500 1906 49,500 280,650 Shields .. ey ee a ie d 5,189 4,080 1902 5,525 30, 
13 |R. and W. Hawthorn, Leslie, and Co., 63 |Scott of Kinghorn, Limited, Kinghorn 5,000 1,730 | 1907 | 5,000 10,130t 
Limited, Newcastle-on-Tyne 1s ..| 44,000 _ 40,350 1904 76,500 360,295 64 | Hutson and Sons, Limited, Glasgow 4,650 4,300 1902 | 5,760 24,720 
14 |Barclay, Curle, and Co., Ltd., Glasgow ..| 40,532 26,320 | 1907 40,532 | 168,674 65 | Aitchison, Blair, and Co., Clydebank ‘ 4,380 1,730 | 1907 | 4,380 7,440t 
16 |Humphrys, Tennant, and Co., Limited, 66 |Bow, McLachlan, and Co., Paisley, N.B. . 4,220 5,130 | 1903 7,720 56, 
London... .. ..  «. «~~. | 41,000 | 27,000 | 1903 | 55,000 | 183,000 67 |John Cran and Co., Leith... 8,947 2,325 | 1907 | 3,947 6,272 
16 |William Doxford and Sons, Limited, Sun- 68 | Elliott and Garrood, Limited, Beccles 8,845 3,110 | -- — 
deriand .. oa - oP - ..| 40,063 39,100 | 1907 40,063 188,463 69 |J. Abernethy and Co., Aberdeen .. pre 8,720 3,210 1907 3,720 10,260 
17 |Alex, Stephen and Sons, Limited, Lint- 70 |Campbell and Calderwood, Paisley .. os 3,620 3,895 1903 | 4,065 32,150 
| house, Govan, N.B. .. ny Mi ..| 85,930 18,700 | 1907 35,930 163,440 71 | Vauxhall and West Hydraulic Engineerin | 
18 |Harland and Wolff, Limited, Belfast .-| 35,580 96,7 1903 | 100,400 | 463,611 Company, Limited, Luton .. ae ny 3,470 8,000 | 1907 3,470 16,839 
19 \John Dickinson and Sons, Limited, Sunder- 72 |\John 8S. Vaux and Co., Limited, Sunder 
land oe oe ee oe as ..| 83,000 55,000 1906 55,000 241,157 land ou oe oe 7 we me 8,300 1,000 _ _ — 
20 |J. I. Thornycroft and Co., Limited, Chis- 73 | Alexander Hall and Co., Limited, Aberdeen 3,280 2,910 | 1907 | 8,280 8,785t 
| wick and Southampton... - ..| 82,670 80,495 | 1907 32,570 — 74 |Colin Houston and Co., Kinning Park, } 
21 |J. 8. White and Co., East Cowes, Isle of Glasgow.. .. *: “. °s -.| 2,890 725 | 1907 2,890 7,150** 
| Wight .. es es - bh ..| 81,854 23,345 | 1907 31,354 109,354 75 |Hepple and Co., Limited, South Shields .. 2,745 1,790 | 1907 | 2,745 8,434 
£2 |D. and W. Henderson & Co., Ltd., Partick} 30,300 23,950 | 1902 35,300 165,500 76 | Lytham Shipbuilding and Engineering Com- 
23 |Rankinand Blackmore, Greenock .. ..| 20,260 23,200 1907 29,250 130,750 pany, Limited, Lytham és as « 2,712 2,795 1906 2,795 7,067+ 
24 | Yarrow and Co., Limited, London .. F 27,945 16,056 | 1907 27,943 126,706 77 |Gauldie, Gillespie, and Co., Glasgow be 2,700 2,240 | 1907 | 2,700 6,725§ 
25 |Dunsmuir and Jackson, Limited, Govan ..| 26,250 41,325 | 1906 41,325 192,335 78 | Renfrew Brothers and Co., Irvine .. ae 2,600 . 1906 | 2,650 7,420t 
26 |Earle’s Shipbuilding and Engineering Com- 79 |Hawthorns and Co., Limited, Leith es _ 2,550 — | —_ _ 
| pany, Limited, Hull .. a os ..| 26,130 19,800 | 1901 30,000 118,110 80 | Alex. Shanks and Sons, Limited, Arbroa‘h 2,495 1,192 | 1907 | 2,495 3,687" 
f |Central Marine Engine Works, Hartlepool 24,050 38,250 | 1901 47,700 223,000 81 Simpson, Strickland, and Co., Dartmouth 2,492 1,258 1905 1,421 10,054** 
28 |3wan, Hunter and Wigham, Richardson, 82 | Philip and Son, Dartmouth - i 2,435 1,595 | 1907 | 2,435 5, 
| Limited, Wallsend .. we ‘ns -.| 22,900 32,550 | 1906 32,550 167,100 83 |Clyne, Mitchell, and Co., Aberdeen ° 2,035 8,084 — | _ _ 
29 J. G. Kincaid and Co., Limited, Greenock..| 22,750 18,000 | 1905 20,790 114,451 84 |D. J. Dunlop and Co., Port Glasgow ; 2,000 7,870 1906 7,870 25,540 
80 |Palmer’s Company, Jarrow-on-Tyne .-| 18,580 26,850 | 1904 39,500 204,530 85 |James Ritchie, Partick ¥ ; on 1,530 1,810 1905 | 3,080 6,450t 
81 |W. V. V. Lidgerwood, Coatbridge, N.B. ..| 16,54€ 14,365 | 1907 16,540 63,410 86 |T. and J. Hosking, Bermondse bse ws 1,480 1,510 —_ | _ 2,90¢ 
82 |Vickers Sons and Maxim, Limited, Barrow- 87 |Allan, Anderson, and Co., Glasgow .. a 1,415 1,650 | 1906 | 1,650 3,515t 
in-Furness ie = eo és -.| 15,150 79,000 | 1906 79,000 307,040 88 | Fisher and Co., Limited, Paisley .. ee 1,350 | 1,205 | 1907 | 1,350 2,505* 
83 |C. D. Holmes and Co., Hull .. : --| 14,830 17,110 | 1906 17,110 81,715 89 |Davis and Co., Lowestoft .. a ee 1,350 400 | 1907 1,350 1,750t 
34 |Amos and Smith, Hull. . aia Py ..| 14,620 13,700 1907 14,620 69,005 90 |Uox and Co., Falmouth mA = a 1,330 1,802 1906 1,802 — 
36 |J. Readhead and Sons, South Shields --| 14,160 16,000 | 1905 16,500 100,650 91 |Alley and MacLellan, Limited, Polmadie, | 
36 |A. Rodger and Co., Govan .. = ..| 18,775 8,300 | 1907 13,775 64,775 Glasgow... ‘i és ie oa se 1,250 1,680 | 1904 2,620 8,030 
|Olyde Shipbuilding and Engineering Com- 92 |Dee Company, Limited, Queen’s Ferry, 
87 pany, Limited, Port G iw se --| 12,600 10,800 | 1905 18,000 $0,850 Flints .. os os 7 oe os 1,145 — i — _ — 
£8 |Scotts’ Shipbuilding and Engineering Com 93 | White and Hemphill, Limited, Greenock . 1,090 1,260 | 1905 | 1,600 8,520 
pany, Limited, Greenock .. ee ; 11,700 50,100 | 1906 | 50,100 | 182,585 94 |MacColl and Co., Limited, Belfast .. " 1,000 1,000 | 1906 1,000 3,650 
39 |Gourlay Brovhers and Co. (Dundee) 95 | Menzies and Co., Leith “gpa 995 550 | 1905 | 1,250 2/795 
| Limited. . ry xe ~ - .-| 11,300 15,800 | 1906 | 15,80) 69 199 96 |Thames Iron Works Shipbuilding and En | 
40 |Wm. Beardmore and Co., Dalmuir, N.B. . 11,000 4,000 | 1901 15,600 22,550t gineering Company, Limited, London .. 800 600 | 1907 800 1,400 
41 |Ross and Duncan, Govan “ es --| 10,785 11,636 | 1902 12,225 77,315 97 |W. J. Yarwood, Northwich .. a ca 598 _— — | _ _ 
42 |McColl and Pollock, Limited, Sunderland | 10,560 | 11,457 | 1906 11,457 62,797 98 | Baird Brothers, North Shields - ‘ 525 520 | 1903 1,325 2,780§ 
43 |Muir and Houston, Limited, Giasgow .-| 10,470 | 11,200 | 1904 14,900 89,210 99 | Muir and Forsyth, Greenock .. a oe 460 -- — -- _ 
44 |Hall, Russell, and Co., Limited, Aberdeen. 10,200 | 9,400 | 1907 | 10,200 51.430 100 |Edward Hayes, Stony Stratford, E... 3 425 380 | 1907 425 805+ 
45 \Caledon Shipbuilding and Enzineering | } 1 |J. and R. Houston, Greenock oe * 365 _— -- - —_ 
| Company, Limited, Dundee re ey 9,200 13,300 | 1906 | 13,300 34,356 102 |W. Sisson and Co., Gloucester es ed 253 297 | 1906 297 550* 
46 |Fleming and Ferguson, Limited, Paisley, 3 |Aberdeen Trawl-Owners and Traders’ En- | 
| = ne wa en + a ~ 9,100 8,300 | 1904 10,400 55,650 gineering Company, Limited, Aberdeen 250 — -- = _ 
47 McKie and Baxter, Govan, N.B... ol 9,710 7,005 | 1905 | 7,665 44,970 10t |T. Sumner and Sons, Liverpool. .. ‘ | 80 85 1905 250 415* 
| | 


* For two years. 


revious year, although the number of ships is the same. 

essrs. Russell’s list is usually made up, for the most 
part, of general traders, and this year four of the 
vessels (for Austria) are fitted with passenger and 
emigrant accommodation, while the others are of the 
pala cargo-steamer type, most of which are of 
about 4300 tons measurement. Messrs. Workman, 
Clark, and Co., Limited, take sixth place with a 
tonnage only 2200 tons less than in the previous year. 
This firm has maintained a steady output, the average 
being just under 60,000 tons since the beginning of 
the century. The Northumberland Shipbuilding Com- 
pany, Limited—seventh on the l'st—have confined 
themselves almcst entirely to a class of vessel to carry 
about 7300 tons, and within a few years they have 
built 46 of these practically to standard drawings. 
They have maintained theiraverage at about 40,000 tons 
per annum, and as they areunable to extend their works 
owing to the adjacent sites being occupied, this is quite 
a satisfactory result. ‘The eighth place is taken by 
Messrs. J. L. Thompson and Sons, Limited, who are 
the first in the Sunderland district. The ninth place 
is taken by the Fairfield Company. They include the 
cruiser Indomitable, the two Sar etien turbine driven 
steamers, a twin-screw steamer for the Irish service, 
and two steamers which were built to steam across 
the Atlantic, there to be severed amidships, so that the 
fore and the aft parts might pass separately through the 
canals to the Canadian Lakes, there to be put together 
_ The total tonnage for 1907 is more than double 
that of the previous year, and is well over the 
average. Three other Clyde firms follow in succession, 
all of them with totals considerably in excess of those 
of the previous year. Then come Messrs. William 
Gray and Co., of Hartlepool, with an output little 
more than half that of the previous year. These firms, 
with Messrs. Charles Connell and Co., Limited, Scots- 
toun, make up the list of firms exceeding 40,000 tons ; 
and it may be noted that the fourteen firms in this 


+ For three years. 
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{ For four years. 
category have produced about 820,000 tons, while last 
year there were in the same list only eleven firms, 
with a total production of 745,000 tons. The fourteen 
large producers this year supply over 45 per cent. of 
the total, as compared with 37 per cent. in the previous 
year. 

We regret that we cannot deal fully with the other 
firms named in the list, but reference ought to be made 
to the production cf Messrs. John Brown and Co., 
Limited, of Clydebank, who include in their returns 
the cruiser Infiexible, a turbine steamer for the Great 
Eastern Railway Company, and another for the 
Fishguard and Rosslare service, for which they 
formerly built two steamers, a Channel steamer for 
the Lancashire and Yorkshire and the London and 
North-Western Railways, a paddle-steamer for the 
Barry Railway, and two general traders for the 
Pacific Company, showing that this establishment, 
although its tonnage is smaller than the others, 
has turned out a volume of work of high value. The 
same may be said of Messrs. William Denny and 
Brothers, of Dumbarton, all of whose steamers, 
with two exceptions, were of the turbine type. 
These included two steamers for the English Channel 
service, a New Zealand steamer, two Japanese vessels, 
and a first-class torpedo-boat. The remainder of 
the satisfactory total is made up of a New Zealand 
liner, and a large steamer for Messrs. Patrick Hen- 
derson and Co.’s India service, and many vessels 
for river service in Burma and India. The Vickers 
return is also notable for the inclusion of submarines 
and high-speed steamers for Channel and other ser- 
vice. 

Tae Propuction oF ENGINEERING Firms, 


The horse-power of machinery produced by the 
various firms is given in Table VII. The North- 
Eastern Company, who have works at Wallsend and 
Sunderland, again top the list with an output of 


§ For five years. 





** For six years. 


121,470 horse-power. This represents the machinery 
of seveuty-one vessels. In addition the company re- 
boilered seven steamers, but no cognisance is taken of 
this work in the horse-power recorded in the total. 
The fact that the firm have an average for seven years of 
102,000 horse-power is suggestive of the success 
attained by the management. The Fairfield Company 
occupy the second place with 112,000 horse-power, the 
larg+ st yet achieved by the company, and made up of 
the machinery of seven vessels---the six already re- 
ferred to, in dealing with the shipbuilding work, with 
the addition of the battleship Bellerophon. Of the 
toval, turbine machinery accounts for the prepon- 
derating proportion. Messrs. John Brown ard Co., 
Limited, of Clydebank, come third—a proof that the 
ships built were of high speed, the proportion of 
machinery power to tonnage being over two to one. 
The Wallsend Company, who always take a promi- 
nent position, are this year fourth, with a reduced 
total, which is partly explained by the inclusion in 
1906 of the machinery of the Cunard liner Mauretania. 
lhat the firm are still able to maintain their high 
position is evidence of the efficiency of the manage- 
ment ; another proof is the high average for the 
ast seven years—namely, nearly 65,000 horse-power. 
n the return there is included the turbine machi- 
nery for the battleship Superb, and engines for six 
other of Sir W. G. Armstrong, Whitworth, and Co.'s 
ships, four of Messrs. Swan and Hunter's, and two 
others. Messrs. Richardsons, Westgarth, and Co. 
engined 42 steamers, and thus take fifth place with 
66,250 horse-power. This, however, is only about 
one - half the maximum achieved five years ago. 
The Parsons Marine Steam Turbine Company, who 
take sixth place, have the very satisfactory total of 
65,500 indicated hore-power, the machinery of six 
vessels, including the King’s yacht Alexandra, a tor- 
pedo-boat destroyer, a torpedo-boat, a despatch beat, 
and two vessels built in Japan. Messrs. Denny 
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and Co., who supplied the machinery for the firm’s 
ships built at Dumbarton, have also a large out- 
put of turbine machinery. Messrs. D. Rowan and Co., 
of Glasgow, who take first place amongst the Clyde 
firms who do not build ships, have produced machi- 
nery for twenty-three vessels, which gives them the 
eighth place in the United Kingdom. This is the 
highest output yet achieved by the firm. Messrs. 
Blair and Co., Limited, Stockton, engined twenty one 
vessels, of 49,800 indicated horse-power, in addition 
to supplying new boilers to several other ships. 
Messrs. George Clark, Limited, of Sunderland, have 
constructed twenty sets of engines. Messrs. Cammell, 
Laird, and Co., of Birkenhead, although having 
a small tonnage, have a large horse- power out- 
put, owing to the inclusion of two destroyers, one of 
which is fitted with machinery of 30,000 horse-power, 
to attain a speed of 36 knots, and the other of 13,000 
horse-power. Messrs. Workman, Clark, and Co. take 
twelfth place with a total only 4000 horse-power less 
than the maximum reached last year. Messrs. Haw- 
thorn, Leslie, and Co.’s total includes a destroyer, and 
the machinery of the battleship Téméraire. Messrs. 
Humphrys, Tennant, and Co. constructed the machi- 
nery of the cruiser Inflexible; and Messrs. Doxford 
the engines for the twenty-two vessels built by them. 
The production of the sixteen firms named exceeded 
40,000 horse-power, the total for these firms being 
979,400 indicated horse- power, or 55 per cent. of the 
azgregate output. In 1906 sixteen firms exceeded 40,000 
horse-power, with an aggregate of 1,570,000 indicated 
hor3e-power, equal to 50 per cent. of the total; while 
ia 1905 there were thirteen firms who exceeded 
this total, and these firms were credited with 54 per 
cant. of the output for the whole of the United 
Kingdom. 





“Tue Mopern DégvELopMENT OF BriTISH FISHERY 
Harsours”: Erratom.—We regret to find that in a 
ortion of the edition of the issue of ENGINEERING, of 
ecember 20 last, the first figure in the number opposite 
the word “Fraserburgh” in the right-hand column of 
Table V., on page 831, was damaged so as to be illegible. 
The figure so dama, was ‘‘5,” and the whole number 
should read ** 597,599.” 


Tue INSTITUTION OF MecHaNtcAL ENGINEERS: ER- 
RATUM.—In the report of the discussion on Dr. Ashton’s 
paper on ‘‘The Manufacture and Upkeep of Milling. 
Cutters,” which appeared in our last issue, the name of 
one of the speakers was, by a clerical error, given on 

age 880, middle column, line 30, as ‘‘ Mr. Robert Arthur 
: The name should have been ‘“‘ Mr. Archibald 

. Bruce.” 





GznMAN Suipprnc.—The rapid progress of shipping in 
Germany is shown by the fact that the tonnage of the 
mercantile marine of the empire, excluding fisbing-boats 
and tugs, increased in the past year by 264,424 tons. 
having attained, according to the latest statistics issued 
by the Government, 3,911,334 tons, as against 3,616,910 
tons. Last year’s figures include both steam and sailing 
vessels, the former accounting for 3,468,186 tons, and the 
latter for 443,148 tons. 





Supping Freicuts.—Mr. John White, of 23a, Great 
St. Helen’s, London, E.C., in his annual shipping review, 
states that freights have, with few exceptions, been 
unsatisfactory throughout the year. Considering the 
high working expenses by dear bunker coal, increased 
wages of seamen and labour everywhere, dearer stores 
and great delays at home and foreign ports adding greatly 
to the expense of the voyage, it is surprising that all the 
steamers are kept running. When in 1891 freights were 
in a similar state, there were 600,000 tons of steamers 
laid up in British ports, whereas now there are practically 
no steamers laid up. That losses are being made by 
some of the freights and conditions of charter accepted by 
British and foreign owners is certain, and it is to be 
regretted such cannot be arrested before the consequences 
cause serious disaster. The past year’s freights, in many 
directions, have been very similar to the markets of 
fourteen years ago, when rates were very low, especially 
homeward ; indeed, from Calcutta lower than the worst 
last year. Some extraordinary voya were under- 
taken last year. A steamer was sent from the Tyne to 
Java in ballast to load home at a very ordinary rate. 
When rates were very low from the River Plate in July, 
steamers were sent in ballast from the Plate to Java and 
Plate to Karachi to load home. A steamer was sent in 
ballast from the Plate to Natal, and then, finding the 
Indian market depressed, was sent on to Australia to load 
home. Steamers have gone in ballast from Bombay to 
Australia to load home. A great aasistance in supplying 
employment throughout the year for the larger cargo 
Steamers has been the demand for tonnage from this 
country, the Continent, and Australia to the West Coast 
of America. This has been further helped by the require- 
ments of the United States Government for carriage of 
&hout 200,000 tons of coal from the North-East Coast of 
Amerie to the Pacific Coast for supplies to the American 

leet. The shipment of grain from the Northern Pacific 
ports to the United Kingtom has provided remunerative 
work for a large number of steamers; indeed, the out 
a home requirements of the West Coast of America 

ave been the chief support of the large cargo steamers 
which have been so freely produced in the last three years. 








THE EDUCATION OF ENGINEERING 
APPRENTICES. 
Notes from Four Years’ Working of the Educational 
Committee's Recommendations.* 
By W. G. Spencer, Vice-President. 

In the month of December, 1903, a Committee of this 
Institution recommended the adoption of a system of 
marking for recording the timekeeping, industry, and 
evening study of engineering apprentices. The system 
was recommended by the Committee on general lines, 
each firm being at hberty to make such amendments as 
pa better suit the special conditions obtaining at their 
works. 

Four years having elapsed since the Committee’s report 





works, and evening study for 1907 will be found in Curves 
A, B, and C respectively (Figs. 1, 2, and 3, below). 
These three curves are combi in one curve, D, Fig. 4, 
which shows at a glance, above the name of each appren- 
tice, his exact relative position in order of merit, the 
weekly rate of ae pay he has earned for the 
current year, and the marks he gained in each ing 
year (shown by spots above or below his position on the 
curve). A framed copy of this diagram is wen BF in 
each department of the works, and remains on exhibition 
until replaced by the following year’s results. 5 
These curves are at best only an imperfect indication of 
**character,” and character—or *‘ gumption,” to use a shop 
phrase—is probably the most — ingredient in any- 
one’s composition, and one which often develops late. 
They form, however, to come extent, an indication 
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was issued, it has occurred to the writer to submit to the 
Institution certain data, in the form of curves, showing 
the result of the four years’ practical working of the 
system at the Neptune Engine Works. These curves, 


together with the deductions drawn therefrom, he hopes E, 


may be of interest to the members and lead to results of 
practical value. , 
Details of the arrangement of marks suggested in the 
Committee’s report will be found on 56 and 57, 
vol. xx., of our Transactions. The marking adopted at 
the Neptune Works differs from the suggested schedule 
in some details. Marks are awarded on a graduated 
scale for examination passes; details of the scale will be 
found in the Appendix at the end of this a we The 
results of each apprentice’s timekeeping, industry in 


* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, December 20, 1907. 





Curve A.— MEKEEPING 1907. 
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thereof, and the relative position of each youth, measured 
on this basis, is easily noted. 

In order to analyse these records for the years 1904-5-6-7, 
and to show the annual variation, the curves D’ (Fig. 5), 
F, G, H, J, K, and L (Figs. 6 and 7) have been con- 
structed. 

Curve D’ shows the combined curve, D, for the years 
1904 5-6-7. This has been plotted with a view of ascer- 
taining if the yearly variations ed in curves E to 
L arise from any marked deviation in the form of the 
curves. It will be noted that, generally speaking, while 
the whole curve has been raised, this is especially so in 
regard to the ion towards its lower extremity. 

Curve E shows the average total number of marks 
gained per apprentice in each yearly period. 

It is perhaps somewhat premature to attempt the de- 
duction of general conclusions from only four years’ data, 
but, so far as it goes, this curve appears to show that the 
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introduction of the system caused a general and very 
creditable ‘‘bucking-up” among the youths. As the 
novelty of the system wore off, the human tendency to 
backslide ap to have asserted itself to some extent, 
and it is probable the eventual mean will be found to be 
somewhere above 1904 and below 1905. This curve seems 
to the writer to indicate that, up to the present, the intro- 
duction of the system has been justified. ? , 

Curve F shows the average number of timekee ing 
marks gained by each apprentice out of a possible to 
= This ™—e indicates a Se, Ieerenes = 
timekeeping. » Seeeante « timekeeping is, in the 
writer’s a~ considerable, quite apart Sous its assist- 
ance in the maintenance of discipline and production of 
work. As a rule, he considers it a fair indication of 
character, and the training in character induced by having 
to turn out of bed early, especially in winter, is a distinct 
asset in a youth’s -- 

Curve G shows the average number of conduct marks 
gained in each year per apprentice, the ible maxi- 
mum being 120. These marks are a ed quarterly 
by the respective foremen, and are intended to indicate 
the relative industry and ability in the works shown by 
each ap tice. is idea is in principle, but its 

ractical application is affected by the introduction of the 

uman factor. The foremen undoubtedly endeavour to 
allocate their marks conscientiously, but there is naturally 
a wish on the part of every foreman to see the names of 
the young men under his charge well upon the list, which 
is liable to bias the judicial faculty, and it is extremely diffi- 
cult for anyone to place each youth in correct perspective. 

Curve H shows the average evening study marks 
gained per apprentice. 

Curve J gives the percentage of the total number of 
apprentices who gain any class marks. 

urve K shows the average class marks gained by each 
of those apprentices who actually gain any class marks. 

It will, perhaps, be more convenient to consider these 
three curves together, as J and K are really based on H, 
and intended as an analysis of the latter. 

The curve J is intended to indicate the percentage of 
~— who show any results at all from their evening 
study. 

The curve K is plotted with a view to indicating the 
quality of such work. 

The impression the writer gathers from a study of 
these three curves is that the number of apprentices who 
do efficient evening class-work forms a very small per- 
centage of the whole, and that, except in a few excep- 
tional cases, the work is of quite a rudimentary character. 
It will be noted that little more than one out of every 
five apprentices show any results at all. One has heard 
much of late years as to the dangers attached to over- 
attention to book-work. The results indicated by these 
curves should permit those who fear we are going to 
perdition from this cause to slumber in peace. Inciden- 
tally, the writer considers the curves indicate a justifica- 
tion for the argument that the attention of those respon- 
sible for theallocation of educational grants should be 
specially directed to seeing that such grants are so ar- 
ranged that the small percent: of specially able and 
hard-working youths are gran facilities for ing on 
to the higher technical schools and colleges, and that the 
chief business of evening classes should not be the produc- 
tion of a light crop over a large area, but rather the 
giving of assistance enabling a few to raise themselves 
above the average and to pass on to further advancement. 

This was clearly the aim of your Committee when they 
recommended that special facilities should be given to 
“selected” youths. It is a waste of labour to try to 
polish lead, but if the small percentage of silver contained 
in the lead be extracted, a high polish can with advantage 
be given to the rarer metal. The scholarship about to be 
founded by our Institution is a right step in this direction. 

Only a very exceptional youth, strong, both mentally 
and physically, can make any great headway by evening 
study, and, at thesame time, work regularly and well in 
the works from 6 a.m. to 5p.m. With a view to mini- 
mising this difficulty in favour of the really deserving, it 
is now arranged at the Neptune Works that the appren- 
tice at the head of the curve each year shall, between 
October 1 and May 31 next succeeding winter, commence 
work at 9a.m. instead of 6a.m., full-time pay being 
credited over this period. Should the same youth or 
youths be leading for a second or a third year in succes- 
sion, they will retain their privilege, and, in addition, 
the next in order will obtain it. In other words, the 
head apprentice of those required to attend at 6 a.m. will 
always be selected in each year. 

Curve L indicates the percentage of the total number 
of apprentices who fall below the zero line—in other 
words, gain no marks whatever. It will be seen that 
since the introduction of the system there has been a 
healthy decrease in the numbers under this category. 
The ‘‘scallywag” we have always with us, and while 
the extinction of this species is unattainable, its re- 
duction is desirable. 

The above-described system of marking and curve 
records is in operation in both the engine department 
and boiler department, but each is kept distinct, and the 
curves from the former departm ent only have been dealt 
with in this paper. Apprentices after commencing in 
the drawing office are not included in the curve. 

In conclusion, the writer wishes to state that he is 
satisfied that the exhibition of these curves in the works 
is a healthy stimulus to the ap tices, and he hopes 
their submission to this Institution may lead to a useful 
discussion. 





APPENDIX. 
Neptune Engine Works. 
At the end of on apg in each year each apprentice 
will be awarded marks as follows :— 





” For each approved cnmination erp aee or t ae 
matics (not exceeding three in num passed duri e 
year.—See Schedule A below. — 
For time-keeping.—A maximum of 120. 
For good conduct, industry, and progress in the work- 
shops.—A maximum of 120. 
ks for time-keeping will be deducted at the rate of | 


in some previous year, such students, in case of failure to 
pass the ‘‘ Honours” examination, will be allowed to 
count the marks they earned previously at the advanced 
examination. This is done with a view to encourage 
apprentices to take the higher courses of study. 

tudents will be —— to show improvement each 
year in the results of their examinations, and the ful! 
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made for special leave, or for sickness if certified by a 
doctor. 


_ Conduct marks will be awarded quarterly on the follow- 
ing scale:—Very » 120 marks. Good, 90 marks. 
Fair, 60 marks. oderate, 30 marks. 

An apprentice obtaining 180 marks in the aggregate 
will have the sum of 6d. added to his weekly rate of pay 


Fig .6 


Cunve E —Avenaee Torat Manne Gaineo pen 
Appnentice. 


Cunve G.—Avensee Conouct Manns Gaiman 
a ASSEN SOT OPH COTES 
120) 


Curve F.~Avansee Tie Manxe Gameo ran 
APPRENTION (OUT OF A PossiIOLE 
120) 





Toras No. of Apprentices 


ron Year enoine Sarramena 30Tw 
(249.0) 


for the ensuing year; for marks in excess of 180 his rate 
will be proportionately increased. 
ScuepuLE A.—Evening Science and Art Classes. 





—-- — Marks. | Marks. 











a | 
Board of Education, South Ken- First | Second 
sington— class. class, 
Science subjects .. ee ..| Stage l 30 20 
95 ee ee MS oe et” 50 30 
” ” ” 3 85 50 
as a aa ~ ... Honours; 110 7 
Mathematics—Division I. ..| Stage l 30 20 
” ” ° ” 2 | 50 30 
” ” ” 3 85 50 
” ” .* » 4 85 50 
at re ... Honours| 140 80 
é Division II. --| Stage 5 85 50 
s oY 5s s 2 85 50 
ae oi - ee 110 70 
“A * .-, Honours | 170 100 
Freehand drawing «eo ap ee 36 
City and Guilds— 
Science Subjects— Preliminary a 30 20 
oe pe Ordinary .. we 50 30 
ee ae Honours .. ae 85 50 
Armstrong College (Evening 
Classes)— 
Division as a. Il. IIL IV. 
Elementary stage. . , i 30 20 15 10 
Senior stage 7“ i oo} © 35 25 15 
Advanced stage .. a eo} 100 70 | 50 30 





No payment under this scheme will be made to appren- 
tices obtaining less than 180 marks, and apprentices who 
fail to obtain a reasonable number of marks for time- 
keeping, good conduct, industry, and progress, will be 
subject to dismissal. 

prentices commencing their apprenticeship between 

October 1 and March 31 will be entitled to half-rates for 
their first year. 

ks will only be given for examinations passed in 

the year for which the certificate is issued, except in the 

case of those students who sit for the ‘‘ Honours” 
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marks allowed for any given pass can only be obtained in 
one year. Should the stadent only succeed in obtaining 
the same pass a second time, the marks obtainable will be 
reduced by 10 per cent. 





AMERICAN Natura Gas.—The preduction of natural 
gas in the United States in 1906 amounted to 
388, 842,562,000 cubic feet, measured at the atmospheric 
pressure, or 9,396,963 net tons. The value of the output 
was 46,873,932 dols.—an increase of 5,311,077 dols. over 
1905. The great gain in 1906, amounting in value to 12.8 
SE cent., was largely due to continued development in 

Vest Virginia, where the increase was more than 
3,500,000 dols., and in Ohio, which reported a gain of 
1,400,000 dols. Pennsylvania lost ground to the extent of 
639,091 dols., or 3.3 per cent., while Indiana suffered a 
decrease of nearly half its product, or 43.4 per cent. 
The Pennsylvania industries employing gas as fuel, and 
notably the iron and steel works, Nid not find their supply 
curtailed as the result of decreased | gaa for a large 

uantity of gas was piped from West Virginia, so that 
the actual consumption in Pennsylvania showed an in- 
crease of fully 10 per cent. 





ALLoys OF Copper AND NickeL.—W. Guertler and 
G. Tammann (Zeit. Anorg. Chem., 1907) find that pure 
nickel has a transition point at 320 deg., above which it 
is no longer magnetic. The transition temperature 1s 
lowered ively by addition of copper, and occurs 
at about by eg. Cent., when 42 per cent. of the latter 
metal is present. The freezing-point curve of alloys of 
copper and nickel is a continuous one, rising almost, 
though not quite, in a straight line, from the melting- 

int of copper (1083 deg. Cent.) to that of nickel 
1451 deg. Cent.). At every point of this curve mixed 
crystals form ; the crystals which separate on solidifica- 
tion are § crystals (non-magnetic), but on cooling these 
are transformed into a crystals (magnetic), The micro- 
graphic examination of etched surfaces confirms the de- 
ductions from the freezing-point data ; even in slowly- 
cooled alloys, however, the mixed crystals are not quite 
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CompPitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

Tne number of views given in the Specification Drawings is stated 
in case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics, 

Copies of Specifications may be chained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may, at any time within two months from the date of | ig 


give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


13,965. S. Z. de Ferranti, Grindleford. Electric 
ces. (8 Figs.] June 18, 1906.—This invention relates 
to improved methods and means for the conducting of gaseous 
endothermic reactions, where, in order to effect the reaction, 
gases have to be h to a high temperature and suddenly 
cooled. The invention relates more particularly to the fixation 
of free nitrogen, whether contained in the air, or in waste fur- 
nace gases, or the like. The invention consists in effecting the 
sudden cooling of the combined gases, however heated—i.ec., 
whether by electrical means or otherwise, by great ex ion in 
a nozzle, the range of ex ion above or below atm: ere bein, 
chosen as may be desired. Further, the gases may be kept coo! 
by abstracting their kinetic energy by means of a high-speed 
wheel system, or they may be prevented from rising in t 


the advertisement of the fe of of a Complete Specification, 


a e. The end of the electrode b, which extends into the 
elix, is fixed in a socket A, which carries a pin ¢ protruding 
through a | tudinal slot s in the tuber. Keyed to the tube r 
is a toothed wheel z, gearing with a clock-work u and a governing 
device g. The tube r is rotated by the clock-work, carrying the 
pin t, and therefore the electrode b with it ; at the same time th 
pin travels in the helix /, so that the electrode b is ad d 
(Sealed December 5, 1907.) 


22,981. H. A. Jones, R. Pohl, and the 
Dynamo Manufacturing 


17, 1906.— invention relates to the ion of dynamo- 


constructi 

electric machines with the object of permitting a machine of a 

size to be run in a satisfactory manner at higher loads 
In electric motors, in order to reduce heating, 
currents of air have been employed, produced by a small fan on 
a an oe } os * has — that, although - 

eating ma, ept down by such means, the sparking begins 

be very oulees almost imm after the former heating limit 

, 80 that attempts to permit small machines to be worked 
at higher loads by the use of fans and the like have been in general 
al joned. According to this invention, the machine is built 
with means for simultaneously counteracting or pam = | both 
the heating and the sparking. The machine is provided with 


a Fig!. tig. 2. 














ture by suitably mixing them with heat-absorbing fluids or by 
cooled surfaces or a combination of these methods may be em- 
ployed. The air to be dealt with passes into a multi-stage turbo- 
compressor n provided with intermediate coolers o, and after 
compression enters by way of the pipe d into an arc-chamber 





This chamber is provided with electrodes m and is lined with 
ape material A. The gases formed and heated in the arc are 
then cooled by expansion in the nozzle i, the velocity generated 
thereby being abstracted by a wheel system, single or multiple 
as required, indicated at r. The exhaust gases then pass into a 
vacuum receiver 8, which is connected in turn to the multi-stage 
vacuum pump or compressor ¢t, which is also provided with inter- 
mediate coolers u. Finally, a motor v is provided to supply a 
balance of power to the system. It is generally converteas te 
mount the compressor n, wheel system r, vacuum pump t¢, and 
motor v, on a common shaft. In the process of cooling gases, 
however heated, by expansion in an appropriate nozzle, in order 
to get the best results, the air to be dealt with should be raised 
to a considerable pressure and then expanded into a good 
vacuum. It is also necessary that the nozzle should be correctly 
designed ag regards its over-all length and the ratio between the 
diameters of throat and discharge, so as to deal efficiently with 
the temperature and pressure drups concerned. en such pre- 
cautions are taken, it has been proved experimentally that com- 
plete cooling may be effected. (Sealed December 5, 1907.) 
15,338. Gebruder Siemens and Co., Charlotten- 
burg, Germany. Search- its. (1 Fig.) July 3, 1907.— 
This invention relates to the regulation of the electrodes of search- 
lights. The negative electrode consists of two parts inde- 
pendently movable, and as the positive electrode is also movable, 
there are three parts to be moved independently of each other. 
In order to avoid the difficulty in effecting the nice regulation 
essential in a search-light, experienced when there are three 
movable parte, there is used a cap of fireproof material at the end 
of the carbon tube that surrounds the negative electrode. It then 
becomes unnecessary to adjust the carbon tube, and it is only 
essential to move the two electrodes; but even this is not easy, 
because of the difference in the rate of combustion of the two 
electrodes. According to the present invention, a sure and con- 
stant movement of the electrodes, and therefore a fixed position 
in space for the illuminating crater, is obtained by making the 
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movement of the positive electrode depend on the voltage or 
current, while the negative electrode is uniformly advanced by a 
clock-work independently driven. By the combined action of 
these two regulating apparatus, one dependent on the electrical 
conditions, the other on time, great certainty and simplicity of 
regulation are attained, and, at the same time, the advantage is 
presented that any mechanical resistance to the advancement and 
rotation of the negative electrode, which can easily be overcome 
by the clock-work, has no influence on the regulation of the 
positive electrode; c¢ is the positive electrode, 6 the negative 
electrode, @ the carbon tube surrounding the latter, and k 
the fireproof cap surmounting the tube. A fixed plate e carries 
& socket i, wherein the tube a is mounted. -The negative elec- 
trode b extends through the plate ¢, and into a helix f, with 
which it is co-axial, and which is fixed at one end to the 
platee. This helix is surrounded by a tube 7, adapted to turn 
in suitable bearings, one of which, ¢1, is shown fixed to a 
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auxiliary poles, such as are described in the specifications 
Nos. 28,155, 1904, and 4375, 1905, whilst on the armature shaft 
is a fan of such a size that it will send currents of air over 
both the armature and the field windings. The auxiliary poles 
serve to prevent serious sparking even with a e increase of 
load, whilst the fan serves simultaneously to induce a current of 
air which prevents overheating in all parts of the machine. By 
the use of these two devices, it is possible not only to increase the 
load up to that desirable for working the machine at its maximum 
efficiency, but it is possible to work the machine at a much higher 
load without ill effects. In the drawing, ts the arma- 
ture, a the commutator, c the ordinary pole cores, d the yoke, ¢ 
the auxiliary pole core, and f the fan on the armature 9; 
it will be seen that the fan f is as large as it can be made to go 
teen in the of the h (Sealed December 5, 
1907. 


PUMPS. 

11,719, L. Friedmann, Vienna, Austria. Sight- 
Feed Lu ~Pumps. (6 Figs.) May 18, 1907 tis 
invention relates to sight-f ey ey be and effects in a 
more simple way than has hitherto been possible a visible oil-feed 
proportional to the piston stroke of the pump without subjecting 
the oil in the inspection-chamber or device to the same pressure 
as at the place where it is delivered for use. m is the oil-tank, in 
which is placed the lever i actuated by a rotating eccentric h. 
The eccentric A is rotated either directly, or worm or 
other gear. The pump cylinder a is made with an upper part a? 
of increased diameter, and in it the step plunger g, g! is 
reciprocated by the lever i ; b is the inlet opening, c the outlet open- 
ing, of the upper part of the cylinder, the latter opening being 
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closed by the an ay d; eis the inlet opening for the lower 
part al of the cylinder, the outlet opening of the same being 
closed by the spring-valve f. The opening c! in the casing of the 
valve d of outlet c is arranged above the inlet opening for the 
lower part a! of the cylinder, whereby the oil expelled from the 
rt a’, as a moves downwards, can reach inlet opening e 
y dropping visibly. At the end of the upward motion of the piston 
9,9, the inlet e is uncovered by the piston and the oil enters the 
_ a}, and on the return stroke is delivered under pressure to 
e place of use. Between cl and e an inspection-glass » can be 
arranged as shown in Fig. 2. In this case it is not necessary that 
el _ be placed immediately above ¢. (Sealed December 5, 
1907.) 


RAILWAYS AND TRAMWAYS. 


27,288. A. Spencer, London. Axle-Boxes. [3 Figs.) 
November 30, 1906.—This invention relates to axle-boxes for the 
journals of the running wheel axles of railway vehicles, and to 
dust-shields for use therewith According to this invention, the 
inner end of the axle-box is plain, or formed without the usual 
groove or recess for receiving the dust shield, and the dust-shield 
comprises a ring of LJ or channel cross-section, into which extends 
the plain wall of the axle-box around the hole therein, and the 
base of the J or channel-section ring is furnished on its inner 
periphery with a king-ring of leather that fits around the axl 


axle 
journal. The channel-thaped ring is built up of two angle- 


» Limi ° 
(2 Fiys.] October | : 





section metal rio 
secured together 
webs of the rings. 
the compound metal ring by 
parts of the ring together. 
shield, there is 


eke ee 
ve e over 
The ring ¢ is of leather, and is fixed to 








and |) thereof, distance-pieces g, or shouldered studs. The hole & 
in the end wall of the box is of suitable shape, such as that shown, 
distance-pieces 


to allow the shield being in position. e - 

g, or shouldered studs, assist in keeping the two outwardly- 
extending webs a and b of the shield at the desired distance 
apart. (Sealed November 28, 1907.) 


29,153. C. W. Mallins, Liverpool. Rail-Sanding 
Apparatus. (6 Figs.) December 21, 1906.—This invention re- 
lates to sanding devices for tramcars, and the object is to provide 
means whereby the ordinary supply of sand ‘to the rails to meet 
the usual requirements may be su mented by a very us 
supply, which shall be instantly available for use either in front 
of the leading or behind the rear wheels. The invention is de- 
scribed as applied to the operating gear of sanding devices of 
what is known as the “ Liverpool” type of car. In such operatin 

ear, at each end of the car, there is a punch-bolt lever A, whic 
8 articulated to the ding devices A1, A?. According to this 
invention, the driver is enabled by means of a special punch-bolt 
C, to operate the punch-bolt lever from its normal position either 
in one direction or the other, and the two punch-bolt levers at 
opposite ends of the car are so connected that movement in the 
one direction of one of the punch-bolt levers operates the near 
sanding device, but does not operate the remote one, whilst move- 
ment in the opposite direction Fragen ~ the remote sanding de- 
vice, and may, if desired, do this without operating the near 
one. The punch-bolt lever may have a hollow upright socket in 




















which the stem of a cranked punch-bolt C fits, the configuration 
of the parts being such that the cranked portion of the punch- 
bolt may point, say, rearwardly or forwardly, and in each case form 
as it were, a cranked continuation of the punch-bolt lever. The 

unch-bolt is fulcrummed on a pin connected by a rod 8 to the 
lower end of a lever 4, the upper end of which is connected to the 
slide of the sand-hopper. e connection between the rod 3 and 
the lower end of the punch-bolt lever is made by means of a pin on 
the rod fitting a slot 11 in the lever. The punch-bolt lever A at 
opposite ends of the car is connected by means of a flexible steei 
wire cable 12. Assuming the punch-bolt to point rearwardly, as 
shown, its depression by the driver’s foot moves the punch-bolt 
lever so as to operate the near sanding device A!, but the move- 
ment in this direction is i tive (the cable 12 not transmitting 
compression) in actuatin the punch-bolt lever at the te 
end of the car. If now the cranked punch-bolt be moved by the 
driver’s foot so as to point forwardly, its depression in this posi- 
tion will actuate the lever, so that whilst the articulating means 
connecting to the near sanding device A! are inoperative ead pin 
sliding in the slot 11), those connecting to the punch-bolt lever at 
the opposite end of the car are operated (the cable transmitting 
tension), and in turn this lever operates the sanding device at the 
other end of the car. (Sealed November 28, 1907.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,310. J. Hopkinson, L. H. . and J. 
Hopkinson and Go. Limt Hadaerenela. 


8 

Vaives. [4 Figs.) September 26, 1906.—This invention relates 
to further improvements in stop-valves of the kind described in 
Specification No. 27,798, 1903, operated by external screw-threads. 
In this type of stop-valve, the screw-threads on the valve-spindles 
are external to the valve-body and are not exposed to the currents 
of steam or other fluid within the casing. In carrying the inven- 
tion into practice, the spindle F of the upper valve B is connected 
by means of J and adjustable nuts to a bridge-piece L, which 
is screw-threaded in ly, is screwed on a series of screw- 
threads N formed on a sleeve M, which carries the operating 
hand-wheel T, and which is mounted to rotate between collars on 
the solid spindle of the lower valve ©. Said sleeve has also formed 
on it a second series of screw-threads O, of lesser pitch than the 
first series, and screwing through a bridge P which is mounted 
on side pillars Q fixed to the valve-lid or casing A. The bridge- 
jece P is free to move up or down on the pil for a limited 
Setence in order that both valves may be free to bear properly 
on their seats. The spindle W of the lower valve is solid, and 
pene through the tubular spindle F and through the sleeve M. 
e working of the improved valve is as follows :—On turning the 
wheel T in the direction for opening the valve, assuming the stean: 
or fluid travels in the direction indicated by the arrow, the first 
action is to raise the bridge P until it comes against the stops R, R, 
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and simultaneously to raise the bridge L and with it the upper 
valve B. By reason of the screw-threads N, which have double the 
pitch of the screw-threads O, the bridge L during this first part 
of the movement travels at double the rate of the bridge P, and 
ons when the bridge P comes to rest against the stops 
R, BR the upper valve B has raised from its seat a distance 
equal to twice the travel of the bridge P. On continuing the 
rotation of the wheel T in the same direction, the sleeve M screws 
through the bridge P and moves downward, carrying with it the 
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inner spindle W, and thereby moving the lower valve C off its 
seat. hile the sleeve M is screwing through the bridge P it is 
also screwing through the bridge L, but at double the rate, and 
the combined effect of the two series of screws N, O is to cause 


and the fork-grid, there will be greater leverage and more sensi- 
tiveness of action, which ensures that the catch end be instantly 
responsive to the action of the weft. The prongs of weft-forks 
as ordinarily constructed are usually smooth, and this allows the 
weft to slip up the prongs, especially when weaving fine counts, 
thus rendering the action of the weft-fork somewhat inert, and 
the catch may at times fail to rigs sufficiently high to clear the 
fork-hammer, with the result that the loom “ knocks off.” This 
invention is designed to remedy this evil, and for this purpose the 
fork-prongs B are corruga’ by bending them in a sinuous 
manner, the elevations and depressions D thus formed being side 
by side, and corresponding with each other. When the weft 

the prongs it will enter one or other of the said depres- 
sions, and be prevented from rising. A more regular and sensi- 
tive working of the fork is thug obtained. The invention also 
relates to an improved construction of weft-fork holders, such as 
are made in separate parts. The holder, according to this 
invention, is made with two projections J, J}, the shorter, J}, 
being bent at right angles to fit upon a pin F formed at the end 
of the fork-shank or stem E. The other, and longer, projection 
J fits against the face of the stem E, which is reduced to about 
half thickness, to enable the two parts to be put together and to 
come flush when they are firmly fixed by riveting. (Accepted 
September 4, 1907.) 


. W.C. Grundy, Bolton. Carding-Engines. 

{1 Fig.] November 23, 1906.—This invention relates to carding- 
engines, and has for its object to ensure the positive and auto- 
matic closing of the main cylinder door or cover whenever the 
cylinder is rotating except when the operations of stripping or 
grinding are taking place. The = of this invention is effected 
by mounting a cam 1 on the main cylinder shaft 2, and placing 
near this cam 1 a connecting-rod (made in two parts 3 and 5 
pivoted together), one end of which carries a roller 4 for the cam 
to work against, and the other is connected to an arm 14 for form- 
ing an extension of the cylinder door 13. The part 3 of the con- 
necting-rod is free to slide endwise or a bracket 6, and the t5 
is made in two pieces united by a knife and knuckle joint 7, 
which will allow the ends of the connecting-rod to approach when 
the knife joint is broken. To the pivot of the knife joint is also 
ted one end of a link 8, which is pivoted to one end of a 





the bridge L to rise at the same rate as the sleeve M d d 
poner mye after the first movement of the upper valve—that is, 
after the bridge P comes to rest—the two valves move away from 
their seats at the samerate. The reverseaction takes place when 
closing the valves. (Sealed November 28, 1907.) 


TEXTILE MACHINERY. 


25,243. J. Hetherington and Sons, Limited 
G. G. an, Mamibontose Self-Acting Mules. 
{4 Figs.) November 9, 1906.—This invention relates to self- 
acting mules and twiners, and has for its object to minimise 
triction in the bearings of the counterfaller-shaft in an improved 
manner, 80 as to enable more weight to be put on the yarn with- 
out exercising an undue strain on the threads. This object is 
accomplished by mounting the counterfaller-shaft at each faller- 
stand upon a plate carried upon, say, two balls fitted to run ina 
groove formed in a bracket attached to the side of the faller-stand. 
The counterfaller-shaft is thus supported at each stand upon a 
sensitive plate, which is free to slide upon the balls upon which it 
is mounted, and these sensitive plates slide freely backward or 
forward for a limited distance as the counterfaller-shaft is turned 
axially in either direction. a designates the faller-stand, b the 
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counterfaller-shaft, c the winding-on faller-shaft, d a bracket 
secured to the upper _ of the stand @ in which the improved 
bearing is fitted, e oF te, and f, f balle placed in a groove in the 
bracket d, upon which the plate ¢ rests. In operation, when the 
yarn is being wound on the spindles it has to draw round the 
counterfaller-wire against the weights upon the salmon-head 
levers and the friction of the counterfaller-shaft ) in ita bearings. 
In the present arrangement of mounting the counterfaller-shaft, 
the sensitive plates are free to slide upon the balls upon which 
they are mounted, backward and forward, fora limited distance, 
as the counterfaller-shaft is turned axially in either direction, 
and therefore the friction on the faller-shaft is reduced and the 
weight on the salmon-head levers can be increased, and thus a 
more uniform tension upon the faller-wire, both when the faller- 
wire is rising or falling, can be obtained. (Sealed November 28, 


1907.) 
weit W. B. White and Sons, Limited. 
te, Colne. 


and R, 
Loom Weft-Forks. (3 Figs.) May 3, 





Fig.7 





1907.—In the actuation of a weft-fork in the course of weaving, 


lever 9 fulcrummed at 10 on the side framing, and having at its 
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outer end two steps 11 and 12 corresponding to the ordinary bear- 
ings for the stripping and grinding rollers. In operation if the 
attendant should attempt to open the ae door 13 when the 
main cylinder is running, the cam 1 acting on the roller 4 of the 
connecting-rod 3, 5 will move it away endwise, thus causing it to 
act upon the extension-arm 14 and close the door 13. When, 
however, either the ones or grinding roller is in its bearings, 
the stepped lever 9 will be depressed, and by its link 8 will break 
the knife or knuckle joint 7, thus shortening the connecting-rod 
3, 5, and taking its end with the roller 4 clear of the throw of the 
cam 1, until the stripping or grinding roller is removed when the 
connecting-rod 3, 5 will regain its full length, and the cam 1 will 
at once actuate it and close the door 13. Whenever the main 
cylinder is stationary,and in whatever position the cam 1 may 
be, the cylinder door 13 can be opened by moving the lever 9, and 
thus breaking the knuckle joint 7 and shortening the connecting- 
rod 5. (Accepted September 25, 1907.) 


MISCELLANEOUS. 


22,105. W.R. Ormandy, Warrington, 
Frost and Co., Limited, London. ° 
(2 Figs.] October 6, 1906.—This invention has particular reference 
to vulcanising processes in which a finely-divided substance is 
used in contact with the article to be vulcanised. In such pro- 
cesses, it has been proposed to use sand or soap-stone powder, but 
these substances are inefficient, as they are bad conductors of 
heat. According to this invention, a oo metallic sub- 
stance, such as small shot, is employed as the heat-carrying 
agent. A substance of this kind will behave as a quasi-liquid, 
that is to say, it will tend to adapt itself to the contour of any 
article with which it may be brought into contact, and will also, 
to some extent, transmit pressure after the manner of a liquid. 
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Thus, such a substance is very advantageous for use as a heat- 
carrier in vulcanising, for it will make close contact with the 
article to be vulcanised, thus avoiding the necessity for a specially- 
oe mould or block, and any required pressure can be trans- 
mit through it. A is a steam-tight casing, having h 

tubes B passing straight through it from a burner C. e front 
wall A! of the casing is curved, and the side walls are extended 
and joined by a plate A? shaped roughly to suit the contour of the 
tyre, and provided with an opening A®. The space between the 
walls A! and A2 is intended to be filled with the finely-divided 
metallic substance, which, in the example illustrated, is in the 
form of small shot C. In order that pressure may be applied to 


eating 


exerted by the screws E will be transmitted by the shot C, and 
will cause the surface of the body of shot to conform closely to 
the contour of the tyre F. The apparatus is provided with some 
securing device, such, for example, as the strap G, whereby it can 
be fastened to a tyre whilst in situ on the rim H of a wheel. The 
space within the casing A is intended to fulfil the functions of a 
steam-generator, the steam being raised by the heat from the 
burner passing through the flues B. (Sealed November 28, 1907.) 


2596. B. A. O. Prolli Copenhag Denmark. 
Cen nite Figs.) znd 1, 1907.—The 


present invention relates to centrifugal separators of the type in 
which the unskimmed milk is led from a milk inlet-chamber, 
placed in the separator-drum, into a number of tubes arranged 
around the axis of the drum, to be thereafter distributed over the 
conical plates through slots or openings in the wall of the tubes. The 
drum a has a bottom b raised so high that the supporting bearing 
of the drum can be placed at or above the centre of gravity of 
thedrum, The drum is closed by a cover c, and, in its upper 
part, is provided with a milk inlet-chamber f, into which the 
unskimmed milk is led, and which is connected through channels 
ewith tubes d, which are closed at the bottom and arranged sym- 
metrically around the axis of the drum ; from these tubes the 
unskimmed milk pours through slots or holes in the wall furthest 
from the axis on to the conical plates. The channels ¢ have such 
a direction and length that the tubes d will be at such a distance 
from the axis of the drum that they cannot be completely filled, 








and consequently there will be produced in each tube at the side 
next to the axis an air space, eventually connected with the space 
without the tubes thrcugh small channels or holes in the lateral 
walls of the tubes. During the rotation of the se tor, 
the unskimmed milk pours on to the conical plates through 
the slots or holes in the tubes d, whilst the cream gathers outside, 
and between the tubes, so that here also an air-space is produced 
within the inner side of the cream layer. If the feeding of the 
centrifugal apparatus is unequal, the pressure within the tubes d, 
as well as within the inner surface of the cream layer, is equalised 
by means of the said air-layers, so that, in spite of the unequal 
feeding, the pressure will be equal at all parts of the drum, at the 
top as well as below. The cream particles, which are se ted in 
the tubes d, cannot come into contact with the inner side of the 
tubes, and consequently cannot adhere to or stop up the tubes. 
They, therefore, will go with the milk stream, and be thrown out 
through the slots or holes in the tubesd. The cream particles in 
the inner surface of the cream layer also will not be able to ad- 
here, this being prevented by the air layer within the cream layer ; 
g is the cream outlet, and A the outlet for skimmed milk. 


(Sealed November 28, 1907.) 

15,221. J. A. King, London. Fireproof Slabs. 
[6 Figs.] July 2, 1907.—This invention relates to fireproof floor 
slabs of wedge or triangular shape, arranged to fit each other in 
pairs, and capable of being ees to suit the width between 
the joists, said blocks on their adjoining faces being provided 
with interlocking means, and the present invention has for its 
object to provide a means whereby said blocks when adjusted are 
locked or prevented from longitudinal or sideways movement. 
The slabs as a whole are represented by a and are formed wedge- 
shaped, and are provided with a grvove b and tongue c for the 
purpose of interlocking one with another, the groove b extending 


Fig.1. 
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from d to e and the tongue from e to f. The end or base a? of 
each slab is vided with a slot a* for the reception therein of 
the flange of the girder. The slabs when in position are then 
secured against lateral and longitudinal movement by means of 
the dovetail keys g, which are formed by pouring in plastic 
material and allowing the same to solidify ; or keys solid in the first 
instance, and of any material, may be employed, and which fit in 
the dovetail recesses h, filling up the space which is left between 
two ad. — es. If desired, the tongues may be shortened 
in the direction e 


r 25, 





and through the shot, movable bars or side pieces D are provided, 





if the weft can be kept low as it is passing between the fork-prongs 


which can be forced forward by means of screws E. The pressure 


k, to permit of adjustment being given to the 
slabs with relation one to another. (Accepted Scptembe 
1907.) 
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LABYRINTH PACKINGS. 


In order to diminish leakage losses in his well- 
known steam-turbine, the Hon. C. A. Parsons 
introduced a form of packing which has been some- 
what extensively adopted, not only by himself and 
his licencees, but also by makers of other patterns 
of steam-turbines, This type of packing has been 
called a ‘‘ labyrinth packing,” but the name is, 
perhaps, badly chosen. The essential idea on which 
the packing is based is not so much the causing of 
the steam to take a tortuous path as to wire-draw it 
at a great number of points. The essential features 
of the packing are well shown in Fig. 1. Here the 
rings on the casing are usually of brass, though 
steel is now being used in some cases where the 
steam temperature is very high. They are com- 
monly ;; in. thick and are set at a pitch of $ in. 
They engage, it will be seen, with grooves turned 
on the rotor, and the position of the latter is 
adjusted axially, so as to bring the brass rings 
almost into contact with one face of the groove on 
the rotor, into which it fits. The two faces are, 


in fact, ground and scraped together, and then: 


finally the rotor is shifted axially, so as to allow 


a distance of 2 few mils between the faces of the 
opposing rings. With brass rings a curious pheno-: 


menon is often observed after the turbine has been 
at work for some time. The rings are commonly 
inserted in short 6-in. to 8-in. lengths, which, as 
originally fixed, abut one against the other. After 
being in use for some time, however, gaps of } in. 
or more are found between the ends of adjacent 
strips. Some makers have for this reason adopted 
the plan of putting in these packings in 2-in. 
lengths only. The differential expansion between 
the cast-iron and the brass is said to be insufficient 
on these short lengths to overcome the frictional 
resistances to the creeping of the strip, so that the 
joints do not open. Other firms, on the other 
hand, are adopting steel instead of brass for the 
casing-rings of the high-pressure dummy, and these 
can be inserted in lengths equal to the half circum- 
ference of the casing. The clearance allowed 
between the casing and the rotor-rings depends, to 
some extent, on the stiffness and general dimen- 
sions of the rotor. In one electric-light turbine 
of which we have knowledge, though the clearance 
measured cold was 15 mils between the opposing 
surfaces, these came into contact so soon as the tur- 
bine was started, to avoid which it was necessary 
to increase the nominal clearance to 20 mils. Other 
electric-light turbines are, however, running success- 
fully with clearances of 8 to 10 mils only, and the 
trouble presumably arose from distortion. The 
nominal clearance allowed in marine dummies of, 
say, 5 ft. to 6 ft. in diameter, is 18 to 25 mils. What 
the true clearance is when the turbine is at work 
remains, however, a doubtful matter, particularly as 
it is quite conceivable that there is a differential 
expansion between the rotor and the casing which 
might increase clearances at one end of the dummy, 
and diminish them at the other. In any case it 
must be uncertain to the extent of the clearance 
allowed at the thrust-block, which in the case of 
electric-light units is from 2 te 5 mils. The upper 
half of the thrust-block used to take up any axial 
thrust, it will be remembered, is generally adjust- 
able relatively to the lower, and the thrust-collars 
on the rotor shaft are allowed a play of about 5 mils 
between the upper and lower half rings. In some 
cases this adjustment is omitted, the upper and 
lower grooves of the thrust-block lining truly with 
each other, and being 2 mils wider than the collars 
which fit into them. 

The establishment of a rational formula for the 
discharge of steam through packings of the kind 
in question may be of some value and interest. 
Referring to Fig. 1, the steam issues from be- 
tween the first pair of rings with a considerable 
velocity and kinetic energy. The whole of this is 
destroyed by internal friction before the steam 
reaches the second pair of rings, which it does at a 
reduced pressure and augmented volume. Between 
these it again expands, acquiring kinetic energy, 
which is again destroyed before the third pair of 
rings is reached. This process being repeated at 
each pair, it will be seen that almost the whole of 
the available energy of the steam is destroyed by 
luternal friction, and that it issues from between 


the last pair of rings with a velocity much less than | . 


that due to its complete ex on. 


Subject to certain limitations, described below, 
the discharge through such a packing can be calcu- 


"ae ee 
niall ( ?) 
Vi (N + log, p), 


where w denotes the weight discharged in pounds 

r second, Q the area available for flow in square 
eet, P, the initial pressure, and V, the initial 
specific volume of the steam, whilst N denotes the 
number of points at which the steam is wire-drawn, 
and p the ratio of expansion. This formula is 
besed on a coefficient of discharge equal to unity, 
and hence the factor 68 should, eenhagh, be re- 
duced to about 60. In most cases, moreover, the 
term loge p may well be omitted in practice, as its 
inclusion but little affects the calculated discharge. 

The formula can be established as follows :— 

Let the total energy available in 1 lb. of steam 
expanding between the initial and final pressures 
be U heat units. At each point of wire-drawing 
a certain quantity of energy must be supplied to 
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each pound of steam to create a velocity of flow ; 
let this be denoted by q, heat units, which, as the 
steam increases in volume, will be different for each 
of the N pairs of rings. : 
The total energy expended will therefore be 


n=N 


ER SQ. IN. 


Zan, 
which in turn must be equal to U. 
Now 
n=N x+s 
= an -| qa n very approximately, 
n=] i 


for, referring to Fig. 2, plot down against n as 
abscissze a number of values of gq, say, for example, 
q, to gg, and draw a smooth curve through their 
upper extremities. At the points n = 4 and n = 8} 
raise the perpendiculars ABand CD. Then the 
area of the whole curve A BCD is: obviously very 
nearly equal to the sum of the ordinates q,, q, &c., 


o + Ye 
But the true area of this curve is represented by 


35 
Hence 
n= Né newn+) 
Za= | qdan. 
n=l n=} 


_ It next remains to express U as a similar 
in . 
We may obviously write 
U = Us = Vo, 
which is equal to 
=U, 
f, av, 
U = Uo 
but this integral is taken between limits which do 
not correspond to those of the integral previously 
obtained. 
It will be seen, however, that 
Us4i = Us + gu, 
and we may thus write approximately 
Us = Un+a — & guts 
Uo = Ui - 3%, 
whence 
Ux — Us = Uses - Uy - af axa - 0 } 


Hence, finally, our original equation may be 
written very approximately as 


+4 
[edn= e+ — Us —taxtait'a 
: 
oma +t [Yo w+ 9 
-{ dU - if dq. 
U=U, —% ° 

As the limits of integration cumupees through- 
out, we may omit them and divide by g, and thus 
get 
dn=#U _ x44 

q qd 


as the differential equation to the flow of the steam 
through the packing. 


This gives 
N = . d U 
‘ae 
Now if v be the velocity of flow through a pair of 


rings, we have 778 q = the kinetic energy of 1 lb. 
of the steam, or 

_ v 3 
ie (34) 


but if Q be the area in square feet available for 
flow, V the a volume of the steam, and w the 


— hlog q 
u 


N 
. 
» 


weight passed per second, 
vQ=wV, 
whence 
¢= w2 V2 
224? (2’ 
and thus 
4 log, =. = log, p, 


where p is the ratio of expansion. 
Substituting for 4 in the formula for N, we get 
q 


“= 2U 


224 02 
. 2% w me 
Now it is known that when steam is wire-drawn 
the law of expansion approximates very closely to 
PV = constant. 
The work done, therefore—or, in other words, 
the value of U—is given by 


144 
= ¥ 
ud 778 


— log, p. 


Vv 
1Vi log, Vv; ; 
whence let a+ 

m Sones V3 are 
So that 
_ 2242. 144 x @ x PAV 
778 w* 
— 4643 P, Vif 1 ) 
we Vea 
Whence, finally, 
1 
Pi (1-—- 
( p ) 


w= eo) 
V, (N +1og, p) 


It should be noted that as the expansion is hyper- 
bolic, p may be taken indifferently, either as p = 


a or as p = pie the latter being in general the 


more convenient, ‘since the initial and the final pres- 


sures-are generally the data given. , ache 
There is, further, it should be observed, a limi- 


v %aV 


ys 


— log, p. 


— log, p 
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tation in the applicability of the formula, just as 








lated by the formula 





+} 
Je dn. 
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there is to the rational formula for the flow of 
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steam from a simple orifice. In the latter case, as 
is well known, the discharge reaches a maximum 
when the external pressure becomes 0.58 of the 
internal pressure, in which case the velocity of 
flow is 1450 ft. to 1500 ft. per second. Similarly, 
the above formula requires correction if ithe calcu- 
lated velocity of flow from between the last pair of 
rings exceeds, say, 1500 ft. per second. So far as 
we have tested the formula, however, this correc- 
tion appears to be very small. 

Some numerical deductions from the formula 
may be of interest. In'the case of a certain electric- 
light turbine of 1000 kilowatts rated capacity the 
mean circumference of the high-pressure dummy is 
about 44 ft. If the clearance is 19 mils, the area © 
available for flow will be, say, 0.007 square foot. 

Taking the initial pressure below the governor- 
valve as 155 lb. per square inch absolute, that at 
the other side of the dummy will be about 65 lb. We 


have then p = = = 2.4 nearly, and loge p=0.88. 

V, the volume corresponding to 155 lb. pressure 
is 2.92 cubic feet per pound; whence the weight 
discharged per second is given by 


<> 
- af 155 (1 - 5) . 
w =68 x 0.007 2.92 (16+ 0.88) = 0.7670 lb. per second. 

This value should, of course, be multiplied by a 
‘* coefficient of discharge,” which may perhaps be 
taken as 0.9, making the discharge 0.69 Ib. per 


second. 
The final velocity is 
— wv Vw _ 9.767 x 2.92 x 2.4 


Us = 


2 , 0,007 


so that the formula is strictly applicable. Since the 
flow through the blades of a turbine of this size will 
be about 44 lb. per second, it will be seen that the loss 
through the high-pressure dummy forms a substan- 
tial fraction of the total flow. The clearance taken 
is thet actually used in practice on a particular tur- 
bine, or, rather, itis the amount of this clearance 
when the turbine is cold; it is by no means certain 
that the figure is quite the same under running con- 
ditions. 

The low pressure dummy of the same turbine has 
a mean circumference of about 12.7 ft., so that here 
the gross area available for flow is 0.020 square foot. 
Ihere are six pairs of rings, and the pressure at 
the entrance to these is about 7 lb. absolute, and 
at discharge, say, 14 1b. absolute. 

For substitution in the formula we have 


7 


= 770 ft. per second; 


O° m= 4.667, 
and 
log, p = 1.54. 
Taking V, = 53 cubic feet per pound, 
7 x 0.9541 
w = 68 x 0,020 bs (6 + 1.54) 


= 0.176 lb. per second. 


Here again the value found should be multiplied 
by a coefficient of discharge to get the true result. 

In the first place, however, it is necessary to dis- 
-over whether the final velocity of flow exceeds the 
critical value. 

We have 


ts = 


z ¥ P = 2174 ft. per second. 

The formula is therefore not perfectly applicable, 
and the discharge must be found by a method of 
trial and error. Thus, assume in succession the 
pressure before the last pair of rings is 6 lb., 5 Ib., 
and 4 lb. absolute, and calculate by the formula 
given the corresponding flow through the first five 
rings. The values obtained are as follow :— 


Assumed pressure be- 

hind fifth psir of 

rings is se, 5 4 Ib. 
Corresponding _ dis- o- te. 


charge through the 
five pairs of rings ... 0.1124 0.1496 0 1750 1b per sec. 


The flow from the last pair of rings, with, say, 
a pressure of 6lb. absolute on one side and 1.5 14 
solute on the other, is given by Napier’s formula 
—viz. :— 


 &F 

70° 
where A is the area available for flow in square 
inches, and P the absolute pressure in pounds 
per square inch, 
obtained ;— 


The following figures are thus 





Pressure behind filth 


:_ pair of rin Lar @ 5 4 Ib. per 
Discharge from last sq. in. 
Oe cc, oe ... 0.2326 0.2060 0.1650 1b. persec. 


' Plotting down the two sets of values as in Fig. 3, 
it will be seen that the two curves cut at a discharge 
of 0.17 lb. of steam per second, which is therefore 
the discharge from the low-pressure dummy. This 
it will be seen is much less than that through the 
high-pressure dummy. It should be noted, how- 
ever, that the pressure, producing flow through 
the low-pressure dummy, is often quite double that 
taken in the above example, since the particular 
turbine under consideration had four dummies in 
place of three, as is usual. 

As another example, consider the case of a large 
marine dummy, having a mean circumference of 
about 17} ft., with thirty-two pairs of rings, and a 
running clearance of 26 mils. Taking the steam 
pressure at the inlet as 178 lb. absolute, and on 
discharge as 21.4 lb., we have p = 8.32; loge p 
= 2.11, whilst V, = 2.568 cubic feet per pound 
and Q = 0.07446 square foot. 

This gives 

w = 68 x 0.07446 


2.568 (34.11) 

Here again, however, the final velocity is above 
the critical value, rendering the formula imperfect. 
Correcting in exactly the same way as before, it 
appears that the actual steam pressure producing 
flow through the last pair of rings is about 46.5 lb. 
absolute, and that the weight discharged is about 
3.44 lb. per second. The correction, therefore, is 
again a very small quantity. 

In the turbine in question at full load the actual 
flow through the blades was about 40 Ib. per second, 
so that the loss by dummy leakage on this turbine 
amounted to about 8 per cent., assuming a coefli- 
cient of discharge equal to unity. With a coefficient 
of discharge equal to 0.9 the loss would be about 
7 per cent. 


178 x (1 — 0.0144) _ 5 ang 
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The Evolution of Matter. By Dr. Gustave Lr Bon, 
Membre del’Academie Royale de Belgique. Trans- 
lated from the Third Edition, with an introduction and 
notes, by F. Leaar. London: The Walter Scott Pub- 
lishing Company, Limited, [Price 5s. 

Dr. Gustave Le Bon makes it abundantly evi- 

dent in his book that he is suffering from a griev- 

ance. Indeed, his irritation is so great that it pre- 
vents him from presenting his own position quite 
clearly, or of doing justice to his scientific contem- 
poraries. His complaint is, that his claims to 
priority of discovery have not been admitted by 
physicists, and that to secure prompt recognition, 
acknowledged reputation and prestige are necessary. 

We believe that all are willing to admit that Dr. 

Le Bon has worked assiduously at many of the pro- 

blems on the borderland of physics and chemistry 

—problems, be it remembered, the solutions of 

which are still far from obtaining universal accept- 

ance—and it is much to be regretted if, in the 
excitement attending the production of rival 
theories, he has not received that measure of atten- 
tion to which he is entitled by his industry and 
perseverance. But he would be the first to admit 
that repetition of experiments under varied condi- 
tions and the verification of statements by indepen- 
dent examination are very necessary preliminaries 
before the reception of any theory. And when the 
charge of neglect is examined in connection with 
any definite complaint, we doubt if it can be sub- 
stantiated. By way of example, we may instance 
Dr. Le Bon’s assertion with regard to his discovery 
that radioactivity is a phenomenon universally 
reas eget throughout Nature. From the way 
in which this claim is made it is not at all clear that 
the author understands by radioactivity what is 
generally meant by that term, and even if it be, as 

a mere matter of dates, it would seem probable that 

Professors Elster and Geitel might make good their 

claim to priority. Professor J Thomson is 

cited in proof that radioactivity can be detected in 
water, sand, clay, brick, &c., but it would seem 
more correct to say that Professor Thomson proved 
the wide distribution of radium, rather than that 
the property of radioactivity was possessed by ordi- 
nary materi 

It is of more importance to note what is the 
main thought that the author endeavours to convey 
in this treatise. Apparently he wishes to demon- 
strate that matter is a form of energy—a stable 





form of intra-atomic energy ; that matter is not 





eternal, and can vanish without return owing to 
the continual disintegration of the atoms, and that, 
further, this atom is a colossal reservoir of energy. 
Science has become so exceedingly tolerant with 
regard to conceptions of matter, of ether, and of 
energy, that anyone is entitled to hold what views 
he pleases without being regarded as a heretic, pro- 
vided his deductions are consistent. Science has 
learnt that researches have only a provisional value, 
and that evidence is not abe conclusive evi- 
dence. A theorist may, if he chooses, base his 
theories on the speculations of Professor Osborne 
Reynolds, who has shown that it is not unscientific 
to sup that matter is the absence of mass, and 
that the medium of space may be granular, the 
grains being in relative motion, and at the same 
time subject to a varying mean motion. Or he 
may hold, with Sir Oliver ge, that the material 
universe consists of a perfectly continuous incom- 
pressible and inextensible medium filling all space 
without interstices or breach of continuity, in which 
every cubic millimetre must possess the equivalent 
of a thousand tons, and every part of which must 
be squirming internally with the velocity of light. 
Other definitions and other theories will occur to 
everyone. 

In the multitude of views, all supported by 
weighty authorities, it is difficult to determine accu- 
rately what theory Dr. Le-Bon holds concerning the 
constitution of matter. He is so much concerned 
with the dissociation, or the gradual annihilation of 
matter, that it is not easy to gather what he believes 
to be its actual condition. But apparently he is 
inclined to accept, and with good reason, the elec- 
trical theory, perhaps in some modified form. 
For his contention, that such manifestations of 
energy as heat, light, and electricity are the last 
stages of matter before it disappears into the ether, 
would be easier of demonstration, or of conception, 
if matter consisted of nothing but electrons, or of 
an equal number of positive and negative electric 
charges. If an atom possessed a rigid inert 
nucleus, as well as an electric charge, additional 
difficulties would stand in his way. On these 
grounds, presumably, the views of those physicists 
are quoted with favour who regard electrons as 
vortices or gyrostats existing within the ether, and 
whose aggregations form matter. 

Dr. Le Bon is certainly entitled to support some 
such view, and, further, few will disagree with him 
when he asserts that the atom possesses a source 
of internal energy ; but when he affirms that most 
of the forces in the universe are derived from intra- 
atomic energy manifested during the dissociation or 
disintegration of matter, we are not able to follow 
him. As an instance of energy created by dissocia- 
tion, the maintenance of the solar heat is said to 
be due to the dissociation of the matter of which 
the sun is composed. We can admit that nearly 
all our sources of energy are’ultimately due to'solar 
heat, without calling to our aid the disintegration 
of matter. Before the discovery of radioactivity, 
the theory of Helmholtz of the contraction of the 
materials of the sun itself was a sufficient hypothesis 
to explain the continual radiation of heat from that 
body, and the introduction of the heat due to radium 
is only necessary if the life of the sun as a heat- 
producing body is to be indefinitely prolonged. 

The author probably has in view the suggestion 
that a change in the motion of electrons is a source 
of light and heat, as it is of electricity, and that 
this source is operated by the contraction of the 
materials. But even in this form of putting the 
hypothesis it is not necessary to insist upon the 
disappearance of matter. Some degenerative re- 
sult would follow the gradual dissipation of the 
separate electrons of which the atom is composed ; 
but such a change could give rise to more stable 
as more quiescent forms of matter. It seems 
reasonable to suggest that the atoms of radioactive 
substances are in a condition of instability, and so 
are able to produce the effects which we can see 
and measure, and that it is only by their radiation 
loss that they can assume forms which are per- 
manent. Except for the purpose of introducing a 
startling hypothesis, there is no reason to suggest 
that the quantity of matter in the universe is grow- 
ing less, or that we should be compelled to recon- 
sider our notions of mass and momentum, or treat 
such magnitudes as otherwise than strictly invari- 
able. In the absence of any proof, it is quite as 
legitimate to assume that what is lost by dissolu- 
tion of electrons is repaired by tions else- 
where, and that we have to do with acycle of which 





we see only one end. But to pursue this thought 
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would be to grow as irresponsible as the author, 
and with far less excuse. For he has given usa 
very readable book, enlivened by historical details 
of the growth of ideas, presented with picturesque- 
ness and accuracy. It is true that in some parti- 
culars he expresses views not in accordance with 
those held by other physicists who have investi- 
gated these subjects ; but on many of these ques- 
tions we are passing through a period of transition, 
during which it is permitted, as already hinted, to 
maintain very divergent opinions. 





Trade-Union Law. By Herman Conen. London: 

Sweet and Maxwell, Limited. [Price 6s. net. ] 

A CAREFUL study of this little book will do much 
to remove many of the ridiculous misconceptions 
which exist regarding the new Trade-Union Act— 
the Trade Disputes Act, 1906, to give it its correct 
title. It has been assumed in many quarters that 
the effect of the Act has been to place, for the first 
time, the members of trade unions outside the 
law, so to speak ; to give them power to perform 
acts of violence, punishable criminally if done by 
other persons, and to confer on them immunity 
from consequent proceedings, civil or criminal. 
To turn from what been written and said about 
the Act to the Act itself, illuminated by Mr. Cohen’s 
lucid commentaries and suggestions, is to pass from 
turmoil into comparative:calm. We see that the 
Act does lay down certain principles for the first 
time as statute law, and that these principles place 
trade unions—a term which includes, be it remem- 
bered, masters’ federations and similar bodies—in a 
peculiar position. But, then, trade unions have 
always occupied a peculiar and rather anomalous 
position in the eyes of the law. 

Apart from statute, trade unions are illegal bodies, 
since they necessarily impede trade. In fact, till 
the Act of 1871, they amounted to a criminal con- 
spiracy to impede trade. By the Act of 1871 
unions were recognised by the law not to be 
illegal merely because they were in restraint 
of trade; but the Legislature carefully, and, we 
must believe, intentionally, refrained from giving 
them any but the most guarded kind of recog- 
nition. They are not, and never have been, 
in the position of limited liability companies, for 
instance. This non-recognition had obviously 
certain advantages, but it also had great disadvan- 
tages. A few further advantages were given by the 
Protection of Property Act, 1875 ; but it is undeni- 
able that judicial decisions so narrowed the scope of 
these Acts as to make the position of trade unions 
a very precarious one. In fact, it may almost be 
said that the effect was to make strikes illegal, 
which may, or may not, have been a good thing, 
but is certainly not what was contemplated by the 
framers of the Act of 1871. The new Act is too 
recent to allow any one to know how it will work 
in practice, but we may note its salient points. It has 
rendered obsolete the rationcs decidendi of many 
celebrated cases: Temperton v. Russell, Allen »v. 
Flood, the Taff Vale case, Quinn v. Leathem, and 
the Yorkshire Miners’ cases; though we doubt if 
Temperton v. Russell could have been supported 
even before the Act. But trade competition—and 
Mr. Cohen points out that organisations for this 
purpose are often trade unions (Mogul case)—is not 
touched by the Act ; black lists are not affected ; 
and possibly an injunction will still lie against a 
union, 

The Act is very short, having only four opera- 
tive sections. Section 1 hardly makes new law ; 
it takes ‘* conspiracy to injure” out of the list of 
actionable wrongs, if the injury when done by one 
person would not be actionable. But this pro- 
position only carries a little further the principle 
of the Protection of Property Act, 1875, Sec- 
tion 1, substituting ‘‘ actionable ” for ‘‘ indictable.’’ 
And Lord Lindley’s judgment in Quinn v. Leathem 
(1901, A.C.) goes very nearly the length of this 
new section. - 

Section 2 legalises peaceful picketing; but, as 
the author points out, it is still left to the jud 
to decide whether any particular case is within the 
Section. 

Section 3 may lead to a good deal of confusion, 
as it is not well drafted. But we take it to mean 
that no action will now lie against A for inducin 
5 to break a contract with O, if A is not sobanted 
by actual malice, in the ordinary sense of the term. 
And that this was law has been held by ‘man 
eminent lawyers before the new Act was Soman | 
It is a view which commends itself to us as just 
and reasonable ; legal malice, which the majority 





of the House of Lords in the Stop-Day case (1905, 
A.C., 239) held to give a cause of action, has never 
been ‘satisfactorily defined, and has led to great 
misunderstanding in the past. It should be rele- 
gated to the limbo of forgotten doctrines, ‘with 
constructive fraud, and such-like things. 

Section 4 is the important section, abolishing 
actions for tort against a trade union, whether of 
workmen or masters. It must be remembered that 
till the Taff Vale case’ no one thought such an 
action would lie, and on the whole we do not think 
relations were more strained between masters and 
men before 1901 than after. It is possible that an 
os will still lie against'a union, but doubt- 
ful if it would be much good. 

Mr. Cohen has stated pretty clearly what he 
conceives will be the effect of the new Act, and 
his notes to the older Acts are concise and to the 
point. We prefer to have the references to cases 
inserted in the text rather than to have to refer 


to the case-index for them. The index is sufficient | be 


for a small book, and references where we have 
tested them are accurate. We prefer ‘‘a” union 
to ‘‘an” union, though the latter has the authority 
of Shakespeare. 
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THE DESIGN OF STRUTS. 
By W. E. Liuty, M.A., M.A.I., D.Sc. 


“ Tue failure of the lower-chord members of the 
anchor-arm in the Quebec Bridge disaster has drawn 


‘the attention of engineers prominently to the 


question of the strength of struts, and the present 
time may be considered opportune for examining 
the principles underlying their design. 

Various reasons have been advanced in the tech- 
nical Press to account for the failure of the lower- 
chord members referred to: the weakness of the 
design in the adoption of the lateral bracing ; the 
influence of size as affecting the strength of such 
members; the fact that Euler’s formula for columns 
only takes into consideration E. Young’s modulus 
of elasticity, and does not involve the strength of 
the material. These and other explanations have 
been put forward in a tentative way to account for 
the failure, and it is not to be wondered at if the 





engineer suspends his judgment amongst so many 
ae opinions. 

In the following article it is proposed to consider 
the problems involved in the design of a strut, and 
thén to point out in what way the usually-applied 
formule fail to give correct values when estimating 
its strength ; and, lastly, to examine the causes to 
which the failure of the Quebec Bridge may be 
attributed. 

The problem involved in the design of a strut is 
usually—given a certain load and length—to deter- 
mine its cross-section. Now the cross-section in- 
volves its area and the radius of gyration, and thus, 
indirectly, of its figure or shape, and the thickness. 
It is strange that among the many writers on struts 
but little information is given as to the relative 
advantages of different figures or shapes of the 
cross-section, and scarcely any reference is made as 
to what the economic proportions of the thickness 
to the radius of gyration of the cross-section should 
Professor Fidler seems to have been among 
the first to recognise the importance of determining 
~ ratio, but does not point out on what its solution 

nds. 

he formulz in general use do not take into con- 
sideration the ratio to be adopted between these 
quantities. Whether the cross-section of the strut 
be solid,‘ or of large diameter and small thickness, 
the same formule are sup to hold true in esti- 
mating its strength, and it is due rather to the eye 
of the designer, than to reasoning based on theory, 
that the proportions in common use have been 
arrived at ; or, in other words, the designer assumes 
empirically some values which seem most suitable 
under the circumstances. 

Considered from the theoretical point of view, 
there is for every strut of given length and load a 
defifiite area and radius of gyration, and thus, indi- 
rectly, a definite thickness, for the most econo- 
mical cross-section, and any departure from these 
proportions involves waste of material. 

or instance, take the case of a hollow mild- 
steel strut of circular cross-section : if the diameter 
is great, and the thickness small, the strut fails by 
wrinkling of the sidesor by secondary flexure ; if 
the diameter is small and the thickness great, it 
fails by primary flexure, or bending ; hence it follows 
that for some icular diameter and thickness it 
will fail equally by secondary or primary flexure. 
A column, im which the length, diameter, and 
thickness are so proportioned as to obtain this 
result, is called an economic column, and the load 
it will carry for a given quantity of material is a 


Con- | maximum, 


During the past three years experiments have 
been carried out in the engineering laboratory of 
Trinity College, Dublin, with a view of determining 
experimentally the conditions under which failure 
takes place in astrut either by primary or secondary 
flexure, and thus indirectly to obtain some definite 
information of the best ratios of diameter to thick- 
ness to be adopted. A detailed description of the 
experiments, together with a pro modified 
formula for struts, was published in the Proceed- 
ings of the Institution of Mechanical Engineers, 
1905, and of the Institution of Civil Engineers of 
Ireland, 1906. It was then shown that some re- 
markable wave phenomena occur in connection 
with secondary flexure, and subsequently that the 
analysis of the waves admitted of being simply 
expressed. 

f a short hollow metal tube, with the ends truly 
squared, be tested under direct thrust in the 
testing-machine, it will fail by secondary flexure, 
or wrinkling, and the tube breaks up into a series of 
waves. The wave formation assumed by a number 
of short tubes of varying diameters and thick- 
nesses is shown in Fig. 1, page 38, being produced 
when the material was strained beyond the elastic 
limit. It is to be, noted, however, that in every 
strut, even with small loads, the wave formation 
exists; but until the elastic limit is passed, the 
deformation is so small as to make its observation 
impossible, From a comparison of the results ob- 
tained from a large number of tests, it appears that 
as the tube gets Jarger in diameter and the thickness 
smaller, the load producing failure becomes smaller, 
and it is not until the length of the tube becomes 
less than the length of one wave that the load pro- 
ducing failure approaches the resistance to compres- 
sion of the material. Hence the true strength to 
compression of the tube is the load which produces 
the wave formation. From the experiments, and 
also from the analysis, of these waves it was found 
that the wave-length varied as the square root «1 
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the area of the cross-section. 
the following equation for the limiting load :— 


F 


ea 
1+k, 


(1) 


where 


Jf = the limiting load in pounds per square inch | 


on a column of one wave-length. 


in pounds per equare inch. 


This result leads to 


The above formula with the constants as given 
| applies to circular sections, further experiments on 
Square, triangular, and other symmetrical figures 
| show that the form of the formula is correct, the 
coefficient k having a particular value for each 
figure, and the values so far obtained indicate that 
the value of k is always greater than for the cir- 
cular sections. A great deal of experimental work 


F = the strength to compression of the material | yet remains to be done before precise values for 


| the different figures can be given to this coefficient. 


| The foregoing experiments show that in esti- 
mating the strength of the strut it is not sufficient 
.only to consider the length and the radius of gyra- 
tion of the cross-section, but that some provision 
must be made to allow for secondary flexure. A 
means of doing this will now be considered. 
The Rankine-Gordon formula for struts is :— 


f 
1 +¢/ 


e= FP. 
A c 
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‘86. n.) 

k = a constant = } for mild steel = 4, for wrought 
iron. 

p = the radius of 

section of the column about a diameter. 

t = the thickness of the ci cross-section. 


For circular sections, which approximate to a 
solid bar, the value ( 5 ~ 0.5 ) should be used for 


3 for the usual sections in practice the 0.6 is| 


negligible. 


tion of the circular cross- | 


i 





|from a series of tubes of different diameters and 











The bearing of this wave phenomenon, due to 
secondary flexure, on the strength of struts, is 
shown in Figs. 2 and 3, which have been taken 


thicknesses. The tubes shown in Fig. 2, being 
thin compared with the diameter, have the wave 
formation well defined. In Fig. 3, the tubes being 
thick com with the topes camene! Pay 
secon exure did not so im nt a . 
and enn wave formation tS hardly noticeable, but 
on the larger diameters it is clearly marked, 
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Fic, 12. 


where 
J = about two-thirds the compressive strength of thie 
material; for wrought iron = 36, Ib. per 
square inch. 
A = area of the cross-section, in 
c= véye for struts with round en 
= 5,000 for strute with fixed ends. 
2 = length of strut, in inches. 
= radius of gyration, in inches. 
$= total load on strut, in pounds. — 
p = load per square inch on struts, in pounds. 

From the oe ee of this formula it will be 
noted that the following conditions are supposed 
to hold true, that the strength of the strut is pro- 
portional to its sectional area, the other terms being 


uare inches. 
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supposed constant ; also that any, arbitrary value 
of p can be assumed, and therefore any ratio of p/t 
without affecting the strength of the strut. It will 
be evident from the investigation on the effect of 
secondary flexure that these conditions do not hold 
true, and therefore the formula requires modifica- 
tion in this respect. 

Now it can be shown from theory that the formula 
can be put in the following form :—- 


a PAE 


A mf (l\2 

1+ 5H (5) 

where E = Young's modulus of elasticity, and ma 

constant, the other terms having the same significa- 

tions as already given. 

Referring back now to equation (1), the value of 

J has been shown to depend on the deformation due 

to secondary flexure, and not upon the strength to 

compression of the material. The arbitrary con- 

stant f in the Rankine-Gordon formula thus be- 

comes a variable, and, on substitution of the value 

obtained for f in equation (1), the following modi- 
fied formula is obtained :— 


- (2) 


P F 
p= —= —__________ (3) 
A p t\? 
1+k? +e(7) 
where c = td . This formula takes into con- 
Tv 


sideration both primary and secondary flexure, and 
its solution involves the length and the figure and 
thickness of the cross-section of the strut. Also, 
by giving values to k pertaining to the different 
figures of the cross-section, it can be applied gene- 
rally to all forms of struts. 

To determinethe proportions of the economic strut, 
it is necessary to express the thickness ¢ in terms of 
p and the area A of the cross-section. Now the area 
admits of being expressed in terms of its mean length 
and thickness. Thus, in the case of the circular cruss- 
section, if r = the mean radius, then 2 7 rt = A, 


also for thin sections r =,/2 p nearly; hence, 


————-= ¢, On substitution of this value in 
27/2 p 

equation (3), and differentiating with regard to p 
and p as variables, the condition obtained for a 
maximum is 


t B = 


This result gives a rapid means of approximating 
to the proportions of the economic strut, and with 
different values of k applies to all forms of cross- 
section, 

From a careful comparison of the published tests 
on solid columns, the best value to adopt for m is 


aq) and if for mild steel, 
T 


F = 80,000 and E = 30,000,000, the value obtained 
for cis ¢oy9 nearly ; also from the experiments on 
secondary flexure, the deduced value of k for mild 
steel is 4 and on substitution for, the constants 
the modified formula 
round ends is , 


unity, giving c = 


for mild-steel struts with 
"80,000 


writ y . (5) 
: p 


p= 


Before p ding to discuss the relative value of 
the different forms of cross-section and the most 
economic proportions for struts, an ‘example may 
be given of the use of she formula which will show 
the necessity of providing against the deformation 
due to secondary flexure. 

Two circular struts, shown in Fig. 4, were cut 
from the same length of tubing, and were thus 
identical in every respect; one of these was cut 
slong its length, and the other was left intact ; the 
struts were then fitted with round ends and tested. 
The load producing failure on the cut tube was 
25 per cent. less than that carried by the other. 

Now if the load carried py these two struts had 
been calculated by the Rankine-Gordon formula, or 
any other of the usually known formul for struts, 
the values obtained in both cases for the load pro- 
ducing failure would have been the same—that is, 
the formule only take into consideration the length 
and the radius of gyration, and do not consider the 
way in which the figure or shape of the cross- 
section may be built up. From the inspection of 
the struts shown in Fig. 4 it will be seen that, 
owing to the secondary flexure, the manner of their 


failure is different, and the strengths of the two 
sections cannot be compared together as having 
equal strength. 





The modified formula makes provision for this, 
and m comparing two such struts different values 
for k would be used, for the circular section k is }, 
and for the split circular section the value of k is 
about }. It follows then in designing the cross- 
section of a strut that the figure or shape and the 
thickness must be considered together. 

In the modified formula it has been shown that 
for any patticular figure tliere is some particular 
value of k, and when this ‘is given, the economic 
proportions for the strut can immediately be deter- 
mined. The question then arises as to what form 
the figure should take in order to design the strut 
of maximum economy. Now F and care constants 
in the formula, and it is the coefficient k which 
depends on the figure of the cross-section. If k 
then is kept as small as possible, the value of the 
load carried will be the greatest possible. So far 
as the investigation on different sections has gone, 
the value of k is least for the hollow circular 
sections ; hence the circular sections give the strut 
of maximum economy. 

The foregoing demonstration proves the necessity 
of allowing for the influence of secondary flexure 
on the figure of the cross-section in determining 
the strength of the strut. In order to do this, it is 
necessary that the values of the coefficient k for 
the different figures of cross-section should be 
determined. So far this has only been done for a 
few figures, and the values obtained have been 
derived from tests carried out on small specimens, 
for which reason they can only be looked upon as 
being approximate. 

The different figures of the cross-section shown in 
Figs. 5a, 58, and 6c on page 38 may be considered 
in each case as being derived from the solid bar, 
and the thickness of the cross-section is supposed 
to remain uniform as its figure gradually gets Lo 

From the analysis the coefficient k is of the form 


NF 
“~ » Where N represents what may be called the 


tabular number of the figure. The nurabers for 
each figure are shown on the right-hand side of 
the sections, and by multiplying these numbers 
by the strength to compression of the material 
divided by its modulus of elasticity, the value of k 
for that figure is immediately determined. 

It will be noticed that in determining the con- 


stants c and k that the factor is common to 


E 
both, hence it follows that the economic propor- 
tions of the strut do not depend upon F or E. 

The illustrations in Figs. 6 to 12, page 39, show 
the wave formation due to secondary flexure of the 
different sections in Figs. 5a, 58, and 5c, and will 
prove of interest. As already remarked, wave for- 
mation of some kind exists in every strut, but within 
the elastic limits the smallness of the deformation 
makes its observation impossible. 

The causes to which the failure of the Quebec 
Bridge may be attributed can now be discussed. 
Before doing so, however, it is advisable to con- 
sider the manner of failure of a strut in which the 
figure of the cross-section is a square, and in which 
two parallel sides are thick compared with the other 
two sides, as shown in Fig. 13. If a short length of 
this strut be taken and placed under a direct thrust, 
it will, owing to the secondary flexure, take up a 
wave formation similar to that shown in Fig. 14 
and that of the specimen shown in Fig. 7 ; and if the 
sides are of equal thickness, the wave-length becomes 
a minimum for that particular cross-section. 

Now suppose that one pair of the parallel sides 
becomes thin compared with the other two sides, 
then the wave-length increases, and in the limit 
when the sides disappear altogether, the two thick 
sides become two separate struts, as shown in Fig. 15, 
The strength, then, of a strut of this kind to resist 
secondary flexure is a maximum when the sides are 
of equal thickness, and the manner of its failure is 
somewhat as shown in Fig. 16. The wrinkling or 
crumpling up of the side of the strut introduces 
complications, and the laws of simple bending can 
no longer be said to hold true, more especially when 
the elastic limit is passed ; also, the thinner one 
pair of sides becomes relatively to the other the 
more pronounced does this effect become. The 
weakness of the thin sides in bracing or connecting 
together the thick sides, for the transmission of the 
bending and shear stresses, is evident. 

Some interesting cases of the deformation due to 
secondary flexure in girder and struts are given in 
“*Clark’s Britannia and Conway Tubular Bridges,” 
and the description of the classic experiments of 





Fairbairn, Hopkinson, and Stephenson in deter- 
mining the best proportions of the various members 
of these structures are instructive and interesting. 

Consider now the effect of applying a direct thrust 
to a short strut of a similar Cross-section to that of 
the lower-chord member of the Quebec Bridge, as 
shown in Fig. 17. The deformation caused by the 
secondary flexure will take up a wave formation 
somewhat as shown in Fig. 18, with the result that 
severe stresses would be set up in the bracing. 

The length of the wave depends upon the thick- 
ness of the sides compared with the mean thick- 
ness of the bracing in a similar manner to that of 
the square strut shown in Fig. 8. In the case 
under consideration the complete wave-length is 
nearly equal to the distance apart of two of the 
horizontal members of the bracing. The reason for 
this is that owing to the sides of the struts being 
built up of plates and riveted together, they are 
relatively flexible compared with a solid bar of the 
same total thickness. The sketches of the two 
struts shown in Figs. 19 and 20 will make this 
clear. In the built-up strut for small deformations 
the plates slide over one another, notwithstanding 
the rivets, and it cannot be assumed that the bend- 
ing is the same as for the solid strut of Fig. 20. 

The following quotation from ENGINEERING of 
September 20, 1907, page 393, is evidence in sup- 
port of this view :—‘* It is, however, very signi- 
ficant that two days before the collapse it was 
reported to the chief engineer that the webs of 
the west lower chord No. 9 were buckled.” 

If the wave-length had been greater than that 
given above, the buckling of the web and the failure 
of the bracing would have taken place simul- 
taneously, and the collapse of the bridge would 
have taken place two days earlier. From the views 
that have been put forward in the foregoing investi- 
gation the way in which the chord member failed 
was probably as follows :—Under the applied load 
the strut had a small deflection, and one side of it 
showed signs of buckling, somewhat as shown in an 
e erated manner in Fig. 21; under the increased 
alive the deflection increased, severe stresses 
being set up in the bracing, causing it to fail. The 
sides of the struts then approached each other, and 
the collapse of the strut as a whole took place. 

The failure is to be attributed to the bad disposi- 
tion of the material in the cross-section of the strut. 
If the same material had been distributed in the 
form of a stiffened hollow square or a circle, it would 
have carried the calculated stress with safety, 
although the factor of safety would have been small. 
In the Forth Bridge the compression members are 
of hollow circular cross-section, and judged in the 
light of this investigation of maximum economy, 
their design is a fitting memorial to the intuition of 
the late Sir Benjamin Baker. 

The published formule used in designing the 
compression members of the Quebec Bridge do not 
in any way take into consideration the figure of 
the cross-section of these members ; and, moreover, 
the forms of the formul:e are open to criticism, not 
being based on the usually-accepted theory of 
flexure. The values obtained from their use would 
certainly not agree with those obtained from 4 
large range of experiments; within the ordinary 
practical ratios of l/p from 40 to 80, the values 
obtained would be fairly approximate, but their 
use could not with safety be extended beyond 
these values. 

The experimental work on which the views put 
forward in this article have been based has been 
mostly carried out on small sections ; this has, of 
necessity, been the case owing to the small size of 
the testing-machine in the engineering laboratory of 
Trinity College, Dublin, and the want of a sufficient 
endowment for carrying on research work. The phe- 
nomena accompanying secondary flexure havea very 
great influence on the economic design of girders, 
beams, struts, and other engineering structures ; 
and it is to be hoped that money will be found for 
carrying on research work in this direction. 





NEW BRIDGES OVER THE NILE 

AT CAIRO. 
Tue new road-bridges over the Nile at Cairo 
are now completed, have been tested, and will be 
opened in a few days for tramway, vehicular, and 
pedestrian’ traffic. We have from time to time 
placed on record progress reports of these interest- 
ing structures, accompanied by illustrations ; and, 
the work being finished, we complete our series of 
illustrations by reproducing photographs of the 
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structure as it now stands, and details of the tests. 
It may be well to review de novo the proceedings 
which led to the choice of British designs before 
ae the bridge, and especially the tests 
imposed by the Government. 

It was in the summer of 1903 that the Egyptian 
Government issued specifications inviting tenders 
and designs for three road-bridges to be constructed 
over the Nile at Cairo. The tenders and designs 
were to be deposited with the Egyptian Govern- 
ment in Cairo not later than February 1, 1904. 
For each bridge, thirty-eight designs and tenders 
were received from thirteen firms, six of whom 
were French, one each German, Belgian, Italian, 
and Swiss, and three British, one of whom sub 
mitted an American design. It will be seen that 
the competition was international, and it excited 
keen interest. The Belgian firm alone submitted 
nine different desigus for the large bridge, and three 
for each of the small bridges. As many as sixty to 
seventy drawings accompanied each tender, and in 
many cases general and detailed perspective draw- 
ings were attached to them. 
the preparation of all the designs alone represented 
an expenditure of about 25,0001. 

A Commission was appointed to examine the 
designs and calculations, and report to the Govern 
ment. After a careful and prolonged examination 
of the various proposals, the designs and tender of 
the joint firms of Sir William Arrol and Co., Limited, 
of Glasgow, and Messrs. Head, Wrightson, and Co., 
Limited, of -Middlesbrough, were accepted for con- 
structing the three bridges, at a cost of 192,000I. 
This result was most gratifying at a time when so 
much was being written about the inability of 
British manufacturers to compete with their Con- 
tinental rivals. The additional work in connection 
with the roadways and abutments ordered after the 
contract was signed cost about 30,0001. 

The main bridge crosses from Ghizeh, near the 
road to the Pyramids, to the Island of Rodah, and 
the two smaller bridges from Rodah Island to the 
main road leading to Old Cairo. One of the smaller 
bridges is illustrated by Fig. 1 on page 42, and the 
larger by Fig. 2 on page 42, and by Figs. 4 and 5 
on page 50. 

The successful designs were prepared by the civil 
engineering staff of Sir William Arrol and Co., 
Limited, under the direction of the late Mr. J. E 
Tuit, M. Inst. C.E., whose untimely death before 
the completion of the work is much to be regretted. 
The designs were completed by Mr. Adam Hunter, 
Assoc. M. Inst. C.E., who had been associated with 
Mr. Tuit in the early part of the work. 

In designing the bridges, special attention was 
given to the requirements of the specification, 
stating that ‘‘by reason of the position of the 
bridge, the esthetic effect of the design is of mate- 
rial importance.” It was considered that many 
people would regard the larger bridge, not merely 
as a means of crossing the river, but as offering 
special facilities to enjoy the scenery and cooler 
atmosphere in the vicinity of the Nile ; and conse- 
quently it was most desirable that no portion of the 
structure should in any way interrupt a clear view 
of the river and the city of Cairo. 

A design was therefore chosen which admitted of 
the whole of the superstructure being placed below 
the roadway ; and by curving the underside of the 
main girders between the piers, the appearance of 
the structure, when viewed from the river banks, 
was made graceful. Suitable, yet simple, archi- 
tectural treatment was adopted for the cast-iron 
parapets and masonry abutments. A conven- 
tional treatment of the palm was introduced into 
the design of the parapets, and the long straight 
line of the handrail cope was broken up at the piers 
by suitably designed lamp-standards. The masonry 
abutments at the entrances to the main bridge have 
substantial masonry pilasters of an Egyptian 
character, designed to be in accordance with the 
dignity of the undertaking. Provision is made 
that suitable statuary may be placed on the pilasters, 
if considered désirable by the Egyptian Govern- 
ment. The ‘principle adopted throughout the 
design was to adhere to a form which was struc: 
turally correct, and that any architectural treat- 
ment should be such as would emphasise the con- 
struction and give suitable expression to the struc- 
ture. This bridge might be cited as an example of the 
Successful co-operation of the engineer and the archi- 
tect. The masonry abutments and cast-iron para- 
pets were designed by Mr. Roland W. Paul, of 
London, who advised generally on the sesthetic 
treatment of the work. 


It was estimated that. 


The main bridge, shown well in Fig. 4 on page 50, 
is 1755 ft. in length between abutments, divided 
into 10 spans of 140 ft., two end spans of 70 ft., | 
and a double-swing span 220 ft. in length, with two’ 
clear openings of 66 ft. The bridge is 20 metres. 
in width, or 66 ft., between pets, divided into 
two footpaths 8 ft. wide, ‘al a roadway 50 ft. in 
width, of which 16} ft. is allocated to the tramway 
zone, and 324 ft. to the road zone. 

There are five main longitudinal girders of lattice 
construction in the cross-section of the bridge, with 
cross-girders between them and longitudinal floor 
girders to carry the roadway, and projecting canti- 
lever brackets on the outer main girders to carry 
the footways.’ The longitudinal main girders are 
continuous over the piers, but are cut in alternate 
spans at the two points of contra flexure, which 
arrangement not only facilitates the correct com- 
putation of the strains in the structure and the: 
provision for movement due to temperature and 
settlement of the pier foundations, but also adds 
considerably to the stiffness of the girders. These 
were made of shallow depth in order to escape the 
teach of floods. Detail ‘drawings of the girder-' 
work were reproduced in ENGINEERING, vol. Ixxxii., 
pages 484 and 485. 

Each main pier is formed of two cylinders 18 ft. 
in diameter at the base, reducing to 104 ft. at the 
top, and placed 47} ft. apart centres. The cylin- 
ders in all cases are 96 ft. in length, the bottom 
being 92 ft. below High Nile. They are connected 
together at the top by means of a heavy. capsill 
girder, 7} fi. deep and 4 ft. wide, which serves to 
carry the longitudinal main girders of the bridge, 
and to bind the two cylinders rigidly together, to 
resist the lateral forces from wind and other causes. 
The lower portion of each cylinder to within about 
12 ft. below the river-bed is formed of steel plates, 
and the remaining portion of cast iron, 1} in. in 
thickness. It was considered that the exposed 
portion, being subject to the greatest corroding 
influences, due to being alternately wet and dry, 
would become unsightly, and that cast iron should 
be adopted on account of its quality of resisting 
corrosion better than steel. The interiors of the 
cylinders are filled with cement concrete of an excel- 
lent quality, composed of four parts of Abu-Zaabal 
basalt, two parts of sand, and one of Portland 
cement. The concrete hearting alone was propor- 
tioned to carry the whole of the loads without 
allowing for any assistance from the cast iron or 
steel forming the cylinders. 

In drawing up the programme of operations for 
each season at the site, it was intended to begin 
sinking operations with the piers at the beginning 
of December, 1904, and to complete the piers by the 
end of June, 1905. Through delays at Alexandria 
the steel-work for the cylinders did not reach Cairo 
until January 7 and 20, the arrival in Alexandria 
having taken place on December 1 and 2 respec- 
tively. Through these delays the sinking was not 
commenced until two months later than had been 


—— 

he aggregate amount of sinking for the main 
piers was 1600 lineal feet, equivalent to about 
16,000 cubic yards, and this was done under air- 
pressure. Progress diagrams of the work were 
published in Encrnrerine, vol. lxxxii, page 484. 
The excavation was principally in grey sand. The 
sinking was started in the beginning of March, 
1905, and completed in May, 1906, the work having 
been carried on continuously with the exception of 
the months of September and October, when no 
sinking was done on account of the high Nile flood. 
The foundation work was therefore completed one 
month ahead of the time, notwithstanding the early 
delays in starting the work. The total time occu- 
pied in sinking the piers was thus about 56 weeks, 
giving an average rate per week of 284 lineal feet, 
or 285 cubic yards. The whole of the sinking was 
done by native labour under European supervision. 
The Arab labour, on the whole, was satisfactory for 
the work of sinking the piers, and the men stood 
the air-pressure—which reached as high as 35 Ib. So 
square inch above the atmosphere—very well. The 
lower parts of ‘the cylinders were built and riveted 
in the yard adjoining the bridge, and were taken 
along the temporary stage and lowered by means of 
hydraulic jacks to the bed of the river. Previous 


to lowering to the bed of the river the cylinders 
were lined with concrete, after which the air-shafts 
and locks were fixed in position. 

The main girders were built in situ on the tem- 
porary stage, which had been carried out from the 
shore as the sinking of the cylinders was proceeded 








with. Considerable difficulty. was cnperienest in 
getting skilled labour for the work of building and 
riveting the steel, superstructure. The general 
rosperity of the country caused suitable native 
bour to be scarce, and such as .could be obtained 
had. to. be specially trained. under, European fore- 
men to work the pneumatic and hydraulic riveting- 
machines. Over half-a-million. rivets had to be 
put in at the site, and great credit is due to the 
staff for the careful supervision exercised, so that 
the total percentage of defective rivets which had 
to be replaced did not exceed-1 for hydraulic, .2 
for pneumatic, and 1. for hand -.riveting. This 
percentage is ulmost the same as obtained at home 
with. skilled white labour. With regard to this 
point, the late Sir. Benjamin Baker reported to 
the Egyptian Government that the work done by 
the native riveters was of a satisfactory quality, 
and that, ‘‘ owing to the demand for riveters on 
other works in Egypt, the contractors had not, only 
to train their own men, but also. practically to train 
men for. other. works where contractors did, not 
hesitate {o pay whatever sum might. be n 
to secure trained 1iveters from the Rodah Bridge. 
This double training of men was, no doubt, some- 
what of a hardship to Messrs. Sir William Arrol and 
Co., Limited, but it was an advantage to the coun- 
try, having regard to the demand for riveters.” In 
Lord Cromer’s last réport to Parliament on Egypt 
and the Soudan he states that Sir William Garstin 
writes :—‘* The steel-work has come together very 
well, and the quality is excellent.” 

The swing-span, which is shown in the distance 
in the view, Fig. 4, and in more detail in Fig. 6, 
consists of five main longitudinals, as in the ordi- 
nary spans, having an over-all length ‘of about 
220 ft, and weighing complete about 1000 tons. 
The main girders rest directly upon a circular-drum 
girder, 47} ft. in diameter and 19 in. deep, carry- 
ing the upper cast-steel roller-path. The lower 
cast-steel roller-path is supported by the four main 
capsill girders of the pivot pier, which form a square 
with short diagonal girders at the corners." The 
span turns upon a ring of 105 live rollers of. forged 
steel, 14 in. in mean diameter and 134 in. in length, 
which are secured to the peripheral girders. Rigid 
radial arms attach these girders to the castings 
round the centre pin. The span is operated by two 
30-brake-horse-power electric motors acting through 
gearing on to the rack, which is 3} in. pitch and 
8 in. broad, and securely bolted to panels cast’ on 
the lower roller-path. One 15-brake-horse-power 
electric motor is placed at each end of the swing- 
span to operate the toggling gear for raising the 
ends. The bridge can be opened or closed in 3} 
minutes, including the time for all operations 
n in connection with the swinging. On 
the ‘trials the time taken was a fraction over 
3 minutes. In addition to the complete electrical 
equipment for swinging the bridge, separate gearing 
is provided that the bridge may be opened or shut 
by hand in case this should be sometimes necessary. 

The masonry abutments and pilasters are built 
of limestone from the Bassatine Quarries, near Cairo. 
The stone was rough dressed at the quarries before 
being brought to the site. The abutments are built 
of rubble masonry with rock-faced facework and 
fine-axed quoins, the whole being set in cement 
mortar, of the proportions of 4 parts of sand to 1 
of cement. Dressed ashlar was used in the string 
course and for the upper part of the pilasters. 
Each abutment is founded upon six steel cylinders 
filled with cement concrete.. The bottom of these 
cylinders is 69 ft. below high Nile in the case of 
the Rodah abutment, and 56 ft. in the case of the 
Ghizeh abutment. The original pro was to 
found the abutments upon timber piles, but from 
the experience gained in making the temporary 
stage, this was found to be impracticable. Pro- 
posals were submitted to the Government. by the 
contractors to substitute cylinder foundations in 
place of piles, and this pro was carried out.’ 

The roadway over the ridge is formed of con- 
crete, supported on buckled plates covered with 
2 in. of asphalte. The foot-paths were. specified 
to be of karamania pine, but this was changed 
towards the end of last year to 1 in. of asphalte 
upon flat steel plates. 

The two small bridges are of plate construction, 
and in three spans, the abutment spans being 
about three-quarters of the centre span. There are 
seven main girders in the cross-section of each 
bridge, and are all placed below the roadway. The 
main girders are continuous with the two points of 





contrary flexure cut in the centre span. The two 
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centre piers are each - formed ofa pair of cylinders 
12 ft. in diameter at the base, and united together 
at the top with a substantial capsill girder. The 
masonry abutments are founded upon brick-work, 
which was sunk by native divers. The roadway 
and footpaths are similar in construction to the 
main bridge. 

The erection of the steel superstructure was 
started in January, 1906, as originally proposed, 
and was completed by the end of December of the 
same year, fully two months ahead of the forecasted 
time of the programme made out at the beginning 
of the work. A double line of tramway of 1-metre 
gauge passes over all the three bridges, and con- 
nects the Cairo lines with the tramway to the 
Pyramids. The whole of the steel-work was manu- 
factured by the Siemens-Martin open-hearth acid 
process. The structural steel has an ultimate tensile 
strength of not less than 28 tons per square inch, 
and not more than 32 tons, with an elongation of 
at least 20 per cent. in a length of 8 in. - In addi- 
tion to the permanent = of the structure, 
the following loads were taken in designing the 
bridges :— 


(a) A distributed dead-load of 400 kilogrammes per 
Square metre (82 lb. per square foot) covering the whole 
surface of the roadway, including the tramway zone and 
the two footpaths. 

(6) Two lines of tram-cars of unlimited length moving in 
the same or opposite directions. 

(c) A traction-engine of 20 tons weight. 

d) Three lines of loaded carts of unlimited length 
cooupying the roadway zone while the tram-cars are on 
the bridge and the footpaths loaded. All loads were 
moved. simultaneously along the bridge. 

(e) A wind pressure of 150 kilogrammes per square 
metre (30 72 lb. per square foot) when the bridge is loaded 
with the full dead and live loads. 

(f) A. wind pressure of 250 kilogrammes per square 
metre (51.2 1b. per square foot) when the bridge is un- 


“The surface exposed to the wind pressure was assumed 
to be 50 per cent. in excess of that seen in elevation, to 
allow for the pressure exerted on the leeward girders, and 
the surface of the moving load was taken at 8 square feet 
per foot-run of the bridge. 

The following unit working stresses were adopted 
under these headings :— 


Main GirpeRs AND CapsiILL GIRDERS. 

In Tension; Flanges.—8,5 kilogrammes per square 
millimetre of net section (5.4 tons x4 —— inch). 

In YWension; Web-Ties.—6 to 85 kilogrammes per 
oumees millimetre of net section (3.8 to 5.4 tons per square 
inch). 

in Compression ; Flanges and Struts.—80 per cent. of 
the permissible tensile stresses in the corresponding 
members calculated on the gross section. 

Alternate Stresses, for Tension.—6 to 8.5 kilogrammes 
per square millimetre of net section (3.81 to 5.4 tons per 
square inch), according to the formula 8.56 (minimum 
stress = 34 of the maximum stress). 

Alternate Stresses, for sion.—80 per cent. of the 
corresponding permissible tensile stress. 

Rivets, shearing.—6.8 kilogrammes per square milli- 
metre (4.32 tons per square inch). 

Rivets, Beariny.—16 kilogrammes per square millimetre 
(10.16 tons per square inch). 

Web-Plutes, Shearing.—5 kilogrammes per square milli- 
metre of gross section (3.18 tons per square inch). 


Cross-GIRDERS AND STRINGERS. 

In Tension ; Flanges, or in Extreme Fibres in Bending. 
—7.5 kilogrammes per square millimetre of the net section 
(4.76 tons per square inch). : 

In Compression.—Same gross area as the tension flanges. 

Shearing in Web-Plates.—4.5 kilogrammes per square 
millimetre of the gross section (2.86 tons per square inch) 

Rivets, Shearing.—5 kilogrammes per square millimetre 
(3.18 tons per square inch). — . 

Rivets, Bearing.—12.75 kilogrammes per square milli- 
metre (8.1 tons per square inch). 


Beakines aT Enps oF SuSPENDED GIRDERS. 
Expansion Link, in Tension.—7.25 kilogrammes -~ 
square millimetre of net section (4.6 tons per square inch). 
—— Pressure on Moving Surface of Pin for Ex- 
pansion-Link.—Same as tensile stress per square inch. 
Bearing Pressure on Fixed Bearing of Pin for Expan- 
sion-Link.—14 times the tensile stress per square inch. 
Shearing Stress in Pin.—One-quarter of the tensile stress 
per square inch. 
Bending Stress in Pin.—1} times the tensile stress per 
uare ‘ 
Rocker at Fixed End (Cast Steel) Bearing Pressure.— 
5 tons per lineal inch. 
. BEARINGS ON ABUTMENTS. 
Pressure on Masonry Bedstone.—10 kilogrammes per 
square centimetre (9} tons per square foot). 
Lension in Anchor- 5 tons per square inch at 
bottom of thread. The length of bolt must be sufficient 
to lift 14 times the maximum upward forces. 


FOUNDATIONS. 
Compression on Cement Concrete in Cylinders, and on 
Masonry in Abutments.—10 kilogrammes 


per square centi- 
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Fig. 3. 


metre (9} tons per square foot); 6 kilogrammes per square 
centimetre (54 tons per yo foot). Nothing is allowed 
for buoyancy or material displaced. 

On 12-in. by 12-in. Pitch-Pine Piles. — 30,500 kilo- 
grammes (30 tons per pile). 

Timber Joists (Karamania Pine).—60 kilogrammes per 
square centimetre (7.62 cwts. per square inch). 

The bridge has been officially tested by the 
Government with most satisfactory results. The 
various operations in connection with the opening 
span were carried out well within the specified 
time. The construction of this bridge is most 
creditable to the joint contractors, Sir William 
Arrol and Co., Limited, and Messrs. Head, 
Wrightson, and Co., Limited, and in support of 
the statement it is only necessary to quote from 
the report of the late Sir Benjamin Baker, in 





D1iaGRAM sHOWING Test-Loap on TRAMWAYS. 


which he states: ‘‘I have to-day, February 1, 
1907, inspected the above bridge, and am able to 
certify that, as regards material and workmanship, 
it is entirely satisfactory, and that in all respects 
the structure is a fine example of the high class of 
work which can now be turned out by bridge- 
builders of great experience, whose manufactories 
are supplied with all the most modern appliances. 

The chief direction of the work both at home and 
in Egypt was under the able control of Mr. Andrew 
S. Biggart, and the joint firms were represented 
at the site by Mr. William N. Bakewell, M. Inst. 
C.E., and his assistant, Mr. W. Burnside. The 
work in Keypt was carried out under the super- 
vision of Mr. Arnold Perry, Under-Secretary of 
State for Public Works, 
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DIFFICULTIES OF 


THE PHYSICAL 
AND DOCK 


MODERN HARBOUR 
EXTENSION. 
By H. C. M, Austen, Assoc. M. Inst. C.E. 


Ir is impossible to forecast, in the light of recent 
developments in steamships, to what extent their 
ever-increasing size may make demands in the way 
of extension upon our harbours and docks, many of 
which are so far behind as regards accommodation. 
Dr. Corthell, in 1898, endeavoured to estimate, on 
behalf of his fellow countrymen in America, the 

robable rate of increase in the size of ships. In 
eae years his figures for fifty years in advance had 
been reached, and in 1905 surpassed. The size of 
ships must inevitably depend on the demand for, or 
volume of, freight for any particular class of trade, 
the Atlantic trade making the largest claim in this 
respect, whilt the 10-metre depth of the Suez 
Canal practically governs Eastern trade. Although 
the blame for the inadequacy of accommodation at 
the present day is attributable to circumstances, 
rather than to individuals, port authorities, not with- 
out reason, might have expected at least intelligent 
anticipation in regard to the size of ships, as affected 
by the development of trade, from merchants and 
shipowners, whose views would, no doubt, have been 
readily accepted and put into tangible form by the 
shipbuilder.. The harbour authorities, in the mean- 
time, whilst realising the situation, would have 
been met, as they are now, with serious difficulties 
—viz., that of developing their harbours or docks, 
which must, of course, be favourably situated com- 
mercially, in such a way as to attract and accommo- 
date the largest type of vessel in a particular class 
of trade, with an expenditure of capital proportional 
to the revenue estimated to be derived therefrom. 
Unfortunately, the physical conditions at most of 
our. ports do not readily lend themselves to exten- 
sion on such economical lines as will invariably 
produce this result, and it is on this account 
that engineers have been unjustly blamed for the 
present state of unprepareduess, which it is of 
national importance should be speedily rectified, 
if necessary by grants of money from the State 
exchequer. 

Extension in area of existing docks, so as to 
accommodate the newest types of ocean liners and 
modern cargo-vessels, involves enormous outlay, 
owing to the fact that the surrounding land is, as a 
rule, fully occupied by warehouses and sheds, &c., and 
the old locks by which the docks are entered are far 
too small to admit such vessels. The desired accom- 
modation is, therefore, only obtainable by reclaim- 
ing a portion of the foreshore by an embankment, 
within which the new dock is constructed, so that 
it may be connected to the old docks by a junction 
cut. Its situation further seawards thus secures for 
the entrance lock a greater depth of water on the 
sill. The Bristol Channel port authorities at 
Cardiff, Avonmouth, Swansea, and Newport, are 
all constructing on these lines large new docks, 
whose dimensions, in comparison with those of the 
existing docks, are given in Table A annexed, which 
also indicates, by the size of the lock in each case, 
and the dates of commencement, the growing 
necessity for still further accommodation. 

It is not, however, so much in regard to increased 
area that the most formidable difficulties are to be 
found, but in the provision of a greater depth of 
water. All the principal shipbuilders and naval 
architects in the country are agreed that the direc- 
tion in which the size of ships in future years must 
increase is in that of draught ; and, indeed, it 
has been proved that by far the larger element of 
gain in earning power per ton—nearly twice as 
much, to precise—is given by vessels of deep 
draught rather than by vessels of proportionately 
greater area. The shores of Great Britain are not, 
unfortunately, well provided with natural deep- 
water harbours, or with docks having deep-water 
entrance channels. At Southampton the entrance 
depth is 36 ft. at low water, and 30 ft. right up to 
the docks, the rise of tide varying from 9} ft. at 
neaps to 13} ft. at spring tides. The Bristol 
Channel ports are, to a large extent, compensated 
for shallow depth of water at low water by a great 
rise of tide ; and in all probability Falmouth Har- 
bour, which has a depth of from 4 to 15 fathoms 
at its entrance, will, on that account, become a 
first-class port in years to come, when Southamp- 
ton, in spite of its contemplated extensions and 
ore depth of water, may be overtaxed. At 

rimsby, where there is only 6} ft. of water on the 





TABLE A. 


OLD Docks. 





Range of Tide. 


New Docks. 





Dimensions of Dimensions of 
Port. Large Betrence Tee ah Date ot ,gqj. Entrance Lock. | guer Sill at | Date of 
Area of = Water of Com- ‘tional High Water Compk 
Docks. Peat 5 ee Ordinary _ a Area. - wane ‘Ordinary — 
Length Width. Spring Tides. Neaps. Springs. Length. Width. Spring Tides. 
“ “eores ft. tt. ft. in. ft. ft. acres ft. tt. ft. 
Cardiff 1124 600 80 85 9 27 36 1898 50} 850 £0 414 1907* 
Avonmouth .. 19 485 70 82 0 32 42 1902 30 875 100 46 1908+ 
Swansea ‘ 5s 500 60 32 0 20 23 1904 71 875 90 40 1969 
Newport €0. 5034 72 35 0 233 35 1905 75 1000 100 45 1909; 





* Opened by H.M. the King, July 13, 1907. 





. t Water to be admitted shortly. Entrance from old dock by junction cut. 


t Forty-eight acres of new dock opened in November, 197. 


Dimensions of Cunard Q.S. T.S. Lusitania, laid down September, 1904 ; launched, June 7, 1906 ; maiden voyage commenced 
September 7, 1907 :—Length, 785 ft. ; moulded depth, 60 ft. 44 in. ; breadth, 88 ft. ; load draught, 37 ft. 6 in. 


Tasie B.—Depths of Water in River Channels 











6i\gom | | ww, 
iP ae se 24) £2 
| 232 73 & 
it RD 
River. Distance. | 4 od ist] of 
$ is & Hae 2 
§ S233 st gs 
& 325036 Ze 
| ft 
('Sea to Northumberland) 
| | Dock entrance oat 25 
T J |Thence to Newcastle ..| 74 20 
yne ..') |Newcastle to Scotswood| 4 18 114 15 
Scotswood to point up 
| . river oe eh oot ae 12 
( At entrance to river we] os 17 
Tees J | Thence to Middlesbrough, 6 15 12} 17 
“ | | Middlesbrough to Stock-| 
ton os a ao 13 
| Spurn to Grimsby me 30 
Humber J |Grimsby to Hull.. 15 30*  15/ 183 
Spurn 
Hull to Goole... -.| 24 | min. 6 16}) 203 Hull | 
y|Nore to Gravesend and | 
| Tilbury Docks. . ..| 213 26 
| Thence to Albert Docks, 154 .0t 
| Albert Docks to Victoria! 213 
| Dok .. if at 14 11 | London 
| Bridge 
Thames { \victoria Dock to Mill- 
| wall Dock és ai & 16 
| Millwall Dock to Thames 
Tunnel .. ae ot 16 
Thames Tunnel to Lon- 
don Bridge... _ 13 
Queen’s Channel. . 44) min, 28 
| ave. 32 
|Crosby Channel .. ..| 8 | min, 28 
| ave. 39 
| Thence to New Brighton 
| --t.e., actual entrance 
| to river .. ie ost ave. 48 
| New Brighton to Sandon 
Dock iv ad --| 323] » 70} 203 273 
Mersey % Sandon Dock to Toxteth 
y ie 33} ,, 56 
|Toxteth Dock to Dingle 
and New Ferry.. as » 40 
Thence to Bromboroug 
Pool “ ea cS » 8 
Bromborough Pool to 
Garston Docks .. i a 
|Bromborough to East 
\| ham Locks (entrance to} 
| Manchester Ship Canal)! 2} min. 7 
| | ave. 15 
(;Gourock to Prince’s| 
Pier. Greenock .. ..| 8 | min, 25 
Prince’s Pier, Greenock, 
to River Cait .. o+| B53) op 23) 10 
|River Cart to Kingston Gourock 
Clyde | Dock entrance. . £1 « Bie ll 
|Kingst n Dock entrance Glasgow 
| to Glasgow Bridge ..| 1 eo 8 
Glasgow Bridge to Vic- 
\| toria Bridge... oo) Gla 8 
* Except shoal of 22 ft. near White Booth Roads. t Patch 


of 15 tt. being dredged. 


bar at low water, the Great Central Railway Com- 
pany have realised the conditions so thoroughly that 
they are now constructing their new 38}-acre dock 
at Immingham, 5 miles north-west of the existing 
docks, where 26 ft. of water at low water, and 
45} ft. at high water of ordinary spring tides, over 
the sill will be provided. The new entrance-lock 
will be 850 ft. long and 90 ft. wide. No vessel 
drawiog more than 24 ft. can steam up the Thames 
beyond Gravesend at low-water of spring tides, and, 
as Table B, above, shows, most river ports have 
serious limitations in this respect. 

Most of these depths have only been gained by 
the expenditure of large sums from capital and 
revenue in dredging, the cost of maintaining a 
fixed depth of channel in a sandy or muddy 
estuary being enormous. 


TaBLE C,—Comparative Cost of Rock-Dredging at Blyth 
and on the Manchester Ship Canal by the Lobnit: 
System. 


Manchester Ship 
Canal. 


Site Blyth. 
Material ee Sandstone of ‘the Sandstone of the 


Triassic and Per- 
mian series and 
hard siliferous 
marls 


coal-measures(fri- 
able stone, con- 
taining fire-clay, 
shale, and coal 
and sandstone, 
hard as basalt 

“ 15 tons 

.. & ft. 6 in. (average) 

; 8 ft 


| 

| Weight of ram 12 tons 

| Holes apart .. 3 ft. to 4 ft. 
| Average drop . 7 ft. 

| Blows .. oe S8or9per hole 8 per hole required 
require 

| Depth shattered To penetrate 3 ft. 
| Depth dredged 2 ft. 6 in. 

| 


| Cost. 


To penetrate 4 ft. 
2 ft. 


| Breaking, including wages. 
coal, stores, all repairs, 
and renewals for depth 
| dredged per cubic yard 
| Interest, 4 per cent. ; and 
depreciation on plant, 2} 
| per cent. os Pi 
| Total cost for breaking rock 11.50 
| Dredging and depositing 
in situ per cubic yara 
Interest and depreciation 
Total cost for dredging and 
depositing .. ee - 


Total cost per cubic yard .. 





33.10 19.87 


29.03 
2s. 5d. 








47.60 
Say 2s. lldd. 
| * Including 30 per cent. insurance. + Depreciation, 5 per cent. 


| low-water accommodation, the cost of which was 
| very clearly indicated by Mr. Sandeman, engineer 
to the Blyth Harbour Commissioners, in his paper 
read at therecent Engineering Conference. As the 
Lobnitz system of rock-dredging will, no doubt, be 
still more extensively employed in the future, the 
author is enabled, through the courtesy of Mr. 
W. H. Hunter, to give the detailed costs of rock- 
| dredging in the Manchester Ship Canal by this 
system, as compared with similar work carried out 
by Mr. Sandeman at Blyth (Table C). 

The volume of traffic interrupting operations, the 
difference between a tideless canal and an East 
Coast harbour with a spring tide rise of 14} ft, 
mooring facilities, and the shape of the area to be 
dredged and the distance at which the excavated 
material has to be deposited, are all, of course, 
factors to be taken into account in comparing these 
figures. 

Great as has been the development of passenger 
and cargo vessels of late years, and far-reaching as 
has been its effect upon the ports they frequent, 
still greater perhaps, in proportion to their size and 
revenue, has been the effect of shipbuilding pro- 
gress upon the smaller harbours, such as those which 
carry on a fishing trade. Of all the harbours in 
Great Britain, 3U per cent. are fishery harbours, and 
only 23 per cent. of these— many on the West Coast 
of Scotland, which are natural harbours, and where 
comparatively only a small trade is done—can pro- 
vide 10 ft. of water at low water. Within the last 
| twenty-five years the average draught of second and 
| first-class fishing vessels has risen from 5 ft. and 
| 11 ft. to 7 ft. and 14 ft.; and steam fishing vessels, 
which first appeared in 1880, and now total nearly 
| 2000, are rapidly increasing in numbers, and draw 
|anything from 10 ft. to 14ft. Of the 114 fishery 





Moreover, if further | harbours, only twenty-three since then have 


deepening is to be undertaken, rock in several | attempted to increase their low-water accommoda- 
instances will be encountered, which must, of! tion, and of this number seven already had 10 ft., 
course, add greatly to the cost of such operations |eight have since obtained it—viz., Fleetwood, 
Many harbour authorities have already had to| Newlyn, Mevagissey, Aberdeen, Peterhead, Fraser- 
commence the removal of rock to give increased | burgh, Buckie, and Portknockie, in several cases 
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only at their entrances—and the remainder are still 
under that depth. At nearly every fishery harbour 
on the East Coast of Scotland, and at many in 
England, the bottom is composed almost entirely of 
rock. Fishing-vessels, owing to the nature of 
their freight, should be able to enter a harbour at 
all states of the tide, so that Government grants, 
so far as fishery harbours are concerned, apart 
from the special conditions under which they are 
made in these instances, would have been justified 
on the score of the greater depth of water they help 
to provide alone. 

Harbour and dock extension, even under the 
formidable financial and physical conditions touched 
upon in this article, have been forced upon our 
port authorities by a comparatively sudden and still 
increasing growth in the size of ships; and, in 
order to retain our commercial supremacy, the 
situation must be adequately met. It is difficult, 
under the circumstances, to understand the attitude 
of successive Governments in refusing to assist by 
State aid important harbour and dock undertakings, 
particularly those which include large graving- 
docks at ports such as Cardiff, Bristol, and Hull, 
where, it has been pointed out, special facilities 
could be provided for His Majesty’s vessels which 
might be damaged in time of war. Harbours such 
as the Tyne and Sunderland (both cases in which 
application to the Government has been made in 
vain) are largely used as harbours of refuge for 
passing vessels, and would be equally deserving of 
financial assistance, the need for which, owing to 
the importance of the issues at stake, cannot be 
too frequently or urgently impressed upon those in 
supreme authority. 








THE RUSSIAN RAILWAYS AND THE 
CARRIAGE OF COAL. 

A qvueEstion which is of considerable interest 
to the English coal-mining industry is at present 
under discussion in Russia—viz., an increased 
rate for coal carried on the Russian railways. 
According to a recent report, the imports of 
English coal to the Russian Baltic ports have been 
considerable this year, although the Moscow in- 
dustrial district has been using principally Russian 
coal. The quantities of Russian coal, more espe- 
cially from the Donetz district, north of the Azov 
Sea, which have this year been sent to the Moscow 
district far exceed “mega figures. On account of 
the reduction in the output of naphtha, owing to 
the havoc done to the installations during the 
disturbances of 1905, coal has had to take the place 
of naphtha. As coal enjoys the lowest railway 
rates, the result of the excessive quantity of coal 
which the railways have had to carry has been very 
unsatisfactory for the railways from a financial 
point of view, the more so as the cost of wages 
and fuel has materially increased. It has, there- 
fore, become a necessity to discuss a revision of 
the coal tariff. Several methods have been 
under consideration : first of all, a proportionate 
increase of the present rate for all distances. 
This, however, would have the undesirable effect 
of making coal dearer for the industrial centres 
of St. Petersburg and Moscow and other places ; 
at the same time this arrangement might lead 
to an increase in the imports of English coal to 
the detriment of the Russian coal industry. It 
has therefore been suggested to couple such pro- 
portional raising of the existing rates with excep- 
tional tariffs between the Russian coal-mining 
districts and the more distant industrial centres. 
It has also been under consideration to alter, as far 
as coal is concerned, the differential system, which 
is now used in the fixing of rates, and put propor- 
tionally higher rates on coal which is only conveyed 
a shorter distance from the mining district, and 
thus make the industries which enjoy the advan- 
tages of greater proximity to the coal-fields carry a 
greater share of the cost of the distribution of coal 
within the country. Finally, it has been proposed 
to fix low rates on the railway from the Donetz dis- 
trict to the special coal-shipping harbour at Mario- 
pol, on the Azov Sea, and thereby try and induce 
the despatch of coal by water to the Baltic 
ports. 

Representatives of the industries concerned have 
had an opportunity of discussing the question at a 
congress, more especially as regards the transport 
of coal from the Donetz district, but up to the time 
of the report in question being drawn, none of 
the proposals had met with any support, the re- 
presentatives of the industrial concerns recom- 


mending the maintenance of the present coal 
tariffs. The question of raising or lowering railway 
rates appertains to the Tariff Commission as regards 
the State and private railways, but this body is under 
the Minister of Finance, so it really rests with him 
to arrive at a decision. Under these circumstances 
itis not very likely that the question will be solved 
solely with a view of increasing the revenue of the 
railways, but that due consideration will be shown 
both to the Russian coal industry and the Russian 
industries generally. In connection with the 
former, it may be mentioned that the Austrian 
State Railways, by way of a trial, have bought 
30,000 tons of Russian coal from the Donetz 
district, and that for future purchases they have 
stipulated for a very low freight per -verst, 
whilst the Russian railways have expressed their 
willingness to meet them in this respect. It is con- 
sidered probable that regard for the Russian indus- 
try will be allowed to predominate, and that in con- 
sequence the authorities will refrain from raising the 
coal-rates to the industrial centres furthest away 
from the coal-fields. It is more likely that the rates 
will be raised to those industrial centres which are 
nearer the coal-fields, and which can better stand 
an increase. The decision may not be forthcoming 
_ yet, but any alterations in the coal rates is 
ikely to influence both the English coal exports 
to the Russian Baltic ports and to affect the ship- 
ping on the Black Sea. 





Tue Coat Famine 1n Germany.—The dearth of coal 
in Germany continues to make itself very keenly felt 
within almost every field of industry, agriculture, &c. 
The blame for this state of affairs is to a t extent 
laid at the door of the Coal Syndicate; much discontent 
is felt and expressed at the syndicate constantly sending 
large quantities of coal to other countries—R.ussia, 
Austria, Belgium, and France—whilst they declare to 
the many hungry customers at home that they have no 

Silesia, it is stated, has the largest coal - fields 
in the world, and yet many Silesian factories have to 
stop working from shortness of fuel. Several sugges- 
tions have been put forward to remedy the present 
unsatisfactory state of affairs, and the prohibition of all 
coal exports from Germany has even been discussed, but 
fears are expressed that this might lead to complications. 
On the other hand, much bitterness is naturally felt at 
the manner in which the home industry is made to suffer 
through the selfish and wilful commercial policy of the 
Coal Syndicate. ; 





THe LATE Mr. R. V. Boyte.—We record with a 
the death from heart failure, on Friday last, of Mr. 
Richard Vicars Boyle. Mr. Boyle was born in 1822, being 
the third son of Mr. Vicars Armstrong Boyle, of Dublin. 
He commenced his engineering career as a pupil of 
Charles Vignoles, F.R.S., and subsequently was engaged 
on railway construction work in Ireland and England, 
and on the Continent, in Spain. In 1853 he was appointed 
district engineer on the East Indian Railway, with head- 
quarters at Arrah, Bengal. In the Mutiny he played a 
conspicuous part, it being in his fortified house that about 
80 men, ne ey officials, volunteers, and a party of 
50 Sikhs, held out for eight days inst 3000 mutinous 
troops. After their relief, r. Boyle acted as field 
engineer to one of the British columns. For these services 
he was awarded the Mutiny Medal, a grant of land at 
Arrah, and in 1869 the Companionship of the Star of 
India. From 1872 to 1877 . Boyle held the appoint- 
ment of engineer-in-chief to the Imperial Government 
Railways of Japan. He was admitted to the Institution 
of Civil Engineers in 1854, and was elected a member of 
that Institution in 1864. 





BIRMINGHAM TRAMWAY AccIDENT.—The Board of Trade 
report, drawn up by Colonel H. A. Yorke, on the tram- 
way accident that occurred on October 1, on the ae 
ham Corporation Tramways, has now been issued. It 
cannot be said that the report is an altogether satisfactory 
one, as it only partially clears up the matter. It ap 
that the track-brake on the car to which the accident 
occurred was out of order to the extent that it would not 
work on the first and second notches of the controller, 
only indifferently when the handle was in the third notch, 
but that it went on hard when the handle was put on the 
fourth notch. The brake thus working imperfectly, the 
motorman reported the matter to the inspector, who 

rded the car and tested the brake on the Warstone- 
lane hill. On the occasion of this test by the inspector 
the brake failed to act on all notches, although tried 
twice. An attempt was then made to stop the car by 
putting the handle into the reverse position and the con- 
Poller handle into the sixth notch, but also without effect. 
On this having no result, the inspector _to the 
hand-brake for the first time, but the car was by this time 
uite out of control. The direct cause of the accident, 
therefore, was the testing of the car in service by the 
inspector on a hill down which it would have been safe to 
take the car with a hand-brake. The cause of the failure 
of the brake is not completely explained, the only thing 
wrong being a broken grid in the resistance. Subsequent 
tests on these r. A. P, Trotter suggested that 





— by Mr 
. a improbable that this was the cause of failure of the 
e. 





THE FUNCTION OF THE ENGINEERING 
SOCIETY. 
To THE Eprror or ENGINEERING. 

Sin, —The leading article in your issue of December 27, 
under the above title, will, I feel sure, stimulate many of 
our technical societies to a livelier cense of their possi- 
bilities, and it has a ea me to further enlarge upon 
some of the functions of an engineering society, more 
directly from the members’ point of view, and it is with a 
view of indicating a few ways that an engineering society 
can be of real service to its members, and fulfil its best 
objects, that I have ventured to make this appeal through 
the medium of your columns. 

The present is a very opportune time for directing 
attention to this article, because many of the societies 
will scon be electing those who are to constitute their 
executive councils, and on whom will devolve the action 
to Le taken—strenuous or otherwise—in carrying on the 
work of the Institution. 

hile endorsing your dictum that the members’ duties 
to the society consist in reading papers and discussing 
them, the society on its part has a duty to its members, 
and in the opinion of the writer more attention should be 
given in bringing all subjects discussed to a proper and 
logical issue, so that the profession, as a whole, will 
have the feeling that all new laws enunciated are 
true, and what is of equal importance, that they are appli- 
cable. Again, it has often occurred to me that our 
societies could be of much more assistance to their mem- 
bers if they would undertake and carry out more prac- 
tical research work ; the data would possess the ball-mark 
of the society in the eyes of the profession. What has 
been done in the past I feel sure has been accepted by all 
asasheet-anchor. Who is more competent to nominate 
@ committee to undertake practical experiments, either 
on a small scale with models, or, if need be, even on a 
large scale, to brush aside some of the anomalies with 
which we are confronted at the tday? Look at the 
excellent data obtained by the Boiler Committee in their 
trials in 1902; surely it is in carrying out work such as 
this that any engineering society is fulfilling its highest 
functions. 

There are far too many engineering gecblone in a state 
of indecision and uncertainty ; the relationship between 
the members and the society is analogous to that of child 
and parent: they look to it to unravel collectively some 
of the knotty questions they are unable to undo indi- 
vidually. It is not a creditable reflection that in the last 
ten or twenty years very little p: has been made— 
to quote one instance at random—in settling authorita- 
tively some of the intricacies of the screw-propeller ; and 
there are many other questions ripe for being dealt with. 

In conclusion, I wish to re-echo your sentiments—that 
we could, with advantage to all branches of the engineer- 
ing profession, emulate our American confréres, by having 
one central institution, where the subsidiary societies 
could meet under one roof, 

Yours faithfully, 
London, 8. E. A. E. SHarp. 





AMERICAN CANALS.—The movement through the Erie 
Canal during the past season was 2,415,548 tons; upon 
the Champlain Canal, 678,506 tons ; upon the Cayuga and 
Seneca Canal, 112,570 tons; upon the Blackriver Canal, 
58,013 tons ; and upon the Oswego Canal, 143,277 tons. 
The increase upon the Erie Canal last year, as compared 
with 1906, was about 30,000 tons; but business fell off 
upon the — Canal, as well as upon the Cayuga and 
Seneca Canal, the Blackriver Canal, and the Oswego Canal. 

Atmanacks, &.—We have received calendars from the 
United States Metallic Packing Company, Limited, Soho 
Works, Bradford ; Messrs. Bullivant and Co., Limited, 
of 72, Mark-lane, London, E.C.; Messrs. Dickson and 
Maure, Limited, 7, East India-avenue, London, E.C. ; 
Messrs. Alfred Herbert and Co., Limited, wey & 
Messrs. Henry Simon, Limited, Manchester, with the 
usual Fs and apt quotation on each date; 
Messrs. Thwaites Brothers, Limited, Bradford ; Messrs. 
Geo. Cradock and Co., Wakefield, with dates in bold 
figures ; Messrs. Merryweather, London; Messrs. John 
Rogerson and Co., Limited, Wolsingham, R.S.O., Dur- 
ham; Messrs. J. and P. Hill, designers and builders of 
high-class tools, Bernard-road, Park, Sheffield ; Messrs. 
Arthur L. Gibson and Co., makers of shutters, folding- 

tes, &c., 19, 20, and 21, Tower-street, Upper St. 

rtin’s-lane, London, W.C.; the Brush ectrical 
Engineering Company, Loughborough; Messrs. Severn 
and Co., 25, Abchurch-lane, Cannon-street, E.C., a 
commendable deek calendar; Messrs. John Smith and 
Co., engineers and founders, Grove Works, Carshalton, 
Surrey ; Messrs. Englebert and Co., 119 to 125, Fins- 
bury-pavement, E.C.; from the Key Engineering Com- 
pany, Limited, 38, Deansgate, Manchester; Messrs. J. 

alden and Co., Limited, 8 and 9, Great Chapel-street, 
S.W.; Messrs. Urquhart, Lindsay, and Co:, Limited, 
Blackness Foundry, Dundee; Messrs. Andrew Barclay, 
Sons, and Co, Limited, Kilmarnock, N.B.; Mesers. 
Harrison Ainsworth, 197, The Grove, Hammersmith, 
W., a calendar, with a sheet for each month; from 
the Western Electric Company, Norfolk House, Victoria 
Embankment, W.C., a calendar having illustrations of 
telephone instruments, &c.; from the D. P. Battery 
Company, Limited, Lumford Mills, Bakewell, Derby- 
shire, a calendar illustrating their mills and products in 
the form of storage battery-cells ; Messrs. Shand, Mason, 
and Co., 75, Upper Ground-street, Blackfriars-road, 
London, a wall-calendar illustrated with views of their 
fire-engines, pumps, &c.; From Messrs, Humboldt, Kalk, 





Cologne, one bearing illustrations of locomotives, struc- 
‘tural work, and —— of various classes built by them. 
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THE TWIN-SCREW ALLAN LINER 


MESSRS. BARCLAY, CURLE, AND CO., 


CONSTRUCTED BY 


“ CORSICAN.” 


LIMITED, SHIPBUILDERS AND ENGINEERS, GLASGOW. 








bg | 








Tue Allan liner Corsican was not only the largest 
merchant-steamer built on the Clyde during the past 
year, but the third of the six vessels Prvcrser Fh 10,000 
tons completed in the United Kingdom. For this 
reason a special interest attaches to the drawings 
which we publish this week, illustrative of the machi- 
nery of the vessel. Another reason is that the vessel 
and machinery have been constructed by Messrs. 
Barclay, Curle, and Co., Limited, whose shipbuild- 
ing yard is at Whiteinch, Glasgow, and their 
engineering works at Finnieston, Glasgow, a firm 
which has steadily advanced to a front place amongst 
the constructors of passenger steamers in the United 
Kingdom. Later we shall publish further illustra- 
tions of the machinery, so that we reserve our 
complete description; but it may be stated here 
that the Corsican is a vessel 516 ft. in length, 61 ft. 
3 in. in breadth, and 42 ft. 9 in. in depth, with a gross 
register tonnage of 11,637 tons. While designed to 
carry 300 first-class, 400 second-class, and 1500 third- 
class passengers, the Corsican takes 11,000 tons dead- 
weight cargo, so that her speed—17.6 knots, with 
9400 indicated horse-power—is a very satisfactory 
one. 

The ge oe appearance of the vessel will be seen 
from the engraving above, while on the two-page 
plate is a reproduced drawing showing the general 
arrangement of the machinery. It will be seen that 
there are seven single-ended boilers, each having four 
furnaces, and that these are accommodated in two 
stokeholds, while the engines are of the three-cylinder 
triple-expansion type, driving twin-screws. We, how- 
ever, defer the full description of the ship and machi- 
nery until a subsequent issue, when further drawings 
will be published. 





Strpr-Rute Memento.—We are asked to state that 
Messrs. les, Leach, and Co,, 6, Victoria-avenue, 
Bishopsgate-streetb Without, have had so many requests 
for their 6-in. slide-rule memento, which we noticed in 
our last week's issue, that they have been unable to comply 
promptly with them all. ~ | hope, however, to be 
able to do so within the course of the next few days. 





Tae THames Iron Works, SHIPBUILDING, AND ENGI- 
ae reas Lmrrep.—We | t Ae Table 
+, On ante, giving partiou of the marine 
machinery for all firms in the United Kingdom, the 


figures given for the Thames Iron Works, Shipbuilding, 
and rr pene | Company, Limited, are inaccurate. 
They should :—For 1907, 800 horse-power ; for 1906, 
GubU henup-power ; highest total since 1 56,500 horse- 


power. Total 
power. 


for seven years, since 1900, 115,840 horse- 





Fic, 1. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 26, 1907. 

AN understanding seems to have been finally arrived 
at between the rail-makers and the railroad people for 
1908. The price for Bessemer rails is to continue at 
28 dols., with a 9 per cent. crop of the rail bloom and 
29 cents per ton increase for each additional 1 per 
cent. discard. If this is the definite understanding — 
and it appears to be—there will be no further occasion 
for the holding back of orders. The Carnegie Com- 
pany is carrying over 500,000 tons of 1907 contracts, 
and other companies are carrying over large quanti- 
ties. There is no urgent occasion at present for placing 
orders in advance. Blast-furnaces are still blowing 
out, and it is figured out that the production of pig 
iron will fall to about 10,000,000 tons per year. This 
short-sighted policy will be productive of reactionary 
influences, especially if there should be a sudden 
clearing up of the financial situation, which is more 

robable now than it has been for sixty days. There 
is also a further falling off in orders from the indus- 
tries in general, and buyers are falling back upon any 
excuses to delay placing contracts. Prices are still on 
the downward grade in all excepting steel rails and 
structural material. Shapes fell to the lowest price 
several weeks ago, and no further concessions are 
probable on large contracts. There is a hesitancy to 
contract for material even where it is absolutely 
needed. Consuming interests are holding off as long 
as possible to see how things are likely to go. 

The American mills have finally lost the Australian 
rail contract, which it was announced a short time ago 
they had secured. They were certain they had it, 
but it turns out otherwise. The American mills will 
also probably lose the contract for 17,000 tons for that 
country. The rails are to be 45-lb. sections. The Peru 
vian railway system, which is being built by American 
capitalists, will place orders very soon, and quite a 
lot of business will come from that system. There 
are prospects for contracts from other outside 
countries, 

Pig iron is weak and fluctuating, and the outlook is 
for no immediate improvement ; but, as often happens, 
an improvement may be precipitated, for which the 
furnace interests in general are not prepared. The bar- 
iron and bar-steel mills are all working less than full 
time, and there is no prospect of early improvement. 
Of the 35,000 coke-ovens in the Connellsville district, 
some 20,000 ovens are idle. Coke is low in price, and 
there is no anxiety on the part of users to ge con- 
tracte. The fuel situation is unchanged. 6. serious 
losses of life which have occurred in some of the mines 








have aroused a ing spirit of indignation in the 
public mind, but tt will forgotten in a few days. 

In machinery and hardware fair demand prevails, 
and mills turning out wire products are running *‘slant ;” 
but it is probable that the January demand will exert a 
favourable influence. The tone of the markets in all 
channels is weak, and the present market indications 
are for a continued dulness, with sagging prices. 





Exports or Scorch Coat.—The exports of coal from 
Great Britain in 1907 amounted to 63,600,947 tons, of 
which Scotland contributed 10,146,631 tons, an increase 
in Scotland’s share of 1,074,516 tons over the amount of 
1906. According to Messrs. D. M. Stevenson and Co.’s 
statistics of the Scotch exported coal, Germany took 
3,010,645 tons; Denmark, 1,268,307 tons; Sweden, 
1,091,608 tons ; Holland, 803,661 tons; France and Italy, 
over 750,000 tons each. Altogether countries in Europe 
took 9,603,005 tons, and countries outside Europe 543,626 
tons. In addition to these shipments, home ports and 
bunker coal took 4,623,372 tons. The total shipments 
were thus 14,770,003 tons—an increase of 848,419 tons on 
the previous year. 





Tue Russian Navy.—The Moniteur de la Flotte re- 
produces a statement contained in the Internationale 
Revue, according to which the Russian Naval Department 
is to be reorganised on the following lines :—It is to com- 
prise (a) the active and reserve fleet, and (6) the Ministry 
of Marine, entrusted with construction, armament, and 
supply. Naval command will be entrusted to a high 
official, who will have under his orders, or jurisdiction, 
the higher staff, the general staff, the sanitary corps, the 
courts-martial, and the supervision of instruction in naval 
matters. The Minister of Marine will superintend con- 
struction, fitting-out, accounts, y gr an | justice, 
and sanitary matters on land. An Admiralty Board, 
formed of six members selected hy the Emperor, will 
supervise the navy, but will not be entrusted with the 
examination of schemes and new types of ships, the reason 
being that the members in question are to be mostly men of 
@ comparatively advanced age, who have resigned active 
service on sea, and who, being unfamiliar with the new 
technics, have not the required capability for such work. 
Besides this Admiralty Board there is to be a Chancellor's 
office forming part of the Ministry, and which is to have 
charge of the written communications between the Board, 
the Duma, and other offices. In the Baltic, the Black 
Sea, the Pacific Ocean, the Caspian Sea, and, later, in the 
Arctic Ocean, a naval base is to be established, under the 
authority of an admiral who is to have under his com- 
mand the whole body of naval officers, and the instruction, 
sanitary, and judicial staffs at the base. The scheme is to 
be submitted for approval to a number of competent 
personalities. Rear-Admiral Essen is mentioned as the 
proposed Chief-in-Command of the fleet. 
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GENERAL ARRANGEMENT OF MACHINERY OF THE ALLAN LINER “CORSICAN.” 


CONSTRUCTED BY MESSRS. BARCLAY, CURLE, AND CO., LIMITED, SHIPBUILDERS AND ENGINEERS, GLASGOW. 
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Last year the competition from the latter sou.ce was |ductions have been made in iron bars, iron shi le 
es NOTES FROM THE re - very keen, but it is stated that this week the price was|iron ship-rivets, and packing-iron. Princi cies 
: ae, “ oy, only 1s. 3d. per ton lower for angles than makers’ present | quotations now stand :—Common iron bars, 7/. 10s. ; best 
Glasgow Pig-Iron rer t Friday, w on © | rates. The quotation for angles from the North of Eng- | bars, 7/. 17s. 6d. ; best best bars, 8/. 5s. ; iron ship-plates, 
market opened after the holidays, there was nothing |jand was, yesterday, 5/. 103. per toa, 2h per cent. ee 4 6l. 103. to 6/. 123: 6d.; iron girder-plates, 6/. 15s. to 


doing, no transactions of any kind being recorded. Cleve- 
land warrants were quoted firmer at 483. 94. cash, 48s. 44d. 
one month, and 47s. 104d. three months’ sellers. Hema- 
tite was quoted 65s. 6d. cash sellers, and buyers of copper 
offered 62/. 53. three months. In theafternoon some 1 
tons of Cleveland warrants changed hands at 483.74d. cash, 
483, 44d. seven days, and 48s. February 13. Closing sellers 

uoted 483. 64d. cash, 48s. 3d. one month, and 47s. 104d. 
three months. Hematite was quoted easier at 643. 9d. 
cash sellers. Oa Monday morning the market was firm, 
but only 1500 tons of Cleveland warrants were done at 
483. 9d. four days and 48s. 6d. one month, and at the 
close sellers were firm at 483. 10d. cash and 48s. 64d. one 
month. One lot of hematite changed hands at 64s. 6d. 
cash, with sellers over, and one-month sellers at 643. 
Two copper warrants were dealt in at 62/. 53, and 
62/. 7s. 6d. three months. At the afternoon session 
Cleveland warrants opened firm at 483. 104. cash, and 
the turnover of 1500 tons included dealings at 48s. 9d. 
four days and 483. 8d. seven days. The close was easier 
at 483. 844. cash, 483. 54d. one month, and 47s. 11d. 
three months sellers. a Tuesday morning a steady 
tone prevailed, and 2000 tons of Cleveland warrants were 
put through at 483. 94. and 483. 8d. cash, and 48:3. 
one month. At the close sellers quoted 483. 84d. cash, 
483. 5d. one month, and 483. three months. Hematite 
was quoted firm at 64s. 6d. cash sellers, and sellers 
of copper quoted 63/, 53. three months, with buyers 
at 1/. less. In the afternoon business was better, 
and 6500 tons of Cleveland warrants were done at 483. 81., 
483. 6d., and 483. 7d. cash, 48s. 6d. seventeen days, 483. 64. 
and 483, 3d. one month, and 47s. 10d. three months. 
Closing sellers quoted 48s. 74d. cash, 483. 3d. one month, 
and 47s. 11d. three months. When the market opened 
to-day (Wednesday) the tone was steady, and 4000 tons 
of Cleveland warrants were dealt in at 483. 64d. and 
483. 6d. cash, and 483. 3d. one month. The session 
closed with sellers quoting 483. 64d. cash, 483. 34d. one 
month, and 47s. itd. three months. Hematite was un- 
changed at 64s. 6d. cash sellers, and copper was firmer 
at 632 103. sellers, and 63/. oe three months. In the 
afternoon the market was a shade easier and Cleveland 
warrants changed hands at 48s. 5d. cash and seven days, 
with cash buyers over, and at 48s. 3d. twenty-nine days 
and 47s. 10d. three months. The business amounted to 
about 5000 tons, and closing sellers quoted 48s. 6d. cash, 
483, 3d. one month, and 47s. 10}1. three months. The 
following are the market quotations for makera’ (No. 1) 
iron :—Clyde, 653. 6d. ; Gartsherrie, 66s. ; Calder, 68s. ; 
Summerlee, 683. 6d. ; Langloan, 78s. ; and Coltness, 87s. 
(all shipped at Glasgow); Glengarnock (at Ardrossan), 
693. ; Shotts (at Leith), 67s. 6d. ; and Carron (at Grange- 
mouth), 72s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is steady just now, and although no great amount 
of business is passing, the = keeps firm. The quota- 
tion to-day is from 12/ to 12/. 1s. 3d. per ton, Glasgow or 
Leith. The amount shipped from Leith Harbour last 
week was 212 tons. 


Scottish Ironmasters’ Associaiion Returns for 1907.— 
The Scottish Ironmasters’ Association have just issued 
the statistics relating to the production, consumption, 
exports, and stocks o Sooted pis-ince. including hematite 
and basic, for the year 1907. The following are the 
figures and also those for the preceding year :— 





























Preduction :— 1907. 1206. Inc. Doe. 
tons tons tons tons 
As per makers’ returns 1,403,447 1,451,068 47,621 
Consumption :— 
In foundries .. a <3 170,225 206,292 36,067 
In malleable iron and steel 
works oe a 827,467 75,072 47,605 
Totil 997,692 1,081,364 83,672 
Exports :— 

‘oreign.. 227,492 202,289 25,203 .. 
Coastwise .. 165,216 162,121 3,005... 
Rail to England 7,552 6,681 a .«. 

Total .. oe ‘a 400,260 371,001 29,160 .. 
Total consumption and 
' exports »s - +» 1,807,952 1,452,455 54,503 
Stocks as on December 31 ;-- 

In Connal’s stores me 1,174 5,2 a 4,112 
In makers’ yards 94,869 85,262 9,607 .. 
Total stocks .. 96,043 90,548 5,495 

Furnaces :— 
1907. 1906. 

Number of furnaces in blast on December 31 .. 7 90 

Average number of furnacesin blastfortheyear 90.44 90 35 
Summary. 
Tons 
Total stock at December 31, 1906.. és 90,548 
' Add production for 1907 .. % . 1,408,447 
1,498,995 
Deduct total deliveries for 1907 .. . 1,397,952 
Total stock at December 31, 1907.. 96,043 


Svotch Steel Trade.—The New Year holidays finished 
generally ‘on Monday of this week, but ves f some of the 
steel works have made a start, and that only of a partial 
— A general resumption of work is expected by 

ionday or Tuesday of next week. Very little has 
recently been done in the way of booking fresh con- 
tracts, and such lots as have been fixed up are said to be 

¥ for moderate quantities, L cal producers are having 
to. ‘ace severe competition for new orders, both from the 
North-East Coast sellers and from local merehants, 


Middlesbrough. Some export business is passing, but 
the quotations are a little less than those for home 
requirements, 


Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland have not yet got under weigh since 
the holidays, and_it will be next week before a general 
start is made. Orders continue scarce, and Continental 
competition is again being felt. German and Belgian 
malleable-iron bars are perhaps a shade higher in price 
lately, but they are still a good bit lower than local makers’ 
rates. It is reported that Coatbridge unbranded bars 
were this week sold at 6/. 23. 64. per ton f.o.b. Glasgow. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield’s American Trade.—Sheffield’s exports to the 
United States during the past quarter show a marked 
falling off in steel sheets, bars, &c., and compare un- 
favourably with preceding quarters. The total exports 
for the December quarter amounted to 178,859/., compared 
with 197,254/. three months previously, and 209,726/. for 


5d, | the June quarter, while a year ago the total was 217,997/. 


Except for steel, commerce has been satisfactory. Steel, 
&c., however, for the past year is only 27,336/., against 
147,3941. for the preceding quarter, 162,179/. for the June 
quarter, and 156,615/. a yearago. The decline is accounted 
for by the almost absolute cessation of the demand for 
mining steel in the United States, due to the closing of 
sO many copper mines in the country. Edge tools to the 
value of 2912 6s. were exported during the quarter ; iron 
scrap, 506/. 16s.; railway buffers, 385/. 1s.; and twist drills, 
4271. 7s. 8d. 


Iron and Stecl.—The year has opened with a promising 
outlook before manufacturers engaged in the heavy in- 
dustries of the city, although the high price of fuel has 
tended towards keeping customers back. Still, however, 
manufacturers are anticipating an easier tendency in this 
department shortly. The lack of new business which 
has been so keenly felt for many weeks past has 
become less prominent, especially among makers of 
steel cables and hauling-ropes for mining purposes, the 
demand for the latter from abroad having considerably 
strengthened. The most important business in the East 
End at the moment is, undoubtedly, that of railway 
material manufacture, important contracts from abroad 
having been recently received for buffers, wheel;, axles, 
springs, &c. The home demand in this line also is very 
satisfactory. Although the price of fuel at the moment 
is sufficiently high to render customers somewhat reluc- 
tant to come forward, the easier rates prevailing for raw 
material tend considerably to strengthen business. 


South Yorkshire Coal.—The house-coal trade has been 
considerably strengthened by the seasonable weather, 
although the mildness that set in during the past few 
days has slackened business. Stocks, which were chiefly 
made up of best coal in loaded wagons, have been con- 
siderably reduced, at about 1s. per ton under quoted 
rates—namely, from 13s. to 133. 6d. per ton, with seconds 
at lls. 6d. to 12s. per ton. The demand for steam fuel 
is good, not only for general consumption, but for ship- 
ment as well. Best local steel melting coke is selling 
freely at the current rates. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIpDDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—After the recording of a 
fair amount of business there is a quieter feeling in pig 
iron. The situation, however, must be regarded as fairly 
satisfactory, a that the contracts just made 
are at lower rates than ruled until quite recently. Espe- 
| cially is this the case with regard to East Coast hematite 
pig, of which large quantities have been disposed of, 
| most of the sales being based on 60:. for Nos. 1, 2, 
and 3, delivered over the first quarter of the year. 
That is now ised as the general market quota- 
tion, though there are producers who declare that such 
a price is low and unprofitable, and who consequently 
stand out for a higher figure, some of them askin; 





|up to 6ls. Cleveland iron appears to have settle 

own. This is very largely due to the absence of 
—- operations in warrants, and the consequent 
| absence of violent fluctuations. No. 3 g.m.b. Cleveland 
| pig iron has this week changed hands at 493., 48s. 104d., 
| and 48s. 94. f.0.b., and the last-mentioned figure is now 
| the market rate. No. 1 is in the neighbourhood of 523.; 
No. 4foundry is 48s. 34.; and No. 4 forge, 473. 9d. The 
value of Spanish ore has declined since our last report, 
Rubio, of 50 per cent. quality, being now on sale at 
| 15s. 6d. ex-ship Tees, and some fairly large contracts are 
| reported to have been entered into at that figure. 


| Blastfurnacemen’s Wages. — The average net selling 
| price of No. 3 g.m.b. Cleveland pig iron for the three 

months ending December 31 last has been certified “at 

54s. 4.33d. per ton, as compared with 57s. 3d. for the 
| previous quarter, thus showing a fall~of 2s. 10.67d. 
| According to sliding-scale arrangements, blastfurnace- 
| men’s are reduced by 3.75 per cent., which brings 
| them from 31 5 per cent. above the standard to 27.75 per 


cent. above the standard. The reduction took effect 
from the 4th inst. 

Manufactured Iron and Steel.—There is not much new 
business passing in Manufactured iron and steel, but the 
, output continues on a very good scale. Anticipated re- 





6/. 17s. 6d. ; iron boiler-plates, 7/. 103. to 7/. 123. 6d. ; 
iron ship-angles, 7/. 10s. ; iron ship rivets, 8/.; packing- 
iron, 5/. 15s. ; steel ship-plates, 6/. 105. ; steel ship-anglea, 
61. 23. 6d.; steel hoops, 7/. 103. ; steel strip, 7/.; heavy 
steel rails, 6/. 53. ; and steel railway-sleepers, 7/.—all less 
the customary 2} per cent. discount, except rails and 
sleepers, which are net cash at works. 


Trade Statistics. — According to the Middlesbrough 
Chamber of Commerce statistics just issued, of 81 blast- 
furnaces built within the port of Middlesbrough, 58 were in 
operation at the end of the year, and they produced during 
last quarter 572,000 tons of pig iron, composed of 370,000 
tons of Cleveland pig and 202,000 tons of hematite, and 
other kinds of iron, as compared with the previous three 
months’ output of 590,000 tons, composed of 380.000 tons 
of Cleveland iron and 210,000 tons of hematite, &c. Im- 
ports of foreign iron ore into Middlesbrough during last 
quarter reached 404,571 tons, as pret with 515,725 
tons during the previous three months, and 423,988 tons 
during the last quarter of 1906. The total value of goods, 
other than coal or coke, exported to foreign and colonial 
destinations from Middlesbrough during the three months 
ending December 31 last was 2,166,572/.—an increase as 
compared with the corresponding period of last year of 
‘199, 9867. The value of the over-sea s eats of all goods, 
except coal and coke, sent from Middlesbrough in 1907 
reached the record figure of 9,469,262/.—over 2,000,000/. 
more than tbat of 1905, which was the previous best on 
record. The production of pig iron within the port of 
Middlesbrough last year was the best on record, the out- 
put amounting to 2,314,000 tons, or 3000 tons above the 
make of 1906, which was the previous best on record. 
The three Middlesbrough shipbuilders launched last year 
twenty-three vessels: Sir Raylton Dixon and Co., ten; 
Messrs. Craggs and Sons, eight; and Messrs. Harkers 
and Sons, five; the total tonnage being 65,999 gross, and 
the total indicated horse power 39,300. 








Fiat-Biock Lixotgum-Printinc Macuixg.—In de- 
scribing, on page 8 of our last issue, the flat-block lino- 
leum printing machine constructed by Messrs. Summers 
and Scott, Limited, of Gloucester, we omitted to state 
that the machine was constructed under the patent of 
Mr. C. H. Scott. 


ELECTROLYTIC CORROSION OF Bronzes.—Experiments 
by Messrs. Shepherd and Blough have shown that bronzes 
annealed at temperatures between 200 deg. and 400 deg. 
Cent. may be classified as follow:—Alloys containing 
more than 87 percent. of ae consist of aseries of solid 
solutions known as a crystals ; those with from 67 to 74.5 
per cent. of copper consist of another series of solid solu- 
tions, known as 6 crystals (supposed by Heycock and 
Neville to be the compound Cu, Sn), whilst those with 
74.5 to 87 per cent. are composed of mixtures of a and 6 
crystals. Alloys containing from 40 to 41 per cent. of 
copper consist of athird series of solid solutions known as 
€ crystals, those with 41 to61.3 per cent. contain € crystals 
and the compound Cu; Sn, and 6 crystals, and those with 
0 to 40 per cent. of copper contain crystals of tin and ¢ 
crystals. Test-pieces of alloys containing 5, 15, 25, and 
35, and thence by increments of 10 up to 95 per cent. of 
copper, Were successively used as rotating anodes in 7 per 
cent. solutions of sodium sulphate, nitrate, acetate, 
alkaline tartrate, chloride, acid ammonium oxalate, and 
copper sulphate, platinum wires being used as cathodes. 
Tests of chemical corrosion were also made by bubbling air 
through solutions—sodium persulphate, alkaline persul- 
phate, and chloride—in which alloy test-pieces were im- 
mersed. Thea and 6 bronzes were annealed at 400 deg. 
Cent. and the others at 217 deg. Cent., whilst those con- 
taining 65 to 85 per cent. (at intervals of 5 per cent.) of 
copper were annealed at 625 deg. Cent. and quenched in 
water. It was found that the effects of chemical and 
electrolytic corrosion were almost identical. The @ 
bronz:s corrode more rapidly than any others, and with no 
appreciablechangeof composition, whilsttheaand 6 bronzes 

me richer in tin on corrosion. Those consisting of 
5 crystals, 5 crystals and Cu; Sn, ¢ crystals and Cu; Sn, 
and ¢ crystals alone are practically unaffected, and tend to 
me passive owing to the formation of a thin covering 
of stannic oxide containing occluded copper. Those con- 
sisting of ¢ crystals and tin become richer in copper on 
corrosion, practically only tin being dissolved, in conse- 
meaty of which there is a tendency to disintegration. 
hose consisting of ¢ crystals alone are more resistant 
than any others. A current of about 25 milliamperes, 
and current density of 0.18 ampere per square decimetre 
was employed. No bronze became passive in chloride, 
alkaline tartrate, or acid ammonium oxalate solutions, @ 
bigh current efficiency being observed ia solutions 0 
chloride, whatever the composition of the bronze. No 
in sodium carbonate solution. An 
examination of laboratory water-pipes made of pure block 
tin showed that the protecting film on such surfaces 
breaks down in presence of the stronger acids, and that 
corrosion then PB ox place more rapidly. In air, oxygen, 
or carbonic acid, the film is stable, and practically no 
corrosion occurs. Mr. B, E. Curry, of the American 
Electrochemical Society, claims that the results of these 
experiments show that the solution method for proving 
the existence of metallic compounds is impracticable. 
Messrs. Heycock and Neville, in Phil. Trans., | 
announced that by this method they had detected com: 
pounds. Cu, Sn and Cu Sn, neither of which act ally 
exists. : 


bronze is corroded 














JAN. 10; 1908.] 


ENGINEERING. 





49 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown a healthy 
tone, and buyers have been negotiating for supplies re- 
quired for early ——- The best large steam coal 
has brought 183. 6d. to 19s. per ton, while secondary 
qualities have ranged from 16s. 9d. to 183. per ton. 
‘The house-coal trade has been well supported ; the best 
ordinary qualities have made 17s. 6d. to 18s. per ton; 
No. 3 Rhondda large has been quoted at 20s. to 20s. 3d. 
per ton. Foundry coke has made 21s. 6d. to 22s. 64. per 
ton, and furnace ditto 183. 6d. to 19s. 6d. per ton. As 
regards iron ore, Rubio has been quoted at 15s. to 
15s, 3d. per ton, and Almeria at 143. 9d. to 153. per ton, 
upon a basis of 50 per cent. of iron, and charges, in- 
cluding freight, insurance, &c., to Cardiff or Newport. 


Coal on the Taff Vale Railway.—The movement of coal 
upon the Taff Vale Railway last year is estimated at 
18,323,392 tons, but the return is not quite complete. 
The corresponding movement of coal upon the North- 
Eastern system in 1906 was 36,749,917 tons; upon the 
Midland Railway, 23,519,062 tons ; upon the London and 
North-Western Rail-vay, 20.217,186 tons; and upon the 
Great Western Railway, 18,122,718 tons. The Taff Vale 
Railway movement must be regarded as extraordinarily 
large, in view of the fact that the system comprises only 
124 miles of line, while the Great Western Railway has 
2878 miles. 


The Swansea Valley.—The outlook in the steel trade is 
for the present unfavourable ; the position of the tin- 
plate trade is uncertain. Last week several mills 


were at a standstill, in consequence of the scarcity of | & 


orders, a state of things which presents a strong contrast 
with that prevailing twelve months ago. 


Water Supply of Glamorganshire.— Messrs. Middleton, 
Hunter, and Duff, of Westminster, have reported to the 
Glamorganshire County Council on a scheme to establish 
a water board for the whole county, including Cardiff 
and Swansea. The scheme is the outcome of a move- 
ment tosecure a Welsh water area for Wales. Ib is esti- 
mated that 2,500,000/. would be required for existing 
water works. It is stated that. on the present Glamor- 
ganshire population, there is, taking the consumption at 
20 gallons per head per day, a great deficiency in the 
existing county supply. 


Dowlais.—A good demand for manufactured material 
has kept the furnaces and mills well employed. The 
Goat Mill has been engaged on heavy-section steel rails, 
principally for home railways, and has been running 
regularly, A large tonnage of steel sleepers has been 
pressed on colonial account. The Big Mill has been 
occupied with lighter miscellaneous goods, such as fish- 
plates, colliery rails, angles, &c. 


Electricity at Newport.—At a meeting of the Electricity 
and Tramways Committee of the Newport Town Council 
on Tuesday, it was reported, with reference toa recent 
conditional refusal on the part of the Local Government 
Board to sanction a loan of 30,000/., applied for fifteen 
months ago, that the Board had now issued its sanction 
for the greater portion of the loan, withholding for the 
present sanction for sums amounting to between 4000/ 
and 50002. upon expenditure concerning which more in- 
formation was required. The town clerk will furnish 
this information, and itis anticipated that the whole loan 
will then be agreed to, ——— an adverse balance on 
revenue account of 2600/. must be paid off, and not further 
brought up from year to year. 








MISCELLANEA. 

Tue Great Northern Railway Company of Ireland is 
reported to have definitely decided on the transfer of 
their locomotive works from Dundalk to Belfast, where a 
site has been acquired in the vicinity of the Bog Meadows. 


The Perambur workshops of the Madras Railway will 
shortly be driven electrically, the installation including 
four sets of Diesel engines, the plant generating about 
1500 kilowatts. Electric motive power is also being 
introduced into the Negapatam shops of the South Indian 
Railway, in this case steam sets being used. 


In the Zeitschrift des Vereins Deutscher Ingenieure of 
November 9 Johannes Liittmann deduces formule and a 
table for calculating the bending which rotating helical 
springs undergo. In the shaft governors of high-speed 
engines this effect should not be neglected. Reprints of 
the paper can be obtained from the publishers of the 
journal for a few pence. 


The lubrication of the locomotives of the Bombay 
Baroda, and Central Indian Railway bas been made the 
subject of a contract. It is common practice in the 
United States of America for a company selling oils to 
make contracts of this nature with the railroads, and the 
trial of the system on the Bombay, Baroda, and Central 
Indian Railway will be watched with some interest. 


A new plant being erected at Black Rock Station, near 
Buffalo, N.Y., U.S.A., by the Buffalo Copper and Brass 
Rolling Mills, is to be driven by electricity by power 
derived from the Niagara Falls. ‘This new sheet-copper 
mil! will be provided with one 500-horse-power motor for 
the main rolls, and two of 250 horse-power each for the 
ye rolls. These are to operate at 25 cycles and 

U0 volts, 


It is announced that the Great Northern Railway Com- 
Pe, of America. has placed orders with the 
lectric Company, Schenectady, N.Y., for four electric 
locomotives. These are to be 100 tons in weight, each 


eral | will 


325 horse-power, giving a total of 1300 horse-power. 


traffic through 
ountains, near 


These locomotives are intended for worki 
the three-mile tunnel in the Cascade 
Seattle, Washington. 


_A by-law has recently been adopted in Montreal autho- 
rising the Street Railway Company of that city to carry 
freight over its system. Among the conditions imposed 
on the company are certain regulations by which the 
conveyance of freight is permitted at all times, save 
between 5 p.m. and 7 p.m, and between 6 a.m. and 
8am. Freight is never to be carried to the detriment of 
the passenger traffic. A percentage on the earnings on 
freight cars entering and leaving the city is to be paid by 
the company. This percentage is graduated, and ranges 
from 4 per cent. on earnings up to 200,000 dols., to 12 per 
cent. on earnings between 1 and 14 million dollars, and 
15 per cent. on earnings above this. The franchise, 
according to the Strat Railway Journal, extends for 
fifteen years. 


We have received from the Callender’s Cable and 
Construction Company, Limited, of Hamilton House, 
Victoria Embankment, E.C., a new type of combination 
slide-rule, with which it is a matter of a few seconds only 
to determine the size of cable necessary for power-trans- 
mission lines and feeders Thus if 2000 kilowatts are to 
be transmitted 8000 yards at 6600 volts on the three- 
phase system with a drop of 5 per cent. and a power- 
factor of 0.90, the instrument shows at once that the cable 

uare inch. Four adjustable 
tlides are provided, two of which work horizontally, 
and the other two vertically. The uppermost slide is 
raduated in yards and volts, whilst the one below reads 
in kilowatts. The two vertically: moving slides are 
graduated for the power-factor and the voltage drop 
respectively. The setting of the power-factor slide varies 
with the system of supply, whether continuous, single- 
phase, or three-phase; and the power-factors run from 
0.5 up to unity. 


A rather interesting experiment has been tried on street 
cars in Pittsburg, Pa., U.S.A., in fitting the trucks with 
side rods. The car chosen for the experiment was a 
standard double-truck car, measuring 40 ft. over all, 
equipped with four 93-A Westinghouse motors. One 
motor was removed from each truck, and axles were fitted 
having outside 6 in. cranks. The crank-pins were 3 in. 
in diameter and the coupling-rods 4 ft. 6in. centre to 
centre. The wheels were balanced on the inside. In 
ordinary service, running against a standard 4-motor- 
car, this altered car showed an economy in kilowatt- 
hours of 29.9 per cent. Other tests on an ‘' express” 
route, which is a hilly one, on which there is a 5 per cent. 
grade for 6000 ft., were run against a standard car fitted 
with two motors only, one to each truck. The cars 
averaged 180 miles a day and carried 1745 passengers 
daily. In this case the side-rod car showed an economy 
of 155 per cent. and 18.3 per cent. A temperature test 
on the side-rod car at the end of an 18-hour daily run 
showed no heating from overloading. 


In an address delivered peony, before the North of 
England Institute of Mining and Mechanical Engineers 
the following comparative figures relating to coal mining 
in ay in America and the United Kingdom were 
quoted :— 


should have an area of 0.2 


United 
America. = Kingdom. 
Annual number of tons per miner. . 593 279 
Average number of days per miner 202 262 
Average daily tons per miner 2.93 1.07 
Death rate per 1000 men .. 3,85 1.2 
1,000,000 tons 5.66 4.44 


With regard to mine inspection the following statistics 
were quoted :— 
Pennsylvania. 


Great Bituminous Anthracite 
Britain. District. District. 
Number of mines in 
charge of each in- 
spector es a 103 69 32 
Number of employés 
inside mines in charge 
of each inspector .. 18,642 7,093 5818 
Production in tons, for 
each inspector ‘ 6,663,870 6,476,619 3,511,028 





Coat vor THE IrTatiaN Navy.—We read in the 
Giornale dei Lavori Pubdlici that the Italian navy has 
carried out trials with American coal. This coal, it would 
appear, has not given satisfaction ; it burns more quickly, 
and its calorific value is less than that of British coal ; 
1t leaves, moreover, a much too high proportion of ashes. 


Persona. —We are informed that Dr. Pohl, who, while 
conne:ted with the Phcenix Dynamo Manufacturing Com- 
pany, Limited, Thornbury Works, Bradford, has con- 
currently been connected with the electrical department 
of the Bradford Technical College, has now severed his 
connection with the College, and will act as chief designer 
to the above-named firm. is mpay has appointed 
Mr. A. P. Whitehead m > of their London offi 

17, Victoria-street, 8.W.; Mr. T. W. Ellis, Charnw 

House, St. George-street. Swansea, their district manager 
for South Wales; Mr. H. C. Noble, 42, Pilgrim.street, 
Newcastle-on-Tyne, as district manager for the North 


THE INDUSTRIAL OUTLOOK IN RUSSIA. 
Or : Russia’s immense possibilities of development 
in almost every direction there can, naturally, be no 
doubt, and a confident anticipation of eras 
material improvement is being expressed. The politi 
position is looked upon as decidedly better, and this alone 
18 enough to warrant a prediction of more all-round activit 
after the severecrisis throuxh which the country has wank 
During this period many unstable concerns have gone to 
the wall, leaving a better state of affairs for the sounder 
and more consolidated und+rtskings. At the same time 
it is admitted that the results attained by the Russian 
industries generally, before the political disturbances com- 
mencrd, were nothing to boast about—rather the reverse. 
Several causes may have helped to bring about these un- 
satisfactory results, and to handicap the young Russian in- 
dustries, especially lack of experience and want of com- 
mercial judgment. The chances of sale have in many cases 
not been sufficiently gauged or considered, nor has the 
financial basis by any means always been sound. The 
Russian industries have in too many cases—in fact, asa rule 
—looked to the Government, for their principal orders, 
more especially within the metullurgical and the coal- 
mining industries, which secured large contracts for 
railways and the army and navy, and no doubt these 
industries have suffered more than the rest, the Govern- 
ment not having been in a position to keep them guing. 
Ru-sian manufacturers are now being urged to pay mure 
attention to private Russian consumption and to study 
more closely the general Russian market. here are 
also signs of greater activity in some directions, and 
efforts are being made to bring about useful co-ope- 
ration and more rational systems, both as regards 
manufacture and selling. In Poland, for instance, an 
industrial and commercial committee has been formed 
for the advancement of the industry of the country, and 
endeavours will be made to somewhat reduce the 
ab-olute predominance of German goods, more. espe- 
cially in the western districts of the Empire. Although 
a movement is not unlikely to spring up with the motto 
** Russia for the Russians,” there is not the slightest 
doubt but that numerous classes of English manufacturers 
might with great advantage study the requirements and 
the conditions of the immense Russian market in-Europe 
and Asia, and push their goods with considerably more 
energy than bas been the cave in the past, and there 
could probably be no more opportune time than the pre- 
sent, when Russia is beginning to pull herself together. 





InstiTuTe OF SaniTary Encinerrs.—We are asked to 
draw attention to the fact that the address of the Insti- 
tute of Sanitary Engineers is now 120 and 122, Victoria- 
street, Westminster, 8S. W. 





American Ro.urnc-Stock.—During the nine years 


ending with 197 inclusive the number of passenger and 
freight cars built fur use upon American railroads came 
out as follows :— 

Year. Passenger Cars. Freight Cars. 

1899 -_ 1395 119,886 

1900 1636 116,641 

1901 2055 136,959 

1902 1948 162,599 

1903 2007 153,195 

1904 2144 60,806 

1905 2551 165,455 

1906 8167 240,503 

1907 5457 284,188 


*he construction of 1907 accordingly beat all records. 
Production was probably overdone; at any rate, it 
culminated in a p wane A American breakdown, At 
the same time a large addition to the carrying resources 
of American railroad companies is tolerably certain to 
ultimately prove acceptable and useful. 


Diaries.—We have received from Messrs. F. Redda- 
way and Co., Limited, of Pendleton, Manchester, a 
combined blotting-pad and diary which has commendable 
features.—Another form of combmed blotting-pad and 
diary has been sent us by Measrs. Gibbons, Jun., 
Limited, and Messrs.‘Gib-+on Brothers, Limited, of Dud- 
ley.—A handy little omy leather-bound diary is issued 
by Mes-rs. Cammell, Laird, and Co., Limited, Sheffield, 
with tables of equivalents, squared paper, &c.—From the 
Brush Electrical megecnne Company, Limited, of 
London and Loughborough, there comes a well-got-up 
gee | diary.—The Gloucester Railway Car- 
riage and Wagon mrear: Limited, have cent a copy 
of their diary for 1908. The corner of each page is per- 
forated, and is intended to be torn off, thus facilitating 

uick reference to the current page.—Messrs. Siemens 

rothersand Co., Limited, and Siemens Brothers Dynamo 
Works, Limited, have sent a neat, well-bound diary, 
containing very useful tables; and well-arranged pocket 
diaries have also been received from Messrs. Mountain 
and Gibson, Limited, of Bury, Lancashire, and Messrs. 
William Griffith and Sons, of Sheffield.—A waistcoat- 
pare diary comes from Messrs. Johnson and Phillips, 

imited, of Charlton.—The Electrical Power S Com- 
pany. Limited, of 4, Great. Winchester-street, E C., send 
one of their conveniently-arranged combined blotting-pads 
and diaries.—The ‘‘ Palatine” ae Seeaae, 
Limited, Liverpool, present a neat pocket-book provid- 
ing diary space for each day, cash pages, daily wants, dic- 








East Coast and East of Scotland; and Mr. R. V. C. 
Brook for the Birmingham district, with offices in 
Birmingham.—The Sh 
pany, 15, New Bridge-street, Newcastle-on-Tyne, are 
transferring their office to don. where their address 
ill he 38. Victoria-street, S W.—We are informed 
Mr. F. J. Proctor, 43 and 44, Billiter Buildings, Billiter- 
street, E.C., that the style of his.firm will, on and after 





eing equipped with four three-phase motors rated at 


January 10, be F. J. Trewent and Proctor. 


«ld-Twinberrow Steel-Car Com- M 


tionary, and useful pockets for stamps, papers, &c.—From 

sama’ J. ond P. Hil, Dendent 8 Bk, .- 
small vest-pocket-book has reached us. This little book 
is of somewhat novel style, opening both ways. One way 


by the diary section ia opened. and at the back a blank note- 


buok is opened. The diary section, besides ountaining the 
usual diary information, &e., ins tables of milling 
speeds, drill speeds, weights of sheets, &c. 
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THE NEW BRIDGES OVER THE NILE AT CAIRO. 


CONSTRUCTED BY MESSRS. SIR WILLIAM ARROL AND CO., LIMITED, AND MESSRS. HEAD, WRIGHTSON, AND CO., LIMITED. 
(For Description, see Page 40.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ Asso- 
ciaTion.—Monday, January 13,at8 p.m. A _ will be read on 
“The Manufacture of Oonstructional Steel-Work,” by Mr. A. J. 
Aitken, Graduate. Mr. H. Graham Harris, Member of Council, 
will occupy the chair. 

Tue Surveyors’ instrruTion.—Monday, January 13, at 8 p.m. 
A paper will be on “ Foreshore ion and Reclamation,” 
by Professor Henry Robinson, Fellow. 

Tue InstiTvTE or Marine Enaineers.—Monday, January 13, 
at 8p.m. Lecture on “ Roller Bearings,” postponed from 
cember, 1907, 

Tue InsTiTuTIoN oF ELECTRICAL ENGINBERS : GLASGOW SECTION. 
—Tuesday, January 14, at The Rooms, 207, Bath-street, Glasgow, 
at 8p.m. ‘“ Cost of Electrical Power for Industrial Purposes,” 
by Mr. J. F. O. Snell, Member. 

Tue Institution oF Civit ENeingers.—Tuesday, January 14, at 
8 p.m. Papers to be further discussed :—* a Dockyard 
Extension,” by Sir Whately Eliot, M.Inst.C.E. ‘‘ Keyham 
Dockyard Extension : Temporary Works, and Plant and Apoli- 
ances Used in Construction,” by Mr. George Hall Scott, M. Inst. 
C.E. And ballot fornew Members.—Students’ meetings, Fridays, 
January 10and 17,at8p.m. Two lectureson ‘The Principles of 
Engineering Geology,” by Mr. Herbert Lapworth, D.Sc., Assoc. 
M. Inst. O.E. : Lecture, January 10, Sir Alexander R. Binnie, 
Past-President, will occupy the chair; Lecture, January 17, Mr. 
E. P. Hill, M. Inst. C.E., will occupy the chair. Members of all 
classes of the Institution are invited to attend these lectures. 

InsTITUTION OF ELECTRICAL ENGINEERS ; BIRMINGHAM LocaL SEc- 
TION.—Wednesday, January 15, at 7.30 p.m., in the large Lec- 
ture Theatre, the University, Edmund-street. A paper will be 
read on ‘* The Heat Conductivity of Iron Stampings,” by Mr. T. M. 
Barlow, M.Sc., Student. 

Tue Society or Arts.—Wednesday, January 15, at 8 p.m. 
** Screen-Plate Processes of Colour Photography,” by Mr. C. E. 
Kenneth Mees, D.Sc., F.C.S. Thursday, January 16, at 4.30 p.m. 
Indian Section.—‘‘ Indian Agriculture, by Mr. Henry Stavely 
Lawrence, I.C.8S., Director of Agriculture, Bombay. 

Tue Royal METEOROLOGICAL Sociery.— Wednesday, January 15, 
at the Institution of Civil Engineers, at 7.30p.m. The annual 
general meeting will be held at 7.45 p.m. Business: 1. Report 
of the Council for 1907. 2. Election of the Council for 1908. 3. 
Presentation of the Symons Gold Medal to M. Léon Teisserenc de 
Bort. 4. Address on ‘‘ Map-Studies of Rainfall,” by Dr. H. R. 
Mill, President. 

Tus InstiruTiON oF MINING AND MeTALLURGY.—Thursday, 
January 16, at 8p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following papers 
will be discussed :—‘‘ The Vaal River Diamond Diggings,” by Mr. 
Mungo Park, Associate. ‘‘The Eruptive Diamond - Bearing 
Breccias of the Boshof District, South Africa,” by Mr. J. P. 
Johnson, Associate. ‘‘The Auriferous Banded Ironstones and 
Associated Schists of South Africa,” by Mr. Owen Letcher, Student. 

Tue Roya InstrruTION OF Great Brrrain.—Friday, Jan 








17, at 9 B=. A lecture will be delivered on “The Centenary of 
Davy’s Discovery of the Metals of the Alkalis,” by Professor T. 
E. Thorpe, 0.B., Ph.D., LL.D., D.Sc., F.R.S., M.R.I. Afternoon 


lectures next week at 3 p.m.:—Tuesday, January 14, on ‘The 
Internal Ear of Different Animals” (Lecture I.), by Mr. Albert 
A. Gray, M.D., F.R.S.E.; Thursday, January 16, on (I.) ‘*The 
Building of Britain,” by Professor W. W. Watts, M.A., M.S8c., 
F.R.8.; Saturday, January 18, on ‘The Electrification of Rail- 
nm or L), by Professor Gisbert Kapp, Dr.-Eng., M. 
Inst. C. E. 

Tue INsTITUTION OF MECHANICAL ENGingERS.—Friday, January 
17, at 8 p.m. The nomination of officers for election at the 
annual general meeting on February 21 will take place. r 
to be read and dischised :—‘‘Third Report to the Gas-Engine 
Research Committee,” by Professor Frederic W. Burstall, Mem- 
ber, of the University of Birmingham. 
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LONDON ELECTRICAL PROPOSALS, 


ParticuLars have been given from time to time 
in ENGINEERING as to the various pro which 
have been brought forward during the past few 
years in connection with the reformation of the 
existing systems of electricity supply in London. 
Starting from Ferranti’s great Deptford experiment 
in 1889, there has been a constant tendency 
evident, in connection with London’s electrical 
supply, towards increasing the scale of production. 
The Metropolitan Electric-Supply Company, at 
Willesden, and the Charing Cross Company, at 
Bow, for instanve, have each attempted to reduce 
the cost of producing electricity by building larger 
power - houses, and since 1904 there has been a 




















uary| powers upon all these companies. 


series of — proposals with the same object 
m 


in view. e of these were promoted by the 
existing companies, some by new companies, and 
some by 1 authorities, but hitherto none of any 


importance have passed into law. There have 
been two principal drawbacks to further amalgama- 
tion. In the first place, the supply of electricity 
is partly in the hands of | authorities and 
partly in the hands of companies, which always 
adds to the difficulty of combination. Then, in 
addition to this, all the London electric-lighting 
provisional orders contain an ex clause against 
‘*association” of one authority with another, 
although certain infringements of this rule have 
been winked at by the authorities. The fact that 
the various companies were controlled by different 
financial interests still further tended to prevent 
any serious attempts being made by the companies 
towards removing these restrictions until compara- 
tively recently, when the pro of the ‘*Adminis- 
trative Company ” to establish a large central under- 
taking brought the existing companies together in 
defence of their interests. 

The intrusion of the London County Council as a 
promoter into the sphere of controversy still further 
delayed the solution of this problem, and now we 
are at the beginning of 1908 without any definite 
advance having been made. 

The legislation for next Session, however, deal- 


De-| ing with London electricity supply differs somewhat 


from that of the ~ two years. In the first place, 
the proposals of the Administrative Company, which 
were those which most — succeeded in becoming 
law, have not been again brought forward. The 
London County Council also—which prior to the 
elections of last March was an active promoter of 
municipal schemes, and a bitter opponent to private 
enterprise—does not appear as a promoter. If, 
therefore, we omit the East London Power Gas 
Bill, which deals with certain districts in the East 
End, it will be seen that the metropolitan electric 
schemes to come before Parliament are three in 
number. Firstly, there is the London and District 
Electricity Bill, a proposal very much on the same 
lines as those put forward by the Administrative 
Company. Then there is the London Electric- 
Supply Bill, a scheme brought forward by the 
principal London companies ; and, thirdly, there is 
a smaller Bill entitled the London (Westminster 
and Kensington) Electric - Supply Companies 
Bill. Taking the least important one first, the 
latter isa comparatively short Bill, promoted by the 
Kensington and Knightsbridge Hlectric- ighting 
Company, Limited, the Notting-Hill Electric-Light- 
ing Company, Limited, the St. James’s and Pall 
Mall Electric-Light Company, Limited, the West- 
minster Electric-Supply Corporation, Limited, and 
the Central Blectric Supply Company, Limited (the 
joint undertaking of the Westminster and St. 
James’s companies), and the Bill is to confer further 
The princi 
powers sought are the right to associate for the 
purpose of supplying in bulk ; in other words, to 
remove, so far as bulk supply goes, the restrictions 
against association which at present govern the 
Londop —— ber are uses of “ — give 
wer to lay mains for the purpose of bulk supply, 
ae deal with the question of purchase of bulk: 
supply undertakings as distinct from the provisional 
ae electric-lighting undertakings. The promoters 
take advantage of the Bill being promoted to seek 
in it certain other powers of less importance. This 
Bill seeks no new area of supply, and apparently 
does not seriously affect the consumers of these com- 
nies, being mainly concerned with means of re- 
ucing the cost of. production. A from the 
usual opposition on principle in the House of 
Commons, it is unlikely to receive a great deal of 
private opposition, as it does not apparently infringe 
to any great extent outside interests. The clauses 
as to purchase, however, may not improbably be 
opposed by the local authorities concerned. 

The next scheme, the London Electric-Supply 
Bill, is a more important measure, being promoted 
by the following companies, which include, it will 
be seen, i the most important electricity 
interests in London :— 

(1) The Charing Cross Company ; (2) the City of 
London Company ; (3) the London Electric-Supply 
Corporation ; (4) the County of London Company ; 
(5) the Metropolitan Electric-Supply Com ; 
(6) the South Metropolitan Company ; (7) the 
Brompton and Kensington Company ; and (8) the 
Chelsea Company. 





y 
The principal object of this Bill, as set forth in 
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Clause 3, is the appointment of a joint committee 
of these. various companies, the names of the first 
members of the joint committee being set forth in 
the Bill. Not only are the promoting companies 
to be represented on this joint committee, but the 
London County Council is also to be entitled to 
appoint two of its members to represent that body 
upon the joint committee ; and other companies or 
local authorities, if subsequently they like to join the 
arrangement, may have representatives on the joint 
committee. In this event they will have to bear 
their share of the guarantee, which is referred to 
later. As the interests of the various companies 
clash to some extent, especially in those districts 
where they compete with one another, it has been 
thought necessary to arrange for the appointment 
of a standing arbitrator (Olause 24); and if any 
company considers that any proposal of the joint 
committee is not fair to its own interests, it has the 
right of submitting its case to this arbitrator. 
The purposes for which the joint committee 
is established include ‘‘the purchasing, leasing, 
taking over, control and management of any 
generating station or works of any of the London 
electric-supply companies or any distributing autho- 
rity, and the enlargement or extension of such 
stations or works or avy of them upon land autho- 
rised to be used by any such company or authority 
for such purpose, or the provision of any additional 
stations.” For the purpose of carrying out these 
various works, it is proposed to raise certain capital, 
and the interest on this capital is to be guaranteed 
by the various companies in different proportions, 
varying according to their present capital expendi- 
ture. 

As these companies have already this power 
within their existing areas, and certain other com- 
panies also possess powers to give bulk supplies in 
the areas proposed by the Bill, the joint committee 
is restricted in Clause 37 from giving a supply to 
any authorised undertakers in the areas of the 
North Metropolitan Electric-Power Supply Com- 
pany, the Kent Company, the Metropolitan Electric- 
Supply, the Charing Cross, and the South Metro- 
politan Companies, where these areas are outside 
the administrative county of London. 

The area proposed by the company is a large one, 
and extends from Barking on the east to Kingston 
on the west, and from Croydon on the south to 
Hendon on the north. This Bill is very largely an 
amplification of the London Electric-Supply Bill 
of last year, and represents a further step in the 
drawing together of the London companies. 

The remaining Bill is that known as the London 
and District Electricity Supply, and the preamble 
states that it is for incorporating and conferring 

wers upon the London and District Electricity- 

upply Company. A perusal of the Bill shows 
that this scheme is very largely modelled upon 
the recent attempt of the Administrative Company. 
A new company is proposed with a capital of 
44 millions, with an area covering very much the 
same as that proposed in the Administrative 
scheme. This area is somewhat larger than that 
proposed by the existing companies, extending 
as far down on the banks of the Thames as 
Tilbury on the north and Gravesend on the 
south. The generating station is proposed to be 
at Barking, and presumably this is the only one 
at first, aluhough one station would obviously not 
suffice ultimately for the complete supply of this 
big area. The company seeks power to supply 
electricity (for other than lighting purposes) both 
in bulk and to individual users. The price for 
energy to be supplied in bulk is, for alternating 
current at extra high pressure, 3/. per annum per 
kilowatt of maximum demand, and jd. per unit ; 
for transformed alternating current the rate is to 
be 31. 10s. per annum per kilowatt of maximum 
demand, and 0.3d. per unit ; and for direct current 
the rate is to be 41. 10s. per annum per kilowatt of 
maximum demand, and 0.33d. per unit. These 
are prices at which the conpany is bound to 
supply all users whose maximum demand exceeds 
250 kilowatts, and as regards all these users it is 
to have the right of free competition with all 
existing authorities. Asregards smaller producers, 
the Bill provides that the existing companies and 
local authorities, who are now supplying electricity 
in London, shall have the prior right to supply, but 
it rigidly fixes the maximum prices at which the 
existing companies may charge. In Clause 52 of 
the Bill it states that the new company is to have 
the right to supply power to any user in the Metro- 
polis, unless the existing authority shall be willing 





to supply that user at a, price which does not 
exceed by more than 1 per cent. for every 10 
kilowatts of maximum demand below 250 kilo- 
watts the price at which the new company is will- 
ing to supply the existing authorities in bulk. 
That is to say, the smaller the consumer the 
greater is to be the margin of profit allowed to the 
existing authority ; but even the smallest con- 
sumers of all are to have the right to demand a 
supply of power from the existing authorities at 
prices not more than 25 per cent. above the price 
at which the existing authorities can themselves 
urchase in bulk. If the existing authority neither 
rom its own generating station, nor by purchasing 
in bulk, is able or =e to supply individual con- 
sumers at these prices, then the new company is to 
have the right to supply them. The rest of the 
Bill is taken up with the usual clauses now found 
in power Bills. Railways are to be supplied, and 
they are to be allowed to use the power so supplied 
throughout their systems. The undertaking is 
purchasable at the end of forty-two years, and sub- 
sequent periods of ten years, by any duly autho- 
rised authority, the purchase price in the latter case 
being the amount expended by the company. 

To what extent these various proposals will com- 
mend themselves in the present House of Commons 
it is impossible to say, but there is urgent need that 
this question should be settled. London is at 
present being supplied by a number of electrical 
authorities out of all proportion to its size. In- 
stead of the sixty or more generating - stations 
from which its electric power is derived, there is no 
doubt, as was shown by the evidence in recent 
sessions, that five would more than suffice. That 
the existing generating -stations cannot all be 
abolished is obvious, but what is necessary is the 
inauguration of a policy of concentration to help 
them towards reducing their number, instead of 
allowing them to increase their number, as the 
present policy does. There are numerous obvious 
drawbacks to the supply of electricity in London 
being in the hands of a great number of authorities. 
For instance, it gives rise to a variety of pressures and 
systems and prevents uniformity and standardisa- 
tion of apparatus ; it causes a variation of prices to 
exist throughout the Metropolis ; it renders ques- 
tions of purchase and sliding-scales more difficult 
every year, and, finally, it is wasteful both of capital 
and revenue. The existing stations on the average 
in London have cost 50l. per kilowatt to erect, 
and stations now being erected, or extended, cost 
on the average half this sum at the very lowest ; 
whereas to-day a very large station could, it has 
been shown, be erected in the London district at a 
fifth of this rate. 

It is to be earnestly hoped, in the interests of in- 
dustrial London, which is at the present time dis- 
tinctly under a cloud, that this question will be 
seriously considered by the authorities and cleared 
up without further delay. But any proposals for 
reform must, in order to be successful, meet with 
general approval, and be not unmindful of the vested 
interests of those who have been pioneers in London 
electricity. 





THE NEW COMPANIES AND PARTNER- 
SHIPS ACTS. 

Turse two Acts are of urgent importance to 
engineering firms, and to the entire trading com- 
munity, engaged in joint stock and partnership 
concerns, as drastic changes have been made in 
company and partnership law, and new principles 
introduced, which will operate with far-reaching 
effect. For instance, there has of late years 
been a strong feeling that, much as the Com- 
panies Act of 1900 has done to promote trade, 
much more would have been done had the in- 
tention of the Legislature to protect the public 
been more effectively expressed. It is to this end 
chiefly that the new Companies Act, passed last 
session, is directed. But it does much more than 
safeguard the investor; it may be said, in effect, 
to so revolutionise the law relating to joint-stock 
enterprise as to make this form of trading and 
employing capital not only more businesslike, but 
vastly more popular. In the same session of 
Parliament the Jaw relating to partnerships was 
overhauled, and the new principle of limited 
liability was applied to private firms. The Limited 
Partnerships Act came into force on the Ist of 
January, and the Companies Act, 1907, will be in 
— next July. It is of great importance to 
a 





traders employing large capital to study these 


two.new Acts together. In these days of expansion 
and of amalgamations there is no doubt but that 
one, or both, of these new Acts will be found to 
be of incalculable service to the development of 
engineering and kindred enterprise. e shall, 
therefore, make a rapid survey of these two Acts, 
pointing out what changes have been made, and 
what effects they are intended to produce. 

Limited partnership under the Act, which has 
already come into operation this month, has been 
passed to meet the demand of the Chambers of 
Commerce for the application of limited liability 
to sleeping partnerships—a system established in 
America, and recognised on the Continent as 
‘*Commandite.” Under this Act a limited partner- 
ship may be set up in any business (except bank- 
ing) with any number of partners up to twenty, and 
in banking up to ten partners. There must be at 
least one general partner whose liability to the 
creditors of the concern is unlimited, while limi- 
ted partners are only liable to the amount of 
their investment. The limited partner, or part- 
ners, must not take an active part in the busi- 
ness; but they may advise, and they, or their 
auditor, will have access to the books. Thus the 
sleeping partner is induced to invest in busi- 
ness with a general partner, without being at 
his mercy, as heretofore, or running the risk of 
losing his all. A limited partnership, unlike a 
private limited liability company, must deliver to 
the Registrar a statement, signed by the partners, 
giving full information for the benefit of creditors, 
as to the description of each limited partner, the 
amount of his interest, the duration of the partner- 
ship, &c. And any person may examine these par- 
ticulars at the office of the Registrar, where also an 
index of all limited partnerships shall be kept. A 
small private limited liability company, even when 
there are only two members, must have “limited ” 
after its title, so that in giving credit the public 
will know the liability of every member of the com- 
pany is limited to the amount of his investment. In 
the case of limited partnership, on the other hand, 
the use of the word ‘‘ limited” is not required. But 
for the protection of creditors the registration of 
the statement of particulars is required, and further, 
the provision is made that no limited partner shall 
withdraw any of his capital without being liable for 
the firm’s debts to the extent of the sum withdrawn. 
Another feature of this new law is that the limited 
partnership cannot be dissolved by notice from the 
limited partner, nor by lunacy or bankruptcy or 
death. The limited partner may assign his interest, 
but only with the consent of the general partners. 
Any business differences are outside the control of 
the limited partners, but can be settled by a majo- 
rity of the general partners when there are more 
than two. 

Of equal importance is the Companies Act, 
which is framed according to the recommendations 
of the Board of Trade Committee, presided over by 
the ex-Lord Chancellor. Perhaps the most revolu- 
tionary part of the new Companies Act is that 
which applies to private companies. A private com- 
pany, after July next, will have its numbers limited 
to fifty, and it will restrict the transfer of its shares, 
while, of course, it will not invite public sub- 
scription. Under the existing law: private com- 
panies cannot have less than seven members, but 
the new Act allows the formation of a limited lia- 
bility company consisting of two members only. 
A private company of two members and up to fifty 
is not, like the public company, obliged to issue a 
prospectus or a statement, since it is prohibited 
from issuing shares to the public, or of allowing the 
unrestricted transfer of its shares. The small 
private company, with its limited liability of all its 
members, is likely to be very popular with those 
floating small concerns, and under this Act an im- 
mense amount of capital ought to be released for 
the use of enterprising manufacturers and traders. 
Limited liability will be a great inducement to 
investors in small concerns. 

Another conspicuous change, which comes into 
force in July, is that which makes the issuing 
of a prospectus, or statement in lieu of a pros- 
pectus, compulsory before the promoters of a 
ublic company can allot shares to investors. 
he failure to do this under the 1900 law allowed 
the unscrupulous promoter, who could not issue a 
satisfactory prospectus, to go ahead without issuing 
any. This, it is notorious, is the main cause of the 
weakening of public confidence in limited liability 
undertakings. The want of full publicity has caused 
the honest promoters to suffer for the faults of the 
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dishonest. Under the new Act there will now be 
three statutory classes of companies :—1. Companies 
which issue prospectus to the public. 2. Com- 

nies which do not issue prospectus, but which, in 
fren of prospectus, will be bound, before allotment, to 
file a statement with the Registrar. 3. Private com- 
panies. The statement in lieu of a prospectus should 
effectually stop the game of the fraudulent company 
promoters, for it must contain all the particulars 
that the cautious investor requires, such as the 
nature and extent of the interest of every director 
in the promotion, or in the property proposed to be 
acquired by the company ; and the amount of com- 
mission paid or payable for procuring subscriptions 
for any shares or debentures in the company. It is 
further provided that all companies registered under 
the Act must have balance-sheets, with reports of 
auditors signed by the directors and filed for the 
examination of preference shareholders and deben- 
ture-holders. This is a very important concession 
to the investors. A further new provision is made 
that the certificates of shares must be ready for de- 
livery on demand within two months after allot- 
ment. Under the Act of 1900 the right to demand 
certificates was not statutory, but depended on the 
articles of association. A company’s expansion is 
encouraged by Section 9 of this new Act, which 
allows money to be raised for buildings, works, 
machinery, &c., and the company may pay interest 
on so much of such share capital as is paid up, and 
charge the interest to capital—not exceeding 4 per 
cent., provided the sanction of the Board of Trade 
is first obtained. This proviso offers greater security 
to the public. The next section makes the excel- 
lent provision that mortgages on debentures or 
uncalled capital, or any other mortgage, which, if 
executed by an individual, would require registra- 
tion, must be registered by a company within 
twenty-one days, or it will be void as against the 
liquidator or any creditor. Hitherto such a mort- 
gage was not void because of its not being registered. 

Another useful amendment is that relating to the 
reorganisation of capital. Under Section 39, a com- 
pany, by a resolution of a majority of its preference 
shareholders, may raise fresh capital by the issue 
of its unissued shares. The difficulty in such a case 
has hitherto been insurmountable when the already 
issued shares were preferential over those unissued. 
Reconstruction is therefore avoided by this section. 
Under Section 15 of this Act another new rule is 
introduced, relating to the reissue of redeemed de- 
bentures. Where a company has redeemed any 
debentures previously issued, unless otherwise pro- 
vided, the debentures may be kept alive for the 
purpose of reissue. It may be noted that this sec- 
tion of the Act hasalready become operative. Whilst 
the investing public are abundantly safeguarded by 
the compulsory publicity required under the Act by 
the prospectus, or statement in lieu of prospectus, 
which is to be lodged with the local Registrar of 
Public Companies, it will be observed that many 
amendments, like those just mentioned above, are 
likely to be welcumed as gladly by the com- 
pany management as by the general public. The 
difficulty which companies have had with press- 
ing creditors is got over by Section 38, which 
enables the Court, on the application of a 
creditor, to order a meeting of creditors, and the 
Court will give its sanction to any arrangement 
agreed to by a majority of the creditors representing 
three-fourths in value of the debts ; and this settle- 
ment shail be binding on all the creditors. In this 
way 4 liquidation of the company may be avoided : 
at present it is now the only course open to 
creditors to force payment of debt. The liability 
of directors is clearly set out in this Act, and 
in Section 3, Sub-Section 3, it is provided that 
a director not duly qualified to act may be taken 
before a magistrate and fined ; and it is presumed 
that any interested person may start the criminal 
proceedings, instead of, as heretofore, leaving it to 
the company to take civil action. If any proceed- 
ings be taken against a director for negligence or 
breach of trust, and it appears to the Court that he 
may be excused wholly or in part, the Court may 
relieve such director upon such terms as it may 
think proper. Any director who is found guilty of 
fraudulent misrepresentation is not allowed to 
recover contributions from a director who has been 
exonerated by the Court from joint responsi- 
bility for the acts of the fraudulent director. 
Hitherto much hardship was caused by reason of 
the honest and the dishonest director being in the 
same boat. The trading public will be glad to note 
that foreign companies doing business and having 








remises in this country, and using the title 
** Limited,” will be required to file a statement of 
particulars of their constitution with the English 
Registrar. 

Of all modern legislation affecting trade there 
is none, perhaps, for which the commercial com- 
munity have greater reason to be gratefvl than 
that comiprised in the series of Acts, beginning in 
1862, upon which our existing Company Law is 
based. It is generally acknowledged that the 
application of the principle of limited liability to 
commercial investments has done for the expansion 
of trade what steam and electricity have done for 
industrial enterprise. The Companies Act of 1900, 
which amended the Acts of 1862 and 1890, had the 
most powerful effect in joining capital, that would 
otherwise have lain comparatively idle, to the energy 
of labour and commercial skill. The importance to 
the commercial world of a sound company law is 
seen in the development of joint-stock under- 
takings, which followed the Act of 1900. From 
1885 till now the number of registered companies, 
and the amount of capital invested in them, has 
more than trebled, and there are nearly 40,000 
companies trading under the Companies Acts, and 
employing capital to the amount of nearly two 
thousand millions sterling. The further develop- 
ment of Company Law, and the correction of the 
flaws in the Acts of 1862 and 1900, ought to give 
a new impetus to sound joint-stock enterprise. 
Whether the private company or the limited part- 
nership in small businesses will be the more 
popular remains to be seen. 








FIELD-GUN TRIALS IN GREECE. 
Tue very exhaustive trials of field - artillery 
material which were carried out in Greece from 
April 18 to July 22 last, and to which we made a 
passing reference in our article dealing with 
M. Canet’s speech, on November 18, before the 
Junior Institution of Engineers,* have resulted in 


the victory of the French gun, and in the order | 


being given to Messrs. Schneider and Co., whose 
ordnance works are at Creusot and Havre. This 
decision on the part of the Greek Government 
affords a remarkable confirmation of that arrived at 
previously by the Portuguese, Spanish, Servian, 
and Bulgarian War Offices, who decided also, after 
repeated trials, to entrust the same firm with the 
rearmament of their artillery. The order which 
Messrs. Schneider have received from the Greek 
Government is for :— 

Thirty-six batteries of 75-millimetre (2. 95-in.) 
field-guns, of four guns per battery. 


been forwarded to all the works invited to take part 
in the trials. At the same time there was a general 
belief that the final choice would lie, for political 
reasons, between German and French guns, with a 
leaning towards the former. The German Foreign 
Office exerts itself in aid of the industries of the 
country in a way quite unknown with us. The 
British manufacturer has to rely entirely on his 
own resources, and when there is anything like an 
equality between his goods and those of foreign 
construction, he has little chance of getting Govein- 
ment orders on the Continent. 

The principal conditions which had to be met 
were the following :—The guns were to be 75 milli- 
metres (2.95 in.) in calibre and have a minimum 
muzzle velocity of 500 metres (1640 ft.). They 
were to be submitted to ballistic tests, to rolling 
tests on all kinds of roads, to firing in actual war 
conditions, and lastly, to further ballistic tests in 
order to verify their condition at the conclusion of 
the trials. The whole formed a perfectly clear 
programme, which the Inspection Committee re- 
mained at liberty to increase or modify as might be 
deemed necessary. 

Messrs. Armstrong sent a 3-in. gun. The Ehr- 
hardt Company had two 75-millimetre guns, one 
with an ordinary, and one with an independent 
line of sight. Messrs. Krupp sent one 75-milli- 
metre and one 76.2-millimetre (3-in.) gun. Messrs. 
Schneider had two 75-millimetre guns, one with 
air recuperation and one with hydraulic recoil check 
and return by springs. The Armstrong, Krupp, 
and Ehrhardt guns were all with spring return 
to battery, and with a wedge-block breech-closing 
device. The Schneider guns were the only ones 
fitted with the screw breech-block, and also the 
only ones provided with a lateral sliding device 
on the axle for lateral training. The types of 
the three other makers are trained laterally by 
the displacement of the cradle on the carriage 
uses by rotation round a vertical pivot. The 

chneider gun which the Greek Government 
have adopted is the one with the air recuperator, 
which gun, apart from a few internal detail 
parts, has, we believe, many points in common 
with the French Government field-gun, in which 
return is also effected by compressed air. We 
gave an illustrated article on both types of 
Schneider field-guns in one of our recent issues,* 
The following table gives general particulars on the 
guns of the four competitors; those concerning 
the British and German matériel are from a German 
source, and those on the Schneider guns from 
information the Schneider works sent us for the 
previous article referred to :— 





Principat Features or Fiecp-Guxs Testep. 








ScuNgiper. Krurr. Euruarpr, 
Description. ARMSTRONG. | 
| Air-Recu- Spring- ‘ Ordinary Line| Independent 
perator. Return. 75 mm 3 in. of Sight. Line of Sight. 
Calibre of gun... as ‘ 8 in, 75 mm. 75 mm. 75 mm. 3 in. 75 mm. 75 mm, 
Length of gun-tube ei ite 2.277 m. 2.250 m. 2.400 m 2.250 m. 2 430 m. 2.825 m. 2.325 m. 
Weight of tube and breech-piece 368 kg 340 kg. 379 kg. 350 kg. 350 kg. 317 kg. 817 kg. 
Diameter of carriage-wheels_ .. 1.422 m 1.330 m. 1.330 m 1,300 m. 1.300 m. 1.300 m. 1.300 m. 
Distance between wheels at tread 1.600 m 1.550m. | 1.550 m. 1.480 m. 1.524 m. 1.450 m. 1.500 m. 
Elevation .. “ oe +16 —5 +16 -—6° | +16 -5° + 16-10° + 16-10° + 164 -6° + 18} -8}° 
Training, both to right and left 4 3 3 84 34° 34° re 
Weight of gun in battery ee 983 kg 1069 kg. | 1095 kg. 1060 kg. 1070 kg. 980 kg. 1080 kg. 
Weight of gun-shield_ .. 58 kg. 65kg. | 70kg. 60 kg. 55 kg. 85 kg. 90 kg. 
Rounds carried in limber 82 88 | 33 82 32 82 36 
Weight of limber loaded . 699 kg. 700 kg. 700 ky. 720 kg. 725 kg. 705 kg. 770 kg. 
Weight of gun, carriage, and limber 
loaded forthe road... : ° 1682 kg 1769 kg. 1795 kg. 1780 kg. 1795 kg. 1685 kg. 1800 kg. 
Twelve caissons and ammunition-wagons per| The trials comprised several periods. During 


battery. 

Six batteries of same calibre mountain-guns, of 
four guns per battery. 

Two thousand rounds of ammunition for each of 
the field and mountain-guns. 

In the course of last spring a large number of 
works which have made the construction of war 
material one of their specialities were invited by the 
Greek Government to take part in competitive trials 
to be carried out in Greece. Four works only 
replied to this invitation by sending for trial their 
latest patterns of field-guns, ammunition caissons, 
and complete ammunition. These works were: 
Messrs. Armstrong, Schneider, Krupp, and Ehr- 
hardt. The programme of the trials, which had 
been drawn up by the Greek Artillery Technical 
Committee, and approved by the Secretary of State 
for War in the commencement of March, 1907, had 


* See ENGINEERING, vol. Ixxxiv., page 719. 


the first period, from April 18 to May 30, ballistic 
tests were carried out with a view to ascertain that 
the guns met generally the conditions set forth in 
the programme. These tests showed that the 
Krupp and Schneider guns were the only abso- 
lutely steady ones, remaining perfectly immobile 
during firing, and with regular return to firing | 
position. In the rounds fired with an increas 
powder charge, the Schneider guns proved them- 
selves more steady than the Krupp guns. 

Froin May 20 to June 12 the matériel of all the 
competitors underwent road-tests ; one-third of the 
total distance—about 310 miles—was to be covered 
at a walk, and two-thirds at a rough trot. The 
ground traversed during these trials was icu- 
larly difficult and rocky, and during the tests the 
ammunition-wagons were loaded with their full com- 
plement of ammunition ready for service. Heavy- 


* See ENGINEERING, vol. lxxxiv. page 775. 
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firing tests followed immediately after the road- 
tests, and lasted from June 12 to July 22. 

The trials had not proceeded far before the con- 
test appeared to lie mainly between the areep 
and the Schneider guns. The Krupp 76.2-milli- 
metre (3-in.) and 75-millimetre guns were fired with 
muzzle velocities of 550 and 510 metres respectively, 
while the Schneider guns had a 500-metre muzzle 
velocity, which was that adopted by the Greek 
military authorities. A discrepancy which may 
occur in muzzle velocities has, however, no very 
special importance, for, as is well known, it is only 
necessary to increase the powder charge, within 
limits, to obtain increased velocities. 

The road tests, as aforesaid, were to have been 
carried out over a distance of 310 miles (500 kilo- 
metres). During these tests a shrapnel shell* 
exploded in one of the Krupp limbers; the ex- 
plosion was traced, so it was stated, to a new 
type of fuse, the working of which was to have 
been explained to the inspection committee on the 
completion of the official trials. The safety device 
fitted to the fuse for transport had, it appeared, 
given way. Among the minor incidents of the 
road tests may be mentioned the following :—One 
Krupp gun-shield was cracked; one Krupp gun 
became unhooked from its limber; one tipped 
over ; the Schneider gun with spring return device 
knocked against a wall, and one or two wheel-spokes 
were broken by the shock, which also slightly 
damaged several mechanical parts ; the Ehrhardt 
and Armstrong guns also received some damage ; 
the hydraulic recoil cylinder of the latter leaked 
badly at times ; and one Ehrhardt axle was broken. 

The road tests were stopped immediately after 
the explosion in the Krupp limber. Immediately 
following the road tests, and when 470 kilometres 
(290 miles) had been covered, the firing of about 
160 rounds was carried out with the guns, 120 
rounds of which were fired at an average rate of 
18 to 20 rounds per minute. This was immediately 
followed by the precision firing of 30 rounds, ten 
in each position of the gun: the normal position, 
the gun trained to the right and then to the left. 
About ten shots were fired for sighting. The mean 
average deviation of the three series of rounds—that 
is to say, the mean dispersion of the firing in rapid 
succession with the gun in its normal position—then 
shifted to the extreme right and to the extreme 
left positions, and the maximum dispersion, were 
the following :— 


Mean Dis- Maximum 
rsion of the isper- 
hree Series. sion. 

Schneider gun, with air- 0.80 m. 1.10 m. 
recuperator = (2 ft. 74 in.) (3 ft. 7 in.) 
Ehrhardt gun, with inde- 3.13 m. 4.57 m. 
dent line-of-sight (10 ft. 3 in.) (15 ft.) 
Schneider gun, spring 3.47 m. 5.08 m. 
return (11 ft. 44 in,) (16 ft. 8 in.) 
Krupp gun, 75 - milli- 4.47 6.07 


. m. 5 m. 
metre (14 ft. 8 in.) (19 ft. 11 in.) 
Krupp gun, 3-in. 5.17 m. 9.31 m. 
(16 ft. 114 in.) (30 ft. 64 in.) 

The Schneider gun, fitted with spring return 
device, experienced a shock, as above stated, in the 
course of the road tests ; it, nevertheless, came out 
avery good third in the firing tests carried out 
immediately afterwards, much in front of the two 
Krupp guns, as shown in the foregoing table, which 
in several instances failed to come up in battery. 
The air-return device of the other Schinider gun, 
the gun which took the first position in the firing 
tests in question, worked perfectly, and ran up the 
gun in battery at every round and at all angles. Its 
stability left nothing to be desired. These firing- 
tests, among all those which were carried out, 
established the great advantages of the sliding on 
the axle for lateral training over the pivoting 
device followed by the other competitors. When 
the German guns were fired normally, the error 
was less; while it reached the maximum—the 
figures recorded above—when the guns were trained 
to their outside limits to the right and to the left. 
The prec tem gun did not firs owing to the state 
of its recoil cylinder. 

A number of experts, of Greek nationality, who 
were isans of German war material, had laid 
— stress upon a statement according to which 
the Schneider guns had been so extensively damaged 
in the course of the road-tests that they had 
become practically unserviceable. The Schneider 
gun—the one with air-recuperator—which had been 


specially admired when delivered fresh from the | P® 





* In a former article, see ENGINEERING, vol. Ixxxiv., 
page 244, we criticised the type of projectile in question. 





Creusot works to the Greek Military Arsenal, and 
had been found less complicated in external ap- 
pearance than any other gun, had reached the 
proving-ground from the road tests covered with 
dust and mud, and seemingly in a most pitiable 
state. It nevertheless fired its 160 rounds, one 
after the other, in admirable sequence, running up 
regularly at each round, notwithstanding the dust 
which covered the slide paths, and remaining per- 
fectly steady. Probably the so-called experts could 
not discriminate between a dirty appearance and 
actual defects of mechanism. 

The above firing of 160 rounds was followed by a 
series of precision firing tests, one at 1600 metres 
(1760 yards), and the others at 200 metres (220 

ards), on ground sloping to the right and to the 
eft. These tests confirmed the advantage of the 
French system, in which the gun slides on the 
axle for lateral training. The systems of lateral 
training on a pivot continued to show considerable 
variations in accuracy, according as the gun was 
normal or trained to the right or to the left. Time- 
fuse firing followed, at distances of 1600 and 3000 
metres (1760 and 3280 yards), when the Armstrong 
gun, the recoil cylinder of which had been repaired, 
gave the best results. 

When the above firing-trials were completed, 
and previous to any official statement on the part 
of the inspection committee, the German represen- 
tatives declined to proceed with any further firing, 
and removed their guns. The Armstrong and 
Schneider guns were alone in the field. The 
further trials consisted in the firing of about 200 
rounds on various kinds of ground, and under 
various conditions, during which a quantity of 
liquid was removed from the Schneider brake- 
cylinder and recuperator. Then followed the final 
ballistic tests mentioned in the programme. On 
completion of the tests, Messrs. Schneider’s en- 
gineers offered to fire a series of rounds from both 
their guns at a 520-metre (1706 ft.) muzzle velocity, 
a request which was declined by the committee. 
Their guns, taken to pieces at the completion of 
the trials, were found in perfect condition. 

In view of the excellent results given by the 
matériel supplied by Messrs. Schneider and Co., 
the Inspectior Committee decided on October 9 
to order from this company the whole of the bat- 
teries contemplated, selecting the type with air- 
recuperator, and adding to their order six batteries 
of mountain guns. The trials were public; they 
were witn by numerous Press representa- 
tives and by the military attachés of Turkey, 
Russia, and France in residence at Athens, by 
the British and Italian military attachés in re- 
sidence at Constantinople, and by the United 
States attaché at Berlin. The representatives of 
the various firms taking part in the tests were at 
liberty to witness the tests made with the matériel 
of competitors. They were thus able to ascertain 
the perfect impartiality with which every single 
operation was carried out, a feature which was 
expected, as a matter of course, and which the 
representative of Messrs. Ehrhardt publicly ac- 
knowledged to the President of the Inspection 
Committee, Prince Nicholas of Greece, thus voicing 
the general feeling of the competitors. 








PROPOSED SWING-BRIDGES AT 
GLASGOW HARBOUR. 

An admirable scheme for providing cross-river 
communication in Glasgow Harbour, about a mile 
west of Glasgow Bridge, has this week been put 
before the Clyde Navigation Trust by Dean-of- 
Guild Mason, and there is thus every promise of a 
solution of the problem which has excited con- 
siderable discussion time and again during the past 
twenty-five years. The increase in population has 
been largely in the west of the city, and most new 
industrial undertakings have found satisfactory 
sites along the north-western river bank, so that 
the vehicular traffic has enormously increased, and 
the difficulty has been to provide accommodation 
for it to cross the river without interfering with the 
extensive steamship traffic. A suggestion of the 
extent of this cross-river tratlic is found in the fact 
that 44 million vehicles over Glasgow Bridge 
per annum, without considering the traffic between 
eight in the evening and eight in the morning, 
while by some of the small ferry-steamers 2} million 
rsons cross the river per annum. 

The Clyde Trust have, very properly, op 
the many bridge schemes, owing to the difficulty of 
accommodating the centre pivot pier for the swing- 





bridge without interfering with the river traffic, as. 
the Tocker is only about 450 ft. to 500 ft.. wide. 
At Finnieston, about a mile west of the bridge, 
three tunnels were constructed some years ago by 
private enterprise. The centre one was for pedes- 
trian, and those on each side for vehicular, traffic, 
with large hydraulic hoists from the quay surface. 
Immediately after this scheme had matured the 
Clyde Trust put on a vehicular ferry, charging lower 
rates than those found possible for the tunnels, 
and, as a result, the tunnels lost traffic, and have 
had to be closed recently. Now a larger ferry is 
being built; but a bridge is still regarded as 
desirable. 

Dean-of-Guild Mason, eminently practical and 
experienced in such matters, has evolved a scheme 
which overcomes most of the difficulties, and pro- 
mises also considerable relief to the congestion of 
the river traffic. One of the quays having most 
extensive railway-sidings has hitherto been used 
for coal and ore traffic, which has lately been rele- 
gated to the new Clyde Trust dock at Clyde- 
bank, and as the old quay, constructed in 1847, 
has given evidence of decay, he proposes to 
reconstruct the walls. In this reconstruction he 
suggests that the front of the quay should be set back 
about 100 ft., forming a large recess. Opposite 
this in the centre of the river he proposes the con- 
struction of a new wharf, about 100 ft. wide, with 
storage sheds and other conveniences. This island 
wharf would give berthage on each side over 1000 ft. 
in length, and at the same time the minimum width 
of the channel on each side of it would be 190 ft., 
but for the greater part the width would be well 
over 200 ft. At the wharf end he proposes the 
construction of a swing-bridge communicating with 
the quay-wall on the north side of the river for the 
convenience of traffic to the island wharf. This 
swing-bridge would give an opening of 115 ft. for 
the e of steamers. 

This scheme for the extension of the wharfage 
would be most acceptable, as the traffic above the 
site of these works is connected with the coasting 
trade, which has enormously developed in recent 
years. The width of channel proposed is therefore 
amply sufficient for the requirements. The recon- 
struction of the quay-wall is estimated to cost 
85,0001.; the construction of the island wharf, 
63,0001. ; and the building of the bridge, 57,000/.; 
but against this it is anticipated that the additional 
wharfage yielding 301. per lineal yard would bring 
in a sum of 11,5001. per annum, so that, apart 
altogether from the great advantages of the in- 
creased wharfage in the busy part of the harbour, 
where it is most desired for coasting traffic, there 
seems reasonable prospect of a satisfactory return. 

At the eastern or city end of the island wharf, 
it is proposed to construct, with the co-operation of 
the City Corporation, a large swing-bridge for cross- 
river communication. The proposal is that this 
bridge would open on a centre pivot constructed 
on the wharf in mid-stream, and that the clear 
opening on each side of the island wharf should 
be 100 ft. The bridge itself would be on the pre- 
sent quay-level, a most important advantage, and 
would accommodate two lines of tramways, with 
width on each side of the track for two lorries, while 
foot passengers would be accommodated on footpaths 
on cantilever brackets on the outside of the main 
girders of the structure. This bridge, it is estimated, 
will cost 107,5001., and it has been suggested that 
pontage dues might be charged for vehicles and pe- 
destrians. As indicative of the possible revenue, it 
has been pointed out that in the ’seventies, when 
rates were charged for traffic on the old Glasgow 
Bridge, 14,0001. per annum was the result. But the 
days of toll bridges are past, and we hope that when 
the Committees of the Corporation and the Clyde 
Trust take the scheme in d, they will realise 
that the conveniences of such a bridge are so im- 
portant from the general point of view, and so 
conducive to the prosperity of the people, that the 
bridge will be built as suggested, and be worked 
without toll dues. 





STATE CONTROL OF ELECTRICITY 
SUPPLY IN GERMANY. 

ConsIDERABLE stir has been created in Ger- 
many by the statement that the Imperial Treasury 
contemplated making the supply of electricity an 
imperial monopoly. When the news was first 
launched some weeks ago, people refused to credit 
what was apparently merely a rumour born out of 
the alarm over the serious state of the imperial 
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finances. But the statement has been repeated ; 
certain members of the Reichstag have declared 
that they regard the suggestion without any 
antipathy, and some newspapers and journals 
have discussed the proposal with an astonishing 
naiveté, as if the taxation of electricity could in a 
few years relieve the treasurer of all his troubles, 
without detriment to other interested parties. 
Nothing is definitely known as to the intention of 
the Government; but it is believed that the supply 
of electricity is to be made a monopoly, while the 
manufacture of electric machinery and apparatus is 
to be left free to industrial enterprise. The Conti- 
nent is more accustomed to Government monopolies 
than we are, and the unsatisfactory state of the 
German Imperial finances, which have steadily 
deteriorated of late, may be thought to demand 
a drastic cure. We cannot help feeling that the 
Bundesrat—the Government delegates of the dif- 
ferent States constituting the German Empire— 
would do well, if not definitely committed, to pre- 
vent serious disturbance of the prosperous German 
electric industry by such alarming rumours. The 
Bundesrat will have to approve of any such Bill 
before it can be placed before the Reichstag. 

Broadly speaking, the expenditure of the German 
Empire, as distinct from the expenditures of the 
States, is covered by the indirect taxes— the 
Customs dues—a certain surplus of which flows 
back into the treasury of the respective States— 
and stamp duties. Some articles of consumption— 
spirits, beer, tobacco, sugar, and salt—are also 
taxed in the imperial interest. The direct taxes 
go to the States, the rates to the communities. 
If the electricity supply is to become an imperial 
monopoly, the municipalities will suffer. The 
public electric power stations are either owned and 
managed by the municipalities, or they will become 
their property at the expiration of the concessions 
granted to companies. Most of these electric- 
supply undertakings are doing well; a smaller 
number do not pay their way, and would 
hardly be more prosperous under Government 
administration, which does not, as a rule, work 
more economically and successfully than private 
enterprise. If the empire is to buy these under- 
takings out, it will saddle itself with a heavy debt, 
and the municipalities will have to impose further 
rates to compensate themselves for the loss of 
revenue when they are no longer able to trade 
in electric light and wer. That the State 
would succeed in increasing its income by raising 
the rates for the electricity supply is not at all 
probable, though it has been suggested. If the 
electric light of to-day had to compete against 
the gaslight of twenty years ago, electricity 
might disregard its competitors. But it is too 
often forgotten that, astounding as the de- 
velopment of electricity has been, the progress 
made by gas illumination and gas power supply is 
still more astounding, and that the gas progress- 
curves continue to rise more steeply than the elec- 
tricity curves. Any attempt to raise the electricity 
rates would benefit the gas industry and cripple the 
electric industry. 

In addition to the public electricity plants, Ger- 
many has a considerable number of private elec- 
tricity works. We need not trouble about the 
small, strictly private installations. The industrial 
electricity works, which are private only in so far as 
they do not sell electricity, but generate it for their 
own use, can, however, not be dismissed as they 
have been by some journals. Those writers who 
placidly suggest that it cannot much matter to 
big works whether they generate their own electri- 
city or take it from the State, betray an amazing 
ignorance. Twenty years ago it would have been 
possible without great risk to pass sucha law. The 
State supply of electricity might then have turned 
out as economic and as rational as the network of 
streets and tramways of a newly-planned city. At 
the present time it is as reasonable te prescribe to 
the owners of works where to take their power from, 
as it would be to dictate to them where to buy their 
raw materials. Huge industrial establishments, 
metallurgical and chemical plants, mines, mills, 
&c., are absolutely dependent upon electricity. 
They generate their own electricity because they 
find it profitable. Whether steam, gas, pneumatic, 
or hydraulic power is to be adopted for a icular 
purpose is a question as to which opinions may 
change as the plant is extended. Central electric 
power-stations have certainly proved a success in 
some districts, but they cannot answer everywhere ; 


he must buy his electricity of the State, he may 
to-morrow be dictated that he must obtain his coal, 
steam, and gas from the State. If he is not satisfied 
with the electricity and the steam as supplied, he 
may ap’ to Parliament, where he is not likely 
to obtain much satisfaction. 

The whole idea seems to us totally unsound. 
All the troubles and quarrels that are now fought 
out in the town councils would become vational 
parliamentary questions, and the legislative ma- 
chinery still more clumsy, aud it is difficult to see 
how the scheme can benefit the Imperial Treasury 
without at the same time impoverishing municipali- 
ties and industrials. The majority of the German 
electricians may, however, regard the threatened 
change with equanimity. We hear complaints over 
here that a few high officials are, as a rule, over- 
paid, while the staff are underpaid. These com- 
plaints are much louder in Germany, where we 
find in the big electric and other works large 
numbers of academically-trained and probably 
competent engineers working for poor pay, without 
hope of promotion. These engineers might welcome 
a State monopoly. They would become civil ser- 
vants, entitled t to a pension, with an increased cer- 
tainty of tenure of office, and an easier time probably. 

We should be sorry to interfere in a German 
political question. e are only concerned with the 
general features of the matter. We have State 
monopolies in the postal and telegraph services, 
and we do not wish to abolish those monopolies. 
In federal Germany the railways are practically a 
Government monopoly, and the United States may 
adopt that policy. We do not want more cen- 
tralisation me is absolutely necessary in Great 
Britain, as we are not citizens of a Federation of 
States, and we are not in favour of monopolies 
on the whole. Yet we can understand those whom 
the fear of the abuses of trusts converts into 
believers in State monopolies, although they see in 
private enterprise better guarantees of healthy and 
steady progress. The electric railways would natu- 
rally fall under State control in a couutry of State 
railways. But the supply of light and power are 
local problems, and we cannot see how they can 
be improved by being made the object of a State 
monopoly. 





ROYAL COMMISSION ON CANALS 
AND WATERWAYS.—No. VIII.* 

Tue Royal Commissioners took advantage of the 
Whitsuntide recess to make a tour of inspection of 
inland waterways in parts of France, Belgium, and 
North Germany. They saw the provisions made 
for navigation on the Seine at Rouen and Paris, 
where the French standard depth of 6 ft. 6 in. 
(2 metres) is departed from, and a depth of 10 ft. 6 in. 
provided. 

In Belgium great activity has lately been shown 
in providing access for deep-draught vessels to 
Bruges. This city has followed the example of 
Manchester and has made a connection with the 
sea, 6 miles in length and 26 ft. deep, which was 
opened for traffic during the month of July. The 
Brussels-Charleroi canals, the works on the Sambre 
and Meuse, and the Scheldt, as well as the accom- 
modation for inland and oversea traffic provided 
at the great Free-Port of Antwerp, were also 
examined. The hydraulic lifts for heavy barges, 
enabling them to be floated to and from canals 
differing in elevation at Les Fontinettes in the 
Pas de Calais, and La Louviere, in Belgium, were 
inspected. In North Germany the Rhine navi- 

tion, with its great harbours of Duisburg and 
as. and the Dortmund Ems Canal were 
seen. The great increase in traffic of late years in 
the districts served by these navigations, as well as 
at Frankfort and Berlin, which were also visited, 
must have given pause to any doubts entertained as 
to the efficiency of inland navigation under the 
conditions prevailing in Northern Germany. How 
far those conditions apply to this country it is the 
duty of the Commissioners to set forth, and it rests 
with them to decide a most important question 
affecting the welfare of the whole community. 

We take it that the cost of carriage in this 
kingdom in the future will largely depend upon the 
report of the Commissioners. It is not only in- 
cumbent upon them to come to a wise decision, but 





* The previous articles appeared as follows :—No. I, in 
our issue of November 2, 1906; No. II. on November 30 ; 


also to present their conclusions so clearly, and 
with the data on which they found their recom- 
mendations so marshalled, as to make it impossible 
for the Government of the country to ignore their 
report. The information acquired by them differs 
in character and quantity from the information 
available to anyone who has not heard the witnesses 
and seen the waterways. Apart from facilities for 
the movement of imports and exports, we must not 
forget that the export trade is reckoned as only 
one-fifth of the general trade of the country. The 
prosperity of the home trade is of immense im- 
portance, and while doing all that in us lies to 
facilitate and increase our oversea trade, we must 
not neglect to foster the great home trade of the 
wealthy and populous community dwelling in the 
British Isles. 

In our issue of July 12 we give information in 
reference to export rates by railway in Germany. 
It appears that a special committee has been in- 
vestigating the question of special export rates by 
rail in different countries. Readers anxious for 
information bearing on this question should study 
the article. We hope that the report of the special 
committee will be referred officially to the Royal 
Commissioners on Canals for their instruction and 

uidance. At home the Commissioners have visited 

otland, and heard further evidence in reference 
to proposals for enlarging the Forth and Clyde 
Canal, and also the Caledonian Canal. We look 
upon these projects in much the same light as the 
proposal to make a deep-water canal from Liverpool 
to the Humber, and believe that the sea will always 
beat a confined waterway climbing over high hills. 
The central district, in the neighbourhood of the 
backbone of England, has never provided any 
weight of traffic. The country is barren. The 
traffic near the sea from the Mersey and the Humber 
is the heaviest carried on canals in this country, 
excepting that which is carried on a portion of the 
Birmingham Canal. 

We publish a map (Fig. 1 on page 56) showing the 
central portion of England and the waterways, dis- 
tinguishing between those that are independent and 
those that are railway-owned ; the ones still in use 
from those that are derelict. The portion of the 
country outside the map to the north is void of water- 
ways ; to the south of the map they are practically all 
derelict except the Exeter Canal, which we have 
previously described. There are a few waterways 
in the Eastern Counties and in Wales outside the 
map, but none of these is of real importance. 
The routes from the district lying between Bir- 
mingham and Wolverhampton and the ports of 
London, Liverpool, Hull, and Bristol can be 
clearly followed, and a good idea of the distance to 
be traversed can be obtained. Distance, however, 
is not the only difficulty to be encountered ; the 
question of the levels of the intervening country 
is also a matter of prime importance. We think 
the evidence of the witnesses from Birmingham, 
Wolverhampton, and Walsall that London and 
Liverpool are the places to which access is most 
valuable, must be accepted as perfectly sound, and 
the question which presses for solution is how to 
get to these ports, one or both. 

The longitudinal sections, which we give on 
page 57, show the contour of the waterways :— 

1. From Birmingham to London vid Warwick, 
Napton, Braunston, and the Grand Junction Canal 
to the Thames at Brentford is 132 miles; to the 
docks is an average of 10 miles further (Fig. 2). 

2. From Birmingham to Liverpool vid Fazeley, 
Fradley, Great Haywood, and the Trent and 
Mersey Canal is 116 miles (Fig. 3). 

3. From Birmingham to Liverpool vid Wolver- 
ee)” Norbury, and Ellesmere port, is 91 miles 

ig. 4). 

We revert to Mr. Saner’s evidence before the 
Commission on the third day, in which he elaborated 
the contents of the paper he read before the Insti- 
tution of Civil Engineers, and brought to the notice 
of the Royal Commissioners the existing system 
of inland waterways, showing by map the lines of 
independent and railway-owned canals, explaining 
the loss due to break of gauge and other impor- 
tant matters affecting the question.* Mr. Saner 
gave the cost of carriage ex-toll on the Weaver 
as 0.3d. per ton per mile for class ‘‘C” goods. For 
goods in bulk, 0.2d. in single steamers ; but if trains 
of barges were employed, this cost, he said, would 








No. III. on December 28, 1906; No. IV. on January 18, 
1907 ; No. V. on February 8; No. VI. on May 3; and 





and if the engineer is to-day to be commanded that 





No. VII. on June 14, 1907. 


* We are indebted to Mr. Saner and to the Institution 
of Civil Engineers for permission to use his paper and 
maps in the preparation of the map we publish on page 56, 
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MAP OF THE WATERWAYS OF CENTRAL ENGLAND. 


(For Description, see Page 55.) 
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administrative committees to control 


0.073d. 


ton, 


be reduced. A steamer with one barge could carry 
at 0.11d. per ton-mile; towing two barges, 0.08d. per 
ton-mile. This witness advocated connecting the 
Midlands with London, Liverpool, Hull, and Bristol, 
and also proposed to make a canal from Liverpool 
to Hull. These were all to be made large enough 
to accommodate 200-ton barges. 
In the firs: instance, Mr. Saner proposed that 
Birmingham should be connected with Liverpool and 
Bristol, and had no doubt that these canals would 
pay their way if improved on the lines he suggested. 
e further advocated that all canals should be 
bought from their present owners on a basis of 
twenty years’ purchase on the net profit, and ad- 
ministered by a central Board, the Board to appoint 
different 
groups, the divisions to follow the line of the 
various watersheds. The capital for the purpose 
of acquiring and improving the canals should be 


years in private practice. 
Mr. 


shortest distance to deep water. 


water on main routes would be futile. 





sidiary canals, 
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raised, he suggested, under Government guarantee. |gormecnt to take deeper water to such places as 
Leeds and Nottingham, but said that railway 

Birmingham to Liverpool was put at 2,200,000I. ;| competition would prevent the outlay on inland 
The accommodation was | waterways being made to pay. He based his con- 
| clusion on the present condition of navigations, 

by 22 ft., the vessel 110 ft. by 21 ft. Gin. carrying | and gave his opinion that if enlarged canals would 
350 tons. The estimated cost of carriage was ().144d. | prove useful, and were really needed, private enter- 
per ton-mile for single steamer ; if a barge was towed, | prise would supply the capital necessary to do 
These figures were increased to 0.21d. for |the work. Mr. Wheeler drew a contrast between 
the purpose of his estimate ; and the canal toll, | the conditions under which traffic is dealt with in 
reckoned on the usual basis, was 1s. 9d. per ton for | England, which is sea-girt, and in the Continental 
110 miles—the distance along which tolls are charge- | countries having great distances between the fac 
able by this route between Birmingham and Liver- | tories and the coast, where navigation is assisted 
pool. The cost of carriage was therefore 3s. 6d. a| by large rivers, which provide an ample water 
Mr. Saner starts with the Ship Canal and /|supply, and where the traders did not demand 
Weaver Navigation, following on with the Trentand | such rapid transit for the goods as they now re- 
Mr. Wheeler stated that the 
| Aire and Calder was practically the only waterway 
On this Mr. Bartholo- 
mew gave the tonnage at 1,100,000 tons per 
It is clear, however, that other canals 
The Leeds and 
Liverpool Canal have a heavy coal traffic, and on 
the Birmingham Canal, with cargoes limited to 
30 tons, 4,000,000 tons of fuel are carried annually, 
Mr. 
Jeans, Secretary of the British Iron Trade Asso- 
ciation, puts the tonnage of canal-borne ccal at 


The estimated cost of the improved canals from 


to Bristol, 1,680,000I. 
limited to vessels drawing $ ft. 6 in. in locks 230 ft. 


Mersey route, and reaches Birmingham vid Hay- | quire in this country. 
wood Junction, thus avoiding Wolverhampton and 
the districts which are more particularly occupied 
by the heavy trades, and adding to the mileage of 
canals to be dealt with to reach Birmingham. He 
proposes to carry traffic up and down hills by lifts. 
This method has been in use at Anderton, on the 
River Weaver, since 1875, and is also in vogue at 
Les Fontinettes and La Louviere. Where the 
configuration of the ground lends itself to this 
method it may be usefully employed. At other 
places inclined planes or locks will prove more 
serviceable, 

The engineers, whose evidence we have refcrred 


on which coal was carried. 


annum. 
carry coal in large quantities. 


and other canals have a share of this traffic. 


7,500,000 tons per annum. 


to previously, have all been connected with water- engineer to the River Weaver Navigation, and 
ways, 


| 





borne by Mr. Wheeler and Mr. Wells, the former 
.of whom was engineer to the River Witham Navi- 
gation, and the latter engineer to the River Weaver 
Navigation, but both of whom have been for many 


heeler testified that the best routes to 
deal with would be those leading from the Mid- 
lands to the Severn, the Mersey, and to the Humber, 
giving preference to the Severn, this being the 
He considered 
that to attempt to restore any of the minor 
canals would be useless ; that it would cost about 
30,0001. a mile to improve these waterways; that 
they would not be a financial success ; that accom- 
modation for vessels less than 250 tons to 300 tons, 
and providing for a draught of less than 9 ft. of 
A maxi- 
mum load of 60 tons might do, he thought, for sub- 
He favoured Mr. Bartholomew’s 


Mr. Lionel B. Wells was, from 1877 to 1887, the 





We have now to glance at the testimony explained to the Commissioners the various im- 





provements made from time to time, by which the 
waterway, from being a spring-tide navigation, was 
made a neap-tide navigation nearly a century ago, 
deepened to 8 ft. about the middle of last cen- 
tury, and is now navigable for 10 ft. throughout, 
and somewhat deeper draught from Northwich to 
the Mersey. He explained that the carriers not 
only built bigger craft to utilise the waterway as it 
was enlarged, but went to the expense of lengthen- 
ing and raising the existing barges to cheapen the 
cost of carriage. He pointed to the loss of coal 
traffic during the last thirty years, and attributed 
this in a great measure to the improved means of 
communication afforded to the district by railway, 
while the canals lying between the collieries and 
the Weaver were practically in statu quo. The 
depth of the Bridgewater Navigation being 4 ft. 
4 in., and that of the Leeds and Liverpool 3 ft. 
3 in., as compared with 10 ft. on the Weaver, the 
possible cargoes on these neighbouring canals were 
limited to 40 to 50 tons, while on the Weaver 300 
to 350 tons were carried in a single bottom. 

It is noticeable that although the lock sills on 
the Weaver are 15 ft. below water-level, the channel 
has not been deepened much beyond 10 ft., which 
depth was reached twenty-five years ago. 

Mr. Wells drew attention to the French canal 
system, pointing out that the Paris traftic by water 
was 5,000,000 tons per annum, and that the St. 
Quentin Canal, in 1893, accounted for 6,500,000 
tons on a length of 40 miles. More than half of 
this is coal and other fuel. In France the water- 
ways, on 7600 miles, transport one-fourth the 
tonnage conveyed by railways, which are 25,800 
miles long, or rather more than thrice the length 
of the waterways. Canals in the first category, 
which are all 6 ft. 6 in. deep and upwards, carry 
four-fifths of this tonnage, although they are less 
than one-half the total mileage. 

German practice was referred to. The Dortmund 
Ems Canal (a modern canal) has been made 
8 ft. 3in. deep, with fixed works so constructed 
that 10 ft. can be obtained hereafter. A heavy 
traflic has grown up on this line of waterway, 
although it has only been open a few years, It 
connects the Rhenish coalfield with the Port of 
Emden. 

The condition of the Erie Canal was mentioned. 
Originally the Erie carried 30 tons on a draught of 
3 ft. 6 in.; the first enlargement was to 75 tons on 
the same draught, and ultimately the cargo was 
raised to 100 tons without deepening the canal. 
As long ago as 1862 a cargo of 240 tons was 
provided for on a 6-ft. draught. Some ten years 
ago there was a suggested increase to 9 ft. to 
provide for 450 tons, but that proposal has been 
abandoned for a 12-ft. canal, to accommodate 
vessels 150 ft. long and 25 ft. wide, drawing 10 ft. 
of water. This work was commenced in 1905. 
The waterway is 445 miles long. and the estimated 
cost is 20,000,000/. sterling. The expense is borne 
by the State of New York. 

Canada has already secured 14 ft. depth on all 
her canals from the Great Lakes to Montreal. 

In his evidence Mr. Wells advocated the opening 
up of the Midlands by improved waterways, and 
pointed out the enormously larger proportion of 
tonnage of shipping using London and Liverpool, 
compared with the shipping frequenting the ports 
of Hull and Bristol. Deep water must, in his 
opinion, be approached through London and Liver- 
pool, as they alone meet the requirements of a 
world-wide commerce, Of these, Liverpool is 
nearer than London, and the longitudinal sections 
show clearly that the physical difficulties to be 
surmounted are much greater on the way to London 
than by either of the two routes to Liverpool. 
From Wolverhampton to Liverpool there is a con- 
tinuous fall, and the distance is only 78 miles. 
Without going into details, at the outset the pro- 
blem before the Commission is how to improve to 
the best advantage the means of communication 
between the inland manufacturing population and 
the sea coast. The district whose needs most 
urgently call for attention stretches from Wolver- 
hampton on the north-west to Birmingham on the 
south-east. Supplies of raw material are drawn 
largely from abroad; iron ore, copper, flint, 
china clay, are all derived, in whole or in part, 
from the sea - borne traffic, and used in the 
factories inland. A considerable portion of the 
articles manufactured from these and other materials 
are exported and must therefore be conveyed back 
to the coast, a double journey and a two-fold = 
if more economical transport is provided. e 
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food supply) for this large inland population in 
great measure is imported and has to be carried 
tothem. It is essential for their prosperity that 
all the necessaries of life should be provided as 
economically as possible in order that the people 
of the Midlands may hold their own in the struggle 
for existence. If the conditions of trade remain 
unaltered the removal of industries from inland to 
the neighbourhood of deep-water harbours on the 
sea coast may be ex to continue, and a large 
sacrifice of capital now usefully employed in the 
Midlands will take place and a corresponding loss 
be entailed upon the nation. A corn-miller from 
Liverpool pointed out that, the mills inland were 
being closed and new mills built at the ports, te the 
great disadvantage of the farmers, as English wheat 
was lowered in price and the cost of the offal 
enhanced to them: by the high rates charged for 
carriage of grain to the sea and of offal back to 
the farm for feeding purposes. 





NOTES. 
THe Frencu Navy. 

In the recent discussion upon the Naval Budget 
in the Senate Admiral de Cuverville stated that the 
French Navy had retrograded to the fourth rank, 
and would soon fall to the fifth, behind the Japanese 
Navy, if means were not taken for the rapid con- 
struction of battleships, the only fighting unit. 
Flotillas of small craft would never provide the 
country with the fleet it required. The state of 
inferiority of France in naval matters was due, 
according:to the Admiral, to three principal causes : 
—The slowness with which ships were built in 
France; the defective utilisation of the funds 
placed at the disposition of the Navy; and the 
Insufficiency of such funds, of new plant, dry 
docks, machine-tools, and mechanics. The law 
which limits the period of soldiering, or of ser- 
vice in Government arsenals, to two years, will 
have an evil effect upon the supply of skilled work- 
men to the latter. In the course of the debate, 
and reverting to the time taken in France in the 
construction of new ships, another member stated 
that one year was lost in the case of the Waldeck- 
Rousseau, and fifteen months inthat of the Edgard- 
Quinet. The order to put in hand at the arsenals 
the Danton and the Mirabeau was dated May 8, 
1906, while the laying of the keel of both ships 
was commenced in 1907 only. This delay, as ex- 
plained by the Minister of Marine later on in the 
debate, was due to the fact that it had been decided 
to replace the reciprocating engines, for which the 
ships of this class had been designed, by steam- 
turbines. 


Exectric Power Station at TROLLHATTAN, 

The manner in which the demands in connection 
with this important installation have grown, even 
at this early stage, speaks well for the plan in 
question. During 1906 the Swedish Riksdag voted 
a sum of 750,000 kr. towards it ; a specified plan, 
to which reference has been made in ENGINEERING, 
was brought forward towards the end of 1906, and 
the Riksdag this year voted further 7,750,000 k.:. 
towards the installation, and now a further sum of 
2,800,000 kr. is asked for. The fact is that the 
28,500 horse-power upon which the first plan was 
based, and which, by somewhat heavily taxing the 
turbines, could be raised to about 34,000 horse- 
power, will not even suffice for the requirements at 
the end of the year 1908, when it is expected that 
the power station will be ready to be taken into use. 
This will more especially be the case should the 
State railways, of which there appears to be some 
likelihood, at that time require power from the 


station for the electrification of the Gothenburg- | 


Lund section. Under these circumstances, the 
Board think it advisable that the question of ex- 
ploiting the Falls to the full extent of their capacity 
should be placed before the forthcoming Riksdag, 
so that no unnecessary, or avoidable, delay may be 
caused. The Board would prefer that the whole sum 
of 11,300,000 kr., or about 628,000/., be voted, so 
that the station could be at once built for its full 
eapacity of 76,000 electric horse-power. The Board 
has entered upon a preliminary agreement with 


the city of Gothenburg, which may soon be made 
final, and which necessitates the construction of 
lines to Gothenburg and the building of a trans- 
former station there ; the demand there may, it is 
thought, easily reach or surpass 7000 kilowatts. 
Negotiations are pending with several other towns, 
including Skéfde, Talkoping, Vara, and Gristorp, 





which, when completed, would likewise necessitate 
the construction of lines and transformer stations. 
The State, it is ed, ought also to install dis- 
tribution lines, which the State can do more my a! 
and quickly than others, and it is considered that 
the direct profits and the indirect advantages would 
soon outweigh the risk. 


Tue DEPRESSION IN THE SHIPBUILDING TRADE. 


In reviewing the shipbuilding work done during 
the past year we indicated generally that a year of 
extreme depression was likely to be experienced, 
and in confirmation of this we have now facts in 
the return of work in progress issued by Lloyd’s 
Registry of Shipping. The tonnage of ships now 
building—948,830 tons—barely equals half the 
output of the past year. Moreover, it has to be 
borne in mind that the work in hand is in a 
more or less advanced state, as few orders have 
been booked during the past three months. “More- 
over, when consideration is given to the rapidity 
of construction now attained, it will be 
that the fact that only 433 vessels, of 948,830 tons, 
are in hand, shows that the prospects are any- 
thing but satisfactory. This total is 131,000 
tons less than at the end of September, and 
218,000 tons less than a year ago, so that the reduc- 

Work in Hand in Principal Districts at January, 
1905-8 (Warships Excluded), 


») 























District. 1908. 1907. | 1906. 1905. 
tons tons tons tons 
Belfast ..| 194,507 | 174,770 | 194,610 | 169,510 
Barrow, Maryport, } ; 
and Workington ..| 12,880 8,700 | 3,240 8,680 
Glasgow .. ..| 194,706 | 251,761 | 283,780 | 227,846 
Greenock... ..| 116,451 | 158,479 | 219,555 | 138,590 
Hartlepool & Whitby | 37,930 | 36,470 76,630 49,617 
Middlesbrough  and_| | 
Stockton .| 61,268 | _ 57,314 88,051 44,610 
Newcastle .. .-| 204,871 | 245,026 | 253,804 | 202,615 
Sunderland .. | 61,075 | 178,475 174,109 166,362 


tion is nearly 20 per cent. The decrease in work 
in hand is general throughout the whole of the 
kingdom ; but the Wear district is probably in the 
worst position, as here only 61,000 tons of shipping 
is on hand, whereas a year ago the total was over 
178,000 tons. In other words, the total is now 
only about one-third that of a year ago. On the 
Tyne the decrease is equal to 164 per cent., as at 
present the tonnage of the 76 vessels building is 
204,871 tons, as compared with 83 vessels, of 245,026 
tons, a year ago. The Hartlepool district has only 
13 vessels, of 37,930 tons, in progress, and although 
this is about the same as a year ago, it is compara- 
tively small compared with the return in years of 
activity. The same remark applies to Middles- 
brough and Stockton, where the 22 vessels on 
the stocks make up 61,263 tons. The Clyde is, 
perhaps, better off, although here also the reduc- 
tion is about 20 per cent. At Glasgow there are 
99 vessels on hand, of 194,706 tons, which is 
57,000 tons less than at this time last year. At 
Greenock the 36 vessels on hand equal 116,451 
tons—42,000 tons less than a year ago. Of the 
total tonnage, nearly 38 per cent. is for foreign 
owners, a fact which bears out the suggestion in 
our review of the year that the foreign companies are 
taking advantage of the anxiety of British builders 
to secure ships at low, and in some cases unremu- 
nerative, prices. It is, further, interesting to note 
that 20 vessels, of over 8000 tons, are at present 
in course of construction, and that one of them 
is over 20,000 tons. The total of work now in 


hand, including warships, is appended ‘in tabular |; 


form :— 


Tonnage in Course of Construction in the United Kingdom 
at January 1, 1895-1908. 


| Merchant Ships. 











| Warships. Total. 
No. Tons. | No. | Tons. Tons. 
1895 | 324 658,286 | 66 | 260,985 919,271 
1896 377 711,562 68 | 306,580 1,018,142 
1897 390 784,711 94 | 330,005 1,114,716 
1898 605 | 1,013,319 9 | $12,920 1,326,239 
1899 584 | 1,401,087 91 | 410,985 1,812,072 
1900 588 | 1,306,751 81 428,755 1,730,506 
1901 443 | 1,969,919 | 65 | 390, 145 1,660,064 
1902 469 | 1,359,205 45 | 333,325 1,692,530 
1908 387 | 1,024,067 57 300,690 1,824,757 
1904 386 898,478 68 | 309,510 | 1,207,988 
1905 402 | 1,049,860 54 282,810 1,332,670 
1906 515 | 1,355,756 65 | «=: 262,025 1,617,781 
1907 481 | 1,166,989 | 49 | 205,858 1,872,847 
1908 483 | 948,830 | 60 | 268,717 1,217,547 
| 








In the past ten years the tonnage of merchant 
ship work in hand has been less than the present at 





statements were made. 
the sphere of work for the Ventral Union, now 
that the different sections had obtained indepen- 
dent representation in matters of more general 
concern, had become very limited. 


u 
able ‘conditions which had 
years, and during which all industries had been kept 


only one period—that is, at the end of 1903; in 
September and in December Lloyd’s return indi- 
cated a tonnage of about 900,000 tons. 
the total advanced to a maximum of 1,400,000 tons, 
and the drop from this has been sharp and severe. 


Since this 


THe Union or German STEEL AnD IRon 
INDUSTRIES. 

At a meeting, held recently.in Berlin, of the 
Union of German Iron and Steel Industries and of 
the Board of the Union, some rather interesting 
It- vas pointed out that 


The ques- 
tion had even been mooted whether the Central 
Union was at all n The importance of 


some.of the subjects under discussion seemed, how- 


ever, to point in the opposite direction. In a 


survey of the present position of the iron and steel 


industry, and of the circumstances which had led 
to it, stress wag laid upon the particularly favour- 
revailed for several 


employed to their fullest capacity. This period, 
it was satisfactory to note, was, however, free 
from that touch of double dealing which had been 
noticeable during the ’seventies. e syndicate had 
exercised a regulating influence upon prices, and the 
upward movement was in reality sound enough, as 
it sere eed bottomed in an increased homedemand, 
aided by the favourable position of agriculture. The 
upward move might be looked upon as the climax, 
the consummation of that period of development 
which had been going on for thirty years. The year 
1907 had, undoubtedly, brought a slackening in the 
industrial tension, in which relapse the dearness of 
money had played its part ; still Germany had more 
gold than England, 3,953,000,000 marks, against 
2,348,000,000 marks, but, on the other hand, the 
German gold was to a much greater extent in circu- 
lation than what was the case in England. Perhaps 
the financial power and the intellectual training of 
Germany had been over-estimated. Lately German 
industry had confined itself to modest extensions 
of premises and plant ; the scarcity and dearness of 
money had more especially affected the building 
trades, which always were good customers for the 
iron and steel industries, and a deterrent effect 
had, of course, also been felt by the general in- 
dustry of the country. This would again tend to a 
reduction in prices, and it was advisable to reckon 
with a period of downward tendency. The labour 
market presented an unexpected aspect during 
the year 1907, inasmuch as the strike movement 
had subsided in spite of the favourable position 
of the markets, the scarcity of labour and the 
ne consolidation of the labour orga- 
nisations. eir leaders, however, seemed to 
consider the consequences and the chances more 
circumspectly than- formerly. The organised 
labourer paid on an average 24 marks (Il. 4s.) 
annually to the social democratic organisations, and 
the employers were left a long way behind in this 
respect as compared with the men. It was urgently 
recommended to form a large strike fund for the 
industry, so that in cases of emergency means would 
be at once available. Several items of interest were 
brought forward at the meeting, amongst them the 
necessity of the State railways putting on a sufli- 
cient number of proper coke wagons. As regards 
the syndicates it was maintained that the syndicat- 
ing of raw materials was in favour of the large 
industrial concerns ; there were still several articles 
about which prices ought to be agreed upon. The 
smaller works had also suffered through so many 
of their hands leaving them on account of recent 
good times, and the small industries found it 
very difficult to form syndicates. If things con- 
tinued in this way, undesirable consequences 
might result, for the force of circumstances might 


compel the small industries to club together in 
self-defence, and the friction between the large 
industries and the smaller manufacturing indus- 
tries might increase. 
to try and bring about an agreement in time. The 


It was, therefore, necessary 


Union of German shipyards, which has arranged 


for a shipbuilding exhibition to be held in Berlin 
in the course of the present year, recommended 
the Union of German Iron and Steel Industries 
to join the exhibition with a representative col- 
lection of products, models of plant, &. The 
exhibition was not an advertisement, but was only 
intended for enlightenment and education. 
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EXPANDED-METAL TOOL-LOCKERS. 


CONSTRUCTED BY THE NEW} 4*4EXPANDED 
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Fie. 1, 


THE great variety of uses to which expanded metal 

has been put is familiar to most engineers, who prob- 
ably generally associate the material with building 
work, where it has found a wide field, particularly for 
reinforcing concrete floors and wall slabs. If no other 
evidence were forthcoming, its prominence for such 
ser ine has been too well illustrated at the various 
3uilders’ Exhibitions, held at the Royal Agricultural 
Hall, to leave any doubt on the score of its adapta- 
bility for such purposes. It has, however, been put 
to many other uses, among which we may mention 
one for which it seems to be exceedingly well adapted. 
This is the construction of lockers to contain engineers’ 
tools. Some of these appliances were on show at the 
last Ironmongers’ Exhibition, held some few months 
ago at the Agricultural Hall. 

We illustrate two types of these lockers above, Fig. 1 
being a type which is specially suitable for use in en- 
gineers’ and motor manufacturers’ light-machine and 
erecting shops. These lockers are very strong, light, 
and portable, and the whole contents can be seen from 
the outside. They are made with solid sheet steel top 
shelf and bottom, and the trays are fitted with handles 
when required. A wooden ry 7 is placed round the 
top, so as to form-a ‘tray. A Margewood lever lock 
is fitted to the door, and is supplied with two keys. 
When quantities are ordered, the keys are all made 
different, but the locks can all be opened with a master- 
key. These lockers are 3 ft. 14in. high over all, 18 in. 
by 18 in. square, the enclosed part being 12 in. high, 
and the top tray 14 in. deep, and each locker has a 
brass number-plate. 

Fig. 2 is a smaller size locker of a rather different 
type, which is made with two folding doors. Larger 
lockers than either of these are also made, which are 
specially suitable for engineers’ machine-shops. The 
sides of all these lockers are made of expanded metal, 
and they are ja ed black and stoved. Itis claimed 
for them that they are strong, sanitary, and clean, and 
that, the sides being of open work, any oily waste or 
cirty rags put inside can at once be seen. Any great 
accumulation of tools can also be noticed. ey are 
made by the New Expanded Metal Company, Limited, 
York Mansion, York-street, Westminster, Sw. 





American Rattroap Construction.—The length of 
new railroad track completed in the United States last 
year was 5730 miles. To this total Louisiana contributed 
422 miles ; Florida, 341 miles; South Dakota, 385-miles ; 
Cexas, 314 miles; and Washington, 311 miles. The 
length of new railroad constructed in Canada last year 
— 723 miles, while 349 miles of new line were built in 
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Fie, 2. 


INDUSTRIAL NOTES. 


Ir is a relief occasionally to turn aside from indus- 
trial strife and conflict to another phase and aspect of 
the life of the masses of our people—that represented 
by thrift and thrift institutions. In this respect the 
United Kingdom is far ahead of any country in the 
world. The first ‘‘ Act for the Encouragement and 
Relief of Friendly Societies” was passed in the year 
1793, and was amended in 1795; in the following year 
a similar Act was passed in the Irish Parliament, 
dated 1796. The titles of those Acts indicate that 
some such societies were in existence, for they state 
that the legislation was intended “for the relief and 
encouragement” of such. But the societies then 
existing were merely local clubs in towns and villages 
‘* patronised by the nobility and gentry ” of the neigh- 
bourhood. The annual club feast was the one red- 
letter day in village life. The members marched in 
procession to the P= church, after the manner of 
the old guilds, and thence, with bands playing, flags 
and banners waving, to the residences of the chief 
supporters and contributors to the funds. Local clubs 
they only could be, for the Corresponding Societies 
Acts, the Conspiracy Acts, and the Licensing of Read- 
ing-Rooms Acts, rendered all societies with branches 
illegal until 1846. That period seems a long way 
off now, but the writer of these lines remembers the 
celebration of the passing of the Act, in his own 
village, on ‘‘ Trinity Wednesday,” the day of the 
annual club feast. Real self-help, based on self- 
reliance, had begun earlier, but legally it started with 
the repeal of those cruel laws so adverse to the pro- 
gress of the masses. The Savings Banks Acts, prior to 
the establishment of the Post-Office Savi Banks, 
made provision for the safety of the funds of such 
societies ; but at the same time the interest on invest- 
ments was limited to the Savings Bank rates. Hence 
they were crippled, and the alleged insolvency of some 
of the friendly societies was due to such limitation. 
They had safety to some extent, but the interest was 
insufficient to keep them solvent where the contribu- 
tions were low and the benefits large in proportion. 
The broader basis of trustee investments, now sanc- 
tioned by legislation, has helped them to recover some- 
what, and noble efforts have been made to reach the 
actuarial line of safety. 

The year that has , 1907, was distinguished 
by two features in the friendly society world—slow 
numerical growth and substantial financial progress. 
The latter shows how strenuously the better class of 
societies have worked to attain actuarial security, which 
is a most commendable feature in their history. But 
the slow numerical growth either indicates more apathy 
in the working classes, or that the savings have been 
diverted into other and less satisfactory channels, It 
would appear that the latter has nm the case. 
The best societies provide medical assistance, weekly 
payments in sickness, and funeral benefits; some 
provide for widows and orphans, and the Ancient 
Order of Foresters is now mys ees old-age pensions 
at sixty-five or seventy years of age. State aid in such 
cases would be well deserved. 

The Manchester Order of Oddfellows occupies the 

tt of honour, both in numbers and capital reserves. 

he membership stood at 1,025,509 at the end of 1907, 
with an accumulated capital of 13,370,269/.. The 
increase of membership in the year was only 1950. 
The annual income is about 2,000,000/. sterling, and 
the benefits paid’ amount ‘to a trifle over 1,500,000/. 





The Ancient Order of Foresters stands the next highest, 


both in numbers and in funds, Numerous other 
Orders stand well'in both respects. The largest 
centralised society is the Hearts of Oak, with a 
membership of 293,933, and a capital reserve of 
3,480,000/. 16s. 1d. It would be-a national calamity if 
friendly societies declined. They not only stand in 
the forefront for thrift, but they inculcate the import- 
ance of self-help, self-reliance, and self-respect. They 
have stood the test of time, and, as a general rule, 
they are well and soundly conducted. 

The cab laws for the Metropolis seem at last to be 
in a fair way of settlement in the interests of the 
public, with due regard to the interests of cab-pro- 
prietors and cab-drivers. For a long period all the 
attention of the Home Office and of the police would 
seem to have been centred upon the interests of the 
two parties primarily concerned, with little regard to 
the public, who, after all, pay the piper, while the 
others call the tune. At the desire of cab-proprietors 
and cab-drivers,-the privilege cab system has been 
abolished, and all are free to enter the chief London 
stations by the payment of a penny by each cabman 
as he enters the station. The old privileged cabmen 
resented the change, but it is asserted, at the eighteen 
important London stations scheduled by the Home 
Secretary under the Act, that the new system is 
better than the old. There was a delay in issuing 
the order for the regulation of the horse-drawn taxi- 
meter cabs ready to be put on the streets ; the delay 
was caused by a difference of opinion as regards return 
fares. The proprietors thought that in distances 
outside the radius some charge ought to be allowed, 
else a cab might be chartered at Charing Cross to 
drive to Croydon, say, and the driver might not be able 
to get a return fare. In such a case some reasonable 
excess over the outward: bound fare ought to be allowed 
forthe return home journey. The tariff proposals of 
the Cab-Proprietors’ Federation for horse-drawn taxi- 
meter cabs appear to be very reasonable: First mile, 
or time not exceeding 12 minutes, 6d.; for every half 
mile, or time limit of 6 minutes, 3d.; the cab to be 
driven not slower than ordinary fast moving traffic. 
The cabmen want orie-third of the takings up to lés., 
and 40 per cent. over that amount. The cab-pro- 
prietors offered 30 per cent. up to 16s., and 40 per 
cent. above that amount. The difference is small, 
and is not likely to cause trouble. Now that legisla- 
tion has taken place and the Home Office have made 
orders under the Act, it is marvellous how cab-pro- 
prietors and cabmen fall into line. 


The Local Government Board return as regards 
pauperism in the various London Poor Law Unions is 
not very encouraging as regards the unemployed ques- 
tion. The figures show that the unions are the great 
dumping-ground for the helpless and unfit, and for the 
ne’er-do-wells, who are constitutionally averse to honest 
labour. The return deals with the figures—persons re- 
lieved on July 1 last, at Midsummer one may say— 
when the number relieved was 136,800, which shows an 
increase of 2350, or 1.7 per cent., over the correspond- 
ing figures for July 1, 1906, In other unions the total 
was 731,476—an increase of 132, or 0.02 per cent. 


There were large increases in nine of the poorer 
London unions. Islington and Southwark head the 
list in those increases. There was a decline in the 
twelve other unions, including 8 
Green, 20. 


ney, 24, and Bethnal 
In South London, Lewisham decreased 





A later return—for November last—gives the 
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ratio for London as 26.3 per 1000, as against 25.6; 
the indoor ratio was 16.6; previous return, 16 4 per 
1000. The section of the return which deals with 
able-bodied > states that there were 102,228 so 
classed, and adults not classified as able-bodied, 
425,184, These figures are for the whole country; in 
London these two classes increased. When these 
figures are added to the number of unemployed 
not classed as paupers, the deplorable condition 
of the country is emphasised, and the necessity is 
shown for some well-p plan for minimising 
the recurring distress. But care must be taken to 
discriminate between those who will not work and 
those willing, but unable, to find employment. There 
is plenty of work needing to be done which can only 
be undertaken by local authorities ; other agencies are 
engaged in the same service ; all this should be useful 
work, reproductive where possible. In Lancashire it 
is said that many workers are still needed in the mills, 
which are mostly undermanned. In other large 
industries there is a lack of employment, some to a 
greater, others to a less, extent. 


With the dawn of the new year a huge dark cloud 
loomed ominously over the vast cotton industry of 
Lancashire. Owing toa strike at two mills at Oldham, 
the committee of the Employers’ Federation proposed 
a lock-out until the operatives resumed work. On 
January 3 the proposal wasagreed to by employers repre- 
senting 95 cent. of the cotton-spinning industry. 
Ample time is yet given for averting so great a calamity, 
if the operatives’ leaders consent toterminate the strike, 
and the strikers resume work. At a meeting of the 
representatives of the trade union affected, held on 
New Year’s Eve, the attitude of the Operatives’ List 
Committee was endorsed, and the meeting resolved 
to maintain a firm attitudeon the question at issue. 
They assert the right to strike, and deny that they 
have broken the Brooklands Agreement by so doing. 
The employers take the opposite view. A resolution 
pare ast Monday, the 6th inst., at a meeting of the 

ederation of the Master-Cotton-Spinners’ Association 
means that if the operatives remain firm, a very serious 
state of things is at hand. The feeling of this mye 
was unanimous, and an appeal was issued urging l 
non-affiliated mills to join in a great lock-out, 96 per 
cent of the affiliated owners having now promised to 
give their employés notice next week. The Federa- 
tion’s letter ran as follows :—‘‘ Every non-affiliated mill 
which continues work during the stoppage is not only 
not assisting the Federation in their fight on behalf of 
the trade, but by so working is adopting the surest 
means of providing assistance to those operatives who 
are stopped. To put it plainly, every mill continuing 
to work is fighting against the Federation.” It is 
thought that the remaining 4 per cent. of spindle- 
owners will come into line with the others. The 
employers have given ample time—till the 18th of this 
month—for negotiations to be renewed. 





The motor-omnibus strike in London presents the 
rather novel spectacle of higher fares charged to the 
public, and, as the drivers and conductors allege, lower 
wages and longer hours to the workers. It is expected 
that the strike will extend to the drivers and con- 
ductors of horsed ompibuses, whose wages, it is stated, 
have been reduced by 6d. per day, or 3s. 6d. per week. 
The motor-men declare that they will be expected to 
work eighteen hours per ny 4 for 6s. 8d., whereas the 
old conditions were 5s. per day of eight hours. The 
journey system is condemned, as in the case of a 
breakdown—no unusual thing—they will lose a journey, 
and seed anni d lose the payment therefor, though 
the breakdown may not be at all their fault. In 
an authorised statement of the conditions, on the part 
of the men, it is shown that a man might have to be at 
work ——— twenty hours out of the twenty-four, 
counting time for reaching the garage or yard in the 
early morning, and reaching home after the last journey 
at night. This would be intolerable, and dangerous to 
the workers and to the general public. No doubt the 
companies have had a very time, owing to the 
altered conditions of street traffic in London, and by 
competition. In long journeys, traffic may be—often 
is—diverted by road repairs aud other causes; in all 
such cases the men would suffer by the journey system 
of pay, and the causes of longer time would not be their 
fault. This is a case in which conciliation and negotia- 
tion should come in, while some representative of the 
Government ought to be presen: on behalf of the public. 

The tension was not decreased by a notice to the 
men issued by the company on the 7th inst., to the 
effect that, unless the drivers and conductors resumed 
work on the company’s terms before the 9th inst., they 
would have their licences returned to them, and would 
cease to be servants of the company. 





The dispute in the hat trade still continues. It was 
expected that the arrangements made somewhat sud- 
denly at Denton would haye ended the dispute, but 
the Stockport manufacturers demur to the terms and 
conditions, and also those in some other districts. One 
well-known firm have refused to recognise the union 





officials, and will only treat with their own comteges. 
At another firm a fresh dispute arose over the employ- 
ment of a youth on a rnachine, which the men consider 
ought to be worked by a journeyman at the full rate 
of In this case the men left work without 
notice, but subsequent.y returned to resume work, but 
were informed that they could not be re-employed 
until the matter was further considered. This matter 
was repo and commented upon at a meeting of 
the Stockport Hat Manufacturers’ Association on the 
2od inst. The relations, at the close of last week, 
of employers and operatives were regarded as serious ; 
but the Denton settlement cannot fail to influence 
employers in other districts of the hat trade, especially 
as they are extremely busy. It is, or ought to be,a 
matter of negotiation ; if the union men demand too 
much, and conciliation cannot settle the question, it 
ought to be referred to arbitration. 

The constitution of conciliation boards under the 
‘* Railway Settlement” does not appear to be working 
as smoothly as could be desired. The secretary and 
other officials of the Amalgamated Society of Railway 
Servants strongly objected from the first to the pay- 
ment of the whole of the expenses by the railway 
companies ; they demanded that the costs should be 
equally shared and borne by the companies and the 
employés. The London and North-Western Railway 
Company have, it is alleged, issued a circular in which 
they ask for the votes of the men in favour of the 
company’s payment. This, the secretary of the union 
declares, would end in the conciliation boards being 
packed by the companies’ nominees. The packing of 
juries was an old complaint, continued, it is said, to 
recent times in Ireland, with the result that the 
administration of the law was often impossible. It 
would be a disaster if industrial conciliation boards 
were suspected to be so tainted. Hitherto the con- 
stitution of such boards has been beyond suspicion, 
whether composed of an equal number of employers 
and work: le, or Paar from an outside source. 
This, in fact, is the secret of their power and influence. 
They are trusted as a just and fair body to decide 
impartially upon the case before them. The London 
and North-Western Railway Company stands so high 
in public estimation for its administration, its financial 
position, and as an investment, that it seems almost 
impossible to sup that the directors would stoop 
to any action which might even seem to cause distrust. 
It is clear that the railway employés are averse to the 
payment of the conciliation boards’ expenses by the 
companies ; it is reasonable that the costs should be 
divided. This is done in the best of all of our concilia- 
tion boards—those in the iron and steel trades—the 
experience of which covers thirty years of our industrial 
life. In these trades strikes used to be frequent ard 
violent, often causing the military to be called out. 
Now there is peace and progress, and prosperity of all 
concerned, 


In the Clyde shipyards the shadow of the threatened 
strike has Loon removed, the men having accepted a 
reduction of 5 per cent. on piece rates, the masters 
having on their side agreed to forego the proposed 
reduction of one farthing per hour on time rates. The 
masters have also agreed to defer enforcing the re- 
duction until the 22nd inst. The original day for the 
enforcement was the 7th inst., so that two more weeks 
have been granted. 

The general threatened reduction of the wages of 
engineers, shipbuilders, and all allied trades, confer- 
ences upon which have recently taken place, may also 
be averted. At a further conference held last week at 
Newcastle the representatives of the several trades 
offered to accept one-half the proposed reduction— 
namely, ls. 6d. per week on time rates, and 2} per 
cent. on piece-work rates, which the employers re- 
fused. But the employers agreed to suspend the 
notices for another seven days, to enable the officials 
to consult their members. In the present state of trade 
the men are likely to accept the full reduction rather 
than risk a strike and lock-out. 


The Arbitration Board for the Boot and Shoe Trades 
at Leicester has decided upon an advance in e8 
equal to one-half of the operatives’ demand. the 
operatives demanded an advance of 4s., to 32s. per 
week. The settlement thus effected will last for three 
years without action on either side. 

In consequence of the refusal of the owners of cer- 
tain collieries in Notts, some 3000 miners came out on 
strike on the first day of the new year for a new price- 
list. It is stated that the collieries affected are the 
only ones in the county without what the men consider 
a proper price-list. 





It is reported that the Co-Operative Wholesale 
Society at Manchester is about to embark upon the 
rather dangerous speculation of co-operative collieries. 
All prior attempts in the same direction have failed, 
the capital being lost. 





WHITE AND BEAN’S AREA SCALE. 


WE illustrate below a very convenient instrument 
for the rapid measurement of areas, with sufficient 
accuracy for all practical purposes, now being in- 
troduced by Messrs. Casella and Co., of 11 to 15, 
Rochester-row, London, S W. As will be seen, the 
device consists of a transparent plate of celluloid 
having engraved on it a series of equidistant liner, alte r- 





nately full and dotted.. In measuring an area, such as 
an indicator diagram, for example, the latter is placed 
under the celluloid so that its extremities rest either 
on two of the dotted lines, or on two of the full lines. 
In the former case the lengths of the full-line ordinates 
included within the limits of the diagram are next 
marked off in succession on a strip of paper. In the 
latter case the measurement is done on the dotted lines. 
The total length of these ordinates is then measured 
on one or other of the scales shown at the top of the 
celluloid, the upper giving the area in square centi- 
metres, and the lower in square inches, 





Tue Panama CanaL.—The excavation effected upon 
the Panama Canal works in November was 1,838,456 
cubic yards. Thanks'to the energetic sanitation enforced 
by the American Government, the Isthmus of Panama 
was pane png! free from yellow fever during the last 
year and a half, and the death-rate in 1907 showed a 
decrease of 50 per cent. as compared with 1906. 





Tue Baitish Atuminium Company.—The new works 
of the British Aluminium Company at Kinlochleven are 
so far advanced that the full process of manufacture was 
in operation on December As a matter of fact the 
works, which were started for the first time on Christmas 
Day, are but a temporary factory which will continue at 
work until the whole scheme is completed. According to 
the Glasgow Herald the situation of this temporary fac- 
tory is half-way between the village and the great dam. 
A special dam has been constructed and turbines installed 
os 3000 horse-power for the factory now running. 

he temporary work interferes in no way with the con- 
struction of the works of the large scheme which are being 
pushed forward with all possible dispatch. 


Hyprav.ic Sivuicine In New Zeatanp.—The success 
of hydraulic and alluvial mining in New Zealand is 
dependent, as a rule, on the working of the lower oe 
deposits forsaken by earlier workers, but in spite of this 
fact works of considerable magnitude are embarked upon 
in order to deal with the gravels. '_Hydraulicking, once so 
pots in its very simplest form in California, is often in 

ew Zealand accompanied by the use of elevators, by 
means of which the material is raised to considerable 
heights. These elevators take the form of injectors, a 
powerful jet of water being directed upwards inside a 
tubeor jacket, into the base of which, just above the jet, 
the material is fed. For instance, at one mine, at which 
25 heads of water are available under a vertical pressure 
of 380 ft., the water being brought in races having an 

te length of 96 miles, two elevators are used, and 

@ material, in two lifts, is raised 140 ft. At another 
mine, worked by 15 heads, supplied through 25 miles of 
water-races, one elevator lifts 64 ft., the elevator jet 
having a pressure due to a vertical head of 400 ft. Ata 
third, supplied by water brought 30 miles through races, 
35 heads are used with water at a pressure of vertical 
head of 420 ft. and 320 ft., and at another a head of 
600 ft. is used. Where such pressures as these 
are not available various expedients are resorted to 
to supply the water - power for hydraulicking. On 
the Lower Tuapeka River, for instance, the water 
has been dammed up toa height of 30 ft.; from whichs 
supply is taken for driving a single discharge horizontal 
turbine which drives a set of centrifugal pumps in series. 
These pumps give a discharge sufficient for working five 
heads on a terrace 150 ft. above the river level. The waste 
water finds its way back again into the river. This system 
has proved so satisfactory that permission for the erec- 
tion of another dam has been applied for. It stands 
to reason that in only comparatively few districts would 
such a system be possible—i.e., where there is abundance 
of water at low head. Where this is lacking, the installa- 
tion of steam pumping plant or electrically-driven pump- 
ing plant is being tried , a8 at mines in the Glenore and 
Waitahuna districts; the utilisation of pumps driven by 
producer-gas plants is also suggested. 
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SUBMARINES OF BATTLESHIP SPEED.* ' 
By Mason 8. Cuace, Member. 


SUBMARINES or submersibles were not used in the Rus:o-, 
Japanese War. ‘Russia did not possess any such vessels 
to take part in the defence of Port Arthur, nor were’ 
there any accompanying Admiral Rojdestvensky’s fleet. 
Submarines were present at Viadivostock, but took no 
part in any operations. Neither the submarines which 
were completed in Japan after having been previously 
partly assembled in America, nor those which were en- 
tirely constructed in Japan, had completed their trials 
and were in commission until after the Battle of Tsu- 
shima Straits. : 

While the status quo of the submarine or submersible, 
as a fighting machine has in no way been ed to or! 
detracted from by any actual experience with them in this, 
war, we bave indirectly learned much as to what may be 
their utility in wars to come. 

Contact mines, particularly freely floating ones, and: 
automobile torpedoes did play important rél/es which have. 
a direct bearing on the work of the submarine, and 80, 
will be briefly mentioned here. 

Mines.—Mines have again been demonstrated to be 
redoubtable engines of naval warfare, but ones which in’ 
their present state of development and methods of use 
often inflict as severe damage to friend as to foe. Due to 
their more extensive use in this war than in any previous 
one, by both combatants, the total tonnage of naval 
vessels destroyed by them on both sides, including 
Japanese transports, reaches an enormous figure. Un- 
fortunately, we must add to this figure the tonnage of 
a long list of vessels, including passenger steamers, 
freighters, fishermen, &c., destroyed by floating mines 
since the war, together with the consequent loss of life of 
non-belligerents, not only in the Sea of Japan and the 
Yellow Sea, but also along the coast of China as far 
south as the Straits of Formosa. This destruction of life 
and property by vagrant floating mines, either Japanese 
or Russian, still continues to-day, over two years after 
the cessation of hostilities. E 

In many navies considerable attention is at present 
being given to the development of improved mines for 
use in future wars, especially with a view of — 
safe handling and ease and rapidity of sowing them, an 
special vessels are being fitted out for such mine service. 
Several different types of fixed or anchored mines, fired 
by contact, either electrically or mechanically, which 
become inoperative once they have broken adrift and 
come to the surface, have been invented, and it has been 
proposed to do away with or strictly limit the use of 
freely floating mines, which are a menace to all naviga- 
tion. It is to be hoped that an international ment 
will be reached which will so limit or regulate the use of 
mines as to prevent a recurrence of a series of disasters to 
merchant shipping, due to mines, such as has marked the 
period following the Russo Japanese War. : 

The damage inflicted by the explosion of .a single mine 
was sufficient to, in many cases, cause the total loss of the 
vessel struck, the vessel foundering within a few minutes 
after the explosion, even in the case of a battleship, both 
Japan and Russia having lost battleships in this way. It 
is interesting to note that while the mines employed 
contained a weight of explosives of 500 lb. and over, we 
may say that, in general, the damage inflicted. by the 
explosion of a mine is local in character rather than 
widespread enough to cause the distortion or dismember- 
ment of the ship structure asa whole. If the explosion 
of the mine exgindes the ship’s magazines, this would, of 
course, not be true. 

Automobile Torpedoes.—The automobile torpedo when 
discharged either from torpedo-boats and destroyers or 
from larger vessels did not come up to the expectations 
of its advocates, measured either by accuracy of its fire 
or the amount of dama 
been its demoralising effect. It is estimated that less 
than half of 1 per cent. of the torpedoes fired in the 
various actions in the vicinity of Port Arthur reached 
their mark. Perhaps the results in the Battle of Tsushima 
Straits were superior. The damage due to the explosion 
of a torpedo was more strictly local in character and 
materially less than that which had been expected. 
While the weight of a charge carried in the war-head of 
an old Whitehead 18-in. torpedo is only about 120 Ib., as 
compared with the 500 lb. or more of mine-charges, for even 
equal weights of charge the damage due to the explosion 
of a torpedo is less than that due to the mine explosion, 
for, owing to the elongated shape of the to Oo war- 
head, the mine-charge is in closer contact with the ship 
at the time of the explosion, This is particularly true if 
the torpedo is fitted with anet-cutter. Modification of the 
shape of the torpedo war-head can only lead to a slight 
improvement in this particular. 

Many torpedoes were fired when out of effective torpedo 
range, also others’ under conditions of combat which 
seriously interfered with their being properly aimed or 
discharged. A number of 14-in. torpedoes were fired, 
which size of to ois recognised as being too small to 
be effective. It is, of course, open to speculation what 
would have been the results obtained if all the torpedoes 
used had been of the latest type. 

In the 21-in. torpedoes recently adopted for battleship 
use, the increased size and displacement has been utilised 
to increase speed and endurance rather than to increase 
the weight of charge carried. The most recent 18-in. 
torpedo carries a charge of 225 1b., and has a maximum 
range of 3000 yards ata s of 27 knots. 

A complete recital of the different means proposed, or 








* Paper read at the fifteenth general meeting of the 
Society of Naval Architects and Marine Engineers, held 
in New York, November 21 and 22, 1907. 
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tect ships against mines and) 
} wget of these notes, and it is, 

here to mention several points in connec- 
the subject. Its great importance has been! 
“es by the ee of this war. : 

With the object of localising the damage received by a 
ship due to the explosion of a mine or a torpedo, and of 
minimising the loss of buoyancy or loss of stability, or a 
ye of both losses, to protect the om < the ship, 
to offset damage to steering-gear or rudders, &c., many 
different schemes have been . These schemes’ 
comprise in general the following principles :—More ex- 
tensive subdivision into watertight compartments through- 
out the ship, especially greater extension of double- 
bottom compartments and of lateral compartments (with 

posed arrangements for facilitating the escape of gase 
of explosion) ; increased structural strength ; the use of thin 
armour attached to shell plating ; also interior armoured 
longitudinal bulkheads, terminated by armoured longitu- 
dinals, &c. ; — nets ; more subdivided systems of 
pumping and drai served by electrically-driven: 
pumps which will facilitate quickly handling local inva-' 
sions of water; a piping system which will permit of 
rapidly, or even automatically, flooding the correspond- 
ing, opposite, lateral com ments to those damaged, in| 
order to maintain the ship on an even keel; greater’ 
restriction in the number of doors in watertight bulk-; 
heads, combined with their automatic control from a 
central station by various systems. re 

There is considerable diversity of opinion as to the. 
value of some of these different systems, also as to the 
extent to which they should be applied, and the customs 
in different naval services vary widely. 

The value of thin armour —_— to the shell plating 
or in the form of armoured, lateral, longitudinal bulk- 
heads, is much in dispute, but thin armour is being fitted 
in some new ships under construction in both of these 
ways. Weight considerations naturally limit its exten- 
sive use even if it is proven to be efficient. 

The use of torpedo-nets is a subject with regard to 
which there is much difference of opinion, and the lessons 
of the Russo-Japanese War bearing on this subject have 
been differently interpreted by the two combatants. 
Japan adheres to their use, while Russia has apparently 
abandoned them, judging from the fact that they have 
been omitted from the new Russian armoured cruiser 
Rurik, in the design of which vessel are embodied many 
ideas gained in the late war. It was pointed out to the 
——~ a Japanese naval officer, when on a visit to the 
captured Russian battleship Orel, that the torpedo-nets 
of that vessel were of too light weight to be effective. 
At the time these nets and their gear were a complete 
wreck from the effects of gun-fire. The nets of the 
Sebastopol did excellent work, under disadvantageous 
conditions, in stopping Japanese torpedoes, in spite of 
the fact that the torpedoes were fitted with net cutters. 
England has fitted torpedo-nets of a French pattern* to 
her ships for a number of years, and has made changes 
and improvements in them from time to time to keep 
ahead of improvements made in torpedo-net cutters. 
While some of the first torpedo-nets used weighed only 
about 1 Ib. per square foot, and could not be kept out in 
position when the ship ne them was going at a 
speed above five knots, the latest type of net fitted on the 

readnought weighs about 5 lb. per square foot, and can 
be maintained in position with the ship at a speed of ten 
knots. These nets can be put out or taken up and secured 
in place in from two to three minutes. The approximate 
total weight of such a set of nets, complete with handling 
gear, is about 80 tons. Torpedo-nets are not used in the 
French or American naval services. 

Demand for Higher Speeds in ali Classes of Vessels.— 
Leaving aside those lessons of the war which relate to the 
use of mines and torpedoes and the protection of ships 
against them, we must note the demands which have 
made for higher speeds in all classes of naval vessels 
as an outcome of this most recent war experience. It is 
incontestable that the superior speed of the Japanese 

ve them a t advantage over the Russians in the 

ttle of Tsushima Straits. As it has been aptly said: 
while speed is not a weapon, it is a means by which the 
weapons can be gugiegee to the best advantage, or, 
perhaps, ay ot at all. 

‘We have heard much as to what might have been done 
with submarines of the existing types by the Russians, 
had they them in sufficient numbers at Port 
Arthur. hile this question is etill open to speculation, 
the consensus of opinion is that they would have been of 
valuable service both in rendering difficult, if not impos- 
sible, a close blockade of Port Arthur, also in seriously 
interfering with the work of landing Japanese troops on 
the Korean coast. 

It may also be advanced that submarines using Port 
Arthur as a base could have made attacks on the dock- 
yards (Sasebo and Maizuru) and ports (Moji and Shi- 
monoseki) of the neighbouring <eeene coast, and that 
vice versd, Japanese submarines could have penetrated the 
harbour of Port Arthur. It has been said that the con- 
ditions are in many ways anal to those that would 
exist in case of war between France and England, but it 
must be remembered that while the distance from 


even those adopted, to 
oes is not within 


.Tsushima Straits to Vladivostock is 500 miles, that from 


Port Arthur to the Japanese coast at Sasebo or to the 
Straits of Shimonoseki at the entrance to the inland Sea 
of Japan is nearly 600 miles. It isa still greater distance 
from Port Arthur to Maizuru. If the submarines present 
at Viadivostock had sufficient surface speed 
ond oe they might have done aggressive work of 
t . 


* See article: ‘‘ La Protection Contre les Torpilles, 
= Henry Bernay, Journal Le Yacht, September 21, 





Existing types of submarines used in conjunction with 
mines tend to limit the réle of the battleship in wars of 
the future to fighting on the high seas. If submarines 
are to fight battleships at sea, and to threaten their 


| existence, they must be of a type which a 
surface s at least equal to that of the battleship, 
combined with sufficient endurance to enable them to get 


within striking distance. Without such speed they will 
not be able so to place themselves as to utilise their 
ability to fight as submarines. 

Of what value would the fastest of existing submarines 
have to the Japanese in the Battle of Tsushima 
Straits? Would not their only hope of getting in an 
attack have been to have found themselves in the line of 
advance of the enemy before the commencement of the 
battle ? Any subsequent change in the course of the 
enemy might have left them far behind without any 
hance of catching > Another pertinent question in 
this connection is: How effective work at night could 
have been done by slow-speed submarines in the way of 
finding and attacking the scattered ships after the first 
day’s fighting was over, remembering that sufficient sea 
was running at the time to hamper the work of the 
destroyers? 

This was a battle fought within a few miles of the 
coast, and a s for the Russian fleet estimated as 
about 13 knots, the Japanese fleet being credited with at 
least 2 knots superior speed. 

Sir William White, in-an article written last year, 
giving certain conclusions as to the use of submarines, 
said :— 

“* The operations at Port Arthur and the battle in the 
Korean Straits have demonstrated conclusively the power 
of swift torpedo vessels, even in daylight, when handled 
by gallant and skilful seamen, and have given fresh illus- 
trations of the tactical advantages attaching to high 
speed. It cannot be overlooked that while our latest 
submarines have a surface — of 13 knots, torpedo 
vessels of not much greater displacement, and about the 
same cost, have more than twice that speed, associated 
with a greater radius of action, superior sea-keeping 
qualities, an equal torpedo equipment, and an armament 
of quick-firing — Under circumstances when sub- 
marines would of little or no fighting value, for 
exam inst ships proceeding at good wan in 
a considerable surface ccmpato vessels would re- 
main efficient. he true conclusion, therefore, is 
that submaries are not,.and cannot be, substituted for 
torpedo - boats and destroyers, but are complementary 
thereto. It may bs doubted whether, on the whole, 
swift surface torpedo-boats may not prove more effective 
than slow submarines in getting to io attacks ‘* home ” 
and injuring an enemy even in daylight. Great risks 
must be taken, no doubt, but the chances of escape seem 
to be greater than would be anticipated from @ priori 
considerations, especially when attacks of torpedo craft 
are supported by other vessels of the fleets to which they 
are attached.” 

The British submarines probably referred to in this 
quetig are those of the Al class, the approximate 
characteristics of which vessels are as follow :—Length 
over all, 150 ft.; displacement, 300 tons ; peepee by a 
single screw ; main engine developing 850 horse-power as 
a maximum ; surface speed, 13 knots for 500 m ; and 
submerged s , under battery and motor, 9 knots for 
90 miles. © more recent British submarines, takin 
D 1 as an example, are of 500 tons displacement, pro 
by twin screws, with a surface speed of 14 knots, and the 
same submerged speed of 9 knots. No submarine yet 
constructed has attained a surface speed of 15 knots. 

The question naturally arises as to what should be done 
to ioreien the field of operations of the submarine by 
materially increasing this surface speed without detract- 
ing from other essential qualities. 

Necessity of Compromise.—The military value of a 
fighting ship comprises many factors, offensive and defen- 
sive, including speed and endurance. Different percent- 
= of the total displacement are agsigned to each of 
these dependent fectors in different classes of ships, 
variations in the distribution of the dis ment 
differentiating one class of ship from another ciass. 
Within the limits of any one class these variations in 
wane distribution, from ship to ship, are conguniindy 
small, but there still remain numberless possible combi- 
nations or compromises which can be made. The rule of 
compromise applies to large ships as well as to small ones, 
although often less, apparently, in the case of the former 
= in —_ of the —— P uihaw' an 

xperts always have disagreed, and probably always 
will Tnagea, as to just what constitutes the best of these 
compromises in a ship of a given class and di 
Class lines are often over-stepped or become obsolete in 
attempts to improve efficiency, and other classes are 
created to satisfy new demands and to keep up with the 
progress of science and war, also sometimes to keep in 
style. The style often changes radically in things - 
taining to men-of-war, and we occasionally find ourselves 
reverting in new designs to something long ago abandoned. 
A demand for higher speed is always in sty. 

In order to obtain the best combination of offensive and 
defensive elements in a a 
miseless ” ert have been 


dis; ment. 


so-called ‘‘ compro- 
esigned of 20,000 tons 


displacement and 21 knots speed, and still larger ones of 
30,000 tons displacement and 23 knots 5) have been 
proposed. Now that we have Atlantic liners of 45,000 


tons displacement and a sea speed of 244 knots, the step 
to the '30,000-ton battleship seems but a short one. 
“‘compromiseless ” torpedo-boat has become a destroyer, 
and the destroyer still continues to increase in size, arma- 
ment, and speed, in spite of the fact that much of the 
work previously assigned to destroyers has now been 
passed on to the “‘scouts.” — i 
When we come to submarines the problem of obtaining 
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the most efficient fighting machine on a given displace- 


ment, or of so increasing the displacement as to satisfy all | d 


critics, ab least for the time being, by designing a “‘com- 

miseless”’ submarine, is more difficult to solve satis- 
eotoril than it would first appear. Opinions differ widely 
as ‘to whether or not certain elements should enter into 
the design of a submarine, also as to the relative value of 
other elements. Lack of all war experience with sub- 
marines leaves the subject more open to discussion than 
it is in the case of any other class of ship. The art or 
science of submarining is too young to permit of drawing 
conclusions dogmatically with regard to it, and predic- 
tions are ifferent existing types of sub- 
marines have their advocates, who quite naturally defend 
one and all characteristics of their own particular type as 
compared with those of their may-be rivals, as much for 
commercial reasons as for others. 

The ‘‘ compromiseless” submarine which will fulfil al? 
of the conditions imposed upon it cannot be realised by 
mere increase of size. Rather than attempt to combine 
too many elements into one submarine, it would be better 
to commence by dividing submarines into classes accord- 
ing to the special services which they will be called upon 
to do, and then to develop each class al its own lines. 
The necessity of making such a division is brought out by 
a.few moments’ consideration of some of the antagonistic 
elements which must be combined in a submarine design. 

Submarines are handicapped by the fact that they must 

designed to navigate both on the surface and subm 3 
This necessitates a structural strength in excess of that of 
vessels designed only for surface navigation, combined 
with a form which is a compromise between that suited 
for surface navigation and for running submerged, also 
two corresponding systems of propulsion. 

Increased structural strength to meet these conditions 
makes it necessary to assign a greater percentage of the 
displacement of the submarine to the weight of hull and 
fittings than is similarly allotted in the case of a surface 
torpedo-boat when the volume of the above-water body of 
the submarine in light condition is small in portion to 
the total subm displacement. When the submarine 
is submerged a weight of water ballast must be carried 
which is equal to the displacement of the above-water 
body, less the small reserve buoyancy with which the 
vessel submerges. If, to improve the surface running, 
seaworthiness, or habitability of the submarine, any in- 
crease in the volume of the emerged body is made, for 
instance, by fitting an additional superstructure, the light 
displacement is inc y an amount equal to the 
added weight of this superstructure, and the total sub- 
merged displacement is increased by its displacement. 

The shape of the superstructure varies considerably 
from one type of submarine to another, depending upon 
different features of the design and the amount of above- 
water or emerged body which is considered necessary for 
surface navigation. e volume of this emerged portion 
of the vessel, including superstructure and conning tower, 
varies from 3 per cent. to 42 per cent. of the totally sub- 
merged displacements. Vessels in which this peevnacees 
is small are often cl as “submarines,” while others 
where it is large are called ‘‘submersibles,” opinions vary- 
ing as to just where the line of separation should 
drawn. In these notes, for the sake of brevity, the term 
“submarine” only is used. 

When the superstructure is small, it is generally of 
watertight construction, and when more extensive, partl 
watertight and partly non-watertight. In vessels wit 
comparatively large superstructures it is practically all 
non-watertight, its shape, together with wéight considera- 
tions, making such construction necessary. 

A vessel with a broad, low superstructure, in which the 
emerged volume for surface running is even as great as 
20 per cent. of the total displacement submerged, will not 
have sufficient buoyancy to rise to a sea and to perform in 
a seaway any better than a low-freeboard monitor per- 
forms. A broad flat superstructure of this kind, extend- 
ing the full width of the vessel, may make her unhandy 
in submerging, especially if it is not considerably rounded 
off at the sides, 

A superstructure of these proportions makes it pos- 
sible to take out of the inside of the vessel certain tanks, 
piping, air-flasks, &c., which can be carried in the super- 
structure, giving more available s in the interior of 
the vessel. This advantage is, perhaps, compensated for 
by the fact that these fittings, when in the non-water- 
tight superstructure, are more or less inaccessible, also 
subject to rapid deterioration. A non-watertight 
superstructure might be of protection to the vessel in 
case of collision. 

As the small amount of reserve buoyancy carried when 
submerged constitutes one of the dangers of submarine 
oe recent requirements have shown a tendency 
to demand an increase of this reserve buoyancy. The 
amount of reserve buoyancy carried has not, to the know- 
ledge of the writer, yet exceeded 0.45 per cent. of the 
— es dis -_ ; 

e structural strength a submarine is 
defined by the number of feet which the a 
capable of being su in salt water, without deve- 
loping leaks or showing any signs of deformation. While 
in service, except in case of loss of control through acci- 


dent, a submarine will bably have no occasion to 
-descend to a ter depth than 50 ft., or perhaps 75 ft. ; 
in order to allow a factor of safety, this test de th has 


been gradually increased until it at present stands from 
150 ft. to 200 ft. A test of this kind made under exact 
service conditions, with the crew on board, at a depth of 
150 ft., would seem to be sufficient. Such a test, even if 
it is not equivalent, is more satisfactory than one made at 
200 ft. depth by simply lowering the vessel empty, and 
then subjecting it to examination after having been raised 
to the surface. Some may suggest that a combination of 
both tests should be made, 





It would seem possible to go much too far in the way of 

ing excessive submergence tests of submarines, 
which in service navigate only at a moderate ~—_ below 
the surface. No submarine can be designed to descend to 
really great depths, and also be able to navigate. ‘The 
increased weight of hull and fittings necessary to meet 
excessive submergence tests detracts from the available 
displacement, which could be used to advantage in ovher 
features of the design. 

A comparatively high conning-tower, such as is now 
almost universal] ——— has many advantages in spite 
of its added weight and resistance. If its diameter is too 
great it may an encumbrance, without com- 
pensating advantages. It is now customary to separate 
the conning-tower from the hull proper by a watertight 
flat, as protection in case of damage by collision. The 
effect of a high conning tower on the stability of motion 
of a submarine, when running subme was recently 
discussed in a very interesting paper which appeared in 
the Transactions of the Institution of Engineers and 
Shipbuilders in Scotland.* 

win tubes and four torpedoes constitute as small an 
armament for a submarine as is now considered effective. 
The torpedoes carried by the 4 ape | of existing sub- 
marines have a ch of only 120 lb. of gun-cotton. The 
armament of the submarine, in the way of the number of 
torpedo-tubes provided and the torpedoes carried, has a 
tendency to increase. 

The dangers of submarining have been much discussed, 
and are always brought up anew after an accident, whether 
the accident is due to faulty design or careless handling 
on the part of the crew of the submarine, or from other 
causes pee beyond their control, as might be in certain 
cases of collision 


The principal sources of d 
submarine navigation may be 
the following headings :— 

1. Small amount of reserve buoyancy, particularly 
when running submerged. 

2. Danger due to the presence of even small quantities 
of loose water, as ample as the transverse and longitu- 
dinal stability may be under the ordinary conditions of 
navigation. 

3. Practical inability to construct a submarine strong 
enough to submerge to great depths without collapsing. 

4. Possibilities of storage-battery gas explosions, 
cog the lack of proper ventilation or other causes, 
also the generation of dangerous gases if salt water is 
admitted to the battery. 

5. of explosion due to the presence of gasoline 
or other volatile liqui 

6. Dangers due to the relative slow speed of the sub- 
marine, which affects its mancuvring qualities. 

7. Difficulty of accurately determining distances or 
ranges by means of the best periscopes or other optical 
instruments yet installed on submarines, especially under 
unfavourable conditions of light or weather. 

8. Blindness of the vessel when running deeply sub- 


at present peculiar to 
efly serene mm) under 


merged. f 

9. Difficulties of providing proper means of escape for 
the crew in case of accident. 

The writer will not take the time to discuss here these 
dan in detail, or the possible antidotes which may be 
applied in different cases. Very much has already been 
written on this subject. Certain dangers ge with sub- 
marine navigation, and the submarine may be considered 
immune from others, The submarine cannot be made 
** fool- f” and attempts to even reduce to a minimum 
a number of these dangers by the introduction of numerous 
“*safety devices” must be paid for by a reduction in other 
desirable elements. ‘‘ Bottom working features,” which 
may have great commercial or military value in connec- 
tion with certain operations, including bottom-crawling 
(or even bottom-bumping), picket duty, cable-cutting, 
mining, counter-mining, &c., would detract in the same 
way on a given displacement from armament, speed, and 
endurance, or other qualities. 

Opinions differ widely as to what intrinsic military 
value these ‘‘devices” and ‘‘ features” have in themselves, 
also as to the value of the additional confidence with 
which some of them may inspire the crew. To what 
extent their presence may com: te for a certain loss 
of s and endurance or a reduction in other desirable 
qualities, depends upon the work which the vessel pos- 
sessing them is to be called upon to do. 

The omission of the majority of such features and 
devices is not only necessary but justifiable in the case of 
a submarine designed to carry a given armament at the 
maximum speed and endurance of which the displace- 
ment of the vessel permits. 

Speed Possibilities.—When submarines were first intro- 
duced as a practical military arm, they were propelled by 
storage batteries and motors alone, both on the surface 
and when submerged, the battery being ch from an 
outside source of power. Now, some t of gas or oil- 
ongins. or even a steam-engine, is an tee surface pro- 

on, also for charging and recharging the storage 
ttery which ore the power when subm , driven 
by motor. While the percentage of the total displace- 
ment of the submarine which is allotted to propulsion 
rsa to. 40 per cent., or even less) is materially 
ess than similarly assigned in the case of a surface 
torpedo-boat (45 per cent. to 55 per cent., and over), this 
weight in a submarine must be divided between two 
systems of propulsion, one for surface running and the 
other for running submerged ; the later system is notably 
inefficient. 

In yd ? eamarnes aden bop bese taken of the 
recent developments of in -combustion i - 
ticularly those using kerosene oil and gasoline. What. 

* “The Stability of Submarines,” by J. G. John- 
stone. : 





ever may be the dangers of using gasoline, the gasoline 
engine provides us fo-day with one ofthe most efficient 


means for developing the maximum power in a small 
space and on the least weight. Since its introduction the 
Se has entered into such extensive use as to 

° le in larger and larger units, and its present 
and future developments may be counted upon to supply 
us with units developing as much power as we will need 
in future submarines in which surface speeds may greatly 
exceed those yet attained. 

In the earlier Nagata pe x s and submerged 
speeds were about eq ut while submerged speeds 
have since been appreciably increased, the tendency has 
been to increase surface speeds more in proportion. If 
we take the British submarines as an example, we sep 
that in passing through a series of successive develop- 
ments in dis t and speed, from the original 
vessels of about 120 tons displacement to one of 500 tons 
displacement under construction, that while submerged 
speeds have been increased from 7 knots to 9 knots, say 
by 28.6 per cent., surfixcé speed — from 8.5 
knots to a possible ti knots, say by 7 r cent. 

It is to be noted that while the ratio of length to beam 
in the first British boats was only a little over five, in 
recent ones it has been increased to 10. Submarines 
having too small a proportion of length to beam cannot 
be forced to high speeds even with great powers, particu- 
larly when running on the surface where wave-making 
resistance increases rapidly with the speed. Submarines 
which have excessive th for a. given displacement are 
open to criticism when diving in s water is under 
consideration, and may.also be called unhandy, especially 
if slow in their movements. It would not seem to be 
practicable to obtain high speeds in submarines of a small 
ratio of length to beam by any process of fining the ends, 
as may be done in larger vessels of other classes. 

While the writer was in the Japanese service as technical 
adviser during the recent war, the design and .construc- 
tion of several submarines of comparatively high s 
came under his charge. These vessels were built from 
preliminary of Mr. John P. Holland, and are in- 
teresting in that, while small vessels of a displacement of 
less than 100 tons, they are, for the purpose of experi- 
ment, of different dimensions and are fitted with 300-brake 
horse-power gasoline engines, which at full power give 
them a surface speed-of over 12 knots. 

By means of a special air intake and exhaust stack 
these vessels can run submerged by about one diameter, 
when propelled by the main engine. Some reduction in 
subm endurance under battery and motor was made 
for the purpose of obtaining this surface speed. The 
great secrecy with which all matters pertaining to military 
and naval affairs are treated by the Japanese makes it 
impossible for the writer to furnish anything like full par- 
ticulars with to these vessels.as much as he would 
like todo so. It may be stated that these vessels have a 
circular midship section with oval-shaped end sections of 
anes | uniform depth for the greater part of the vessel’s 
length. The superstructure is high and narrow, rather 
than broad and low. All tanks for water-ballast and 
gasoline, with the exception of the small forward and 
after trimming-tanks, are concentrated amidships. 

While the ratio of length to beam exceeds 10, these 
vessels are still very ‘“‘handy.” The rudders for sub- 
merging or diving are in two sets—one located forward 
and one aft. It is so arranged that these sets of rudders 
can be manipulated together or in pairs from the steering 
station. Both sets may be given a ‘‘ down” inclination, 
or one set a “‘down” inclination and the other set an 
“up” inclination. This arrangement permits of a number 
of combinations under different conditions of running. 
see no submarine when running in equilibrium, 
submerged, is on an absolutely even keel ; it also appears 
that while the conditions of stability of motion vary with 
the speed, they may vary with the depth. Curves of 
displacement and ratio of length to depth are given in 
Figs. 1 and 2, . 
val cross-sections in a submarine facilitate the instal- 
lation of the main and auxiliary machinery, and help to 
make it easily accessible, even when the vessel is of com- 

rativel dimensions. This form of vessel makes 
it ible to take advantage of the total length of the 
hull proper for surface running, and also makes it easy to 
fit a superstructure of suitable form for high surface 
speeds, which extends the entire length of the vessel. 
Of course a vessel of circular cross-sections can be de- 
signed to fulfil the last two conditions. It is some- 
times advanced that it should be very difficult to obtain 
sufficient structural s bh in a vessel with oval sections 
com to one in which the cross-sections are circular, 
without making the construction too heavy. It may be 
remarked in this connection that for a large portion of 
the amidship length of such a vessel the sections are 
nearly circular, and that near the ends other structural 
features make it easy to fit efficient staying in various 
forms. These Japanese vessels were successfully subjec- 
ted to a depth test at a subm ce of 150 ft., under 

lar service conditions, with full crew on board. 

'o give an idea of the powers necessary to propel 4 
submarine at different s under different conditions, 
the writer has appended (Figs. 3 to 6, page 63), in the form 
of and power curves, certain data which have been 
developed from tank experiments made with a model of 
his design of a harbour and coast-defence submarine. The 
model tests were made in the Government Model Ex- 
perimental Basin at Washington about a year ago. — 

This vessel has the following principal characteristics :— 


Length between perpendiculars ... 100 ft. 
Beam, moulded... des im 8 ft. 6 in. 
ie nteetn ye . 9-ft. 
t, com y su 
merged in salt water ... ..- 133.54 long tons 
Displacement, surface running ... 125.04 2» 
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Em ae yn when in leads to difficulties in making deductions from model- | the same ion, also vessels designed to be propelled 
sonidos or surface running, tank experiments as to the exact power required to propel | at high at sea would require much more 
in percentage of the total dis- submarines submerged. displacement than this particular model has, Remember- 
placement ... dee es ... 6.37 per cent. If we the scale of the model, we may obtain | ing these limitations, inspection of these curves brings 
Ratio of length to beam ... . 1a: » rom one model-tank experiment the speed and power | out certain points in connection with submarine pro- 


The model was made on a scale of 1 in. equals 1 ft. 
When the model was towed on the surface it was free tc 
take its own trim, but when towéd submerged it was 
held rigidly at the desired depth by two inclined fins ; 
these fins were subsequently run at the same s 3 
without the model, so that allowance could be made for 
the fin resistance. 

The information furnished to the designer of the vessel 


curves for vessels of the same proportions, but of different 
dimensions and displacements. In this way we have 

the curvs effective horse-power (Fig. 3), for 
surface running, at speeds from 8 to 18 knots inclusive, 
of five similar vessels with lengths between perpendiculars 
of: 100 ft., 125 ft,, 150 ft., 175 ft., and 200 ft. Similarly, 
we have traced in Fig. 5 the curves of effective horse- 
es for subm running at from speeds of 5 to 18 

ots inclusive. 


pulsion. 

The curve of resistance of the model shows a “‘ hump” 
at a speed of 3 knots for surface running ; this ‘“‘ hump ” 
is followed by a “‘hollow,” beyond which the curve of 
resistance rises rapidly. These humps and hollows 
appear in the curves of effective horse-power (Fig. 3), 





at the corresponding speeds, for the ships of different 
lengths also affect the cross-curves of speed (Fig. 4). 


he cross-curves at different speeds give | Advantage cannot be taken of these hollows in the curves 


from the experimental model basin consists of speed the effective horse-power required to propel at a particular | of effective horse-power when powering vessels for speeds 


4q.4. 
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curves of net resistance and of frictional resistance which 
give the pounds resistance of the model at different speeds 
4 knots per hour, also curves giving a record of the 
rim, 
From the law of comparison, making allowance for the 
~ cs L. ieietional resistance pn the model ok of the 
ull-siz ip, the desi may draw the curves of speed 
and power which give the effective horse-power required 
to propel the full-sized ship. The indicated horse-power 
prt aan by the use of a suitable propulsive co- 
efficient. 
It must be noted that as the model is held rigidly when 
towed submerged, and is not in equilibrium when so held, 
that the conditions are not exactly similar to those met 












by the full-sized vesse}. This dissimilarity of conditions 
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We would bly not design vessels of increased dis- 
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which fall in the hollows, for sufficient power must be 
provided to get overthe humps. The hollow in the curve 
of effective horse-power, due as it is to a change in the 
wave formation, may be simply considered as a condition 
of unstable equilibrium. 

It is to be noticed that the curves of effective horse- 
power (Fig. 3) of similar vessels of different lengths, 
cross and recross just beyond the hollows ; also from the 
cross-curves of speed for surface running (Fig. 4) we 
note that at a speed of 14 knots the 125-ft. ship uires 
no more power than the 100-ft. ship ; similarly at 15 knots 
the same power is required by the 150-ft. ship as by the 
125-ft. ship, &c. 

The curves of effective horse-power for submerged 
running (Fig. 5) show no humps or hollows, also 
appreciably less power at the same speeds, except at low 
speeds, than is required for surface running. This is, of 
course, ‘due to the absence of wave-making resistance. 
At a speed of 12 knots for the 100-ft. boat (Fig. 3) the 
power required for surface running, for running with 
the longitudinal axis of the vessel 14 ft. subme s 
and for running deeply submerged is the same. Above 
this speed of 12 knots these curves separate, and it is to 
be noticed that at higher speeds much less — is 
required when running with the axis 14 ft. submerged 
than when running on the surface ; also still less power 
is required when running deeply submerged. 

The ability of a submarine to run submerged under 
gasoline power by means of an air-inlet and exhaust-stack, 
or an air-inlet only, while at a depth at which the 
periscope is in use, can be of great service. The maxi- 
mum speed at which this method of running may be 
utilised is, of course, o to question, depending as it 
does on the stability of motion of the vessel in question 
and the roughness of the weather. Existing submarines 
have not yet attained speeds at which this method of 
running is not practicable in smooth water. 

Inspection of thecurve of effective horse- power forsurface 
running (Fig. 3) of the 100-ft. boat shows that at a speed 
of about 13} knots, 250 effective horse-power is required 
or, let us say assuming a propulsive coefficient of 0.5, 
500 indica horse-power, or, to simplify matters, 500 
brake horse-power. If we desire to increase this speed 
by 3 knots, which would be to 16} knots, assuming that 
other considerations make such an increase possible, we 
see that at 16} knots about 750 effective horse-power, or 
1500 brake horse-power would be required—just three 
times the power. mth 

Let us make a brief, rough investigation into the powers 
required for propulsion at different speeds, and the 
relationship existing between speed and endurance, for 
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surface propulsion and for running subme . Assume 
o- this vessel mee originally te keke gage A 
orse-power ine engine, together with a motor, t 
power for which was supplied by a battery which fur- 
nishes, at the normal rate of di Loon. 700 amperes for 
4 hours at 110 volts, or 100 horse-power for 4 hours. 

‘ combined battery and motor output would ‘be as 
ollows :— 





! 








Time in Rate in Battery Output | Motor Output in 
Hours. Amperes. in Horse-Power. Horse-Power. 
r cent. 
6 " 70 70 61 
4 100 100 85 
2 170 170 150 
1 260 260 226 


| 
If we assume a propulsive coefficient of 0.35 for sub- 
merged running, also assume that the full battery output 
is available for propulsion, we have :— 








Motor Output in Time in | Speedin Endurance in 
Horse- Power. Hours. nota. Knots. 
61 6 6,00 36.00 
85 4 7.00 28.20 
150 2 8.75 17.50 
226 1 10.25 | 10.25 


We ‘may take the total weight of such a battery 
and motor installation, including battery insulation, 
battery ventilation, &c., main motor, switchboard, 
rheostats, wiring, wiring appliances, &c., as 80,000 lb., or 
(pone = 236.2 ) about 235 lb. per horse-power output 
x 
of the main motor, at the normal rate of battery dis- 
charge. The total weight of the main engine with its auxi- 
liaries, piping, shafting, propeller, &c., may be taken as 


28,000 Ib., or (eD = 66 ) 56 Ib. per brake horse- 


power of the main engine. This figure does not include 
the gasoline fuel, which will not be considered, but which 
could be counted at about 1 1b. per horse-power hour. 
It may be noted that the total weight assigned in these 
assumptions to propelling machinery is per cent. of 
the total subm displacement. 

A reduction in the battery and motor combined output 
in power by 50 per cent., keeping the same endurance in 
hours, would give the following results as to submerged 
speeds and endurance :— 





Speed in 











Motor Output in Time in Endurance in 
Horse-Power. | Hours. nots. | nots. 
30.5 6 5.00 80.00 
42.5 4 5.59 | 22.00 
75.0 | 2 6.75 13.50 
113.0 1 8.00 8.00 


If we estimate that this reduction in battery and 
motor combined output in power by 50 per cent. leads to 
a saving in weight of 45 per cent. on the total weight of 
this battery and motor installation, we have an additional 
weight available for incre engine power of about 
36,000 Ib., which would permit the engine-power to be 
increased by ("te = 643 } about 650 brake horse- 
power, say, to a total of 1150 brake horse-power. 

This would enable the surface speed to be increased 
to (Fig. 3) 15.4 knots per hour. If it was deemed ad- 
visable, space considerations would make it ible to 
installa single engine in the vessel which would develop 
1150 brake horse-power. 

If we install the same battery as first considered for the 

100-ft. boat in the boat which is 125 ft. long, together 
with two ey ey ert yon aye gasoline nes drivin 
twin-screws, the total weight of this ins’ tion woul 
be (80,000 + 50 x 2000 = 192,000) 192,000 Ib., or about 33 
~ cent. of the total submerged displacement of 260.40 
ong tons of this vessel. 
Using the same propulsive coefficients as before, we 
see that the surface speed under full power would be 
(Fig. 3) 16.45 knots, and the ere speeds and 
ape propelled by the battery and motor, as fol- 
ows :— 














Motor Output in Time in Speed in Endurance in 
Horse- Power. Hours. nots. nots. 
61 | 6 5.25 31.50 
85 4 6.00 21.00 
150 2 7.60 15.00 
226 1 8.70 8.70 


If we install double the battery as first considered for 
the 100-ft. boat in the boat which is 175 ft. long, together 
with two 2000. brake-horse-pow2r beng engines, drivin 
twin-screws, the total weight of this installation woul 
be (2 x 80,000 + 56 x 4000) = 334,000 Ib., or about 24 per 
cent. of the total submerged displacement of 715.77 long 
tons of this vessel. 

The surface speeds under full power would be (Fig. 3 
ey over 18 knots, and the submerged speeds an 
endurance under the battery and motor as follows :— 





Motor Output in Time Endurance 

Horse-Power. in Hours. in Koots. in Knots. 
122 | 6 5.25 $1.50 
170 | 4 6.00 24.00 
300 2 7.50 15.00 
452 1 | 8.60 8 60 





If in this same 175-ft. boat we install triple the battery 
and motor power first considered for the 100-ft. boat, 
together with two 2000; brake -horse-power gasoline- 
engines, driving twin-screws, the total weight of this 
installation becomes (3 x 80,000+56 x 4000) = 464,000 Ib., 
* — 29 cent. of the total subme displacement 
of the v > 

This gives us the same surface speed of slightly over 
18 knots, and the submerged speeds and endurance under 
the battery and motor as follows :— 


ibeel 








Motor Output Time in 8) in | Endurance in 
in Horse-Power. Hours. nots. | Knots. 
183 6 6.10 36.60 
255 4 6.90 27.60 
450 2 8 60 17.20 
678 1 10 10 


If we assume that 12 per cent. of the total displacement 
of this vessel—that is, 85.89 long tons—is available for 
the weight of line fuel to be carried, we have 3006 
cubic feet, or 180,360 pints, as the capacity of the gasoline- 
tanks. The consumption of the main engine may be 
taken as one pint per horse-power hour at full power, and 
§ pint per horse-power hour at half —-. The main 


engines could run at full power for 1 45 hours, 


150,000 
which at 18 knots speed is 810 knots. At half power the 
main engines could run ( 180,000 ) 72 hours, at 16.25knots, 


which is 1170 knots. ; 
A 200-brake-horse-power would propel this vessel at 
9 knots (Fig. hich would give an endurance at this 


. 3), W 
speed of ee ) 900 hours, or 8100 knots. 

Concluston.—The writer feels that he has already taken 
too much space in eomatng ae of the possible features 
of hypothetical designs, yet he also realises that these notes 
are incomplete in many respects. \ 

The study of the curves of effective horse-power gives, 
within the limitations already imposed, some definite 
idea of the powers needed to attain high surface speeds 
in submarines of different sizes. It has been assumed 
that high submerged speeds are neither necessary nor 
desirable, and an attempt has been made to bring out the 
possibilities in the way of increased surface speeds by 
reducing or by limiting the submerged speed under 
battery and motor. There seems to be a growing senti- 
ment in favour of such a line of future development. 
Opinions undonbtedly differ as to how far this process 
should be carried. 

—_ surface speed has less value for submarines de- 
signed strictly for harbour defence than for vessels which 
will do coast-defence work even within a small radius of 
the base. Additional features in the way of bottom 
working devices for mining, counter-mining, cable cut- 
ting, &c., combined, perhaps, with safety devices, can be 
fitted only by paying for their presence on a given dis- 

lacement, generally by a reduction in speed or endurance. 

he ability of a submarine designated for harbour and 
coast defence to do work of a, counter-mining, 
cable-cutting, &c., can have great military value under 
conditions when a reduction in speed and endurance 
would not be a detriment. Such features may also be of 
value for operations along the coast of an enemy. 

When submarines of small displacement are propor- 
tioned for high surface speeds, they can attain these 
speeds and also have sufficient battery power to do effec- 
tually subme: work. They must of necessity be vessels 
of limited endurance. A harbour or coast-defence sub- 
marine can do much work in the way of catching an 
enemy if it has a surface s of 12 to 15 knots, of which 
the vessel making only 10 knots is —— 

If high surface speeds combined wit: t endurance 
are desired for effective off-shore work, larger displace- 
ments are necessary. In such vessels it may be found 
advisable to fit triple screws, the central screw to be 
utilised for electric propulsion, and when cruising at an 
economical speed, driven by a small auxiliary engine, the 
auxiliary engine could also be u for charging the 
storage battery. 

As the power curves given in these notes extend only 
to 18 knots, the requirements for higher speeds cannot be 
discussed. While a speed of 18 knots is much below the 
trial-trip speed of the most modern battleships, such a speed 
would be sufficient to enable a submarine to intercept the 
majority of battleships either when cruising or in battle 
formation. It is not safe to predict what the ultimate 
limit of the surface speeds of submarines will be, but 
future developments may be counted upon to bring into 
existence submarines with a surface speed which will 
exceed 18 knots, or even 20 knots. 

Model -tank experiments are of great service in the 
development of a submarine design. They may be ex- 
tended to determine the best form of superstructure for a 
c— displacement—that is, for surface propulsion under 

ifferent conditions, including running in rough water, if 
miniature waves to suit were made in the tank. 

The writer would like to take this occasion to express 
his appreciation of the courtesy with which every effort is 
made to accommodate experimenters making tests at our 
Government Experimental Model Basin in Washington. 





RalLway DEVELOPMENT IN Rossta.—It is reported from 
St. Petersburg that the Russian Budget for 1908 provides 
for extraordinary expenditure to the amount of 6,200,000. 
for railway construction purposes. The work for which 
this provision is made includes the construction of the 
Tiumen-Omsk Railway, the doubling of the Siberian Rail- 
way, and the construction of the eastern portion of the 


_' Sretensk-Pokroysky branch of the Amur Rui]way. 





CATALOGUES. 


Tue Consett Iron Company, Limited, haye issued a 
list of their chequered steel —_ of Admiralty and 
Consett patterns. In the list the styles of chequers are 
illustrated and sizes of plates are given. 


A list of electrical novelties has come to hand from 
Messrs. F. Darton and Co., 142, St. John-street, E.C. 
This refers to a great variety of small electrical apparatus, 
models, &c. 


Messrs. C. Whittaker and Co., Limited, have issued a 
~" 4 catalogue of clay-working machinery, which deals 
with wet and dry mills, breakers, mixers, crushers, 
presses, and all machinery used in brick-making—screens, 
conveyors, steam-engines, &c. 

A pamphlet comes to hand from the Admiral Anchor 
Company, Chester, Pa, U.S.A., — of the 
** Admiral ” improved stockless anchor. ese are made 
in sizes ranging from 40 1b. to 17,100 lb. in weight, and 
are of a type very popular in the United States. 


Messrs. Davies and Metcalfe, Limited, Rumiley, near 
Manchester, send us a circular relating to their model of 
automatic re-starting hot-water injector, which will work 
at 4 ft. to6 ft. lift, and with steam at 200 lb. pressure 
will take water at 120 deg. to 125 deg. Fahr. 


A series of circulars have been sent us from the Elec- 
trical Company, Limited, Charing Cross-road, W.C., of 
which some refer to small electric portable and stand 
drilling-machines, others to lamps and lamp-protectors, 
&c. Prices are given. 

A yo relating to so-called locomobiles comes to 
hand from Mr. R. Wolf, 7, Laurence Pountney-hill, E.C., 
and is concerned with the description of portable and 
semi-portable superheat steam-engines manufactured at 
works at Buckau-Magdeburg and at Salbke, Germany. 


The Hopkinson Gas Plant Company, Standard Works, 
Huddersfield, have recently issued a catalogue descrip- 
tive of their makes of suction-gas producers. Prices are 
given of various sizes of the apparatus, as are also draw- 
ings of the plant and comparative cost of working on 
several systems. 


A catalogue has just been isssed by Mr. Frederic 
Nell, 46, Queen Victoria-street, EC., dealing with 
duplex steam-pumps, triplex power pumps, air-com- 
"> “Victor” water-turbines, tube. cleaners, strainers, 

c. A large number of patterns of pumps for all pur- 
poses are noticed in this list, which is fully illustrated. 


A number of leafiets have reached us from Messrs. 
Robert A. King and Co., 66, Victoria-street, S.W. One 
of these refers to miscellaneous new and second-hand 
machinery for sale ; another relates to electric fans, while 
others describe electric arc-lamps, resistances, motors, 
patent electric light fittings, &c. 

Asmall phlet to hand from Messrs. W. N. Brunton 
and Son, Musselburgh, is devoted to a description of 
their ** Kilindo” non-rotating wire-ropes. In these 
ropes, owing to the special form of winding, a great deal 
more surface is exposed to wear than in the ordinary 
rope, in which the crown of a few strands takes nearly all 
the wear, causing rapid deterioration. 


Messrs. W. F. Stanley and Co., Limited, Great Turn- 
stile, Holborn, W.C.. have sent us their catalogue of 
drawing and mathematical instruments. This firm are 
well known for their makes of high-class surveying and 
drawing instruments, and, in addition to these, their 
business, of course, includes the supply of all drawing- 
office stores and requisites. 


The Lahmeyer Electrical Company, Limited, 109-111, 
New Oxford-street, W.C., have lately published new 
me ee relating to their three-phase alternators, 

odel F, VIII.-X V., and their continuous-current motors 
and dynamos, Model G C, X.-XIV. These little pamph- 
lets are —_ neatly illustrated, and provided with 
thumb-index for easy reference to matter dealing with 
the machines, accessories, &c. 


Messrs. Schuchardt and Schutte, 34, Victoria-street, 
Westminster, 8.W., have recently issued a pamphlet 
devoted to descriptions of various types of drilling- 
machines sold by them. The patterns illustrated include 
drills of all sizes ranging from small sensitive drills to 
large radial machines capable of drilling work 10 ft. from 
the pillar. A number of multiple-spindle drills 
are also illustrated and described. 


The Newton Machine-Tool Works, Twenty-Fourth- 
street and Vine-street, Philadelphia, Pa., U.S.A., have 
sent us a new catalogue, which is well got up and fully 
illustrated. The machines dealt with include boring- 
machines, cold-saws, drilling- machines, gear - cutters, 
milling-machines, shapers, &c., of all types and sizes. 
The descriptive matter is rather scanty, and rather much 
seems to be left to the illustrations and the imagination 
of the inquirer. 





Rattway Construction in Norway.—A programme 
of railway construction has recently been adopted by the 
Council of State of Norway, which will take about twelve 
i to execute. The scheme will be laid before the 

torthing when it meets in January next. It includes 
the extension of the existing Gudbrandsdelen Railway 
from Otta to Stiren, an extension of the Christiania- 
Konigsberg line to Krageré, with a branch to Motodden ; 
of the Arendal- Aamli Railway to Tveitsund; of the 
Nordland Railway from Sunnan to Grong ; two branches 
of the Christiania-Bergen Railway from Myrdal to F'ret- 
heim and Voss to Eide; anda branch from Doomas vn 
the projected Otta-Stéren line to the Romsdals Fjord. 
The cost of these works is estimated at about 3,28%,S88/, 
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THE FLOHR ADDITION TO BESSEMER 
BASIC CHARGES. 


Aw innovation in the carrying out of a Bessemer 
oasic heat is being brought forward by Mr. J. Flohr, 
steel-works manager at Rodingen, Luxembourg ; it has 
been adopted by the Dudelange and the Ougrée- Mari- 
haye Works and by the Rheinische Stahlwerke, Duis- 
burg. The Flohr process, it is claimed, does away 
with the ream attendant upon the use of lime 
or scrap additions. Lime thickens the slag and retards 
its power of absorption of phosphoric acid ; moreover, 
a viscous slag retains iron particles readily, thus lead- 
ing to a less of metal, and the addition of scrap is 
conducive to a higher cost for the steel. 

Towards the. end of the decarburising period, or 
later, he adds to the bath a compound, made preferably 
in the shape of pressed briquettes, and formed of iron 
oxides, hammer cinder, or rolling-mill scale, with 
slacked lime a3.a binding medium. The briquettes have 
a rapid and intensive effect on the metal bath, and 
upon their addition an after-blow of only a few seconds 
suffices to complete the operation. An addition of man- 
ganese ore.to the briquettes proves advantageous in 
certain conditions, as it increases the liquidity of the 


slag, and ‘thereby facilitates Sa The 
analysis of a suitable cinder or scale is the following :— 
Fine granulated i = : vey 
ine u iro : 
Ferric oxide ... ass 40.23 
Ferrous oxide ad af .. 53.06 
Water... oa 6 


This is sifted and ground with quicklime. The 
calcium oxide combines with the water in the scale to 
form Ca(OH), with development of heat. By the 
addition of slacked lime to the mixture, the required 
percentage of hydrate of lime is obtained. On bein 
stored for a short time the compound increases muc 
in temperature and dries. After standing for three 
hours it shows the following analysis :— 


Per Cent. 
Fine granulated iro a ie pa 11 
Ferric oxide ... ie wa ar a 30 55 
Ferrous oxide : oa ne 47.90 
Water... vei 4.82 
CO, 0.6 


After standing still longer—about three days—-the 
compound is pulverulent, and the analysis shows :— 


Per Cent. 
Fine granulated iro oo 1.06 
Ferric oxide ... et 31.40 
Ferrous oxide 44.70 
Lime (CaO) ... 9.89 
Water... es 4.16 
CO, 0.68 


When, after a longer time, the transformation of cal- 
cium oxide into hydrate of lime is completed, briquettes 
are made of the compound, a press being used for this 
purpose. The specific weight of the briquettes depends 
upon the pressure exerted, but it has to be high — 
to allow them to sink through the layer of slag in the 
converter, and to come in contact with the metal bath. 
In the Dudelange Steel Works, it is stated, a pressure 
of 80 atmospheres is worked to. In order to render the 
briquettes less fragile they are dried in the open, or, 
preferably, in anoven. The analysis of the briquettes 
thus dried shows that the percentage of CO,—which 
in the compound amounted to about 0.65 per cent.— 
has risen to 1.3, thus tending to prove that in the 
hardening of the briquettes the occurrence is similar 
to that in the case of ordinary mortar exposed to the 
action of the atmosphere. As compared with the 
compound in a loose state, the proportions of ferric 
and ferrous oxides do not vary to a great extent. The 
briquettes contain :— 

Ferric oxide ... 33 90 per cent. 
Ferrous oxide 42.05 4, 


The briquettes aro thrown iuto the converter by 


hand or by a mechanical device when, by inspection 
of the flame, the charge is deemed to be ready for the 


addition, and the slag liquid enough to allow them to| q 


reach the metal bath. The quantity added depends 
upon the conditions of working ruling at the time. All 
steel-makers are perfectly aware that very great 
variations constantly occur in the analysis of pig iron 
used for steel-making, and that the charge frequently 
becomes undesirably hot, which circumstances tend to 
increase the cost price of the steel, to increase also the 
waste by burning, the consumption of lime, and to reduce 
the value of the slag. In some cases it is necessary, in 
order to keep the price for raw material as low as pos- 
sible, to work with a comparatively very low-grade pig 
iron, containing probably a high percen of silicon, 
the reduction of which in the converter leads to a greatly 
increased heat of the charge, which is unfavourable 
to dephosphoration. In such cases the rapid cooling 
down of the charge by the addition of briquettes is 
found specially advantageous. 

Dr.-Ing. P. Goerens, of Aachen, whosent us data on 
the process from which we have abstracted the above, 
states that the process is patented in this — and 
in France, and that the German patent is applied for. 





BOILER EXPLOSION AT COATBRIDGE. 


A FORMAL investigation, under the provisions of the 
Boiler Explosions Acts, 1882 and 1890, has been conducted 
by the Board of Trade at Coatbridge with regard to the 
cause and circumstances attending an explosion which 
occurred on August 26 last at the Phenix Iron Works, 
Coatbridge, owned by Messrs. John We eoey Limited. 
By this explosion one person was ki and five others 
were seriously injured. 

The Commissioners were Mr. James A. Fleming, K.C., 
Advocate, Sheriff of Dumfriesshire, presiding, and Mr. 
David Crichton, consulting engineer, Edinburgh. Mr. 
James Morton, writer, G Ww, &) for the Board 
of Trade, and Mr. John A. Nicol for Spencer, and 
also for the British 7 Boiler, and Electrical Insur- 
ance Company, Limited, Manchester, as well as for other 
persons made partners to the inquiry. 

In opening jhe proceedings on behalf of the Board of 
Trade, Mr. Morton said that the boiler which formed the 
subject of that investigation was made in 1893 by Messrs. 
Shiels and McNicol, boiler makers, Airdrie, from a sketch 
supplied by the purchasers, Messrs. Spencer, who also 
supplied the plates for the boiler, all being made by them- 

ves, except some special plates, which were made by 
Messrs. Colville, of Motherwell. It was a vertical boiler, 
of a somewhat old type, ge | a central tube; it was 
fired by the gases from the Ly dling-farnaces, and that 
being the case, the heat whi up and through it 
was of a somewhat intermittent character, which was apt 
to set bs undue expansion and contraction of the fiue- 
tube, and also to set up a certain stress and strain i the 
remainder of the boiler. One place w ibly the 
strain might thus be set up was at the bottom plate of the 

iler, on which there was a considerable amount of 
weight, and one point to which, Mr. Morton said, the 
attention of the rt would be directed was that that 
“pe was not stayed in any way, but was simply atiached 

y &@ wrought-iron angle-ring. It was that wrought-iron 
angle-ring which gave way, and ultimately caused the 
explosion. It would probably be conceded that grooving 
had been set up at this angle-iron, perhaps chiefly by the 
expansion and contraction of the flue, and the angle-iron 
had become so weakened ~~» | that it gave way, and 
the boiler consequently exploded, under a pressure of 
50 lb., which was the normal pressure at which it was 
worked. 

After referring to the fatal character of the explosion, 
Mr. Morton drew the attention of the Court to Section 7 
of the Boiler Explosions Act, which provided that in the 
event of their finding that any person or persons were to 
blame for the explosion, they were entitled to find them 
liable to the Board of Trade in the whole or part of the 
expenses of the “re. He asked that Messrs. John 
Spencer and Co., Limited, the owners of the boiler; 
James Gi m ing director of that firm; John 
Scott, their engineer; the British Engine, Boiler, and 
Electrical Insurance Compan , Limited, and Alexander 
M‘Donald, their inspector, should be made partners to 
that ws 

The Commissioners then adjourned to the Phcenix Iron 
Works to view the boiler which had exploded, and on 
their return evidence was taken. 

Mr. Gibson, managing director of Messrs. John Spencer, 
Limited, gave particulars as to the purchase of the boiler. 
Witness had the general superintendence, and Mr. John 
Scott, their engineer, had full charge of the boilers and 
machinery, and was responsible for their upkeep and 
repair. r. Scott also had the inspection of the boilers 
uader his charge, and reported to witness whenever repairs 
were required, and witness then placed his reports before 
the directors, who were y guided by the opinion of 
Mr. Scott, who had been with the firm for thirty yeara, 
and in whom they had every confidence. There been 
& previous explosion at their works, and Mr. Scott was 
their engineer then, and it was at that time stated that 
he was a very careful man, and in no way to blame for 
that explosion. He had had no special instructions from 
the directors with to the inspection of the boilers, 
the matter being left largely to his discretion. Mr. Gibson 
then gave particulars of the insurance on the boiler effected 
with the British Engine, Boiler, and Electrical Insurance 
Company, Limited, of Manchester, and said that the 
reports received had been generally to the effect that the 
boiler was in order. In July last the insurance 
inspector, Mr, M‘Donald, reported that the preparation 
for inspection was fair, and that there was some corrosion 
which would require watching. Witness did not gather 
from that report that there was any immediate risk or 
anger. This was the only boiler of the vertical con- 
struction in use at the works, although at one time they 
had three or four. They had no special reason for dis- 
carding the others, except, perhaps, the reconstruction 
of the works. 

Mr. John Scott, engineer to Messrs. Spencer, gave 
particulars of his duties in regard to the boilers at the 
works. When new, he believed the exploded boiler was 
tested by hydraulic pressure to 120 lb. on the square inch. 
He gave the makers particulars of the construction and 
dimensions, and said that a t-stay was not desirable ; 
it would be unworkable, use the end-plate would 
then be too stiff, as there would not be the necessary 
** breathing ” space. Grooving was due to the “ breath- 
ing” process, and all —— knew to look for it where 
there was a junction between the shell-plate and the 
angle. It was in some cases difficult to find, and in 
others it was quite plain. He had no doubt that the 
cause of the explosion was grooving of the angle, caused 
by the ‘‘breathing” of the boiler, and that the intermittent 


weight of the water and bricks and of the flue, as 
to 11 or 12 tons on the end-plate, the boiler was as safe 





as an ordinary horizontal one, Witness had found the 
boiler to be all right at his various inspections, and 
thought the grooving must have been going.on for some 
time, but it was.im ible to discover it owing to its 
being caked hard with deposit. 

In reply to Mr. Nicol, witness said the pupeniie for 
the inspections was very h, and he took particular 
care to see to the ing of the plates. 

Sheriff Fleming called the attention of the witness to the 
re) of the insurance company which stated there was 
4 in. of scale at the bottom of the boiler. In reply witness 
said that he had taken it for ted at the time that it was 
thoroughly scaled, though might have been a little 
loose scale at the bottom. He had himself used the 
hammer and chisel when making-his inspection, but the 
mud and chemicals had filled the groove so that it could 
not be found out. 

Mr. James Shiels, a member of the firm who made the 


boiler, said he thought the design was , and that 
there was no need for a t-stay at the bottom plate. 

Mr. James Caldwell deposed to having in 1 when in 
the a, loy of the British Boiler Insurance mpany, 
tes 


iler oy Spent pressure at the works of 
the last witness. far as he recollected the result was 
satisfactory, the test being to twice the ordinary working 


pressure. 

Mr, A. M‘Donald, an inspector in the employ of the 
insurance company, gave evidence as to his inspections of 
the exploded boiler. He was a 4 uestioned as to the 
terms used in his last re in which he said his inspec- 
tion was ‘‘thorough as far as practicable,” and that the 
preparation was ‘* fair.” This, he explained, referred to 
an accumulation of scale at the bottom that had not been 
cleared out previous to his inspection, but which he 
thought had not affected the thoroughness of his exami- 
nation of the boiler. 

By Sheriff Fleming : His only explanation of his failure 
to detect the grooving was the hardness of the scale that 
had got intoit. Messrs. Spencer did everything he asked, 
and he had no cause of complaint whatever against them. 

After some other evidence had been given, Mr. R. C. 
Longridge, managing director of the British Engine 
Boiler, and Electrical Insurance Company, was examin 
at some length, and gave particulars of their system of 
inspection of boilers, which he upheld, and accounted for 
the grooving in the present case and the failure to dis- 
cover it, in the same way as the inspector. 

Mr. Charles Leggatt, mee to the Board 
of Trade, gave expert evidence as to his examination of 
the boiler after the explosion. The cause undoubtedly 
was grooving, and this should have discov when 
the boiler was examined. It was really what he looked 
for, in the particular part of the boiler where the explo- 
sion occurred, when he made his inspection a few days 
after the event, and he had seen it quite perceptibly. He 
thought the design of the boiler speee, use of the 
absence of gusset-stays. The weight in the boiler (which 
witness estimated at 14.8 tons), taken along with the 
vibration of the steam-hammer near by, caused an undue 
straining at the eagle where the grooving took place. 

Mr. Nicol, on behalf of the owners and of the insurance 
company, called Mr. Robert D. Monro, consulting engi- 
neer, G w, who was examined at considerable length. 
He supported the view advanced by the insurance com- 
pany’s inspector and Mr. Longridge that the grooving 
could not possibly have been detected by any known 
methods of inspection, and stated that oxide of iron, lime, 
and other chemicals had filled the grooving and had 
become as hard as the metal itself. r. Leggatt’s re- 
commendation as to gusset-stays witness as 
absolutely impracticable in a boiler of this type. 

Mr. Crichton made asi tion as to the use of paraffin 
oil as a method of clearing the plates for inspection as 
was sometimes done in the case of marine boi but 
Mr. Monro contended that it was not applicable in this 
case. 

After Mr. Nicol and Mr. Morton had addressed the 
Court, Mr. Commissioner Fleming gave judgment. The 
Court had, he said, given anxious consideration to this 
matter and to the evidence which had been tendered. 
The Commissioners found that it was not sufficiently 
proved that there was any fault in respect of the con- 
struction of the boiler because it had no gusset-stays. 
With regard to the absence of hydraulic tests their view 
was that such tests were not usual except in cases where 
the boilers had been subject to a thorough repair. 
With regard, however, to the conclusion that the explo- 
sion was due to aoa which had been in existence for 
some considerable time, but which was not discov by 
the inspectors, although it was quite apparent to the 
Board of Trade engineer-surveyor two days after The 
explosion, the Commissioners found that there was de- 
fault. They had had some difficulty in coming to this 
finding, owing to the respectability of the inspectors and 
the candour with which they given their evidence. 
On the other hand, they had the fact, which could not be 
gainsaid, of the explosion itself, and that Mr. Leggatt saw 
the defect immediately after the occurrence. It seemed 
to the Commissioners that there’ could be’ little doubt 
that the inspection made by Mr. Scott and Mr. 
M‘Donald was not as thorough as it might have been. 
What appliances or what means could have been adopted 
to make it more reliable it was not for the Commissioners 
to say. The conclusion they come to was that more 

ul inspection would have disclosed the serious and 
long-standing grooving. Under thecircums there- 
fore, they thought the blame should fall on the owners of 
the boiler in respect of their servants’ omission, and also 
u the insurance company ; and they therefore ordered 
Sleowe. John Spencer, Limited, and the British Engine, 
Boiler, and Electrical Insurance Company, to each 
to the solicitor of the Board of Trade the sum of 20/, 
towards the costs and expenses of the investigation, 
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SIGHT-FEED OIL-PUMPS. 

Tue illustrations, Figs. 1 and 2, annexed, show two 
patterns of sight-feed oil-pumps for the lubrication 
of steam-engine cylinders, or for any other purpose 
where fo lubrication is uired. The former of 
these illustrations, unfortunately, gives the idea that 


-the lubricator cup was apy out of truth when the 


photograph was taken. is, however, was not the 
case, the effect being caused by the tilting of the 
camera, the ition of which was arranged with a 
view of getting a comprehensive illustration of the 
apparatus. We mention this, as, otherwise, the dis- 
torted a rance of the cup might not be under- 
stood. The belt-pulley shown is driven from the 
crank-shaft, or any other convenient shaft. On the 
pulley spindle is a worm, gearing into a wheel 
which drives an everhung crank-pin. This latter, 
by means of the well-known slotted-bar motion, 
causes the reciprocation of the plunger, which forces 
the oil delivered by the sight feed into the engine 
cylinder. The mechanism is so simple that further 
description of the illustrations is unnecessary. The 
handle seen in Fig. 2 allows the cylinder to be lubri- 
cated independently of the normal action of the pump. 
A ratchet motion permits the crank-shaft to overrun 
the worm-wheel by which it is driven, so that the 
ump may be operated at any desired speed by hand 
‘or a few moments at starting. This extra supply, 
in the case of the double pump shown in Fig. 2, can 
be either limited to one lubricating point only, or 
delivered to both, for the delivery to each point is 
independent of that to the other, and only controlled’ 
by the amount allowed to pass through the particular’ 
sight feed. The lubricators are e in many dif- 
ferent sizes, by Messrs. Hunt and Mitton, of Oozells- 
street Works, North Birmingham. 





INDIAN RAILWAY PROPERTY. 
Tue question of the future management of the 
Madras Railway is still one of the current features of 
Indian railway history. Nothing is definitely settled 


‘at present, but there appears to be little doubt that 
‘the working of the bulk of the Madras lines will be 


transferred to the Southern Mahratta Railway Com- 
pany. The great point to be determined is, of course, 
the adjustment of the old Madras 5 per cent. guarantee 
upon a new basis. Hitherto the Southern Mahratta 
Railway Company has been able to work out 5 per 
cent. upon its present capital; but although a great 
many details still remain to be adjusted, there can be 
little doubt that the utmost which is likely to accrue 
in future to Madras and Southern Mahratta Railway 
stockholders is, say, 4 per cent. per annum. It may 
be a little more, but it may be, also, a little less. The 
net addition proposed to be made to the mileage of the 
Southern Mahratta Railway is 1300 miles of line. The 
first section proposed to be transferred is of 5-ft. 6-in. 
gauge—from Madras to Raichur ; this line is350 miles 
in length, and is a main line of communication 
between Madras and Bombay, going half-way to Bom- 
bay. The next section is a 5-ft. 6-in. gauge line from 
Madras to Vizagapatam, which is 497 miles in — = 
and is the main line from Madras to Calcutta. e 
third section pro to be transferred is a 5-ft. 6-in. 
line, 187 miles in length, from Arconam to Bangalore ; 
this line carries with it a branch to the Kolar gold- 
field. Two 3-ft. 4-in. lines are also proposed to be 
transferred—viz., Katpadi and Gudur, 124 miles, and 
Pakala and Dharmavaram, 142 miles. It was pro- 
— at one time that a apt © mtg of the Mysore 

tate line from Bangalore to Mysore and Nanjangud 
should be handed over to another company, but this 
surrender has, for the present, been abandoned. Allto- 
gether the length of the proposed Madras, Mysore, 
and Mahratta system will be 3033 miles, of which 
1024 miles of 5-ft. 6-in. gauge and 15124 miles of 
3-ft. 4-in. gauge belong to the Government of India, 
and 10 miles of 5-ft. 6-in. gauge and 4014 miles of 
3-ft. 4-in. gauge to the State of Mysore, while the 
remaining 85 miles, of 3-ft. 4-in. gauge, belong to 
other native States and branch-line companies. 

The Bombay, Baroda, and Central India Railway is 
still unable to come to a final settlement with the 
Secretary of State for India in Council. Arbitration 
is proceeding in India upon certain questions con- 
nected with the affairs of the company under its old 
contracts ; it is not, however, ex that a settle- 
ment will be much longer deiayed ; the directors hope, 
indeed, that accounts which remain open will be finally 
closed in the course of 1908. Meanwhile, we may 
recall the fact that the system worked by the Bombay, 
Baroda, and Central India Railway Company at the 
close of June, this year, comprised 3041 miles of line, 
this imposing total being made up as follows :—Bom- 
bay, Baroda, and Central India Railway, 504 miles ; 
Rajputana and Malwa and Cawnpore and Achnera 
Railways, 1768 miles ; Rajputana and Malwa Railway 
(Godhra, Rutlam, and Nagda section), and Palanpur 


and Deesa Railway, 159 miles; making a total of 
2431 miles. The remaining 610 miles was made up 
of lines worked for patjve States or other companies, 


‘| the longest section being the Tapti Valley Railway 
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(155 miles). Since the = meme g Baroda, and Central 
Railway —— trapsferred its undertaking to the 
Secretary of State for India in Council, it has been 
neceasary to make further capital outlays which have 
been provided by the Secretary of State, interest upon 
such outlay being a charge against the net earnings of 
the combined system before any division is oa of 
surplus earnings between the Anglo-Indian Govern- 
ment and the ome The heaviest expenditure 
has been on rolling-stock, stations, and buildings. It 
is not practicable at present to give details of the 
various items of outlay, as, owing to changes in the 
form of accounts, there has been some delay in the 
submission of departmental reports. It is anticipated 
that the shortage of locomotives and trucks on the 
company’s system and on Indian railways generally 
will be made good, to some extent, before the next 
busy season. Increases in the amounts allotted under 
Indian Budget grants have enabled the directors to 
enter into contracts for the early supply of rolling- 
stock to meet the most urgent requirements. It is 
also proposed to place additional coaching stock upon 
the various systems. 

The revenue of the Bombay, Baroda, and Central 
India Railway increased pace, Ara in the first half 
of this year, and the increase in the working expenses 
during the same period did not exceed 1381. The 
explanation of this is that large savings were effected 
in connection with the maintenance and renewal of 
engines and the repair and renewal of other vehicles. 

outlay was, however, made for way and 
works; a heavier expenditure was incurred for re- 
newals of a 3-ft. 4-in. gauge section, and also in 
ballasting. The reason why an apparent reduction 
was effected in the maintenance and renewal of loco- 
motives was that the accounts for the first half of 
1906 included charges for the renewal of five broad- 
gouge engines and three boilers, while in the first half 
of 1907 no broad-gauge engines were repaired, and only 
two boilers. eavier repairs and renewals were 
carried out in the first half of 1906 on 3-ft. 4-in. gauge 
engines. The cost of fuel on certain broad-gauge lines 


was larger in consequence of the increased —- ing pro} 
y 


tion and higher cost of English coal, It ma 
interesting to note that the quantity of English coal 
consumed in the t half-year was 18,279 tons, 
119,597 tons of Indian coal, and 2007 tons of wood 
having been also burnt. The corresponding consump- 
tion of fuel in the first half of 1908 was :—English 
coal, 8396 tons ; Indian coal, 118,522 tons ; and wood, 
2029 tons. 


Working charges upon the Bengal and North- 
Western Railway in the half-year ending June, 1907, 
were 40.12 per cent. of the earnings, as compared with 
39.90 per cent. in the correspondi qual « of 1906. 
Certain ions of the line have ~ m relaid with 
50 lb. rails, and some outlay was made for repairing 
flood damages. In locomotive expenses there was a 
considerable increase in the price of coal ; and owi 
to the East Indian Railway being unable to meet the 
requiremente of the coal trade in the matter of car- 
riage, — difficulty was experienced in getting coal 
of any kind to keep the company’s traing running. A 
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good deal of coal of inferior quality had to be accepted 
and used, and this involved the company in extra 
expense. To obviate this in future the company has 
purchased 150 broad-guage wagons for the carriage of 
its coal. 








LOcoMOTIVES IN THE UNITED Srates.—The number of 
locomotives built in the United States during the last 
ten years was as follows :— 


Year. Engines. Year. Engines. 
1898 ° ws 1251 1903 os _ 6152 
1899 ee od 2475 1904 ee oe 3441 
1900 oe we 3153 1905 oe me 5491 
1901 we oe 1384 1906 se o- 6952 
1902 oe os 4070 1907 7362 


It will be observed that 1907 beat all records. The out- 
turn of American locomotives had m increasing for 
three years, and in 1907 the production was unprece- 
dentedly large. As is usually the case, however, with 
American enterprise of various kinds, last year’s out- 
turn was overdone, and it reflected the vertiginous 
activity which culminated in the panic of last sutumn. 
At the same time, there can be little doubt that the large 
increase which has taken place during the last three years 
in the number of locomotives available for use upon 
American rai is calculated materially to assist the 
development of traffic. Where there is plenty of engine 
wer a steady growth of business is not only probable, 
_ practically certain, especially in the United States of 
merica. 





ELECTROLYTIC PRECIPITATION OF Bronzes.—B. E. 
Curry writes in the Journal of Physical Chemistry and 
American Electrochemical Society, that on electrolysing 
the ey salt solutions of copper and tin, the copper 
is deposi first, and the solution becomes rich in tin, so 
that a continuous precipitation of a bronze of definite 
composition is, under such conditions, impossible. In the 
experiments upon electrolytic corrosion described above, 
it was found that, over a considerable range, bronzes 
dissolve quantitatively in alkaline tartrate and acid 
ammonium oxalate solutions. Attempts to deposit 
bronzes from the former solution were unsuccessful, but 
good results were obtained from the latter. Electrolytes 
were prepared by mixing the following solutions in om 
i portions, but better resulta were obtained by sub- 
stituting copper chloride for copper sulphate. 


Crystallised Copper | Tin Water. 














Oxalic | Ammonium 
Acid. Oxalate. Sulphate. Oxalate. 
grammes | grammes litre 
py 18 1 


grammes | grammes 
5 55 
5 55 15 | oa 1 





The electrodes should be rotated, and at the cathode a 
low current density is necessary—e.g., 0.2 to 2 amperes 
r squaredecimetre. A good bronze cannot be obtained 

y electrolytic ipitation with less than 75 per cent. of 
copper; and the tage of copper in the metal de- 
ted differs widely from that in the solution, falling 

m 100 to 77, when that in the solution falls from 100 
to 20. The general method for preparing bronze-plate is 


D8 | to precipitate a brass, and bronze it by chemical methods ; 


but by using a rotating cathode and acid ammonium 
oxalate solutions, good ze may be precipitated, the 
deposited bronze corresponding closely in appearan(? 
with cast bronzes of the same composition, 
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*“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
ComPiLep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1882—1902. 


The number of views given in the Specification Drawings ix stated 
in each case ; where none are mentioned, the Specification is not 
illustrated 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


12,090. “Allgemeine Elektricitats Gesellschaft, 
Berlin, Germany. Alternating-Current Machines. 
(3 Figs.) May 24, 1907.—This invention relates to alternating- 
current electric machines of the commutator type, and has for 
its object an improved method of es the starting con- 
nections of such machines so as to alter the ratio of the stator 
ampere-turns with respect to the exciting ampere-turns. Accord- 
ing to the invention, use is e of the short-circuited axis asa 
potential divider. Referring to Fig. 1, 8 represents the stator 
winding, b! and J? the exciter-brushes, k the short-circuit con- 
nection, and wu a double-throw switch. To start the motor, 
switch u is put into the position shown in full lines, whereupon 
the current ing through the stator enters the armature at 
cusiter- Sones b}, and leaves by way of the short-circuited brushes 
and switch «. When the motor is running, switch wv is thrown 











over, so as to connect exciter-brush J? to the return lead. In 
Figs. 2 and 3 the stator winding has been omitted. In Fig. 2, 
which shows two motors connected in parallel, switch wu! is 
closed at starting, and in the running position that switch is 
opened and u? closed. Similarly, in Fig. 8, which shows two 
motors o- for running in series, switch wu is closed at 
starting, and when running is opened, the circuit being then vid 
u4, For this improved method of altering the starting and 
running connections of an alternating-current motor it fs im- 
material what the respective positions of the stator and short- 
circuit axes are, and the exciter-brushes may on a 
chord instead of on a diameter; that is to say, the exciter-brushes 
may be arranged at various distances from the short-circu’ axis. 
«Sealed December 6, 1907.) 


4499. A. E. H. Dussek, Lewisham, and A. 58. D 
Bromley. Trou g or Conduit, [4 Figs.) February 23, 
1907.—This invention relates to troughing or conduit for under- 
ground electrical conductors made in lengths, and adapted, when 
formed of insulating material, to it of the usual insulation 
employed in connection with such conductors being dispensed 
with, the conduit being of the kind in which the two halves con- 
sstituting the conduit are provided with channels which, when 
brought op; te one another, form a passage for the conductor, 
‘the one half of the conduit having flanged edges —— to fit 
rebates formed in the anne of the other half, and the ends of 
the lengths being provided with spigot and socket joints. In the 
arrangement illustrated, each | of the troug' comprises 
‘two sections, A and B, and whereof one (A) constitutes what may 
be termed the base portion, whilst the other (B) constitutes a 
cover. The sections A and B are each provided at their surfaces 
of mutual contact with a es groove, the groove a in the 
section A and the groove } in the section B matching with one 
another, 80 as to constitute conjointly a passage for the reception 


Fig.l, Fig.2 
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of the conductor. The two sections A and B contact with one 
another partly at the horizontal plane passing through the centre 
of the channel formed by the grooves a and b, and partly at 
another horizontal plane. The horizontal surfaces a!, a? meet the 
corresponding horizontal surfaces b!, b2; each horizontal surface 
a is connected with the adjacent horizontal surface a? by a 
vertical surface adapted to fit against a corresponding surface 
which connects the horizontal surfaces b!, U2, so that lateral 
motion of either section in either direction is effectually pre- 
vented. Each length is provided at one end with a projection 
surrounding the mouth of the channel constituted by the con- 
joined grooves a and b, this projection being formed as at E}, E2, 
whilst the opposite end of the section is vided with a recess 
adapted to receive the said projection, this recess being formed 
around the mouth of the channel, asat F1, F2, 80 as to fit upon the 
projection 1, E2 on the contiguous length. By this means such 
an interlocking connection between successive lengths is provided 
that lateral displacement of any length as a whole relatively to 
either of the adjacent lengths will be effectually prevented. 
(Sealed December 19, 1907.) 





GAS ENGINES, PRODUCERS, HOLDERS, &c. 
20.484. Mason's Gas Power Company, Limited, 
and T. W: . Gas-Pro- 
ducers. (3 Figs.) September 15, 1906.—In certain known 
constructions of = as producers it is customary to provide 
them with inner de ing walls reaching down to a point below 
the level of the fuel, and viding for the escape of gas. 
This invention has for its object to vide re in 
which the inner walls are di th, in which the 
passage for the gas is exterior (instead of interior) to the pro- 
ducer, thus leaving the interior = and accessible at all po _ 











for pokering, as well as g the to be used to the 
fullest advan’ . The prod a is circular in plan. Upon its 
interior it is P in, being of the same di t ghout, an 

being accessible at all pointe for pokering. Upon its exterior, and 
preferably about half-way down the p lar belt- 





d , is an 
like chamber l. This chamber extends all round the producer, 
and at one point communicates with a pipe leading to the gas- 
purifying plant. In the wall of the producer, and Fi i below 
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the level of the fuel and near the zone of combustion, are a 
number of holes or openings d, and such openings, which are 
arranged at equal distances apart all round the ucer, open at 
- end into the annular ——- b, © ay at the other - into 
e@ producer. Any gas gene’ in the ucer can thus pass 
through any of the openings d into the annular chamber, and 
from thence to the final outlet ; but with the openings arranged 
below the level of the fuel no vapour or unfixed can 
them without having first passed through the heated fuel. The 
producer is fitted with a grate ¢, and is arranged over a water- 
sealed ashpit f. It may be also fitted with pipes for circulati 
the vapours which pass into the upper part of the furnace throug 
the incandescent fuel prior to escaping through the outlet open- 
in; To permit the dust that may lodge in the outlet openings d 
being conveniently removed, the annular chamber b is provided 


with small — man at | ly opposite the said open- 
ings, and normally closed by a cover-plate; the apertures may 
be used for gas-testing To ensure an even flow of gas 


purposes. 
through each of them the outlet openings d may be grad in 
size, those furthest from the final outlet being larger than those 
nearest such outlet. (Sealed December 5, 1907.) 


25,469. H. Groce, Preston. Gas-Purifiers. (8 Figs.) 
November 12, 1906.—This invention relates to gas-purifiers of the 
kind in which a cover is required to be fastened in a gas or fluid- 
tight manner, with the aid of a compressible gasket, to the edge 
of an orifice or opening in the top of the structure which it is 
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Hitherto in joints of the character referred to, 
when the same 
ret the gasket to 
to make 


ecessary, 
Since india-rubber or an 


desired to close. 
no provision has been made for ascertainin 
attains the required degree of tightness, 
customary, and in practice essential, to subject the 
greater pressure than is absolutely n 

certain that the joint is effective. 





india-rubber composition is the material most frequently adopted 
in the formation of the gasket, the excessive ion of the 
material necessary, in the absence of any means for ascertaining 
the absolute tightness of the joint, soon causes it to lose ite 
inherent qualities and shortens its life ; it also further tends to 
loosen or detach the gasket from the surface to which it is attached. 
Now the object of the nt invention is to avoid the f 4 
disadvan’ 8 by quotiting a temporary water-seal test the 
time of ing the joint, so that the need not be com- 
pressed more than is necessary to render the joint effective. 
According to the invention, a ledge a is led around the edge 
of the opening in the top of the purifier and at a suitable distance 
from the cover when the latter is in tion, so as to form with 
the interposed india-rubber pte | a chamber, into which 
water may be introduced to form a seal and afford an indication 
as to whether or not the joint is tight. The water, if, or after, the 
joint has been made satisfactorily, may be allowed to remain and 
gradually evaporate, or it may be removed in any convenient 





manner. In the case of existing purifiers, the may, as 
shown, be constituted of removable lengths a of irou of te 
cross-section, bolted in a liquid-tight manner to each of the 


purifier top c and having co-acting ends of adjacent lengths suit- 
ably scarfed, or otherwise jointed together so as to form with the 
purifier top and the packing-ring or et el a channel /, to hold 
the liquid to form the . To constitute a channel g! 
for conducting away the liquid of the seal, lengths g of bar iron 
may be secu to the purifier top c at a short d ce out- 
side the ledge a, one or more passages being provided in the 
latter in communication with the channel g! and con led by 
one or more wooden plugs a2, so that the water can be discharged 
at a suitable point or points by removing the ive or plugs, 
although it might, of course, in some cases, be allowed to dissi- 
pate over the purifiertop. (Sealed December 12, 1907.) 


MOTOR ROAD VEHICLES. 


21,129. W. A. Stevens, Maidstone. Petrol-Electric 
Automobiles. [1 Fig.) September 24, 1906.—The object of 
this invention is the efficient ventilation of the dynamo and 
the motor in pétrol-electric automobiles in which the dynamo 
and the motor have their shafts in the same axis; but the inven- 
tion is also applicable to balancers, boosters, or rotary transformers 
used for the purpose of electric lighting or power. e invention 
consists of a ventilating fan fixed on the shaft of the dynamo, which 
will cause a current of air to circulate through the amo, and 
also through the electromotor which is in line with it. On the 
shaft of a dynamo A, of the enclosed protected type, and which in 
an automobile is driven direct by a petrol-engine, a propeller fan 
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B of the ordinary ventilatin; type is fixed on the end remotefrom 
the engine. A motor C is ine with the so that the 
two are in the same axis, but be separate and 
independent. A removable casing D connects the case of the 
dynamo and the case of the motor to ensure that all the air drawn 
through the dynamo is forced through the motor, the position of 
the fan being in the centre of this casing, free e for the 
air being provided in the inner end-covers of the d 0 and 
motor. A ventilating hole or holes E is or are provided in the 
outer cover of the dynamo and motor to allow of access and egress 
of the air, the inlet on the dynamo-cover remote from the fan 
being, if necessary, protected from dust by a gauze or other 
screen. (Sealed December 23, 1907.) 


21,543. E. I. Everett and K. sumbe, Hendon. 
8 .- (3 8.) September 29, 
1906.—This invention has reference to electrical speed and dis- 


tance indicators for motor-cars and other wheeled vehicles, of 
which the speed is indicated on a voltmeter or by means 
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of the varying current produced by a small electrical generator, 
or otherwise connected to the wheels or other moving 

The invention has for object the provision of 
of the distance travelled, and 

given by the source employed 


parts of the vehicle. 
a combined indicator of the a4 
of the voltage or current (or both) 
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to propel the vehicle. A represents the indicator, one terminal 
of which is connected to one pole of the battery B, and to one 
terminal of the generator C. e other terminal of the indicator is 
joined to one point on the two-way switch D. As shown, the 
current a ——_ the — _ eo E — the ae A, 
and since the voltage gen lepends on pape e gene- 
rator C, which is itself coupled to the car, the indicator can be 
graduated to read direct in miles per hour. When the switch is 
on the other stop, the instrument can be used to measure the 
vol of the battery B. By suitably adjusting the resistances E 
and F any required sensitiveness can be obtained. Fig. 2 shows 
an arrangement for giving two sensibilities to the indicator ; for 
perme ope ranges of 0 to 10 and 0 to 50-miles per hour. With the 
switch on the left-hand contact only, the resistance E is in circuit, 
and the instrument can be graduated 0 to 10 miles per hour. When 
on the middle contact, resistances E and E! are both in circuit in 
series with one another, and the uation would be 0 to 50 miles 
r hour, and so on for any requ range or number of 7 
The indicator may be provided with two distinct scales, one 
uated in volts or amperes, an¢ the other in speed, or one scale 

can be employed for both purposes. (Sealed December 27, 1907.) 


RAILWAYS AND TRAMWAYS. 


27,716. H. BE. Gresham, Salford. Vacuum Brake 

aratus. (2 Figs.) December 5, 1906.—This invention 
rei to vacuum brake us for railway vehicles. The 
object of the invention is provide such a combination of 
poe! with vacuum brake cylinders as will render it possible to 
dispense with the usual automatic ball-valves, and to produce a 
simple and convenient vacuum e apparatus. The invention 
comprises the combination with vacuum brake cylinders of a 
double or compound ejector, arranged so that one set of nozzles 
thereof, which preferably works continuously, maintains the 
vacuum, while the other set of nozzles is brought into action for 
the id exhaustion of the whole series of brake cylinders 
throughout the train for the quick release of the brakes. The 
train-pipe a communi by branches }, b with the lower ends 
of the brake cylinders c. The supplementary pipe d has branches 
é communicating with the upper ends of the brake cylinders. 
The continuously-working nozzles of the ejector exhaust the 
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d and the upper portions of the brake 
cylinders by way of the me J, chamber g, valve h, chamber i, 
and valve j, and also of the pipe a and the lower portions of the 
brake cylinders by way of the port /, chamber g, valve A, and 
chambers i and k. Communication between the chambers ¢ and 
kis controlled by the air-valve operated by the hand-lever m. 
When it is desi to apply the brakes, air isadmitted to the train. 
pipe a by the air-valve operated by the hand-lever m, and at the 
same time communication is cut off between the chambers i and k. 
When it is desired to release the brakes quickly after an applica- 
tion of the same, the second set of nozzles of the ejector is brought 
into action along with the continuously-working nozzles, and 
communication is again established between the chambers i and 
k, The pipes a and d and their connections are then exhausted 
by way of the ports » and fand valvesoand hf. After the whole 
system has been brought into a vacuous condition, the second set 
of nozzles is put out of action, and the vacuum is maintained by 
the continuously-working nozzles. (Sealed December 5, 1907.) 


8928. J. Pe rew, London. Draw-Gear. [5 Fi7s.] 
April 17, 1907.—This invention relates to draw-gear of the kind 
known as continuous draw-gear, in which two draw-bars are 
connected together through coupling-plates, through which the 
draw-bars extend, and one or more inte’ springs, in such a 
manner that each draw-bar is capable of longitudinal movement 
in relation to the other, and that a pull on either draw-bar will 
compress the pee pee 2 or springs, which will be supported 

nst such pull by the other bar, thereby providing the requi- 
site yielding connection between the two bars. The improved 
draw- comprises two draw-rods a, the inner end portions a! 
of which overlap one another, and are adapted to hold in place 


contents of the pi 





two coupling: plates b, bet which is interposed a coiled s 

¢ that surrounds the overla; ing portions of the two rode. ad 
inner end portions a! of two rods are each le of semi- 
circular shape in cross-section, so that when the two portions a! 


are placed together with their flat sides adjacent to each other, 
they form a longitudinally-divided rod of circular section between 
pm ae (gr b, and the two portions of which can slide 
longitudinally i 


n relation to one another. The extreme end of 


each draw-bar a is formed with two eres lateral 
projections a?.° Each of the coupling-plates b is formed with an 
opening ¢ therethrough cor ing in outline to the cross-sec- 
tion of the juxtaposed draw-bars taken through the two a, or 
a? on one of them, and is provided on its other side with two 
recesses f ing in shape to the projections a? on the 
draw-bars. Surrounding the two portions a! of the draw-bars a, 
between the coupling-plates b and within the spring c, is a sleeve 
h that is made in two parts, and is of such a length as to prevent 
the coupling-s; e being compressed beyond a predetermined 
safe limit, so any risk of breakages or failure of the spring by 
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undue compression is avoided. Projecting from the inner face of 
each of the coupling-plates b are lugs g which act as abutments 
for the sleeve A locking-plate & suitably located on the 
vehicle to which the draw-gear is applied may be arranged in 
proximity to the coupling-plates b to Bip wooed any possibility of 


the latter, which are made of polygonal shape for the purpose 
from accidentally rotating ond beenine disen from the 
projections a? on the draw-bars a, a!, Under ordinary circum- 


stances the projections a? on the draw rods will, by engagement 
with the recessed portions / of the coupling-plates, prevent the 
latter from turning in either direction. (Realed De 5, 1907.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


J. Hodgkinson and A. Modgitineen, Pen- 

an: AutomaticStokers. [3 Figs.) November 6, 1906. 
—The icular type of automatic stoker to which this inven- 
tion relates is a sprinkling stoker, commonly called a ‘‘ shovel” 
stoker, in which a pivoted plate, termed a “‘ shovel,” is oscillated, 
and distributes over the fire-grate, the fuel falling before and on 
the plate. The object of the invention is not only to improve the 
means of actuating the “‘ shovel” when used for sprinkling the 
fuel over the area of the fire-grate, but also to provide means to 
convert at will such a sprinkling stoker into a ‘‘coking” stoker. 
According to this invention, a “shovel” @ is mounted on an 
axis b, which also carries a lever c, oscillated through a varying 
h by means of a revolving cam d having teeth of different 
lengths. The axis b is connected by a crank e to a rod / slidable 
in acylinder g. The rod f in the cylinder is adapted to work 
through a packed gland in the cover of the cylinder, and is pro- 
vided with a piston slidable fluid-tight in the cylinder. The 
cylinder can oscillate on a trunnion g?, and is guided by pins g!, 
g'. As the fod / is actuated through the medium of the cam d, 
air is compressed ig front of the piston in the cylinder. When 
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the lever c is released by the cam d the compressed air, reacting 
on the piston, forcibly drives the piston backward, and gives the 
necessary flip to the shovel a. To do away with the objectionable 
noise and vibration present when the piston is forced back, air is 
to a certain extent imprisoned and compressed behind the piston, 
80 that a pneumatic buffing effect is obtained, and the piston is 
brought to rest without shock or jar. The air compressed behind 
the piston is cegulated hy a pet cock, and a cock is provided in 
the cylinder g in front of the piston, so that when it is desired to 
convert the “sprinkler” into a ‘‘coking” stoker, this valve is 
opened and air is no longer compressed in front of the piston. 
A light spring n is employed to return the piston within the 
cylinder, and the “‘shovel” is gently vibrated to and fro by the 
cam and the spring to feed the fuel on to the dead plate or front 
portion of the reciprocating fire-bars, which are used in conjunc- 
tion with the shovel, the movement of the bars gradually feeding 
the fuel forward in the usual manner of a ‘coking stoker.” 
Instead of, or in addition to, a spring, sufficient air may be com- 
pressed in front of the piston to gently return the piston. (Sealed 
December 5, 1907.) 


4411. T. Sugden, London. Steam-Superheaters. 
(4 Figs.) February 22, 1907.—This invention relates to steam 
superheaters of the kind in which the superheater pipes are 
arranged in groups, and have their ends attached to flanges, which 
are removably secured to transverse steam-boxes. According 
to this invention, the flanges into which the ends of the super- 
heater tubes are expanded are attached to the sides of the steam- 
boxes, and, in combination with said flanges, openings are pro- 
vided in each steam-box, so situated that a tool can be introduced 
therethrough into the steam-box for the purpose, for example, of 
expanding a leaky tube, and so making the tube-joint good, or 
for cutting out a tube when required, or for plugging a tube. 
Such openings are normally closed by lids. A, A are the super- 





heater tubes arranged in groups and having their upper ends ex- 
panded into flanges B, B which are removably secured to the 





sides of the transverse steam-boxes C, C. The superheater tubes 
are conveniently arranged in groups of four, either in rectangular 
or diamond formation, each tube being bent in the form of a UJ, 
and having its ends curved outwardly to engage with the flanges 

5 flanges may be holted to the sides of the boxes C, C 
by a central bolt D, having a T-shaped bridge d within the steam- 
box and a nut E outside, the outer end of the nut being prefer- 
ably closed so that the screw threads are protected from the 
action of the furnace gases. The nuts E are formed with rounded 
faces on their inner side, bearing on correspondingly hollowed 
parts of the flanges B, so as to allow the bolts and nuts to adjust 
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themselves without producing bending strain. The flanges B are 
provided with a recess or with recesses F on their inner faces in 
order that the ends of the tubes A may be expanded within such 
recesses, thereby pony | the projection of the ends of the tubes 
beyond the faces of the flanges. With this construction a large 
opening in the side of the steam-box under each flange is not re- 
— it being sufficient to provide a small opening G opposite 
the end of each tube A of the group and a central hole H for the 
bolt. Undue weakening of the steam-boxes O is thus avoided. 
The steam-boxes are furnished with openings for admitting a tool. 
These openings are normally closed by removable lids. (Sealed 


December 6, 1907.) 
MISCELLANEOUS, 


131. J. A. King, London. Fireproct Roofing- 
sith (2 Figs.] July 1, 1907.—This invention relates to a. 
proof roofing-slabs. Each slab on its underside, and at or near 
one end, is so fashioned as to p ta slot or groove, into which, 
when the slab isin position, fits the flange of the iron joist, the said 
groove or slot being of such a depth as to cover half the width of 
the flange. Each slab is made of such a length that the end of the 
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same, remote from the slot or groove, rests on, and terminates 
midway in, the width of the flange of its appropriate joist, so that 
on another slab being placed in position a flush joint is presented 
by the upper faces of the slabs. a, a are the slabs, and b a pro 
jection formed in the making of said slab, so as to leave the groove 
or recess c into which fits the flange d of the joist e, ay shown. 
(Accepted October 2, 1907.) 


21,430. B. J. Diplock, Westminster. Nut-Locks. 
(9 Figs.] September 27, 1906.—This invention has reference to 
improved means for locking nuts, bolts, and the like in euch a 
manner that they can be readily released or unlocked by the 
— of a tool, such as a spanner, whereby they can be 
tightened or slackened. For this purpose, there is combined with 
a nut, bolt-head, or the like, having at its base a reduced integra! 
portion or separate washer of considerable depth, a plate or frame 
of less depth that normally ames and cannot turn with the nut, 
bolt-head, or the like, but iscapable of being displaced longitudin- 
ally of the nut, bolt or the like, as by the application of a spanner 
into a tion level with the reduced portion or washer, and well 
clear of that part of the nut, bolt-head, or the like, with which it 
normally engages. The plate or frame is such that it returns into 
engagement when the spanner or like is removed. a is the nut 
which is turned down at b to the least diameter of the nut, cr 
less ; ¢ is a spring plate securely fixed by rivets d to the work e, 
and normally occupying the position shown. The plate is of less 





























thickness than the depth of the reduced portion of the nut, a9 
shown. A hexagonal hole is formed in the spring plate c, which 
hole is made to fit quite easily the hexagonal part of the nut. 
When a spanner is applied to the nut the spring plate c is de- 
pressed, so that it is well clear of the hexagonal portion of the 
nut, the reduced part } of which can be turned in the hexagonal 
hole. When the nut has been tightened up sufficiently, the 
spanner is removed, the plate c then springing up and again en- 
gaging the hexagonal portion of the nut. Figs. 3 and4 are respec- 
tively a sectional elevation and a plan illustrating arrangement« 
of spring plates cl and c? having short projections or studs c* at 
their free ends, which engage in recesses a) beneath the hexagonal 
part of the nut. The depth from the top of the projections or 
studs c* to the bottom of the undersides of the spring plates is 
less than the depth of the reduced portion or washer of the nut. 
Only one plate cl or c2 need be employed, though two are shown 
for the purpose of illustrating alternative arrangements, the plate 
cl being radial to the nut, and the plate c? substantially tangential. 
(Sealed December 12, 1907.) 
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3000-HORSE-POWER WINDING-ENGINE AT THE NINE-MILE POINT COLLIERY, S.W.- 
CONSTRUCTED BY MESSRS. ROBEY AND SONS, LIMITED, ENGINEERS, LINCOLN. ; 


(For Description, see Page 75.) 








THE HIGH NEEDLE DAMS ON THE 
BIG SANDY RIVER, U.S.A. 


By B. F. Tuomas, M. Am. Soc. C.E. 


THE commercial and navigation interests of the 
United States have but recently awakened to the 
importance of the improvement of the various 
inland waterways, and a society or congress has just 
been formed for the purpose of moulding and guiding 
public opinion on the subject, with a view to 
securing an annual appropriation of 50,000,000 dols. 
to be expended upon definite projects of general, 
rather than local, utility. Among these projects, 
probably the most important will be that for the 
Ohio River, which is formed by the uniting of the 
Allegheny and Monongahela Rivers at Pittsburg, 
in the State of Pennsylvania, and runs somewhat 
south-westerly for 966 miles to Cairo, Illinois, 
where it empties into the Mississippi. It is the 
greatest coal-carrying stream in the world, im- 
mense fleets of coal barges leaving Pittsburg, on 
every substantial freshet, for the markets at Cin- 
cinnati, Ohio, Louisville, Kentucky, New Orleans, 
Louisiana, and other important commercial centres. 
As these rises are generally confined to the winter 
and spring months, it is necessary to load the barges, 
and otherwise store the coal, during the dry season, 
and then have a sufficient number of tow-boats at 
hand to rush everything to market, and get back 
into port with empty barges, to await another rise. 
This ties up much capital in floating craft, a 
character of plant which deteriorates rapidly ; and 
in order to do away with this expense and waste, 
& system of locks and dams has been started, 
and is well under way, whereby there may be 
navigable water in summer as well as in winter. 
The tows are so large that. in order to pass through 
the locks it is necessary to break up at each, 
although the locks are 600 ft. long and 110 ft. wide. 
In order to avoid this delay in times of freshet, the 
dams are of the movable type, and are lowered on 
to the bed of the river, leaving it in its original 
7 so that the boats pass over unhin- 

ered. 

Not only is the main river to be thus slack- 
watered, but many of the tributaries have been im- 
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proved, or are under course of improvement. The | Kentucky, a point midway between this site and 


Great Kanawha, a tributary coming in from West | the Louisa dam. 


As the two lower dams are almost 


Virginia, has an excellent system of Chanoine | precisely similar, a description of No. 1 only (the 


wicket dams, and an enormous river coal trade has 
been developed. The Muskingum, on the north 
side, and the Kentucky, Green and Little Kanawha 
from the south, all have systems of locks and 
stationary dams. The Big Sandy, entering the 
Ohio 315 miles below Pittsburg, and draining 
territory in West Virginia and Kentucky, is the 
latest scheduled for improvement; and as the 
movable dams, completed in 1904, are of novel 
and advanced design, a description of them will 
be of interest to the engineering profession in 
general. 

The Big Sandy River forms the line between West 
Virginia and Kentucky, and is in itself only 26 
miles in length, being constituted by the streams 
which drain one of the largest bodies of coal-lands 
now remaining undeveloped in America. Each 
of these forks, or rivers, is more than 100 miles 
in length. The three dams already built are in 
the main river, those in the forks having been 
started but recently. The system when complete 
will comprise twenty or more dams. The locks 
havea w.dth of 55 ft. and an extreme length of 
258 ft. ‘lhe passes of the dams are of the needle, 
or Poiree, type, and the lower one sustains a head 
of 18 ft. by reason of there being no pool below it 
when the Ohio River is low, the Ohio system not 
yet having been completed to this point. This 
is believed to be the greatest head sustained by 
any movable dam in the world, and nearly double 
that of other Poiree and Chanoine dams in Europe 
and America. 

The first needle dam in this system was placed 
just below the junction of the two forks, at Louisa, 
Kentucky, and was completed in 1896. It sustained 
a depth on the sill of 13 ft. This dam has been 
very successfully operated, notwithstanding its dan- 
gerous location due to sudden drift-laden freshets 
in the forks. The height is soon to be increased 
to 18 ft., to agree with the other two dams below, 
which are located, one at Catlettsburg, Kentucky, 
near the mouth of the river, about one-quarter of a 
mile from the Ohio, and the other at Kavanaugh, 


| 








one at the mouth) will be given (see Figs. 1 and 2, 
Plate V.). 

The lock-walls and the foundations of the dam are 
of Portland cement concrete founded on sandstone 
bottom at a depth of about 10 ft. below low water, 
The lock-gates are of steel, vertically framed, with 
single-backled plate sheathing. e filling and 
discharging is done by means of culverts in the walls 
closed by cylindrical valves of the Fontaine and 
Cluett types, the latter a new invention, which 
works very well when well cared for. The sill of the 
lock is placed 4.5 ft. lower than the pass sill of the 
dam in order that the lock may be scoured out when 
the dam is notin use. This causes the lock-gates to 
sustain a head of 22.5 ft. at extreme low water. 
The dam comprises a pass for navigation of 140 ft. 
long, and a weir 160 ft. long, a pier 10 ft. wide 
separating the two parts (Figs. 1 and 2, Plate V.). 
The pass is closed by needles supported at the 
top by girders connecting the trestles. The weir 
is of the Chanoine wicket type, the wickets 
being of steel. The several details will now be 
described. 

Trestles.—The trestles of former needle-dams 
have been spaced from 3 ft. to 4 ft. apart, connec- 
tion being made between by a bar swinging hori- 
zontally upon a hinge. This bar supports the tops 
of the needles forming the dam, the Sethene being 
supported by a fixed sill in the floor. In the dams 
now being described (Figs. 7 and 8, page 70) the 
spacing between trestles is 20 ft., and the conned- 
tion is made by a girder which is revolved vertically. 
Technically these connecting-bars or girders are 
known as “‘escape-bars,” because it is by their release 
that the needles are allowed to escape when the dam 
is being lowered. This increase of width between 
trestles is of marked advantage, in that the number 
to be handled is greatly reduced, and the danger 
from drift, logs, &c., lodging against them is prac- 
tically eliminated. Another advantage is that.the 
trestles are so much heavier than. when closely 
spaced that, even when caught by floating bodies, 
they are sufficiently strong to withstand the shock 
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age serious injury. The girders, or escape- 
bars, are hinged to the heads of the trestles by a 
pin held by an arm projecting up-stream at each 
end of the girder, and resting in an open slot 
located on the up-stream side of the last trestle- 
head. To remove the bar and release the needles 
in opening the dam, power (a derrick carried on a 
boat) is applied to the down-stream edge of the 

irder, which is thus raised, revolving around the 
Ce okie, which remain in their slots until the 
bar or girder reaches a vertical position, and the 
bar of nineteen needles has passed under it into 
the river below the dam. The bar is then swung 
on to the boat by the derrick, where it is stored. 
The trestles have no axles, and are hinged to the 
masonry floor by means of journal. boxes and pins. 
They are raised and lowered by means of a winch 


has not yet been demonstrated that it can be 
accomplished satisfactorily from a boat, although 
but few experiments along this line have, so far, 
been made. 

In order to be able to stop leakage at the sill the 
frame of the wicket is cut off above the sill-level, 
and the sheathing only is carried down to make 
the connection. This has proved an excellent 
modification, as the thickness of the wicket is 
reduced to 4 in., and it is much easier to close the 
space and shut off leakage. As there are no trestles 
to which to attach the chains for raising the 
wickets, it was necessary to provide chain-stops on 
the wickets themselves to hold the chains of ad- 
jacent wickets. Thus the first wicket raised brings 
up the chain of its fellow, and so permits this latter 
to be raised in turn. 




















Fig .7. 
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the summer of 1906, was very wet, and it has not 
been practicable to keep the dams up sufficiently, to 
test the various new devices and appliances. The 
experience so far gained indicates that the dams will 
be operated without serious difficulty, and that 
they will be sufficiently tight to hold pools during 
the low-water season. The latter is an important 
feature, because of the very low discharge of tho 
Big Sandy during dry seasons. It is not unusual 
for it to go below 100 cubic feet per second, and it 
has been known to drop to 48 cubic feet in extreme 
droughts. For some weeks during the summer of 
1906 the dam sustained a head of 21 ft. 

The design of the works was begun, under the 
direction of Captain (now Major) H. F. Hodges, 
and completed under Major (now Colonel) E. H. 
Ruffner, Corps of Engineers, U.S.A., by Assistant- 
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located on the outer lock-wall, and a continuous 
chain passing through and attached to the head of 
each trestle. The attachments may be made by 
latches at any point desired, as the trestles are 
being lowered, but it is customary to allow one 
trestle to almost reach the floor before connecting 
the next. In this way two trestles are being 
manoouvred simultaneously. In raising the trestles 
each one is detached from the chain when it reaches 
an upright position, and the escape-bar is then put 
in place. 

A wooden walk-way was originally provided on 
top of the escape-bars, but it has not been used, as 
the men in charge of the dam prefer to walk 
directly on the girders. 

Needles.—The needles are of longleaf yellow pine, 
having a section of 12 in. by 12 in., and provided 
with iron handles and rings for facilitating the 
manoeuvres. The upper 5-ft. tapers to 6 in. by 
12in. The length is slightly over 18 ft., about 
5 in. of which laps on the sill at the bottom, and 
about 2 in. touches the escape-bar at the top (Fig. 4, 
Plate VI.). The pool rises to the level of the tops of 
the escape-bars, and flows over them when flush. 

The needles are placed one by one by the derrick 
boat. They are removed, as before stated, by 
lifting the escape-bar till it clears their heads, 
nineteen thus goitig out at one time. The needles 
immediately opposite the trestles are lifted out with 
the derrick separately, as they do not rest against 
the escape-bar, and co not go out with the others. 
The escape-bars are strung together on a line or 
chain which is attached to a long rope, securely 
fastened to the lock-wall ; and although they go out 
with great violence, the line draws them into the 
quiet water below the lock or the of dam yet 
remaining up, where they are held till needed again. 
The weight of a needle is about 900 Ib. 

Wickets.—The weir is closed by Chanoine wickets 
built of steel shapes and buckled plates (Fig. 5, 
Plate VI.). They are pk.ced 4 ft. centre to centre 
(Figs. 9 and 10), and have a 3-in. space between, 
which is closed by a wooden joint cover during low 
water. ‘The wickets have a vertical height above the 
sill of 10} ft. At the next dam above the height is 
114 ft. hey are raised by the derrick-boat before 
mentioned, and are lowered by means of tripping- 
bars, which will be described further on. It is ex- 

ted that a service bridge will be added later on, 
rom which the wickets may be manceuvred, as is 
done in the Kanawha system. It is a very difficult 
matter to raise wickets of this size under full head, 
which must be done in regulating the pool, and it 
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The sill, to which the wickets are attached by 
pins, is continuous, and the journal-boxes are 
riveted to it. This gives great stability, and the 
wickets have no tendency to the sidewise move- 
ment so often observed in Chanoine dams, and 
which is the cause of the space being left between 
the wickets. Experience here has proved that no 
space whatever need have been provided. This is 
of great importance in rivers having a small low- 
water discharge (which is the case in the Big 
Sandy), as there will be less opportunity for waste 
of water. 

Tripping-Bar.—A bar having a cross-section of 
1din. by 5 in., and divided into two sections, is used 
for lowering the wickets. These sections are moved 
by — placed on the pier and abutment, and 
operated by hand. The bars have teeth or lugs, so 
spaced that they will engage the props of the 
| wickets one after another, and pull them side- 
|wise into the downward slide, not unlike the 
|system on the Meuse, in Belgium. The first 
|movement throws but one wicket ; but as it con- 
tinues, and the head above is reduced, the spacing | 
of the teeth causes four wickets to be finally thrown | 
simultaneously. The gearing was originally made | 
|of cast iron, but this was found to be too weak, | 
_and it has been replaced by cast steel. 
| _Remarks.—The dams herein described were com- 
|pleted late in 1904, and were placed in operation 
‘during the summer of 1905. That season, as well as | 








Engineer B. F. Thomas, A. M. Campbell, and D. 
A. Watt, and Junior Engineer Sanford L. Cluett. 
The construction was carried out, under the direc- 
tion of Colonel Ruffner, by Mr. Thomas, assisted 
by Messrs. Campbell and Watt, Assistant-Engineer 
Homer A. Scholze, and Junior Engineer i. Cc. 

The river is now under the charge of Major J. 


Corns, and a staff of competent assistants. 
G. Warren, Corps of Engineers, U.S. Army. 








INDIAN BROAD-GAUGE RAILWAYS. 
By H. Ketway Bamper, M.V.O. 


Turrp-Ciass Coacuine Stock. 


1. CoacHine traffic receipts on the broad and 
narrow-gauge railways of India and Burma at 
present approximate 10,000,000/. per annum, of 
which 74 per cent. is contributed by the third-class 

nger, the average third-class fare per unit-mile 
ing 0.186d. 

2. Journeys vary from 1 to 1500 miles, and 
through - carriages frequéntly run 200,000 miles 
between periods of annual shop repairs. 

3. Temperatures range from 180 deg. Fahr. under 
the summer sun to 3 deg. of frost through winter 
snow. 

4. Humidity varies from 5 per cent. in the Pun- 
jaub to 92 per cent. in Bengal. Sandstorms and 
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torrential rains may be encountered on a single Figs. 35 to 38 give the position assumed by bogie | of train (vide annexed table), has, notwithstand ibg 
run. r " vehicles on mea of 1000 ft. radius. the floor area absorbed by lavatories, remain 
5. The service conditions, work done by, and 7. From 1854 until about 1900 four-wheeled | practically constant at 1.63. The gross load carried 
earning capacities of the third, or lowest, class vehicles were, except on frontier lines, the stan-| per axle has more than doubled. , 
carriage on Indian railways lend special interest to dard. From 1900 onwards increasing weight and 10. The area of the body cross-section has in- 
such coaching stock, the broad-gauge aspect of speeds of trains necessitated the introduction of | creased by 36 per cent., and the cubic feet of space 























































which is here considered. bogie stock, now becoming general. per passenger by 62 per cent. Lavatories ‘in all 
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Fig. 
! 
33a 
TABLE GIVING CHIEF PARTICULARS OF INDIAN BROAD-GAUGE THIRD-CLASS ROLLING-STOCK. 
_— Weicut or Four-WHEELED VEHICLES. Weicut or Boar VEHICLES. 
Descriptive letters ..  .. > A. | B. | 0. D. E. F. G. 
feet. U.S 2. 1857. 1885. 1901. 1902. 1908. 1906. 1908. REMARKS. 
Sauber 68 GB | 6.0. —s0~-»00-~~ ~~ 40 60 | 52 64 96 104 120 
: Necessities. _ tons cwt. qr. Ib.'tons cwt. qr. Ib.|tons cwt. qr. Ib. tons ewt. qr. Ib.|tons ewt. qr. Ib.|tons owt. qr. Ib, tons ewt. qr. Ib. ‘ 
Underframe .. in “ ¥s . 1 18 1 20/42 15 O 0} #2 14 O 0} #8 12 O 20) t5 12 O 20) t7 2 20/110 1 2 20| * Timber, teak. t Mild steel. 
Buffers and draw-gear s am “09s 6 616 09 8 4! 0 @ 8 416 8 8 6] Oe BS SB) Me S814. 2.2-2 
lo ee re “ pe 2 SO. 4 Out 2 1 Mie 2 fF 
Wheels and axles... a te “| 38 8. 0).¢6.0. 0 0).9.64..6. 01.9.4. 91.44.8616 § 8 01.2 8 0 0 
Body timber .. ee on - | Ce 8 21 ee. 8s ds 5 0 0 0| 612 0 0O]10 0 O Oj} 0 O O 12 10 0 O 
Body fittings .. ee oe os “| 0716 0 8] 0*16 O 24] Of1l 2 BW] O18 2 4; th 8 O 8 fl 5 © 8|tL 7 © 8 |* Corrugated galvanised iron roof with 
} sunshades. ¢ Timber roof; no sun- 
Total .. ws -_ 2. “2 a 91 0 0 10 19 2 0118 11 2 0/2 18 1 8/8 6 8 8 $2 16 8 8 shades. 
Dead load per seat .. oe oe . 0.18 9.16 \0.21 0.212 0.267 0.272 0.273 
; Accessories. | 
Vacuum brake. - ae ot > | 01% 90 0 01 0 0 110 O 90 110 0 0 10 0 90 
Oil-gas bag oe - ee ¥s < + ve | 0 5 2 01 0 5 2 0] 0 6 2 2| O18 O 2] O*13 O 20 | * Large capacity receivers. 
Lay atory fittings and tanks - pe. oe oo |} 0 6 0 0} 0 5 0 0} 010 0 0}; 0 0 0 O| 0 0 0 0 
Water in tanks oe a ~ Ss oe ° 018 0 0; 018 0 OF 1 6 0 O .. 6.8 © .9¢,3.¢ 
Total .. ee +a os oe os ee OE 118 2 O| 8 12 2 2] 8 19 0 2/ 8 19 O 2 
Dead load per seat .. be Ss va es in 0.037 0.03 0.037 0.038 0.083 
Grand total .. we ..| 7 100 O| 9 15 O 0} 12 18 0 6/15 10 0 01/2 6 0 0 82 6 O 0; % 16 0 0 ’ 
Total dead load per seat .. a -. 0.18 0.16 0.247 0.242 - 0.305 0.31 0.306 
Weight of ngers ee os “)s 0 © O| 8 0 0 0] 2182 9 OO} 8 4 O O} €16 O02 0} 5 & 0 O 6 0 O 0 \Average weight, 112 lb. per passenger. 
Gross weig it of vehicle ee | 9 10 0 0/12 15 O 0/15 10 0 0/18 4 O 0} 34 2 O 0} 87 10 0 0| 4 6 GO O 
Load per pair of wheels on rail .. ew + wie 7.3 F 715 0 0] 9 7 0 O} 8 10 2 O| 9 7 2 0; 10 16 0 0 
Number of passengers per axle .. on 20 30 26 82 24 26 
Number of passengers per foot run over 
buffers ies ae es ~ o« 64 1.92 1.66 1.76 1.64 1.68 1.63 
Area of cross-section. . a + 49 aq. ft. 61 eq. ft. 67 sq. ft. 67 sq. ft. 67 aq. ft. 67 sq. ft. 67 aq. ft. 
Cubic capacity oe es ee ..| 955.5 cub. ft. 147 cub. ft. 1876 cub. ft. 2177.5 cub. ft. | 3738.6 cub. ft. | 4120.5 cub. ft. | 4656.5 cub. ft. 
Cubic capacity per passenger ..  ..| 238 ,, 27.4 45 ss $4.02 ,, $8.9 ,, 39.6 38.8 
Approximate cost per foot run over buffers - ae 192. 161. 108. 211. 182, 10s. 162. 10s. 























6. Figs. 1 to 30 illustrate typical designs (AtoG)| 8. Speaking broadly, the dead-load hauled per | newly-built stock are now attached to each com- 
of the past sixty years, while the table annexed | seat has in sixty years increased from 0.18 to 0.347 partment ; formerly no such accommodation was 
gives details of weights, &c., for the same stock. | ton, or 37 per cent., for four-wheeled, and to 0.31, or provided. ’ 
Figs. 31 to 34 delineate past and ra standard | 72 per cent., for bogie vehicles, to which increase ll. The ‘out-of-station” standard dimension 
out-of-station”” dimensions, and show to what| vacuum brakes, oil, gas and lavatory fittings, &c., | diagram of 1857, with track —a 12 ft. 
extent the outward opening doors of vehicles | have contributed approximately 12 per cent. apart (vide Fig. 31), remained practically unaltered 
passing on adjacent lines foul or clear. 9. The passenger-carrying capacity per foot length until 1896, when that shown at Fig. 34, with 
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INDIAN: ‘BROAD-GAUGE THIRD-CLASS ROLLING-STOCK. 
Fig, 
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Turrp-Ciass CARRIAGES. xe ae rie Fig . 30. 1907 
Type. Period. Seats. Tare. | 
es ie era 7 Fig. 29.57: 1667 ;. f 
é eye 1857 40 7.5 | ' 
B | 1885 60 9.75 : | 
oC se 1901 52 12.9 { 
D | 1902 64 15.5 ' | ; 
; | 1s be 23 Vann ee ais bihgesnoa 
G s 1908 12¢ 36.8 ‘AREA OF cross! SECTION-4050 | AREA oF cnoss| SECTION = 6784F¥ 
ee a : = > fx 3 3a } 
track centres of 14 ft., became standard for new, (c) Resulted in sub- 7 ° md l° 
works. stantial reduction (ow- a z — 2 
12. The maximum sanctioned width across open |ing to frequent with- i 
iage doors is 13 ft. 3 in., and across wagon doors drawals for repairs) in ——— 




















14 ft. Figs. 32 and 33 show to what extent such 


| the total effective carry- pes 
open doors foul when passing one another on tracks 


‘ing capacity of stock ; 


12-ft. centres. and defect so far as carriages are concerned, but leaves 
13. This close spacing of tracks has— (d) (since broken doors in the majority of cases | no clearance between two fully-opened wagon doors. 
(a) Seriously restricted the width of the rolling-|involved also smashed body pillars and sunshade} 15. The majority of main trunk lines having 
stock erally ; boards) greatly increased ordinary maintenance | been constructed with tracks of 12-ft. centres, 
'(b) responsible for the smashing of thousands | charges. many years must therefore necessarily elapse before 
of doors ; 14. The standard of 1896, Fig. 34, removes the ! all can be widened to 14 ft. 
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16. Recognising this, the writer, in 1901, de-/| 16 ft., thus patting a stop to further additions to 


signed the vehicle, Type C, shown in Figs. 9 to 12, | vehicles of t 


discarding the customary sunshades, and making 
the doors open inwards. 








is design. 
23. In the writer’s experience the wear of tyre 
flanges on stock built with 19-ft. rigid wheel-base, 









































































































DIAGRAM SHOWING POSITION OF 70°0 BODY OF PROPOSED 1908 CARRIAGE ON A CURVE OF 1000 FT. RADIUS. 
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DOTTED LINES SHOW POSITION OF A 56:4 BODY WITH 40:0 BOGIE CENTRES 
AND SUNSHADES MEASURING 10'6 ACROSS 





DIAGRAM SHOWING POSITION OF 70/0 BODY OF PROPOSED 1908 CARRIAGE WHILE PASSING 
“ THROUGH ItFT & 47F 3 TUNNELS ONACURVE OF 1000F* RADIUS n 
DOTTED LINES SHOW POSITION OF A 56'4 BODY WITH 40' 0 BOGIE CENTRES AND SUNSHADES MEASURING 10'6 ACROSS 


17. The discarding of sunshades necessitated the 
use of upper body-panels of great heat-resistin 
qualities, such as millboard or steel panels back 
with asbestos. 

18. The inward-opening door involved a longi- 
tudinal seating arrangement, which not only lent 
itself admirably to the provision of lavatory accom- 
modation for each compartment, but is much appre- 
ciated by passengers. 

19. These two modifications, now being very 
generally adopted, have checked the ever-increasing 
number of broken doors, kept stock out of shops, 
and reduced maintenance charges. 

20. Figs. 13 to 16 showa similar carriage (Type D) 
Measuring 33 ft. over body, and having a fixed 
wheel-base of 19 ft.; this, in point of seating 
capacity (vide table, page 71), is probably the most 
economical four-wheeled lavatory-fitted vehicle yet 
constructed. 

21. Carried on four 5-ft. 6-in. ten-plated 34-in. 
by 4-in. bearing-springs, the smooth running of 
wd stock is remarkable, approaching that of 

gies. 

* 22. Owing, however, to the sharpness of curves 
on frontier lines, &c., the standard rigid wheel- 
base of coaching vehicles was, in 1905, reduced to 





and in general use for years past over all but 
frontier lines, has been by no means excessive ; it 
seems unfortunate, therefore, that the longer wheel- 
base, with its attendant advantages, is not per- 
mitted for new stock of suburban or even of branch- 
line trains, 

24. With the introduction of bogie coaching 
vehicles came the inevitable increase in *‘ unit dead- 
load,” due to the weight of bogie-trucks, &c. ; 
against which, however, must be credited saving in 
weight due to halving the number of buffers, sets 
of draw-gear, and of a ends. 

25. The body length of bogie carriages, fitted 
with sunshades and measuring 10 ft. 6 in. over 
mouldings (vide Fig. 5), was, in order to ensure 
clearance on curves, and in old and narrow 
tunnels, restricted to 56 ft, 4 in. and to 57 ft. 
over sun-shades ; for such vehicles (vide Type E, 
Figs. 17 to 20, and table, page 71) the number of 
passengers per axle fell from 32 in four-wheeled 
to 24; nor, so long as a width of 10 ft. 6 in. was 
maintained, could the position in this respect be 
improved. 

. The discarding of sunshades, previously re- 
ferred to, reduced the over-all body width from 


each side thus gained rendered possible (vide Fig. 37) 
a body length of 70 ft.; and this, provided ie 
centres were suitably placed (50 ft.), without in- 
volving a lateral movement as great as that of the 
shorter but wider sunshade-fitted stock. 

27. That 70-ft. carriages, with bodies 9 ft. 6 in. 
wide, can safely negotiate all except such special 
sections as that of the Sind-Pishin Frontier Rail- 
way, was shown by the saloon vehicles of approxi- 
oe this length forming the train (designed and 
built by the writer, and illustrated and described in 
ENGINEERING of September 15 and 29, 1905) used 


by their Royal Highnesses the Prince and Princess 
oO 


Wales on their recent tour over the whole’of the 


|| broad- uge railways in India. 
28. The carr 


he , based on these results (Type G), 
shown by Figs. 35 to 28, is that pro by the 
committee of locomotive, carriage, an m super- 
intendents in India as the maximum aoderd tot 
| future additions to bogie stock in respect of length, 
| width, and position of bogie centres. : 
29. Its adoption will recover the position (vide 
table, page 71) as regards the number of passen 
(30) carried og axle before lavatory accommodation 
was provided. 
30. Gross axle-loads of, say, 12 tons (under maxi- 
|mum working conditions) would not’ have beer 
| practicable with gun-metal bearings, because of the 
\ risk of heated journals; but modifications; such ‘a’ 
those pro by the writer for heavy . ton 
wipe (vide Encrygerine of December 14, 1 x 
and now being generally adopted, have made it n 
only possible, but safe. : 
31. The approximate costs, including all freight 


























and Indian workshop charges, are shown by. the 
table on page 71. 
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The Design and Construction of Masonry Dams, including 
Masonry, Earth, Rock Fill, Timber, and Steel Structures, 
also the Principal Types of Movable Dams. By Epwarp 
Weeman, C.E., M. Am, Soc. C.E. Fifth Edition, re- 
vised and enlarged. New York: John Wiley and ; 
London: Chapman and Hall. [Price 25s. 6d. ‘net. 
Tue merits of Mr. Wegman’s comprehensive treatise’ 
on the construction of reservoir dams are, perhaps, . 
sufficiently established by the fact that five editions’ 
have been called for within a period of less than ten | 
ears. To the present issue considerable additions 
ea been made, and the volume now numbers over 
400 pages of text, whilst 100 large emg dee 
showing details of a large number of dams and their 
accessories, are collected together at the end of the 
volume, and numerous illustrations are scattered 
throughout the text. The treatise is,in no sense a- 
mathematical one. The solution of the equations 
for the equilibrium of a dam, derived from the‘ 
mathematical theory of elasticity, has so far proved. 








10 ft. 6 in. to 9 ft. G6 in., and the 6-in. margin on 


practically impossible, and possesses, therefore, 
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only a passing interest for the engineer who, as in 
many other departments of his activity, has to 
work in advance of the mathematician, the neces- 
sities of our civilisation mare g it impossible for 
him to delay construction till the elastician can 
accurately calculate the stresses involved in the 
structure he has to build. 

Mr. Wegman therefore quite rightly, in our 
opinion, bases the whole design of the dam profile 
on the ‘‘ middle third” rule, which, whatever its 
theoretical limitations, seems in practice to lead toa 
safe system of construction, as of the numerous dams 
which have failed, we do not know yet of one in 
which the structure satisfied this rule, and had at 
the same time satisfactory foundations. Whether 


it will prove equally reliable if heights greatly 


increase may be another matter, since the surface 
of the down-stream toe then becomes nearly hori- 
zontal, and doubts may accordingly well be con- 
ceived as to its effectiveness. A good engineer is 
not, however, a slave to his formule, and when 
they lead to conclusions at variance with his 
common-sense, he discards them, and is guided by 
his judgment and experience, allowing, of course, 
an ample factor of safety in every case of doubt. 
After all, there is no more effective method of 
designing than that by which structures and 
machines in common use gradually proportion 
themselves, bad and ineffective designs being auto- 
matically eliminated by their own destruction. In 
the case of reservoir dams, however, the conse- 
quences of failure are too appalling for this method 
of automatic proportioning to be followed with a free 
hand. It is quite possible that somewhat slighter 
scantlings than are now commonly adopted might 
be safe ; but it would be almost criminal to make 
use of them in the present state of our knowledge. 

In his introductory chapter, Mr. Wegman gives a 
capital historical summary of the progress made 
during the last century in the design of masonry 
dams. Itis generally admitted that the French were 
the first to successfully attack the problem, and their 
work was greatly extended by Rankine, who pointed 
out the advisability of avoiding tension as much as 
possible, and also drew attention to the probability 
that the real stresses on the down-stream slo 
were probably much higher than was estimated by 
M. Delocre, whose methods had been used in com- 
puting the dimensions of the famous Furens dam. 

his latter point has since been much discussed 
by French engineers, who appear to attribute a 
greater importance to the values of the maximum 
stresses than is common here. Sir W. Wilcocks, 
for instance, reports the late Sir Benjamin Baker 
as almost indifferent as to what the maximum 
calculated stresses might be on the Assouan Dam, 
since the natural alterations of temperature were 
certain, he considered, to give rise to much severer 
strains than could oder a arise from the water 
pressure. The main point in his view was to avoid 
tensions, the idea being apparently that if there 
was no tension, and if the moment of stability of 
the dam was reasonably in excess of that of the 
water pressure, the structure might be considered 
as stable, whether the maximum stress developed 
on the granite was 5 or 10 kilogrammes per square 
centimetre. 

Mr. Wegman gives a very good, though brief, 
account of the different profiles which have yet been 
proposed, the method recommended being that in 
which the height of the dam is divided up into a 
number of short sections and the width of each 
calculated in succession to satisfy the assumed con- 
ditions of safety. This method, though old, is 
probably by far the best. It is simple, the draughts- 
man sees exactly what he is doing at each point, 
and though some have condemned it as lengthy, the 
time required is not really long. Having obtained 
a theoretical profile in this way, Mr. Wegman then 
= its outlines slightly, so as to facilitate the 
work of construction. 

An interesting description of the famous old 
Spanish dams will be found in Chapter VII. of his 
work, after which, in true historical order, come 
the great French dams which initiated the modern 
systems of planning these structures. The most 
recent of those mentioned is the Chatrain dam, con- 
structed subsequent to the Bouzey dam failure, and 
embodying the definite acceptance by French engi- 
neers of the advisability of keeping the line of 
pressure within the middle third. The maximum 
pressure allowed in this instance is 11 kilogrammes 
per square centimetre, and the dam is curved on plan 


to a radius of 400 metres. The quantity of water 
impounded is about 159 million cubic feet. Recent 





English and German dams are also described and 
illustrated, as well as some of the very bold struc- 
tures erected in the Western States of America. 
A more complete description is given of the great 
dam for the Croton reservoir, for the design of 
which Mr. Wegman was largely responsible. 

A special interest attaches to the account given 
of some novel types of dam, which are now being 
introduced into the States. Some of these are 
constructed of ferro-concrete, the dam being then 
hollow, and it has been proposed in such cases to 
locate the power-house actually inside the structure. 
The most recent of those described is the Jumata 
dam, near Huntingdon, Pennsylvania, which was 
built last year. Earthen dams are next considered 
by Mr. Wegman, who expresses a preference for 
constructing them with a masonry core wall, rather 
than with the puddle wall common here. The 
Johnstown disaster would, he holds, have been 
improbable had the dam, which failed there, been 
built with a core wall. Of late years the plan of 
constructing earthen dams by hydraulic sluicing has 
been largely employed in the Western States, at of 
course, a great saving of expenditure as compared 
with the ordinary methods of building embankments. 
One of those described by Mr. Wegman, constructed 
in 1894, is 575 ft. long by 32 ft. high, and retains 
26 ft. of water. The average cost of the dam, includ- 
ing plant, was under 2}d. per cubic yard. A dam 
66 ft. high was built by the same method at La Mesa, 
California, in 1895. The material used, all of which 
was transported into place by ‘‘ hydraulicking,” 
ranged in size from cobbles 8 in. to 10 in. in dia- 
meter down to fine earth. Though it has stood now 
for a considerable time, it is said not to be quite 
water-tight. Many other dams have since been 
built by the same method to retain considerable 
heads of water. 

Another American innovation described by Mr. 
Wegman are the rock-fill dams. These are masses 
of rock dumped across the stream, and made water- 
tight either by a plank, or a steel plate, sheeting, 
or by a layer of earth. A considerable number 
have been built in the Western States, and appear, 
so far, to have proved successful. Timber dams of 
various types are also described, and appear to be 
still used, one, 29 ft. high, having been constructed 
across the Missouri River near Helena, Montana, 
in 1898. It retains 29 ft. of water. Dams con- 
structed entirely of steel have also been erected, 
and these again receive adequate treatment by 
the author, whose work constitutes a veritable 
mine of information to the engineer responsible 
for the provision of a supply of water for irrigation, 
power, or domestic use. The volume concludes 
with a valuable series of appendices, one of which 
. a reprint of the specifications for the new Croton 

am, 





The Polarit | Matter. By Acex. Crark. London: 

Gall and Inglis. [Price 33. 6d. net.] 

THE sub-title is ‘‘ An Introduction to Physics, 
showing that electricity, magnetism, chemical 
affinity, cohesion, and gravitation have one common 
origin,” and on page 3 we are told that the author's 
system differs in many points from the theories 
commonly taught on the subject. 

The character of the book can be gleaned from 
the following short extracts, to which we add brief 
comments of our own :— 

On page 6, after correctly quoting the law of 
gravitation, our author proceeds :—‘‘ Since the force 
of attraction exists between the particles of matter 
always and in all circumstances, it is a property of 
matter, and therefore a constant quantity ; for, 
being a property of matter, its magnitude cannot 
change so long as the constitution of matter remains 
unchanged. If the force of attraction were variable, 
it would be an accident, not a property of matter.” 
We are unconvinced by the argument that, because 
there is always a force between two or more par- 
ticles, therefore the force must be constant. or 
can we reconcile this constancy of the force with 
the law of gravitation, in which the attraction is 
stated to depend upon the distance between the 
particles. 

We are told on page 8 that ‘‘ force has no relation 
to time.” We shall be safe in saying that if our 
author be correct, then there is no science of 
kinetics in existence. The conception of polarity is 
rendered rather difficult if we accept the author's 
dictum that a force of repulsion is impossible. This 
difficulty does not seem to trouble our author, whose 
attitude is fairly indicated by his remark (page 80) 
—“*It is not necessary to disprove the } at of 





electrical repulsion, for it is a manifest impos- 
sibility.” 

On page 97 we have ‘‘a scientific explanation of 
terrestrial magnetism.” And then follows this re- 
markable proposition :—‘‘ The atmosphere is the 
magnet, and the earth is the field of force between 
its poles.” 

rom his preface we judge that the author is 
convinced that he has produced a reliable text-book 
for the student of physics. Weare sorry that we 
cannot share this view. We are convinced of his 
sincerity and acknowledge that his book is more 
free from self-laudaticn and depreciation of others 
than is usual in productions of this class. There is 
a way in which ‘‘The Polarity of Matter” may 
stimulate thought—viz., a teacher of physics can 
sift the true from the fallacious statements so 
curiously intermingled throughout the book, and 
find in the process some practice in combating 
erroneous ideas. The book cannot be recommended 
to the general reader or the student. 





The Navy League Annual, 1907-8. Edited by ALan H. 

Burcorng. London: The Navy League, 13, Victoria- 
 atreet, S.W. [Price ls. paper cover, and 2s. 6d. cloth. } 
WE have had occasion frequently to commend the 
Navy League for the educational work which it 
undertakes, and particularly for the awakening of 
interest on the part of the taxpayer to the vital 
importance of the maintenance of our sea power, 
although we have not at all times approved of the 
methods adopted. The annual, now published for 
the first time, will, we feel sure, prove a valuable 
auxiliary in carrying out the main purpose of the 
League, and its publication at popular prices is to 
be commended. It gives a review by the editor of 
the progress of the naval fleets of each Power, and 
other chapters deal with a great variety of subjects 
associated with sea power. One does not look for 
perfection in the first issue of such an annual, so 
that criticism must be more or less restrained. We 
cannot, however, refrain from the remark that 
these articles should have been more expository 
then critical; they would thus have contributed 
more to the general aim of the Navy League. 
Indeed, some of the articles are more suited for a 
weekly or monthly review than for an annual. 
Criticism must be more or less a consideration of 
details. Such are necessarily transient. For 
instance, we should have preferred Admiral Free- 
mantle to have given us a clear exposition of the 
functions of the cruiser, instead of entering into 
details regarding our cruiser programme. We 
should then have had his valuable opinion regard- 
ing a great question, and this would have been of 
more use than the reiteration of ideas published 
time and again. 

A chapter of quite a different character is that 
entitled ‘‘ La Marine Frangaise et l’Entente Cor- 
diale,” by Captain Sorb, of the French Navy. He 
directs attention ‘‘to the manner in which the 
[French] fleet would be employed under certain 
assumed conditions,” a course which might reason- 
ably have been followed by Admiral Freemantle. 
It is sometimes urged that we ought not to inflame 
public opinion by a direct review of war procedure 
against this Power or that Power. But Captain 
Sorb puts this point very clearly when he says, 
‘* without showing the slightest animosity or ill- 
feeling towards Great Britain, and while rejoicing 
in the benefits of a period of repose derived from 
the entente cordiale, it is as well to be prudent, and 
study, in spite of everything, the problem of a 
possible war with England ; and, after all, this is 
a matter of opinion, which appears all the more 
forcible, since without the possibility of such an 
eventuality it is hard to understand why we should 
require to have a navy at all.” It is a general 
practice to compare the strength of fleets; it is 
equally feasible to compare the probable function of 
cruisers in an action against a definite Power. We 
have referred to this question of cruisers because 
so much is said about our deficiency regarding 
cruisers, and because there is so much variance in 
opinions as to the fighting qualities of different 
types that some definite contribution to the sub- 
ject would have been welcome. 

The field covered by the book is, however, very 
extensive. A commendable chapter is that de- 
scribing a modern naval shipbuilding yard. The 

uis of Graham, with characteristic enthusiasm 
and directness of thought, deals with the work of 
the Royal Naval Volunteers. The Earl of Malmes- 
bury writes of the Navy in the House of Lords, 
and the Earl of Winterton, M.P., of the Navy 
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in the House of Commons. The latter makes 
a good suggestion when he urges the desirability of 
the First Sea Lord making an annual statement to 
Parliament and the country ‘‘ embodying his views 
of the needs of the Navy for the year, entirely on 
his own responsibility.” 

The book gives a list of the warships of the 
different fleets, but these are in rather small type, 
which is especially unsuited for the rough paper on 
which the book is printed. The same applies to 
the diagrams showing the armour and armament of 
ships; in many cases it is impossible to read the 
calibre of the guns. An index—omitted in this 
yolume—must be included: in subsequent ‘* An- 
nuals,” if the work is to be of use as a book of 
reference. 
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American Coa To France. — The Marseilles Gas 

mMpany is at present experimenting with American 
coal, and a cargo of Virginia gas-coal has recently 
arrived. The price is 22s. c.i.f. Marseilles, and in this 
agure the aggregate cost of transport amounts to about 
8. American coal has not been imported into France 
for the last four years. ; 


3000-HORSE-POWER WINDING-ENGINE. 


THERE has recently been installed at Nine-Mile Point 
Colliery, South Wales, belonging to Messrs. Burnyeat, 
Brown, and Co., Limited, a pair of winding-engines 
which, from their size and design of drop-valve revers- 
ing-gear, are of special interest. They are of the 
coupled high-pressure type, with cylinders 36 in. in 
diameter and 72 in. stroke, and have been constructed 
by Messrs. Robey and Co., Limited, Lincoln. They 
are illustrated in Figs. 1 to 5, Plate VII., the first 
two being a side elevation and a plan respectively, 
while Figs. 3 and 4 show details of the valve motion, 
and the engravings there shown explain generally the 
style of the plant and the arrangement of the parts. 
Fig. 5 on page 69 is a reproduction from a poo. 


and shows the plant in perspective. e leading 

dimensions are as follow :— 
Diameter of cylinders i aa 36 in, 

troke ... ial ke és 72», 

Diameter of piston-rods_—_... ae 7 
Diameter of crank-bearings .. = 18 ,, 
Length of crank-bearings .... = 32 ,, 
Diameter of crank-pin in ee 10 ,, 
Length of crank-pin ... =~ ee ls 
Diameter of crank-shaft in the drum 22, 
Diameter of gudgeon ... & ” 
Length of gudgeon_... ike Be 3... 
Length of connecting-rods ... 15 ft. 


Diameter of connecting-rods at ends 7 in. and 8 in. 
Diameter of connecting- rods in 
middle Ee ’ ios 9 in. 


The cylinders are bolted directly to the bored guides, 
and the back covers are made easily removable for the 
purpose of examining the pistons and the inside of the 
cylinders, and provision is also made on the supporting 
feet of the cylinders for expansion, the holding-down 
bolts being arranged so as to make a 
Specially hard-grained cast iron has been used for the 
liners, which were forced into place by hydraulic pres- 
sure. There is a steam jacket round the liners. Each 
end of each cylinder is fitted with a relief valve, which 
can be worked from the driver’s platform. The 
gland-boxes are made to suit metallic packing, and 
special lubricating appease are titted for the piston- 
rods. The cylinders have been designed for a steam 
pressure of 150 lb. per square inch, with a superheat 
of 50 deg. Fahr., both they and the steam-chests bein 
rotected with er material, and cover: 
with blue steel plates, secured by polished bands. The 
cylinder ends are also covered with polished steel 
casings. Robey’s patent drop-valve reversing gear, 
which may be seen in Figs. 3 and 4 on our two-page 
plate, has been fitted to the valves, which are lifted 
and released by levers actuated by eccentrics driven 
from the lay-shaft, which runs the same speed as the 
engine, and is parallel to the engine-frame. As a means 
of varying the cut-off there is placed by the side of each 
trip-lever an auxiliary eccentric, which works a cam- 
lever under the control of the governor. The cut-off 
can be varied from 0 to 80 per cent., and steam can 
also be admitted up to 90 per cent. of the stroke when 
not controlled by the governor. The exhaust-valves 
are similar to the inlet-valves, and are worked by 
means of rocking levers from the steam eccentric, 
and they give a full exhaust under all grades of 
cut-off. The valves are so arranged as to drain the 
interior of the cylinders, and allow the pistons to work 
with the minimum amount of clearance. 

The governor, which is of the static type, is 
driven by a roller chain from the engine-shaft, 
the governor being coupled to the trip motion by 
cross-shafts and bevel-gearing, and so arranged that 
the reversing hand-lever can be left at full gear, 
the governor automatically varying the steam admis- 
sion. The governor is so set that the engine speed 
cannot exceed 50 revolutions per minute. The re- 
versing is effected by a hand-lever capable of eas 
movement from the driver’s platform. This hand- 
lever is connected to the steam-reversing engine, with 
floating lever attachment and oil cataract, in order 
that the reversing-gear may promptly take a position 
corresponding to the driver’s reversing-lever. On the 
reversing-shaft is placed a lever and rod coupling up to 
the governor transmission-shaft, thus disconnecting the 
governor from the cut-off gear when reversing, and 
provision is made to throw the trip-gear to full steam 
position. This enables the steam reversing to be 
effective even when the engine is suning full speed. 
A safety gear of the Whitmore type is fitted to the 
engine, which shuts off steam and applies the brakes, 
thus preventing the possibility of over-winding if the 
attendant fails to shut off steam, or in the event of 
starting the engine in the wrong direction. 

The pistons are of cast iron, and are fitted with im- 
proved spears soe cover-plates, and the junk- 
ring screws are ded on hard copper washers. 
Forged Siemens-Martin mild steel has been used for 
the piston-rods, which are secured to the pistons by 
cone and nuts in the ordinary way. They are 
attached to the crossheads by cotters, forcing-nuts 
being provided for detaching the crossheads. The 
outer end of each piston-rod, after passing through 





the cover;’is provided with a supporting bracket, and 
the rod is encased in a projecting shield. The cross, 
heads are of cast steel, and are fitted with cast-iron 
thoes lined with Babbitt metal, the shoes, being 
attached by screws, offering ready means of adjust- 
ment for wear. 

The connecting-rods are of mild steel, the large ends 

being of the marine type, with bearing-steps lined 
with anti-friction metal. The small ends are solid, 
with gun-metal steps having wedge adjustment. The 
crank-shaft and crank-arms are of Siemens- Martin mild 
forged steel, with a neck bearing formed in each end, 
and the shaft is swelled for drum centres and crank- 
arms. Each main bearing step is of the four-part 
type, and is lined with anti-friction metal, side wedges 
being provided for adjustment, and provision is made 
for easily removing the bottom part when relieved of 
the weight of the crank-shaft. 
’ A steam-separator, 3 ft. in diameter by 9 ft. long, is 
placed between the cylinders, and is followed by a 
12 in. parallel slide-valve, the main throttle being 
placed next this valve, and worked from the driver's 
platform. {t is provided with a pilot valve, which 
opens before the main valve, so as to unload it, and 
also to serve for slow running. The engines are fitted 
with a most efficient system of drain-gear, all the 
valves and handles being in convenient positions for 
easy working. The lubrication of all the rubbing 
surfaces has received careful consideration, the crank- 
pins, cylinders, and slides are fitted with mechanic- 
ally-worked pumps actuated by the engine. 

The winding-drum is of the built-up type, with 
channel-steel arms, which are secured to cast-iron 
bosses. The cone of the drum and the brake path are 
made of cast iron, the spiral groove being formed 4s 
part of the casting. The form of the groove is such 
that slipping of the ropes is reduced to a minimum. 
The face of the drum is built up of steel plates, which 
are secured to the sides and to the internal angles and 
arms. The drum face is lagged with English oak 4 in. 
thick, and is secured to the steel drum-face by bolts. 
The brake-paths are faced with steel plates, and 
arrangements are made for keeping the paths cool 
when running on the brake. The drum is prepared 
for two ropes, each rope commencing on a flat 13 ft. 
in diameter, then continuing up a slow cone to 14 ft. 
in diameter, then running off up a spiral of three 
complete turns to the parallel portion of the drum, 
which is 17 ft. in diameter; the distance between 
the flanges of the parallel portion being 7 ft. 6 in. in 
the clear. The arrangement is shown in Fig. 2. 

The brakes are of the post type, and consist of heavy 
H-section joists bolted to cast-iron ends mounted upon 
trunnions in heavy cast-iron base-plates, and large 
wooden blocks are fitted to form the brakes. The 
brake-posts are connected together, all rods having 
ample means of adjustment, and are sufficiently power- 
ful to hold the engine against full steam. The brakes 
are operated by a vertical engine and weights, being 

ut on by the weights and released b the engine. 
The engine is fitted with a system of floating levers 
whereby the ition of the piston, and consequently 
the degree of tetenty with which the brakes are 
applied, can be varied at will; the position of the 
piston corresponds to the position of the lever on 
the driver’s platform. The brake engine is coupled 
up to the over-winding device, and works in connec- 
tion therewith. 

A depth-indicator is provided, and is arranged 80 
that 1 ft. movement of the eages is represented by at 
least 1 in. movement of the pointer on the barrel. It 
is also provided with a gong to ring at fixed approved 
periods before the end of each wind. The driver's 
platform is on the left-hand side of the engine, as shown 
in Fig. 2. All the operating levers are there handily 
arranged for controlling the throttle, reversing, brake- 
engine, and drain-valves. ‘ 





CANADIAN TELEPHONE PuRcHASE.—We understand an 
agreement has been come to for the sale to the Govern- 
ment of Manitoba of the Bell Telephone Company in that 
province. Four per cent. bonds will be iss by the 
Government to cover the purchase price of 666,000/. 

Tue New InpustriaL Museum, Copsnnacen.—The 
technological collection of the Polytechnical College, 
Copenhagen, which claims to be one of the largest in 
existence, has recently been re-arranged, and has now 
been opened to the public. The new museum in 
a very small way about the year 1830, a couple of years 
after the foundation of the college, but by degrees it 
grew, and the grants became a little more liberal. At 
present the museum contains about 4000 numbers, many 
of which again comprise several articlés, The recéntly 
completed extension of the college has provided. better 
quarters for the museum, which is now installed in three 
rooms, containing raw materials, plant and machine-tools, 
and the finished products of metal, stone, wood, textile, 
&c. The collection is extremely comprehensive, and in 
many respects fully up to date, illustrating’a number of 
recent inventions and meth @ museum is not only 


has been done with much completeness, and each arti 
is provided with a short explanatory label. 





unusually extensive and interesting, but the cataloguing, 
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THE HALLFORD PETROL ELECTRIC OMNIBUS. 
CONSTRUCTED BY MESSRS. J. AND E. HALL,, LIMITED, ENGINEERS, DARTFORD. 


(For Description, see Page 78.) 
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Reparrs or THE Wuirte Star 8.8, “Sugvic.”—It will 
bé remembered that the White Star liner Suevic ran 
ashore off the Lizard on March 17 last. In the salvage | 

tions it was found possible to cut the vessel in two 
at a point some distance forwrrdiof the amidship section, 
aiid while the bow portion was abandoned, the after 
portion, containing most of the machinery, was towed 
round to Southampton, stem first, and docked. A 
new bow portion was built by Messrs. Harland and 
Wolff, of fast, and towed thence to Southampton, 
which was reached in the first week in November. The 
two portions were then placed in the same dock, aligned, 
and work on joining them together commenced. On 
page 662; ENGINEERING, vol, Ixxxiv., we gave a des- 
ption of the docking operations and two views of the 
new and old ions of the ship in position for joining 
up. This Gpibation, after just over two months’ work, 
was completed on the 8th inst., and the vessel:on that 
left the dry dock at Southampton. The Suevic 
for Livetpodl on the 10th to take up her work in the 
White Star Australian service. 
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THE HALLFORD PETROL-ELECTRIC 
MOTOR-BUS. 

Tue effort to eliminate the somewhat crude change- 
speed gear usually employed on motor-vehicles, and to 
permit of speed variation being obtained gradually and 
noiselessly, has resulted in the production of several 
systems of electric transmission of power from the 
engine to the road-wheels. In all cases the engine is 
directly coupled to a dynamo which supplies a variable 
current to one or two motors driving the road-wheels. 
The use of two motors permits of the series-parallel 
arrangement of control, ason tramcars, and also avoids 
the necessity for differential gear. A single motor, 
however, with differential gear allows of a design in 
which at top speed the dynamo and motor are clutched 
together, so that a direct mechanical drive is obtained 
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without any electric losses. Opinions differ as to 
which system offers the most all-round advantages, 
but the variety of proposed solutions to the problem 
shows the interest taken in petrol-electric vehicles at 
the present time. 

The latest type of petrol-electric vehicle to be put 
on the roads is that manufactured by Messrs. J. and 
E. Hall, Limited, of Dartford, Kent, under the patents 
of the 8.B. and S. Syndicate and W. A. Stevens, 
Limited. It is equipped with an omnibus- body, and is 
to be immediately put into service by Messrs. Thomas 
Tilling, Limited, the well-known omnibus proprietors. 
We illustrate tke chassis and various of the mechr- 
nical features on pages 76 and 77, and on the present 
page. The chassis is of channel construction, streng- 
thened on each side by a deep flitch-plate. There is 
nothing unusual about the engine, which is rated at 
30 brake horse-power, and fixed ia the ordinary posi- 
tion. by means of three-point suspension. Situated 
immediately behind it, and connected to it by a flexible 
coupling, is a shunt-wound direct-current generator 
fitted with series interpoles. An extended casing to 
the rear of the generator contains the controller, 
which is operated by a side-lever similar to a change- 
speed lever. From the controller the current is led 
to the two motors, bolted outside the framing, one 
on each side of the vehicle. The position of these 
is clearly indicated in Figs. 1, 2, and 3. The motors 
are particularly accessible, and brush gear, &c., can 
be inspected in a moment by the removal of a small 
cover. 

The drive from the motors to the road-wheels is by 
means of worm-gear, with a 12 to 1 reduction, the 
power being transmitted through a jointed shaft, on 
which is a brake-drum. Thedetails of the worm-gear 
are shown’in Figs. 4 and 5, where the ball-bearings 
and double thrust-block will be seen. This latter is a 
most important feature, as the life of worm-gear 
depends. largely upon the constant position of the 
worm. In’ this case the worms are of heavily case- 
hardened steel, ground accurately to form after harden- 
ing. The worm-wheels are of bronze, the gear being 
cut by Messrs. David. Brown and Sons, of Hudders- 
field. They are bolted each to.a gteel housing, running 
on ball-bearings on the axle, ai: shown in Fig. 3. The 
housing is clutched to a sleeve, on which is pressed the 
boss ‘of the road-wheel, the sieeve riding on a thin 
brass friction sleeve, fitting loosely on the axle. The 
clutch permits of easy removal of the road-wheels, and 
saves the worm-gear from much shéck and strain. A 
torque-lever, steadied between helical springs, as shown 
in Fig. 1, is bolted to the flange which holds the gear- 
casing. The rear axle is carried in horn-blocks, the 
bearings of which are spherical. 

The front axle, shown in Fig. 6, is in front of the 
steering coupling-bar, which is therefore protected 
from collision. Figs. 7 8, above, show the 
brake-gear. There are four brakes, two acting on 


water-cooled drums on the motor-shafts, and one each 
inside the back wheels. Fig. 8 shows the lever 
arrangement for operating the motor-brakes, which 
are put on by means of the left-hand pedal shown in 
Fig. 7. The wheel-brakes are of the internal ex- 
ding type, worked by a hand-lever. Either set is 
esigned to stop and hold the vehicle under any cir- 
cumstances, 

The electrical connections of the dynamo and motors 
is shown in Fig. 9; the controlling gear will be seen 
in Figs. 10 to 12, pages 77 and 78. On the top of the 
penn ame are two levers; the left-hand one 
partially controls the gas-throttle, and the right-hand 
one the field resistance of the generator. The hand- 


throttle lever only partially opens the throttle, so 











that the engine can run at a minimum 
350 to 400 revolutions per minute. 
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The electrical equipment, the whole of which §is 
manufactured by Messrs. W. A. Stevens, Limited, of 
Victoria Works, Maidstone, is of a robust nature, 
and particular care has been taken to ensure abso. 
lutely sparkless running of the generator and motore 
under all conditions of use and abuse. 

The whole of the cables are contained in a flexible 
tube with screwed joints, forming a waterproof casing, 
and one which is practically indestructible. 

A good efficiency is claimed for the type of vehicle 
described, and we understand that it has been found 
possible to run from London to Hastings, an exceed- 
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automatically governed down to a speed of 1050 revo- 
lutions per minute, which is the maximum at which cf. 5 2 
it can be run under any circumstances. On the ex- ba dl 
treme right of the foot-board is a emall gas-pedal MOTOR 
which, on being depressed, opens the throttle-valve 


and increases the speed of the engine up to any de- 
sired point. 
On the right of the steering-wheel is another foot- 
pedal, somewhat larger than the last-mentioned, and 
this being depressed opens a main switch enclosed in 
the controller-case, by which the generator circuit is 
interrupted. It will be observed that this pedal, and 
the gas-pedal referred to, are both operated by the 
driver’s right foot, and cannot therefore be depressed 
at once. It thus becomes impossible to break the 
main circuit while the engine is running fast, a precau- 
tionary measure by which damage to the main switch 
is = a an 
he hand-control lever has four points: reverse, 
neutral, series, and parallel. Each of these is exactly 
determined by hand locking-gear on an ordinary 
uadrant. To prevent the controller being moved when 
the current is on, this handle is interlocked with the 
main switch-pedal, as shown in Fig. 10, by means of a 
pawl and another quadrant with four notches corre- 
sponding to those engaged by the hand-lever. As the 
switch-pedal is depressed the pawl is lifted out of 
this quadrant, and the hand-lever can then be moved 
and the arms of the control-switch placed in oe 
desired position. The notch in the interlocking quad- 
rant ssc sma with the neutral position is made 
shallower than the others, by means of which it is 
impossible for the main owiech to be closed as long as 
the hand-lever remains in the neutral position. This 
renders the starting of the omnibus when the’ handle 
is in the neutral position, owing to a possible short- 
circuit in the system, an impossibility. The right- 
hand lever on the top of the steering-gear, as already 
stated, operates the field resistance of the generator. 
This resistance is placed under the bonnet, and is very 
easily accessible, and at the same time out of the way. 





ingly trying road, with a load representing an omni- 
bus ly and half a dozen passengers on a petrol 
consumption of 8 miles to the gallon. We had the 
— of travelling on the vehicle from London 
to Dartford and back last week, and found the running 
to be smooth and comfortable, although the speed was 
decidedly low on gradients. 








Surz CanaL.—The transit revenue collected last year 
by the Suez Canal Company was 4,638,773/. The cor- 
responding collection in 1906 was 4,226,475/., and in 1905 
4,554,6712. Last year’s receipts are regarded as highly 
satisfactory, as lower tolls are now charged than those 
which were in force in 1905. 


Iron AND Steet Institute ScHoLaRsHips.—We are 
asked to draw attention, once again, to the Andrew 
Carnegie Research Scholarships, which are from time to 
time awarded by the Iron and Steel Institute. The 
scheme under which these scholarships were inaugurated 
is intended to assist students who have through a 
college course, or been trained in industrial establishments, 
to conduct researches in the metallurgy of iron and steel 
and allied subjects. There is no restriction as to the 
place where researches may be carried out, provided that 
proper equipment is available for the work. The appoint- 
ment is for one year, but the Council may, if they think 
fit, renew the scholarship for a further peri The 
result of the work must communicated. to the Iron 
and Steel Institute in the form of a paper, to be sub- 
mitted to the annual general meeting, and, if of sufficient 
merit, the Andrew Carnegie Gold Medal will be awarded 
to its author. Candidates must be under the age of 


thirty five, and should apply to the secretary of the 
Institute before the end of February. 
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FOUNDRY ORGANISATION AND COSTS. 
To THE Eprror or ENGINEERING. 

Sir,—There is, without doubt, much room left for 
better systematic organisation in the uction of cast- 
ings in our British foundries. The chief faults probably 
are the failure to organise the labour and classify the work, 
aided by up-to-date plant and materials. The methods 
of moulding and the old-fashioned boxes to be found 
in large numbers of foundries are deplorable. The oval 
large and medium boxea, with planed edges and well fitted 
with steel-slotted pins and nuts, are not yet a common 
sight, and founders still seem shy of moulding-machines 
for small repetition work. There are, however, splendid 
exceptions to this rule, where up-to-date plant and a loyal 
band of steady moulders, well looked after, are able to 
produce high-class castings in large quantities at a sur- 
prisingly low cost. Good organisation has led up to these 
results. The moulder’s craft is looked upon by some 
engineers as @ Di evil in connection with the works. 
Men and boys are fetched from the roadside and are 
expected to me capable moulders in a few days. 
Parents, too, are seldom induced to apprentice boys from 
decent schools, as the work is made to appear harder and 
worse paid for than most other crafts. Inferior brains 
and training in this way enter largely into our foundries, 
and the result is that the foremen and charge-hands are 
handicapped as regards organising and low cost of pro- 
duction, constantly changing labour being the chief cause. 
The opposite picture to this, however, I have in my 
memory of visiting a foundry which isa pattern as eer 
organising, production, and costs. The comfort of the 
moulders, the high quality of their plant and of their 
castings, every up-to-date device that a large body of men 
and boys require to show a large output at very moderate 
cost, combiaed with the premium system, contributed to 
success. 

But for one such foundry probably there are six far 
behind the times, with bad plant and, for the most 
part, casual and unskilled labour. It is very necessary for 
founders to secure and retain a reliable body of moulders 
that can be relied upon to study the craft and do 
their level best. Changing moulders continually is 
quite against low costs and good organisation, and 
leads to tons of defective castings being produced. 
Special lines of work require special moulding-boxes for 
their production, If men are organised to special lines ; 
they see improvements and make suggestions, which 
should be suitably rewarded and encouraged. Moulders 
should be encouraged to study more the cause and pre- 
vention of defective castings when these are returned 
from the milling, turning, or planing-machines. Boys 
should be given encouragement to study the blow-holes 
and shrinkages in castings that machining has a oy 
A great point to be considered by founders is to make the 
men reasonably comfortable at work by warmth and 
air, and a comfortable mess-room for meals, and wash- 
ing. Great neglect is shown in these respects. Foundries 
can be made much more attractive in several directions 
that would soon repay any cost involved. It is the 
duty of moulders and managers to awaken the trade by 
criticism. 

The cost involved by defective work and worn-out 
methods is deplorable. Specialisation in connection 
with costs requires constant study, and a good cost 
clerk is a necessity —a referee to the parties con- 
cerned. The scrap- heap is a very serious item in a 
large number of foun a a a proper 
system of working, could be greatly uced. The 
production of sound castings rests largely on quality 
of men and plant ; where these are not properly studied 
costs will rule high and production very low. Care- 
lessness is rampant in numbers of works. ** Make-shift” 
is the ruling watchword; strained, twisted work, and 
cost in dressing, files, and time, work out very heavy ; 
besides, inferior castings lose future orders. Repetition 
work, too, can be costed out with modern methods of 
moulding at very much lower rates than obtain in stand- 
still foundries that are commercially asleep. Draughts- 
men are now designing patterns that greatly reduce the 
risks of green-sand moulds, as the dried cores form 
correctly the most important parts of the mould, as, for 
instance, the inside of a gear-box or apron, or the gear- 
cases of modern lathes. The bosses are true in position 
and sound ; sections of the mould being dried in this way 
reduce the risks when casting ; besides the castings come 
out clean and without the green-sand chill. This enables 
& saving in steel-cutting tools, and enables jigs to be used 
freely in machine-shops for drilling, boring, or milling, 
and to great advantage. 

Practical knowledge is required in the foundry equal 
to most crafts, and experience must be gained there. 
Theory without practice is almost useless in the foundry 
when costs are involved. System in giving out and 
ttoring patterns and castings is urgently wanted in large 
numbers of foundries — system in arranging work. 
Some moulders have made a study of light castings ; 
others probably heavy. The moulding-boxes should 
all be planed, with very few exceptions. Repetition 
work as well as all other comes out in better quantity 
and quality at low costs if special attention is paid to 
the stock of true-fitting boxes as a first cost. Pipe- 
moulding is a case in point as oo! dispensing with 
strain and twist, and to enable founders to deal with 
time-limit contracts and rapid production at reason- 
able costs. Suppose a foundry gets overdone with the 
softer brands of pig-iron and scrap, and defective castings 
Increase asa res 1t, the machine-shops exposing the defects; 
or, to reverse this, suppose the castings have generally 
been found to become harder by being overdone with harder 
metal—and the rapid rise in costs of steel-cutting tools in 
the machine-shops has exposed this—it is then that the 
‘rained, experienced, practical moulder will reduce these 





costs by hardening up the softer stocks to the required 
standard, or will introduce an improved mixture in con- 
nection with the harder metal. So practical men should 
be encouraged in every way as against theory in these 
responsible matters, or you throw away with one 
money that, with organisation and system, you save 
with the other. There is also the danger of straining 
foreman’s temper by continually paring down the 
prices he has arran; with a band of good, steady 
moulders, and he holds them ogethas with great difficulty. 
The apprentice system should be revived and encour 
with more liberal terms to the parents, and the lads should 
be soeomeaes to obtain a good all-round experience. 

The pickling of medium and small castings is a great 
improvement at a low cost, as it improves the castings for 
machining, and saves costs in steel-cutting tools, as mill- 
ing, planing, drilling, cr turning, reducing the sand 
burnt on the skin of castings to harmless powder. After 
pickling they should be rubbed down, and a coat of 
common oil-paint preserves them till required, no paint 
being required where machining has to be done. ; 

There is no reason—if good theory and practice 
work together in organising, with up-to-date methods 
adopted and good plant secured—why English founders 
should take secon emg to any other country in the 
world in producing high-class castings at a reasonable 
cost. Labour must be justly considered and properly 
handled, and then a good system of organisation and costs 
will show a great improvement in a short space of time. 

I am, yours truly, 

Co-entry, January 2, 1908. J. 





‘THE FUNCTION OF THE ENGINEERING 
SOCIETY.” 
To THE Eprror oF ENGINEERING. 

Srr,—Your last issue for 1907 contained an excellent 
leader with the above title, which I venture to use for 
obtaining an expression of opinion on a matter of etiquette 
of membership. 

I am one of those who live too far from London to 
attend many of the meetings, and I am the only member 
in the town of my residence, so I have not much oppor- 
tunity for meeting my fellow-members, else I would put 
this question to them: What do you do with the ballot 
lists for new members, associate members, &c., which are 
regularly sent to you? The official reply, of course, would 
be: ‘‘If you have no objection to any of the candidates, 
return the paper unmarked to the secretary.” But I 
want to know whether many do that. And there is a 
reason why members should not assist in the election of 
men they do not know: it takes more than one-fifth of 
the total votes given to black-ball a candidate—a prac- 
tically impossible number to get if many members vote 
in ignorance. I remember one occasion on which I felt 
obliged to object toa candidate who I knew as unworthy, 
but, perhaps, I was the only voter who knew the facts, 
and, of course, any explanation is forbidden. Trusting 
the courtesy of your space may bring forth some reply, 


Iam, yours wee 
January 13, 1908. » A. 





‘““WHITE AND BEAN’S AREA SCALE.” 
To THE Epitor or ENGINEERING. 

Srr,—Referring to your illustration and description of 
this instrument in your issue of January 10, 1908, at 
page 60, you only give the method of roughly obtaining 
the area of steam-engine indicator diagrams. 

You say, ‘‘(the diagram) is placed under the celluloid 
so that its extremities rest either on two of the dotted 
lines or on two of the full lines . . . lines.” 

This method is less accurate than the preferable way 
of placing the diagram so that the extremities of its area 
lie equidistant between a full and a dotted line ; because 
you thus measure twice the number of ordinates. 

Further, it is not the area of an indicator diagram which 
an engineer desires to ascertain, but the mean ordinate 
of his diagram, or the average pressure of the steam in 
the piston of his engine cylinder. To find this value by 
the aid of the White-Bean area scale, you must jirst 
divide the area of the diagram by its length in inches, and 
then multiply the quotient by the scale of the spring with 
which the di m was en. 2 

I find that the handiest kind of paper strip to use for 
summing up the ordinates is that of the ordinary Morse 
telegraph tape. But a rule divided into ,, in. and ,}, in. 
is still handier. If an inch scale (subdivided into ,,ths) 
were printed alongside the jirst ordinate, and a sub- 
divided centimetre scale alongside the /ast ordinate, the 
users of this instrument could readily prick off with a 
compass divider the several lengths of the ordinates 
within the contour of the diagram, write them down, and 
finally sum them up. ; 

Finally, if needle-holes were made at the top, middle, 
and bottom of each of the parallel lines, the indicator- 
diagram r could be readily pricked by a needle, so 
that par ie lines might be drawn with a pen or pencil 
through these points, and the mean pressure checked in 
the usual way by the indicator spring scale. 

ours truly, 


= ANDREW Jamison, M. Inst. C.E. 
16, Rosslyn-terrace, Kelvinside, Glasgow, 
January 13, 1908. 





JAPANESE TRADE-MARK LAW. 
To THE Eprror or ENGINEERING. 

Srr,—I have pleasure in sending you a few extracts 
about the Japanese trade-mark law, which I feel certain 
will be of benefit to those concerned. 

1. Trade-marks which are identical with or similar to 





marks already registered by anyone, or were used b 


anyone, before the law came into ion ih July, 1899, 
should application be made with to merchandise 
of the same kind, cannot be registered. 
__2. If two or more persons a for the registration of 
identical or similar trade-marks for the same goods, the 
ae which has priority of date shall be registered ; 
if the applications are filed at the same time, none of 
them shall be registered. 

3. If trade-marks already registered are found to have 


aged, sae mted in contravention of the law, they shall be 
Inva: 


. Certain exceptiors are allowed. 

By the above explanation people may clearly under- 
stand that the Japanese Government have, in connection 
with the law of trade-marks, adopted the principle of 
affording protection according to priority of date. Up 
to the Fant there nave absolutely no complaints 
against the Japanese Government resi ing their pro- 
tection of trade-marks on the part of Mestich croschante, 
or any other foreign merchants, who comprehend the 


above-mentioned  poaaeee. It is tta however, 
that complaints should in some cases have been made by 
British merchants with to alleged infringements 


of their trade-marks by others in Japan, when in realit: 
they have failed to apply for the registration in omet 
ance with the provisions of the Japanese Trade-Mark 
Law. The cause of this may have been that, whereas the 
underlying principle adopted in Japan is priority of date 
of application, in Great Britain it is priority of use which 
seems to form the basis of protection. 
I remain, Sir, yours a truly, 
. D. Forp Smrrn, 
H.I, Japanese Majesty’s H. Consul, 
Japanese Consulate, Campfield Chambers, 
312, Deansgate, Manchester, January 6, 1908. 





THE AXIAL THRUST IN REACTION 
STEAM-TURBINES., 
To THE Eprror or ENGINEERING. 

Sir,—May I draw your attention to the following 
statement in the second column of your most interesting 
article on ‘‘ The Willans- Parsons Steam-Turbine,” in your 
issue of the 3rd inst.?:—‘* As the pressure continuous! 
diminishes from A to C—i.e., in the direction in whic’ 
the steam flows through the turbine—there is an end- 
thrust on the rotor tending to make it move to the right.” 
That this general statement, which is very often en- 
countered in publications on steam-turbines, must be 
erroneous is clear from the fact that the pressure diminishes 
from the first to the last stage in every system of pressure- 
compounded turbine, whereas an axial thrust on the rotor 
is only to be found in reaction turbines (Parsons), and not 
in impulse turbines (Zoelly, Rateau, Curtis, &c.). In 
engines of the latter type expansion of the steam takes 
place in the stationary buckets only, the pressure on both 
sides of every wheel being the same, there being no axial 
thrust. In reaction turbines, on the contrary, expansion 
in the moving buckets does take place (as well as in the 
stator buckets), which causes the pressure on the back 
side of every row of rotor-blades to be inferior to that on 
the fore side, from which results the axial thrust on the 
rotor. 

Yours truly, 

Hengels, Holland. F. Kerpyk. 

[The remark which our correspondent criticises is per- 
fectly correct. The Parsons turbine is a reaction turbine, 
and this being so the fall of pressure involves an end 
thrust on the rotor. The statement was never intended 
to apply to impulse turbines, which were not under dis- 
cussion, In these, as everyone knows, such end thrust as 
— arises from secondary causes, and is always small, 
— Eb. 








Conrracts.—The India Office has instructed the eleo- 
trical contractors for the Mulakand Hydro- Electric Power 
Scheme, India, to place the order for the hydraulic 
turbines, governors, &c., with Messrs. James Gordon 
and Co., hydraulic engineers, Knigbtrider-street, E.C., 
who are supplying three “Samson” balanced gate tur- 
bines for direct comping to alternate-current generators. 
—The Continuous Rail Joint Company, Limited, Queen 
Anne’s Chambers, 8.W., have received a further order 
for rail-joints for the extension of the Perth Tramways, 
Western Australia, from the contractors, Messrs. J. G. 
White and Co., Limited. 


PERSONAL,—We are informed that Mr. J. Sambidge, 
late of the British Westinghouse Company, and Mr. 
E. W. T. Ward, late of the Phenix Dynamo Manufac- 
turing Company, have opened business as mechanical 
and electrical engineers at 17, Victoria-street, West- 
minster, S.W.—The address of the Coe entilating and 
Ozone Company is now at 4274, Strand, W.C.—The Fair- 
field Shipbuilding and Engineering Company, Limited, 
inform us that their London office has been removed from 
34, Leadenhall.street, E.C., to 9, Victoria-street, West- 
minster, S.W.—Mesers. R. W. Hunt and Co., Chicago, 
state that they have decided to open a ch office 
and chemical laboratory in St. Louis, Mo., in connection 
with their inspection and consulting engineering business. 
—The Westminster Engineering Company report that 
they have dis of the wine, fittings, and installation 
branch of their business, carried on at 16, Davies-street, 
Berkeley-square, W. Mr. Walter Riggs, who man 
the branch for them for seven years, retains his position 
with the new proprie' who will continue the business 
under the name of Girdlestone and Co. ; but neither the 
Westminster Engineering Company nor Mr. J. O. Girdle- 
stone, the managing director of the company, have any 
interest in, or are in any way connected with, the businerg 
after the date of this notjce, 
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THE “ECLIPSE” PORTABLE ELECTRIC TRACK-GRINDER. 
CONSTRUCTED BY MESSRS. GEORGE ROBSON AND CO., ENGINEERS, SHEFFIELD. 





Fic. 


Ix tramway work a great deal of trouble arises from 
uneven wear at rail-joints, and it is necessary for the 
rails at these spots to be levelled up from time to time. 
A very general method of effecting this is to up-set or 
raise the end of the worn rail in the manner shown in 
Fig. 2, herewith. When this has been done, the rail- 
end is ground down to bring the surface level with 
the other rail of the joint. This grinding has hitherto 
been performed by machines of the flexible-shaft type ; 
but owing to the amount of vibration, the expense of 
the shaft, and lack of proper control of the emery 
wheel, this type of machine is not all that could be 
desired. 

In order more fully to meet the requirements of 
such work, Messrs. George Robson and Co., of the 
Eclipse Engineering Works, Shettield, have lately 
introduced the machine we illustrate above in Fig. 1. 
This machine, it will be seen, is self-contained, being 
driven direct through gearing by the electric motor 
mounted in the centre of the carriage. The emery 
wheel is carried in the crosshead of a long sliding 
frame, and is driven through bevel - gears by the 
shaft to be seen between the two bars forming the 


Fig. 2. 
{ 
) 


feaary —_ 


sliding frame above referred to. A long keyway 
is cut in the shaft to permit of driving from the 
motor with the shaft extended to any desired amount 
within a range of 3 ft. Within this limit the machine 
may be worked without shifting the carriage. The 
two outer shafts or frame-bars are carried between 
rollers, which act as guides, The whole arrangement, 
motor and sliding frame, is carried in a cradle, and 
pivoted so that the wheel may be raised or lowered 
while working. It will be seen also from the illus- 
tration that the machine is mounted on a turntable 
carriage, and it will swing completely round on its 
base, so that work may be done in almost any position, 
The question of balancing has been carefully con. 
sidered, in order to render it ible to work it 
with any one unskilled man. The machine is very 
steady, and free from vibration in working, and, though 
light, it is amply strong enough for its work. If 
desired, the emery wheel may be removed and a drill- 
head fixed in its place, and the machine used as a 
drill for track or other work. One of these machines 
has recently completed a three months’ trial, during 
which period no hitch of any kind occurred in the 
Working. It has been inspected at work by officials 
of the Sheffield Corporation Tramways, the Glasgow 
Corporation Tramways, and others, who have ex- 
Pressed approval of the results obtained by its use. 
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Tue Lasourn QuESTION IN SweDEN.—The Swedish 
Government has uested the Department for Com- 
merce to collect and forward, with as little delay as 
Possibie, exhaustive particulars of all collective labour 
sereems nts, and to report upon the regulations and 
orms of such agreements, besides other items of a social 
Political nature. Information has also been asked for 
48 to the length of working bours, the amount of wages, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 2, 1908. 

Tue steel industry has given the country quite an 
agreeable New Year's surprise, which was absolutely 
unexpected, in a surprising resumption of indus- 
trial activity in some twenty or thirty large steel 
establishments. Pittsburg, Cleveland, Eastern and 
Middle Pennsylvania, and some steel-making centres 
in the West, have all resumed full time in most of the 
departments. This resumption is not artificial, but is 
based upon orders which have been received, or is 
based on instructions from buyers to go ahead with 
work on orders placed some months ago and tem- 

rarily countermanded. This unexpected resumption 
in so many large plants has imparted a feeling of 
confidence which may result in a great many other 
buyers, who countermanded their orders for the 
time being, instructing the mills to go ahead. It is 
certainly to be hoped that this turn of affairs will 
occur. It is known that if the orders which were 
placed last summer could be filled, it would keep 
the bulk of the serene Senay employed. 
Speaking generally, there has been quite an improve- 
ment in the steel situation, and it is now believed in 
high quarters that there will be a restoration of 
activity, sufficient at least to enable a great many 
enterprises to be prosecuted in the spring which were 
temporarily side-tracked a few months ago. 

The improvement that is noted during the past week 
does not affect structural steel as much as some other 
branches. The improvement referred to set in about 
a week ago, so that the December report cannot 
represent its effects. The estimated decrease in the 
December tonnage of fabricated material amounts 
to about 10,000 tons, making the tonnage for December 
only 40,000 tons. The bulk of the orders for the past 
month has been for lots ranging from 500 to 1000 tons. 
There has been a marked improvement in- financial 
conditions, and — day furnishes evidences of 
greater confidence. il-makers are making active 
preparations to take care of large tonnages from 
the railroads during this month. The adjustment 
which has been made as to the quality of rails and the 
prices have proved satisfactory, and orders, therefore, 
are looked for. Quite a large amount of business in 
steel rails, that was placed in a tentative way two or 
three months ago, will now be made absolute, and the 
mills will begin work next week. Large sales of foundry 
iron were made in the Central West at low prices, and 
the furnace interests are booking orders for delivery 
during the next sixty days. At the same time there 
is a blowing out of furnaces for repairing purposes. In 
the Chicago territory five of the eight merchant furnaces 
have been blown out; in the East several furnaces 
have been banked. The report of the steel industry, 
therefore, at present is full of contradictions. In bar 
iron, merchant steel, sheet iron, and in pipes and 
tubes there is no sign of improvement. Summing up 
the entire situation, it is safe to say that the = Tee 
tions at present sane tpg more favourable than they 
have been for six months. 








New Mountain Rattway.—A company has been 
formed with a capital of 28,000/. for the purpose of con- 
structing and working a funicular railway up the Mont 





snd how they are paid, &c, 





Bre. The line is to start from Cassarate, Lugano, 





THE IRON-ORE-CARRYING STEAMER 
** POLCIRKELN.” 


On this and the opposite pages we illustrate an iron- 
ore-carrying steamer which has recently been built by 
the Lindholmens Verkstads Aktiebog, Gothenburg. A 
side elevation of the vessel is given in Fig. 1, a deck 
plan in Fig. 2, a sectional plan in Fig. 3, and a midship 
transverse section is given in Fig. 4, below. 

It will be seen that the vessel is of the modified 
trunk-turret type, noted for large cargo-carryin 
capacity, and the engines and boilers have been sieeed 
right astern. There are two pole-masts, and the 
captain’s bridge and chart-room are placed amidships. 
The length of the vessel between perpendiculars is 
290 ft. ; the breadth, 40 ft. ; and the depth, 22 ft. ; 
the carrying capacity being, on the Board of Trade’s 
summer freeboard, 3300 tons dead-weight, including 
335 tons of bunker coal. The vessel can take in 1765 
tons of water-ballast. The gross tonnage of the vessel 


Fig 4. 
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is 1920 tons, and the net tonnage 740 tons. When in 
ballast a speed of 10.5 knots can be attained with the 
engines indicating 890 indicated horse-power, while 
when loaded the speed is 9.5 knots. 

The steamer has, as we have previously mentioned, 
been built exclusively for carrying iron ore, and has 
a hold which is narrow and igh, whereby the 
cargo is kept well up, so tending to steady the vessel 
at sea. The bottom side-tanks have the same effect 
when in ballast. The cargo is discharged by cranes on 
shore, but as a reserve there are two steam winches, 
Inside the hold there is a hopper, which contains about 
200 tons of coal. 

It will be seen in Fig. 3 that the cabins are arranged 
along each side of the hold, the corridor, which leads to 
the cabins, running between them and the hold. 
There are two cylindrical boilers for the main 
engines, each 13 ft. 1 in. in diameter by 10 ft. 6 in. 
long, and one donkey boiler, and these are placed right 
aft, as shown in the drawings. The boilers supply 
steam to the main engines at a rr of 180,lb. per 
square inch. The engines are of the triple-expansion 
type, the cylinders being 214 in., 334 in., and 584 in. 
in diameter respectively, with a stroke of 36 in. 





Rattway Extensions IN Greece.—The Board of T'rade 
Journal reprodaces from the Levant Herald an announce- 
ment to the effect that the Peloponnesian railway system 








will be extended shortly to Sparta. 
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RANSOME’S ELECTRICALLY-DRIVEN 
SQUARING-UP MACHINE. 
WE illustrate in Figs. 1 to 3, on page 84, a machine 
built by Messrs. A. Ransome and Limited, 


Newark-on-Trent, for squaring-up logs of hard timber. | 4g3, 


This machine gives great satisfaction in tropical 
countries, where the preparation of timber forms the 
staple industry, owing to its being better adapted than 
any others of its class for dealing with the extremely 
hard and knotty woods peculiar to the tropics. 

The squaring-up machine illustrated is somewhat 
slower in its action than trying-up machines, but it 
works with the greatest accuracy on the most difficult 
wood, and is extremely easy to er Although 
for many years this type of machine has been built for 
a belt drive, it has only comparatively recently been 
fitted with a direct electric drive, which, in many 
sep forms a marked improvement. 

he main framing consists of two strong cast-iron 
side-frames, connected together by a strong cast-iron 
transome on the top, and also securely bolted to a 
gantry below. The carriage on which the cutter-disc 
revolves, and which supports the motor, is arranged 
to slide vertically on faces planed on the side frames, 
and is provided with an adjustable arrangement for 
taking up wear. The cutter carriage is made to rise 
and fall by means of two strong vertical square thread- 
screws, fitted with ball-thrust bearings which reduce 
friction toa minimum, The screws are actuated by 
means of machine-cut worm and worm-wheels, the 
worm-gear automatically locking the carriage in place 
in any desired position. The carriage is lowered by 
means of a hand-wheel in front of the machine ; it 
can also be raised or lowered by power. Fast and 
loose pulleys are provided for that purpose, driven 
from the feed-motor shaft. 

The cutters are fixed in a revolving malleable cast- 
iron disc very accurately balanced, so as to allow 
of its rotating at an extra high spsed with safety. 
This disc is fitted with hollow cylindrical gouges 
for taking a heavy cut, and plane irons for finishing. 
The disc is fitted with a strong forged-steel spindle 
of large diameter. The spindle runs in special ball- 
journal bearings, with a double ball-thrust bearing to 
take the weight. These bearings are fitted in dust- 
proof housings, thus requiring very little attention. The 
spindle is fitted with a short-circuited rotor-core for 
self-contained electrical drive, and a stator-frame with 
windings for a three-phase 440 to 500-volt 50-period 
current. The motors can, however, be made to suit 
any voltage or current. The stator-frame is specially 
designed for fitting to the vertical carriage ; it rises 
and falls with the carriage. The motor, which is of 
the totally-enclosed type, is capable of developing 
12 horse-power continuously. 

The travelling-table which carries the timber is of 
cast iron, planed all over the top and edges ; it slides 
on faces planed on the top of the gantry which sup- 
ports it. It is fitted at frequent intervals with strong 
square-thread screws, provided with powerful wrought- 
iron dogs for holding the wood being planed. The 
table carries a strong cast-iron rack bolted to its 
underside. The feed-gear and raising motion for the 
disc is operated by a 5 horse-power totally-enclosed 
motor, and is provided with special air-brake starting- 
switch to reduce the current when starting. The 
motor shaft is coupled to an intermediate shaft fitted 
with suitable pulleys for the raising and lowering 
motion of the cutter disc, and for driving the quick 
return of the table and the variable-speed feed motion. 

The feed is obtained by a suitable friction-disc 
which works a leather friction-roller having a pulley 
on its spindle; the latter operates a set of spur-gearing 
with machine-cut teeth, in mesh with the rack on 
the underside of the travelling table. By means of 
this friction-gear the rate of advance of the table 
ow be instantaneously varied from 3 ft. or 4 ft. to 
40 ft. per minute, or any intermediate speed, by 
simply traversing the friction-roller across the face 
of the friction-disc. The various motions of the 
machine are controlled by means of levers placed 
together in a convenient position for the operator. 

A machine of this type has been supplied to one of 
the principal railways in the Argentine Republic, to 
deal with timber of any size up to 36 in. wide, 24 in. 
thick, and 16 ft. long. It can be made to take timber 
of any length above 16 ft. 








Tue Froar Appition Tc Bessemer Basic CHARGES : 
Erratum.—In our article on this subject, on page 65 


ante, towards the end of the last paragraph but one, we 
inadvertently used the term “reduction” in connection 
with the percentage of silicon, instead of the term 
** oxidation.” 

_ Betoran Pic Iron.—The production of pig in Belgium 
in December, 1907, was 123,670 tons, as compared with 
135,950 tons in December, 1906. The aggregate produc- 
tion for the whole of 1907 was 1,427,640 tons, as compared 
with 1,431,460 tons in 1906. The total of 1,427,640 tons, 


— Paddling 
and steel pig, 1,101,490 tons. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was easier, and about 5000 tons of 
Cleveland warrants changed hands at 483s. 44d. and 
3d. cash, 483. one month, and 47s. 9d. March 2. 
Closing sellers quoted 483, 4d. cash, 48s. one month, and 
47s. 9d. three months. Sellers of hematite quoted 
64s. 6d. cash and one month, and copper was offered at 
62/. 83. 9d. sellers three months. In the afternoon the 
tone was firmer, and 3000 tons of Cleveland warrants 
were done at 483. 4d. and 48s. 44d. cash, 48s. one month, 
and 47s. 64d. three months. At the close the quota- 
tions were 483, 14d. cash, 433. 1d. one month, and 
47s. 7d. three months sellers. Hematite was unchanged 
at 64s. 6d. cash and one month sellers. On Friday mornin 
the market opened steady, and 6000 tons of Clevelan 
warrants were dealt in at 483. 34d. and 483, 3d. cash, 48s. 3d. 
seven days, and 47s. 6d. three months. Closing sellers 
quoted 48s. 4d. cash, 47s. 11d. one month, and 47s. 7d. three 
months. Hematite was unchanged, and buyers of copper 
uoted 62/. 123. 6d. three months. At the afternoon session 
leveland cash warrants were easier, and the turnover of 
3500 tons included dealing at 48s. twelve and fourteen days, 
47s. 10d., 47s. 11d., and 47s. 9d. two months, and 47s. 6d. 
three months. The closing quotations were 483. 3d. cash, 
47s. 114d. one month, and 47s. 64d. three months sellers. 
Hematite was again unchanged at 64s. 6d. sellers, cash, 
and one month. On Monday morning a steady tone pre- 
vailed, and Cleveland warrants were done at 47s. 114d. 
four days, 47s. 10d. eleven days, 483. eighteen days, and 
closing sellers quoted 483. 3d. cash, 483. one month, 
and 47s. 8d. three months. Hematite was quoted 
unchanged, and buyers of copper offered 62/. 12s. 6d. 
three months. At the afternoon session only one lot 
of Cleveland warrants changed hands at 47s. 8d. three 
months, and at the close sellers quoted 48s. 4d. cash. 
47s. 11d. one month, and 47s. 84d. three months. Hema- 
tite was unchanged. On Tuesday morning no transactions 
were recorded in Cleveland warrants, and at the close cash 
iron was quoted easier at 483. 24d. sellers, and forward 
dates were steady at 47s. 11d. one month, and 47s. 9d. three 
months sellers. Hematite was quoted 64s. cash and 633. 9d. 
one month sellers. Buyersof copper offered 63/. 5s. three 
months, but sellers wanted 10s. more. In the afternoon 
a small business of 2000 tons of Cleveland warrants was 
done at 48s. 4d. cash, 48s. 14d. and 48s. 34d. yoy ge 
days. Closing sellers quoted 48s. 5d. cash, 48s. 3d. one 
month, and 483. three months. Hematite was quoted 
64s. cash, 633. 9d. one month, and 63s. 6d. three months 
sellers, and copper was quoted 64/. 5s. sellers and 63/. 53. 
buyers three months. hen the market opened to-day 
(Wednesday) the tone was firm, but only one lot of Cleve- 
land warrants was done at 483. 6d. , and closing 
sellers’ quotations were 48s. 7d. cash, 48s. 44d. one month, 
and 48s. three months. Copper was a shade dearer 
at 64/, 12s. 6d. sellers three months. In the afternoon 
the market was fairly steady, and about 3000 tons of 
Cleveland warrants chan hands at 48s. . cash, 
48s. 3d. one month, and at 48s. O4d., 48s., and 483. 1d. 
three months. At the close the quotations were 48s. 54d. 
cash, 48s. 41. one month, and 48s. 1d. three months 
sellers. Copper was quoted easier at 64/. 7s. 6d. sellers 
three months. The following are the market quotations 
for makers (No. 1) iron:—Clyde, 65s.; Gartsherrie, 
65s. 6d. ; Summerlee and Calder, 67s. ; Langloan, 75s. ; 
and Coltness, 87s. (all shipped at G w); Glengar- 
nock (at Ardrossan), 68s. 6d. ; Shotts (at Leith), 663. 6d. ; 
and nm (at Grangemouth), 71s. 


Sulphate of Ammonia.—A moderate demand is being 
felt for sulphate of ammonia at present, and the market 
keeps fairly steady. The price to-day is from 12/. 1s. 3d. 
to 12/. 2s. 6d. per ton for prompt business, Glasgow or 
Leith. The amount shipped from Leith Harbour last 
week was 2438 tons. 


Scotch Steel Trade,— Although the Scotch steel works 
have mostly all made a start again, ——- have not 
yet been resumed in all departments. When full running 
will be necessary is very doubtful. An improvement, how- 
ever, falls to be recorded in inquiries for plates and ——. 
consequent on gee of a few fresh shipbuilding 
contracts. Structural sections are the subject of a large in- 

uiry this week, both for home requirementsand for export. 
tt is stated that a large quantity of this kind of material 
is wanted for new docks at Liverpool and Methil. A 
fair amount of steel continues to be exported, but pro- 
ducers are not receiving anything like satisfactory 
prices. A meeting of steel-makers was held here this 
week, when several important matters were under dis- 
cussion. One of tnese was the question of a reduction in 
wages, and although nothing definite was decided, it is 





| steel-makers have been endeavourin f 

} | reduced, but hematite makers are disinclined to lower 
repressnting last year’s output, was made up as follows: | the price any further at present. 
pig, 226,130 tons ; casting pig, 100,020 tons; | 
| margin of protit for them. 


believed that a combined move may be taken in the near 
| future. 


| Malleable-Iron Trade.—Dulness still prevails in the 


| malleable iron trade in the West of Scotland. Specifica- Eas 


| tions are very scarce, and full time is not general. Very 
little new work has been fixed up since the holidays, but 
| this week some makers report an improved inquiry for 
| material for export. M nts are a. prices, and 
/are thereby securing a good share of any home orders 


| that come into the market. Work generally is of a hand- 


to-mouth description. 
Scotch Pig Iron.—Some business has been done in 


| foundry iron lately, but hematite continues quiet. The 


price of the latter is firm at 65s. per ton, and the local 
to get this price 


r One of their argu- 
ments is that fuel is so dear there is only a very small 





Shipbuilding.—Several new shipbuilding contracts have 
lately been reported, and there are rumours of others, 
but no confirmation. Messrs. Russell and Co., Port 
Glasgow, have received an order from Messrs. Robert 
Shankland and Co., Greenock, for a first-class steamer of 
8400 tons dead-weight carrying capacity. This vessel 
is to have accomodation for a number of passengers, and 
is Le rene _ the best ae latest a ee for the 
rapi ing an ig of cargo, expansion 
engines of 2700 indicated horse-power, capable of — 
ing a speed of 104 knots on a smal] consumption of coal, 
will be supplied by Messrs. Rankin and Blackmore, 
Greenock.—The Clyde Shipbuilding and Engineering 
Company, Port G w, have contracted to build a 
steamer of 1000 tons for London owners. Triple-expan- 
sion engines are to be supplied by the builders. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield v. Germany.—Sheffield has during the past 
week been favoured with an important order from 
Germany for a 4000-ton hydraulic forging press. It is 
interesting to note that the firm who have secured the 
contract successfully competed against most of the best 
hydraulic engineering houses in Germany. The press, 
with accessories, will take six months to complete. 


Overtime and Unemployment.—An important discussion 
took place at Friday’s meeting of the Sheffield Federated 
Trades Council on the question of abnormal unemploy- 
ment and the excessive working of overtime in the heavy 
industries of the city. The chairman (Mr. Charles 
Hobson) asserted that if there were no overtime worked 
there would be no unemployed. At the present moment, 
he said, anyone could see from 50 to 100 men standing at 
the gates of the e steel-houses in the east end of the 
city seeking work. On the other hand, in certain branches 
of Sheffield’s industries some workmen had never known 
anything except work almost every day—that was over- 
time with a vengeance. Men worked 12, 14, and 16 hours 
a day at a stretch, and had continued it for five days 
a week, whilst other men employed by the same firm, 
ouneny good workmen, had been allowed to go with half 
a week’s wa The secretary (Councillor Holmshaw) 
remarked that the Lord Mayor (Alderman H. P. Marsh) 
had promised to call a meeting of the Sheffield Distress 
Committee, and, after further discussion, the matter 
dropped. 


_ Messrs. Cammeli’s and Swansea.—An important meet- 
ing was fixed to take place in Sheffield this week between 
the Earl of Jersey, the owner of the site of the works 
which Messrs. Cammell, Laird, and Co. proposed to 
erect near the King’s Dock, Swansea, and with repre- 
sentatives of the great Sheffield firm. His lordship is 
anxious to secure a definite announcement of the firm’s 
intentions respecting the projected works at the Burrows, 
and much interest has been taken in local iron and steel 
circles as to the outcome of the meeting. 


Iron and Steel.—Business in the East End is well dis- 
tributed, the forges and shops being steadily employed. 
Although there has been no news yet of the promised 
armour-plate orders, manufacturers engaged in this branch 
feel that they cannot much longer be withheld. The 
aie | rolling-stock material departments are well 
booked ahead, and new railway material, both for home 
and foreign requirements, is in as g request as for- 
merly. Prices in the iron and steel trade are being well 
maintained, and, so far as pig iron is concerned, the re- 
ductions recently made have brought in a fair amount of 
buyers on contract account. Steel prices are, perhaps, 
hardly so steady, owing to the insistence of sellers of 
Continental material, but so far there is no change in 
quotations. There is at present a firm market for old 
steel rails at from 82s. to 85s. per ton. A large stock 
which had accumulated at the Sheffield Great Central 
Station has been practically dis of, and it is under- 
stood that the tenders sent in by Sheffield rollers to the 
Midland Railway Company at Derby recently were fully 
a shilling below the average rate from other districts. 


South Yorkshire Coal.—The wintry weather experienced 
during the past few weeks has resulted in a steady drain 
on the dépdts for house coal, and at the moment of writing 
the tendency, particularly for this class of fuel, is dis- 
tinctly harder. This severe tax upon the dépdts, com- 
bined with the holiday stoppage, has resulted in a shortage 
in the supply, and both merchants and consumers are 
being compelled to give higher prices. In the districts 
north of Sheffield interest centres largely on contract 
matters. South Yorkshire coalowners met in Sheffield on 
Thursday in last week to discuss the position, but no 
definite decision was arrived at. The question of the 
Humber trawlers was considered, and it is unders 
that a willingness was expressed to avcept 11s. 3d. per 
ton, the same figure as agreed upon with the North- 
tern ilway. The trawling companies up to the 
present, however, have remained obdurate. 








Briper Over THE INpDus aT KusHALGARH.—The new 
bridge over the Indus at Kushalgarh has just been 
opened. ‘his bridge is on the Kohat branch of the 

orth- Western ae: and direct railway commuul- 
cation is thus established between Kohat and Rawal- 
ang by a broad-gauge line. The bridge was designed 

y Messrs. Rendel and Robertson, Westminster, and 
constructed by the Teeside Bridgs and Engineering Vom- 
pany, Limited, Middlesbrough. It is a combination 
cantilever and girder bridge, and was fully described 
and illustrated in ENGINEERING, vol. Ixxxiii., pages 229-232, 
and Plates X VII.-XX. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppLEesBRouGH, Wednesday. 
The Cleveland Iron Trade.—Though there is not a great 
deal of business passing just now, the market is steady. 
Producers of ali kinds of pig have of late shown determi- 
nation to keep, by curtailing output, the supply of iron 
just about level with current needs, but they appear to 
have hardly succeeded, for Cleveland pig is now bein 
sent into the warrant stores daily, and the quantity hel 
there is once more fast approaching 100,000 tons. In 
addition to this there is some reason to suspect that 
makers are now stocking a little hematite. e rather 
improved conditions in financial circles has not had much 
beneficial influence upon the Cleveland iron market. 
No. 3 g.m.b. Cleveland pig is firm at 483. 9d. f.o.b., 
and a good few sales have occurred at that figure. 
No. 1 is quoted 51s. 94.; No. 4 foundry, 483. 34.; and 
No. 4 forge, 47s. 9d. Some fairly substantial contracts 
have been made at 593. for Nos. 1, 2, and 3 East Coast 
hematite pig, and that is now the penapees market 
quotation. A sale has occurred at 57s. 6d., but the cir- 
cumstances were very exceptional, the producer offering 
at that price on the purchaser agreeing to accept delivery 
of some iron bought at 803., and which the maker had 
failed to deliver according to contract. Spanish ore is 
strong once more, both the mine-owners in Spain and 
dealers here taking a firmer stand. Rubio, of 50 per cent. 
quality, is quite 15s. 6d. ex-ship Tees, and some firms are 
now quoting from that figure to 15s, 9d. 


Manufactured Iron and Steel.—Very little new of 
moment can be reported concerning the various branches 
of the manufactured iron and steel industries. Recently 
lowered quotations have failed to induce. buying to an 
extent, and it is felt that still further reductions will 
have to be made in order to tempt buyers into the market. 
The renewal of certain plant at the Eston Steel Works 


of Messrs. Bolckow, Vaughan, and Co. has been com-| WS, 


leted. The following are the principal market quota- 
me :—Common ison aon 7/. 10s. ; best bars, 72. 17s. 6d. ; 
best best bars, 82. 5s. ; ing-iron, 5/. 15s. ; iron ship- 
plates, 67. 103. ; iron ship-angles, 7/. 103. ; iron girder- 
plates, 62. 15s. ; iron boiler-plates, 7/. 10s. ; iron ship- 
rivets, 8/.; steel ship-plates, 6/. 103. ; steel a 
61, 23. 6d.; steel strip, 7/.; steel hoops, 7/. 103.; an 
steel joists, 5/. 17s. 6d.—all less the yoo Ay per 
cent. discount; whilst cast-iron chairs are 3/. 15s.; cast- 
iron columns (plain), 62. 153.; heavy steel rails, 6/. 2s. 6d.; 
and steel railway-sleepers, 6/. 15s.—all net cash at works ; 
and iron or steel galvanised corrugated sheets, 24 gauge, 
in bundles, 13/. 23. 6d.—less 4 per cent. 


Cleveland Miners’ Wages.—At a meeting of Cleveland 
mine-owners held this week to discuss the wages question, 
representatives of the Cleveland ironstone miners at- 
tended and undertook to lay before the miners the mine- 
owners’ claim for a reduction of 3.95 per cent. in wages. 
The result of the men’s views will be made known at 8 
joint meeting of mine-owners and miners’ representatives 
to be held on the 24th inst. 


Fuel.—Fuel is steady and firm. Coking coal (smalls) 
ranges from lls. 6d. to 12s. 6d. Average blast-furnace 
coke is — 16s. delivered here, and foundry coke is 
19s. f.0.b. 








Sincie-PHase ELEcTRIFICATION ON THE MIDLAND 
Rat.way.—It is reported that sy has so far been 
made on the electrification of the Lancaster. Heysham- 
Morecambe section of the Midland Railway that 34 miles 
between Heysham and Torrisholme Junction are quite 
finished. It was intended to make the first trials of the 
new rolling stock over the completed section on the 12th 
inst. 





Loypon County Councit Stream - Wacons. — The 
London County Council have in service five Foden steam- 
wagons employed in a variety of ways. Three wagons are 
employed in distributing stores from the central stores of 
the tramway department in Old Kent-road to the various 
dépéts on the system. The fourth is engaged in carrying 
sand, collected at Rye-lane, to Poplar and the Kingsway 
subway. According to the Commercial Motor, about 
15 tons of sand per day for four days a week are distri- 
buted from Rye-lane, making a total of about 240 tons 
permonth. The delivery of stores comprises oilin 40-gallon 
barrels, grease, brake-blocks, motor repairs, &c.; while 
even complete cars have been loaded up on two w 
for transfer from the south to the north side of the river, 
vid the Tower Bridge. One on is kept as a stand-by. 
In a month the four vehicles do about 3200 miles and 
carry _ 690 tons, or an average of 170 tons per wagon 
per month. 


Tue InsTrruTION OF MecHANICAL ENGINEERS: GRA- 
DUATES’ ASSOCIATION.—A general meeting of this Asso- 
ciation was held at the Institution, Storey’s Gate, West- 
minster, S.W., on Monday, the 13th inst., at 8 p.m., 
when a paper entitled ‘The Manufacture of Construc- 
tional Steel-Work” was read by Mr. Arthur James 
Aitken, ae of London. The chair was taken by 
Mr. Graham Harris (Member of Council). A very inte- 
resting discussion followed the paper, in which the fol- 
lowing graduates took part:—Messrs. Laird, Symons, 
Duncan, Cheeseman, sang Petrie, Cunningham, 
Rodd, Bishop, and Engineer-Lieutenant Warwick. The 
chairman made several interesting remarks, and Mr. 
Me 73 (Messrs. R. Moreland and Sons) and Mr. Mar- 
shall (Assoc. Member) also spoke. Votes of thanks were 
proposed to the author of the paper, and to Mr. Graham 
Harris for presiding. The meeting concluded shortly 
after 9.30 p.m. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—The demand for steam-coal has been com- 
paratively moderate; previous prices have been about 
maintained, but some sellers have been prepared to make 
concessi The best large steam has been quoted 
at 18s. to 18s. 6d. per ton, while secondary qualities 
have ranged from 16s. 6d. to 17s. 64. per ton. House- 
coal has shown scarcely any change ; the best ordinary 

ualities have made 17s. 6d. to 18s. r ton; No. 3 

hondda large has brought 20s. to 3d. per ton. 
Foundry coke has made 21s. 6d. to 22s. 64. per ton, and 
furnace ditto 183. 6d. to 193. 6d. per ton. As regards 
iron ore, Rubio has made 14s. 6d. to 14s, 9d. per ton, 
and Almeria 14s. 3d. to 14s. 6d. per ton, upon a basis of 
50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


The South Wales Engineers.—The awards in a Lewis 
poe competition in connection with the South Wales 
nstitute of Kngineers have been made as follows :—First 
rize, 20/., Mr. D. Davies, Aberdare ; second prize, 10/., 
r. G. J. Fisher, Pontypool. The subject selected for 
yo ee was pumping and drainage and sinking 
shafts, 


The Swansea Valley.—The production of steel ingots 
last week was below the av ; the demand for tin 
bars remained quiet. In the tin-plate trade there has 
been a fair amount of continuous ee but 
quotations have been comparatively low. ‘he anthra- 
~ and bituminous collieries have been working fairly 
wi 


South Wales Coal.—The exports of coal last year from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—were :—Cardiff— 
foreign, 17,369,175 tons ; coastwise, 2,610,854 tons—total, 
19,980,029 tons. Newport—foreign, 3,821,392 tons; coast- 
i 781,268 tons—total 4,602,660 tons. Swansea— 
foreign, 2,393,413 tons; coastwise, 289,174 tons—total, 
3,182,587 tons. Port Talbot—foreign, 1,260,707 tons; 
coastwise, 377,602 tons—total, 1,638,309 tons. Neath— 
foreign, 139,990 tons; coastwise, 251/593 tons—total, 
391,583 tons. Llanelly—foreign, 201,855 tons ; coastwise, 
51,317 tons—total, .172 tons. The aggregate exports 
from the six ports last year were, eusevlind, 30,048,310 
tons. 


Burnham Sewage.— A scheme to drain the south end of 
Burnham is now a 4 completion. The scheme 
has been arranged os Mr. H. Chowins, surveyor to 
the Burnham Urban Council, in connection with new 
plant for the water works, on which the annual saving is 
expected to be so large that the new plant and the new 
drainage system will be erected and maintained without 
any additional cost to the ratepayers. 








Report ON THE Dorr AND Totiey JuNcTION Acci- 
DENT.—Within the past few oT the report of Major 
J. W. Pringle to the Board of Trade, on the accident 
that occurred on October 12 last at Dore and Totley 
Junction, has been issued. This junction is on the 
Midland Railway, rather more than four miles from 
Sheffield, on its line to Chestertield and Manchester. 
At this point, in fact, the lines diverge, one set going to 
the former, and one to the latter place. Between Shef- 
field and Dore and Totley there are four roads, on one 
side the up and down fast, and on the other the up and 
down slow. Just north of this station there are two 
double junctions between the fast and slow lines. The 
train to which the accident occurred was crossing from 
the up-fast to the up-slow, the derailment occuring at 
this junction. The sharpest curve at these points is one 
of 620 ft. radius for a length of 58 ft., easing out into 
curves of 1200 ft. and 2800 ft. radius. Super-elevation to 
the extent of gin. is provided at the heel of the facing 
points, increasing to 1 in. at the curve of 2800 ft. radius. 
At the trailing points the inner rail is higher than the 
outer owing to the super-elevation of the up-slow, due to 
the whole road being on a curve at this point. The 
train was drawn by two engines, the first a four.coupled 
bogie-engine, and the second a four-coupled engine with 
a single pair of leading wheels. It was ved con- 
clusively that the second engine (with a rigid wheel base 
of 16 ft. 6 in., but with side play allowed to the leading 
axle) was the first to leave the road, and was the primary 
cause of the accident. This engine was subsequently 


@gONS | found to have a worn flange, whic although not as sharp 
t 


as is often permitted, may yet have ca he accident, 
in view of the fact that it was the leading tyre of an 
engine with long-wheel base. The Inspector, however, 
does not appear to lay very much stress on this point 
alone, preferring to consider the accident to be due to 
several causes acting with cumulative effect. For, in 
addition to this fact, Major Pringle points out that the 
speed was probably considerably in excess of that per- 
mitted at this junction, where there isa 20 mile an hour 
limit. The super-elovation is sufficient only for very low 
speeds. It is also suggested that the fact that the six- 
wheeled engine was coupled at the front end to the six- 
wheeled tender of the leading engine was also a con- 
tributory cause, it being possible, if the coupling were 
tight, for the tender to swing the leading end of the 
engine over. This is possible but y probable, as 
pilot engines, on most lines at least, are not coupled tight 
up to the train engine. Speed and a fairly sharp leading 
flange on a long wheel-base 4 og were probably the 
main causes. In view of the fact that there are several little 
devices in use in sheds for trimming up flanges without even 
removing the wheels from the engines, leading wheels of 
rigid wheel-base engines should never be permitted to 
become seriously worn. 








MISCELLANEA, 


THE ee News recently stated that a magnetic 
crane had unloaded a steel open car containing 109,350 Ib. 
of cast iron in 2 hours 5 minutes, lifting on an average each 
time 785 lb. The cost of current was 25 cents, and only 
one man wus required—i.e., the crane-operator. 


The Italian Ministry of Marine and the Treasury for 
deposits and loans have, says the Bollettino delle Finanze, 
concluded an agreement, according to which the Treasury 
will lend the Navy 200 million lire (8,000,000/ ) for the 
construction of the four 19,000-ton battleships proposed. 
The sum will have to be redeemed in the course of twenty 
years, at the rate of 10 million lire (400,000/.) per year. 


Complaints having been made by French works with 
regard to the placing of orders for saliieeeteens abroad, the 
Minister of Public Works, according to La Métullurgie, has 
issued a statement, showing that the orders given out and 

y to be given out from January 1, 1906, to October 31, 
1907, amount to a total of 395,567,543 frames (15,665,000/. ). 
Of this total, orders to an amount of 321,075,543 francs 
(12,715,000/.) were distributed throughout France, the 
orders given abroad amounting only to 74,492,000 francs 
(2,950,000/ ). Of a total of 1067 locomotives, 752 were 
built in France, and 315 in foreign countries. Of 32,763 
goods wagons, 27,563 were built in France, and 5200 by 
oreign works. 


The Tagus river, on which Lisbon is situated, comes 
within a distance of about 100 kilometres of the capital 
of Spain, Madrid. An hydro-electric power-station, which 
is to send electricity to Madrid, is now being built at the 
Salco de Bolarque. A dam, 250 yards in length, is being 
built across the river to create a head of 100 ft., and 
the installation of six units of turbines and pomp, 
each of 3500 horse-power, with three exciter units o' 
300 horse-power, is contemplated. Four large and two 
small turbines have been ordered from Mesors. yee] 
Hansen, and Co., of Gotha ; the large twin-turbines wil 
run at 428 revolutions, the small turbines at 500 revolu- 
tions per minute. 

Ina recent discussion before the American Institute of 
Electrical Engineers the following figures were given, 
relating to plant at Los Angeles, belonging to the Pacific 
Light and Power Company :—The units are 5000-kilowatt 
50-cycle engine-driven alternators working at 20,000 volts, 
running at 100 revolutions per minute. ‘The diameter of 
the stator is 28.5 t., and of the rotor 25 ft. The weight of 
the rotor is 186,000 lb., and of the stator 162,000lb. The 
armature coils were tested at and withstood 40,000 volts 
for one minute. The commercial efficiency is stated to 
be 96 5 per cent., 96.2, 95.2, 93.5, and 88 per cent. at 1.25, 
1, 0.75, 0.5, and 0.25 load respectively. 


At the November meeting of the Rintgen Society, Mr. 
J. H. Gardiner stated that, having in 1904 tested the 
then new ultra-violet glass of Schott and Genossen, of 
Jena, as to transparency to ultra-violet radiations, he 
had now submitted the conducting glass of C. E. 8. 
Phillips to the same tests. He found that the latter 
glass absorbed in plates of 0.5 millimetre thickness all 
radiations shorter than \ = 3000, while plates of 1.5 mil- 
limetres absorbed all radiations shorter than 3400. The 
glass was thus much less transparent than the Jena glass. 
As regards transparency to Rintgen rays, however, it 
compared well with the Jena glasses which, it was also 
observed, had preserved their transparency since 1904, 
Mr. Gardiner could not say whether the Phillips glass 
could be blown into Réntgen bulbs. 





Tue Roya Sanitary Instirute.—The public meeti 
to inaugurate arrangements for the congress will be held 
at the City Hall, Cardiff, on February 6. The Lord 
Mayor will take the chair at 3.30 p.m. Phe Right Hon. 
the Earl of Plymouth, P.C., ob. D.L., J.P., Lord 
Lieutenant of Glamorganshire, has consented to act as 
President of the twenty-fourth annual congress and exhi- 
bition of the Royal Sanitary Institute, to be held at 
Cardiff from July 13 to 22, 1908, 


Tue Exrcosion or A THERMAL-SToRAGE Drum at East 
GRkrENWICH.—The Board of Trade inquiry into the cause 
of the explosion of a thermal-storage drum at the works 
of the South Metropolitan Electric Lighting and Power 
Company, Limited, East Greenwich—which explosion 
occurred on December 20, 1906—was resumed at the 
Greenwich Town Hall on the 15th inst., having been 
adjourned from the 19th of last month, The inquiry is 
progressing very slowly, and is still proceeding. Up to 
the present nearly the whole of the time has een occu- 
pied with the examination of witnesses representing the 
makers of the drum and the manufacturers of the plate 
from which the exploded drum end was constructed. A 
fuller account of the inquiry, and any remarks we may 
have to make with regard to it, we therefore reserve till 
the investigation is over. 





Acmanacks, &c.—We have received almanacks from 
the following firms :—From Messrs. Ashwell and Nesbit, 
Limited, London and Manchester, an almanack with 
Shakespearean quotations; from Messrs. Mavor and 
Coulson, Limited, 47, Broad-street, Mile End, Glasgow, 
a calendar, on which is an illustration of an under-type, 
three-phase, pick-quick coal-cutter on skids; Messrs. 
Lloyd Sabaudo, Turin, have sent us an almanack with a 

icture of one of their vessels at sea; Messra. Arnold, 
Goodwin, and Son, Limited, Sumner-street, Southwark 
Bridge, S8.E., have sent a large wall calendar, on which 
are pictures of their shops, the class of 5p remagien | work 
they undertake, &c.; Messrs. Ludw. Loewe and Oo., 
Limited, Farringdon-road, E C , send an almanack-diary, 
giving a week on a page, with room for notes of engage- 
ments, &c. 
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ELECTRICALLY-DRIVEN SQUARING-UP MACHINE. 


CONSTRUCTED BY MESSRS. A. RANSOME AND CO., LIMITED, NEWARK-ON-TRENT. 
(For Description, see Page 82.) 























___DIRECTION OF FEED 
DIRECT * 


FEEO UP TO 42 FT PER MIN. 
RETURN 60 FT PER MIN. 


93'O° TOTAL LENCTH 





16 ‘0 LENGTH OF TABLE 
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PLATE V. 





(For Description, see Page 69.) 


HIGH NEEDLE DAMS ON THE BIG SANDY RIVER, U.S.A. 














Fic. 1. Lock anp Dam No. 1; View From ABOVE, BEFORE Poot Reacues Norma Levet. 
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Fic. 2, Lock anp Dam No. 1; View From Betow, with Urrer Poot Runnine Over. 
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(To face Page 70 ) 
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- NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINRERS.—Friday, January 
17, at 8 p.m. The nomination of officers for election at the 
annual general meeting on February 21 will take place. Paper 
to be read and discussed :—‘‘Third Report to the Gas-Engine 
Research Committee,” by Professor eric W. Burstall, Mem- 
ber, of the University of Birmingham. 

THe STAFFORDSHIRE IRON AND Sree. InstitrvuTs.— Saturday, 
January 18, at 7 p.m., at the Institute, Dudley. Mr. Josiah Butler 
will read a paper on “The Manufacture of Concrete Bricks from 
Blast-Furnace or other Slag.” 

Tue Society or Arts.—Monday, January 20, at 8 p.m. Cantor 
Lecture.—‘‘The Theory and Practice of Mock Making,” by Mr. 
Henry Hardinge Ounynghame,0.B. (Lecture I.) Tuesday, January 
21, at 8p.m. Applied Art Section.—‘‘ Developments in the Art 
of Jewellery,” by Mrs. Hadaway. Mr. Henry Hardinge Cunynhame, 
C.B., will preside. Wednesdav, January 22, at 8 p.m.—‘ Siam 
and its People,” by Mr. Harry Hillman. 

Tue LystiroTion or Civi, Exeinsers.—Tuesday, January 21, at 
8 p.m. Papers to be read :—‘t Experimental Investigations of 
the Stresses in Masonry Dams subjected to Water Pressure,” by 
Sir John W. Ottley K.C.I. E.,and Mr. Arthur W. Brightmore, D.Sc., 
MM. Inst. C.E. ‘Stresses in Dams: An Experimental Investi- 
gation by Means of India-Rubber Models,” by Mr. John 8. Wilson 
and Mr. William Assoc. MM. Inst. C.E. “ Stresses in Masonry 
Dams,” by Ernest Prescot Hill, M. Inst. C.E. Students’ visit, 
Wednesday, January 22, to the buildings of the Franco-British 
Exhibition, Shepherd’s Bush, W.—Students’ meeting, Friday, 
January 24, at 8 p.m. Papers to be read :—*‘‘A Cost Theory of 
Reinforced-Concrete Beams,” by Mr. J. R. Wade, Stud. Inst. O.E.; 
and ‘‘ The Neutral Axis in Reinforced-Concrete Beams,” by Mr. E. L. 
Spiers, B.A., Stud. Inst. C.E. Mr. M. F. Wilson, M. Inst. C.E., 
in the chair. 

Tue INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
Wednesday, January 22, at the Institution of Mechanical Engi- 
neers, when the following ere will be read :—“‘ Front Driving, 
with Special Reference to Electric and Hydraulic Transmission,” 
by Dr. H. 8. Hele-Shaw, LL.D., F.R.S. ‘The Front Driving of 
Steam and Petrol Vehicles,” by Mr. R. W. Harvey Bailey, A.K.C. 
“ A Résumé of Front Drive Patents,” by Mr. J. 8. Critchley. The 
chair will be taken at 8 p.m., by Colonel R. E. Crompton, C.B. 
(President of the Institution). 

InsTITUTION OF ELECTRICAL ENGINERRS.—Thursday, January 23, 
at 8 p.m., at the Institution of Civil Engineers. ‘‘ Standard Per- 
formances of Electrical Machinery,” by Mr. Rudolph Gold- 
schmidt, Associate-Member. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS : LeEps Loca, Sxc- 
TION.—Thursday, January 23, at 7.15 p.m., at the University, 
Leeds. oe AR A by Dr. Pohl, on ‘ Notes on the De- 

1] t 0! rbo tors.” 
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Tue Roya InstiTruTION OF GREAT Britain.—Friday, January 
24, at 9 rr at Albemarle-street, Piccadilly, W. Colonel David 
Bruce, R.A.M.O., C.B., D.Sc., F.R.S., on ‘‘ The Extinction of 
Malta Fever.” Afternoon lectures next week at 3 p.m.:—Tues- 
day, January 21, on “The Internal Ear of Different Animals,” 
(Lecture II.), by Mr. Albert A. Gray, M.D., F.R.S.E.; Thursday, 
January 23, on (II.) ‘‘ Recent —_—e on Ancient Physiogra- 
phies,” by Professor W. W. Watts, M.A., M.Sc., F.R.8S.; Satur- 
day, January 25, on “‘The Electrification of ways” (Lecture 
II ), by Professor Gisbert Kapp, Dr.-Eng., M.Inst. C.E. 

Tus PuyrsicaL Socizery or Lonpon.—Friday, January 24, at 
5p.m., in the Physics Laboratory of the Royal College of Science, 
Imperial Institute-road, South Kensington. enda: 1. “‘ Re- 
calescence Curves,” by Mr. W. Rosenhain. 2. “ An Experimental 
Examination of Gibbs’ Theory of Surface Concentration regarded 
as the Basis of uy a and an Application to the Theory of 
Dyeing,” by Mr. W. C. M. Lewis. 
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RESERVOIRS IN THE NILE BASIN. 


Ir is common knowledge that the Assouan 
Dam, as it now stands, impounds but half the 
quantity of water which Sir William Willcocks 
originally intended it should. When the question 
of raising it, so as to supply some fraction of the 
additional water so greatly needed for Egypt, 
came to the front about three years ago, Sir 
Benjamin Baker, to whom the question was reterred, 
counselled some delay, as the question as to the 








adequacy of the usual methods of determining the 
stability of masonry dams had been challenged by 
Messrs. Pearson and Atcherley. Finally, the emi- 
nent engineer whose recent death has left a ga 
still unfilled in the ranks of the profession, pre 
plans by which the height of the dam was to be 
raised by 7 metres, and its width at the base increased 
by 5 metres. In this way the capacity of the reservoir 
behind it will be increased from its present value of 
one milliard of cubic metres to 2} milliards. Sir 
Wm. Willcocks, in preparing the original design, 
contemplated the eventual raising of the dam by 
6 metres instead of 7, and the width at the base 
was, on the then accepted theory of dam resistance, 
made sufficient to admit of this being done by merely 
adding material to the crest of the structure. The 
raising of the crest by 6 metres would have in- 
creased the storage capacity by one milliard of 
cubic metres. Evidently, however, in view of the 
criticisms above referred to, Sir Benjamin Baker 
did not consider it wise to raise the structure by 
the 6 metres contemplated by Sir Wm. Willcocks 
unless, at the same time, the width of the base was 
substantially augmented. This being considered 
necessary, it was obviously not much more costly 
to raise the height by 7 metres in place of 6, 
an additional 4 of a milliard of cubic metres 
being thus obtained at a very cheap rate. The 
problem of satisfactorily joining on the new 
masonry to the old received prolonged considera- 
tion by the late Sir Benjamin, and the method 
ultimately adopted was to tie the new work to the 
old by steel bars buried in concrete. Sir Benjamin 
Baker’s action in this matter is strenuously criti- 
cised by Sir William Willcocks in a lecture. recently 
delivered to the Khedivial Geographical Society. 
He maintains that there was no necessity of depart- 
ing from the original plan of raising the dam 
6 metres without widening the base ; but in view of 
the enormous interests involved in the safety of the 
structure, few, we think, will be disposed to quarrel 
with the cautious attitude assumed by Sir Benjamin 
Baker. ‘‘Ye canna cheat watter” was the com- 

laint of an old Scottish contractor, and in reservoir 

ms in particular it is certainly advisable to make 

assurance doubly sure. 

In the present instance Sir William Willcocks’ 
criticisms have obviously originated in part from a 
desire to find money for the construction of other 
retaining works on the River Nile, by which he 
claims that fully 3 milliards of cubic metres of 
water could be rendered available for irrigation at 
a cost of about 1} millions sterling. In a most 
valuable study of the Nile Valley below Khar- 
toum, he draws, in the lecture already referred 
to, attention to three possible sites for reservoirs, 
where a moderate expenditure would make pos- 
sible a very large increase in the low-water flow 
of the river. The one which would naturally 
come first in the programme is just below Khar- 
toum. This city, as is well known, is situated 
at the junction of the White and Blue Niles. 

The latter river rises in Abyssinia, and is a true 
mountain: stream, the discharge ranging from 
nothing at low water up to as much as 14,000 cubic 
metres per second during its September flood. 
This enormous volume of water banks up the dis- 
charge of the White Nile for a distance of 500 kilo- 
metres south of Khartoum. This water, of course, 
runs north so soon as the floods in the Blue Nile 
subside, but is not then really wanted. Sir William 
Willcocks proposes that this banked-up water should 
be impounded by the construction of embankments 
and a barrage, and it could then be returned to the, 
river at the period of low Nile. A reservoir thus 
formed would, he finds, impound between 24 and 
34 milliards of cubic metres of water, or sub- 
stantially more than the Assouan Dam, even after 
the latter reaches its ultimate designed height, The 
cost of the nec works he estimates at a little 
over 1} millions sterling, to which should be added 
another quarter million for irrigation works re- 
quired to meet the local needs of the Khartoum 
district. Egypt would thus be provided with stor- 
age equal to 4 milliards of cubic metres, and there 
would be another milliard left for the use of the 
Soudan. This supply of water would make it 
possible to increase the Egyptian cotton crop from 
63 million hundredweights to 10 million, equiva- 
lent to an increase of over 60,000,0001. in the 
agricultural wealth of the country. The-cultivation 
of cotton is, however, possible throughout the 
whole of the Nile Valley, and it is in this fact that 
Sir William sees a prospect, in no distant future, of 
rendering the Soudan self-supporting. Conditions 
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closely allied to those at Khartoum are found to 
exist in the Valley of the White Nile, also at the 
junction of that river with the Sobat, and here also 
an enormous volume could be impounded without 
any extraordinary expense. A third suitable site for 
a reservoir is at Nimulé, about 220 kilometres below 
the point at which the Nile ieaves the Albert 
Nyanza. The construction of this latter work, 
however, hardly enters at present within the range 
of ‘* practical politics.” 

Since the delivery of his lecture Sir William 
Willcocks has written a letter to the Egyptian 
Guzette stating that further study of the topo- 
graphical features of the White Nile shows the 
conditions to be even more favourable than he 
thought. Taking the flood-level datum at Khar- 
toum as 0, this is still the flood-level at Kuek, 
500 kilometres to the south, and it is not until the 
Sobat is reached, 840 kilometres from Khartoum, 
that this level rises to 3.5 metres on the same 
datum. The average slope for the whole distance 
is therefore no more than 1 in 230,000. It would, 
he considers, therefore be possible to impound no 
less than 7 milliard cubic metres by constructing 
three barrages between Khartoum and Lake No. 





LUBRICATION, 

It was in Mr. Beauchamp Tower’s classical ex- 
periments on the friction of Sesitines that attention 
was first directed to the now generally recognised 
fact that in well-lubricated bearings metallic con- 
tact does not occur between the journal and its 
brass. In his experiments a load was applied, 
through the intermediary of a brass, to the top 
of a journal, the lower side of which di 
into an oil-bath, and it was found that within 
certain somewhat wide limits the total frictional 
resistance was nearly independent of the load. 
This fact pointed at once to the existence of a 
film of oil between the journal and its brass, and 
this conclusion received confirmation on drilling a 
hole in the 2 of the bearing, and applying a 
gauge there. This gauge showed a pressure of over 
200 lb. per square inch, which was the maximum it 
was capable of registering, though the total load on 
the projected area of the journal amounted to only 
100 Ib. per square inch. Mr. Tower was puzzled 
by the circumstance that the frictional resistance, 
as measured, increased but slowly with the velocity, 
whereas, in general, the frictional resistance of 
fluids varies as the square of the velocity. The 
explanation of this anomaly was afforded a few 
months later by Professor Osborne Reynolds, 
who succeeded in showing a close correspondence 
between Tower’s experiments and the laws of the 
resistance of viscous fluids, as deduced by the 
mathematician. 

In general engineering practice the resistance 
which fluids oppose to motion does vary approxi- 
mately as the square of the velocity. Experi- 
ment shows, however, thet in capillary tubes the 
head lost varies only as the velocity, whilst in 
ordinary water-pipes it varies nearly as the square. 
Again, experiment has shown that the resistance 
to the spinning of a turbine-disc varies as the 
density of the steam in which it is immersed, whilst, 
on the other hand, according to Maxwell’s theory, 
this resistance should be the same whatever the 
pressure of the vapour in which it revolves. As 
a matter of fact, Maxwell showed that a disc set 
oscillating in air took almost the same time to come 
to rest whether the air was at atmospheric pressure 
or whether its density corresponded to a 29% in. 
vacuum. Here again there is an apparent discrepancy 
between experiments made under different condi- 
tions. The explanation of both the above anomalies 
is to be found in Professor Osborne Reynolds’ 
experiments on the flow of viscous fluids, which 
were described in a paper published by the Royal 
Society in 1883. These showed that in every fluid 
and every channel there is a certain critical velocity 
below which the stream-lines of the fluid are 
regular ; and when this is the case, the resistance 
to motion varies as the first power of the velocity ; 
and when the fluid is a gas, is independent of the 
pressure of the latter. For greater velocities than 


this the stream-lines break up into eddies, and the | be 


resistance varies more or less as the second power 
of the velocity. When eddying flow occurs, Pro- 
fessor Osborne Reynolds says that the fluid ceases 
to have lubricating properties. Hence it is essential 
that the surface speed of a journal must be below a 
certain critical velocity. This critical velocity 





becomes greater the smaller the ‘‘hydraulic radius” 
of the channel through which the fluid flows, and it 
also varies inversely as the ratio of the viscosity to 
the density of a fluid. As the distance separating 
a journal and a brass is always of the order of a few 
mils, the velocity corresponding to eddying flow does 
not appear to be attained in ordinary practice, even 
with the high-surface speeds now common with the 
journals of steam-turbines. 

Professor J. T. Nicolson, who, in a paper recently 
read before the Manchester Association of Engi- 
neers, has performed an extremely valuable service 
to engineers, in giving a popular exposition of the 
theories of Professor Reynolds, has in that paper 
pointed out a second critical velocity which is of 
great practical importance. Professor Stribeck found 
in his experiments that if a journal was started up 
from rest and run at gradually-increasing speeds, the 
coefficient of friction at the start was something 
like the 0.15, which is Morin’s constant for the co- 
efficient of friction between greasy metal surfaces. 
As the speed rose this coeflicient steadily diminished, 
reaching a minimum at a speed which was greater 
the greater the pressure per square inch on the 
projected area of the bearing. With a pressure of 
28 lb. per square inch, minimum friction was 
found at a rubbing speed of 10 ft. per minute, 
whilst when the load on the bearing amounted 
to 284 lb. per square inch, the speed at which 
the friction was a minimum appeared to be 
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about 180 ft. per‘minute. These points of mini- 
mum friction are those, Professor Nicolson points 
out, at which lubrication first becomes perfect. 
The oil supplied at the ‘‘ on” side of the brass is 
dragged round by the revolving journal, and the 
drag becomes more and more efficient the higher 
the surface speed. At low speeds the film of 
oil over the journal is not continuous, and metal-to 
metal contact occurs. It is frequently necessary to 
run bearings in this condition, since it is imprac- 
ticable to make the bearings so long that the critical 
speed shall be reduced below the actual running 
ag of the surfaces. This critical speed is less 
the less the pressure, as already stated, but is 
also less the greater the viscosity of the lubricant, 
a fact which affords an explanation of the value 
of greases as lubricants for journals running at low 
speeds under heavy loads. 

Bearings run below the critical speed correspond- 
ing to the lubricant and the pressure are always in 
some danger of seizing, though, as already stated, 
it is not always practicable to increase the surface 
beyond the limit at which the oil film becomes 
continuous. High-speed bearings must, however, 
be run beyond this point, or else supplied with a 
continuous supply of oil under a pressure in excess 
of the load per square inch on the projected area 
of the journal. In general, however, such a supply 
is required rather for a slow-s than a high- 
speed journal. The latter, if given the chance, 
will efficiently lubricate itself; and when an 
oil-pump is fitted, the pressure required need not 
much more than is necessary to raise the oil to 
the slot through which it is fed to the journal. 

There is some reason for believing that steam- 
turbine journals are commonly made longer than is 
really required. Professor Nicolson has established 
the following formula for the length of journal neces- 
sary to carry a given total load P, when the journal 


has a diameter of d inches and runs at N revolutions 
per minute. ‘ 


Length of journal in inches= —— é 
40 Nt at 


For a journal 11} in. in diameter, carrying aload 
of 13,000 lb. and running at 750 revolutions per 
minute, the length required by this formula 
works out to just about 3 in., and the correspond- 
ing weight per square inch of the projected area is 
375 lb. per square inch. In actual practice it is 
customary to proportion such bearings so that the 
load per square inch x the surface speed in feet 
per second = 2500. This rule for the case stated 
requires the load not to exceed 70 1b. per square 
inch, and to meet this a journal length of 16} in. 
is needed. The discrepancy may in part arise 
from undue caution on the part of designers, 
and in Lasche’s experiments a bearing 10} in. 
in diameter by 4% in. long was run successfully 
under a load of about 3} tons, the surface speed 
being 33 ft. a second. It has, however, to be 
noted that in éxperimental work it is practicable 
to run a bearing up to speed and then apply 
the load, whilst in actual practice the bearing 
must carry its load continuously; and though it 
may be quite capable of supplying itself with oil 
when up to speed, it has in actual practice still 
to carry its load when the speed is much below 
the critical value. This consideration would seem 
to afford a partial explanation of the fact that in 
actual practice the lengths of high-speed bearings 
are commonly so much in excess of what the new 
theory asserts should be adequate. 

The self - lubricating properties of high - speed 
journals are almost a unique phenomenon. Thrust- 
blocks, slides, and pivots stand on a very different 
footing, and so far from tending to draw oil in 
between the surfaces to be lubricated, their whole 
tendency is to extrude any existing oil film. Mr. 
Michell has, however, shown that it is possible to 
make a footstep bearing which, provided rotation 
is required in one direction only, will act in much 
the same way as a good plain cylindrical bearing. 
In the latter the journal never runs concentric to 
the brass. The space between the two is always 
greater at what Mr. Tower called the ‘‘on” side of 
the brass than on the “‘ off” side. 

Mr. Michell establishes a corresponding condi- 
tion of affairs for footstep bearings by the device 
illustrated in Fig. 1. Here a load resting on the 
surface P, is transmitted to the plate P by the 
block 8. The latter is cut away at its upper and 
lower surfaces as indicated, so that at each sliding 
surface the line of pressure intersects the area 
involved at point b or 6,, such that a,, b, = 2 b,, ¢, 
and a, b = 2b, c. Asaconsequence the pressure is 
unequally distributed over the surfaces a,, c, anda, c. 
At aand a, there is zero pressure between the block 
S and the opposing surfaces, whilst at c and c, the 
pressure is double the mean pressure. In this condi- 
tion of affairs there is no tendency to exclude the oil 
from between the surfaces lubricated if the motion 
takes place in the direction of the arrows. A footstep 
constructed on these lines is shown in Figs. 2 and 3. 
A number of segmental blocks A,, A,, &c., are 
assembled between guide-rings C and G, as indi- 
cated, and serve to transmit the pressure from the 
upper plate of the pivot to the lower. Each seg- 
ment is cut away in the manner illustrated in Fig. 3, 
and, as a consequence, when run in its proper 
direction, the pivot has self-lubricating properties. 

In some comparative experiments, made under 
similar conditions, by Mr. H. T. Newbigin, A.M. 
Inst. C.E., of Newcastle, with a ball-bearing, 4 
Michell bearing, and a flat bearing, the latter being 
supplied with oil through grooves in the usual way, 
the respective coefficients of friction turned out to 
be 0.0075 for the ball-bearing, 0.0078 for the 
Michell bearing, and 0.0418 for the plain bearing. 








ELECTRICITY IN PARIS. 

In an article under the same title in a former 
issue (ENGINEERING, vol. ]xxx., page 321) we gave 
data concerning the conditions which governed the 
distribution of current in Paris by the contracting 
companies—the Compagnie Continentale Edison, 
the Société d’Eclairage et de Force, the Compagnie 
Parisienne de Y Air Comprimé, and the Sectors of 
the Place Clichy, Champs Elysées, and Rive 
Gauche. The concessions granted to these com- 
panies by the Municipality were of very short 
duration, the intention of the latter being to under- 





take ultimately both the generating and the distri- 
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bution of current, and to make of the matter one 
of municipal trading. The Municipality had long 
ago drawn up a scheme, and lately the Council 
by a large majority decided to work the existing 
generating stations and to distribute current ‘‘in 
Régie” ; in other words, to entrust men respon- 
sible only towards the Municipality with the 
working of the current-generating stations. ; 

The Chamber of Deputies holds the same views 
as the majority in the Paris Council, but notwith- 
standing this fact, municipal trading had a set- 
back on a former occasion—that concerning gas 
distribution in the Metropolis, when the Senate 
decided against the taking over of this commodity 
by the Municipality. This precedent caused the 
Council to reflect ; its members were afraid of not 
being more successful in the case of current distri- 
bution than in that of gas distribution, and the 
scheme for municipal trading in current supply has 
been shelved for the present. 

A concession has been granted to a new company 
which takes in hand the working of stations and 
the distribution of current. Consumers will benefit 
by the arrangement in the form of lower charges for 
current ; the Municipality, as a matter of course, 
derives from the arrangement a direct profit, and 
has reserved the right to take over the whole 
scheme as soon as it sees the possibility of obtain- 
ing from Parliament the necessary powers. As a 
gtep towards this, it has been specified that the new 
company’s staff is to enjoy all the advantages to 
which all municipal employés are entitled. The 
new company is the Compagnie Parisienne de 
Distribution d’Electricité ; it deals with current for 
power and light. It has taken over the companies 
and sectors above referred to, and has been formed 
by a combination of interests of a group, into which 
have entered Messrs. Schneider and Mildé, with a 
number of financiers, together with the old com- 
panies and sectors. The capital of the new company 
is 50 million francs (2,000,000/.), in 200,000 shares, 
110,000 of which have been subscribed by the 
ancient companies and sectors, the balance having 
been taken up by the Schneider-Mildé group and by 
another company—the Société d’Electricité de 
Paris. The new arrangement came into force on 
January 1; but as at that date the concession to 
several sectors had still a period to run, while 
other sectors had been favoured by having their 
concessions extended to that same date, the latter 
sectors have indemnified the former. Thus the 
Secteur des Champs Elysées has received 3 million 
francs (120,0001.) from the others, and that of the 
Rive Gauche 1 million francs (40,0001. ). 

A curious feature of the arrangement arrived at 
is that the final method of working, that for which 
one would have thought the new company had 
been formed, is not yet applicable, and a transitory 
régime has been provided for, to remain in force 
from November, 1907, to December, 1913. During 
this period the various companies retain their 
autonomy, but the working is governed by a com- 
mittee formed of the union of the sectors, and by a 
Société d’Etudes. ‘These, together, have to carry 
out the improvements proposed in the distribution 
of current thoughout Paris. The laying of 100 
kilometres (62 miles) of fresh mains has been pre- 
scribed to take place before January, 1910; the 
same length of fresh mains is to be laid every three 
following years. Another curious fact is that the 
cost of laying the mains in question is to be borne 
by the new Compagnie Parisienne de Distribution 
d’Electricité ; the same company has also to pay 
4 per cent. interest to its shareholders during the 
whole of the transition period, while it does not 
share in the profits made by the former companies, 
who continue the actual working. 

Daring this transition period current is to be 
sold to the customers at the price of 7 centimes 
per hectowatt-hour (7d. per kilowatt-hour) for light- 
ing, and 3 centimes (3d. per kilowatt-hour) for 
power. The prices which ruled formerly were 
15 and 6.2 centimes per hectowatt-hour (15d. and 
6}d. per kilowatt-hour) respectively, and this con- 
siderable reduction is sure to largely increase 
consumption. The transformation is certainly not 
prejudicial to the former sectors ; the arrangement 
practically means for them an extension of their 
concession during the time the transition period 
lasts. Several of them—the Secteur de la Place 
Clichy, for example—have not to pay any further 
interest to their bondholders, nor to provide for 
depreciation in their network; while as regards 
the plant, large funds held in reserve for this afford 
evry safeguard for the future. Other sectors 











have not been able to gain such a favourable 
situation ; the high selling price they had to ask 
owing to the shortness of their concession kept 
customers away. 

The new company really commences working with 
the new concession on January 1, 1914; the new 
concession terminates irrevocably on June 30, 1940, 
thus giving a not too long period for the heavy 
redemptions attendant upon a company of this 
class. Besides the extra mains laid at the cost of 
the new company during the transition period, 
as aforesaid, the said company will have to lay 
200 kilometres (125 miles) of new mains previous to 
1920. It will have to make other installations ; 
thus at the commencement of 1914 it will have 
to put down two primary stations—one at the 
north of Paris, the other at the south-west, on the 
banks of the Seine, both connected to the railways 
by sidings. This work will have to be supervised 
by an Inspection Committee. 

During the transition period the existing sectors 
remain at liberty to use a primary current at 3000 
volts, so as to maintain in service the existing 
mains ; in the final organisation, the stations will 
have to generate two-phase current at 12,000 volts, 
with a frequency of 42 periods. The station at the 
south-west is to have a power of 25,000 kilowatts ; 
that at the north of Paris is to commence with this 
same power, but will be authorised to have it 
extended to 50,000 kilowatts. The stations are 
to be mainly steam-driven, but the utilisation of 
hydraulic power is to be considered attentively, 
and particularly the Blondel scheme, referred to in 
one of our preceding issues.* The two stations 
in question are to supply primary current to sub- 
stations, whence 100-volt continuous current is to 
be distributed through five or three-wire leads, or 
to other sub-stations, whence alternating current 
will be supplied to other customers. 

From the time at which the new company takes 
up working entirely, current will be sold at only 
5 centimes per hectowatt-hour (5d. per kilowatt- 
hour) for lighting, and 3 centimes ~ hectowatt- 
hour (3d. per kilowatt-hour) for other purposes. 
Whether these prices will prove remunerative for 
the company it is difficult to say, seeing that the 
greater part of the current will probably be steam- 
produced, and that the concession is not a very 
long one. Besides this, the town has reserved the 
right to purchase under the conditions set out below. 
The town is to receive, also during the whole of the 
transition period, an annual payment on the basis 
of 20 francs per kilometre (ll. 5s. 9d. per mile) of 
mains laid, plus 10 per cent. of the gross receipts on 
the sale of current. When the receipts exceed by 
one-tenth those for the first year—for 1908 there- 
fore—the town is to receive an extra 24 per cent. ; 
the same extra payment of 24 per cent. is to be 
made to the town per year for each tenth in excess 
of the receipts for the first year, the maximum thus 
payable to the town being 25 per cent. Further, 
when the dividend exceeds 6 per cent. of the com- 
pany’s capital, the town is to receive 5 per cent. of 
the excess ; and the town’s share becomes 10, 20, 
30, and 50 per cent. of the excess when the dividend 
exceeds 7, 8, 9, and 10 per cent. respectively. 

The Council is at liberty to take over the whole 
plant and system on June 30, 1924; if it does not 
purchase at that date, it will be able to do so the 
following years, but subject to a two years’ notice. 
In order to enter into possession of the distribu- 
tion, thus cancelling the concession, the town will 
only have to reimburse the portion of the first cost 
which still remains to be amortised at the time 
purchase by the town takes place. The company 
therefore will receive no compensation for what 
it failed to earn through the purchase, neither for 
the future profits upon which it counted, and legi- 
timately so, and which it had laid itself out to earn. 

These conditions appear to us to be extremely 
rigorous, and the firms who have accepted a con- 
cession under such terms must evidently have great 
faith in the future of electric distribution in Paris. 





THE LATE MR J. MACFARLANE 
GRAY. 

A FeeLise of personal loss will be experienced 
by a large number of our readers on hearing of the 
death on Tuesday last of Mr. John Macfarlane 
Gray. Almost every British marine engineer, many 
fellow searchers after truth in that domain of science 
—thermodynamics—which he made peculiarly his 





* See ENGINEERING, vol. lxxxiii., page 454. 





own, and not a few constructive engineers of high 
standing, have cause to be thankful for the stimula- 
tion which came from contact with his active brain. 

For many years Gray was officially the Chief 
Examiner for Marine Engineers at the Board of 
Trade ; in reality, he was the mentor of the youn 
marine engineer, prompting and guiding to renew 
effort the unsuccessful, encouraging the successful, 
and everready with counsel to all as to the conduct 
of life. But apart from his work at the Govern- 
ment Department, Macfarlane Gray carried out 
extensive research, particularly with reference to 
the specific heat of water, the properties of steam 
and their influence on the theory of the steam- 
engine, and the investigation of the action of steam 
in particular cases, by the aid of the temperature- 
entropy diagram. On these subjects he wrote 
several valuable memoirs, and upon his retirement 
from the Board of Trade, when he became free from 
departmental rule, he was able to fully discuss the 
results of his investigations, which were of great 
practical, as well as theoretical, utility. Indeed, he 
may be said to have created a field of investiga- 
tion for young engineers who have gladly recog- 
nised his work and worth, as well as the influence 
of his guidance. 

As with most men, the ci:cumstances of Gray's 
early life and of his training greatly influenced 
his future, and especially his mental attitude 
towards most problems, scientific and social. He 
had all of the Scottish idiosyncracies ; he had 
independence of character and of judgment, a 
preference for realities, and no selfishness. He 
was a self-trained man, inclined to isolation in his 
investigations ; keenly critical, almost impetuous, 
and yet honest to the core in admitting any miscon- 
ception or any inaccuracy in deduction. is inde- 
pendence was the product of his upbringing. The son 
of a draper in Kincardine, he was at an early age 
apprenticed to the same business as his father, but 
in the establishment of Gray and Macfarlane, the 
former his uncle. These friends of his father, indeed, 
gave him that name which has for years been so 
familiar to engineers, But his imaginative mind 
soon grew weary of reels and ribbons, and he sought 
relaxation in the study of Hebrew and Greek, with 
one of those enthusiastic dominies to whom suc- 
cessful Scots, the world over, owe so much. The 
ultimate result was that Macfarlane Gray left home, 
and, by fortuitous circumstances rather than guid- 
ance, became an apprentice with Slight, of Leith 
Walk, Edinburgh, and while here continued his 
studies. One of the notable occasions of his life 
was when Slight, interrogated by his pupil regard- 
ing a problem, placed in his hands Tait’s book of 
calculations, which so whetted the appetite of the 
student that he worked at it all night. It greatly 
stimulated his desire to master the mysteries 
of mathematics. His training in mechanics was 
of a varied character. 

Later he went to Paisley, working with Mr. Black- 
wood, subsequently of Blackwood and Gordon, 
Thence he proceeded to McNab’s marine engi- 
neering works at Greenock, and there he had 
practically his first opportunity of utilising the 
results of his study, with the consequence 
that his promotion was rapid. The firm were 
engaged in the construction of a beam engine 
of unusual size, and there was little to guide 
them as to the probable stresses on the beam, 
Macfarlane Gray surprised his superiorse by -his 
demonstration of the possibilities, and his view was 
accepted, instant promotion following. He was 
next at Blackwood and Gordon’s, now at Port 
Glasgow, and it was from there that he was re- 
commended for the post of chief draughtsman and 
manager at Messrs, George Forrester and Co.'s 
engineering works at Liverpool. 

Up to this time his drawing work and calculations 
had been done mostly in his lodgings, where he 
had rigged up a drawing-board supported on tackle 
affixed to the ceiling, which could 1 be lowered or 
raised at will ; and even when at Forrester’'s some 
of his original work was carried out at home. He 
was the first to make a drawing to scale for use in 
the pattern-shop, the procedure having formerly 
been to make the drawings on the pattern-shop floor, 
and to work from pattern to drawing. At Forrester’s 
he designed marine engines and machinery of various 
types, but perhaps the most important work done 
at Liverpool, and that which brought him first 
into prominence, was the invention of the steam 
steering-gear which was first applied to the Great 
Eastern. This wasin 1866. As Macfarlane Gray 
narrated in his later papers, read before the In- 
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stitution of Mechanical ineers in 1867,* and 
the Institution of Naval Architects in 1869,+ diffi- 
culties had arisen in several ships. In an armoured 
cruiser a hundred men were sometimes required 
to work the gear when the ship was running at full 
—_ A serious accident, too, had happened on 

e Great Eastern, and the subject of our memoir 
was asked to tackle the problem of applying steam 
to supersede manual work. His invention of the 
differential gear also enabled the steering-engine, 
when placed at a distance from the navigation 
bridge, to be controlled by the movement of the 
steering-wheel, so that the helm could be made to 
follow and assume the desired position. The first 








attain great practical successes; so that when he 
became ‘‘iron- bound with red tape”—to use 
Mr. Tim Healy’s Irishism—there must have been 
some ill-effect from the cramping influence. Gray 
continued at Liverpool for a time, and went thence 
to Cork — where, peculiarly enough, his only 
son, Mr. George M. Gray, now occupies the 
same position of Board of Trade surveyor. Ulti- 
mately he was drafted to London, to be consulted 
regarding scientific matters, at a time when the 
Board of Trade was not regarded with particular 
favour by those who, in a scientific capacity, came 
into contact with it—perhaps ‘collision ” would 
more fitly describe the situation. Macfarlane 


trial on the Great Eastern was made in March, | Gray continued to act in a consultative capacity, 


1867, and proved success- 
ful, leading eventually to 
the general adoption of 
the system.{ The Admi- 
ralty readily recognised 
its advantages. ~As Sir 
William White, in his 


What, however, made Macfarlane Gray’s sojourn 
at the Board of Trade so unfortunate was the official 
dictum which so seriously limited his influence in 
regard to science. The of Trade had a rule 
that the individual opinion of any of their engi- 
neering officers must not be made public, and 
although Macfarlane Gray had on one occasion 
applied for permission to discuss the theory of the 
steam-engine in connection with the invaluable 
report of the Research Committee on Marine Engine 
Trials of the Institution of Mechanical Engineers, 
such permission was refused.* In the public in- 
terest we could not on that occasion refrain from 





referring to this ‘‘ piece of officious tyranny ;” 
and we may again quote what we said, as it indi- 
cates the character of 
Macfarlane Gray’s work 
in the early ‘nineties :— 
**Mr. Macfarlane Gray is 
one of the ablest amongst 
the scientific engineers 
of the day, and it is to 
him that so many of his 





presidential address at 
the Institution of Mecha- 
nical Engineers pointed 
out,§ the Minotaur, with 
78 men, required 14 
minutes to put the helm 
over to 25 deg., and 7% 
minutes to turn the ship 
through 360 deg.; whereas 
with the steam-gear two 
men sufficed to put the 
helm over 35 deg. in 16 
seconds, and the ship 
turned in 54 minutes and 
in two-thirds of the space. 
In securing this result, 
Sir William remarked, 
Macfarlane Gray ‘‘ played 
a distinguished part.” 

In association with his 
immediate chief, Mr. 
Wylie, he took out several 
patents in connection with 
steam-engines, but it is 
not necessary here to 
specify them. As sugges- 
tive, however, of the long 
friendship which his fine 
character commanded, it 
_ be said that in the 
early sixties he came into 
contact with Mustapha 
Pasha, who was at that 
time superintending, on 
behalf of the Khedive, 
the construction of steam- 
ships in this country ; and 
since then the late Pasha’s 
son and two of his grand- 
sons have been educated 
under the direction of ne at 
Macfarlane Gray. The 5 
last (Tewfik Bey el Arab) LS 
has taken his degree at 7 


“~~ 








colleagues, engaged in 
more practical work, look 
for guidance towards the 
application of scientific 
principles to engine con- 
struction. He has devoted 
the faculties of au ex- 
ceptionally powerful mind 
for many years to the 
elucidation of that branch 
of physies to which the 
Theta- Phi diagram be- 
longs. The example of 
the success attained by 
the late Mr. Willans (a 
friend and follower of 
Mr. Gray) in engine con- 
struction by the aid of 
this diagram has converted 
many engineers from the 
opinion that it was a mere 
scientific puzzle, to the 
conviction that it was a 
means whereby firmer 
ground may be reached 
in the design of motive 
machinery. Perhaps it is 
not too much to say that 
a better understanding of 
the Theta-Phi diagram 
is likely to be one of 
the best results of the 
labours of the Marine- 
Engine Trials Committee. 
At any rate, a very 
earnest desire now exists 
on the part of engi- 
neers to understand this 
interesting and impor- 
tant subject; and the 
remarks of Mr. Gray 
were, we know, looked 
forward to by many mem- 
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Cambridge with so much 
distinction as to promise 
a brilliant future in the 
Government service of 
t. 
ye at Liverpool that 
Macfarlane Gray, in the 
late sixties, first became 
associated with the Board 
of Trade. Regret at this 
step may savour of 
** wisdom after the event.” 
It, however, justifies 
reflection as to whether the Government service 
is a stimulating field for the activity of the enthu- 
siastic engineer. Certainly in Macfarlane Gray’s 
case it had an unfortunate influence. The difficul- 
ties surmounted in early life had disciplined his 
mind to overcome problems which must ever 
beset the self-taught youth, and had created a 
mental condition which only required opportuni- 
ties and the stimulus of commercial reward to 





* Proceedings gas Institution of Mechanical Engi- 


neers, 1867, page 267. 
+ Transactions of the Institution of Naval Architects, 


vol. x., page 101. . 
t The as applied to the Great Eastern was 
described in ENGINEERING, vol. iii., page 579. 





1899, vol. ii., page 165. 


From a Photograph by Maull and Foz. 
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and became also the chief examiner of marine 
engineers. His early struggles fitted him ad- 
mirably for this ition. He was an ideal 
examiner; he could read character as well as a 
mathematical test- paper; he could differentiate 
between the slips due to excitement and the 
errors of ignorance. Sound practical knowledge 
won his favour, notwithstanding his strong 
leaning, in research work, in the direction of 
mathematics and theory. Where there was failure 
advice was given, which many engineers of the 
resent day still es as of vital importance. 
ndeed, it is told of Sir Courtenay Boyle that he 
humorously remonstrated with Macfarlane Gray for 
being a temperance moralist rather than a Govern- 
ment examiner. 


bers of the Institution, 
and it is monstrous that 
aman of such eminence 
in his profession should 
have been silenced by a 
piece of Jack - in - office 
tyranny. Unless the 
-matter is satisfactorily ex- 
‘ plained, it is hoped that 
it may be inquired into 
by means of a question in 
the House of Commons 
when Parliament meets. 
| Such a precedent, if allowed to stand, would prove 
|a public calamity.” 
ortunately, Macfarlane Gray had previously 
been able to disclose to a long-expectant public 
the results of his investigation on the Theta-Phi 
diagram. So great was the service rendered, 
so far-reaching its influence, and so appreciative 
the reception of this work, that it is scarcely 
necessary to do more than mention it. He had 
read a paper at the Instiwution of Naval Archi- 
tects, in 1885, on the “‘ Theoretical Duty of Heat 
in the Steam-Engine,”+ which was in supple- 


* See ENGINEERING, vol. lvii., page 193. f 
+ See Transactions of the Institution of Naval Archi- 
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ment of results obtained by working at steam on 
the lines of the ether-pressure theory, explained 
first publicly in a speech made some years earlier. 
The fundamental statement was that the ratio 
of the two specific heats in steam and gases is 
34 to 24, or 1.4 to 1. In 1889, in his paper 
on ‘*The Ether Pressure Theory 
dynamics Applied to Steam,”* he demonstrated 
that the properties of steam-pressure, volume, 
temperature and heat—were in accordance with 
this theory. At the Paris meeting of the Institution 
of Mechanical Engineers in the same year he read 
probably his most illuminative, although unavoid- 
ably abstruse, paper on the theory, ‘‘ The Rational- 
isation of Regnault’s Experiments on Steam.”+ In 
this he described and explained the use of the steam 
and water-lines of the temperature - entropy dia- 
gram. His next contribution, also confirmatory 
of his theory, was to the Royal Society in January, 
1900, when he analysed the experiments of Grindley 
on the cooling of saturated steam by free ex- 
pansion. His latest and most comprehensive 
review of the whole subject was contained in the 
paper contributed to the Institution of Civil En- 
gineers, in 1901, on ‘‘ Variable and Absolute 
Specific Heats of Water.”{ That he was awarded 
a Telford Medal for this last-mentioned paper, 
although not a member of the Institution, may be 
taken as a general recognition of his great ser- 
vices towards the popularising of the temperature- 
entropy diagram by the exemplification of its 
applicability to the solution of every-day problems. 
As Professor W. Ripper so aptly puts it in the 
preface to his latest book on ‘‘Steam,” “in this 
connection, as well as for many beautiful graphic 
methods of illustration now employed by engineers, 
students and teachers of the subject are greatly 
indebted to the work of Mr. J. Macfarlane Gray.” 
Amongst other applications of the graphical methods 
enunciated by him, mention may be made of that 
associated with engine-balancing—the subject of 
one of the latest of his many contributions to the 
Institution of Naval Architects. § 

The ‘subject of our memoir exercised influence 
in many other directions, He was a frequent con- 
tributor to ENGINEERING, and among the more 
notable controversies which he waged in our cor- 
respondence columns was that in connection with 
the efficiency. coefficient of the compound engine, 
as far back as 1871,|| when he was in Liverpool. 
Engineers for years based their calculations on 
Gray’s methods and principles. Another notable 
controversy was that which followed the loss of 
the destroyer Cobra; it had reference to the 
gyroscopic action of the steam turbine. And here 
it may bé interjected that he never gave his 
opinion, even privately, on the question of the 
steam efficiency of the turbine ; probably because 
he had not sufficient data. It certainly could not 
be for lack of independence. On the contrary, he 
was ever out-spoken. Indeed, he had almost a 
Carlylean intolerance for heterodoxy. He used to 
tell of an examinee who spoke of steam doing work 
twice, taking, as parallel, the cow chewing her 
cud ; his friends enjoyed their reflections of the 
discomfort of the unfortunate youth. Amongst 
many mechanical fallacies which he exposed, or 
assis' to expose, was that of the Marchant 
engine, dealt with in Encrnzertnc.{ But enough 
has probably been said to indicate the thoroughness 
of the man and the merit of his work. We are 
able to reproduce on another page of our — 
issue an article entitled ‘‘ The Pillar of Cloud,” 
contributed to the Nautical Magazine in 1873. 
This article, which will be read with great interest, 
will indicate clearly features of Gray’s character 
which were well known to his friends, and which 
had a strong influence on his life and actions. 

In 1865 Gray became a member of the Institution 
of Mechanical Engineers, and read his first paper 
in 1867, su uent contributions dealing, as 
already indicated, with the temperature-entropy 
diagram, while his speeches were on a great 
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_t See ings of the Institution of Mechanical 
Engineers, 1889, page 399 ; also ENGINEERING, vol. xlviii., 
pages 57, 91, and 121. 

_+ Minutes of Proceedings of the Institution of Civil 
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| An article summarising the points in dispute will 
be found in ENGINEERING, vol. xii., 5. 
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variety of subjects. He became a member of the 
Institution of Naval Architects in 1870, and con- 
tributed eleven papers to the ‘Transactions ;” he 
frequently took part in debate, and his contri- 
butions in this respect were almost as valuable 
as his papers. He was elected a Member of Council 
in 1880, and a Vice-President in 1904. 

Although he never joined the Institution of 
Civil Engineers, he was, as already indicated, a 
contributor to their ‘‘ Proceedings,” and an occa- 
sional speaker at the meetings. Indeed, he was 
at all times a very acceptable intervener in debate, 
not alone for the value of his contributions, but 
in some measure for his humour and for an incom- 
parable style, which was one of his characteristics. 

Perhaps his work for the Institute of Marine 
Engineers gave him the greatest delight, as there 
he met many of the men who had passed before 
his scrutiny at the Board of Trade. He was a 
vice-president from the inception of the Institute. 
His contributions to the ‘‘ Proceedings” were 
numerous and thoroughly practical, and a few years 
ago, when he was retiring from the Board of Trade, 
he was the recipient of an illuminated address, with 
other emblems of the admiration entertained for 
him by sea-going engineers. 

About two years ago he retired to Edinburgh 
to spend the remaining years of his life. Although 
he maintained remarkable vitality and unimpaired 
mental capability, he suffered much from an in- 
ternal malady of long standing. Towards the end 
of last year he underwent an operation, and last 
week he had a seizure which rendered him quite 
unconscious, his end coming on the afternoon of 
Tuesday of this week, at his residence, 11, Spottis- 
woode-road, Edinburgh, in the seventy-seventh 
year of his age. Regret at his death must neces- 
sarily be ternpered with satisfaction at a seventy- 
six years’ life well spent and full of useful activity. 
Indeed, we might quote in conclusion an ancient 
Brahminical hymn Macfarlane Gray always regarded 
as in short compass his life chart : 

¥ eveny look, and nought but wonders shall pass 
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pene read, and then all books shall edify thee ; 
Devoutly speak, and men devoutly listen to thee ; 
Devoutly act, and then the strength of God acts 
through thee.” 





NOTES. 

Larce New Mininc UNDERTAKING IN SWEDEN. 

THE activity which prevails within the Swedish 
industrial world is simply amazing ; amalgamations, 
expansions, and extensions on a e scale are the 
my of the day. The latest move in this connec- 
tion is the extension of the Lulea Iron Works and 
the purchase by this concern of the Svappavaara 
iron-ore deposits in Lapland. It has been decided 
to erect a double briquette plant at Lulea, and to 
build an additional number of. workmen’s dwellin 
as the number of hands will have to be materially 
increased. The capital will also be increased by the 
issue of 1440 new shares of a nominal value of 
500 kr. each, but recently 1250 kr. has been paid 
per share, in which case the increase of capital 
will amount to about 1,800,000 kr. The present 
capital of the Lulea Iron Works is 2,280, kr., 
and, according to its concession, the maximum 
capital may be 6,000,000 kr. The Svappavaara 
Iron-Ore Deposits Company, which has a capital 
of 4,000,000 “a has not so far paid any dividends, 
although the Svappavaara ore deposits are con- 
sidered some of the richest in Sweden. Where 
remunerative working has not yet been estab- 
lished, the reason is usually the difficult conditions 
of transport, but this difficulty will be overcome 
by the construction of a railway from Svappavaara 
to the Gellivara-Riksgriinsen Railway (by which 
the other large Lapland ore deposits ship their ore 
to either coast). A concession for the buildin 
of this railway was applied for some time ago, an 
it is understood that the concession will now be 
granted, in which case the railway in question 
will no doubt promptly be taken in hand. The 
extension of the Lulea Iron Works points towards 
at least part of the Svappavaara iron-ore being 
handled within the country. The Svappavaara 
mines have been taken over by the Lulea Iron 
Works at a price of 8,000,000 kr., or twice the 
nominal value of the share capital. 


Rescue APPLIANCES FOR MINEs. 


The lecture by Dr. Leonard Hill, published in this 
week’s ENGINEERING is probably the most compre- 
ect- 





hensive review yet made of the circumstances 


ing the possibilities of rescue work in mines in the 
event of fire and = It was delivered before 
the North Staffordshire Institute of Mining and 
Mechanical Engineers, and this week also a lecture 
on the same subject was delivered by Mr. T. Schon- 
theil at the South Wales Institute of Mining 
Engineerg. These lectures force into public notice 
the question whether the i should not 
make compulsory the provision of such rescue 
appliances as are described. Dr. Leonard Hill, 
Professor of Physiology at the London Universit 

Medical College, is especially entitled to spea 

with authority, not only because of his official posi- 
tion, but because of the close study he has made 
of mining conditions. It is quite obvious that his 
experiments established the efficiency of the self- 
breathing A gam provided by Messrs. Siebe, 
Gorman, and Co., and approved by the recent 
Royal Commission on Mines. It was a surprise to 
most people that this Commission did not make a 
stronger pe for such legislation as would ensure 
the use of rescue appliances, Parliament has long 
since established precedents of interference in rela- 
tions between employers and workmen, and often in 
instances where the danger is less, and where their 
prevention involves a greater expenditure, so that 
there can be no question of principle. We do not 
dogmatise as to whether the provision of such 
appliances should be compulsory upon every mine, 
or whether rescue-stations serving a group of 
mines should be installed in colliery districts. The 
former seems to be simpler in application, but 
apart from this question of detail there seems no 
reason for delay in providing such self-breathing 
appliances as will facilitate the work of rescuing 
miners when fire or explosion arises. The cost 
of each set of apparatus is put at 18/., and as the 
number an be in each mine, or in each district, 
would bear a relatively small proportion to the 
total number of men employed underground, the 
ratio of annual expenditure to the value of the 
coal produced would be very small. Indeed, re- 
garding the provision of these appliances as a pre- 
mium against disaster, the expenditure would be 
very slight. In Austria the provision of rescue 
appliances has been made compulsory ; in Germany, 
though no regulations have been made by the 
Government, the provision has been made volun- 
tarily by many of the larger colliery owners. 
The plea for legislative compulsion is also strength- 
ened by the view that it is unfair that the large 
mine - owners, recognising their responsih‘lity, 
should be handicapped in comparison with others 
who are less humane. The Fleuss-Siebe-Gorman 
apparatus is designed to give a constant supply of 2 
litres of oxygen per minute—the maximum quantity 
needed under all conditions of work ; and a notable 
feature of this apparatus is that it can fit any in- 
dividual. By the use of an ingenious flexible pipe 
& pressure-gauge is always available, while special 
care has been taken to simplify the arrangement 
of valves, and make them reliable. Some special 
tests witnessed by us showed that after the wearer 
had traversed something like 24 miles over un- 
even ground, including a steep gradient, there was 
sufficient oxygen left in the cylinders to enable 
him to continue at work for 30 minutes more. The 
mechanical difficulties of such a rescue apparatus 
have thus been completely overcome, and in view 
of the great danger to which miners are subjected, 
there seems every justification for an extension of 
the law to ensure the application of such appliances 
to all the mines in the country. 


Fuiieut py AEROPLANE. 


It is with pleasure that we are able to record 
that the most notable advance made for some time 
towards the solution of the problem of aerial flight 
has been achieved by an Euglishman. Since Mr. 
Santos Dumont made his first flight of 200 yards at 
Bagatelle in November, 1906 (but for some reason 
has failed to make further progress), several experi- 
menters have, been busy with various forms of 
machines, in the hope of being able to win the 
Deutsch-Archdeacon prize of 20001. offered for a 
flight of 1 kilometre. The flight was to be over an 
out-and-home course rounding a mark 500 metres 
distant from the starting-line, and starting from, and 
returning to, this line between two flag-posts. Not 
long after Mr. Santos Dumont’s success, it became 
known that Mr. H. Farman had also achieved a 
fair amount of success with his machine, and by 
dint of Enoten, and of the perfecting of his engine, 
his flights were gradually increased in length. 





In the month of November, 1907, Mr. Santos 
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Dumont’s and Mr. Farman’s efforts alternately 
claimed the attention of the officials of the Aero 
Club de France, but while Mr. Dumont’s attempts 
resulted in flights little better than he had 
achieved twelve months before, Mr. Farman 
travelled with apparent certainty distances ranging 
from 350 metres to 600 metres, the laéter figure 
being reported on both November 18 and 20. These 
flights were always on the straight, and for some 
time, on every attempt to turn the machine touched 
the ground. On December 31, it is reported, a 
flight of about 1 kilometre was made ; but, unfor- 
tunately, in the absence of the officials. On Mon- 
day, the 13th inst., however, a successful flight was 
made over the official course on the military drill- 
ground at Issy-les-Moulineaux at a height of from 
4 to 6 metres above the ground, the kilometre being 
covered in 1 minute 28 seconds, or at a speed of 40 
kilometres 909 metres per hour. Mr. Henry Far- 
man has thus won the Deutsch-Archdeacon prize, 
and has succeeded in travelling in the air, by means 
of an aeroplane, a distance further than has been re- 
corded for any other such machine, with the excep- 
tion of the invisible Wright aeroplane. In addition 
to the prize of 2000/., Mr. Farman is awarded a gold 
medal by the Aero Club de France ; while silver- 
ow medals will also be given to the firms of 

oisin Fréres and of Antoinette, the former being 
the builders of the aeroplane, and the latter the 
builders of the Antoinette motor. The latter firm 
also wins the gold medal offered by Mr. A. Triaca 
to the builders of the motor of the machine which 
should win the Grand Prix d’Aviation. The Farman 
machine consists of two sets of superposed planes. 
The Wright machine, so faras can be ascertained from 
details available, and the gliders used by Chanute 
and others, consist of two superposed planes pro- 
vided with horizontal guide planes. Mr. Farman’s 
main planes are, according to the Scientific Ameri- 
can, 33.45 ft. long and 6.56 ft. wide, and are placed 
one above the other, 4.92 ft. apart. Fifteen feet 
behind these is a second pair, 19.68 ft. long and 
6.56 ft. wide. These latter planes are not parallel, 
the distance between them being 5 ft. at the 
front and 4 ft. at the back. It need scarcely 
be said that the planes are arranged with their 
“length” at right angles to the direction of 
flight. Between the back planes are three vertical 
planes, of which the outer project for about 
2 ft. beyond the back edge of the horizontal 
planes, while the central vertical plane does 
not extend fully across the horizontal pair. In 
front of the whole machine is a pair of small hori- 
zontal superposed planes, used together as a rudder. 
The aggregate area of the supporting planes is, 
according to the figures given shore, 697.5 square 
feet ; but, according to some of the accounts that have 
appeared in the daily Press, the area is 52 square 
metres (about 560 square feet). The engine is an 
eight-cylinder 50-horse-power Antoinette petrol- 
motor, weighing 80 kilogrammes (176 lb.), while the 
total weight of the machine is 500 kilogrammes 
(1102 lb.). The machine is mounted on rubber- 
tyred bicycle-wheels, and starts along the ground. 
The reliability of the motor is, of course, a point 
of utmost importance in such machines, and it is 
satisfactory to think that these have been improved 
to such an extent as to render possible a success 
like this of Mr. Farman. 





Ececrricity In Swepen. — The number of Swedish 
towns which contract with the various electric power- 
stations, most of which are located at large waterfalls, 
is constantly increasing. The Hemsjii power-station 
has now contracted for the supply of electric current to 
three towns—viz., Kristianstad, Sélvesborg, and Karls- 
haum, the latter town is about 45 miles distant from the 
station at Upper Hemsji, and has just contracted for the 
supply of the town’s full requirements for electricity. 
Plans are under consideration for the utilisation of some 
of the Jiintland Falls, including the famous Tinn Fall, 
but no definite decision has so far been arrived at. 


MerTatitc PerMANENT Way.—The exports of chairs 
and metallic slee appear to »e, upon the whole, ex- 
panding, although the progress made during the last ten 
years has not been very marked. This is shown by the 
annexed figures, illustrating the experience of the last 
decade :— 

Tons, 

- 45,047 
. 56,008 
78.700 
‘ . 73,367 

~ eee ee 
Last year’s total was, accordingly, the best. The ship- 
ments to British India last year were 44,453 tons, as 
compared with 43,661 tons in 1906, and 40,512 tons in 1905. 


Tons, Year. 


. 73,048 





“THE PILLAR OF CLOUD.” 


In our article on page 87, dealing with the life 
of the late Mr. Macfarlane Gray, we referred to an 
article from his pen, entitled ‘* The Pillar of Cloud,” 
which was published in the Nautical Magazine of 
1873. This article attracted great attention when it 
~ ag ong We think that many of our readers will 
i 


ike to see it, and some of Gray’s old friends will be 


lad to read it again, so accordingly we reprint it 
low. 


The story of the emigration of the Israelites from 
ancient Egypt, the land of their bondage, to Canaan, 
their land of promise, ‘‘ Unto a good land and a large, 
unto a land flowing with milk and honey,” presents to 
us, in the details of its accomplishment, scenes of incident 
and a system of locomotion that contrasts strangely 
with what we are familiar in the emigration that is now 
being borne westward by our ocean steamers. Their 
journeyings in the wilderness extended over forty years, 

ut the half of forty days is now more than sufficient to 
carry the people dry-shod over an ocean whose width 
is ten times the expanse that separated Rameses from 
the Jordan. The old emigration was in the day of 
miracles and of wonders, and of the visible presence of 
the ae who had chosen the children of Israel to 
be, above all nations of the earth, His uliar people, 
while ours is, in the day of work and of self-reliance, on a 
world whose earth is cursed for our sake. But the wise 
are now beginning to interpret the ‘cursed be the earth 
for thy sake,” not as ‘‘ cursed be the earth that thereby 
thou mayst be cursed,” but as ‘‘ cursed be the earth ror 
THY SAKE,” for thy blessing. The sorrow of toil and the 
sweat of the brow are a greater heritage than the luxury 
of idleness and coronets of pearls. 

Although God no longer forces his personality on man- 
kind by miraculously addressing studious shepherds from 
the midst of burning bushes, by wrestling with sleeping 

triarchs, or by passing with faceaverted His worshipper 
hidden in the cleft ofa rock; nevertheless the day of miracles 
has not passed away, but only developed, its noon has not 
come yet, but with the sun high in the heavens, the objects 
in our landscape are so much better defined, and their 
connection and their completeness are so manifest, that 
we fail to recognise any resemblance between them and 
those isolated objects seen but dimly in the morning twi- 
light of the day ; things that, seeming in that twilight to 
have no foot on earth, appeared to ang from heaven. 
Where all is miracle nothing is wonderful, and he who 
should succeed in producing something that he can 
thoroughly understand, something he has wholly bereft 
of mystery, would now be esteemed the greatest 
magician the world ever saw. 

Looking back upon the twilight wonders, we find that 
the most remarkable fact in the journeyings of the 
Israelites was undoubtedly that ‘‘the Lord went before 
them by day in a pillar of cloud to lead them the way, and 
by night in a pillar of fire, to give them light to go by day 
and by night: He took not away the pillar of cloud by 
day nor the pillar of fire by night from before the people.” 
We can ily imagine the awe that fell upon them when 
they looked upon that which they believed to be the visible 
presence of the Deity, before which the Red Sea had be- 
come dry land for their feet, and what an interest they 
would feel in its movements and aspect. Upon one occa- 
sion ‘‘the cloudy pillar descended and s at the door 
of the Tabernacle, and talked with Moses, and all the 
people saw the cloudy pillar stand at the Tabernacle door : 
and all the people rose up and worshipped every man in 
his tent door : and the Lord spake unto Moses face to face, 
as a man speaketh unto his friend.” It is not our pur- 
pose to separate that which is spiritual from that which 
was material in this manifestation to those Hebrew pil- 
— ; it is repeated in the history of every man who, by 

vious wandering for some 40 years through a wilderness 
of sin comes at lasi to the waters of Jordan, His realisa- 
tion of the presence of 
light that was before him leading the way, but seen 
as yet a by the eye of faith, and enshrined in mystery, 
a pillar of cloud standing upon the earth and reaching 
up into the heavens, but in the night of his ignorance 
his idea of God is that he is a fire—a fire giving light, 
but inapproachable, ‘‘a consuming fire.” 

So much for the ever truthfulness of the story in 
man’s mental experience ; but if the material realisation 
of the pillar of cloud be desired, behold our ocean steamers 
carrying their nations of emigrants westward from their 
old scenes of toil to their new land of promise ; a pillar of 
cloud by day, that is too often alsoa pillar of fire by night, is 
continually ascending, that they may ‘‘ go by day and by 
night.” In that med of cloud Deity has, as a material 
presence that can be realised by those who search to find 
out God, and if he that hath ears to hear will but listen to 
the voice that comes from that pillar of cloud, he will recog- 
nise the voice to be ‘The voice of the Lord speaking face 
to face as a man unto his friend.” 

It is a voice speaking to him words of greater friendliness 
than were ever expressed to Moses. It tells us that before 
the mountains were settled, when as yet He had not made 
the earth, nor the fields, nor the highest part of the dust of 
the ground, and millions of years Tetons there was a man 
upon the earth, man had a friend, and that friend is 
He who speaks to us from the pillar of cloud. This 
friend, ‘‘the Great Spirit,” anticipating the coming of 
man, who was to be His heir upon the earth, and who 
should bear His likeness, determined he should not lack 
for anything to uphold that dignity, and purposing to 
give him power as well as dominion, even then prepared 
or bis future a vast store of material force—petrified action, 
possession should 
the earth, and make him mighty 


preserved blocks of eae whose 


give him dominion over al 


God has been in the day of his | rod 





beyond any creature that ever moved upon its surface, 
He carried out this design by planting immense forests 
of giant pines and tree ferns; He forced their growth by 
conditions of climate more favourable to vegetation than 
any that have ever since existed; then by the torrents 
of mighty rivers overflowing their ice-bound channels, He 
uproo those giants of the forest and carried their 
trunks on to be entangled in a marine jungle growth He 
bad prepared at the mouths of those rivers. These in 
time He submerged, to be silted over with the rock 
worn soil held in suspension by the water of the estuary; 
again they were elevated, and another forest flourished 
there with its luxuriant jungle growth, and anon that 
was also de and ‘covered with a deposit of 
mud; and this was again and again repeated, until 
by the action of immense pressure continued for an 
inconceivably lengthy period of time, the beautiful 
forests, the peat-moss, and the jungle were changed 
into hard black coal—the most precious diamonds of 
the earth, being unto man condensed power, sealed 
up dominion. Look at the mighty things that are being 
done for us around a million altars, from which there con- 
tinually ascends the pillar of cloud. Consider our loco- 
motion by sea and  ¢ land; can we take the credit of 
these to ourselves, and say, ‘‘ Behold what we have done ; 
it is all our own doing?” No;} our friend, that Great 
Spirit who speaks from the pillar of cloud, says to us, 
in reference to these miracles of locomotion, as he spoke 
to the Israelites of old, the lesson of the miraculous 
crossing of the Red Sea. He says, ‘‘I bore you on eagle’s 
wings, and brought you unto Myself. Now, therefore, 
if you will obey my voice, indeed, and keep my covenant, 
then ye shall be a peculiar treasure unto me above 
all people, for all the earth is mine.” Compare the 
crossing of the Red Sea, on foot, with the miracle of steam 
locomotion, surely far more emphaticaly can ‘‘ being 
borne on eagle’s wings” be applied to our experience and 
unto the civilised nations of the earth ; but especiallyunto 
those who have the power of eagle’s wings do these words 
apply with more intensity than they ever could have been 
felt by the Israelites ; that the object of His bearing us on 
— wings, that He might bring us unto Himself, 
to be a peculiar treasure unto Him above all people ; for 
all the earth is His, all the nations of the earth are His 
treasure, and they who ubey His voice are His peculiar 
treasure. 

Let us begin to ise the miracles of our time in 
their true magnitude; the one axe-head that floated for a 
few seconds on Jurdan, when the iron did swim, has stood 
as a wonder for 3000 years, and even yet with the majority 
of us is allowed to eclipse in miracle all the hundreds of 
thousands of tons of iron that are now swimming. While 
the ancients in every nation have delighted to throw up to 
the surface of their records the golden weft of miracle that, 
by crossing the warp of fact, makes up in every age the 
web of history; we, in the present day, do all that we can 
to hide this weft thread, which is in the web all the same, 
and to bring to the surface the pile of the straight 
material warp only. Is this not an error? for it hides 
from us much that is beautiful around us, and that was 
meant for the gratification of the highest functions 
of our spiritual nature, and it leads us also to judge 
the ancient races of men by the rule we apply to 
ourselves, and often to accept as matters of sober fact 
what they have introduced as poetical imagery. For 
example, much that we are told of the Israelites 
may plain, historical, but noble deed, sung into 
the poetry of a miracle. Moses appears before Pharoah 
with a petition written on a scroll of paapewe wound 
upon a staff or rod ; he lays this before the King demand- 
ae liberation of his countrymen. He has cast his 

before Pharoah and it has become a serpent. The 
King calls a council of his wise men, and they each pre- 
pare an answer, and then present their written state- 
ment scrolls wound on rods—but none of them can with- 
stand the force of Moses’ argument, and the result is thus 
described—‘* They cast down every man his rod and they 
became serpents, but Aaron’s rod swallowed up their 

is.” 


Let us now, with a little of that spirit exercised by the 
ancients, search in this pillar of cloud for those golden 
threads of miracle that are there as in every object in 
Nature, interwoven with the purely material substance. 

The object of the pillar of cloud and of fire was that 
the ple might ‘‘go by day and by night.” But they 
could not do socontinually, for they were often in want of 
rest. Our pillar of cloud is raised also that the people 
may go by day and by night, but without exertion on 
their part, and even while they rest, for their floating 
tabernacles are pitched on eagle’s wings, and while the 
mga A pilgrim’s heaving breast completes one breath 
he and his couch are borne 100 ft. through ocean billows, 
split by an iron wedge a thousand tons in weight. whose 
speed exceeds a thousand feet per minute. Whence 
comes this power? What is the secret of that altar 
service whose incense is the pillar of cloud, that which 
propels steamers on sea, trains on land; which pumps and 
grinds and spins and weaves, and by the spirit of fire and 
water everywhere makes man omnipotent? It is a power 

ing from combustion. 

Combustion is an intensely active chemical union of two 
substances evolving light and heat. The union is almost 
wholly that of oxygen with carbon, or with hydrogen. The 
materials of combustion cannot be only one of the sub- 
stances to the exclusion of the others, but both are en? 
the fuel of combustion. Coal-gas burns by uniting wit 
the oxygen of the atmosphere ; but let a gas-burner pro- 
ject intoa meter, and through it force atmospheric air, 
we then find that atmospheric air can burnt in the 
atmosphere of hydrogen just the same as the hydrogen was 
burnt in the atmospheric air. The coal-gas and the oxygen 
are therefore both equally the fuel of the flame. In cur 
furnaces the fuel is coal and atmospheric air ; the coal con- 














JAN. 17, 1908. ] 


ENGINEERING. 


g! 








tains ashes, and the air contains nitrogen, neither of 
which yields us heat ; but in the form we find them coal 
and air are the fuel. 

Coals are so dirty, and smoke so often a nuisance, and 
the coal strata are buried so deep in the earth; we may 
therefore ask, Could not something better have been done 
by an all-powerful Being whose object was the comfort 
and dignity of man? Can we not ourselves suggest an 
alternative that might have been more acceptable to 
us ? Gunpowder is one of man’s inventions for stored 
power. How does it compare with coal? And would it 
not have been better to have prepared gunpowder in 
some safe form, but retaining its immense force, instead 
of those s of coal. hat is the value of gunpowder 
as an available power for the service of man? One pound 
of gunpowder will give an initial velocity of about 
1600 ft. per second toa ball weighing 31b. To acquire 
this velocity by the action of gravitation a body would 
require to fall* from a height of 40,000 ft. 

he work in 1 1b. of gunpowder is therefore equal to 
the work of 7 3b. to the height of 40,000 ft., or 
1 lb. raised 120,000 ft. Supposing it were practicable to 
use the full explosive force of gunpowder in our engines, 
shooting the piston from end to end of the cylinder 100 
times a minute, without loss of power more than is lost 
when it is used for artillery, it would requiret 164 Ib. of 
gunpowder per hour to produce one indicated horse- 
power. But in modern marine engines 24 lb. of coal give 
one indicated horse-power for one hour. If gunpowder 
could be used, the steamer that now takes in 1000 tons of 
coal for the voyage would then require 6000 tons of gun- 
powder fuel. Ocean steam navigation would then be 
quite impracticable, and He who speaks to us from the 
pillar of cloud tells us of something far better for man 
than gunpowder fuel. } 

We have already remarked that the oxygen with the 
carbon, or the hydrogen, is equally an essential part of 
the fuel of combustion, and that the form in which 
we find our fuel is atmospheric air and coal. The 
difference between gunpowder, or other explosives, and 
ordinary solid fuels is that the latter contain only one of 
the two substances that are to be united in combustion, 
whereas the former contains in intimate mixture all the 
materials to be united in combustion. The former can 
only burn as oxygen is supplied to it; the latter contains 
all the oxygen it requires, and is therefore independent 
of the atmosphere, and will even explode under water. 
Is it the result of an accident that we have the carbon and 
the hydrogen in the blocks, and the oxygen in the form of 
air, or is there not a meaning in the arrangement, such an 
evident spirit of goodness towards us that whatever is 
noble in our thoughts rises up in grateful appreciation 
and loving worship of this spirit of good, or this God- 
spirit that is therein revealed to us, and who speaks to 
us from every pillar of cloud. 

Let us suppose the arrangement reversed—that com- 
pressed oxygen and nitrogen formed our coal-beds, and 
that we had an atmosphere of carburetted hyd n or of 
coal-dust. Viewed altogether apart from any consideration 
of whether this change of air would be ble to us, how 
would it fare with our steamships? The steamers now 
requiring 1000 tons of coal would then require 12,000 tons 
of solid fuel ; and even if pure solid oxygen could be ob- 
tained and used with safety, the weight required would 
be 3300 tons to do the same work as is now done by 1000 
tons of coal. 

But when we take the oxygen as we find it in the 
atmosphere in mechanical mixture with nitrogen, so 
diluted that its injuriously intense action is rendered in- 
nocuous, we find that the fuel of our steam-boilers is prac- 
tically 50 Ib, — per indicated horse-power per hour, 
50 lb. weight of smoke per hour per indicated horse- 


power. 

_ Look at the funnel of that ocean steamer. It is 8} ft. 
in diameter, and 1 ton a minute of burnt fuel, coal and 
air, pours from it with a velocity of 10 knots per hour, 
or 1000 ft. per minute. But a ton of fuel per minute— 
how could such a quantity be carried by the steamer ? 
It is not carried. Our friend whose voice speaks from 
the pillar of cloud separated the materials of combustion 
for us millions of years ago; He laid up for us only 
the essence of fuel for long voyages on the same principle 
as, but with greater success than, the essence # meat is 
prepared now. Five per cent. only of the gross weight 
of the fuel is thus preserved, end this alone has to be 
carried as fuel in the bunkers in the form of coal, the 
other 95 per cent. of the fuel is delivered free on board by 
our friend who speaks from the pillar of cloud, without 


« 1600 is 1600 _ 49 000. 
+ 33,000 x 60 _ 


120,000 


+ Gunpowder is used for pile-driving in the United 
States. An inverted cannon of ¢ weight plays up and 
down on the head of the pile. The cannon is raised and a 
cartridge thrown in on the pile-head. The cannon falls, 
and the heat of compression of the air ignites the powder ; 
the cannon is shot up free to fall again the instant its 
momentum is lost. At each lift a cartridge is thrown in, 
and the strokes are repeated with great rapidity. The 
mere work of lifting the cannon is expensive, as com- 
pared with steam power, but the rapidity of the opera- 
tion, and the reduced cost of plant, seem to counter- 
balance that consideration. The pile does not require to 
be Looped, as the cannon never strikes it; it is driven 
by sheer pressure coming on it gradually, the powder 
always igniting before the cannon strikes the pile. This 
duration of t pressure is more effective in pile-driving 
than is the impulse of a blow, and here gunpowder beats 
steam or coal; not by its inherent power, but by the 
Greater economy in its application, 


16}. 


freight at any part of the Atlantic. The vessel does not 
require to _ or lay to to take it on board, and the 
finest dress of any of the lady passengers will not be 
soiled by its dust, for it comes on board in the form 
of pure fresh air, it finds out the way down the hatches 
to the stokehole without any directions or assistance, 
although it has never been on the vessel before, and 
inabou t 10 seconds of time it is out again at the top of the 
funnel—it has done its work quietly and well. A divorce 
effected millions of years ago has in these few seconds been 
cancelled, and the ies have been re-united, and are 
now rushing out on their marriage trip at 10 knots an hour. 
Not very like a wedding, you will say, for the hue of the 
procession is very sombre. But their gay robes are packed 
up, that is all, for assuredly they have with them almost 
the bright oe admired by the ladies of the present 
day, they are all amongst the unconsumed hydro-carbon 
products in that smoke. The blue and the green and the 
red of plants and flowers are all there, and you cannot 
say for certain but that some day you may admire the 
hues of a beautiful flower whose brightest spot of colour 
may be now an atom of smut in the blackest of that 
curling smoke. 
_ As a brass-founder uses a magnet to find the atoms of 
iron in a heap of brass dust, so are the myriads of green 
leaves in every forest waving like magnet-searchers in the 
atmosphere, continually fishing for the molecules of car- 
bonic-acid gas. Using the word ‘“‘ pound” in an infinitely 
diminutive sense, we may describe the searching 
thus :—The wind that stirs the leaves is a stream of atoms 
of nitrogen and oxygen ; they come 600 sixteen-pounders 
of oxygen with twenty-three hundred fourteen pounders 
of nitrogen, and then one forty-four gana of carbonic 
acid gas, and that one is seized by the living leaf while 
all the rest pass by. 

The leaves of plants, and flowers, and trees are just the 
opposite of a furnace. They abstract carbonic acid 
gas from the atmosphere, and each leaf holds up 
its captive atoms to the sun, and from that seat 
of power the same friend who speaks from the a 
of cloud, using as an instrument a ray of light 95 millions 
of miles in length, picks out the oxygen from the carbon 
in each molecule of the gas, liberates the oxygen for the 
health of man and beast, and imprisons the carbon for 
the good of the plant. This is a feat which man has 
been unable to accomplish in any — instance; by all 
the contrivances of the laboratory or by the heat of the 
electric current, he has not succeeded in separating even 
one moleculeof carbonic-acid gas into its constituent atoms 
of carbon and oxygen. When we consider that not onl 
our happiness, but our very existence depends upon this 
separation being effected, and that our friend who speaks 
from the pillar of cloud alone can do it, and that He is 
continually at work operating with millions of millions 
of needles of light, each 95,000,000 miles in length, 

icking these carbonic-acid knots for us with one 
d, while He keeps turning the world round with the 
other, to bring in succession ev: leaf of every plant on 
the surface of the earth under the points of these magic 
sunbeam needles, do we not feel that we could fall down and 
worship Him? And that if we are to cast off our shoes 
wherever there is ag Teena we shall never have shoes 
on our feet again, for His presence sanctifies every spot. 

“* Canst thou by searching find out God? Canst thou 
find out the Almighty unto perfection?” The material 
universe is a dissected puzzle. inning with the pillar 
of cloud we have found therein the seams of , the 
forests of a million years ago to dovetail as a beautiful 
fit with the a of the present day, and every leaf 
of the forest to dovetail into the atmosphere, and that 
man dovetails into them all. We have nm searching 
for the Almighty, we hold up so much of the puzzle as we 
have put together, and looking at it say 

**Lo, these are s of His ways, but how little a 
portion is heard of Him; but the thunder of His power 


who can understand ?” 





Ten Years’ Rar Exports.—The past year was a 
disappointing one as rds our rail exports, the ship- 
ments in 1907 having m upon a smaller scale than 
those of 1908. The exports year by year for the decade 


ending with 1907 inclusive came out as follow :— 
Year, Tons. Year. Tone. 
1898. 476,047 1903 . 604,076 
1899 .. 471,774 1904 . 625,371 
1900 .. 373,956 1905 .. és 516,669 
1901 .. 466,607 1906 .. ° 460,328 
1902 . 583,543 1907 .. : 433,638 


An explanation ot the slackness of las Women exports is 
found in the stagnation prevailing in th Africa and 
diminished deliveries to India, Canada, and Argentina. 
The falling off in the Argentine demand was due to the 
less remunerative results obtained upon Argentine rail- 
ways in consequence of labour difficulties and a certain 
amount of di between British companies owning 
Argentine railways and the Argentine public. The 
restriction of South African business was attributable to 
the general exhaustion of the South African settlements in 

uence mainly of official difficulties thrown in the 
way of an extended production of South African gold. 
The scantiness of Canadian orders for rails was the result 
of efforts made by the Canadian Government to produce 
rails at home and the competition of American industrials. 
The outcome of last year’s transactions would have been 
much more unsatisfactory than it actually was but for an 
unexpected improvement in the Australian demand, 
which absorbed 100,072 tons last year, as compared with 
54,649 tons in 1906, and 34,731 tons in 1905. The higher 
prices current for rails had probably, however, ing 
to do with the diminution observable in last year’s ex- 
ports, the 433,638 tons sent abroad last year having a 
value: of 2,832,811/., while the 460,328 tons shipped in 





1906 were valucd at only 2,591,363/. 


INDUSTRIAL NOTES. 


Tue Amalgamated Engineers’ Journal for this month 
starts on the fourth year of its issue. _The editor 
proudly refers to the fact that, with one exception, 
the whole of the matter that appears in the Journal is 
from the pens of members, the exception being an ex- 
editor of the Daily Chronicle, whose contributions are 
literary and general. The contributor of the special 
articles on ‘‘The Internal-Combustion Engine” has been 
engaged for special work in Egypt, and it is hoped that 
some notes will appear from his pen on that land. A 
preliminary outline is given of the intended work of 
the Labour Party in the coming Session. The pro- 
gramme is a full one, but the editor states that “‘ the 
aes yg for labour legislation are not particularly 

right ;” nevertheless, he points out half-a-dozen ques- 
tions of pressing importance, and some others. It would 
be well for the Labour Party to bear in mind that many 
general questions affect the well-being of the masses, as 
well as those formulated by the Labour Party. The 
trend of trade in the cnperees group is towards a 
larger proportion of unemployed. The chart-line is 
higher than in 1905, and much higher than the mean 
for the last ten years. The proportion of haces gr 
members of the society, however, only inc: from 
3.7 to 3.9 per cent. in the last two months of 1907; 
but there were 4170 unemployed, and 5354 on the 
superannuation fund. The weekly cost of the latter 
was 2433/. No wonder that Mr. Barnes is keen on 
the question of old-age pensions. The usual technical 
articles appear, but with variations, as some are con- 
cluded. Others will, however, take their place in due 
course, 





The monthly report of the Ironfounders is not 
very encouraging, from the employment point of 
view, for the increase of members on donation or out- 
of-work benefit was 1220. The average number out 
of work for the year 1907 was at the rate of 1047, or 5.4 
per cent. per week ; in the previous year, 1906, it was 
3.6 per cent. The report expresses the hope that the 
large increase in December was not wholly due to the 
slump in trade, but that some was due to the Christ- 
mas holidays. The total number on the funds was 
4698 ; previous month, 338l—increase, 1317. There 
was a decrease of 12 on superannuation benefit. 
The increase on the sick list was 79; of unemployed 
in both grades, 1250. The total cost of benefits 
amounted to 1835/. 11s, 8d. per week—equal to 2s. Ojd. 
per member per week, The total cash in hand was 
reduced in the month by 1982/7. 17s. 5}d., from 
96,5937. 5s, 10d. to 94,610/. 8s. 47d. But it is ex- 
plained that officers’ salaries had been paid—nearly 
800/.—and that contributions were withheld in the 
holiday season. The membership increased in the year 
from 19,264 to 19,501. It was found that, owing to 
an error in calculation, it has been thought that 
the society was entitled to send three delegates to the 
General Council of the General Federation of Trades 
Unions, instead of two; only two are therefore to be 
elected. The system of voting at lodges on questions 
submitted by the Council by show of hands is doclared 
to be informal, as voting papers are sent for the pur- 
pose, and ought to be used, One bk anch has had to 
retake the vote, as pa ne decision was challenged 
by another branch. e report contains pro and 
suggestions for ‘‘an international agreement,” whereb 
all members of the various sections of the iron, steel, 
and metal-using groups of each country shall have 
unrestricted admission in the trade unions of every 
country to which they may migrate, with a transfer 
from the society in the country to which they belong. 
Then it is proposed that concerted action be taken 
in cases of dispute, in whatever country the dispute 
arises. This goes beyond what the International 
Miners’ Unions propose. It is the idea of the old 
International Working-Men’s Association of 1864. 





The report of the Amalgamated Society of Car- 
penters and Joiners pleads that as there is decreased 
activity in several important industries, the oppor- 
tunity should be taken to make euch alterations, 
improvements, and extensions of premises as may be 
desirable, so that the building trades, so long under 
the gloom of depression, may to some extent recover 
something like prosperity. This is a rightful plea, 
and the practice was at one time usual, These branches 
of trade have not eigen in the prosperity of the 
last few years; they have, in fact, been depressed. 
The present membership at date was 70,133 ; of these, 
5751 were on unemployed benefit, 1660 on sick benefit, 
and 2172 on superannuation allowance. The a ate 
is a large number—9083—the proportion to member- 
ship being unduly great. It appears that many large 
firms are still averse to trade-union rates ee rules, 
chiefly those engaged in the manufacture of joinery ; 
twenty-one firms are enumerated in this class. Other 
smaller firms are in the same position in various parts 
of the country. The now extended system of concilia- 
tion boards will doubtless bring a number of such 
firms into line with the chief building firms in the 





country. It is reported that the society is acting in 
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concert with the engineering, shipbuilding, and other 
trades with reference to the pi uction in 
wages. In Lancashire trade has so revived that notices 
have been given in several great centres for a revision 
of rates in May next, when the rules and regulations 
now in force will expire. Any change, however, will 
be effected by mutual negotiation, under conciliation 
rules, between the parties. A closer association with 
other wood-working trades is proposed, so that the 
members of the different unions shall not be placed in 
opposition to each other, to the detriment of those 
engaged in such trades. A proposal to extend the use 
of travelling-cards is opposed by the council as a 
dangerous experiment ; it would revive the old tramp 
system. The unemployed problem has affected this 
union largely, and members do not know exactly what 
todo. Tramping will not solve the problem. 


The Ironworkers’ Journal for this month contains 
reports of meetings of the North of England Board 
of Conciliation and Arbitration for the Manufactured 
Iron and Steel Trade, and of the Midland Wages 
Board. As regards the former, two matters of dis- 

ute at the Park Works of Messrs. John Abbot and 

., both being claims by the workmen. After full 
consideration of all the facts and circumstances, the 
standing committee decided ‘‘ that the workmen have 
not substantiated their claims.” This resolution was 
signed by the Employers’ secretary and Operatives’ 
secretary, and so the matter was settled. At the last 
meeting of the Midland Wages Board the result of the 
ascertained average selling price of material left the 
wages of the men unchanged, and they will be unaltered 
until February 1 of this year. The lower prices reported 
last week will then affect wages, but not until then. 
This is the result of the sliding-scale arrangement. 
The Journal is very impartial in its articles and 
reports ; in this number it reprints the reported 
speech of Sir C. Furness, M.P., on ‘‘ Wages and Labour 
Leaders,” in which the latter are not spared. There is 
also a report of a friendly gathering and presentation 
at Wednesbury, when the two chief officers of the 
association and officials of the Midland Wages Board 


spoke. 


The report of the Associated Iron-Moulders of 
Scotland regards the state of trade as not being so 
depressed as some persons and journals appear to repre- 
sent it. It states that in the previous report it was 
said to be fairly good, but at date this could not be said 
to be the case; the Council, however, could not look 


upon the temporary depression as a slump in trade, but 
only as a recurrence of slack time usual at the end of 


the year and the beginning of the New Year. Short 
days and the weather are responsible for numerous 
discharges at that period annually, but a recovery is 
ex when the days lengthen and the weather is 
brighter. There was a decline of 74 in membership, 
owing to arrears, but membership still stood at the hig 
figure of 8127 for that body. Financially the Association 
is prosperous. The net income for the period covered 
by the report was 4956/. 10s. 6d.; the total expendi- 
ture, 3711/. 1s. 5d., leaving a balance to the good of 
1245/. 9s. The total balance in hand was 91,172/. 2s. 3d. 
The increase of balance was partly due to interest on 
investments, the amount being 805/. 7s. 10d.; propert 
rents, 97/, 17s.; and interest on deposits, 1054/. 12s. 3d. 
The total of 19577. 17s. 1d. is thus accounted for, which 
is more than the balance carried to account. But all 
these sources of income ‘are continuous, and help to 
cover expenditure when it exceeds the net income from 
contributions, levies, fines, &c. The payments in- 
cluded 1532/. 12s. 8d. for unemployment ; -1255/. 3s. 8d. 
for superannuation ; and 243/. 6s. 8d. for funeral 
benefit. The salaries, &c., for the quarter amounted 
to 282. 6s., and 377/. 19s. 7d. other expenditure, in- 
clusive of 88/. 15s. to the Parliamentary fund, 
1031. 0s. 4d. to the General Federation of Trade 
Unions, and 21/. 15s. 6d. costs of a special delegate 
meeting. These items account for the fact that the 
usual income did not quite cover the expenditure. 


The threatened strike of boiler-makers and iron ship- 
builders and the lock-out by the employers has been 
averted, the men having agreed to accept the modified 
terms of the employers. It may be og te that the 
honours in this instance are dividéd. The employers 
acted in the interests of , and gave to the men’s 
representatives opportunities of securing the assent 
of the men to the proposed reductions in wages, and 
even went so far as to limit the reduction to piece- 
rates instead of to all rates—time and piece. The 
officials of the union tried their best to secure peace, 
and at the same time obtain for the men the best 
possible conditions. But, when it came to a question 
of strife, they put the case so strongly against a strike 
that the men gave in, and accepted the terms offered. 
Thus a great industrial war, involving great loss and 
suffering, was averted. Both may rejoice at the result. 
The general result of the ending of this dispute will be 
a closer and firmer friendliness of the employers ‘and 
the union’s representatives in dealing with labour 
questions that may arise. It will eventuate in mutual 





bargaining which will avert disastrous strikes, and 
i those sectional strikes of which employers 
so bitterly complain. 


The motor-bus strike of drivers and conductors has 
collapsed, and the men are returning to work on the 
company’s terms. On the merits of the questions at 
issue it is not our province in these Notes to enter, 
but the men urge that questions of safety are involved, 
and the state of London street traffic supports that 
view. A driver’s position, at the best, is not an envi- 
able one in London streets, and some consideration is 
due to him and to the public who use the vehicle. The 
unremunerative condition of local transport in London 
prevents, however, the payment of generous wages. I 
these are insisted upon many motor-buses must be 
withdrawn from the streets, 


The tin box-makers’ strike at a firm in Southwark 
was settled on Friday in last week, on terms said to 
be satisfactory to both parties. The larger propor- 
tion of hands resumed work on Monday last ; others 
are to start next Monday, and the remainder are to 
be employed at the earliest possible ageing The 
work is to be graded, with a minimum wage for each 

rade. The rates agreed upon are said to compare 
avourably with those paid by other firms in the .same 
trade. The union is to be recognised, and its officials 
dealt with in all cases in the future. The result is, 
on the whole, satisfactory. 


At date of writing the dispute in connection with a 
section of the cotton-spinning industry was not defi- 
nitely settled, but negotiations had taken place which 
made the prospects of a peaceful settlement consider- 
ably brighter. Though firm in their attitude with 
respect to the strike at two mills in the Oldham dis- 
trict, the employers showed no disposition to precipi- 
tate a conflict ; on the contrary, they gave time to the 
operatives’ leaders to reconsider their position with a 
view of averting the lock-out of some 160,000 to pos- 
sibly 200,000 persons of both sexes. The resumed 
negotiations towards the close of last week indicated 
that both parties had been seeking a way out of the 
difficulty, and ere these notes appear, it is ible 
that a modus vivendi will be found honeuitele 8o all 
concerned. 


The action at law commenced by the secretary of a 
leading branch of the Amalgamated Society of Rail- 
way Servants with respect to the legality of levies and 
payments to the Labour Party is of vast importance 
to trade unionists, and of vital interest to the Labour 
Party. If the Courts should decide that the payments 
are illegal, the source of supply for the salaries of 
thirty-one or thirty-two Labour erbens will be cut 
off, as trade unions supply almost the whole of the 
money available for salaries and expenses. This is not 
the time nor the place to discuss the rights or the 
wrongs of the matter at issue, as the case is sub judice ; 
but as an historical fact bearing upon the question it 
may be said that when the rules of the chief trade 
unions were framed, the idea of special labour repre- 
sentation at the cost of the unions had not for one 
moment been entertained. It is possible, therefore, 
that due provision had not been ———— made in 
the rules for such a contingency. The action will cost 
a good deal to the society defendant to the action, or 
the branch responsible for it. Where the costs are to 
come from if the latter is defeated is not at all clear. 


The outcome of the quarterly meetings in the Mid- 
lands was a reduction of 10s. per ton in best bars; 
this may stimulate business in cases where there was 
hesitancy in the hopes of a reduction in the price of 
material. It shows also the trend of trade in the iron 
and steel industries. There is still a large volume of 
work in hand, with prospects of more in the near 
future ; but the money market has been an obstacle for 
some time past, both at home and abroad. 


The approaching conference of the Labour Party at 
Hull will be of great interest, both socially and politi- 
cally. The question of the legality of levies will 
doubtless come up for discussion, also the relative 
relationship of the trade union group to the socialistic 

up in Parliament and out of it. The agenda is a 
ull one, and will take time to dispose of. 


The Trades Union Congress Parliamentary Com- 
mittee have been busil engaged in arranging for 
deputations to various Cabinet Minist the Secre- 
tary of State for War, the First Lord of the Admi- 
ralty, and the Home Secretary especially. The object 
ef these deputations is to secure legislative measures 
for the advantage of labour in the coming Session. 





The blast-furnacemen in the North of England have 
had to submit to a reduction in wages as the result of 
a recent meeting of the conciliation board, The iron 
trade has developed a strong tendency of late towards 
a lessening output, 





THE DIDELON REGULATOR FOR 
FILTER-BEDS. 


y ee has shown that as a means of 
purifyin inking water none is so tical and 
officient es the coat filter. It was Seat weal in this 
country about the year 1830, since which time it has 
been universally adopted. It is, however, essentia] 
that.certain conditions governing the construction and 
working of the sand-filter beds be carefully fulfilled ; 
and it is most important that the rate of filtration 
should be constant. This constant rate of flow can 
be maintained if the rate of discharge can be kept 
constant, and the purity of the filtered water depends 


Lone e 


f | essentially on the accuracy with which this regulation 


of the delivéry is carried out, for unless some reliable 
apparatus for effecting it is installed, the best results 
will not be attained. 

As a means of effecting this proper regulation the 
apparatus shown on page 93 has been designed, and is 
now, we understand, successfully employed at various 
places on the Continent. It is known as the Didelon 
automatic regulator, and is manufactured by Messrs. 
Ham, Baker, and Co., Limited, 13, Grosvenor-road, 
Westminster, 8.W. It is shown in vertical sectional 
elevation in Figs. 1 and 2, which are views at right 
angles to each other. As is well known, the surface 
of a sand-filter bed when in operation becomes coated 
with a layer of organic matter of a gelatinous nature, 
which increases gradually in thickness, and conse- 
quently offers more and more resistance to the passage 
of the water. As this gelatinous layer is the chief 
agent in the purification of the water, it must not 
be disturbed until it becomes so thick as to reduce the 
flow below economic limits. The regulation of the rate 
of filtration is, therefore, best attained by arranging 
the apparatus which controls it to draw its supply from 
a small reservoir, or supply-chamber, which receives 
the discharge of the under-drain from. the filter-bed. 
By gradually lowering the level of the water in the 
supply-chamber the difference between that level and 
the level of the water in the filter-bed increases at a 
rate proportional to the increase in the resistance in the 
gelatinous layer. Of necessity the level of the water in 
the supply-chamber varies, and it therefore follows that 
a perfect automatic regulator should, independently of 
the head of the supply, give a constant discharge. 

If reference be made to Figs. 1 and 2, it will be 
seen that the regulator is placed in a chamber, which 
we may call the syphon-chamber A, communicating 
with the supply-chamber B through an opening (C, 
which may be closed by a suitable automatic or hand 
closing device. The chamber B receives its water 
supply from the drain-pipes coming from below the 
filter. In the arrangement shown a balanced inlet- 
valve D is employed, which opens downwards. The 
syphon-chamber A is divided by a metal partition, 
which may be seen at E, into an inlet compartment, 
in which the float is, and an outlet compartment, from 
which the filtered water is withdrawn. 

The apparatus itself consists of a float F, which can 
rise and fall in the chamber A, and on this float is 
carried a syphon-pipe G, one end of which dips into 
the water in the supply-chamber, which water has 
come into the float-chamber through the valve D, and 
the other end is in the space on the right-hand side of 
the plate E, as shown in Fig. 1. When working, the 
filtered water passes from the filter-bed into the supply- 
chamber and the syphon-chamber as described ; it then 
enters the leg of the syphon, and discharges through 
the orifices in the sealing outlet H, Fig. 1. 

The syphon is charged at the start by closing the 
valve in the filtered water main, opening the air-cock, 
which may be seen at the top of the syphon, and 
immersing the float F by raising the balance-weight 
I, which action opens the valve D. The syphon is 
thus filled with water, after which the air-cock is 
closed and the valve on the filtered-water main 
opened, thereby causing the syphon to come into 
action. As the water falls in the supply-chamber B, 
owing to the increase of deposit on the top of the sand 
filter, and the consequent decrease of flow through the 
filter, the flow of water through the valve D into 
the syphon-chamber also decreases, and the float F 
falls. This action increases the opening of the valve 
D, and allows more water to pass through from the 
supply-chamber B, and further reduces the level of 
the water there. This increases the head of water 
between the top of the filter-bed and the level of the 
water in the supply-chamber. This increased head 
overcomes the resistance of the deposit on the top of 
the sand, and the flow through the filter is kept con- 
stant. It will be seen that this action is automatic, 
and governs the flow through the filter. ‘ 

If it should be desired to vary the rate of discharge, 
the syphon may be raised or lowered, with relation to 
the float F, by turning the hand-wheel J on the frame 
K, to which the float ‘1 attached, 8 — —, 
the disch is la in a proportionate degre. 
The denies tf phe. vrs given by turning the wheel J 
is shown on an indicator L, from which may be rea‘! 
the discharge at any time. The sealing device H 0 
the syphon is balanced by a weight attached to a wire 
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THE DIDELON REGULATOR FOR FILTER-BEDS. : 
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cord, as shown. In this apparatus the area of the 
syphon-chamber is only one-thousandth of the area of 
the filter-bed, and the height of the latter above the 
walls of the chamber is only 54 ft. 








BREATHING APPARATUS FOR USE IN 
MINES. 


Some Considerations of the Physiological Effects of Foul 
Air, and the Principles of Construction of Breathing 
Apparatus.* 

By Professor LzonarpD Hit, F,R.S., Professor of 
Physiology at the London University Medical College. 


Oxygen.—The air of mines may be vitiated and ren- 
d dangerous to man in a variety of ways. Processes 
of oxidation are constantly going on in the soil which 
result in the impoverishment of the oxygen of the air in 
wells and mines, and the formation of carbonic acid. 
Iron pyrites (Fe oa decomposed by moist air, FeSO, 
is formed, and sulphur is oxidised into SO,. The SO, 
combines with water to form H,SOs, and this in its turn 
oxidises to H,SO,4. The sulphuric acid thus formed, 
coming in contact with carbonate of lime in the soil, 
evolves carbonic acid. Air impoverished by such oxida- 
tive becomes insufficient to support combustion 
when the oxygen tension falls from the normal 21 to 17.3 
per cent. of an atmosphere. The presence of such im- 
Lae Spe air is shown by the extinction of a lamp or 
candle, 

Choke, or Black-Damp.—Pure choke, or ‘‘ black-damp,” 
as such deoxygenated air is called, contains 85 to 95 — 
cent. ni n, and 15 to 5 per cent. carbonic acid. e 
amount of black-damp formed in mines is enormous; 
2000 to 5000 cubic feet per minute is a common quantity, 
and the oxidative process which produces it is the chief 
source of heat in mines (Haldane). Choke-damp comes 
out from the soil into the mine or well, especially when 
the barometer is falling. : 

Fire- , or Methane. — Fire-damp, or methane, 
given off by the coal is frequently present with choke- 
damp. It gives the well-known pale cap-flame to the 
miners’ lamps when present to the extent of more than 
2 per cent., and is explosive in percentage above 6 per 
cent. It has no po us action on man, except in so 
far as it dilutes the oxygen of the air. 

Influence of Deox, Air on Man. — When the 
oxygen is reduced to 15 per cent.—that is, less than 
sufficient to support a flame—slight dizziness and short- 
ness of breath may occur on exertion. When the tension 
of oxygen falls to 10 per cent. the respirations of a man 
who is resting me deeper and more frequent, the 
pulse more frequent, and the colour of the face dusky; and 
when the tension reaches 7 per cent. the mind becomes 
confused, muscular power impaired, the face leaden in 


* Lecture delivered atthe North Staffordshire Institute 
of Mining and Mechanical Engineers, January 13, 1908. 
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colour, the heart palpitates, and the respiration becomes 


panting. At slightly lower tensions than this, con- 
sciousness is lost and life is in imminent danger. The 
discomfort felt by the person exposed to ually de- 
creasing tensions of oxygen is often slight, and gives 
little or no warning of danger. Henee the great risk of 
going into deoxygenated air without a breathing appa- 
ratus, and the necessity of ensuring that the oxygen 
supply to the breathing-bag of such an apparatus should 
not fail unknown to wearer. It is absolutely essen- 
tial that the gauge of the oxygen supply be placed in 
@ position visible to the wearer. 

Influence of Excess of Oxygen on Man.—Breathing an 
excess of oxygen up to one atmosphere of pure oxygen 
has no effect on the rate of the oxidative processes of the 
human body. Such an excess (50 to 70 per cent. O. in the 
Fleuss-Siebe Gorman breathing-bag) can be breathed in 
perfect safety for many hours. It is not, however, safe 
to breathe oxygen at tensions above one atmosphere for 
long periods, use are in high concentrations pro- 
duces (1) inflammation of the lungs, (2) poisoning of the 
nervous system, and convulsions. ure to three 
atmospheres of pure oxygen very rapidly causes con- 
vulsions in ani . 

Carbonic Acid and its Influence on Man.—Pure air 
contains 0.03 per cent. carbonic acid. The air in crowded 
halls may contain as much as 0.5 per cent. An excess of 
this gas causes no noticeable effects until the proportion 
rises to about 3 per cent. This amount cases alightly 
deeper and more frequent respirations, while the pulse 
becomes more full and frequent. Four per cent. uces 
unpleasant —— and greatly diminishes the power to 
do work. At 6 to 7 per cent. there is marked and dis- 
tressful panting, and at 10 per cent. violent panting, 
throbbing of the arteries, and flushing of the face. Ten- 
sions above 25 per cent. carbonic acid may cause death 
in animals, but only after exposure to it for several hours. 
The popular idea that a small inerease in carbonic acid 
tension is deleterious has no foundation in fact. Prob- 
ably no cases of poisoning from carbonic acid ever occur, 
for choke-damp which contains any large percentage kills 
by want of oxygen, not by excess of carbonic acid. Ass 
matter of comfort, it is needful to keep the carbonic acid 
ina breathing apparatus under 3 per cent., and it is best 
to aim at keeping it under 1.5 Pp cent., because some 
men may suffer from headache after prolonged exposure 
to as much as 3 per cent. On holding the breath as long 
as ible, as in diving under water, the air in the lu 
is found to contain about 10 to 12 per cent. O, and 7 to 10 
per cent. CO,. Normally there is about 5 per cent. CO, 
in the air within the lu It is clear then that a tem- 
porary rise of 3 per cent. in the ic acid tension in 
the lungs is quite anatural phenomenon. Carbonic acid 
is used by hygienists as the indicator of efficient ventila- 
tion of rooms, not because it is poisonous, but because it 
can be taken as an index of the contamination of the air 
by bacteria and the effluvia which arises from unclean 
linen and bodies of men. Itis these effluvia, and not the 
carbonic acid, which have a depressing effect on health. 
Whether analyses show 0.5 per cent. or 1.5 per cent. or 
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even 2 per cent. COs in the breathing-bag of a breathing 
ap tus is a matter of no importance. 
Monoxide.—When an explosion occurs in a 
coal-mine there is left along the k of the flame a 
mixture of gases, which appears to contain sufficient 
oxygen to support life, but which, unfortunately, also 
contains carbonic oxide; and the ce of the latter 
oS Ce eee eee of nearly all the deaths. All 
the great colliery explosions were due, not to fire-damp, 
but to coal-dust, although often enough a small explosion 
of fire-damp starts the dust explosion. That the explo- 
sion is due to dust is shown by the fact that its t is 
usually me the intake roads, where there is not even a 
trace of fire-damp, but where there is much dry and very 
fine dust. As there is more dust in the air than can 
be completely burnt by the oxygen, carbonic oxide is 
formed. In many parts, however, there is probably 
so much dust that ignition cannot occur at so that 
the after-damp contains plenty of oxygen.” (Haldane.) 
Thus the bodies of those found in the track of the 
explosion show that they have died gradually from 
carbon - monoxide poisoning, and not suddenly from 
asphyxia. Men, as is well known, may survive in the 
eer v3 of pure air (¢.g., Courrieres disaster). The 
thing apparatus is required to rescue these. Carbon 
monoxide chemically combines with the hemoglobin of 
the blood, and destroys life by robbing the y of 
oxygen, which is normally carried by the hemoglobin. 


The gas is not a poi except in so far as it is an oxygen- 
robber. This is proved by the fact that animals poisoned 
with the can be kept alive and vi on two atmo- 
spheres of pure oxy, for then enough oxygen is dis- 
solved in the blood p a to maintain life, inmensenes 


of the oxygen Caetyie function of the hemoglobin, If 
blood be shaken with air containing 0.07 cent. CO 
and 21 per cent. O,, the hemoglobin is found to be shared 
equally between the two Cem Thus carbon monoxide 
has an mage oy fd hemoglobin 300 times that of oxygen. 
When the blood is 20 per cent. saturated with carbon 
monoxide there occurs dizziness and shortness of breath 
on exertion. The symptoms are soaptreted by increasing 
saturation in a very insidious an manner, 
there being little sense of discomfort to warn the subject 
of the increasing failure of his mental and physical 
powers. ‘‘At 50 per cent. saturation it is scarcely possible 
to stand, and the ee exertion causes temporary loss 
of consciousness.” Exertion by using up the oxygen in 
the muscles hastens the failure of the heart’s action; 
there may result degenerative ch in, and lasting 
weakness of, the heart in those rescued from death. It is 
important to remember that exposure of the sufferer to 
cold fresh air aggravates the sym and may be fatal. 
The heart requires all the available oxygen, and to that 
end the body must be kept warm by external heat, so that 
no demand is made on the heat-producing (oxidative) 
mechanism of the body. The tube from an oxygen 
cylinder should be allowed to play into the sufferer’s 
mouth for at a quarter of Beg x and — 
respiration given if necessary. ngeatng re- 
established properly, all danger from the CO in the blood 
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Haldane). Prolonged 
the 
may 


is over at the end of an hour , 
nursing may be required to steer the patient throu 
~—_ fatty degenerations of the tissues whic 
result, 

Anything above 0.15 per cent. CO in the air breathed 
Sees 0.4 per cent. practically always will cause 

eath. 

Mice are affected in half of the time a man is, and 
should be carried by rescue-parties and used as an index 
of the state of the air. 

Ordinary coal-gas contains 5 to 12 per cent. of CO, and 
carburetted water-gas 30 to 40 per eent. It is a product 
of imperfect combustion, as in the smouldering fires of 
mine timbers, and is also present in the gas formed in the 
explosion of gunpowder and gun-cotton. Owing to the 
insidious poisonous nature of ‘‘ after-damp,” it is fool- 
hardy and suicidal for the bravest rescue-party to try and 
face it without breathing apparatus. It is es y to 
meet the peril of after-damp that such apparatus is 

uired in order that life may be saved or disastrous 
underground fires put out. 

Hydrogen Sulphide.—Hydrogen sulphide is a frightfully 
poisonous and the usual cause of death in stagnant 
sewers; 0.2 per cent. kills animals in a minute or two, 
0.07 per cent. in about an hour. It renders men suddenly 
unconscious, and in several cases rescuers have been 
struck down one after another owing to lack of breathing 


apparatus. * ~ . . ‘ 
Nitric Peroxide.—Nitric peroxide is evolved in the 
accidental burning of dynamite or other gun-cotton ex- 
plosives. This may occur when a charge detonates im- 
perfectly, and burnsin part. It is dangerous in that an 
apparently slight exposure to this irritant gas may be 
followed later by a fatal inflammation of the lungs. 
Breathing apparatus is required to meet such a danger. 
The Royal Commission on Mines and the Need of Breath- 
ing Apparatus.—The Royal Commission on Mines says: 
—‘‘ Apart from actual reecue work, breathing appliances 
may be of great service in making it possible to deal 
with unde nd fires more safely and effectively than 
would be the case without them. In the event of a gob- 
fire, for instance, the seat of the fire may, on account of 
smoke, be inaccessible without great risk, and in such a 
case breathing appliances could obvicusly be used with 
much advantage in’ oe and directly attacking the 
seat of the fire, in building stopings close up to it, and 
in preventing the poisonous fumes from menacing the 
safety of men beyond. The pecuniary advantages result- 
ing from the use of apparatus for penetrating irrespir- 
able atmospheres and water has had quite as much to do 
with their general adoption in Westphalian mines as the 
desire to have the means at command for saving life. 
Some British collieries are seldom free from gob-fires or 
dangerous heating; these fires often cause not only 
danger to life, but great loss of property to coalowners, 
and loss of employment to men, ence there seems to 
bea considerable field for the use of breathing appliances, 
apart altogether from rescue-work after explosions.” 
ters | Apparatus.—The objects of such apparatus 
are:—(1) To allow the wearer to remain in an irrespir- 
able or poisonous atmosphere for a period of time; (2) 
to do efficient work ; and (3) to crawl through or under 
obstacles such as occur after a mine explosion, as much 
as possible with the same ease and safety as an unencum- 


bered man. These objects are attained by connecting | i 


the mouth with a breathing-bag or box, into which oxygen 
isdelivered, and from which the exhaled carbonic acid 
is absorbed ; by making and arranging the required 
apparatus so that it is as light as possible, and is 
adapted to the body in such a way as to unfetter 
the movements of the wearer, and to increase the girth 
of the body as little as possible. The ap tus, 
too, must not project in such a way as to dislodge 
beams, rocks, &c., when the wearer is exploring 
dangerously encumbered ways after an explosion. The 
apparatus should fit him so that he knows he can 

through where his head and shoulders can he 
apparatus must be air-tight from without inwards to 
prevent the entrance of irritating vapours, such as thick 
smoke, and the eyes must be protected from the same. 
In the case of after-damp, the latter protection is 
unrequired. It is of great value that the apparatus 
should allow of the mouthpiece being removed so 
that a few words of direction may be spoken or drink 
taken if occasion arises. There is no risk in doing 
this so long as the tube leading from the mouthpiece to 
the breathing-bag can be closed by the thumb. 

Breathing Space.—The breathing-bag must be 
enough to contain the deepest inspiration or expiration 
quite wg A Inspiration out of an empty, or expiration 
into a full, bag is very distressing and not free from risk. 
The breathing volume while resting is about 500 cubic 
centimetres ; while working it may reach 1500 cubic centi- 
metres. The bag must be moderately distensible so as 
to act as a buffer or cushion for the ebb and flow, or in- 
spiration and expiration. 

The Oxygen Supply.—A man at rest requires on the 
average about 250 cubic centimetres O, per minute, at 
work climbing hills 1200 to 1500 cubic centimetres O 
minute. The use may rise to Lane d ed minute. This 
amount, therefore, must be continuously supplied, so that 
shortage can in no case occur, for itis very dangerous if 
the oxygen tension falls to less than 12 per cent. The 
breathing-bag should be washed out with oxygen when 
the wearer puts on the apparatus, so that it contains 60 to 
70 O,. Diminution in volumeof the breathing-bag will then 
warn the wearer by making inspiration difficult before 
the oxygen tension gets toa Conpwensiy low level. 

Removal of Carbonic Acid.—The CO, must be removed 
so that the tension never rises to 3 per cent. It should 


ho kept. qunae’s under 2 per cent., so as to avoid the 
chance of even ali 


ht discomfort. 
Dead Space.— dead space between the mouth and 





the inlet to the breathing-bag must be kept as small as 

a because the air in the dead space is breathed 
ked into the lungs without purification. The dead 

space should not exceed 200 cubic centimetres at most. 

The Gauge.—There must be some kind of gauge in- 
dicating the supply of oxygen. This gauge must be placed 
so that the wearer can see it, and thus time his retreat 
from the irrespirable atmosphere. 

Simplicity, Strength, w Lightness.—It is most de- 
sirable that the apparatus should be constructed as simply 
and strongly as possible, so that it cannot get out of 
order when hung by in the store, and can be understood 
by any ordinary workman, and safely worn by him after 
no more than a few minutes’ training. The apparatus, 
moreover, should be so designed that the man who is to 
wear it can put it on himself, without assistance, in the 
a possible time, and it should also be as light as 
possible. 

The Improved Fleuss-Siebe Gorman Apparatus.—The 
Fleuss-Siebe Gorman dress of to-day is the perfected 
form of the ap tus which Mr. Fleuss exhibited in 
1880 to the Institute of Engineers of South Wales, and 
with which, in a form modified for use under water, he 
saved the Severn Tunnel from flooding (Trans., vol. xiii., 
pages 180 and 330). Subsequent to this, the original 

leuss apparatus was used ‘‘for conducting some of the 
most dangerous of the exploraticn work at Seaham Col- 
liery after the fire which su the unfortunate ex- 
plosion which took place at that colliery in 1881” (Trans., 
vol. xii., page 575). These examples showed how the 
Fleuss apparatus of twenty-five years a could be w 
effectively and safely, even after the briefest training. 
The apparatus now exhibited has been perfected so as to 
satisfy the requirements established by exact physiological 
investigation, and to give the greatest simplicity and 
strength, with maximum comfort and safety. 

The Equipment and Speed of Dressing.—The apparatus 
is carried in a strong leather and canvas teres. so 
arranged as to distribute the weight equally and com- 
fortably, and, at the same time, give the wearer free 
movement of his arms. In the latest design the whole 
of this equipment is in one piece, consisting of a back- 
piece to carry the oxygen cylinders, and a breast-piece 
to carry the breathing-bag and gauge; the back and 
breast-pieces are connected by shoulder-straps, leaving 
a hole for the head. This equipment rests in readi- 
ness on a saddle, and the wearer, catching it up, 
can put it on in a moment. The inlet and out- 
let orifices of the breathing- are closed by rubber 
corks. These can be withdrawn in another moment, and 
the flexible tubes leading from the mouthpiece inserted, 
together with the oxygen-supply tube. The mouthpiece 
is placed in the mouth, the clip on the nose, and goggles 
on the eyes, and the man is ready. The whole perfor- 
mance can easily be done by the wearer himself in less 
than one minute. The oxygen bottles, of strong British 
make (in accordance with the recommendation of the Royal 
Commission), are carried in the small of the back, and 
are so slung from the shoulders as to give the minimum 
sensé of weight. The back behind the shoulders is quite 
free, enabling a man to get along in a low mine road 
without the least danger of displacing unstable timber 
orrock. The wearer can crawl through a space measur- 
ing 17 in. wide by 17 in. high. The wearer knows that 
if his head and shoulders can pass in the crawling Fo 

e 


ture, 
rs, can 


the rest of his body, including the oxygen cylin 
follow safely. 

It is most essential that the danger of the wearer dis 
as half-fallen débris by projecting apparatus should 

avoided, and it is equally essential that he should be 
able to creep through the minimum of space. Neverthe- 
less in all other forms of Ye the most bulky parts 
are placed on the back of the shoulders, and the wearer 
can have no knowledge of the proximity of these to the 
dangerous unstable structures which may surround him 
when exploring a seam after an explosion. The Fleuss- 
Siebe Gorman apparatus is arranged so that the head 
and shoulders can act like the vibrissz of a cat’s whiskers 
which tell it whether it can through a hole or not. 

The apparatus is made with the fewest possible connec- 
tions, and these are all controlled by one spanner. Thus 
any man can learn to put it together in a few minutes, 
and there is no danger of any of the parts being misplaced 
or broken. 

Valves of Oxygen Supply.—The oxygen cylinders are 
controlled by valves which do not allow the cylinders to 
leak when not in use. A reducing-valve has been added 


large | which delivers approximately 2 litres of oxygen per 


minute at all pressures. This means a slightly wasteful 
use of oxygen when the wearer is not working, but waste 
is deliberately chosen in preference to the risk of deficient 
oxygen. The Royal Commission on Mines have reported 
strongly in this sense. A relief-valve is placed on the 
breat ing-bag, 80 that the wearer can let out the excess in 
case the bag mes over-filled and expiration impeded. 
In spite of the necessary waste, the oxygen cylinders con- 
tain a supply sufficient for from an hourand a-half to two 
hours, according to size of cylinders. A by-pass fitted 
with an emergency-valve is added, so that the wearer can 
fill the bag at once on first putting on the dress, or obtain 
an immediate supply if at any time his bag is acci- 
dentally compressed (and the gas driven out of it round 
the mouthpiece), or if the reducing-valve fails to act. 

An experienced wearer could safely set the reducing- 
valve at 1 litre per minute, and obtain a larger supply 
when needed during great exertion by means of the 
emergency tap. By this means he could extend the avail- 
able time of the oxygen supply to about three hours. For 
general use it is wiser to diminish the available time in 
order to gain absolute security from deoxygenated air. 
Anal taken when the Fleuss-Siebe Gorman apparatus 
was in use show that there is 50 to 80 per cent. of oxygen 
in the breathing-bag. 





Capacity of Breathing-Bag.—The breathing-bag is of 
ample capacity to yield a sufficient volume of air during 
the deep respirations of hard labour. It also acts as an 
efficiently elastic cushion to render the respiration easy 
and comfortable. 

The Absorption of Carbonic Acid.—The caustic soda is 
eee within the breathing-bag in the form of sticks. The 

ag can be opened and the sticks dropped in with the 
greatest ease and quickness, and the vulcanised india- 
rubber bag can be washed clean of the used soda under a 
water-tap with no less convenience. There are exhaling 
and inhaling divisions in the bag to ensure the passage of 
the expired air through the soda. With each movement 
of the wearer the breathing-bag is jolted and the car- 
bonised surface is rubbed off the soda. A fresh surface is 
thus being constantly exposed for the absorption of 
carbonic-acid gas. In other ap tus the caustic-soda 
cham are made of metal, and are carried on the back 
of the shoulders, increasing the bulk, weight, and awk- 
wardness of the apparatus. 

Analyses show that the carbonic acid in the breathing- 
bag keeps under 1 per cent. in all conditions, except hard 
labour. The percentage may then temporarily rise to 2 
per cent. (or even 2.32 per cent., as on climbing stairs in 
one of the experiments of the Royal Commission). If the 
wearer rests or shakes the bag the percentage immedi- 
ately drops again to below 1 percent. There is no risk 
or noteworthy discomfort produced by breathing percent- 
ages of CO: up to 3 per cent., and the advantages of carry- 
ing the caustic soda in this simple manner outweigh any 
risk of slight and temporary increase in depth of respira- 
tion; this is the only result from breathing 2 to 2.5 per 
cent. CO,. To overweight the apparatus or render it 
clumsy in order to obtain very low percentages of CO, is, 
in regard to breathing apparatus, a most mistaken policy. 

The Gauge Visible to the Wearer.—The pressure-gauge 
is attached pd means of a strong flexible tube to the front 
of the breathing-bag, so that the wearer can tell at any 
moment the oxygen supply he has left, and beat a retreat 
at the right moment. This is an absolutely essential 
improvement—one on which the life of the wearer depends, 
but one that exists in no other apparatus. 

The Mouth-Piece.—The mouth-piece allows the wearer 
free movement of his head, being connected to the 
breathing-bag by strong flexible corrugated tubes. The 
inhaling and exhaling valves in the latest pattern are of 
mica, and being of the simplest design, do not stick or 
get out of order. The dead s between mouth 
and inlet to bag is not greater than 150 to 160 cubic 
centimetres. The mouth-piece is attached by a small 
rubber band, which fits comfortably round the outside 
of the mouth, and buckles behind the head. The 
band prevents the mouth-piece er jerked out. The 
rubber parts of the mouth piece which come in contact 
with the gums are soft and comfortable. The mouth- 
piece can easily be slipped out, and the orifice closed by 
the thumb, while the wearer can say a few words of direc- 
tion or drink from a flask. This is a point of no little 
importance. The nose-clip is made comfortably to fit 
any nose and cannot slip off. Mica goggles are supplied 
to protect the eyes (in place of mouth-piece, nose-clip, and 
goggles, a half-mask can be worn if preferred) during 
work in smoke. 

The report of the Royal Commission on Mines sum- 
marises the data obtained as to the four points : (1) removal 
of carbonic acid ; (2) supply of oxygen ; (3) air-tightness ; 
(4) comfort and convenience, and gives the mark a 
in all four to two forms of apparatus only—the Fleuss- 
Siebe Gorman, and the ‘‘Weg.” The report, however, 

ints out that in the case of the ‘‘ Weg” dress there is 

anger in the method by which the oxygen supply is 
delivered. This is shown by the ——— on page 39 
of the report, wherein the oxygen in the breathing-bag is 
shown to have fallen after exertion below the danger 
limit—viz., to 10.6 per cent. The report says that this 
danger can be obviated ‘“‘if the subject draws on the 
supply in the cylinders in slight excess of his actual re- 
quirements, and so washes out the apparatus during the 
whole period of use, and wastes some of the oxygen ;” and 
the conclusion reached is that the constant arrangement of 
an excess suppl , a8 in the Fleuss-Siebe Gorman, is far 
preferable. Such a supply relieves the strain of attention 
on the part of the wearer, relieves him of anxiety, and sets 
him free to attend to his work. The ‘‘ Weg” apparatus 
is ‘made only with a mask, and the construction of this, 
and its connections with the purifier and breathing-bag 
by means of rigid tubes, necessitate the head-piece of 
each apparatus being made to fit only one individual.” 
(Report of Commission, page 38.) 

This seems to be a distinct disadvantage. The Fleuss- 
Siebe Gorman dress can be made to fit any man by 
adjusting the length of the straps. Its weight, fully 
charged, is as Ag lb., as against the Draeger, 39 Ib., and 
the ‘* Weg,” Ib., or less than the equipment of a 
soldier in full marching order. The oxygen capacity of 
the a. M apparatus is only 53 cubic ft. It can be 
claimed, therefore, with some justice that the Fleuss- 
Siebe Gorman apparatus is the most convenient, eafest, 
simplest, lightest, and strongest on the market. 


APPENDIX. 
Test of Apparatus without Reducing Valve, as Used by 
Experienced 


Man. 





Gauge 
in Atmo- 
spheres. 


Per | Per 
Cent. Cent. 
COg Ox. 





= ee 108 
1.02 33.6 
Walked 100 yards in 8} minutes 
| (4 miles per hour) 
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Test of Apparatus without Reducing Valve, as Used by 
Experienced Man—(continued). 





! 














| Per | Per | Gauge 
Time. Remarks, | Cent.| Cent. in Atmo- 
| COg | Og. | spheres. 
p.m. | 
Tried in sulphur chamber; no 
leak 
i oe ee es 1,01 | 57.81 
2.3to Went up 86 stairs (44 ft.) three 
2.10 | times quite easily till 2.8, when 
the bag became empty, with 
gauge at 51 
2.12 * we ee 40 
ee Turned off oxygey at 2.10, and) 
sat quiet, and breathing-bag 
nearly empty at 2.16 
2.16 os os 0.70 47.84 
2.18 ae am oo os os 38 
2.19 Walked 1000 yards in 9 minutes| 
(3.8 miles per hour) | 
2.28 e0 os 26 1.31 64.87 
2.30 Bag full; sat quiet till 2.34,) 
when ascended stairs once, | 
which emptied bag 
2.37 Bag empty 1.80 | 42.68 
2.38 Curned on second cylinder ; ae 70 
2.41 |Walked 2000 yards in 18} mi-| 
nutes (3.7 miles per hour) quite) 
comfortably, except that in- 
spired air was very hot and 
**india-rubbery ” 
3 na ee | 0.91 | 82.1 43 
8.5 Went up 86 stairs twice; at ia 40 
end bag was completely empty 
3.10 ve _ ee 1.01 | 20.62 38 
3.11 | Inspired air unpleasant ; stop) 
for 1 hour 40 minutes, leaving 
bag corked up 
4.52 |Began again ; soda still hot ee 37 
4.53 ss ée oe 23 | 20.52 
4.55 |Went up 86 steps (44 ft.) twice | 
| easily 
5 “ _ se 0.93 | 24.5 
5.4 Walked 1000 yards in 9 minutes a 26 
(3 8 miles per hour) | 
5.14 |Bag empty ; stopped 18 


.-| 8.10 | 19.78 

| | 
Total time, 1 hour 45 minutes; walked 5000 yards in 45 minutes 
(3.8 miles per hour), and ascended 352 ft. During that time the 
oxygen consumption at a maximum was 4 cubic feet, or 118 litres, 
in 105 minutes, equivalent to a rate of 1 litre per minute. The 
experiment was deliberately made with the minimum use of 
oxygen, but no symtoms of deficiency of oxygen were noticed 
other than arose mechanically when the bag became empty. The 
bag had, however, become over full several times during the early 
part of the observation, and had been emptied out through the 
mouth-piece. 


Tests of Apparatus with Reducing-Valve; Inexperienced 

















Man's Safe Method. 
| | Per Per 
Time. Remarks. Gauge} Cent. | Cent. 
| C0». 0». 
p.m. | 
12.3 ‘Began; filled with by-pass | 120 
126 (Walked 2000 yards in 19 min. .. 
12.25 | aA oe ee 49 0.76 50.26 
12.28 | Ascended 86 and then 102 ym 3] 1.82} 43 
| @ good deal of dyspnea at top 
of second ascent, when a sample| 
(12.32) showed | 0.21 37 
12.35 | After sitting still for 3 minutes, 
no dyspnea | 
12.41 |Turned on second cylinder | 120 
12.45 i ae “ae 0.10 
12.46 | Walked 1000 yards in 10 minutes) 
12.56 a Sie »~ 12 1 oo 
1.5 |Ascended 86 and 102 steps, as| 65 
| before ; dyspnea not so marked 
19 os oe Se 2.32 80 
1.13 | After resting for 4 minutes 0.36 
1.30 |Stopped.. oe oe 0.98 79 








Total time, 97 minutes, during which the whole contents of the 
cylinders were used. This experiment shows that the carbonic 
acid, after having been forced up by severe exertion, soon falls 
again on resting. 





COST OF ELECTRICAL POWER FOR 
INDUSTRIAL PURPOSES.* 
By Joun F. OC. Snett. 


Tue fundamental elements and details of design of 
large power-stations and transmission systems are now 80 
generally accepted that there appears to be but little to 
add to the available information ; but the author thinks 
there is yet a good deal to be discussed in connection with 
the economics of electricity supply, more especially now 
that a large demand has arisen for cheap supplies of 
power. Indeed, it may be said that.electrical supply— 
whether under municipal or company administration— 
appears to-day to have reached a critical point. There is 
no disguising the competition of the gas industry, which 
has been thoroughly awakened by its newer rival, with 
consequent improvements by gas engineers h in its 
utilisation for lighting and also for power. This has, for 
the time being, checked the hitherto steady growth of 
electric lighting, and, together with other sources of 
te has become a serious competitor with electrical 

wer. 

It will be wise to recognise this present ition of 
electrical supply, and thus enable us to develop under- 
takings along sound engineering and financial lines. To 
do this we must take a dispassionate view of the limita- 
tions of badly-situated stations, anid also of those power 


3 Pager read before the Institution of Electrical Engi- 
anuary 9, 1908, 


neers, 








companies which require a heavy expenditure on trans- 
maiaion and distribution. tee 

It is proposed to compare the costs of supply from 
town installations and power companies, and their rela- 
tion to the cost of production from plant of various kinds 


installed in factories. For instance, if a manufacturer 


can instal plant wherewith he can obtain power at a 
cheaper rate than he can be supplied from an outside 


‘source, surely it is in the ultimate real interest of our 
jindustry to say so. Or, again, if any town can obtain a 


supply from a power company more cheaply than it can 
hope to produce it from its local station, then again it isin 
the interest of that town that the supply should be taken 


from without; or if a number of suppliers can benefit 


their collective consumers by combination, then the 
Legislature should remove the present obstacles to such 
co-operation in the manner contemplated by the Elec- 
tricity Supply Bill, recently , by the Board of 
Trade, which has, unfortunately, not yet into law. 

The author s that the following economical 
axioms apply to electrical supply. These are the result 
of experience, and will be admitted by members who have 
had any extensive experience of supply from stations, 
~ad who also have investigated the economics of local 
plant :— 

1. There is generally a critical load factor and sizs of 
plant within which no outside supply can hope to com- 
pete with a user’s local plant—i.e., at and beyond this 
critical point a user can produce more cheaply from his 
own plant. g 

2. There is a real limit to the economical radius of dis- 
tribution from any power-station, whatever the pressure 
of transmission, or whether by underground cables or 
overhead lines. This is in the abstract, of course, self- 
evident ; but the author means that this radius is much 
less than is usually advanced by power company pro- 
moters. 

3. Minimum outlay of capital is indispensable in power 
supply, and can only be obtained in the power-house by 
the centralisation of large units. But this can be neu- 
tralised in any particular case, and the capital per kilo- 
watt raised beyond the critical value by attempting trans- 
mission over too great a distance. 

4. Successful power supply depends upon— 

(a) The geographical positions of the user and supplier, 
because the capital cost of the supplier’s plant, plus trans- 
mission and transformation, may exceed the capital cost 
of the user’s own plant ; and as 

(6) The resultant diversity factor arising from multi- 
plicity of industries. Arising from this Jatter point, 

t care has to be exercised in the districts where the 
industries are all practically of one nature, for the diver- 
me factor will be almost nil in such cases. 

he competition of the older-established rival—gas— 
must be met by improvements in, and the greater economy 
of, metallic filaments, or other new vo of lamp, rather 
than by the cheapening of the cost of production. __ 

The effect of power supply superadded to lighting 
supply must of necessity reduce the general cost of pro- 
duction, because of the ter resultant diversity factor 
and consequent improved load factor ; and in this country 
probably 2d. per unit may eventually be reached, as an 
average cost of lighting units. The priceof lighting must 
always be considerably in excess of average power prices, 
both because of its lower load factor and also of the 
greater cost of low-tension distribution systems and requi- 
site service connections. This reduction of price, how- 
ever, cannot be compared with the importance of a prob- 
able reduction of energy per candle-power from 4 watts 
to, say, 1.5 watts. 

No doubt this present competition is really healthy for 
the electrical industry, if hard upon the present workers ; 
for from the struggle for existence will spring improve- 
ments which will result in the survival of the fittest, which 
for lighting and power—bias apart—must prove to be 
electricity rather than gas or other systems, if only from 
its inherent better characteristics affecting health, clean- 
liness, safety, and adaptability. 

It is to power supply, then—after lamp manufacturers 
have evolved their best—that suppliers must look for 
increased output and steady growth. The author does 
not mean by this that power should be supplied at rash 
speculative prices—power supplied at any price, as it 
were—or at less than cost price, as so many electrical 
undertakers, particularly in London, are now doing, and 
some of them to their sorrow. What is meant is that 
power should be obtained as a result of a rational system 
cf charges based upon an economically designed power- 
station and distributing system, together with a sound 
foresight into the'effects of such an added load upon any 
undertaking. Unfortunately, so many of the present 
smaller systems have so high an expenditure per kilo- 
watt installed that such reasonable charges cannot be 
made by them, except at the cost of other more profitable 
consumers. It is to show some remedies for this diffi- 
culty that this paper is attempted. 

It will be well first to examine what are the economical 
possibilities from other sources of power, such as town 

suction or producer-gas plants, oa, and small 
bet steam-driven electrical plants, and then to see what 
order of prices must thus be reached by electrical - = 
to enable electricity to compete successfully with the 
above-mentioned pam, and at what load factor or under 
what conditions the one will be generally more economical 
than the other. Such a com can only be made in 
general figures; but those given in this paper are 
upon general rates for or gas,"and average capital 
cost of plant. The author will then endeavour to apply 
these figures to various trades and industries, many of 
which are based largely upon his own experience. He 
then will give statistics of works of different kinds, 
which may be useful for reference, and will then set out 
the charges which must be adopted in order to compete 





soe with these other sources of power. Finally, 
the probable chances of existing undertakers in London 
and the provinces meeting this competition successfully 
will be discussed, and also what steps must be taken by 
them to supply this demand for power at marketable 
ch while maintaining their systems on a thoroughly 
sound financial basi 
Sxcrion I. 


Table I. sets —_ the i at various load factors of 
gas-engines supplied with town gas, suction gas-engines, 
a my and small local steam plants of from “20 to 
100 horse-power, with generators and auxiliaries. These 
figures have been obtained from actual users, and the 
author has taken great — to ensure that the figures are 
reliable, On the one hand they are not merely test 
figures, which afford no real criteria of the commercial 


,working of such plants; nor, on the other, are. they 


figures of obsolete engines, which would be unfair to take 

as a basis. " 

TaBLE I.—Ascertained Cost of Power 
for Independent Instailations up to {00 


Unit Generated 
Horse- Power. 


Anew Equiva- ‘Town Gas Suction | 





lent at 2s. per’ or Pro- | Average 
Factor, Hours per 100 | ducer | Oll- Steam. 
*| Annum. Oub. Ft.| Gas. | | 
per cent d. ee OT Se Ee a 
10 | 876 1,423 1.620 | 1.286 | 1322 | 13883 
15 1314 1.210 1,270 0.972 | 1.081 | 1,121 
20 1752 1.090 1,040 0.813 0.876 | 0,954 
25 2190 1.007 0.904 0.715 | 0.806 | 0,879 
30 2628 0.944 0.812 0.650 | 0.705 0.778 
35 3066 6.892 | 0.744 0.600 0.646 | 0.720 
40 3504 0.844 0.694 0.563 0.598 | 0675 
50 4380 0.791 0.625 | 0.511 0.542 | 0.617 
60 5256 0.745 0.576 0.475 0.498 | 0.574 
7 61382 0.706 | 0.540 | 0.448 | 0.460 0.538 
80 7008 0.670 0.514 | 0.426 0.429 | 0.500 


The author has taken town gas at an average price of 
2s. per 1000 cubic feet, and in the case of suction or pro- 
ducer gas-engines, anthracite coal at 223. per ton, or small 

as at 10s. per ton, and oil at 42s, 6d. per ton. In the 

gures, water is taken at an average Feng of 6d. per 1000 
gallons; repairs and lubricating are taken from 
actual figures, and depreciation and interest on capital 
outlay are taken throughout at 10 per cent. These are 
the real figures with which manufacturers debit them- 
selves, although it is fair to point out that in nearly every 
case there is no proportionate charge for supervision or 
general establishment charges, or for rating. Attendance 
is frequently not debited to the cost of power, and there- 
fore on all points the figures given are decidedly fair to 
these sources of power, and are even somewhat unfair to 
electricity supply. 

Table II. sets out comparative figures for larger and 
less frequent installations of 100 to 500 horse-power. 

In the final column of each of the two tables the average 
results of these figures are given, with which comparisons 
are made later witb the electrical schedule of ch 

The author sets out below actual statistics of - 
dent tests taken from different industrial plants, and it 
is interesting to compare the actual figures of these 
several cases with the above-mentioned tables, when it 
will be found that the figures in these tables are, if 
anything, on the low side. 


TaBLE II,.—Ascertained Cost of Power per Unit Gene- 











rated for Smee Plant from 100 to 500 Horse- 
Power Ins 
Annual uivalent Suction or 
Load = Producer Oil. Steam. “ — 
Factor. per Annum. Gas. amt 
per cent. d. d. d. d. 
10 876 1,273 1.007 1.086 1,122 
16 1314 0.944 0.778 0811 0.844 
20 1752 0.760 0.656 0.673 0.696 
25 2190 0.670 0.584 0.690 0.615 
30 2628 0.593 0.536 0 534 0.555 
35 3066 0.540 0.498 0.404 0.511 
40 3504 0.502 0.469 0.464 0.478 
50 4380 0.447 0.430 0.421 0.483 
60 5256 | 0.406 0.404 0.393 0.401 
70 | 6132 | 0.377 0.382 0.373 0.877 
80 | 7008 0.358 0.366 0.357 | 0.860 
Section II. 


Some actual data of different industries are now given, 
most of which were taken by the author himself through 
the courtesy of the directors and officials of the various 
works, and for the electrification of many of which he 
has either been responsible or is officially connected with. 

Graving Docks.—As might be expected, some priority 
is given to shipyards, engine oun, and docks, being 
those with which the author has been more intimately 
connected for so many years. 

Take first the cost of an electrically-driven pontoon, 
which is capable of berthing veesels up to nearly 400u 
tons displacement, The pumps are four in number, and 
are electrically-driven centrifugal pumps, each 18 in. in 
diameter. t 

The following are official figures obtained when actually 
docking a vessel of 2600 tons :— 


Tons of water pumped 3875 
Maximum head on pumps 27 ft. 
Average head on pumps 16 ft. 
Time taken to i 


empty... ond ... ''25 minutes 

Cost of power places (outside source) 1.375d. per unit 
Number of units consumed ... wie 123 

The actual total cost per ton of vessel docked was :— 
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d, 
0.064 
0.100 


0.159 


0.323 
take another case—viz., that of a grav- 


40 horse-power each, 
each driving horizontal ae -pumps, each 21 in. in 
diameter, with a capacity of ons per minute, 

i i ead of 28ft. and an average head of 
The following are the data when docking a vessel 
of 1760 tons :— 

Tons of water emptied ... A 

Time taken to empty ... ‘ 

Cost of gas per 1000 cubic feet... 1s, 6d. 
Gas consumption... - aaa 4600 cub. ft. 
The actual cost per ton of vessel docked ae 5 


Bl Lier * 0.046 
Wages, &c. ... a he “s we: OGRD 
Interest and depreciation at 10 per cent. 0,587 

‘ 1.045 
It will be observed in this comparison that the graving 
dock represented a much longer run and a better | 
factor, and yet the cost of docking by gas-driven plant 
was t times that of electrically-driven plant. It is 
fair to say, however, that the electrically-driven plant is 


' Power 


Wages, &. 


Interest and depreciation at 10 per 


For compari 
ing dock driven by two 


10,632 
128 min. 


Power... 


of recent design, whereas the gas-plant cannot be said to 


be modern. ; 

Supplies to docks will not, however, represent an im- 
portant item, as they must n ily be limited in 
number. Electrical suppliers will do well to adopt a 
method suggested by the author, which was to stipulate 
that during ‘* peak” loads in the restricted winter months, 
only one-half of the pumps should be worked, the docking 
on these occasions, t ore, taking approximately twice 
the usual time. It is surprising, however, how few are 
the occasions when this restriction has to be enforced. 

In the above-cited gas installation, the price being so 
low per 1000 cubic feet, it is improbable that any great 
economy would have been gained from an independent 
suction or a mead plant. 

k installations require an extensive system of jib 
and other cranes, capstans and other auxiliaries. These, 
however, are so demonstrably better than hydraulic cranes 
and capstans, both in speed of working and annual cost, 
that it is unnecessary to dwell upon them. The author 
has been associated with an extensive application of three- 

ase power to travelling jib-cranes and capstans, which 

ve been both successful and economical. It is found 
that plant of this description has a very low annual load- 
factor, consumes but few units, and brings in a very small 
revenue. Care has, therefore, to be exercised in fixing 
prices for such a supply. 

Shipyards.—We are enabled to compare the actual costs 
of gas-driven and steam-driven Jocal plant of two neigh- 
bouring e yo Both the yards were electrically 
equipped, the local generating plant in one case bein 
driven by gas-engines supplied from the town mains, an 
in the other by modern steam-engines. In the gas-driven 
plant the following are the data given by the authorities 
themselves, and carefully checked by the author :— f 

Duration of test, 4 months; ordinary working condi- 
tions. 

Number of ~oeapem, 3. 

Total brake horse-power, 360. 

Total kilowatts, 225. 

Belt-driven shunt-wound dynamos, 230 volts. 

Maximum load recorded on switchboard, 207 kilowatts. 

Total units generated, 83,125. 

Load factor, 14 per cent. 

Cost of gas, 1s. 6d. per 1000 cubic feet. 

The cost of power actually ascertained (but excluding 
any item of supervision, general establishment charges, 
or rating of machinery) was as follows :— ‘ P 

s. d. 


Gas, 3,000,828 cubic feet 225 010 
Engine and dynamo oils “a 
Water at 6d. per 1000 gallons... 
Waste and stores sos se 
Repaits (material) __ ... dee 
Attendance and repairs (labour) 
Interest and depreciation at 10 per 
Total cost for four months 407 1 0 


representing a total cost per unit of 1.173d. It is only 
fair to poimt out that the item ‘attendance and repairs 
(labour)” is an excessive one, but the figures are, never- 
theless, a statement of fact. The plant was under the 
care of engineers and an engineering firm, and this high 
cost can only be ascribed to the fact that the plant was 
not so well maintained as it should have been. 

Attention is also called to t.e large consumption, 
which amounted to 36 cubic feet per kilowatt-hour, a 
large figure, even on so low en annual load-factor as 
14 per cent. The plant load-factor was 48 per cent. 

For comparison we may take the following particulars 
of an independent steam-driven plant in a combined ship- 
yard and engine works :— 

Duration of test, one year; ordinary working con- 
— ipl i densi team i high 

our triple-expansion condensing s -engines, hig 
speed, enclosed, each 250 horse-power. Total, 1000 horse- 
power, 672 kilowatts. 


Cooling towers. 
Boiler pressure, 1601b. Nosuperheat. Marine boilers, 
close to engines. 





Maximum load observed, 504 kilowatts. 

Total units metered at switchboard, 891,655. 
Load-factor, 22 per cent. 

Class of coal used, small at 11s. per ton. 

Pounds of coal per unit generated, 7.3 

The following was the ascertained cost of generation :— 


Labour ... Se rr 

Coal, 2924 tons at 11s. 

Feed water... as Fes a 

Circulating water and make-up ... 

jeleyeting ie ae ais ae 

irs general stores... 

Interest and depreciation at 10 per 

ee ae Fie es 


representing a total of 0.97d. per unit generated. 
_ It may be observed that a shilling per ton rise or fall 


in the price of coal would have raised or lowered the |! 


price per unit by 0.039d., or 4 ae cent. The condensing 
appliances were somewhat faulty, and better figures 
would no doubt have been obtained with an improved 
vacuum, and with superheat. 

In another case of an engine works driven by modern 
enclosed engines, representing a total of 1000 horse-power 
with a Sead iseter of 24 per cent., and where there were 
both ee and a vacuum, the author obtained 
te ms figure of 0.71d. per unit metered at the switch- 


These cases are actual records. 


if they evince greater care; as in the above case 0.97 per 
unit generated, even with small coal, is a high figure, and 
could be reduced on test. The author’s experience, how- 
ever, leads him to think that whatever may be the results 
obtained on test — whether with gas, oil-engines, or 
steam—the consumers do not give that attention to the 
upkeep of their plant which might be expected, and the 
figures quoted are really reasonable average figures ob- 
tained in practice, and this is an argument in favour of 
generating plant being in expert hands in a centralised 
power-station. 

In a paper* read before this Institution some time 
ago, Mr. Williamson. gave the following interesting 
particulars of various stations installed at large works :— 


| Capital Cost Generatin | 
Cost per Urit. Load Factor. 


Plant Installed. per Kilowatt. 





kilowatts d. 
375 \ 
600 
640 
750 S 
1325 . 
2000 23. 


| per cent. 


0.716 


37 

0.675 | 
0.970 

Paper-Milis.—The following are particulars of a paper- 
mill which came under the author’s notice. These | al 
could undoubtedly have been improved upon for the 
reason that some of the boilers were low-pressure (80 Ib.), 
and could have been replaced with advantage by high- 

ressure boiiers with resulting economy. On the other 

and, this paper-mill is a successful one, and typical, the 

author believes, of many throughout the country which 
offer a field to electrical enterprise :— 

Duration of test, one year; ordinary working condi- 
tions. 

Number of engines. 25. Total brake horse-power, 1820. 

Total coal consumed for power driving, 17,680 tons. 

Average horse-power, 1760. 

Running hours per annum, 7000. 

Total horse-power-hours, 12,320,000. 

Annual load factor, 79 per cent. 

The cost of power was as follows :— 


= and stores 
Interest and depreciation at 10 per cent. 


representing 0.29d. per horse-power-hour, or an equiva- 
lent of 0.41d. per unit generated. 


In works of this class, however, it must not be for- 
gotten that boilers have to be installed in 4 4 case, and 
much coal used, for boiling the esparto s, heating and 
——S pulp, and heating the calenders. 

n this case, out of a total of 26,000 tons used per annum, 
no less than 8320 tons were used for heating and drying 
eo, the balance being required for power. 

e works in question have, in addition to the grass 
boilers, washers, and calendering machines, all of which 
require live steam, paper-making machinery, half-strip 
machines for eo beaters, cutting and rolling- 
machines. There are thus a number of machines whic 
are usually at'some distance from the main drive. These 
auxiliaries, which represent from 10 to 15 per cent. of the 
total power, and are usually from 10 to 30 horse-power 
each, could certainly be driven more economically by 
electrical means, either from generators driven from the 
main mill engines, or supplied independently from an 
outside source. 

Works of this class have so high an annual load factor, 
and, in the author’s opinion, are of such a size and nature 
that it becomes a difficult problem for a central power 

* Journal of the Institution of Electrical Engineers, 
vol. xxxii., 1903, page 925. 


It may be said that improvements can be made by users |} 


supply (unless of very large dimensions) to compete suc- 
cessfully with the manufacturer’s own t, os espe- 
cially as the very nature of this day-and-night load does 
not permit of any improvement of the general diversity 
factor at the power-station. 

The author calculated that this consumer could have 
reduced the annual cost by 20 per cent. by installing 
jhigh-pressure boilers, and by substituting motors for the 
wasteful steam-engines situated at the outskirts of the 
‘mill. This would have reduced the cost of the manufac- 
turer’s own power from his own plant to an equivalent of 
0.33d. per unit. 

Reference to the schedule of chi shows, for 80 
per am, load factor -_ ——— three-phase cur- 
irent, a large power supply cou ope to com suc- 
cessfully with this low ime, but this can He 
only apply to very large power stations, and to mi 
situated at a reasonable distance only from such stations, 
—_ thus not involving a large special expenditure on 
‘cables. 

Jute Millis and Cotton Milis.—A jute mill is another 
difficult class of factory for the successful competition of 
electricity, and is very similar to cotton and other textile 
mills. The conning hours are usually about 2750 per 
annum, and the | is practically constant. This repre- 
sents an annual load factor of per cent., but a plant 
‘load factor of 92 per cent. ; thus the cost of power is ex- 
ceedingly low. 

In an actual modern mill having a total horse-power of 
900 the annual costs were as follow :— - 


oe ln ae 
ages and repairs ... ‘is ai Wei 
Interest and Tepceclition at 10 per cent. 


which is equivalent to 0.37d. per horse-power-hour. On 
an annual output of 2,284,500 horse-power-hours, this is 
equivalent to a pw of 0.48d. per unit. 

In this class of mill the main engines represent about 
83 per cent. of the total power installed, the remaining 17 
per cent. being made up of auxiliaries scattered about the 
place, which it would certainly repay to equip with 
mo not only because of their isolation from the main 
drive, but also because the auxiliaries generally require 
to run for longer periods than the main engines in order 
to keep pace with the output from the spindles, spinning- 
frames, and general machinery. It is interesting to 
know that in a mill of this description the shafting losses 
represent 25 per cent. of the total power. Regularity of 
ape is absolutely essential, and a three-phase motor is 
the most beautiful application possible, not only giving 
regular speed, but also freedom from fire risk, which is 
important in this class of works. 

. Wilson,* in 1905, quoted some figures of a new mill 
engine whose full-load diagram was 738 indicated horse- 
wer, and the light-load friction diagram 300 indicated 
orse-power, showing an apparent efficiency of only 59 
per cent. In such a case there must obviously be a good 
opportunity for electrical ate He went on to say 
that the total cost per indicated horse-power-year comes 
out to something of the order of 2/. 5s. to 2/. 10s. for large 
mills—i.e., equivalent to 3/. to 3/. 7s. per kilowatt-year, 
and in the case of small mills from 3/. 7s. to 41. 7s. 
kilowatt-year. Although he does not give the figure, this 
really means that, based upon the usual running hours of 
2700 per annum, the cost per unit ranges from 0.257d. to 
0.287d. for large mills, and from 0.287d. to 0.373d. for 
smaller mills.. These figures appear to the author to be 
toolow. It is obvious, therefore, that only by the greater 
efficiency of electrical driving—‘.e., by competing with the 
cost per useful horse-power at the spindles, &c.—can 
these mills be successfully dealt with by electrical power. 
If the 59 per cent. efficiency mentioned above is, how- 
ever, @ usual figure, there can be no question that the 
cost of providing motors could be successfully met. 

In the investigations of jute mills, however, the author 
has not been able to make the friction losses greater than 
30 per cent., and information on this point from engi- 
neers who have to deal with mills will be of value. 

Collieries.—Several figures have been quoted recently 
as to the cost of independent plants at ain, but the 
author may be excused for quoting the following figures 
again in order to complete this list of possible large- 
power users. 

In a papert read before this Institution, Mr. C. P. 
Sparks quoted the following figures for the installation 
at the Powell Duffryn Collieries :— 


Power-House, 3000 Kilowatts Installed. 


Average horse-power of motors at work :— 
Horse-Power. 
Haulage ... iw 
Winding... 180 
cE 
Pumps 
Auxiliary motors 


240 


4500 
Total cost :— 
Power house... 


Distribution 
stations 


£ 
11.5 


2.6 


and sub- 


141 per kw. installed. 


* Journal of the Institution of Electrical Engineers, 
vol xxxiv., page 757, 1905. 





+ Ibid., vol. xxxvi., page 477, 1906. 
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cent. on 34, re — _ o or 1.35d. per unit, exclusive of capital charges on motors _ — pw! pane 5 egg oe =_ yb nd _ —— 
Ne ee ae 0.35 and wiring. engineer, within four years the power load connected 


In such a case it would appear to be a for an 
outside power supply to compete successfully with the 
colliery’s own plant; for reference to the schedule of 
charges will show that for an annual load factor of 36 per 
cent. a price of 0.47d. should be obtained for transformed 
alternating current, as against 0.35d. obtained by the 
local plant. It is estimated that this local cost will be 
reduced to below 0.3d. as the installation becomes com- 
pleted and as the load factor rises to 46 per cent., 
which then will make competition from outside quite 
impossible, 

hile this is true, however, of so large a local plant as 
3000 kilowatts, it would not, of course, apply to smaller 
collieries involving an ii tion of, say, 1000 kilowatts, 
in which case the power-station would no doubt success- 
fully compete, as the capital and standing charges would 


raise the cost "+" 

A reference to the Institution Proceedings for 1906 
will show the ascertained load factors of various parts of 
the equipment, which need not be repeated here, 

Steel and other Large Works.—The remarks that have 
been previously made upon the cost of eupply to engine 
works apply omy to works of this description. 
Annual load factors of from 20 to 25 per cent. are 
obtained, and the prices are found to range between 
0.7d. and 0.6d. per unit. Therefore, on referring to the 
schedule of charges, it will be seen that a large power 
company could compete successfully with works of this 
description. Of course, some deduction must be made in 
certain cases for the utilisation by steel works of their 
blast-furnace gases, which are utilisable in gas-engines. 

The load factor of such works can be improved by the 
adoption of some such system as the Ilgner and by 
kinetic storage, and thus prevent the abnormal fluctua- 
tions in the loads of the rolling-mills. Although this 
system is costly to install, on the other hand, of course, it 
considerably reduces the amount of generating plant 
which would otherwise be required to meet the “* peak ” 
loads. That this fluctuation is important the author has 
found from the fluctuation of load on comparatively small 
rolls in shipyards, and the additional cost of such a level- 
ling-out system will be more than repaid. 

Rope-Making Works.—In the case of a rope-making 
works which the author investigated it was found that 
the cost represented practically 0.5d. per horse-power 
hour, equivalent to 0.67d. Bet unit, the running hours 
being 2700 per annum and the load being practically 
constant, 

The annual load factor being 30 per cent., and the equi- 
valent price in the schedule quoted by the author being 
a little over 0.5d. per unit =. it would obviously 
be possible to mall 29 such works from an outside source. 

Breweries.—The author investigated the driving of a 
brewery equipped with modern plant. The prime-movers 
were gas-engines, developing in all 194 horse-power. 

The following were the annual costs :— 


£ s.d. 

Gas at 1s. 6d. per 1000 cubic feet ... 338 14 9 
Wages and repairs ee 
Oils and stores... lll 4 0 
966 ll 1 


Interest and depreciation not given. 


The cost of driving the shafting amounted to no Isss than 
2702. per annum; thus the net cost of useful power 
amounted to 6962. 11s. 1d. 

_The shafting was very lengthy, but owing to the posi- 
tions of the various machines this was unavoidable, and 
explains the reason of so great an annual loss. The 
wages and repairs are certainly very high indeed, but 
nevertheless the figures are the real figures given to the 
author by the authorities of the brewery. 

The electrical cost after conversion was as follows :— 


£ 
66,550 units at 1.5d, ... 416 
Oils and stores ... nop 
Wages and repairs... suis sa ae 78 
Interest and depreciation on new plant ... 112 

626 


or 2.25d. per unit. 


In addition there was a + deal of saving of room by 
clearing out much of the shafting, and absence of vibra- 
—_ and noise and of dirt from the oil-cups of the 
sha . 

_ Saw-Mills.—The author was responsible for the electri- 

fication of a small saw-mill which was driven by steam- 
eugines, the cost being over 2d. per horse-power-hour, or, 
say, 2.6d. unit. This cost was only approximate, 
because of the necessity of calculating the actual horse- 
power-hours. The calculation was, however, fairly close, 
&S ef subsequent ascertained cost of electrical driving 
proved, 

Seven motors were installed, ranging from 4 to 50 horse- 
power each, with a total horse-power of 179. 

After one year’s run it was ascertained that the total 
consumption was 50,785 units. The suppliers found the 
Static transformers and high-tension switchboard, the 





Miscellaneous Works.—Turning now to the general 
smaller power-users within towns, there is no question 
that it is pessible to supply these successfully from a central 
source, aS none of these works are likely to exceed the 
running hours of, or the load factor from, a saw-mill and 
joinery works when the annual hours are 2700 and the 
load fairly constant; and it has been demonstrated that 
the latter works can be supplied economically from a 
central source, and at a cheaper rate than it can be gene- 
rated by local plant. In each case of small power supply 
the author has found it quite easy to compete success- 
— with local plant, whether steam or gas-driven, when 
each case is carefully tested and dealt with. Moreover, 
in works of this nature, s is of the utmost import- 
ance, and the ability to switch the outside supply on or 
off at will constitutes a very great boon to the user. 

Fy wpa ag at the en of ny last a for 
which the author was res ible, and omitting the large 
engine works and icoasin these were 587 motors, repre- 
senting a total horse-power of 1634, or an equivalent to 
1220 kilowatis. The maximum demand on the station 
— was only about 500 kilowatts. There was thus a 

iversity factor of 2.4, the total units for the year bein; 
404,999, or 332 per kilowatt installed. This represen 
a consumption of 810 units per kilowatt demanded for 
this particular load, and was thus under an average load 
factor of 10 cent. 

Table ITI. will be of value as giving statistical infor- 
mation of the horse-power which may be estimated for 
works of various kinds. 














Taste ITI. 
: | g 
s 13g | sa] 2 | Be 
ate cot 23 S | Og 
Description of °3 »..| Pe » we 
Works. os | § He as a RE 
Bs/s5s| Ee | = | dg 
== | Z%8)| 3 g s 
Corn-mill .. — ..| 378 43 | 879 | | 
Printing(daily papers)| 118 32 3.70 15,770 493 
Saw-mills in «| 190 84 2.26 50,780 604 
Steel-rolling mills ..| 712 448 1.59 87,117; 104 
Mineral waters --| 32 | 1.25 10,483 | 327 
Engine and boiler 
works oe ..| 485 412 1.18 
Engine and boiler 
works ee 750 | 1020 0.75 1,031,892 | 1012 
Glass merchants ..| 10 ll | 0.90 
Coppersmith and | 
foun es oof oe 199 | 0.60 12,172 | 61 
Printing (general) .. 37 69 0.53 21,249; 308 
Printing (general) .. 8 16 | 0.50 5,564 347 
Laundries (average of } 
several) .-| 10.8 40 | 0.27 25,054 626 
Shipyard ‘| 2099 | 1874 | 1.12 700,000} 378 
Shipyard = .| 477| 446 | 1.07 198,000) 444 
Shipyard (with com- | | 
pressors. ..| 6900 | 5564 | 124 | 2,980,000, 536 
Paper-mill .| 1820} 410 4.43 
| 
This will be found useful in prospecting any district, as, 


short of a complete census of the actual power installed, 
the only way is to compute the horse-power per capita of 
the several factories. It is interesting also to note the 
relation of the maximum demand in works to the motors 
installed, though such figures are difficult to obtain, as 
manufacturers are not generally inclined to give this 
information. The following particulars are therefore 
somewhat limited, and perhaps a discussion on this paper 
will educe particulars of other classes of works, which 
must be of general interest to the industry. 














Tasie IV. 
| 2 te es 
—- Horse- | ,{0F8- | Maximum | 
—— of | Power of | ® soo | Demand, | Ratio,|Ratio, 
axe Motors ¢irmers | Horse- jae 3tol. 
Installed. Installed. Power. 
Shipyard ...., 1576 1200 900 | 0.76 | 0.57 
Engine works 5538 3200 2400 | 0.57 | 0.43 
Printin: 37 ve kes ee 
Saw-mi 179 200 140 1,12 | 6.78 





There is an enormous scope in this country for electrical 
applications among all classes of works. In the prepara- 
tion of particulars for the recent London County Council 
Power Bills, the author and his colleagues ascertained 
that in the area of Greater London alone there are 
factories utilising altogether some 400,000 horse-power, 
while in the evidence brought forward in support of the 
Administrative Company’s Bill, 1906, this figure was 
given as 535,742 horse-power, of which only 29,053 horse- 
power was then supplied from electrical undertakings. In 
most of these it would obviously pay the consumer, and 
be in the interest of London and of the nation, that these 
works should be electrified. In course of time ‘this is 
bound to be. If Greater London were cleared of factory 
chimneys, coal-dust, and ash-wagons, and if mechanically 
propelled vehicles replaced horse vehicles, there would 








grown —_ 2000 to over + horse-power. — 
towns must have experienced a like growth, particularly 
cities like Manchester and o' where a and 
flexible system has been adopted, such as a high-tension 
three-phase transmission, every encouragement given 
to the power-user. 

Those towns are fortunate which have installed a 
flexible system wherewith, at a minimum cost of trans- 
mission, to reach power-users situated at some 
distance from the power-stations ; but those other towns 
where only low-tension systems are at present available 
will certainly have to face the problem of adopting a 
high-pressure system in order to reach works situated at 
some distance away, and it is these which will find the 
problem most difficult. 

It is these smaller boroughs, and the undertakers in and 
about London principally, to which additional means 
must be given to enable electricity to become available 
for industrial purposes. These means are discussed at a 
later stage in this paper. 


Section ITI. 


A modern power-station of important magnitude and 
favourably situated can be now equipped completely 
for 122. or 13. per kilowatt installed. One cannot imagine 
that this figure is likely to be reduced materially. A 
transmission system in which the cables are designed 
to allow for diversity of loads supplied exer a large area 
could be laid down also for 122. per kilowatt supplied ; 
thus the all-round cost of an electrical installation is some 
251. per kilowatt, excluding transformers. 

The author’s experience obtained in providing and 
equipping a large number of sub-stations has been as 
follows :— 


TaBLE V.—Cost of Static Transformer Sub-Stations. 

















| j 
} Cost of Build- | 
_ Cost per Cost per 
Kilowatts | Kilowatt ings, Plant, |,- 
Installed. | Demand. hm Switch- Kilowatt tn Kilowatt De- 
£ &£ | £ 
150 | 100 501 8.34 5.01 
900 600 1557 1.74 2.59 
| Average 2.54 3.80 
Cost of Rotary Sub-Stations. 
650 400 8238 4.98 8.09 
1000 750 5553 5.55 7.40 
1400 1150 5968 4.26 5.19 
‘ees 4.93 | 6.89 yo 





See ee 3 


In new ground, of course, it is in the interest of every one 
concerned to use static transformers, not only because 
of their lower capital cost, but also because of the mini- 
mum space required by them, the absence of attendants, 
and the saving in running stores and repairs. Incidentally, 
the automatic arrangement of Mr. Berry should prove 
useful in factories, for, as a eral rule, either offices in 
works require to be lit after the main power is shut down, 


orsmall repairing shifts are required at night, and lights 
required for watchmen in case of outbreaks of fire. The 
transformer losses in the larger sizes then become an” 
important item if allowed to continue on circuit to supply 
these‘trivial loads. ; 

There are, however, many large works which are already 
electrified and supplied from their own plant. If direct- 
current motors are already installed, then a rotary sub- 
station must be put in, at a greater cost to both supplier and 
user. It then mes a matter for calculation to the 
latter whether it will better pay him to replace his exist- 
ing motors by 3-phase, or to pay a necessarily higher 
annual sum for transformed and converted current. In 
other words, the user has to decide whether the capital’ 
charges on the change-over of his motors will be less or 
more than the increased annual charge from a rotary as 
distinct from a static sub-station. Here, in, in power 
supply the difference between an all-round 85 per cent, 
ofbdlaney for rotaries and 95 per cent. for statics cannot 
be overlooked. - _ 

The total capital cost per kilowatt installed at the 
power-house, therefore, from the power-station up to and 
including the user’s sub-station, will be as follows :— . 
TABLE VI.—Cost of Stations, Transmission Systems, and 

Static Sub-Stations. ’ 

















| * | Cost of 
Capa- | Cost of Cost of Static Equivalent ' 
city of | Power- | Transmission Sub- ‘Total Cost at 1.66 ’ 
Su House per| System per | Station "| Diversity 
Station. | Kilowatt.| Kilowatt. | per Factor. 
| Kilowatt. | 
£ £ &£ | & £ 
100-250 13 2 8.33 | 28.38 18.33 
250-1100 13 12 1.75 26.76 16.75 
women nese 
Average 54 17.54 
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Cost of Stations, Transmission 
Sub- 


Systems, and Rotary 





Capa- | Cost of | 
Power- 


| Cost of | 
Cost of | Rotary 
Transmission | Sub- Total Cest at 1.66 
per System per | Station Diversity 
Station. | Kilowatt. ilowatt. per | Factor. 
| Kilowatt. | 
£ 
5.20 
4.26 


| 
Equivaleut 





£ £ £ 
12 30.20 20.20 
29.26 19.26 


29.73 19.73 
\ 


& 
13 
18 


250-500 
500-1500 


| Average os 


These are, however, not the real fi to take when 
fixing a schedule of cb 8, because of the influence of the 
diversity factor. This figure will be found to vary in dif- 
ferent localities and among different industries. For in- 
stance, the ratio of the sum of maxima observed at the 
several sub-stations in Sunderland to the actual observed 
maximum demand on the plant supplying them was only 

‘ the industries supplied were very much of 
the same nature; but it is more general to find a diversity 
factor of 1.66 in a more varied set of industries. 

The author is here speaking of the diversity of sub- 
station maximum loads compared with the observed maxi- 
mum at the power-station. Of course, the ratio of the 
sub-station load to the horse-power of motors installed in 
factories is really only about 50 per cent., representing a 
diversity factor of 2, — 

The following statistics may be useful :— 


Tasie Via. 


Total Maximum | 
Load 


Kilowatts 
Installed. Observed. 


750 

434 

200 

450 
175 
i 56 | 6. 

| D tecrel, Ts 
Obviously the capital cost per available kilowatt at the 
wer-station depends very much on the diversity factor, 
the tigure which may be taken as the assessable value 
of a power-house and transmission system in the one case 
is 26/. + 1.25, or 20/.; and in the other case, 25/. + 1.66, 
or 15. Thus the total capital cost of plant, including a 
static transformer sub-station, will be either 22.54/. or 
17.54/., and the total cost of a rotary sub-station 24.73/. 
or 19.73/., according to size. aes 
It is obvious that some differentiation must be made 

between a low-tension supply of direct current and one of 
alternating current when one is preparing a schedule of 
charges, for at any load factor—say, 20 per cent.—the 
capital charges as between the two systems represent an 
additional 5 per cent. for the rotary over the cost of static 
sub stations, without counting the addition to standing 
c from attendance or from stores, &c., required by 


0. Diversity 





Engine works .. 
Engine works .- 
Shipyard .. 
Shipyard .. 
Shipyard .. 
Dock cranes, 


&e. 
Saw-mills.. ee 


the former type, or the less efficiency of rotary sub-| Eal 


stations. 

It is of little use straining to reduce the capital outlay 
per kilowatt on the power-house and distribution system 
if one is going to sink an additional 2/. or 3/. per kilowatt 
on rotary sub-stations, so that there can be no doubt as 
to the wisdom of applying static sub-stations to all indus- 
trial purposes wherever possible; and it is useless de- 
signing a highly efficient power-house and transmission 
system if one throws away 10 per cent. at least in a sub- 
station. 5 

Space is of great importance to the manufacturer, and 
so much less is required, of course, by the static sub- 
station (about 0.8 square foot per kilowatt installed, as 
against 1.75 square feet required in a rotary sub-station). 
Power - suppliers will do well, therefore, so to arrange 
their transmission system that works requiring 100 kilo- 
watts or more shall be supplied whenever possible from 
their own local static sub-stations. If the works can be 
grouped, a centralised sub-station can be put down, with 
overhead low-tension mains to each of the works supplied 
from it, so as to minimise expenditure on this item. 

In the published tables of 1907 of the London County 
Council Electric Supply Bill a differential tariff was 
adopted by the advising engineers to the Council, but in 
no other Power Bill this been specifically quoted. It 
is true that all Power Billa have maximum scales of 
charges, and can differentiate to various classes of con- 
sumer within those limits; but that is not the same 
thing as actually publishing a definite tariff which takes 
into account the differences above mentioned. 

Of course, the lighting e will represent a curve 
higher at every point the power curve. This is 
obvious from the fact that one does not get the same 
diversity factor with lighting-consumers as with power- 
consumers. 

It is a comparatively easy matter to estimate closely 
the cost of a power-station, and even of the transmission or 
distributing system and sub-stations ; and the one factor 
which is really unknown, but upon which the scale of 
cnaee so much depends, is this diversity factor ; 1.66 
ma: all right in one district, but it applied universally 
will certainly lead to trouble, for the revenue would be 
too small if the consumers were charged on a scale depen- 
dent upon a diversity factor of 1,66, if in practice this 
factor only to be 1.25. Therefore, in fixing maxi- 
mum scales it is wise always to base the maximum rates 
upon a diversity factor of unity, and the actual commercial 
scales which will thereafter charged will, no doubt, 





depend upon the experience which is gained by the supplier 
after some yéars of working. 

To some extent the load a can be raised artificially 
and by arrangement. In one locality the author got 
manufacturers to modify their dinner-hours, so that 
instead of all shutting down Le eenngee i —_ 
mately half shut down from 12 to 1 p.m., and half from 
1to2p.m. Some power companies are also arranging to 
supply chemical works, in some of which certain pro- 
cesses can be shut down during restricted hours. This 
all helps, of course, and, as a matter of fact, is really 
about the sole reason why such very small charges are 
made to such consumers. 


Srction IV. - 

The severest handicap to power supply from existi 
London and provincial ehishens wet er pet arene | 
by companies or municipalities—is, in the ra | of 
cases, their present high capital cost per kilowatt. It is 
true that with each extension this figure is reduced; still, 
it will be found very difficult, especially in the case of 
London undertakers, to reduce their total much below 600. 
per kilowatt, or, in the case of large provincia] stations, 
to reduce their capital much below 40/. per kilowatt, or 
smaller stations to 50/., taking into account all existing 
capital —— 7 

is is where the modern power company comes in 
with the benefits of latest electrical practice, much cheaper 
buildings, larger and cheaper units of plant, and, gene- 
rally, an altogether lower cost per kilowatt. Even with 
a@ power company, however, there is a danger that the 
capital, while minimised in the power-house, may be 
unduly raised by the cost of transmission over too great a 
distance. 

The present capital expenditure per kilowatt on London 
municipal systems averages 93/., and London company 
stations 103/.; while the present expenditure on provin- 
- municipal stations is 70.8/., and provincial companies 


Table VII. shows the average prices charged by existin 
undertakings for power in "1906 within the area proposed 
to be covered by the various London Power Bills. Side 
by side are given the oy which ought to have been 
den ed, assuming that the average | factor of power 
supply is ot cent., and the diversity factor 1.66. The 
average | factor will certainly not be more than 
20 per cent.; and if it really has a lower value, then 
the author’s criticisms tell so much the more against 
the present suppliers. It will be seen that in the 
case of the South Metropolitan Company the average 
price charged for power was 1. r unit, whereas 
the real charge should have been 2.367d.; or, take 


TaBLeE VII.—Comparison of Actual and Correct Charges 
Sor Power by Local Authorities. 


Probable Charge 
from Power- 
Supply Company. 


d. 


Actual 
Charge. 


Correct 


Local Authority. Charge 





the power-user is being supplied by these undertakers at 
the expense of their lighting-consumers, who are paying 
an unduly high rate for their supply, or, in the case of 
certain London municipalities, at too high a cost of public 
lighting. This system may do very well where there 
is only a small amount of power to be given, and 
where the ee revenue is only a small 
fraction of the gross receipts; but let there be a big 
increase in the amount of power supplied at the same 
rates (and despite its effect in the general reduction of 
generating costs), it will be found then that the total 
receipts are not commensurate with the total costs, and 
the result will be an unsuccessful undertaking. 

It is very unwise of central-station engineers and 
managers to hoodwink themselves by thinking they are 
going to supply a small section of power-users at a 
nominal cost, and they forget that the Nemesis must come 
if those power-consumers extend so as to me an 
important and dominating proportion of the total. In 
the case of — London boroughs and London com- 
panies it is really quite an impossibility for them to 
supply power at anything like the cheap rates which will, 
on the one hand, induce power-users to purchase electri- 
city from them, and, on the other, leave their supply under- 
takings on a sound commercial basis. 

That there is only one way in whicli to deal with the 
London problem must be obvious to all engineers—that is, 
through some means, a large power-station must be erected 
at a minimum cost, which, without prejudicing the pre- 
sent capital involved in the existing undertakings, will 
enable electricity to be supplied for all purposes at con- 
siderably less rates than now obtain. The capital sunk in 
existing undertakings cannot, of course, be ignored ; it 
constitutes a dead weight upon electrical supply in London, 
which will remain until this original capital shall have 
been redeemed. That cannot be for several years yet, 
and therefore the only compromise is to provide this 
supplementary low-cost station to co-operate with and 
assist those already in operation. 

The effect is apparent even now, for the more successful 
companies, whose able administration cannot be ques- 
tioned, find that since they have had to reduce their 

es of ch they are not able to declare the same 
dividends as they were able to do a few years back ; and 
this effect is likely to get worse rather than better. Or 

e the case of some London municipalities who have 
so very foolishly contented themselves by merely putting 
aside a sinking fund on a forty-two years basis, well 
knowing that their plant could not possibly exist for so 
a a time. Those municipalities who have wisely 
added a depreciation fund to this long-period sinking fund 
are, of course, in a better position; but they are, unfor- 
tunately, the exceptions. It will certainly be admitted 
that twenty-five years is the maximum period which 
engineers would be wise to allow as the equated life of 
their plant. Such municipalities who have allowed de- 
preciation merely at the rate of a forty-two years life have, 
therefore, ppm | eal to make up for past years, and they 
simply cannot put themselves in a sound financial position 
and at the same time offer their power-users such a low 
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scale of chai as promote a large revenue from the 
| sale of electricity for power. bee again, can only 
carry out the duties imposed upon them by their orders 
| by @ wise co-operation with some central scheme. 

Turn to the provinces. Table VIII. shows the true 
| cost of production in some of the larger provincial muni- 


TaBLeE VIII.—T7rue Cost of Production in Larger 
| Municipal Stations for the Year 1907. 
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TaBLE IX.—True Charges for Power Supply, based 
on Cost of Production and 1.66 Diversity Factor. 
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the Westminster wey om de the charge was 1.83d., 
whereas it should have 2.4d. Or, take the muni- 
cipal cases: Battersea, where the charge is 1.5d., and the | 
real charge should have been 1.975d.; Islington, where | 
the charge was 1.37d., and the real charge 2.2d; or St. | 


Pan average cha of 1d., and the real charge 
should have been 1. This means, obviously, thas | 
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cipal stations. These figures are based upon the official 
publi results for 1906 or 1907. In every case the 
capital charges have been taken as requiring interest at 
an average rate of 34 per cent. and depreciation at 2$per 
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cent. In other words, a modest 6} per cent. has been 
taken upon the total capital expenditure. The author 
thinks that noone will quarrel with him as to this figure, 
which, if anything, is on the low side. y 

Table IX. shows the scale of charges which could be 
adopted for power after allowing the diversity factor. 
There it will be found that the average rate for, say, a 
20 per cent. load factor consumer is 1.16d., whereas 
a@ power company ought to be able to supply such 
a consumer successfully at not more than 0.8d., or a 
reduction of 30 per cent. This is the result of 
the larger stations. And if one turns to the smaller 
provincial stations, which are given in Tables X. 
and XI., the results are very much thesame. It must 
not be overlooked, however, that the larger districts 
will almost certainly have a higher diversity factor, 
and thus the author 1s quite probably wrong to assume 
the same coefficient in both tables. These figures, of 





Take the case of the Newcastle Power Com —which 
at t is the only one o ing over & area— 
on the scale on which it is ex power com- 


ies will work. Table XII. gives the real cost of pro- 
uction based on the 1907 figures. 

Side by side is the power scale of charges based on 1.66 
diversity factor. This company has an expenditure of 
59.62. per kilowatt installed, ~ 4 which the cost of the 
stations has about 33/. per kilowatt ; mains and sub- 
stations, &c., 261. It is interesting to note that the plant 
installed in sub-stations amounts to about 35,000 kilo- 
watts, yd by generating plant installed at the 
station, with a total capacity of 20,000 kilowatts. Now it 
cannot be said that even this company, having so 1 a 
capital expenditure involved, and operating on such a 
big scale, is entirely satisfactory in its finances with a 
depreciation and reserve account amounting to only 1.07 
per cent. for the year. The question arises on such an 


TABLE X.—Trvue Cost or Propucrion rrom SMALLER Monicrpat STaTIONS FOR THE YEAR 1907, 
‘ AT DirFERENT LoaD Factors. 





Annual Load Factor. Aberdeen. | Dundee. (Cheltenham. | Coventry. Darlington. | Oldham. Average. 
| 
per cent. a d. d. da. d. d. d. 
5 5.66 | 4.43 6.20 4.90 4.25 | 6.07 | 5.25 
10 3.04 | 2.40 3.42 2.67 2.79 3.32 | 2.04 
15 2.17 1.72 2.50 1.93 1.71 2.40 2.07 
20 1.74 1.39 2.03 1.57 1.39 1.94 1.67 
25 1.46 1.18 1.75 1.34 1.19 1,67 1.43 
30 1.30 1.05 1.58 1,19 1,08 1.49 1.28 
35 1.17 0.95 1.43 1.08 0.98 1.36 1.16 
40 1.08 0.88 1.34 1.01 0.91 1.25 | 1.07 
50 0.94 0.78 1.19 0.90 0.81 1,12 | 0.95 
60 0.86 0.71 1.11 0.82 0.74 1.04 | 0.88 
70 0.80 0.66 1.04 0.77 0.70 0.97 | 0.82 
80 | | 0.75 0.63 0.99 0.78 0.67 00 86| 077 
Number of units sold.. es 4,280,248 3,489,231 1,701,370 2,522,110 1,095,287 4,133,615 
Plant installed. . oe 3810 k.w. 3010 k. w. 1980 k.w. 2400 k.w. 748k.w. | 5282 k.w. 
c rat | 2633 k.w, 2367 k.w. 1316. k.w. 1533 k. w. 740k.w. | 2400 k.w. 
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TaBLeE XI.—True Charges for Power Supply, based on 
Cost of Production and 1.66 Diversity Factor. 




















Annual | } 
| Aber-| Chel- | Coven- |Darling- 

—— deen. ‘Dundee, |, cher try. ton, [Cosham [dean. 
actor. | | | 

pe |} a | @ d. d. a -|- a |-4@ 
5 | 868| 282 | 899 | 258 | 273 | 387 | 225 
10 2.00 |*1.59 | 232 | 149 | 158 | 222 | 186 
15 | 147!/ 119 | 1.76 | 114 | 1.16 1.67 | 1.56 
20 | 1.21) O98 | 148 | 0.97 1.00 | 1.39 | 1.17 
2 | 1.05, 086 | 13L | 086 | 0.89 | 123 | 1.03 
30 | 0.95! 0.7 1.20 | 0.80 | O8t 1.12 | 0.94 
3 | 087!| 0.72 | 1.12 | 075 | 674 | 1.04 | 087 
40 | 0.82) 0.68 | 1.06 | O71 | 0.70 | 0.93 | 0.82 
50 | 0.74) 061 | 0.98 | 065 | 066 | 0.90 | 0.76 
60 | 0.69; 0.67 | 092 | 0.68 | 062 | O85 | 0.71 
70 | 0.65) 0.55 | 088 | 0.60 | 058 0.81 | 0.68 
80 | 0.62) 0.52 | 0.85 0.58 | 0.56 0.77 | 0.65 


course, will improve as years go on—or, at least, it is hoped 
so—because with extensions of the stations, as has been 
said before, the capital cost per kilowatt should be re- 
duced. This will apply with more force to the larger 
systems. But a warning should be noted by station 
engineers that the future will bring, in all probability, a 
very large proportionate increase of low-price power units, 
and with tuspeovements in lamps and their reduced energy 
consumption, the proportionate lighting units may even 
fall below their present figure. 

This all means that the average revenue per unit will 
be considerably lessened. The only possible way, there- 
fore, to meet this is to watch every penny of capital spent, 
and not to waste money on ornate buildings and expen- 
sive land, or to install too much spare Fi eye It is | by 
these means that electrical supply will be able to hold its 
own, 

The author may be criticised for taking only 6} = 
cent, in the case of the large undertakings, while he has 


TasLe XII. 


Newcastle Power Company. 





Load Factor. a: Eg Deal ak tim 
Average Cost of | Real Cost for Power 
Production, 1907. | Supply, 1.66 D.F. 
r cent, . d, 
mr 10 2.31 1.49 
15 1.62 1.07 
20 1,28 0.86 
25 1.07 0.74 
30 0.98 0.65 
35 0.83 0.60 
40 0.76 0.55 
50 0.65 | 0.49 
60 0.58 0.44 
70 0.53 | 0.42 
20 0.50 | 0.39 


| 

taken 10 per cent in Tables I. and II. for the smaller 
local works plant; but he is perfectly justified in so 
doing, and for this reason: In the supply stations the 
plant has been built to careful specifications, is under 
expert supervision, and there is a reasonable proportion 
of stand-by plant, with consequent relief in the pane 
hours per unit of plant ; whereas in the case of a | 
factory plant, not only is there considerably less super- 
vision, but the installation includes no stand-by plant. 
Therefore a depreciation of 5 per cent. is taken instead 
of 2? per cent., and interest is allowed at 5 per cent., this 
being the figu:e: which manufacturers generally require, 
as aquant the 34 per cent., the average value of municipal 
stoc 





undertaking whether undue expenditure has not been 
made upon the transmission system. 

The author read a paper in 1904-which dealt with the 
question of transmission distances in this country, and 
then showed that at a pressure of 10,000 volts the econo- 
mical distance for transmitting a load of 1500 kilowatts 
was only 11 miles, where the displaced local station cost 
207. per kilowatt. A new diagram (Fig. 1) is now given 





which shows the effective radii of distribution for different 
loads, and different costs per kilowatt. An explanation 
is necessary to make this curve perfectly clear. _ 

It has been assumed that every 100 kilowatts installed 
at the power-station will supply 166 kilowatts outside ; 
and the cost of the power-station is taken at 12/. per kilo- 
watt, or 7.2/. per effective kilowatt supplied. Each curve 
represents a consumer, or p of consum situated at 
the respective distances and supplied through high-tension 
cables laid in duplicate and static transformer sub- 
stations. The horizontal lines show the costs of alterna- 
tive local stations per kilowatt. The point at which the 
two curves cross is that at which both systems are equal 
in cost. It shows, therefore, that so far as capital is con- 
cerned the effective radii of transmission in miles are as 


follow :— 
Tasrz XIII. 





| Local Station, Costing per Kilowa‘t, 











Kilowatt. | Voltage. —— “ia - - 
20. | 25% | 80. | 40% | 60 
miles | miles | miles | miles | miles 

500 6,600 ay. Lu«aSe 7 10.3 | 138 
1000 11,000 68 | 8&5 112 16.5 | 22 
1500 11,000 7.8 | 116 15 22 

1500 15,000 85 | 124) 162 


2000 20,000 | 9.7 / Me | 18.5 


These distances, of course, only refer to a comparison be- 
tween a supply from a central source and local plants 





installed within factories, which usually cost from 20/. to 
252. per kilowatt. ; 
Transmission by overhead lines would still further in- 
crease these radii, of course; but there is still much 
difficulty and great expense in obtaining the necessary 
easements for high-tension lines in this country. 

Table XIV. sets out the estimated charges of various 
power companies. In the firat column are given the 
estimated ee. charges which were pro} in the 
London County Council (1907) Bill, column Ia, being for 
extra-high-tension untransformed energy at the con; 
sumer’s terminals, column Ib. for transformed alter- 
nating current at any pressure, and column Ic. for 
t ormed and conve direct current at any pressure. 
In the next column are set forth the maximum prices 
under this Bill; in column III. the maximum price 
proposed by the Administrative Company of 1906; and 
in column IV. the real tariff which em th charged by 
the Newcastle Power Company, based on their 1907 
results, and with an estimated diversity factor of 1.66, 
is set out again for convenience. 

Summary.—The costs of various prime-movers in- 
stalled in factories of various kinds have been given, and 
examples from different works. The present inability of 
most undertakings to meet a large demand for power at 
such rates as to hold their own with local plants has been 
discussed. What, then, is the remedy to remove this 
somewhat precarious state of things? It must be admitted 
that the indictment is true, generally s ing. 

If Table XIV. is compared with Tables I. and IL, it 
will be seen that a power company can compete success- 
fully with any of theee other prime movers if the power 
company supply transformed alternating current ; but if 
the power company is constrained to supply direct 
current, then it is only with smaller plants—t.e., 100 
horse-power or less—with which it can hold its own. 


TaBLe XIV.—EZstimated Charges from Bulk Su 
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10, 1002 | 1,159 (1.453, 1.738 | 2.179 1.50 1.49 
15 | 0.728 | 0.839 | 1.042, 1.258 | 1.562 1.16 1.07 
20 | 0591 | 0.679 | 0.836, 1.019 | 1.264 | 1.02 0.86 
25 0.608 | 0.583 0.713 0.875 | 1,069 0.04 0.74 
800.454 | 0.519 | 0.631, 0.779 | 0,046 ee 0.65 
85 0.414 | 0.474 0.572| 0.710 | 0.858 | 0.81 0.60 
40 0.385 | 0.439 | 0.528 0.659 | 0.792 0.75 0.55 
50 | 0.344 | 0.391 | 0.466 0.587 | 0.699 0.72 0.49 
60 | 0317 0.359 | 0.425 | 0.539 | 0.638 os 0.44 
70 0.207 | 0.387 | 0.396; 0.505 | 0.604 ee 0.42 

0.479 | 0.561 0.64 0.89 


80 0.282 | 0.3.9 — 


It is not suggested that the figures in this table are 
the ultimate minimum charges for power which power 
companies can afford to make, but they cannot be reduced 
oy 

The influence of additional capital cost per kilowatt is 
shown in Fig. 2, in which successive curves are shown, 





0688 


adding to each the capital charges due to the increased 
ex iture. 

ft will be seen that the difference in cost of profuction, 
at 20 and 25 per cent. load factors, between a system 
costing 252. per kilowatt and one costing 50/. per kilo- 
watt is 32 per cent.—and at 30 per cent. load factor, 
29 per cent. This demonstrates very clearly how impor- 
tant it is to minimise the capital involved. 

The author believes he has made out a case for showing 
that in all the larger power-stations where the capital 
expenditure is reduced to a minimum, and the supply is 
produced on a sufficiently large scale, but within a reason- 
able distributing radius, a sound scale of charges for 
power can be made, which (apart from all the incidental 
advantages resulting from a supply from an outside 





source available at any hour of the day or night) can hold 
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its own with any independent local power plant, whether 
supplied from steam, or gas. But, as has been known 
for a time now, the capital expenditure must be 
minimised, and distribution must not be.attempted over 
too great a radius. 

It has been shown that the London companies and 
municipalities, having been the pioneers of supply, are, 
unfortunately, crippled ye t expenditure, cannot 
conceivably, except in a few isolated cases, so reduce their 
cost per kilowatt, or increase their production, as to 
economically meet this demand for low-priced power. 

This problem in London can only be dealt with by 
centralisation, and all further expenditure on existing 
individual systems is prolonging an evil which must ulti- 
mately be reflected upon the undertakers, and is, in fact, 
already so doing. 

In the proriness a different problem is presented. 
Many of the smaller boroughs cannot hope to attain such 
eee, _ many of t “ Fn ey saddled with 
a high capital expenditure per kilowatt, such as to prevent 
them from offering the low scale pe This remark 
does not ms the smaller boroughs, where power 
supply cannot me a dominating part of the output, 
for in such cases among er users a larger diversity 
factor exists, and it may be expedient to sacrifice the 
principle of a uniform tariff to all classes by offering a 
special rate to such sparse power-consumers. But if this 
principle—or rather. want of principle—be applied in a 
small industrial town where the power supply may become 
quite the dominating output, then such a policy can only 
produce disaster. In such a case there appears to the 
author’to be only one alternative—viz., that all exten- 
sions of the local generating plant should be stopped, and 
that supply: should be taken from a power company, if 
there be one reliably constituted in the neighbourhood, 
as has been arranged by the Middlesbrough and Tyne- 
mouth municipalities, for instance; or a joint board of 
local towns could co-operate at a very considerable saving 
to the respective partners if sufficiently proximate to one 
another. If this be too Utopian, then possibly the 
County Council of the district could take the matter up, 
or by the aid of legislation the principal borough of the 
group could undertake this responsibility. 

It will be found economically more sound to concen- 
trate plant in the larger town and transmit to sub-stations 
in the surrounding towns than to go on increasing each 
station. That station offering the better facilities for 
circulating water, coaling, and cheap land and assessment, 
would naturally be selected. 

Electricity supply differs materially from gas supply in 
the want of economical accumulation, and to attempt to 
store electrical energy at the present time on too 7: 
scale would necessitate too great a capital cost. Whe 
separate undertakings in small boroughs—having 
operated for so many yoore without opposition, and 
having either paid off their debt or saved a very large 
reserve ang oe a able Ng cy is in this s oe 
consequent higher wor ‘actor, re ting, o' 
course, & to = nal cost of producing plant. _By the 
multiplication, however, of small electricity stations, the 
initial cha: of starting the undertakings, the smaller 
units of plant, the unnecessary amount of stand-by, 
neither of which would be so accentuated in one common 
station—all tell against the successful competition of the 
electricity undertaking, op , a8 it probably is, by the 
already established gas wor 

For small local boroughs, therefore, to go on adding to 
this cost, and therefore increasing their difficulties, is, to 
the author’s mind, a grave mistake. It is of no use 
arguing that the small gas undertakings paid their way, 
and have now become successful even on the small C) 
referred to. The conditions are so utterly different, for 
the gas works had an open field. i 

Looking back, it would have been much wiser if the 
controlling authorities —viz., the Local Government 
Board and the Board of e—had prevented some of 
the smaller local boroughs from adopting their separate 
electricity stations. The only remedy the author can 
suggest, after an extensive study of this pa, is the 
co-operation of neighbouring boroughs who already have 
plant; the supply of neighbouring townships from a 
central borough, which must be effected despite muni- 
cipal jealousy ; and in the case of new boroughs requiring 
—as they will require—an electrical supply, an arrange- 
ment with a neighbouring borough or with a power com- 

y for this supply. This does not epply to munici 
Cenke only, but to companies as well. The author 
hopes that the results of discussing this paper will not only 
éstablish in the minds of factory owners that electricity 
supply from outside, with all its advantages, can be made 
successfully and in competition with local power instal- 
lations of any kind in the majority of cases, but also 
awaken engineers responsible for town installations to 
the advisability of co-operation, rather than extending 
small stations individually at greater cost. 





Spanish Canais.—The Gaceta de Madrid recently 
contained a copy of a decree authorising the raising of 
a loan“of 701.7542. by ‘‘ El Conejo de Administracién 
del Canal de Isabel I1.,” for canal construction. 


PREMIUMS ON AN AMERICAN RAILROAD.—The Atchison, 


Topeka, and Santa Fé Railroad have introduced a bonus | 


system for their drivers and firemen. Such bapa are 
not usual in the United States, where the English system 
of coal premiums has not hitherto been irded as pro- 
ducing the best results from the traffic point of view. 
The new system on the Atchison, Topeka, and Santa Fé 
Railroad provides for the award of bonuses or premiums 
for engine crews which run their — the greatest 
distance with the least expense in 

repairs, 
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Owine to the amount of interest that has been 
aroused by the salvage and subsequent reconstruction 
of the ite Star liner Suevic, which has recently 
arrived at Live 1 to again take up her place in the 
service of the ite Star Company, it may be of in- 
terest to note that a no less noteworthy feat of a similar 
type was performed in 1899, on the occasion of the 
wreck of the s.s. Milwaukee, a vessel owned by the 
Elder, Dempster Line, but now belonging to the 
Canadian-Pacific Company. This vessel, which had 
a length of 500 ft., was wrecked on the Aberdeen 
coast, and in the salvage operations was cut in 
two by means of dynamite cartridges. The bow 
rene was abandoned, but the after portion was 

rought into Wallsend-on-Tyne, stern first, by tugs, 
but assisted by her own engines. The repair-work 
was placed in the hands of Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, who constructed a 
new bow portion, which was successfully launched from 
their yard. The two portions, which are shown in the 
above illustration, were then placed in dry dock and 
joined up, the work proving completely satisfactory. 








VaLPaRAIso Harsour.—It is reported, according to 
the Board of Trade Journal; from the British Legation 
in Chili that, owing to the unsettled financial situation, 
the difficulty of raising loans on good terms, and the low 
rate of exchange, there is very little prospect of the 
expected harbour works at Valparaiso being undertaken 
at present. Plans are, however, before the Government, 
and French, Dutch and Swiss projects are being discussed. 


Locomotivss in Russia.—The number of locomotives 
ordered from Russian werks in 1906 was 873, of which 
812 were for the Russian State Railways and 61 for 
private railways. The works which built the 873 locomo- 
tives were the Briansk, the Kolomna, the Hartmann, the 
Kharkoff, the Sormova, and the Poutiloff. Last year 
729 locomotives were ordered from the works named as 
well as from the Newsky and the Votkinsky works. Of 
the 729 locomotives ordered last year, 637 were for the 
Russian State Railways, 88 for private Russian railway 
companies, and four for private individuals. The orders 
for locomotives thus far given out in Russia for deiivery 
in 1908 comprise 558 engines. In the case of 56 engines 
ordered for the Russian South-Eastern Railway, it is pro- 
vided that ~—— shall be made in three years. Of the 
remaining locomotives, 283 are goods engines of a 
heavy type, and 219 passenger engines. It is, of course, 
bable that further orders may be given out for delivery 
in 1908 before the year has run its course, 








CANADIAN Tin-PiaTe Miu.—The first Canadian mill 
to turn out tin plates started operations at the end of 
December. This plant is situated at Morrisburg, On- 
tario, and its construction was commenced early in 1906. 
The plant holds a somewhat unique position, being not 
only the first plant for this trade, but also being engaged 
in the only industry that receives neither bounties from 
the Government nor protection in the form of tariff on 
imports. The canning industry of Canada consumes 
some 450,000 cwt. of tin plates per annum; and while it 
is considered that the imposition of a protective tariff on 
these imports would be met with a good deal of oppo- 
sition from canners and farmers, it is folieved that there 
would be little objection to the granting of suitable 
bounties, and it is expected that this will be done 
before long. 


Tue Warner TramcaR Truck.—On Friday last, 
January 10, a demonstration of the action of the Warner 
truck was given, by the courtesy of Mr. H. E. Blain, the 
tramways manager, over the lines of the West Ham 
Corporation. The essential feature of the truck is that 
the axles are not held parallel and rigid, as is usually the 
case, but each independently can maintain itself square 
and central with the track over which it is ing at any 
instant, and can, moreover, do this without shock or 
strain to the body. This freedom of movement of the 
axles is obtained by suspending the framing from the 
axle-boxes by means of bolts capable of a limited 
swinging motion. As such a device alone would prevent 
the transmission of power through the axle-boxes, the 
latter, for each axle, are connected by a stout framing to 
& king-pin on the centre line of the car. Thus the pro- 
pelling thrust is always central, and side shocks to the 
wheels, due to irregularities of the track, are not trans- 
mitted to the body of the car. It is not claimed that a 
perfect action on curves is obtained, as it is obvious that 
with any design in which equal wheels are fixed to an 
axle one of them must slip when a curve is taken. How- 
ever, to permit the axle to accommodate itself to the best 
of its power is, undoubtedly, a step in the right direction. 
The guests were enabled to compare the action with that 
of an ordinary truck by trips of considerable length made 
in the respective cars with the floor boards removed. 
We understand that the cost of the Warner truck is 
considerably less than that of a bogie-truck ; it is claimed 
that both car and track maintenance are diminished by 
its adoption. A tram fitted with the Warner truck has 

giving every satisfaction on the West Ham lines 
for a considerable period. ‘The truck is the invention of 
Mr. J. S. Warner, of the Warner Engineering Com- 
ore Limited, 11, Dartmouth-street, Queen Anne's Gate, 
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Where inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 
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Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
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Any person may, at any time within two months from the date of 
the advertisement of the ptance uf a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


23,012. H. E. Angold and Maxim Electrical Com- 
pany. London. Arc-Lamps. [4 Figs.) October 
17, 1906.—This invention relates to arc-lamps of the flame type. 
One object of the invention is to provide simple, but efficient, 
means for feeding the carbons, another object being to prevent 
sparking between the carbons and the tubes through which they 
are fed during the feeding operation. According to the invention, 
a resistance is placed in parallel with the lamp by a contact on, 
or controlled by, the floating feed mechanism—viz., the rising 
and falling mechanism disposed between the controlling solenoids 
and the carbons, in order to cause extinction of the arc, for feed- 
ing purposes. In carrying out the invention according to one 
mode, a series coil @ and shunt coil b, provided with cores and a 
dashpot, as usual, are employed. The cores are connected by a 

ocking-arm c, which is connected by a link d to another lever e, 
pivoted to the frame of the lamp at one of its ends, and connected 
at its free end to a yoke, from which two rodsdepend. These rods 
i are connected at their lower ends to small gripping-levers or 
clutches k, Fig. 2, which are pivoted upon lugs formed on tubes J, 
in which the carbons m are inserted. These tubes, which are com- 
paratively short, are arranged within longer tubes n, which may 
form the main supports of the lamp. The larger tubes are in- 
sulated from the frame of the lamp, and are slotted, so as to allow 
the lugs on the inner tubes, and the small levers k pivoted to 
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them, to slide freely for a certain distance. Collars o are arranged 
at the extremities of the larger tubes, upon which the smaller 
tubes J, or the small levers k, may strike or rest in their lower 
position. The small gripping levers k have cam-shaped ends pro- 
jecting through slots in the inner tubes 7, so that the levers k, 
under the influence of springs and the weight of the carbons, tend 
to bind upon the carbons within the inner tubes. When the lamp 
is idle the carbons fall, and rest — a phosphor-bronze or other 
support. The feeding of the carbons may be effected by means 
of a contact ¢ on the rocking lever c connecting the cores of the 
coils a, b, adapted on the upward movement of the lever and down- 
ward movement of the car to engage a contact u, and to 
in parallel with the lamp an equivalent resistance, thus short- 
circuiting the lamp and its series coil a, oo the yoke is 
allowed to fall suddenly. This leaves the small tubes J, with their 
ripping levers k, free to fall as far as the collars o in the larger 
tubes, the grip of the levers k being slightly relaxed to permit the 
necessary.feed. When the carbons fall together and touch, and 
more or less current flows through them, the series coil is ener- 
vised, and in raising the carbons to strike an arc, it at the same 
ime is adapted to cut out the resistance, so that the whole 
current normally passes through the carbons. Just before the 
carbons again require to be fed the resistance is again thrown in, 
and the operation repeated. (Sealed December 12, 1907.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

23,224. E. Bennis and A. W. Bennis, Bolton. 
Mechani [3 Figs.] October 19, 1906. 

This invention relates to improvements in the firing of kilns. It 
!.as hitherto been found impracticable to apply mechanical stoking 
to kilns, so that the a of steady firing, which is so 
mportant in this class of work, has been lost. In this invention, 
‘ furnace A is built parallel with one of the sides or ends of the 
kiln B, preferably arranging the ash-cleaning-out door C at the 
side of such furnace. The Bennis mechanical stoker and self- 
cleaning furnace G is preferably used, so that the clinker and ash 





are conti ly being cl d from the fire, while the fire is fed 
regularly with small quantities of small coal. This stoker and 
furnace will maintain a +37 temperature, and a high tempera- 
ture if desired. An arch D is built over the whole length of the 
furnace grate, so as to conserve the heat at this point, and ensure 
very complete combustion. It will be manifest that if the gases 
were taken direct from the furnace to the various flues sur- 
rounding the kilns, that the flues nearest the furnace would 
receive the st amount of heat, and thus heat the kilns 
unevenly. In this invention a mixing-chamber E is constructed 
of refractory material, into which the whole of the products of 





filling the clearance spaces with air. Durin; ne: ction 
——— =e valves and 8 are open, what the ve 2 iaeh 

so as to cut supply through the passage c, and o 

eogees ly. Gas, lore, is sucked into the working cod 
of the cylinder and mixes with the air which was contained in 
the clearances. At or near the end of the stroke the valve 2 is 
again shifted, cutting off the supply. At the end of the 
suction-stroke the pressure in explosion end of the cylinder 
is not quite equal to that of the atmosphere, the valves remain 
open for a portion of the return or compression stroke, and. air 
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combustion are led from the furnace by the passage H, this flue 
or chamber being at a slight elevation above the entrances of the 
flues F under the kiln. The gases of combustion fill up the whole 
of this chamber E, and, being hot, naturally tend to be efficiently 
mixed at the top of the chamt The ent to the kiln flues, 
being placed somewhat below this chamber, draw from these mixed 
hot gases as much as is required to heat the kiln, the draught 
being controlled either by a swivel or other damper in the 

hi y, or by dampers in the flues of the kiln itself, or prefer- 
ably by both, so that very fine gradations of temperature may 
be secured. (Accepted October 2, 1907.) 


21,234. A. 8S. Haslam. Derby. Internal-Combus- 
tion Engines. [1 Fi;.) September 25, 1906.—This invention 
relates to a differential piston positively scavenging engine work- 
ing on the four-stroke cycle. The drawing shows diagramma- 
tically a half-section of the engine. The two pistons a, b are 
fixed to the same rod, the smaller piston @ being at the explosion 
end of the cylinder and being the acting piston. Air is admitted 
to the space between the differential pistons by a valve 1, and 
this space is connected to the explosion end of the cylinder by a 
passage c having in it two other valves. The first of these valves 
2 has a double function, opening or closing the passage c, and at 
the same time cutting off the gas supply from the passage c 
when the latter is open, or admitting gas into the passage c 
when closed, as the case may be. The second valve 3 isan ordi- 
nary admission valve, admitting air or gas into the explosion end 
of the cylinder. The valve 2 is cylindrical, and works ina 
cylindrical casing closed at the top and situated in the passage c. 
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Air is admitted to the valve through the openings in the sides 





of the casing, and gas from the supply d through openings in the 
top of the casing. In the position shown, air is 
valve, the gas ports being closed by the annular top of the valve. 
The working of the engine is as follows :—During the explosion 
stroke the valve 1 is open, the valve 2 is open to the passage 
of air, but closed to the supply of gas, and the valve 3 is closed. 
The exhaust-valve opens near the end of the explosion stroke, 
and remains open during the whole of the next or scavenging 
stroke, closing on the commencement of the third or suction- 
stroke. During the scavenging stroke the valve 1 is closed, the 
valve 2 is as before, and the valve 3 is opened about midway of 
the stroke, and remains open during the suction-stroke, and closes 
just after the gas-valve on the commencement of the compres- 
sion stroke. Air is therefore forced by the |} r piston through 
the passage and past the valves 2 and 3 into the explosion end of 
the cylinder, sweeping out the products of combustion, and 


ng through the | 


fore enters through the valves 1, 2, and 3, raising the pres-. 


sure to nearly atmospheric before com: 
(Sealed Dec: mber 12, 1907.) pression commences. 


Sheffield. ] 

16, 1907.—In hydraulic power is of necessity 
applied to the top of the knife-holder either centrally or at two 
or more points in the length of the knife, with the result that 
when cutting is being performed elsewhere than at the centre of 
the length of the knife, the knife-holder has a tendency to cant in 
the plane wherein the knife operates, and consequently throws a 
heavy strain on its end guides, this strain i with the 
distance from the cenire of pressure at which the cutting is per- 
formed. The object of the present invention is to reduce as much 
as possible the strain on the guides of the knife-holder in heavy 
plate-shears, and for this purpose the knife-holder is made in the 
form of an inverted J, the tail end of whose stalk is fitted to 
work between guides mounted preferably on the top entablature 
which carries the hydraulic cylinders. 2 is the knife, which is 
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carried by the knife-holder 3, the latter being mounted to work in 
vertical guides 4, 4 at the respective sides, and, as at 5, 5, at the 
front and back of the holder. The downward stroke of the knife 
2 is produced by the pressure of rams 6, which bear upon the top 
of the knife-holder 3, and are forced downwards by hydraulic 
pressure supplied to the cylinders 7, in which the rams are fitted 
to work, these cylinders being mounted in the entablature of the 
shear-housing. upward stroke of the knife 2 is produced by 
means of other rams. The knife-holder 3 is made in the form of 
an inverted 7, being provided at the middle of its width (which 
is also, as in the case illustrated, the centre of ssure) with a 
vertically extending stalk 23, whose upper end is fitted to work 
in guides which may be mounted on the entablature. Preferably 
the stalk 23 is formed integrally with the knife-holder 3, and is 
made of upwardly-tapering conoidal shape, extending through a 
central opening 24 in the entablature, the upper end 25 of the 
stalk being fitted to work in a hollow cylindrical guide 26. 
(Sealed December 19, 1907.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


25,288. S. Bramley - Moore, London. Clutches. 
{8 Figs.) November 9, 1906.—This invention relates to clutches of 
the cone type, comprising one fixed member and one sliding 
member. e drawings show the application of the invention to 
an ordinary cone-clutch in which one part a! thereof is fixed on 
the driving-axle y, and the other a thereof is mounted to slide on 
the driven axle z ; the two ings band b! are arranged to act 


on the part @ through an intermediate piece c carried by a 
sleeve c! mounted to slide on a sleeve d formed on or fixed to the 











part a, the intermediate piece having an external flange c? at one 
end and an internal flange c* at the other end. The spring } is 
located between the flange c? and an adjustable sleeve a? carried 
by an extension piece a@* fixed to the part a! and the spring b! is 
located between the flange c and the boss of the part ¢. These 
Fag ad are of equal , 80 that they act together to keep 
the two parts a and a! of the clutch ei . The movement to 
operate the clutch is transmitted from controlling lever to 
the sleeve cl in the ordinary way. On the end of the sleeve d ia 
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fixed a collar d!, with which the end of the sleeve c! carrying the 
intermediate piece c contacts after the pressure of the springs b 
and b! is removed from the part a of the clutch, and thus 
operates to mechanically withdraw the said part of the clutch 
out of engagement with the part a!. The action of the clutch is 
as follows :—When the sleeve c! carrying the intermediate piece 
cis ay in the direction of = —_— to — yon - 
spring b is compressed, whereby the pressure of the ng 
immediately removed from the part a, and the spring L! is allowed 
to expand, thereby gradually reducing the pressure of the spring 
on the part a. en the spring b! has expanded to such an ex- 
tent that it no longer exerts sufficient pressure to enable power 
to be transmitted through the clutch, the part a may be positively 
withdrawn from the a1 by causing the end of the eleeve c! to 
contact the collar d! on the sleeve d, and thus withdraw the 
movable part of the clutch. In re-engaging the clu'ch the return 
movement of the sliding sleeve c! carrying the intermediate piece 
c allows the ing b! to gradually increase in strength and thus 

adually pick up the Joad, until the pressure of the two springs 

comes balanced, when they rate together to keep the pai 
of the clutchin engagement. (Sealed December 27, 1907.) 


F. Chnvehili, Shemeta. Friction-Clutches. 

{5 Figs.) November 1%, 1 —This invention has reference to 
friction clutches, particularly those of the kind in which friction 
—- = ada os to be Fn into b aagge ion | contact 
ya s or D ‘or the purpose of securing a more 

gradual taking up of the connection between the driving and the 
driven portions of the mechanism, there is interposed between 
the ng-actuated frictional surfaces, or between the concen- 
trically-arranged friction cones of the driving and driven parts of 
a clutch, a — or loose member or members so arranged that, 
in throwing the clutch into engagement, the respective frictional 
surfaces can slip independently in relation to the said member or 
members. a represents the floating member, which is in the 
form of a hollow cone, the inner and outer surfaces of which are 
respectively in contact with the frictional surfaces of the inner 
cone 6 and outer cone c, the arrangement being such that the 
slip will tend to become duplicated or divided between the con- 
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tacting surfaces of the outer cone and the floating cone, and those 
of the floating cone and the inner cone. The floating cone is held 
in the correct axial position by bolts « svrewed into the outer 
cone c, and provided with springs for exerting pressure on the 
ring f, which automatically draws or forces the floating cone a 
into its correct position in the outer cone or upon the inner 
cone as wear occurs. If desired, the floating cone may be held 
in the correct axial position by a fixed overlapping ring, such as is 
shown in Fig. 2, secured to the outer cone. In the case of a cone- 
clutch, the inner cone ) may be formed with a number of holes, 
80 that lubricant contained within the said cone can gain access 
to the frictional surfaces of the inner, floating, and outer cones. 
The last-named cone is usually provided at its smaller end with 
an inwardly-extending annular flange or lip / which overlaps the 
smaller end of the inner cone, and prevents the escape of oil or 
‘oun lubricant from within the clutch. (Sealed December 12, 
1907. 


MOTOR ROAD VEHICLES. 
21,429. B. J. Diocks, Westminster. Traction 
es. [2 Figs.) ptember 27, 1906.—This invention has 
reference to improvements in vehicles wherein there are employed, 
in place of wheels, feet which are adapted to be placed successively 














on the ground, and which have within them slides that are 
prey connected to the vehicle, and are adapted to move 

tally within the hen they are on the ground. Now, 
according to this invention, for the purpose of reducing noise 
and wear, each foot is pressed towards the slide that connects it 





with the vehicle by springs within the foot between it 
and the slide, so as to take up the looseness in the joint in a 
direction transverse to the ordinary movement of the slide. The 
foot a has within it a slide b carrying a socket ¢ to receive the 
ball d at the end of the spoke ¢, and Springs / tend to keep the 
foot @ concentric with the slide. To hold the foot up to the ball- 
joint the flange of the ball-saucer g of the joint is formed with an 
annular series of pockets kh, containing coiled springs, whose u 
ends enter recesses in a plate k which fits over the flange of the 
ball-saucer g, and is prevented from turning in relation thereto 
by a projection engaging a recess in the rim of the plate k. The 
upper shoe or cover n of the foot overlaps the plate k, so that the 
springs take up wear between the foot a and the slide b, and 
between the socket ¢ and the ball d, and thus prevent knocking 
as the foot is placed on the ground and receives the load. 
(Sealed December 12, 1907.) 


23,360. W. J. Lloyd and W. Pries Birmingham. 
Change-® Gearing. (8 Figs.] October 22, 1906.—This 
invention relates to operating mechanism for the change-speed 
gearing of motor-cars in which it is necessary to effect, first, the 
turning of a foot or locking lever, and afterwards the hand or 
speed-changing lever per. In carrying the invention into 
effect, the operating shaft, on which the hand or epeas ehaaying 
lever c is fixed, is made in two parts a, a2, the meeting ends of 
which have a clutch engagement. The hand-lever c is fixed on 
the part a of the two-part shaft a, a2. The two parts a, a2 of the 
shaft are connected by the clutch d, d2. The female d of the 
clutch is of such size that the male part d? is capable of such an 
angular motion in the female part @ that the hand-lever c is 
permitted to turn through one step in either direction while the 
part a?of the shaft is locked. The parts a, a2each have a crossing- 
arm marked e, e? respectively, the ends of which are connected 








by strong steel plates f. Consequently, when the part @ has 
been turned through the limited angle permitted by the clutch 
d, d2, the spring plates / are twisted, and put into such a state of 
torsion thaton pressure on the foot-lever } for unlocking the part 
a? of the shaft a, a?, the potential force of the steel plates / 
under flexure results in the untwisting of the said plates f and 
the automatic turning of the part a2 of the shaft, by which the 
changing of the speed gear is effected. From the description 
iven, it will be understood that the movement of the hand- 
everc through one step in either direction is permitted without 
effecting any change in the speed of the gear, the said movement 
effecting the turning of the part a only, with the consequent 
flexure or twisting of the steel plates f connecting the croesing- 
arms é, e2. The hand-lever c is retained in its changed position 
by the notched quadrant and bar of the ordinary hand lever re- 
taining mechanism. (Sealed December 27, 1907.) 


PUMPS. 


8872. A. Menzies, Alexandria, N.B. Double- 
Acting Air-Pumps. [3 Figs.) April 17, 1907.—This inven- 
tion relates to that type of double-acting air-pump wherein the 
pump may be run as a single-acting pump when required for 
renewal or repair of the valves, and has for object improvements 
in the construction of such pumps. The pump is provided with a 
piston A, and the pump cylinder B has discharge passages © at 
each end fitted with non-return valves. Along the cylinder wall 
on one side an inlet passage E is formed extending from each end 


of the cylinder into a valve-casing F having two compartments, 
one for each passage E, furnished with suction valves of the ordi- 
nary type, and two pipe connections are made, one to each suction- 
valve compartment. On these pipe-connections stop-valves are 

vided, either of which may be closed to cut off the connection 
Bt the ing suction valve and end of the pump, so that 
access may then safely be had to such valve while the pump 
ad for the time being single-acting. (Sealed December 12, 
1907. 


RAILWAYS AND TRAMWAYS. 


938. A. K. Baylor, Canonbury. Head- Lights. 
(5 Figs.) January 14, 1907.—This invention of improvements in 
head-lights for railway and tramway vehicles has reference to the 


pivotal mounting of the movable fronts thereof. The invention 
of pivotal mounting wherein the T-shaped 
hinge-bolt has a screw and nut onaaaeat, and consists in the 
i between the inner face of the front and a 

it, and in the combination and arrangement 
orming the pivotally-mounted front. 1,2 are ~ <¥ 

tively the pivotally-mounted front, in which a glass is mounted, 
and the frame in which the reflector is secured. The front 1 is 
formed with a lug 6 having an oblong slot therethrough. 7 is a 
¥ bolt hinged tothe frame2. The cross-member of this 
bolt is bored out es payne 4 so as to receive a pin 8, the ends 
of which are mounted in lugs 9 formed on the frame2. By this 
means the bolt 7 is hinged to the frame 2. The shank of the bolt 
is screw-threaded at its outer end, and its inner end is made of a 
configuration corresponding to that of the slot in the lug @. The 

















inner face of the lug 6 and the cross-member of the bolt 7 are 
formed with holes or recesses 10. These holes are sodisposed that 
when the front is mounted in position a hole in the lug will be 
coincident with a hole in the cross-member of the bolt. Two of 
these holes are provided in each part, and the holes are arranged 
at or on opposite ends or sides of the slot, or correspondingly 
formed part of the bolt. 12are springs. When the several parts 
are to be assembled, the shank of the bolt 7 is ser through the 
slot in the lug 6, and the springs 12 are placed in position between 
the inner face of the lug 6 and the cross-member of the bolt, and 
with their ends in the holes or recesses in these two parts. 13 is 
a wing-nut on the screw-thgeaded portion of the shank, by means 
of which the pivoted or hinged side of the front can be pressed 
inward against the action of the springs 12, and the packing 
oy between the front 1 and frame 2. (Sealed December 12, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2835. C. D. Mosher, New York, U.S.A. Steam- 
Generators. (6 Figs.) February 5, 1907.—This invention 
refers to that class of water-tube boilers wherein the steam and 
water-drums are connected together by bent or curved tubes, and 
wherein walls formed of closely-spaced tubes are employed, 
having adjacent clear spaces. The objects of the invention are 
to provide for a more uniform and efficient distribution of the 
heated gas from the combustion-chamber. This invention pro- 
vides for the usual form of steam-drum and two water-drums, 
which drums are connected together by groups of generating 
tubes, the said water-drums being separated by a sufficient dis- 
tance to provide space for the combustion-chamber. This type 
of boiler has the two groups of tubes inclined at an angle of 
about 45 deg.; and it is, therefore, an important problem ¢o to 
construct the tube spacing and the conduits for the heated gases 
that the greatest amount of heat will be absorbed. According to 
the invention, tube walls located at a depth of several tube rows 
from the combustion-chamber, with open spaces amongst the 
tubes between the wall and combustion-chamber, are employed. 
Tube walls have heretofore been employed at a depth of a single 
row from the combustion-chamber, but this does not give the 
efficient distribution of heat obtained by the present ‘invention. 
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A tubular wall 21 is placed some distance within the grouping, 
having the opening passage-way 22 at the front end of the boiler, 
so that the tubes directly over the fire-box, and below the tubular 
wall 21, will receive the benefit of the radiated heat for a depth 
of several tube-rows. By reversing the position of the openings 
through the walls when the stack is placed at the front end of the 
boiler, the gases will in like manner be caused to pass over all the 
tubes. The outer row of tubes in this case also constitute a 
tubular wall 23, and channel-ways 24 are formed in each side of 
the wall 21 and on the inner side of wall 23. At the part where 
the gases enter the stack from both sides and the end of the tube 
groups, it is preferable to stop off the end of the disch con- 
duit at the rear end of the boiler by means of a perforated baffle 
late 25, to prevent a too free liberation of the gases in the stack 
rom the upper ions of the tubes. The structural details of 
the ends of the generating tubes of the tubular wall are shown 
in Fig. 2. The tubes have their ends enlarged, as at 26, for some 
distance back, and the holes in the drums are correspondingly 
enlarged, and when they are placed in position, pand = 
the ordinary way. The object of thisis to vide a means 0 
removing them. As the inner row of tubes in the tubular wal} 
have their ends bent, as at 27, and as it is necessary on removin 
them to take them out through plug-holes in the opposite 
in the steam-drum, it is necessary 86 to enlarge them in order to 
have a hole sufficiently large to pass the bend of the tube 





through. (Sealed December 31, 1907.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An ordinary general meeting of this Institution 
was held on Friday last, the 17th inst., at the 
Institution House, Storey’s Gate, Westminster, 
the chair being taken by Mr. J. A. F. Aspinall, 
Vice-President, in the absence of the President, 
Mr. T. Hurry Riches. 

Business was commenced by the Chairman 
announcing that, in accordance with Article 23, the 
President, two Vice-Presidents, and seven Mem- 
bers of Council would retire at the ensuing general 
meeting. The names of the retiring officers who 
were nominated by the Council for re-election were 
then read by the Secretary, and were as follow :— 
As President: Mr. T. Hurry Riches; as Vice- 
Presidents : Mr. Arthur Keen, of Birmingham, and 
Sir William T. Lewis, Bart., K.O.V.O., of Aber- 
dare ; as Members of Council : Dr. Archibald Barr, 
of Glasgow ; Mr. George J. Churchward, of Swin- 
don; Dr. Edward Hopkinson, of Manchester ; 


Fig.1. 
















ing report of his remarks to such observations as 
were either amplifications of the text of his paper 
or departures from it. The report itself we pub- 
lish in full on page 128 of the present issue. 

At the outset the Professor stated that he would 
like to comment upon the way in which the 
engine employed had been developed from the 
engine used in the former tests, because it was an 
illustration of the fact that it was possible to learn 
a great deal even from bad appliances. Previously 
the work had been carried out on a little engine 
having a 6-in. cylinder by a 12-in. stroke, running 
at 200 revolutions per minute. The compression 
was varied partially by altering the length of the 
connecting-rod, but also by bolting a perking-piese 
or junk-ring on to the back of the piston, that 
being necessary from the fact that the combustion- 
chamber was, approximately speaking, a half 
sphere, the inlet and exhaust aikes being at the 
bottom. He had been struck, in his experiments 
with this engine, by the circumstance that the 
quantities of gas and air admitted did not appear 
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ports. The travel of this valve is controlled by the 
governor. The is then passed down through 
the mixing chamber and inlet valve into the 
cylinder, and when the inlet valve is closed the 
usual four-stroke set of operations is gone 
through. Half-way along the exhaust stroke a 
scavenging charge of air is passed from the front 
of the differential piston through the scavenging 
valve, shown in Figs. 10 to 13, into the cylinder, 
the inlet valve being held open for this purpose. 
This charge escapes by the exhaust valve, sweeping 
away ull the products of combustion, and cooling 
the surfaces exposed to hot gases. 

Many might ask, Professor Burstall said, why he 
had put in such an elaborate engine, when a per- 
fectly simple hit-and-miss engine would have done 
the work. He had, however, considered that if he 
confined himself to a hit-and-miss engine of ordi- 
nary construction, he would not have obtained any 
more information than any one else could have 

ot. He had put in a scavenging charge because 
e had no hope of getting to high compressions 





Fig .3. 
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the Right Hon. Lord Pirrie, of Belfast; Mr. 
Walter Pitt, of Bath; Mr. Mark Robinson, of 
Rugby ; and Sir John I. Thornycroft, of London. 
It was further stated that Mr. Arthur Greenwood, 
of Leeds, and Mr. Robert A. Hadfield, of Sheffield, 
had been nominated by the Council for election as 
Members of Council. 

There being no additions suggested by the mem- 
bers present, the Chairman announced that the list 
as read would be the nomination list for the election 
of officers at the annual general meeting. 

The next proceeding was the reading by the 
Secretary of the results of the ballot for the elec- 
tion of ordinary members, associate-members, and 
graduates. 


Gas-Enoine RESEARCH. 


Mr. Aspinall, after explaining that the absence 
of Mr. Riches was due to illness, called upon Pro- 
fessor F. W. Burstall, of the University of Birming- 
ham, to read his ‘‘ Third Report to the Gas-Engine 
Research Committee.” 

Professor Burstall then made a speech, which, 
while covering much of the ground of the paper, 
consisted in part of additional matter, and we have, 
as far as possible, confined ourselves in the follow- 





to correspond entirely with the work done. Almost 
the only effect of putting more gas into the cylinder 
was to throw more heat into the circulating water. 
He had therefore designed a modified type of the 
‘* Premier” gas-engine, which, while being suited 
for research, was in no sense a freak, but could 
be, and was, employed in the every-day power 
supply of the University of Birmingham. 

e engine is illustrated in the paper, so that we 
may omit a portion of the description which Professor 
Burstall gave of it. The valves, he said, were 
opened and closed by cams, and not by springs, as in 
the ordinary engine. The valves were hollow, cooled 
with water supplied from outside, which passed 
along the centre of the valve through a pipe (not 
shown), and was thrown directly on to the heads of 
the exhaust and inlet valves. These valves had their 
seats direct in the cast-iron breech end, and the 
and air were admitted to the cylinder by the inlet 
valve, after they had through the scavenging 
and mixing valves. ese were exhibited at the 
meeting, and we illustrate them in Figs. 1 to 13 on 
the present page. Figs. 1 to 4 show the arrange- 
ments for driving the valves, whilst Figs. 5 to 9 
represent the mixing valve in detail, gas — 
through the centre ports, and air through the side 
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without the use of cooling of some kind, besides 
that of the water-jackets. The inner surfaces of 
gas-engines of the size he was using were exposed 
to such a high temperature as to become sufli- 
ciently » hea to fire the charge spontaneously 
when drawn in. The only other way of overcom- 
ing this was by water injection—a method he had 
not adopted for reasons to be stated presently. 
He had put in the method of distribution de- 
scribed because it was essential to run, as far as 
possible, without cutting out a charge at all. So 
much work had been done on hit-and-miss engines 
that this course was necessitated, and in the ex- 
periments each cycle was exactly the same as the one 
that preceded it, no explosion being missed. To push 
the compression to 200 Ib. square inch, it was 
necessary to provide scantlings for the engine that 
would sustain an initial pressure of 600 lb. 
"a inch. That meant a thickness of m of 
1j in. to2in. for piston, breech end, and liner, 
— see ony ? the oe of working, 

e engine taking so long to heat up to its proper 
temperature, while it was also rendered liable to 
premature ignitions. 

In the paper the speaker had, he said, alluded 
to some of the difficulties experienced ; it might 
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interest the meeting to know more of these diffi- 
culties. These difficulties had taken the speaker 
from the beginning of 1905 to the middle of 1906 
to overcome. The Premier Company, who had 
built the engine, had done their best, but they 
had nothing to go upon in the way of experience 
in constructing for high compressions. Up to about 
120 lb. compression there was no difficulty, fair 
results for particular compressions being obtained. 
After 140 lb. compression—attained by putting 
packing-pieces into the big end of the connecting- 
rod, and therefore bringing the piston nearer to 
the breech end of the cylinder—trouble arose, but 
not all at once. The engine worked well perhaps 
for half-an-hour, then beginning to ignite pre- 
maturely, and to back-fire—both, in a fairly large 
engine, distressing. The back-firing was noisy, 
but harmless; the premature ignition was silent 
and dangerous. 

One of the causes of pre-ignition discovered was 
due to the excessive use of red lead in making the 
joint of the cylinder-head. This substance had got 
squeezed out into the cylinder round the joint, and 
became red hot, setting fire, therefore, prematurely 
to the charge in the cylinder. This trouble was got 
over by using a thin copper ring to make the joint 
with. When a compression of 160 lb. was reached, 
an apparently insuperable difficulty arose with the 
ignition-points, the ignition being on the low- 
tension system, with make-and-break points in the 
cylinder. The points heated up, and set fire to the 
incoming charge. That meant resorting entirely to 
high-tension ignition, attempts to cool the points 
having failed. The Lodge ignition (described in 
the paper) was employed, and gave no trouble. 
In fact, the trouble had been entirely transferred 
to the ignition-plugs, which had to be insulated 
against a pressure of some 20,000 to 30,000 volts. 
The plugs were very difficult to construct, because 
of the heavy pressure on the sparking-head ; it was 
acommon experience in the laboratory for these 
plugs to blow off their heads with great noise. 

Eventually the engine was successfully run at 
compressions up to about 180 1b. Trials prelimi- 
nary to the formal tests were undertaken, and a 
number of interesting features were brought out. 
Perhaps the most important fact which the report 


brought out was, that the highest economies were 
obtained with quite low maximum pressures and 
quite moderate mean pressures, and temperatures 


low in comparison with those of an ordinary gas- 
engine. The results should be of service in the 
development of large gas-engines, because one of 
the greatest difficulties had been the very high 
temperatures to which the. engine was exposed. “ 
the running of the tests it was always possible to 
tell fairly closely how matters were going by simply 
putting a hand on the jacket: if running cold 
the engine was not doing badly, and, conversely, 
the efficiency would be low if running hot. The 
speaker feared that this feature had often been lost 
sight of. The object of the tests had been to deter- 
mine the connection between the economy, the com- 
pression, and the richness of the charge, the other 
quantities being, as far as gga kept constant. 
Had coal-gas been used, the question, so far as 
richness of charge was concerned, would have been 
simple ; but the trials were made with gas from 
a bituminous producer, the producer necessarily 
working at full load, and therefore it was not 
possible to get beforehand the exact calorific value 
desired in the gas. Anything from 90 B.Th.U. u 
t>» 180 B.Th.U. per cubic foot could be obtained, 
but in the experiments 160 B.Th.U. was aimed at. 
It was, more or less, a matter of chanee, when the 
trial started, whether the ratio of air to gas was 
what was wanted. 

The speaker had also wished to determine at what 
point further addition to compression reduced the 
efficiency of the engine. Looked at from a common- 
sense point of view, there could be little doubt that 
such a point existed. Confining and compressin 
a mass of air and gas in the cylinder, there woul 
be gain in the subsequent operations so long as the 
temperatures produced were not such that more 
heat was lost from the charge to the walls of the 
cylinder than was gained during the subsequent 
operations. In other words, supposing the com- 
pression to be carried infinitely high ; when expan- 
sion was started there would c an infinitely thin 
layer of gas ; all the heat would at once pass into 
the jacket, and the mean pressure produced would 
be very small. He had been surprised to find the 
limiting compression came so early as it did. Of 
course, he did not wish it to be laid down that the 





particular economical compression pressure in his 
engine was applicable to any other ; that would de- 
pend upon the design of the combustion-chamber. 
He had no doubt that higher compression pressures 
would be used with greater economy than he had 
been able to obtain. 

Difficulties with regard to the sampling of the 
exhaust gases, and the calorimetry of the producer- 
gas, and the methods of overcoming them, were 
dealt with in the paper. The calorimetric appa- 
ratus had been in use for about two years, and the 
results were extraordinarily close to those obtained 
by analysis ; so much so that when difference did 
exist, the Junker calorimeter was trusted in prefer- 
ence to analysis. Gas analysis, as was known, was 
not altogether the most accurate method of obtain- 
ing heat value, but the calorimeter shown gave a 
calorific value which was true as the 
sample of gas used in the test. 

The speaker next alluded to the circumstances 
which had led the Committee to determine that 
the C trials should be repeated with instruments 
other than those previously used. The ordinary 
indicator would be employed, in conjunction with an 
optical indicator, in such a manner that simul- 
taneous observations could be taken from them. 
An attempt would also be made to do away with 
the dynamo which had been used, and substitute 
a water-brake, which would give a direct measure- 
ment of the engine-power. There was also a pro- 
spect of measuring independently the quantity of 
heat in the exhaust, and also the quantity of air 
which the engine would take in at every turn. In 
this manner the conclusions in the present paper 
might be corroborated or corrected. If, in measur- 
ing heat, 40 per cent. appeared as work, and 15 per 
cent. was measured in the cooling water, 45 per 
cent. remained for other pu ; if, then, the 
‘‘other purposes” were measured, and the total 
showed 97 or 103 per cent., there would be a good 
corroboration of the accuracy of the experimental 
work. That was one of the objects of the forth- 
coming trials; not that the results now reported 
were necessarily inaccurate, but, like all experi- 
mental work, they had, doubtless, their experi- 
mental error. On the latter point he would only 
say that the results were consistent—the same 
time after time. 

Speaking next of the general deductions from 
the report, Professor Burstall remarked that, as he 
had said, the highest economy was not got with the 
highest mean pressures. Mean pressures of 120 lb. 
per square inch had been obtained, but such pres- 
sures were uneconomical and dangerous. For the 
particular engine used the maximum economy 
was obtained with a mean pressure of between 
85 lb. and 95 lb. per square inch. As the compres- 
sion was pushed up to 180 lb. the maximum mean 
aneage seemed to be a little higher, but the evi- 

ence for this was not clear ; above that pressure 
there was no sort of doubt that the economy fell 
rapidly. It would be observed also that the quan- 
tity of heat thrown out to the jacket was increased, 
a fact to which the speaker had drawn attention in 
his previous report ; all the increased economy was 
coming from th 3 jacket water, and practically nothing 
from the exhaust. There was the exhaust heat yet 
to work on, and nobody had, so far, succeeded in 
recovering any considerable portion of this ; so far 
as heat thrown off by the exhaust was concerned, 
there was no advance upon the days of Dr. Otto. 

Another point was that at the low compressions 
the efficiency was not exceptional. In the Q trials 
there was a fair range of mean pressure, but the 
30 per cent. thermal efficiency obtained was not 
remarkable. This Professor Burstall attributed to 
the fact that, for the particular engine, the compres- 
sion was too low. For the J series (the next) 
the compression was approximately 125 lb., and for 
that the thermal efficiency was 34 per cent., while 
in the F trials, at about 140 lb. compression, the 
thermal efficiency went up to 36 per cent., the rises 
being comparatively rapid. In the case of the D 
trials, with an efficiency of 40 per cent., the average 
compression was 160 lb., while on the C trials 
the mean efficiency was 41 percent. With the com- 
pression pushed still higher the efficiency began to 
fall off. The only reason, in fact, for running the 
A trials was to see whether the decline of effi- 
ciency in the case of the B trials was accidental ; 
there was no doubt, however, in the minds of those 
present at the A trials that the engine was work- 
ing very badly ; this could be judged from the way it 
carried its load. When used to a gas-engine it was 
possible almost to tell by inspection how the engine 





was behaving ; it was clear in the A trials that the 
engine was not taking up the work at all, and the 
whole of the heat was passing out during the com- 
pression stroke. 

Turning to the first appendix to the report, the 
speaker said that while the subject was an academic 
one, it was of great interest. He was referring to 
the loss of heat between the gases and the con- 
taining envelope of iron. fessors were in the 
habit of teaching their students to pay attention to 
the Carnot cycle; a perfect gas and non-conducting 
cylinder were assumed, and a number of operations 
were perforined in the cylinder which no engineer 
could possibly carry out. What, however, the 
speaker had been trying to arrive at was, how the 
: on lost its heat to the wall; he could not 
imagine a non-conducting cylinder. He had made 
an intricate mathematical calculation, subject to 
serious drawbacks from the arithmetical point of 
view, but agreeing extremely well with experiments, 
and appearing to be quite justifiable if taken in 
conjunction with some matter on the variability of 
specific heat, since published in the Annalen der 
Physik, by Holborn and Henning. All the speaker 
had assumed was that the charge lost heat accord- 
ing to a law which Holborn and Henning had 
successfully proved up to 1440 deg. Cent. He had 
been forced to assume variable specific heat in the 
experiments, and had been severely criticised for 
assuming variable specific heat ; but there was 
evidence to justify him in going somewhat further 
into that. At all events, at low compressions, 
according to his computation, the charge lost its 
heat to the wall very rapidly during expansion, 
while at the most economical compression the charge 
lost very little heat to the wall ; still further, how- 
ever, the charge lost a very considerable amount of 
heat to the wall. 

Before opening the discussion the Chairman com- 
mented upon the laborious and careful investiga- 
tion which Professor Burstall had made, and pro- 
posed a vote of thanks to the latter, which was 

ed with acclamation. 

Sir Alexander B. W. Kennedy regretted that the 
branch of engineering which had engaged his atten- 
tion of late years did not permit him to contribute 
usefully toa discussion on applied thermo-dynamics; 
but, as Chairman of the Gas-Engine Research Com- 
mittee, he would make a few general remarks. 
He wished to point out that Professor Burstall had 
not done himself justice in the matter of indicating 
the large amount of work carried out in connection 
with the experiments, the report, as it stood, giving 
but a bald and modest statement of the definite 
results. Reading between the lines, it would be 
seen, however, that the paper merely summarised 
the final results and represented only the end of 
the work. Professor Burstall had stated that he 
had worked upon a commercial gas-engine, and had 
endeavoured to obtain results of use to those wishing 
to apply them to commercial engines; that, Sir 
Alexander said, Professor Burstall had achieved, and 
had thereby added greatly to the value of the 
paper. Since the work had been done several other 
points had been raised, before the Institution and 
elsewhere, in connection with -engines, and 
after a discussion of the report the Committee 
had decided, as explained by Professor Burstall, to 
repeat the best series of tests with a brake, instead 
of only a dynamo, so that actual brake horse-power 
might be recorded, not otherwise obtainable unless 
by calculations of an uncertain kind. An optical 
form of indicator would be used in parallel with 
mechanical indicator. It would be interesting to 
see what difference there might be in the results, 
and in what res each might give the most 
characteristic information with regard to the be- 
haviour of a gas-engine. It had not been thought 
advisable, however, in view of the large amount of 
work done, to postpone the publication of the 
present report, as there was sufficient to form the 
subject of a paper and a discussion. . 

Captain H. Riall Sankey, a member of the Gas- 
Engine Research Committee, spoke next. It 
appeared to him that the report boiled down to two 
important facts : one, the reduction of thermal effi- 
ciency after a certain number of compressions had 
been reached, while the other was the fact that 
with moderate mean pressures the best results 
were obtained. Possibly the first point might be 
explained in a simple manner. Assuming variable 
specific heat, the thermal efficiency of an ideal gas- 
engine would be represented by the curve A, B, 
Fig. 14, which rose quickly at first, but after a time 
rose more slowly. With moderate compressions 
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and moderate temperatures in the cylinder. the 
losses would not be very great, and might be 
represented by the progressive distances C D, EF, 
and GH. Joining the points D, F, H, there would 
then be obtained the thermal efficiency of the actual 
engine rising quickly, and then, after a certain 
point, falling down, the point of maximum 
thermal efficiency being at F, which, for the C 
trials of this particular engine, was at about 7.2. 
The foregoing might, perhaps, explain the results 
that Professor Burstall had obtained experimentally. 
At the Derby trials of suction plants, made about 
eighteen months ago, there were a great number 
of small engines which had very varying compres- 
sions, and although in that case the efficiency of the 
producer itself came into consideration, it was quite 
noticeable that after a certain compression the final 
result was not so good. One engine had a very 
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high compression indeed, and the result of that 
engine—otherwise an excellent engine—was not so 
good as that of another engine with a lower com- 
pression. Another point of great importance in 
the paper was the new arrangement of the Junker 
calorimeter ; Professor Burstall’s assistant deserved 
great praise for that. It was comforting to en- 
gineers to know that they could obtain the calorific 
value of a gas by a calorimeter instead of going to 
the trouble of analysis ; the engineer was rendered 
independent of another profession in this matter. 
The speaker, after referring to the prospective 
brake trials, pointed out that, while the actual brake 
efficiency was not mentioned in the report, it could 
be deduced, and would come out at about 75 per cent. 
or 78 per cent.—not a very high brake efficiency. 
The figures, however, were all right from a theoreti- 
cal point of view. In order to secure a complete heat 
balance, he would suggest that in the further trials 
an exhaust calorimeter should be used ; it might be 
possible to do that. In that way the heat utilised 
would be obtained ; the heat lost in the jackets, and 
also the heat thrown away into the exhaust, giving, 
apart from radiation, a complete heat balance. 
Professor Bertram Hopkinson, who spoke next, 
said that Captain Sankey had drawn attention to 
two points which he considered of special import- 
ance, and the speaker would like to deal somewhat 
further with both of these points. The first re- 
lated to the conclusion that at a certain point the 
increase of compression in the engine under discus- 
sion did not lead to any increased efficiency. One 
of the best established conclusions in gas-engine 
theory and practice was that in an engine working 
on the gas-engine cycle, in which the mixture was 
compressed, and, after firing, was expanded to the 
extent to which it had previously been compressed, 
the efficiency went up with the compression ; more- 
over, that it went up more or less in proportion to 
the efficiency of an iHeal air-engine working to the 
same compression. Professor Burstall’s experi- 
ments at the lower compressions added further 
proof—if any were needed—of that belief. These 
experiments showed that from as low as 80 lb. up 
to a compression of about 180 Ib. the efficiency in- 
creased. Professor Burstall had, however, inferred 
from experiments at higher compressions that the 
efficiency did not increase any further, and that there- 
fore the ratio fell, a result that did not agree with the 
usual belief, that economy increased with compres- 
sion. The evidence put forward did not appear to 
the speaker to establish Professor Burstall’s con- 
clusions. On comparing the C trials with the A 
trials, it would be seen that the C trials cor- 
responded to a compression ratio of 7.22. Worked 


Out according to the usual formula, 1 — (= y ” 
r= 


the air cycle efficiency for the compression ratio of 


7.22 would be 0.543. In the case of the A 
tials, with a compression ratio of 8.07, the corre 





sponding value of the efficiency would be 0.566. 
On the basis, therefore, of the theory that the gas- 
engine efficiency went up in proportion to the air 
cycle efficiency, no great increase in efliciency as 
between the A and C trials would be expected. 
The difference was only about 4 per cent. on 
the amount of work done for a given charge of 
gas. The speaker felt doubtful whether by the 
methods which Professor Burstall employed it 
would be ible to detect any such increase of 
efficiency as that. He did not know exactly the 
degree of accuracy which Professor Burstall believed 
himself to have obtained. He would hardly suppose 
that the author would swear to his indicator dia- 
grams being accurate within 5 per cent., and if that 
were so, the results obtained—0.415 for the C trials 
and 0.394 for the A trials—might be interpreted 
as showing that in this engine the efficiency was sub- 
stantially the same for the C and the A trials. It 
had been stated in the paper that other evidence 
would be forthcomiug, but from the evidence as it 
stood it was not possible to infer that there was 
really any departure from the law—it might be so 
described—that efficiency went up with compression. 
Certainly the evidence was not conclusive. 

The other point that Professor Burstall had dealt 
with, and which had been brought out very clearly 
by the results, was that maximum efficiency corres- 
ponded with comparatively weak mixtures, and 
therefore with low mean pressure. That, speaking 
generally, was well known ; anyone working with a 
gas-engine knew that the best efficiencies were not 
obtained with the heaviest charges. The speaker 
had himself made experiments upon the point, 
the results of which he had given in his paper read 
before the Institution last October. In that paper 
it was shown that with the particular engine dealt 
with the efliciency with a charge of one-tenth of a 
cubic foot of coal-gas per explosion was about 37 
per cent., and that with a charge of 0.13 cubic foot 
per explosion the efficiency fell to 33 per cent. That 
was a result which could be predicted from theo- 
retical considerations—from the fact referred to by 
Professor Burstall, that the specific heat of the 

s used increased greatly with the temperature. 

na paper which the speaker hoped to present to 

the Institution later on he had dealt fully with that 
point, but he would explain it shortly. Considerin 
the indicator diagram of a more or less ideal cycle o 

the gas-engine, the compression line (A B, Fig. 15) 

would be the same, whatever mixture was used. 


iz Fig. 15. 
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The height of the expansion line and the area of 
the diagram would depend mainly on the rise of 
ressure that took place at explosion, being more or 
ess proportional to the height BC. That corre- 
sponded to a gas charge containing 0.1 of gas. The 
rise of pressure BC corresponded to the rise of 
temperature produced by adding to the gas con- 
tained in the cylinder the quantity of heat produced 
by burning one-tenth of a cubic foot of coal-gas— 
it produced a certain rise of temperature equal to 
that quantity of heat divided by the average specific 
heat of the gas for that range. Assuming a charge 
containing 0.13 of gas—30 per cent. greater—and 
supposing a constant specific heat, there would be 
a rise of pressure greater by the amount C D, which 
would be 30 per cent. of BC, and a 30 per cent. 
greater diagram. The ordinate (E F) between the 
two curves indicated would be 30 per cent. bigger 
than the corresponding ordinate EG on the other 
diagram. There would be 30 per cent. more work, 
and therefore constant efficiency. But in conse- 
quence of the fact that the specific heat for the 
range of temperature corresponding to B D was 
greater than for the range corresponding to B OC, 
there was a less increase than 30 per cent. in 
the rise of temperature, or of pressure, on explo- 
sion, and a correspondingly smaller increase in 
the area of the diagram. That, combined with 
the smaller heat losses referred to by Professor 


Burstall, would account for the higher efficiencies 
with the weaker mixtures. The two things were 
about of equal importance. 

Professor Burstall had, said Professor Hopkiu- 
son, made a remark which might sibly have 
been a mistake. Speaking of the effect of higher 
compression in possibly reducing efficiency, the 
author had said :—‘*‘ This being the case, the leak- 
age of héat during compression will be greater 
proportionally at the high than at the low com- 
pressions, because the higher compression was 
accompanied by a higher density and by a higher 
temperature difference between the walls and the 
charge, and this more than compensates for a 
reduction of the area of surface ex to the 

.”’ That rather indicated that, in Professor 
Burstall’s view, the lower efficiency which he 
thought was obtained by increasing the compres- 
sion was due in some way to the ter loss 
of heat during the compression of the charge—that 
was, before explosion. The speaker did not con- 
sider there was anything in that ; the effect of loss 
of heat during the compression of the charge was 
really very small. Anyone could convince him- 
self of that by working out the efficiency of an 
ideal air cycle, in which, instead of compressing the 
gases adiabatically, they were compressed isother- 
mally, and then, with the same rise of tempera- 
ture, expanded adiabatically, the whole of the heat 
developed by the compression of the gas being lost. 
It was surprising what a small difference that change 
in the cycle made in the efficiency. The reason was 
that though heat was lost during compression, less 
work was done in compression, equalising the loss. 
Possibly what Professor Burstall really meant was 
that the leakage of heat during expansion was 
greater proportionally at the higher than at the 
lower compressions, which was, no doubt, true for 
very high compressions. The effect of these heat 
losses, occurring in an engine of the size of that 
under consideration, upon thermal efficiency was, 
however, surprisingly small. If the heat loss were 
totally suppressed, it would make very little dif- 
ference. r. Dugald Clerk had “a | shown this 
some time ago before the Institution of Civil Engi- 
neers. He did not think that Professor Burstall’s 
figures quite sustained the view that the reduced 
heat loss was the cause of the supposed higher 
efficiency with the lower compression. In the B 
trials the average heat loss was 17 per cent., and 
the thermal efficiency was 0.398, whereas in the 
C trials the thermal efficiency was 0.415, and in 
spite of their higher thermal efficiency there was 

so a bigger heat loss on the average of the four 
trials. Professor Burstall had given as one of the 
reasons for adopting the scavenger engine a desire 
to avoid pre-ignition, and had thought that he 
would avoid it by the cooling action of the 
scavenging charge upon the walls of the cylinder. 
The speaker greatly questioned, in the case of a 
completely water-jacketed engine such as Professor 
Burstall used, whether the inner surface of the 
cylinder walls would rise, with or without scavenging, 
to a temperature in excess of 200 deg. Cent. as an 
outside figure. It was easy enough to get an idea 
of what the temperature of the inner surface of the 
walls of a gas-engine cylinder must be. The rate of 
flow of heat into the metal was known from jacket- 
water measurements. Knowing the thermal con- 
ductivity of cast iron and the thickness of the walls, 
the temperature of the inside of the cylinder neces- 

to sustain that flow of heat could be easily 
arrived at. It would, he thought, be found that the 
inner surface of the walls of a water-jacketed cy- 
linder could never get very hot. It was different 
when they were dealing with an uncooled piston ; in 
that case the heat given to the piston had to travel 
a long way, and the piston might get very hot; 
but, even so, the speaker much doubted whether 
scavenging would have very much effect in cooling 
the inner surface. He had been lately measuring 
the actual temperature of the inner surface of the 
uncooled piston in a fairly large engine by putting 
a bolt ee 4 the piston, and having a nickel-iron 
thermo-couple on the inner surface, the couple thus 
registering the temperature of the piston. With 
this arrangement in a hit-and-miss engine it was 
possible to get an idea of the temperature effect 
of scavenging, and it did not appear to be of great 
practical importance. 

Mr. E. J. Davis remarked that although Pro- 
fessor Burstall’s paper had undoubtedly entailed an 
immense amount of labour and calculation, there 
was no conclusive evidence, to his mind, that the 





highest compression given was not practicable under 
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proper conditions. The ignition should have taken 
place at given points of stroke for each compression 
—say, every 4 in. from centre on compression and 
working strokes—until the mean pressure fell below 
a useful pressure ; and at each compression and at 
each point of ignition the richness of the charge 
should be varied. The exact number of explosions 
per cubic foot, or cubic feet yl explosion, being 
given as well, the data would then be sufficient, 
providing the design of the engine were correct, to 
affurd some useful and conclusive evidence. One 
advantage of high compression was, of course, that 
weaker charges could be used—in fact, had to be 
used—for economy and good working. The figures 
giving angle of crank and distance of piston from 
end of stroke did not in all cases agree. In test 
C 3 an angle given was 54, and distance of piston 
from end of stroke was 0.22, whereas in test D 3 
the angle was still 54, but the distance was given as 
0 33. The speaker held that the type of engine 
used by Professor Burstall in these tests was not 
the most suitable. There was one serious draw- 
back : it was im 
was holding properly unless the air of the scaveng- 
ing charge was analysed for each test; this, of 
course, complicated matters. The piston might 
leak sufficiently to affect any calculation of com- 
pression curve as to gain and loss of heat, as it was 
obvious that in the expression P V" = C the weight 
of charge must not vary, and any drop in pressure 
due to escape = the piston might be taken as a 
loss of heat. From the mean pressure given for 
the scavenging charge it would seem that the 
pressure rose with the compression in the cylinder 
proper. If this were due to lessening of clearance, 
the highest .compression should give the highest 
scavenger compression ; but it did not, the ure 
at 222 being the same as pressure at 137 (Table I). 
Hence it would appear as if the escape past the 
piston were affecting the pressure of the scavenging 
charge. Had the front end of the cylinder been 
«pen, as in the ordinary type, any escape would 
he easily noticed. A separate cylinder for scaveng- 
ing would have allowed the advantage, or other- 
wise, of scavenging for this size of engine to have 
heen practically demonstrated. Further, it would 
have been instructive to have had a compression 
and expansion curve diagram for each compression, 
with and without the gas, cutting off ignition. The 
algebraic expression that would suit a compression 


curve, part of which is affected by ignition of charge, 
was 
heat 


ractically useless for Rewer ss the loss of 
uring compression stroke, as it was impossible 
to estimate what heat was being added to the 
charge after ignition, whereas to know how the 
intercharge of heat acts during compression was 
not only interesting, but instructive. Analysing 


possible to be sure that the piston | 


only way to obtain the n 





the curve of an engine motored round had little 
value, except to compare with the same curve taken, 
say, after thirty consecutive ignitions, with the 
water in jacket at extreme temperature. Had the 
analysis of exhaust gas been complete, the richness 
of the various charges could have been estimated ; 
but even then it would be more satisfactory to have 
also the measurement of per charge. The 
speaker understood that Professor Burstall, in his 
next experiments, would also measure the air, 
this, of course, being very necessary. 

In reference to pre-ignition, it was, of course, 
obvious that if any part inside the cylinder were 
liable to overheating, the longer it was ex to 
flame temperatures the sooner the trouble would 
begin, and early ignition with rich charges would 
soon develop a temperature necessary for trouble. 
The speaker had cured many engines of pre-ignition 
by proper regulation of time of ignition. Fourteen 
years ago he was experimenting on a 75 brake- 
horse-power engine with coal and producer-gas for 
months, obtaining information upon pre-ignition 
for a well-known firm of gas-engine builders, 
and, far from this form of -engine disease 
being noiseless, as Professor Burstall stated, the 
noise of a steam-hammer was not greater, the 
engine frequently pulling up. The cards ob- 
tained were illustrated in a contribution by the 
speaker to the Mechanical World, November 2, 


-1894. It needed a good nerve to test an engine 


of any size under these conditions, but it was the 
knowledge. There 
were many causes for pre-ignition which had not 
been suggested in Professor Burstall’s paper, and, 
unless every possible precaution were taken to 
avoid them, uncertain results must follow. The 
form of ignition preferred by the speaker was low- 
tension magneto, with make-and-break, which, in his 
experience, had worked well with 160 lb. compres- 
siun on a 165 indicated horse-power engine. ith 
this form of ignition, the insulation difficulty was 
not serious. e had tested a number under work- 
ing conditions, and found that 0.5 megohm was 
quite sufficient ; whereas with a pressure of 20,000 
volts or more, it would seem that higher insulation 
would be necessary. If there was any doubt as to 
where the spark was produced with the Lodge 
ignition, it was a further reason for using the make- 
and-break form ; since a test of this kind, without 
absolute knowledge of time of ignition, would have 
little value. : 

Mr. R. W. A. Brewer only desired to ask Pro- 
fessor Burstall whether he had any means of deter- 
mining the point of ignition. There did not seem 
to be any method of cotermnne this, and, to the 


speaker, the time given for the ignition appeared 
much too early. Taking the F2 to F 5 trials, the 
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explosion pressure for the intermediate trial F 4, 
where the ignition was advanced considerably, was 
309, as compared with 430 for trial F 2; a result 
which he attributed to too early ignition. Through- 
out the table it would be séen that as the ignition 
advanced the result did not equal that obtained 
when the ignition was in its more natural posi- 
tion. He was uncertain as to whether any optical 
measurements were made to determine the point 
of ignition. 

Mr. L. Pendred would be glad if Professor Bur- 
stall would state whether the points marked on his 
diagrams did actually represent the points of igni- 
tion. There might possibly have been a lag in the 
igniting apparatus that might make the lines shown 
on the cards appear earlier than they actually 
were. Had Professor Burstall tried taking dia- 
grams driving the cards from a point at right 
angles to the crank instead of in the usual way ! 
In that way the motion of the card was most 
rapid during ignition-point, with the result that 
the curve was drawn out, and the exact ignition- 
point more easily determined. He believed that 
method had been successfully used by the Admi- 
ralty and by other people. 

Mr. W. C. Goodchild said that while consider- 
able progress had been made in the past six years 
with these experiments, it was unfortunate that, 
owing to a modern engine having been put to work 
with producer-gas, the results could not be com- 
pared with those of the Second Report of the Com- 
mittee. Upon one point Professor Burstall seemed 
inoorrigible—he ignored mechanical efficiency. In 
the Second. Report the Professor had stated that 
he did not regard mechanical efficiency as of any 
account. The speaker submitted that the gas- 
engine was essentially a commercial prime-mover, 
and mechanical efficiency should not be ignored. 
The thermal efficiency, or the indicated horse- 
power, might be anything - to that of the ideal 
air-engine ; but that was valueless to the power- 
user, or to the manufacturer who had to sell an 
engine on the basis of its mechanical performance. 
Neglect of mechanical efficiency seemed to the 
speaker to explain the figures in Table I. of the 
report, in which, when the compression was taken 
to a very high figure, the efficiency (presumably 
indicated horse-power) fell off. It would also be seen 
from the table that the mean effective pressure also 
fell off in about the same ratio, and as the results 
were worked out on indicated horse-power, the 
speaker contended that it was the shape of the 
—— that affected the question entirely. 

ith high compressions extra work was thrown 
on to the bearings, and as the indicated horse-power 
was the product of mean effective pressure, speed, 
anda constant, if the bearings were acting as a brake, 
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on account of the excessive pressures on the dead 
centre, that would naturally lower the speed of the 
engine and the indicated horse-power would not come 
out as expected ; accordingly the British thermal 
units per indicated horse-power would increase in 
the same ratio. The speaker was glad, therefore, 
brake tests were in prospect, as he was sure the 
figures would then presevt a d ff:rent appearance. 

. L. A. Legros thought it would have been 
interesting if Professor Burstall had = a draw- 
ing of the sparking-plug actually . Many had 
had experience of the sparking-plug used in the 
ordinary automobile engine, and when the pressure 
was carried very high the points were apt to get 
overheated, causing pre-ignition in the way which 
Professor Burstall had described. In consequence 
of the depth of the jacket of the Birmingham engine, 
Professor Burstall must have used a different plug 
from those employed in the other side of the busi- 
ness. It would also be interesting to know whether 
he had made any attempt to water-cool the plugs. 
The speaker had not been able to find, in the 
Report, the temperature of the water circulating 
through the jacket ; in cases where the endeavour 
was to get the best out of an engine, the tempera- 
ture of the jacket-water had a great influence on 
the results obtained. Other speakers had antici- 

ted him as regards advance of ignition. It would 
be of interest if Professor Burstall could make 
experiments on an automobile engine in which a 
different object was in view—namely, to get the 
maximum out of an engine of given weight, not 
necessarily the maximum thermal efficiency, but 
the best result for certain conditions, depending 
on the weight of the engines, the weight of 
appliances generally, and the amount of fuel that 
could be carried. A great deal was being done in 
the way of building such engines at the present 
time, and, as he had said, it would be of interest if 
tests could be made of automobiles and their appli- 
ances, on the lines followed at the speaker’s works, 
where an electric brake was employed, in the form 
of an ordinary dynamo suspended on a knife-edge. 
The brake horse-power could then be worked out, 
and consumption com , because it was not pos- 
sible to indicate at such high speeds as 1600 to 
revolutions. 

Mr. W. Marriner referred to the great difficulty 
occurring in connection with the sparking appli- 
ances in the cylinder. He was speaking particu- 
larly of high-tension ignition for petrol-engines. 
He had been unable to understand the necessity 
for advancing the spark so enormously when going 
at high speeds. An apparatus had therefore been 
constructed, as shown in Fig. 16, consisting of a 
disc on an axle driven by a lathe. A pointer 
rotating with the shaft came within } in. of this 
fixed disc. The high-tension current was led to the 
pointer, as indicated. The commutator was fixed 
on the shaft. By turning the lathe by hand very 
slowly it was possible to determine the exact spot on 
the disc where it was thought the spark ought to pass. 
But when rotated as if the engine were working at 
1000 revolutions, instead of the spark coming at 
the point anticipated, it came very much later, due 
evidently to the time taken to magnetise the iron 


ff» Fig.16. 

















core of the sparking-coil. In an engine with, say, a 


6-in. stroke, when going at 1000 revolutions, there 
was apparently a spark at 3 in. from the top—that 
was, half-way along the stroke. The speaker then 
indicated, with reference to Fig. 1 of the paper (see 
128), a trouble he had experienced with pre- 
ignition. At the joint of the liner, jacket, and 
cylinder-head, there was a portion of metal which 
was not ly cooled by the jacket-water. 
Hence he had had to cut away the jacket as 
indicated by the dotted line in the sketch, Fig. 17, 
annexed, to permit the water to get well up to the 
end of the jacket. This had improved matters. 





Mr. R. C. Porter remarked that a good deal had 
been said about loss of heat during compression of 
the charge, and a previous speaker had pointed out 
that if the compression was isothermal, instead of 
adiabatic, the loss of heat would be compensated by 
the saving in work done in compressing the charge. 
It seemed to the speaker that in actual practice the 
compression of the charge would not take place 


Fig. 18. 
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either adiabatically or isothermally. If, in the 
diagram Professor Hopkinson had drawn, the line 
A B were considered as an isothermal compression 
line, and AC as an adiabatic compression line, 
the real compression line might be somewhat like 
AHB in Fig. 18. Heat might be lost toward the 
end of an adiabatic compression, and the final 

ressure thus be only as great as if the charge had 
ees compressed isothermally. The shaded area 
above the line A B would be lost work. 

Professor Burstall, replying briefly to the dis- 
cussion, said that one or two misconceptions had 
arisen, the question of the firing point being one. 
On his original drawing the speaker had marked it 
‘*Time passage of the primary spark,” but the 
Committee, considering the wording lengthy, had 
altered it to ‘‘ignition-point.” Personally, he did 
not know where the ignition-point was; he had 
merely indicated the time when the primary spark 
at the lay-shaft was completed; no doubt the 
actual spark was later. One or two speakers had 
said that it would have been better to have fired 
later ; he would only say that the engine had been 
experimented with for over three years, and it 
might be supposed that the experimenters had 
found the best way to drive the engine. 

Mr. Goodchild had regarded him as ‘‘incorri- 
gible” in respect to mechanical efficiency ; it was 
his conviction, however, that scientific investiga- 
tion must be done on the indicated horse-power. 
If, on the other hand, he was making an investiga- 
tion commercially, his attention would be directed 
chiefly to the brake-power. With regard to Pro- 
fessor Hopkinson’s statement, the speaker agreed 
with his conclusion so long as the air efficiency was 
confined to the air-engine, but not when applied to 
a gas-engine. The expression Professor Hopkinson 
had employed could only be proved on the basis of 
constant specific heat; it could not be proved 
when the specific heat varied, as in Holborn 
and Henning’s results, where the specific heat was 
a quadratic function of the temperature. The 
speaker could not see that the accuracy or other- 
wise of the indicator made any difference. Lower 
results were persistently obtained in the case of 
the A and B trials than in the C trials. The 
engine had been tested very often by students 
and others, with all sorts of indicators, and uni- 
formly the B trials were inferior. If there 
were a permanent error of 5 per cent. in the indi- 
cator, it was not easy to understand why it should 
come out on one test and not on the others. He 
could not agree with Professor Hopkinson that the 
temperature of the surfaces exposed to the hot 

rarely exceeded 200 deg. Cent. The speaker 
ad taken pieces of carbon 4 in. thick out of the 
cylinder — absolutely hard carbon, which could 
never have been formed at 200 deg. Cent. That 
trouble he had not alluded to in the Report. In 
his mind there was no doubt that these pieces of 
carbon must have been pa to 500 deg. or 600 
deg. Cent. He could produce premature ignitions 
of the engine in a moment by merely shutting off 
the water supply, even from one of the valves. 
That alone indicated the high temperature of the 
inner surface of the walls. So far as the drawing 
of the ignition-plug was concerned, he would say 
that the plugs used were much and heavier 
than automobile plugs, but were in other respects 
very similar. : 

The proceedings were then brought to a close by 

the Chairman announcing that a lecture would be 





delivered to the graduates on Monday, February 10), 
by Professor Dalby, the subject being, ‘The 
Balancing of Reciprocating Engines.” All classes 
of members were invited to attend this lecture. 
Further, that the annual general meeting would 
be held on Friday, February 21. 








THE FELTEN AND GUILLEAUME. 
LAHMEYERWERKE A.-G., FRANK. 
FORT. 

One of the pioneers for the construction of 
electrical machinery in Germany was the firm W. 
Lahmeyer and Co., founded in the autumn of 1890, 
with financial support from various banks and with 
the aid of private capital. The first Lahmeyer 
electrical machines were built at the Collet and 
Engelhard Engineering Works, at Offenbach. As 
ae as 1891 the Lahmeyer Company supplied 
current to the Frankfort Exhibition, situated at a 
distance of 10 kilometres (6.2 miles) from the 
Offenbach works. The current generated was 
three-phase high-tension converted to continuous 
by motor generators at the exhibition. This was 
one of the first installations of the kind, and 
formed a special feature of the show. 

In 1892 the Lahmeyer ene yr A decided to put 
down works of their own, and the site they now 
occupy, Héchsterstrasse, on the outskirts of Frank- 
fort, was chosen. In the winter of the same year 
a company, the Aktien-Gesellschaft fiir den Bau 
und Betrieb Elektrischer Anlagen, was formed for 
the purpose of taking over and operating the 
Bockenheimer and other generating-stations built 
by Messrs. Lahmeyer. In 1893 this company and 
the Lahmeyer Company amalgamated, to form the 
Electrizitiits Aktien-Gesellschaft, vorm. W. Lah- 
meyer and Co., with a capital of 1,700,000 marks 
(85,000/.). A further transformation was the amal- 
gamation, in 1902, of the Deutsche Gesellschaft fiir 
Electrische Unternehmungen, founded in 1896, with 
the Lahmeyer Company. Another transformation 
took place in May, 1905, when Messrs. Felten and 
Guilleaume Carlswerk A.-G., Mulheim - on -the- 
Rhine, combined with the Frankfort Works to form 
the aye company. An idea of the development 
of the Frankfort Dynamo Works will be obtained 
by stating that the workmen and officials, who 
numbered less than one hundred in the early days 
of the first company, have gradually increased to 
over 4000 at the present time. The works at 
Frankfort now occupy an area of over 39,000 square 
metres (46,500 square yards), about 27,900 square 
yards being covered by the various shops and 
offices. 

We may remark here that the Felten and Guil- 
leaume Carlswerk A.-G. above referred to was formed 
in December 1899, to take over the business of the 
Handels - Gesellschaft Felten and Guilleaume, 
founded in 1826 by J. T. Felten and his son-in-law, 
F. C. Guilleaume. The manufacture of ropes and 
cables had been carried on by the Felten family 
since the commencement of the eighteenth century. 

The capital of the company, whose Frankfort 
Works form the subject of the present description, 
now amounts to fifty-five million marks (2,750,000/.). 
The speciality of these works is the construction 
of electrical machinery of all types and) powers, 
together with the manufacture of the various acces- 
sory gear used in connection therewith. Its output 
in 1906 was 9020 machines and transformers for a 
total of 382,000 horse-power. A ground plan of the 
works is shown in Fig. 1 on page 106, the references 
to which are the following :—The shops marked A 
and B are the oldest in the works. They are shown 
in the views, Figs. 2 to 4 on pages 107 and 110, 
and are situated in close proximity to a yard which 
is used as a dépdt for large castings, and is in direct 
communication by a siding with the Prussian State 
Railways. This dépét is served by a 20 ton over- 
head travelling-crane, which runs on a path at 
right angles to the offices, and carried at the height 
of the adjoining shops on both sides, on built up 
columns, latticed in placed at distances 
of about 8 ft., and erected close to the outside 
walls of the shops, to which they are anchored. 
The railway wagons are shunted in the yards, and 
the less heavy pieces are unloaded by a 6 ton 
electric locomotive crane, supplied with current 
from overhead wires, and running on the track 
between the shops E and G. The two shops A and 
B contain on the floor-level powerful maehine-tools 
for machining the heavy stators and rotors of the 
slow-speed alternators built by the firm. Among 
these may be mentioned several heavy lathes, one 
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of which is capable of taking pieces up to 6.5 metres 
(21 ft. 4 in.) in diameter, weighing over 70 tons, 
and a slot milling-machine for large continuous- 
current armature cores, with three sets of tool- 
holders keyed at 120 deg., travelling vertically, and 
each with two milling cutters. Large commutators 
are built up on the south gallery of the shop marked 
A The sections forming the rotors for the large 
slow-speed alternators of the flywheel type, as re- 
ceived from the foundry, are cast on both sides of 
the rim with a semi-circular groove and boss, form- 
ing the circle when the wheel is assembled. The 
sections—two or four in number, according to the 
size of the machine—are surfaced’ up on milling 
planers, bolted together, securely packed up ver- 
tically on one of the above-mentioned lathes, and 
bored out by a rotating boring-bar. The complete 
magnet-wheel is then mounted on a mandrel, and 
turned to size. This operation a ae the 
wheel is placed horizontally on the floor of the 
shop. The bosses on the rim are then machined 
by portable horizontal lathes, driven electrically by 
a flexible shaft, and a steel ring is shrunk on for 
holding the sections together. Steel rings are also 
shrunk on the bub at both sides, the sections being 
further securely bolted together, both at the hub 
and by flanges on the interior of the rim. While 
the bosses are being turned, other machines are at 
work on the periphery of the rotor, milling the 
surfaces for the magnet-poles, and drilling the bolt 
aud pin-holes for the latter. Finally the poles 
with their coils are bolted to the wheel, and the 
rotor is complete. The stators are also bored out 
in one of the large lathes in the upright position 
in which they are to stand when working, and are 
then placed on the floor of the shop for the core 
to be built up, finally being erected vertically and 
wound. 

The shop marked A is 85.83 metres (over 280 ft.) 
in length and 31 metres (101 ft.) in breadth. That 
marked B is of the same dimensions, counting half 
the extension to the right-hand side, over a branch 
line of the State railways. On the ground floor, 
the large-diameter stators and rotors are erected 
horizontally ; all the space available is utilised to 
the fullest extent, as shown in the illustrations 
(page 110), and in many cases a rotor for a less 
heavy alternator is in course of completion inside a 
stator for an extreme size machine, itself also in 
course of completion by another gang of workmen. 
Three sides of the shop marked A, and two sides 
of that marked B, are surrounded by a gallery, on 
which are mounted the lighter machine-tools, small 
lathes, and winding-machines used in connection 
with the manufacture of large alternators. An air- 
compressing plant, impregnating-tanks, and three 
vacuum drying-ovens are at the north end of the 
shop marked B; and the south end of the shop, 
marked A, is set apart as a tool-shop. These two 
shops, with their attendant stores, a test-room in 
extension of the shop A, illustrated in Fig. 3, and 
used largely for experimental work on new types 
of machinery, as well as for the electric tests of 
moderate size generating sets, the offices, and a 
portion of the power generating station, were built 
in the early ‘nineties, when the Lahmeyer Company 
transferred its works to their present site. The 
ground floor of the office building to the right of 
the test-room contains the laboratories. 

The shop marked C, illustrated in Fig. 5, on 
page 110, with its extension to the left, over the 
other half of the State Railways branch line above 
referred to, was completed last summer. In this 
are fitted and erected the medium-size machines 
and motor-generator sets. It is used also for the 
machining of sections and parts supplied to the two 
preceding shops for the construction of the larger 
slow-speed alternators. The gallery to the right of 
Fig. 5 extends over the branch line, as far as the 
right-hand gallery of shop B, and is set. apart for 
the manufacture of heavy windings. The shop 
marked D in plan, Fig. 1, is in course of comple- 
tion ; it will give into that marked C, and will be 
used chiefly for the construction of turbine-driven 
generators, which at present are built in the shops 
Aand B. The one marked E is also in course of 
completion ; this is to be a three-story building, set 
apart for the manufacture of electrical instruments. 
_ Those marked F and G are three-story build- 
ings, served by four electric lifts; -they were 
built in 1905, and communicate by a footway with 
the three-story building J, of more recent construc- 
tion, to the right of the main series of shops. 
Between them are the fitting and erecting-shops H 
aud I. The lifts are designed to carry a load of 


2 tons, or 26 persons, and are worked on the bell- 
push system. All this portion of the works is laid 
out for the fitting, erecting, and testing of small elec- 
tric generators and motors, and for providing the 
different departments with all the required electrical 
mountings and accessories. On the galleries and 
on the floors of the three-story buildings are distri- 
buted small machine-tools; a tool-making shop ; 
small motor-finishing and testing benches; con- 
troller-fitting and erecting benches ; the manufac- 
ture of tasting devices, switchboard, brush-holder, 
and commutator work; a pattern-room, and the 
pattern-making shop. In the latter, most of the 
machines are separately driven, and by three-phase 
motors, for the sake of safety. e company 
manufacture all their own patterns, and supply the 
outside foundries with those for cast-iron and steel 
pieces. They only cast small brass and metal work, 
and purchase from outside works all their iron and 
steel castings. The ground-floor of the three-story 
building G is occupied by a large number of seg- 
ment shearing and stamping machines; most of 
these machines are separately driven, and work 
automatically. Previous to being sheared or stamped 
the iron sheets are paper-insulated over their whole 
surface under pasting and flattening rollers. These 
machines supply the various patterns of stampings 
required throughout the works. The fitting to- 
gether of smaller armatures, and the construc- 
tion of transformers, are carried out in the same 
building. 

The roofs of the main shops, except in the case 
of the three-story buildings, are curved, with 
alternate solid and glazed panels, as shown in the 
illustrations. 

The switchboard panels are mounted in the tem- 
porary buildings erected on an adjoining piece of 
ground, to the right of the plan, Fig. 1. This 
ground contains also a current-generating station, 
which comprises three semi-portable engines, driv- 
ing by belting a 75-kilowatt, 110-volt continuous- 
current dynamo ; a 60-kilowatt, 110-volt dynamo ; 
the third driving two 30-kilowatt, 110-volt similar 
machines. This small generating station has. of 
late been used mostly as a reserve, when lange 
demands have been made upon the current supply 
from the main generating station, shown in the 
plan, Fig. 1, and located between the shops A 
and B. 

The main generating station contains three Diirr 
water-tube boilers, each of 150 square metres (1614 

uare feet) heating surface, superheat included, 
which supply steam at 11 atmospheres absolute 
(161 lb. per square inch) to two vertical compound 
engines, of 250 to 280 horse-power, at 150 revolu- 
tions per minute, with slide-valve distribution. 
Each engine is a direct on one side of the 
shaft to a 110-volt 900-ampere continuous-cur- 
rent machine, and on the other side toa 240-volt 
240-ampere three-phase alternator. These engines, 
together with a storage battery located beneath 
the ground-floor level, and the portable engine sets 
above referred to, sufficed until quite recently for 
the whole current supply needed throughout the 
works. Of late, however, the company have had 
to put down in an eoteing. underground room two 
extra sets, consisting each of a 2800-volt 350- 
horse-power motor, which takes 100 amperes of 
alternating current from the town supply, and drives 
by belting a three-phase, 240-volt, 750-revolu- 
tion, 395-am alternator, and direct at 680 
revolutions, a 110-volt 1045-ampere continuous- 
current dynamo. The underground machine-room 
contains also a booster for charging the battery, 
the condenser for the steam-engines above, and 
a feed-pump for the boilers, which draws from a 
well about 60 metres (about 200 ft.) in depth, 
located under the engine-room. The condenser 
circulating water is dealt with in a Balcke cooling- 
tower. 

The main generating-station is now being ex- 
tended, as shown in the plan, Fig. 1, towards the 
shop marked B for taking a Felten and Guilleaume- 
Lahmeyer 750-kilovolt-ampere, 240-volt alternator, 
coupled direct to an 800-horse-power steam-turbine, 
of the reaction type, running at 1500 revolutions. 
The alternator will be excited by a 40-volt 300- 
ampere exciter mounted on an extension of the 

-plate. The turbine will be supplied with steam 
from a Diirr water-tube boiler, similar to the three 
above mentioned, and now also in course of erec- 
tion. The condenser, with electrically-driven pumps, 
will be put down directly beneath the turbine, and 
a new Balcke tower is being erected on the roof of 





the turbine-house to cool the circulating-water for 





this new installation. The turbine-room is served 


by a 10-ton hand traveller. 

All the machine-tools throughout the works are 
electrically driven, the smaller ones, as is cus- 
tomary, in sets of several together; the larger 
machines, and those which are not required to be 
in constant operation, are coupled to separate 
motors. Many of the planing-machines are fitted 
with reverse magnetic couplings designed by the 
firm. These consist of two mushroom-sha 
magnet casin mounted horizontally, with a 
common circular armature between their heads. 
The casings contain the exciting coils; the clear- 
ance between the m ash tionieiil armature on each 
side is about } in. e head of each magnet-casing 
is provided with a loose ring, fitted on its outer 
face towards the armature with a series of flat, 
round blocks of hard wood, easily replaced when 
worn, and which act hy friction against the arma- 
ture. The ring, as stated, turns loose on the field- 
casing, and friction is exerted both on its inner face 

inst the field-casing, and on the outer face lined 
with the wood blocks against the armature. This 
ensures a smooth coupling and causes the heat 
due to friction to be equally distributed through- 
out the ring. The clearance between the fields 
and armature can easily be regulated by means 
of an extensible ring, against which the fric- 
tion-ring bears, The round wood friction-blocks 
can be changed at any time without taking 
down the coupling. The exciting coils are com- 

letely encased in iron, and are tested up to a 
-volt pressure. In case of an overload on the 
cutting-tool, the coupling slips, and no fracture of 
the machine is to be feared. The switchboards are 
made of two types, according as the machine-tool 
is to work with a variable cutting speed or not. 
Current supply is through two ry es peor 
which are generally carried by the driving pinions 
fitted to the fields. 

One of the machine-tools fitted with a reversing 
magnetic coupling of this type is a Billeter and 
Klunz siogle-pillar planing-machine, shown in the 
view (Fig. 6), and located at the south end of the 
shop marked C on the (Fig. 1). The bracket- 
arm carries three tool-boxes, two for top work and 
the other for side-planing, and it remains perfectly 
stiff and free from all ry it is sup- 
ported only on one side. e makere claim for 
this type of machine the ease with which a piece 
to be planed can be adjusted; the possibility of 
working on pieces double the width of the table, 
and which can be planed over their whole surface 
by turning them round; and the low cost of a 
single-pillar machine compared with that of a 

machine of another type for doing the same 
work. The table of the machine illustrated is 
6 metres (19 ft. 8 in.) in length, 1.750 metres 
(5 ft. 9 in.) in width, and it can take pieces up to 
5 ft. 9in. high. The machine weighs about 33 tons. 

The shops in which the larger machines are fitted 
and erected are each served by two 20-ton over- 
head electric travellers. The small side-bays under- 
neath the galleries are also each served by two 
travellers. As a rule, these are also electrically 
driven, and are built for a load of 5 tons, though 
where only small work has to be dealt with 3-ton 
hand-cranes are used. All the electric overhead 
travellers are provided with controllers, the handle 
of which is operated in the direction desired for 
travelling or traversing. In those which are fitted 
with three motors, two controllers are coupled 
together, and are worked by one lever for travel- 
ling and traversing at the same time, the position 
of the lever corresponding with the direction in 
which the load travels. 

Electric machines of smaller types are manufac- 
tured in large numbers in the newer portion of 
the works, in the shops marked F to J on the 
plan, Fig. 1. Among these may be mentioned a 
new type of alternating-current generator, for high- 
8 lt drives, and for outputs ranging from 
15 to 120 kilowatts, with a self-contained exciter. 
The stator is built be of thin paper-insulated iron 
stampings contained in a circular iron frame. 
Ventilation ports covered with perforated discs are 

rovided at the topand at the bottom of the frame. 

e rotating field is a steel casting with pole-shoes 
screwed to the pole-pieces ; the t rests in two 
bearings carried in end-brackets fastened to the 
frame. The exciter is contained inside one end- 
bracket, the latter forming the magnet-yoke for the 
exciter. The exciter armature and commutator and 
the slip-rings for supplying the exciting current to 
the alternator field-magnets are mounted on a 
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common {collar\keyed to the shaft. All the rotat- 
ing parts of the exciter are thus independent of the 
alternator, and can be removed from the shaft 
without interfering with the alternator. 

The Frankfort Works also manufacture in these 
shops electric motors fitted with the Hilger ‘‘ cen- 
trator” reduction gear ; this reduces in the motor 
itself the high rotating speed of the armature to 
sufficiently low limits, and in the required pro- 
portion, to enable, where required, the direct 
coupling of the electric motor to any type of small 
machine-tool. In these motors, the outside end of 
the armature shaft drives by friction three or more 
rings surrounding it and forming a kind of friction 
coupling, the rings in their turn being connected 
by — pins to a disc keyed on the machine-tool 
shaft. 

In all the shops both continuous and alternating 
current is used for power, according to the nature 
of the sets or individual machine-tools, or the 
power required; considerations as to regularity 
and safety also are taken into account in selecting 
the form of current to be applied in each separate 
case. There are in all throughout the works 380 
electric motors for a total of about 1600 horse- 
power. 

There are three testing-rooms: the one above 
referred to, at the north end of bay No. 1, the 
second on the ground floor of the three - story 
building, and the third, for smaller machines, on 
the first floor of the same building. 

The Felten and Guilleaume-Lahmeyerwerke Com- 
pany, who are represented in this country by the 
Lahmeyer Electrical Company, Limited, of 109-111, 
New Oxford-street, London, W.C., have acquired a 
controlling interest in the Escher Wyss Company, 
of Zurich, and will, therefore, have the advantage 





of the patents of the latter firm with regard to the 
Zoelly turbine and other engines. This will, no 
doubt, lead to the introduction of great changes in 
the main types of electrical machines, the construc- 
tion of which has hitherto formed a great proportion 
of the Lahmeyer Works output, and help to bring 
Continental practice more into line with that now 
prevailing in this country in the matter of large 
units. 








THE TWIN-SCREW ALLAN LINER 
**CORSICAN.” 
On pages 46 and 47 ante, on Plate IV., accom- 
ying our issue of January 10, and on Plate VIII., 
issued with this number, there will be found a series 
of illustrations of the machinery of the twin-screw 
steamer Corsican, built by Messrs. Barclay, Curle, and 
Co., Limited, Glasgow, for the Allan Line Steamship 
Company’s Liverpool-Canadian service. The leading 
particulars of the vessel are :— 


Length ‘a 516 ft. 
Breadth ... se ne * ... 61 ft. 3in. 
Depth from bottom of keel to top of 
eck at centre ~~“ > ne? Mite 
Gross register tonnage al 11,637 tons 
Dead-weight carrying capacity 11,000 ,, 
Number of first-class passengers ... 300 
= second oa oa 400 
a third as ep 1500 
Horse-power of machinery on trial... 9512 indicated 
horse-power 
Speed.on trial ... 17.6 knots 


No effort has been spared to obtain construction of 
the first quality ; the vessel not only conforms to the 
highest class in the British Corporation, but possesses 
considerable additional strengthening in order to suit 
the owners’ special needs. The hull of the vessel 

enerally has been constructed of mild steel (Siemens- 
artin open-hearth process). The hull is divided into 





separate water-tight compartments by seven bulk- 
heads, and to further ensure immunity from danger 
in the event of collision or stranding, a complete 
inner bottom is fitted, divided by numerous partitions 
into separate water-ballast’ tanks, each tank being 
capable of being filled or emptied independently, so 
that the trim ont draught of the vessel can be adjusted 
at any time to suit the conditions of service. 

Four complete steel decks are fitted—viz., orlop, 
lower, main, and shelter, the last-named being com- 
oe tg sheathed with pitch-pine, the lower and main 

ing covered with the most modern substitute for 
wood, ‘‘ Terrano.” Above the shelter-deck, at the 
fore-end, is the forecastle deck, providing accommoda- 
tion for stewards, firemen, and crew. At the after 
end is a long combined poop and bridge, sheathed with 
pitch-pine, forming a promenade, which is partly 
assigned to second-class passengers and oordy to 
third-class. Above this is the promenade deck, which 
is reserved exclusively for first-class passengers, and 
above this, again, is the upper-bridge deck, on which 
is placed the officers’ quarters ; the flying-bridge, which 
is used for navigating purposes, being formed by an 
extension of the roof of the officers’ house. 

The first-class dining-saloon, a large, roomy apart- 
ment, is situated in the deck-house at the fore end of 
the bridge-deck, occupying the full width ; it is lighted 
by large square windows on three sides, The panellin 
is in oak, end the ceiling ot white enamel, relieved wit! 
old.. Adjacent to this is the pantry, in which are 
installed all the latest. devices for perfect service. A 
cold chamber is provided on the orlop deck, where 
perishable provisions may be kept at any desired tem- 

rature. On the main deck the commissariat bulks 
argely in the distribution of space, ‘store-rooms for 
vegetables, fish, dairy produce, potatoes, bacon, &c., 
bakery, baker’s shop, bread-room, butcher’s shop, and 
wine-room being arranged on this deck. 

The music-room is on the promenade deck, with all 





the advantage of light and air which that position 
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bestows. Large square windows round three sides 
rovide light, as in the case of the dining-saloon. The 
ecoration of the music-room is carried out in white, 
with mural panels of silk, the ceiling being enamelled 
white and picked out in gold. 

The first-class smoke-room, also on the promenade 
deck, is a large room, well lighted and ventilated, 
and as a further aid to ventilation a large teak skylight 
is fitted above the centre of theroom., The decoration 
is in famed oak with ceiling in white. 

The second class nae are provided for in a 
style differing but little from the first-class. The 
dining-saloon, which extends right across the ship on 
the shelter-deck, is decorated in white, with a maho- 
gany dado, the natural colour of the wood making a 
pleasant contrast to the general colour scheme. The 
‘music-room is in mahogany with lincrusta panelling. 
The smoke-room, which is in the same house on the 
bridge-deck as the music-room, is in fumed oak. 

The electric-light installation consists of two inde- 
pendent dynamos, each driven by compound coupled 
engines. A complete system of electric lighting is 
fitted throughout the ship, including navigating lights 
— clusters for use when discharging cargo at 
night. 

4 large chart-room and wheel-house placed on the 
flying-bridge contain the steering-wheel and other 
navigating contrivances — compasses, engine - room, 
docking and steering telegraphs, and speaking-tubes to 
engine-room—all proving that the ship is extremely 
well found in appliances necessary for navigating and 
working the vessel. The captain has apartments 
adjoining the bridge. The engineers are berthed on 
the shelter-deck adjacent to the engine-room, with 
mess-room alongside, and lavatories convenient. The 
crew generally are berthed forward, the firemen on 
the lower deck and the others on the main and shelter- 


8. 

Part of the shelter-deck, main, and lower decks are 
devoted to the uss of third-class passengers, with com- 
plete dining accommodation and all conveniences. On 
the shelter-deck is a large, airy saloon extending right 
acrossth> ship. At different parts of the vessel com- 
fortably fitted up entrance-halls, smoke-room, and 
ladies’ cabins are provided for third-class and steer- 
age, indicative of the care that the Allan Line Steam- 
ship Company have taken to promote the comfort of 
this class of nger. 

Large tanks capable of containing about 400 tons 
of fresh water are built into the ship for the service of 
passengers. The vessel has a oe carrying 
capacity of about 11,000 tons. Cargo-loading and dis- 
charging facilities are unusually complete, six large 
oe being served by twelve powerful winches 
and derricks, and a powerful warping winch in the 
steering-gear house. 

The propelling engines, illustrated on the two-page 
Plates fv. and VILII., are ef the three-cylinder inverted 
triple-expansion type, of which there are two sets 
driving twin screws. The general arrangement of the 
machinery is shown by Figs. 2 to 5, while the main 
engines are shown by Figs. 6 to 8, the distributing 
valves by Figs. 9 and 10, and the boilers by Figs. 12 
to 15. The cylinders are arranged in the followin 
order—viz., high pressure, medium pressure, an 
low pressure, and the corresponding diameters are 
28 in., 47 in., and 79 in., all with a stroke of 54 in. 
The high-pressure cylinder is fitted with a separate 
hard cast-iron liner, As will be seen from our illus- 
trations, the cylinders are all bolted together by 
joints through the receiver casings, there bein 
no external receiver pipes. The high-pressure an 
medium-pressure pistons are of cast iron, and the low- 
pressure of cast steel. The cylinders are supported on 
six cast-iron columns of box-section, back and front 
columns being identical. 

The bed-plates are in three sections bolted to- 
gether, and are of cast-iron, box-section, with six trans- 
verse box-girders carrying the main-shaft bearings. 
The bearings thethselves are of cast iron lined with 
white metal, and are held in place by forged steel keeps 
and bolts. The crank-shaft is in three interchange- 
able pieces of forged ingot steel, 15§ in. in dia- 
meter, and is of the built type, the crank-pins and 
shaft lengths being shrunk into the webs. The 
connecting-rods are of forged ingot steel, havin 
forked top ends carrying double gun-metal cross-h 
bushes. The bottom end bushes are of cast steel, 
lined with white metal. The piston-rods are attached 
to ssparate steel cross-heads, which carry the double 
guide-shoes of cast iron, lined with white metal on both 
ahead and astern sides. A water circulation is pro- 
vided at the back of the guide-plates. 

The valve-gear is of the ordinary Stephenson link- 
motion type, actuating a piston-valve on the high- 
pressure cylinder, and double-ported flat slide-valves 
on the medium-piessure and low-pressure cylinders. 
These latter valves are provided with balance pistons 
on the spindles to neutralise the weight of the 
Reversal is effected by the all-round type of gear with 
special steam-engine and worm-gear. A separate 
engine is also provided for turning the engines for 
adjustment in port. The thrust-blocks are of the 





horse-shoe type, each shoe having a positive and regu- 
lated supply of circulating water through its core. 
The blocks are of cast iron, and are supported on sub- 
stantial stools of plates and angles incorporated with 
the ship’s structure. The line shafting is of forged 
ingot steel, and each section has two plummer-block 
supports. The propeller-shafts are also of steel, 
encased with a continuous brass liner for the whole 
length of the stern tube. The whole of the shaft 
forgings were made by Messrs. Wm. —- and Sons, 
of Sheffield. The propellers are of the three-bladed 
built type, having cast-iron bosses, with blades of 
Parsons manganese bronze. . 

As is now almost universal in the engines of first- 
class merchant ships, the condenser is an entirely 
separate unit, and forms no part of the engine 
framing. The shell is formed of rolled steel plate and 
is of circular section, with cast-iron water-ends to 
accommodate the branches for inlet and outlet of cir- 
culating water, and the doors for access to tubes. 
The tubes, of solid-drawn brass ? in. in external dia- 
meter, provide a cooling surface of 6000 square feet in 
each condenser. The condensers are supported on 
cast-iron stools bolted to the tank top and to the bed- 
plates. ; 

As regards the pumping plant, the arrangements are 
as follows :—The air-pumps, of Edwards’ type, are 
driven through levers actuated by one of the main 
engine cross-heads, The air-pumps discharge the con- 
densed water into the hot-wells from which it is drawn, 
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vid suction-filters of the Hocking type, by the main 
engine feed-pumps, actuated by the air-pump cross- 
head, and discharged up to a Weir feed-heater on the 
engine-room casing. This heater is fitted with control 
gear for regulating the independent feed-pumps, 
of Weir’s make, which take the water from the heater 
and discharge to the boilers direct. These Weir pumps 
are two in number, of the direct-acting vertical type. 
tach pump is capable of Ss the whole of 
the boilers at full power. The bilge-pumps are also 
driven from the air-pump cross-head, and are con- 
nected up tothe various compartments through distri- 
buting valve-boxes under the control of the engineer. 
The pumps for circulating water through the con- 
densers are of the centrifugal type, by Messrs. Paul, 
of Dumbarton. Each pump is fitted with two separate 
and independent engines, the one acting as a stand-by 
to the other. Each of these pipes has also a bilge 
suction of large diameter, for use in the event of a 
larger quantity of water having to be dealt with than 
the ordinary bilge-pumps could command. In addi- 
tion to this main pumping plant, there is a com- 
lete equipment of auxiliary pumps, all supplied by 
essre. A. G. Mumford, Limited, of Colchester, and 
comprising a vertical duplex ballast-pump, two ver- 
tical duplex general service pumps, one vertical duplex 
sanitary pump, one vertical duplex fresh-water pump, 
and one vertical duplex salt-water-bath pump. There 
is also a Mumford vertical duplex ash-ejector pump, 
working in conjunction with two of See’s patent ash- 
ejectors. 
For use in harbour, there is an auxiliary con- 
denser with 800 square feet of cooling surface, which 
drains to a float-tank controlling a Weir harbour feed- 


pump. 
A Weir evaporator, capable of producing 60 tons of 
water per 24 hours, is installed in the engine-room, 


-|and there are two Hocking distillers of extra large 


capacity for the supply of drinking water. 
rhe 4 ee ing , 
he boiler installation consists of seven single- 
ended boilers 16 ft. 6 in. in diameter by 12 ft. long, 


each haviog four corrugated furnaces 3 {t. 5 in. in dia- 


meter. These are illustrated by Figs. 12 to 15 on the 
two-page Plate VIII. The total heating surface is 
22,000 square feet, and the total grate area 540 square 
feet. The working pressure is 190 lb. per square inch. 
Howden’s system of forced draught is fitted ; there are 
two large fans, each 102 in. in diameter, which are in- 
stalled in a recess at the forward end of the engine- 
room. Each fan is driven by a separate engine, and 
between the two fans is a third engine capable 
of driving either or both, should an accident happen 
to the regular driving engines. These fans deliver 
into trunks, and thence through the heating tubes in 
the smoke-boxes to the special fronts associated with 
Howden’s system, which fronts and fittings, together 
with the fans and engines above mentioned, are all of 
Messrs. Howden’s own manufacture. While the plac- 
ing of the forced-draught fans in the engine-room brings 
them directly under the observation and control of the 
engineer on watch—an advantage in itself—it further 
admits of straight and direct leads of air-trunks to 
the furnaces, minimising loss in the effective draught. 
The boiler uptakes are all assembled to meet one large 
double-funnel. In addition to the two See’s ejectors 
before mentioned, two steam ash-hoists are also fitted 
to deal with the ashes in port. Air is supplied to the 
stoke-holds by four large ventilators. 

There are two ranges of wrought-iron steam-pipes, 
which are cross - connected with suitable valves at 
the forward engine - room bulkhead. There is also 
an independent range of pipes for auxiliary purposes. 
Circulation while raising steam is effected by means of 
a Weir hydrokineter fitted to each boiler. In addition 
to the auxiliary equipment already detailed, there are 
fitted in the engine-room thrust recess two sets of 
combined engines and dynamos for the supply of elec- 
tric current throughout the ship, for lights, fans, &c. 
There is also a refrigerating machine of the CO, 
type, and of Messre. J. and E. Hall’s make, to work 
in conjunction with cold chambers of 20,000 cubic feet 
capacity. 

The deck machinery consists of a windlass by Messrs. 
J. H. Wilson and Co., installed on the forecastle deck ; 
steering-engine and gear of Messrs. Hastie and Co.’s 
make, fitted in the poop-house aft; and twelve double- 
cylinder steam-winches, supplied by Messrs. Clarke, 
Chapman, and Co., Limited, of Gateshead-on-Tyne. 

It is of interest to note, as showing the expedition 
with which large machinery installations, such as that 
described, poy installed under up-to-date methods 
and with modern facilities, that the vessel was 
launched on April 29, and the mooring trial of the 
machinery carried out by the builders on May 23, or 
within twenty-one days of the launch. The official 
trial. at sea was made on June 20, when a speed of 17.6 
knots was attained, the engines developing 9512 indi- 
cated horse-power. The vessel is now on the Liver- 
pool-Canada service. 








Paris METROPOLITAN RAILwAy.—The number of pas- 
sengers carried by the Paris Metropolitan Railway last 
year was 194 823,282, showing an increase of 29,504,066 
compared with 1906. ‘The revenue last year was1,361,559/ , 
or 211,404/, more than the corresponding revenue for 1906. 


*“*TASCHENBUCH DER KRIEGSFLOTTEN,” 1908. — This 
German naval pocket-book now appears for the ninth 
year. It is edited by Captain- Lieutenant B. Weyer, of the 
German Navy Reserve, and is published by J. F. Lehmann, 
Munich, at the price of 4.50 marks. It gives general 
data on the fighting ships of all nations, with illustrations, 
side elevations, and main-deck plans of the ships of 
different classes ; also ordnance tables which apply to the 
various makes, data on the German shipbuilding-yards, 
and general information on naval matters. We are corry 
that there are no diagrams of the four new German 
battleships of the Ersatz class, of which no data are given ; 
the same remark applies to the new German 15,000-ton 
cruisers. Patriotism is, no doubt, accountable for this 
omission. In the table which deals with British destroyers, 
opposite the five units Afridi to Tartar, the speed is given 


as a which would lead to the belief that all these 


destroyers exceeded the contracted speed by 1.5 knots. 
This was the case as regards the Mohawk; while, as 
stated in one of our recent issues(e.g., vol. lxxxiv., page 869). 
the Tartar realised a much higher mean speed, 35.672 and 
35.363 knots. The facts as regards the latter ship were 
probably known in Germany too late for publication in the 
pocket book. Further, the armament of our new battle- 
ships is to be generally similar to that of the Dreadnought, 

| as was pointed out in one of our recent issues (page 17 ante), 
| and is not to be as shown in the pocket-book. Inthe mer- 
cantile section there are several inaccuracies : the Caronia 

| and Campania are not turbine-steamers ; the Carmania isa 
turbine-steamer, but with triple-screw, and not quadruple- 
screw. All the — speeds of British ships are given in 
| the ordinary small type, while the higher speeds of the 
, French, pote American ships are given in heavier 

type; this, however, is of very small importance. The 
Campania and Lucania do better than the 20.7 knots with 
which they are credited, while the spsed of 24 knots 
placed opposite the Lusitania and Mauretania happens to 
be less than even the ‘‘penalty speed.” We need not 
enlarge upon the performance of the two latter ships, our 
readers being fully aware of what they have already 











accomplished. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 9. 

OnE of those sudden changes to which the American 
iron and steel industry is subject has suddenly mani- 
fested itself in quite an influx of inquiries for iron and 
steel products. The inquiries will aid chiefly crude 
iron and crude steel. They come from widely- 
scattered localities, and therefore indicate a better i- 
tion than if they came from a restricted territory. The 
inquiries that are now before the trade call for foundry, 
forge and basic material, steel billets, and other crude 
steel material. Prices have been named, and it is 
i that during the coming week some business 
will be done which may serve to stimulate resumption 
of work in a number of furnaces, particularly in the 
Central West. The tone of the market has improved 
somewhat under these inquiries, but nothing can be 
safely said at present. Prices are still being cut in 
certain lines, especially in tin-plates, galvanised and 
black sheets, to the extent of 2dols. per ton. It is 
also probable that reductions will be made in wire 
and wire products during the month. There is a 
healthier feeling in the trade over these reductions, 
as it is thought that they will result in a moderate 
stimulation of business. Consumers have very little 
material on hand, and may purchase in as | lots ; 
but the purpose of the announced reductions is to 
encourage large ordering. The Southern pig-iron 
industry is in fairly good shape, but there is no 
combination among Southern pig - iron makers, as 
was given out a fewdays ago. The great Southern 
pig-iron producers are confident they can maintain 
prices at a fair level without resorting to a combina- 
tion, which in the present state of public opinion and 
Federal administrative activity might result to the 
disadvantage of those who would attempt the com- 
bination. The Southern pig-iron makers have demon- 
strated their ability to compete successfully with 
Northern furnaces, and this fact indicates the possi- 
bility of a corresponding shading in furnace prices in the 
North to hold trade which is likely to go to the South. 

There is a good demand this week in the machine- 
tool trade, growing out of the fact that many large 
purchases are to be made by large interests of machine- 
tools. A great deal of equipment would have been 
purchased or contracted for three months ago but for 
the decision of the various managements to delay the 
placing of orders until a more promising period. 
Sizing up the entire situation, it can be said that a 
moderate improvement has set in, as shown by a very 
general resumption of the steel mills of the Pittsburg 
district and further west. The present is a favourable 
time to place orders, and should an anticipation of 
next summer’s requirements begin now, it will instil 
confidence, and draw out a great deal of trade that has 
been temporarily scared away. 

January 17. 


The pivot on which the American steel trade is 
turning is the question of a satisfactory adjustment 
of prices. Until such an adjustment is made normal 
activity may not be anticipated. The policy of the 
managers of the industry has been all along to curtail 
production to whatever extent it may be necessary to 
maintain prices approximately at the level of the 
latter part of last year. They may be able to adhere 
to this policy, and it is in their power to do 
so, but it remains to be seen whether this course 
will be adhered to in view of the apparent deter- 
mination of the larger consumers of steel products 
to postpone important enterprises until steel can 
be purchased at a price acceptable to them. Since 
1900 steel prices have been wobbling up and down 
within narrow limits, but last autumn they reached 
a lower level, and it seems to be a determination of 
the manufacturers to keep production down rather 
than to accept lower prices. Speaking generally, 
the prices for steel plates, steel bars, and steel shapes 
have been higher during the past few months than 
for five or seven years previous. In view of the upset 
conditions prevailing, the consumers of iron and steel 
feel that a marked reduction should be made, and 
they propose to do what they can to bring about this 
reduction by remaining out of the market. This 
policy is, of course, strengthened by the conviction 
that the manufacturers’ policy is bound to fail whether 
they buy or whether they do not. 

The present course of prices is still in the down- 
ward direction in all lines of material outside of those 
named, to which steel rails should also be added. 
The developments of the past week have shown that 
pig iron is still _sagae 3 downward. The Republic 
Iron Company has sold 25,000 tons of pig iron at 
13 dols. for No, 2 at Birmingham, Ala. Foundry 
irons are selling very slowly, and pipe iron is also 
duller. The production of coke is still restricted, and 
ouly about one-half the capacity is engaged—namely, 
12,610 ovens — while 23,125 ovens are idle. The 
shipments of coke last week from the Connellsville 
region were 5326 car-loads. The bar-iron mills 
throughout the East and the West are running 
in an ir way, merely making as much iron 


are pursuing practically the same policy. The mer- 
chant mills making material for agricultural-implement 
concerns, having immense contracts on hand, are run- 
ning more fully. The plate-mills are working irregu- 
larly, and but little new business has been booked, 
owing to the same causes which affect the structural 
industry. The cast-iron-pipe foundries are working on 
orders for spring delivery, and are suffering less from 
the depression ti \n other branches of the industry. 
Machinery makers are buying material just as they 
need it, and they are declining to accept the invita- 
tions to wg orders for the entire year at concessions 
named. The entire industry is feeling its way through 
the fog, and there will be no very general resumption 
of full activities until conditions are very different 
from what they now are. 





SPECIAL SERVICE RAILWAY WAGONS. 

WE give on page 118, in Figs. 1, 2, and 3, illus- 
trations of three special bogie wagons constructed 
from the designs of Mr. George Hughes at the work- 
shops of the cashire and Yorkshire Railway Com- 
pany. These wagons are of much interest, as they 
are all intended to meet difficult conditions of trans- 
port, and to carry heavy loads on a single truck. 

Fig. 1 is a wagon for carrying tram-cars. The 
length of well is 25 ft., and the wagon is designed to 
carry a maximum load of 15 tons distributed over the 
well, or 10 tons concentrated load in the centre. The 
length over headstocks is 39 ft. 10 in., and the wagon 
has a tare weight of 17 tons 16 cwt. Its wheel-base is 
36 ft. The frame is of channel construction, stiffened 
with under-stays. It is carried on two four-wheeled 
trucks of the American diamond frame ty All four 
axles are braked, the brakes being applied by hand- 
levers. 

Fig. 2 shows a well wagon designed for a load of 
25 tons, distributed over a well 20 ft. in length. This 
wagon is 41 ft. over headstocks, and has a total wheel- 
base of 36 ft. 6 in. Its tare weight is 15 tons 5 cwt. 1 qr. 
The frame is built up of four longitudinals of I-section. 
Two bogies of the fan-wheel American diamond type 
are provided. All wheels are braked, the hand-wheel 
for applying the brake being shown at each end of the 
wagon in Fig. 2. 

A wagon, designed to carry a load of 52 tons ina 
well 25 ft. long, is shown in Fig. 3. This wagon has 
a tare weight of 32 tons 1 cwt. 2qr., and a length over 
head-stocks of 45 ft. 6 in. Its total wheel-base is 
41 ft. 6 in. The frame, of built-up I-section construc- 
tior, is carried on two four-wheel trucks, having cast 
steel frames. Brakes are applied to all wheels. 








THE EXPLOSION OF A THERMAL 
STORAGE-DRUM AT GREENWICH. 

On page 120 of the present issue we publish an 
article dealing with the Board of Trade inquiry into 
the circumstances of the disastrous explosion of a 
thermal storage-drum which took place at the works 
of the South Metropolitan Electric Light and Power 
Company, Limited, Greenwich, in December, 1906. In 
this article reference is made to: (1) The report of 
the Board of Trade surveyors, Mr. Thomas Carlton 
and Mr. H. J. Vose, on their examination of the ex- 
ploded drum ; (2) the report of Mr. Walter Rosenhain, 
of the National Physical Laboratory ; (3) the report 
by Dr. T. E. Stanton, also of the National Physical 
Laboratory ; and (4) the judgment delivered by the 
Commissioner on Wednesday last. These four docu- 
ments we now subjoin in full in the order named. 





Report by Messrs. THoMAS CARLTON and Henry J. VosE 
Read at the Formal Investigation held wnder the Boiler 
Exzlosions Acts, 1882 and 1890. : 

Nature of the Explosion.—The back-end of the right-hand 

thermal storage-drum fractured circumferentially at the 

knuckle or junction of the dished part and the flange, the 
dished part being entirely blown away, leaving an open- 
ing practically the full diameter of the drum, through 
which the fluid contents were discharged. The unbalanced 
pressure on the opposite end, which at the time was 

160 lb. per square inch, caused the drum to be projected 

like a huge rocket, almost in a longitudinal direction rela- 

tive to the drum, and it alighted in a neighbouring gas- 
works about 95 yards away, etrating three stout brick 
walls before it came to rest, the third wall being 2 ft. thick. 

Facing the back end of the drum the rip commenced at 

the lower right-hand side, where it had previously been 

leaking pene 3 a crack in the plate, and opened outwards 
and upwards from the bottom, the dished part of the end 
being entirely blown away from the flan; 

The other thermal drum on No. 6 boiler, and those on 

boiler No. 5, were somewhat displaced by the explosion 

causing many of the steam and water-pipe connections 
and mountings to be broken. The main steam range of 
pipes to which all the boilers were connected was partly 
carried away, and the steam from the whole of the boilers 
escaped. The roof of the boiler-house was blown off, and 
the walls seriously damaged. : 
Cause of the Explosion.—The ie failed owing to 
the presence of an extensive circumferential defect, con- 


sisting of a long continuous crack and a series of small 
<r cracks on the inside of the plate at the 


defect altogether extended two-thirds round the cireum- 
ference at the bottom and sides: The plate was j in. 
thick, but the sound metal remaining at the bottom of the 
defect was only from ,) in. bare to ,, in. thick ;:and at 
one place at least, at the lower right-hand side, facing 
the fractured end, the crack had etrated entirely 
thi h the plate for a length of 2;, in. The | 

from this part had been observed three days prior to the 
explosion. Inthe remaining part of the plate, ex- 
tending about one-third of circumference, several 
defects also existed, one being 54 in. long, one 24 in. 
long, and one 2in. long, there were other 
smaller ones. The whole of the above defects, including 
the were found to run round the knuckle 
along the edge of a chain of deep indentations, which 
had been formed in the _ boiler - sho Some of 
the indentations were 4 in. deep, a slight local 
bulging outside the plate could be felt. As these iy- 
dentations were made while the plate was being work 
cold, it is obvious that great power had been applied, 
and a series of incipient cracks would yg to have 
been formed at the time along the edge of the chain of 
indentations nearest the flange ; the interior surface of the 
plate where indented was also hardened by the crushing it 
sustained into a condition apparently similar to that pro- 
duced near a rough-sh edge or around a punched hole. 
Moreover, it is bable that the restricted flow of the 
metal due to the indenting and crushing had left an 
adjacent zone of metal at the knuckle in a state of high 
initial stress, and in a condition favourable to the rapid 
development into serious defects of the incipient cracks 
referred té above; the action which developed the cracks 
being the parting of the end-plate, due to the varying in- 
ternal pressure on the end, and the severe straining of the 
plates due to the somewhat large variations of tempera- 
ture that exist in these drums, owing to water in the drum 
being frequently cooler below the surface than the steam, 
and causing the bottom of the drum to be colder than the 
top. The surfaces of the cracks were of a bluish r, 
somewhat similar to that of the interior surfaces in the 
drum. The cracks were free from sediment, and had 
apparently been fine ones, and would probably have been 
difficult to see. 

After the explosion we examined the fractured edge of 
the piece blown out of the end, and of the part 
remaining in the shell. An extensive old crack, with many 
short branches, existed, as previously described ; and it 
was surprising, having re to the small amount of sound 
metal remaining, that the end had not failed before. 
Near to and parallel with the main crack was a series or 
chain of indentations which had epqenreny been formed 
in the workshop by a machine capable of exerting gréat 
pressure ; these indentations were clearly visible, and 
could be felt on the opposite side of the plate. The 
cracks all appear to have been formed at the same side 
of the indentations, as is clearly shown on the photo- 
graphs. There are therefore three main facts regarding 
the indentations and the cracks as given above :—(1):The 
cracks only occur where the indentations occur; (2) 
the cracks have all formed in the same ve tion 
to the indentations; and (3) where the plate has re- 
mained sound the indentations are absent or are much 
less pronounced ; but the isolated defects in the sound 
part of the circumference have also deep indentations 
adjacent to them. The correlation between the indenta- 
tions and the cracks appear to us to be most striking. 
At the sound part the metal ap) to be very good, 
as in yielding it had resisted with sufficient tenacity to 
contract down to a thickness of § in., which is somewhat 
unusual, having regard to the nature of the rip. 

The makers state that the indentations were made by 
an hydraulic riveter, which was as a press, to force 
the ilese of the end and the shell-plate together, and the 
plates were cold when thus operated upon. The indent- 
ing had a two-fold effect, however : it injured the material 
essentially, and the indentations in the knuckle reduced 
the radius inside from 1 in. to 4 in., and also reduced the 
thickness of the plate locally, practically forming a notch 
in the plate. Even the indented radius of 1 in. at the 
inside of the knuckle must be considered small for an 
unstayed dished end 5 ft. in diameter; it might, with 
advantage tothe drum, have been considerably increased. 
It may be stated here that the strain diagram of an 
unstayed dished end subject to internal pressure shows 
a straightening of the knuckle ; a cross-breaking stress is 
therefore imposed on the metal at this part. 
With the exception of the indentations referred to, 
the work in the drums was ap tly of the highest 
class, and there was evidence, both in the design and 
workmanship, that no expense had been spared to turn 
out good work. 
The part of the fractured end that was blown out was 
afterwards sawn in halves, one piece was sent with the 
Board’s authority to the National Physical Laboratory at 
Bushey, for the material to be tested, analysed, and 
microscopically examined ; the other piece was retained 
by Messrs. Babcock and Wilcox. 
(Signed) THomas Carton. 
Henry J. Vose. 


one, 


Report on Results of Chemical and Microscopical Examina- 
tion {a Plate of Thermal Storage-Drum, by 
Mr ALTER ROSENHAIN, of the National Physical 
Laboratory. 

Chemical Analysis.—Analysis of drillings taken near 
the fractured edge of the plate gave :— 


Per Cent. 
Carbon ‘ 0.181 
Silicon trace 
Sulphur ae 0.051 
Phosphorus ... 0.064 
Manganese ... <e 0.545 


General Micro-Structure.—This is shown in Fig. ‘1 








as will fill in-coming orders, The sheet-mill people 


knuckle janing the dished part and the flange. The 
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EXPLOSION OF A 
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Fie. 1. Magnification of photo-micrographs 150 dia- 
meters, reduced in engraving to 90 diameters. 


a 


78.58 =) 2 


Fie, 4. Magnification of photo-micrographs 150 diameters, Fie. 5. 


reduced in engraving to 90 diameters. 


under a magnification of 150 diameters. This photo- 
graph shows one of the carbonless bands, or “* ghosts, ” 
which occur rather frequently and markedly in this 
plate ; on the whole, the structure of the steel is some- 
what “patchy,” indicating a decided tendency to segre- 
gation on a small e. Several specimens were sub- 
jected to heat-tinting, but no marked signs of phosphorus 
segregation could be observed even in the carbonless 
“‘ghosts.” Enclosed impurities—i.e., silicide and sulphide 
of manganese—were, however, found concentrated in the 
“‘ ghosts.” In one portion of the plate it was found that 
the portion of the metal lying immediately next the 
fracture was decidedly low in carbon (Fig. 2, x 80 dia- 
meters), while quite near by ran a band, or zone, of much 
— carbon content (Fig. 3, x 85 diameters), but this 
is by no means the case at all parts of the fracture that 
have been examined, but it is of interest in connection 
with the fact mentioned below that the fracture has taken 
place almost entirely through ferrite. Comparison 
with a number of other boiler-plates of normal quality 
has, however, shown that such signs of segregations as 
above described are very frequently met with, so that 
although such a structure in mild steel cannot be regarded 
as desirable, neither can it be regarded as abnormal in 
commercial material. 
Effect of Indentation of Inner Surface of the Plate.—The 
metal adjacent to these indentations has been deformed 


THERMAL 





very considerably ; the structure, as now visible in the 
plate, is clear evidence that this deformation took place 


Magnification of photo-micrographs 80 diameters, 


Fie. 2. 
reduced in engraving to 48 diameters. 


_ _ 


Magnification of photo-micrographs 150 diameters, 
uced in engraving to 90 diameters. 


Fie. 7. Magnification of photo-mic: phs 12 diameters, 
reduced in engraving to 7 diameters. 


at a temperature below a dull red heat (say below 500 deg 
Cent.). They may have been made either in the cold or 
at a “blue” heat. Fig. 4 shows the deformed structure 
of the steel (x 150 diameters) near one of the indenta- 


STORAGE-DRUM; MR. 


| the deepest indentation. e ( 
| shown in the upper part of Fig. 4 is very severe, such a 





ROSENHAIN’S REPORT. 


Fic. 8. Magnification of photo-micrographs 85 diameters, 


reduced in engraving to 51 diameters. 


Fic. 8. Magnification of photo-micrographs 150 dia- 


meters, reduced in engraving to 9v diameters, 


(383.£) 


| tions, but very decided signs of deformation extend to a 


depth of about 4 in. into the thickness of the plate under 
i The amount of deformation 


structure being typical of a steel whose ductility has been 
exhausted by severe deformation. Near the actual frac- 
ture the “‘lines of flow,” as they appear in the deformed 
metal, take a curved shape (shown in Fig. 5, x 150 
diameters), such a change in directiqn of the plane of 
maximum elongation being typical of failure under a 
shearing stress, in the manner indicated in the sketch 
Fig. 6). ; 

( The ia character of the deformations observed in 
the specimens examined confirms the view that the opera- 
tion which produced the deeper indentations had an effect 
on the steel closely similar to that of a punching-tool 
whose action has been arrested before complete perfora- 
tion has occurred. This view is borne out by an examina- 
tion of a part of the flange which had remained attached 
to the shell after the explosion. In this a second fissure 
has been detected running into the thickness of the plate 
for a depth of 0.3in. Fig. 7 is a photograph of this 
crack magnified 12 diameters, while Fig. 8 shows the 
inner end of the fissure among the constituents of the 
steel, magnified 150 diameters. This crack shows 
features characteristic of a cleavage fracture, passing, 
as far as possible, through the ferrite. The posi- 
tion of this crack is interesting, since it lies almost 
directly opposite the ‘‘ caulking edge”—i.¢., the point 
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of support of the as shown in the sketch, Fig. 9. 
This sketch also indicates the appearance of the fracture 
itself. From the points a, b the surface of the fracture is 
deeply corroded ; the adjacent metal shows no serious 
deformation, but is intersected by numerous ape 3 
cleavage fissures, and the corrosion and deposits of cal- 
careous matter have, in — cases, penetrated these 
cracks. At the point c, on the other hand, for about 

in. to 7, in., the metal shows the deformation charac- 
teristic of the drawing-down of a ductile test-piece under 
tension. These observations are consistent with the view 
that the fracture from a to b. had in existence for 
some time before the final failure of the plate; the hard- 
ness and brittleness induced me, local indentations, 
and the consequent shearing effects on the plate, being 
sufficient to account for the formation of such a crack; 
although the segregations in the steel probably played a 
part in this action—their chief effect, however, most 























hydraulic pressure. This was done without apparent 


damage to the strips except in the case of the strip marked 
Bin . 1, which cracked completely through on the 
application of the load (see Fig. 2). The method of 


— out the strips for tests Nos. 17, 18, and 19 is in- 
dicated in Fig. 5. 

It will be seen from Fig. 3, which represents a piece of 
the plate cut from the fractured edge, that it was im- 
possible to secure specimens quite close to the fracture 
owing to the fissures running in from the fracture for a 
a of $ in or § in. 

he inside surface of the piece of plate shown in Fig. 3 
was machined until the surface was practically level with 
the bottom of the indentations, which are a marked fea- 


ture of the whole plate, in the region of the fractured edge. 
On polishing this surface so as to remove the scratches 
lines were visible which appear to be the traces of small 
cracks in the metal at the bottom of the indentations. 





(E) Repeated bending im tests on specimens Nos, 
3, 12, and 13, 2, 10, and 11, 22 (see Fig. 6). 

hese specimens were notched, placed on knife-edges 
4 in. apart, and subjected to blows from a hammer weigh- 
ing 4.71 1b., delivered over the notch at each end of a 
diameter alternately until fracture occurred. 











Mark Number of 
on a Blows for Frac- Remarks. 
Specimen. ‘ ture. 
in. 

3 L01 2,672 Specimens as near 
12 0.50 } 19,850 fracture as pos- 
13 0,87 25.070 \ sible. 

2 1.01 | 2,300 
10 0.50 9,250 Specimens adjacent 
ll 0.50 9,070 to those above. 
22 \ 0.37 18,550 
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Fig. 6. 
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probably being that of determining the precise position 
e crack. 


of th ; 
. WALTER ROSENHAIN. 


Report on Mechanical Tests made on Specimens Cut from 

Half End of Fractured Thermal Storage-Drum, made 
for the Marine Department of the Board of Trade, by 
Dr. T. E. Stanton, of the Engineering Department 
of the National Physical Laboratory. 

A sketch of the plate received is shown in Fig. 1 
annexed, and the positions of the various specimens are 
indicated on this sketch by numbers. 

Statement of the Mechanical Test made. 

Specimen 

Numbers. 
1 


Description of Test. 


Tensile test on turned specimen for elastic limit and 
modulus of elasticity. 

Two tensile tests on strips of the full thickness of 
the plate. 

Two tensile tests on strips of the full thickness of 
the plate, cut at right angles to the direction of 
Nos. 4 and 5. 

One cold bending test on strip cut parallel to Nos. 4 


and 
One ry bending test on strip cut parallel to Nos. 7 
and 8, 


4&5 
7&8 


6 
9 

191&190 One tensile test on each of two strips cut one from 
the inside surface of the plate and one from the 
outside surface of the plate, and situated as near 
the fracture as possible. One tensile test on each 
of three strips cut one from the outside surface, 
one from the inside surface, and one from the 
centre of the plate, and situated adjacent to the 
specimens 19 I and 19 O. 

Three repeated bending impact tests on notched 
specimens cut from the plate as near the fracture 
as possible. 

Three re bending impact tests on notched 
specimens cut — plate adjacent to the 

3. 


3,12, & 13 


2, 10, & 11 
specimens 3, 12, 
Two alternating stress tests on specimens cut from 
the plate as near the fracture as possible. 
16&20 Two alternating stress teste on specimens cut from 
the plate adjacent to specimens Nos. 14 and 15. 


Supplementary Tests.—Seven impact tests on notched 
specimens by the Izod method (Fig. 8) were also made as 
a further check on the repeated impact tests. 

A tensile test on a short specimen cut from the brittle 
part B. The position of this is indicated in Fig. 2. 

Preparation of the Specimens.—All the specimens were 
prepared from strips cut out of the plate in the drilling- 
naching, which were then machined in the lathe or milling- 
machine. 

In the case of the strips from which the flat tensile 
Specimens were prepared it wasjnecessary to straighten 
them ovtag the curvature of the plate. This was 
done by placitig them between parallel blocks in the 
10-ton testing machine, and gradually flattening them by 


4&15 














Results of the Tests. 
(A) Tensile test on specimen No. 1 (see Fig. 5a). 


| 
| Stress in Tons per 











Mark Square Inch. 
on Dimen- Elastic Elongation 
Speci- sions. Limit. > del sie on 3 In, 
oe. Yield |Maximum 
in. in dia. | | per cent. 
1 0.379 9.58 15.60 | 27.90 27.9 


| 
Modulus of elasticity = 30,000,000 1b. per square inch. 
(B) Tensile tests on specimens Nos. 4, 5,7, and 8 (see 
Fig. 4). 








Stress in _ per | 
Markon ,, : a Extension 
Specimen. Dimensions. : on 8 In. 
Yield Load. |Maximum Load. 
in. in. per cent. 
4 1.50 x 0.855 12.82 27.04 29.7 
5 1.50 x 0.855 13.29 26.95 27 
7 1.50 x 0.855 13.78 | 27.20 29 
8 1560x0867! 14.02 | 27.90 28.2 


(C) Cold bending tests on specimens Nos. 6 and 9, 
Dimensions : 16 in. long, 1 in. wide, and of full thickness of plate. 


These were put in the 10-ton testing-machine and bent 
over until the inner faces were within 0.75 in. of each 
other. In this state neither specimen showed signs of 
cracking: They were then in @ more powerful 
testing-machine, to completely flatten them if possible. 
It was found that No. 6 closed up within 4 in., and then 
cracked, and that No. 9 cracked without considerable 
further deformation. ; : 

(D) Tensile tests on thin strips machined from the 
inner surface, the outside surface, and the centre of the 
plate, Nos. 191, 190, 17 I, and 17 O, and 18 (see Fig. 5). 











Stress in Tons 
per Square Inch. 
ma | Hong. 
Speti- Dimensions. | tion on Remarks. 
oo , Maxi- | 4 In. 
men. Yield 
Load mom 
* | Load. 
in. in. | per cent 
191 0.753 x 0.366; 11.38 | 28.82 21.5 Inside surface. 
190 | 0.749x0.383} 10.60 | 28.52 21.0 Outside surface. 
171 0.751 x 0.386) 16.15 27.45 28.8 Inside surface. 
170 | 0.750x0.386| 13.938 | 27.42 29.5 Outside surface. 
18 0.754 x 0.427; 13.50 28,67 26.7 


Centre of plate. 





(F) Alternating stress tests Nos. 14, 15, 16 and 20 
(see Fig. 7). ; ; 

These were subjected to alternations of direct tensile and 
compressive stress at a speed of 1200 alternations per 
minute and with a ratio of tension to compression of 1.09, 








Mark Number of Range of Stress 
on | Alternations | in Tons per Remarks. 
Specimen.| for Fracture. Square Inch. 
15 281,800 25.3 }§ cimens as near 
14 482,000 24. ture as possible. 
16 18,360 26.3 ya ey adjacent 
20 70,000 24.7 to those above. 


Supplementary Tests. 
(G). Tests on specimens made on an Izod impact tester 
(see Fig. 8). 


Ene Absorbed 


Situation of Specimen. in ure 
(Foot-Pounds). 
Two specimens cut about 16 in. from frac- 5.8 
ture es oe os ee oe °° 6.1 
Two specimens prepared from broken 1.2 
halves of No, 12 os se ee $e 1.5 
Three specimens from broken half of brittle 
iece B :-— aw 
(a) inside surface 2.5 : 
b) outside surface 5.0 
¢) outside surface 5.8 


(H) Tensile test on short specimen, 4 in. in length, cut 
from the brittle part B. 


Maximum stress, 29.6 tons per square inch, 
Reduction of area at fracture, 58 per cent. 


GENERAL REMARKS ON THE Tests. 


Tensile Tests.—The results on the specimens 
of the full thickness of the plate show remar 


/ © unifor- 
mity as regards tensile tests. Thus, in the 


whole four 


specimens, the variation in the maximum stress is leas 
than 1 percent. As the total extension will depend on- 
the position of the fracture in the i the variation 


in this is naturally greater, but the values can be taken, 
as indicating very uniform material outside the region of 
the edge of the plate. 

The tensile tests on the thin strips do not indicate any 
marked difference between the inside surface, the out- 
side surface and the interior of the plate, and the maximum, 
stresses do not vary fret from those found for the full- 
width specimens. ere is, however, a considerable 
nution in ductility in the specimens taken from the region 
of the fracture, as the extension of these specimens is: 
27 per cent. less than that of the specimens further 
removed, 

Bending Tests.—The strips of the full thickness of the 
a bore the bending test well, and only cracked at the, 

nal stage of the flattening. Evidence of considerable- 
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brittleness is shown in the cracking the men B, 
whieh cracked through before any apparent Sclermatl 
had taken place, Bi 

Impact Tests.—The results of the bending impact tests 
on notched specimens show that the material throughout 
the plate, except in the region of the fracture, has less 
resistance to impact than is found in good boiler plate. 
As an example, it is found that a specimen of av 
boiler-plate will bear 17,000 blows with a 4 in. drop, in 
the machine used for the purpose, before fracture. ere 
is, further, a marked difference in the resistance of the 
specimens, since in the three cases taken the number of 
repetitions of the blow for fracture was considerably 
higher for specimens cut from the region of the crack in 
the plate than for those more removed. 

The results of these impact tests are also confirmed by 
those made in the Izod impact tester on specimens pre- 
pared from the broken halves of the bending impact 
specimens and indicate a reduction in ductility in the 
material in the region of the crack. 

Alternating Stress Tests.—In these tests the range of 
stress is approximately that which would be expected 
from average boiler-plate. As in the case of the impact 
tests, it was found that the resistance of the material is 
higher in the region of the fracture than in parts further 
removed from it. : . 

The whole series of tests are concordant as indicating 
that the material of the plate is, for a distance of approxi- 
mately 1 in. from the fractured edge, harder and less 
ductile than the rest of the plate. There is, moreover, 
conclusive evidence of brittleness in at least one portion 
of the ‘coed near the edge where the inner surface of the 
plate shows deep indentations. 


T. E. Sranton, 
Superintendent of the Engineering Department. 


Judgment Delivered by the Commissioners, Mr. A. A. 
Hupson, Barrister-at-Law (President), and Mr. J. H. 
HAa.ett (Consulting Engineer), at the Council Cham- 

ber, Town Hall, Greenwich, on Wednesday, January 


The President: We have very carefully considered our |, 


judgment. 

is inquiry in many respects is remarkable. Though 
the inquiry has lasted a long time, the facts are compara- 
—_ simple, and the cause of the explosion not far to 


seek. 

A steel drum working at a pressure of 160 lb. per 
square inch was found to have developed a crack in the 
— near the riveting for a length of 2y; in., and a 
small jet of steam was yen J from it, yet no one in 
charge of the boiler, from the highest to the lowest, thought 
there was any danger, and no one took any step to 
shut down the boiler or reduce the pressure of steam. It 
has been urged that the drum was only four months old, 
had been supplied by a well-known firm, and had n 
thoroughly tested; but the fact pointed to something 
exceptional, and should have been taken as a warning 
that there must be something seriously wrong. 

he primary cause of the explosion was 'the supply of 

a badly constructed drum by the makers, the immediate 
cause — the neglect to reduce steam when a crack 
appeared. 

e will refer later to the internal state of the end- 
late as disclosed by examination after the explosion. 
ut it is necessary that we should first state the facts 

leading up to the explosion as we find them, and after- 
wards deal with the responsibility of the different parties 
connected with it. The drum which exploded is termed 
a ‘* thermal storage-drum,” and was one of two connected 
with a Babcock and Wilcox boiler, being No. 6 boiler at 
the works of the South Metropolitan Electric Light and 
Power Company, Limited. The object of the drum was 
to store and heat water to the temperature of steam for 
use in the boiler at times when the demand for steam 
power was greatest. It was also useful in precipitating 
carbonates and other solids in the water. It was con- 
structed of mild steel , was cylindrical in form, 
with elliptical ends, had an internal diameter of 5 ft. and 
a length of 24 ft., and was connected with, and form 
pert of, the boiler (a diagram will be annexed to our 

rt). The drum was tested at Messrs. Babcock and 
Wilcox’s works to 240 1b. per square inch by hydraulic 
pressure, and afterwards tested “ hydraulic pressure at 
the South Metropolitan Electric Light and Power Com- 
pany’s works to lb. per square inch pressure. 

It was also thoroughly examined by an engineer in- 
spector of the National and General Boiler Insurance 

ompany, Mr. Muter, before it was set to work, and the 

pay | art was 160 lb. The drum was first put into 
use at the company’s works on August 18, 1906, so that it 
had only been in use about four months when it ex- 
ploded. During this short period of its existence it 
appears to have worked satisfactorily. 
A leak occurred in October, 1906, and another one later 
in the seams, to which no importance can be attached, 
except that when the leak suksequently occurred (which 
led to discovering the crack in the end-plate which after- 
wards gave way), it was at first thought that the leak was 
due to a similar cause. 

Coming to the week in which the explosion occurred 
viz, on Monday, about mid-day, December 17, 1906— 
the attention of Mr. Burtenshaw, one of the charge engi- 
neers, was drawn to a leak in the s rum of this 
boiler, from which water was dripping. Mr. Constable, 
the resident engineer, also saw the leak about the same 
time, and both thought the leak came from a rivet, or 
from the joint of the equalising-pipe. Nothing was done, 
however, to remove the lagging, or to ascertain the cause 


in any other way, and the boiler was kept in work, for | Ba 


Mr. Constable said he attached no importance to the 
leak. Mr. Burtenshaw inspected the drum again the next 


day (Tuesday) at 9 a.m., and the leak was then about the ' 





,|same. Mr. Constable did not go specially to see the boiler 


on this day, he told us, but at about 10 o’clock in the 
morning he saw the leak during his rounds, and made 
the remark to Coombes that they must arrange to caulk 
the leak at the week-end. 

Still nothing was done to ascertain the cause of the 
leak and iler was kept at work all day. This, how- 
ever, was the day when it was the turn for boiler No. 6 
to be put out of use, for the purpose of examining the 
brickwork. It was accordingly shut off at midnight, 
and not coupled up again until 2 p.m. the next day, 
Wednesday. No advantage, however, was taken of this 
opportunity to examine into the cause of the leak. 

On Wednesday, when the boiler was put into use, the 
leak had taken up a little. Mr. Constable or Mr. 
Burtenshaw—it is not clear which of the two—ordered Mr. 
Coombes to take off some of the lagging. This was the 
first time there had been any attempt to ascertain the 
cause of the leak. When the lagging was removed 
it was discovered that there was a crack in the end 
plate of the drum 2,,, in. long, running in a line with 
the circumference and near the riveting. From this 
crack a jet of steam about 1 ft. long and } in. in dia- 
meter was issuing. Mr. m reported this to 
Mr. Constable, and Mr. Constable inspected it with Mr. 

m Mr. Constable then sent for Mr. Covel 
Messrs. Babcock and Wilcox’s erector (who was at the 
works erecting some additional plant), and showed it to 
him, but Mr. Constable did not think it was dangerous, 
nor did Mr. Covell, and there was apparently no discus- 
sion as to the possibility of danger. Mr. Constable 
—— discussed with Mr. Covell the method of repair 
and the isolation of the boiler, not, as he told us, from 
any fear of danger, but in order to effect the repairs 
which would have to be done. The method of repair 
suggested by Mr. Covell was by plugging the two ends of 
the crack and caulking. : 

Mr. Constable asked Mr. Covell to telephone to his 

firm. Mr. Covell telephoned to his firm, and came back 
with the message that Mr. Shermer would be down in 
the morning. 
Mr. Constable then gave a written order to the shift 
engineers that the boiler was not to be let down, in order, 
as he told us, not to increase the crack by changing the 
temperature of the drum ; but he did not then report the 
discovery of the crack to his chief, Mr. wden. The 
reason, no doubt, that Mr. Constable sent for Mr. Covell 
was that he considered, as did also his chief, Mr. Bowden, 
that they had not yet taken over the drum from Messrs. 
Babcock and Wilcox, the terms of Messrs. Babcock and 
Willcox’s contract with the South Metropolitan Electric 
Lighting and Power Company being that the final 
payment was to be after six months’ satisfactory working, 
and this period had not expired. 

Mr. Constable gave orders for the leak to be watched, 
and Mr. Burtenshaw kept his eye on the crack continu- 
ously until he went off duty that night at 9.30. Mr. 
Burtenshaw, who had had some experience in boilers, 
said that he also saw no danger. 

The next morning, Thursday, the day of the explosion, 
Mr. Shermer arrived about 10 a.m. He was at the time 
Messrs. Babcox and Wilcox’s superintendent of out-door 
erections, and had been sent down by the firm to examine 
the crack in this drum. 

Mr. Constable met him and discussed the method of 
repair, no mention at all being made by Mr. Shermer, as 
we find, that there was any danger; but Mr. Shermer 
made the remarkable statement that he had not seen any- 
thing just like it before. 

We now know that Mr. Shermer had never been in 
charge of a boiler under steam in his life. It is, there- 
fore, obvious that he had seen nothing like it before ; but 
he would have been more honest if he had said so, and not 
have made a statement which must have had the effect 
of leading Mr. Constable to think that he had experience 
of boilers. 

Mr. Shermer said he told Mr. Constable that before a 
definite opinion could be given as to whether there was 
any danger or not an internal examination would have to 


ed | be made of the drum. 


Mr. Constable denied this, and we do not give any 
credit to Mr. Shermer’s statement, for we are satisfied 
that if Mr. Shermer had made any such statement 
to Mr. Constable, or had expressed any doubt as to 
the safety of the drum, Mr. Constable would have re- 

such an important statement to Mr. Bowden, the 
chief engineer. We should observe also that Mr. Shermer 
made no mention of danger atall in his report to the firm, 
nor did he thereupon suggest any examination for the 
purpose of ascertaining whether there was danger or not. 

Mr. Constable reported to Mr. Bowden immediately 
after his interview, and eaid there was a slight ‘‘ weep,” 
but he said he was asked by Mr. Bowden to describe the 
exact position of the crack, and that he described it as 
best he could, and gave the length as 2,’, in. Mr. Bowden 
asked if Mr. Constable thought it serious, and Mr. Con- 
stable said he thought not. Bowden, who was then 
at the Brompton office, having this information commu- 
nicated to him, said he would inspect in the afternoon, 
but he instructed Mr. Constable to ask Mr. Shaw, an 
engineer inspector of the National and General Boiler 
Insurance Company, to inspect the drum. Mr. Bowden 
went down at about 3.30, and during his rounds inspected 
the drum together with Mr. Constable. The result of the 
inspection, as they both state, was that they thought it would 
be sufficient if Babcock and Wilcox examined the crack 
at the end of the week, and neither thought it dangerous. 
Mr. Bowden nevertheless went back to his office at the 
works and telephoned at once to Mr. Kolle at Messrs. 

beock ilcox’s office. Mr. Kolle is the assistant 

of Messrs. Babcock and Wilcox, and Mr. Bowden 
described to him what he had just seen on his inspection 
of the crack. It is not at all clear, however, in what 


manner Mr. Bowden described what he had seen, but he 
told:Mr. Kolle that the defect was of sufficient import- 
ance to send someone responsible down. Mr. Kolle 
replied that Mr. Shermer had been down to inspect, and 
that he would communicate’ as soon as he had seen his 
report. 
rom the conversation on the telephone which Mr. Kolle 
had with Mr. Bowden, Mr. Kolle told us that he antici- 
ted danger, but he qualified this by calling it potential 
eg meaning, as he explained, that there would be 
danger if the crack extended. He therefore anticipated 
what, in fact, happened, for the explosion occurred 
because the crack did extend. But he never told 
Mr. Bowden of any danger, potential or otherwise, and 
he said he did not know whether the boiler could have 
been shut down in an emergency like this. 
While the conversation with Mr. Kolle on the tele- 
hone was going on, Mr. Shaw was announced. He had 
fon sent for by Mr. Bowden, as Mr. Bowden told us, 
because he placed reliance on his judgment. Mr. 
Bowden’s concluding words on the telephone to Mr. Kolle 
were, ‘‘We will see what Shaw says;” this was about 
20 minutes to 4. Mr. Bowden then sent Mr. Shaw to 
inspect the boiler, and in about 15 or 20 minutes the 
explosion occurred, killing Mr. Shaw, who was in the act 


l, | of examining the drum, and Mr. Coombes, the boiler- 


house foreman, who was then, or about then, removing 
some of the lagging. ‘ 

It appears that when Mr. Shaw arrived at the works he 
first went into the boiler-house and had a general look at 
the drum, and having done so went into the engine-house 
to put on overalls, and returned again into the boiler- 
house with Mr. Burtenshaw. Whilst there he examined 
the drum, and he gave an order for some more lagging to 
be taken off. Mr. Burtenshaw saw Coombes start this 
work, and then left, and had only reached the yard when 
the explosion occurred. Mr. Burtenshaw said that from 
first to last he did not think there was any danger. 

It was then twilight, and the heaviest load on the 
engines was just coming on ; but it does not appear that 
the pressure in the boiler was beyond 160 lb. per square 
inch—its proper working pressure. 

In concluding the account of the circumstances leading 
up to this —-, we should call attention to the fact 
that the works were at the time short of boiler power. 
Mr. Bowden said that he could, but would not, have run 
the Greenwich station under its heaviest load with one 
boiler short ; and that it would have been inconvenient 
to shut down the boiler to which this drum was con- 
nected. 

He told us, however, that the electricity could have 
been supplied from the Sydenham station, and that this 
was, in fact, done within half an hour after the explosion. 
This anticipation of the inconvenience which would be 
caused by shutting down the boiler might have had some 
effect upon some of those connected with the boiler, but 
we are satisfied that Mr. Bowden and Mr. Constable 
never realised any danger. Whether they should have 
done so or not is another matter, but they both gave 
their evidence fairly and straightforwardly. 

It is not necessary that we should deal at any 
length with the nature or causes of the explosion, 
| because the matters are contained in an exceptionally 
| careful and able joint report of Mr. Carlton and Mr. 
| Vose, who made the preliminary examination after 
| the explosion. ed by all 
| — and we propose to annex it to our Report to the 
| Board of Trade. But, shortly, the nature of the explosion 
| was that the back end of the thermal storage-drum blew 
| out, having fractured round the edge close to the rivets, 

while the drum, with the front end attached, was pro- 

| jected almost horizontally a distance of 95 yards into a 
| neighbouring gas-works, penetrating in its course three 
stout brick walls before it came to rest, the third wall 
— 2 ft. thick. ae 

After the explosion it was found upon an examination 
of the drum that a crack had, at the time of the explo- 
sion, existed two-thirds round the circumference of the 
|end-plate, with a series of small cracks besides, leaving 
only ,', in. to ,4, in. of sound metal, and that in one place 
this crack had penetrated entirely through the plate for 
a length of 2,',in. This was the crack which had ap- 
peared on the outside, Other defects also appeared, 
which are more fully set out in the report before referred 
to. All these defects were found to run round the 
knuckle, along the edge of a chain of deep indentations, 
which had been caused in fitting the end-plate into the 
shell of the drum at the works of Messrs. Babcock and 
Wilcox. 

The process of manufacture of the end-plates of these 
therm me at yg was first to press the metal of the 
end-plate while hot in a die to the required shape, and, 
after they had cooled, to fit each end-plate into the shell 
by placing the flange of the end-plate into the last plate 
of the shell. By means of an hydraulic riveter, which 
could exert a pressure of 60 tons, the flange of the end- 
plate and the Tate of the shell were then forced together, 
the metal ot the shell and the end-plate in this last pro- 
cess being cold. The steel used in the drums was sup- 
plied by » Frome Beardmore, and was made on the acid 
open-hearth process. During this fitting of the end- 

late into the shell indentations to the depth of § in. had 
ee caused to the inside of the knuckle of the end-plate 
where the cracks before referred to were afterwards 
found. These indentations were caused by the snap-head 
of the riveter, which, instead of arf been entirely 
directed against the flange of the ee te, had ly 
come in contact with the inside radius of the end-plate at 
the knuckle. This, as Mr. McLaren reported to his firm 
after the explosion, was because the end-plate had been 
brought down too low into the shell-plate during the 
process before referred to. The effect of. these indenta- 
| tions was to punish the metal very severely, and to cause 
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distortion as well. wh the work in the other part of 
the drum was describ.d by Mr. Carlton as being of the 
highest class, we have no doubt that the indentations we 
have described showed bad workmanship, and this bad 
workmanship was the primary cause of the explosion. 
These indentations were not, according to the evidence 
of different persons in the employ of Messrs. Babcock 
and Wilcox, regarded as of any importance. ; 

Inspections were made of the drums sent out by this 
firm by inspectors in their oney, and Mr. Fernie, one 
of the inspectors, was called, whose duty it was to — 
and test when completed all the thermal drums which 
were sent out by the firm, and he had done so for the 
last ten years. e said that he noticed the indentations 
in this drum, but he paid no attention to them, and took 
no measurement of their depth, and did not think they 
were important if the drum stood the hydraulic test. 
He added, however, that he has not passed drums 
with indentations since the explosion. Even Mr. 
Muter, an engineer -inspector of the National and 
General Boiler Insurance Company, who made a 
thorough examination of the drum when it arrived at the 
South Metropolitan Electric Light and Power Com- 
pany’s works, sent a satisfactory report of the drum to 
the insurance company, and though he said that he 
noticed the indentations, that they were not the usual 
class and were uncommon, he did not report them, and 
could not explain why he did not. 

Messrs. Babcock and Wilcox contended that such 
indentations did not show bad work, and stated that 
numerous drums were sent out of their works with inden- 
tations, and several with as deep indentations as in the 
exploded plate. There was, however, no reliable evi- 
dence that this was the case, and no one who was called 
could say that the depth of the indentations had been 
measured. ; ‘ 

If, however, drums were in fact sent out with end- 
plates in the condition the exploded plate was sent out, 
they must be now a source of danger to those using them 
Messrs. Babcock and Wilcox also sought to shirk the 
responsibility for the defect in the end-plate by sayin 
that the plates which Messrs. B more had suppli 
them with were defective, and we have in consequence 
listened to exhaustive evidence as to the wd of the 

lates supplied by that firm to Messrs. Babcock and 
Wilcox, of which the plate used in tke manufacture of 
the end-plate which exploded was one. 

The plates supplied by Messrs. Beardmore were ad- 
mitted by everyone to have been at the time they were 
supplied of excellent quality for the work for which 
they were required, and in accordance with the specifica- 
tion of Messrs Babcock and Wilcox. _ 

The plates had also passed the requirements of Lloyds, 
the Bureau Veritas, and the Dominion Bridge Company, 
but it was suggested by Messrs. Babcock and Wilcox that 
the particular plate was in part brittle, and that this 
brittleness was not discoverable by ordinary commercial 
tests. Mr. Spyer, the chief of the marine department of 
Messrs. Babcock and Wilcox, advanced a théory—not, 
however, with very much confidence—that the metal 

a quality which he described as fissilité, and 
that but for this quality the plate would have stood 
the rough handling it received without injury. Mr. 
McLaren, the works manager of Messrs. Babcock and 
Wilcox, considered that the plate was brittle, but he was 
obliged to admit that the brittleness coincided with the 
indentations. 

We have had, however, the benefit of very careful 
bending tests, made under the supervision of Mr. Carlton, 
and in the presence of representatives of Messrs. Babcock 
and Wilcox, and these tests, speaking generally, dispose 
of the suggestions of Messrs. Babcock and Wilcox of 
brittleness, : : 

There was one test, No. 15, however, which might 
have left some*doubt in our minds had not exhaustive 
tests been made by Dr. Stanton, superintendent of the 
Engineering Department at the National Physical Labora- 
tory at Teddington, and by Mr. Rosenhain, super- 
intendent of the Department of Metallurgy and Metal- 
lurgical Chemistry in the same laboratory. These tests 
entirely disposed of the suggestion of inferior metal. 
Mr. Rosenhain stated, as the result of his investigations, 
that the plate was of normal quality, and that he would 
have had no hesitation in passing it as satisfactory. 

We propose to annex Mr. Carlton’s, Dr. Stanton’s, and 
a. Rosenhain’s reports to our report to the Board of 

rade. 

These tests, besides showing the good quality of the 
metal supplied by Messrs. Beardmore, demonstrated 
injurious effect of the rough handling which the plate 
received at the works of Messrs. Babcock and Wilcox. 

We have no hesitation, therefore, in finding that the 
plate supplied by Messrs. more was of good normal 
quality, and that the fracture in the end-plate was in no 
way due to bad material. We also come to the conclusion 
that the cracks in the end-plate which caused the ex- 
pace probably existed to some extent at the time the 

iler was tested by hydraulic pressure up to 240 lb., 
though probably not observable under ordinary internal 
examinations of the drum. The hydraulic test was a 
dead load, but when the live load—namely, 160 Ib. of 
steam pressure—was applied ; the cracks, in our opinion, 
increased, and this increase was partly due to the panting 
movement in the drum, caused by variations in the tem- 
perature of the drum, and the pressure in the drum arising 
from various causes. 


_We now have to deal with the re gene gf of the 
different persons and bodies connected with this dram 
for the explosion which occurred, and we will do so in 
the order given by Mr. Vaux. Messrs. Beardmore, as 


we have stated, ~ plates which were of good 
normal quality, and they supplied them an, - 
e 


the specification of Messrs. Babcock and Wilcox. 


the | re 





plates passed all the tests satisfactorily, and the fracture 
was not in any way due to a defect in the metal. Messrs. 
Beardmore are, therefore, in no way responsible for the 
explosion. 

Messrs. Babcock and Wilcox, on the other hand, sup- 

plied a drum with a defectively-constructed end-plate— 
that is to say, an end-plate injured by rough handling, 
due to bad workmanship. They are, therefore primarily 
responsible for the explosion, and they have wasted some 
days in endeavouring to show that the defect in the end- 
plate was due to bad material. 
_ Mr. Richard Andrew McLaren, their works manager, 
is responsible for sending out a bad end-plate from the 
works. His evidence was very unsatisfactory, and he 
sought to 5 junit bad workm ip. 

As to Mr. Robert W. D. Fernie we cannot hold him 
responsible, although he was an inspector of Messrs. Bab- 
cock and Wilcox, whose duty it was to test boilers by hy- 
draulic pressure and to report on defects, because it ap- 

red to us from the case which Messrs. Babcock and 

ileox set up before us that he was not expected to 
condemn indentations. The firm, however, have, since 
the explosion, altered their method of manufacture so 
as to avoid these indentations. 

We cannot hold Mr. Harold Kolle, the assistant 
manager, responsible, although he told us he knew, when 
discussing the drum with Mr. Bowden half-an-hour before 
the accident, that there was potential danger in working 
the drum in the condition it was described to him by Mr. 
Bowden. Mr. Bowden, however, did not consult him as 
to the safety of the boiler, but merely as to the repair of 
thedrum. We cannot, therefore, say that he neglected 
any positive part of his duty in not warning Mr. Bowden. 
He did not, however, assist the inquiry, and his object 
seemed to be to screen Messrs. Babcock and Wilcox. 

Mr. Herbert L. Shermer, the superintendent of out- 
door erections, pretended by the statements he made 
that he had no knowledge of the working of boilers under 
steam, and may have misled Mr. Constable. As, however, 
he was not consulted as to the safety of the boiler, but 
merely as to its repair, we cannot hold him responsible. 

As to the South Metropolitan Electric Light and Power 
Company, Limited, no suggestion of res; ibility of any 
kind has been made against them, and they therefore are 
not responsible. 

With to Mr. H. W. Bowden, the chief engineer, 
he is no doubt a highly-qualified electrical engineer, but 
as an engi -in-chief of an electrical power-station he is 
responsible not only for the electrical part of the plant, but 
for the boilers, which form a very important part 
of the station. He ought to have known there was 
danger of explosion in working the drum in the 
state in which it was, and should have ordered the ehut- 
ting down of the boiler without hesitation. It is diffi- 
cult to account for hisstate of mind. He said he thought 
there was no danger, and did not shut down the boiler ; 
yet he sent for Mr. Shaw, an inspector of the insurance 
a the object of which could only have been to 
consult him as to the safety of the boiler, which he had 
done nothing in the meantime to secure. We are 
sorry to have to hold him responsible. In the manage- 
ment of electrical power -stations, when the chief 
engineer is an electrical specialist, as he should be, it 
seems to us desirable that some arrangement of the staff 
should be made so that the engineer’s responsibility for the 
safe working of the boilers should be lessened, or trans- 
ferred to an engineer having a thorough knowledge of 
the working of boilers. A man of the working 
such as a boiler-house foreman, does not seem to us to 
be sufficient. Mr. Constable, the assistant engineer, 
neglected to report the state of the drum to his chief, 
Mr. Bowden, directly he discovered it ; and when he did 
report it the next morning he, in describing the extent of 
the crack, informed Mr. Bowden that it was unimportant. 

Although we believe that Mr. Constable was acting 
to the best of his ability, yet at the time he made 
the report to Mr. Bowden he must have realised 
that the drum was in a serious condition, because 
he had given a written order to the shift engineers 
the day before that the pressure of the boiler was to 
be kept up, because he thought that if the boiler was 
unnecessarily cocled it might make the crack worse. It 
is very probable that a change of temperature would 
have been injurious to the boiler, but the explosion would 
have been avoided. We cannot accept the suggestion 
that this boiler could not have been put out of action. If 
Mr. Constable’s reasoning were correct, a boiler would 
be a 7 dangerous article. We therefore hold him 
sible. : 

he evidence of Mr. Hiller has been prut upon us 
by Mr. Whale on behalf of the South Metropolitan 
lectric Light and Power Com Mr. Hiller, who 
is the chief engineer of the Nationa! and General Boiler 
Insurance Company, ex a desire to give evidence, 
and was called by Mr. Vaux. He then stated that no 
one but a specialist in boilers would have realised the 
danger in working a drum in the condition this was. 

Mr. Hiller’s voluntary statement is quite inconsistent 
with the other evi and we disregard it. Mr. Hiller 
also wished to remove the bad impression —_—— by 
the evidence of an engineer-inspector of same in- 
surance company, Mr. Muter, who had inspected the 
drum, and had not reported the bad indentations which 
he noticed. Mr. Hiller’s own evidence did not tend to 
improve matters. A specialist like Mr. Muter should 
have reported such a serious defect to his company. 

It was also urged by Mr. Whale that if Mr. Shaw, who 
was another i tor of this Insurance Company, did 
not advise the shutting down of the boiler when he saw 
the crack, therefore neither Mr. Bowden nor Mr. Con- 
stable could be expected to have put the boiler out of 
action. Mr. Shaw is not here to tell us what really 
happened before his sad death, or if he had had time 





before the explosion to advise the shutting down of this 


boiler, Mr. Hiller gave a complete answer to Mr. Whale’s 
argument by saying that if one of his inspectors had seen 
this crack, and had not shut down, he should consider that 
he had acted improperly. 

In fixing the amount to be paid to the Board of. Trade 
towards the costs and expenses of this investigation, we 
have had regard not only to ‘he responsibility, but in the 
case of Messrs. Babcock and Wilcox we have taken into 
account the waste of time in inquiring into the condition 
of the metal supplied by Messrs. Beardmore, owing to 
their suggestions of bad quality. ‘ 

The Board of Trade turnished Messrs. Babcock and 
Wilcox with the reports from the National Physical 
Laboratory, and — | were present at Mr. Carlton’s tests. 

Babcock Wilcox’s attitude at this inquiry in 
the face of such reports is the more unaccountable. 

The sums which we order to be paid to the Board ‘of 
Trade are as follow :— 


£ 
Messrs. Babcock and Wilcox... 400 
Mr. Richard Andrew McLaren 50 
Mr. Bowden a B. ont 50 
Mr. Constable 30 


In conclusion, we think it will remove any false im- 
pressions cauveed by this explosion if we place on record 
the fact that nothing has occurred at this inquiry to 
throw any doubt as to the safety of thermal storage-drums; 
but if they are badly constructed or are not worked under 
safe conditions, explosions, of course, will occur, just the 
same as in the case of any other boiler. 





AUSTRIAN PrTRotEoM. — The mapeste of Austrian 
petroleum into y are constantly increasing, whilst 
at the same time those of Russian petroleum have 
decreased very materially. In the year 1 the imports 
of Austrian Vp we into Germany amounted to 16,800 
tons, for 1906 the figure was 59,800 tons, and during the 
first half of 1907 the imports exceeded 45,000 tons. 

Enaingrring Sranparvs Commitrer.—We are in- 
formed that Engineer-Vice-Admiral H. J. Oram, C.B., 
has been nominated by the Admiralty to act on the 
Sectional Committee on Sections and Tests for Materials 
used in. the Construction of Ships and their Machinery 
of the Engineering Standards Committee, in the pas 
Engineer- Vice-Admiral Sir John Durston, K.C.E., who 
has lately retired. 





** ARMOURED CoNnoRETE.”—We have received the first 
issue of a new illustrated monthly periodical, entitled 
Armierter Beton, edited by E. Probst, and published by 
Julius Springer, Berlin. It measures 10} in. by 7? in., 
and contains twenty-eight pages of subject-matter. The 
articles deal with the present situation as theory 
and practice in armoured concrete, by the editor; the 
methods of testing, by Professor F. Schiile, Zurich ; deep 
foundations by means of armoured-concrete piles; con- 
crete buildings in Hungary, by the editor; the Austrian 
regulations as regards the use of the material, &c. The 
price is 10 marks per annual subscription. 





Ferrcusson’s STANDARD PERCENTAGE THEODOLITE.— 
We have received from the author, Mr. John C. Fer- 
fen, a hand-book on the use of his percentage theodo- 
ite. This instrument, which is made by Messrs. T. 
Cooke and Sons, of York, was described and illustrated 
in our issue of December 4, 1903. It has the peculiarity 
that the horizontal circle has two systems of graduation— 
one in degrees, in the usual way, whilst the other is 


divided into s roportional to the tangents or co- 
tangents of the ves subtended. In similar fashion, 
one-half the vertical circle is divided into degrees, and 


the remaining half on this so-called ‘‘ percentage” system. 
Owing to this system of graduation, it is possible to 
dispense with traverse tal and curves of any radius can 
also be pened without the use of curve-tubles. By using 
the vertical circle the distance of a staff can be instantly 
obtained, by taking two readings at different percentage 
angles, and thus chaining can be dispensed with. Offsets 
can similarly be measured without chaining by making 
use of the “‘ percentage” divisions of the horizontal circle. 





Srrikes IN France Durine 1906.—The study of strike 
statistics ought to set people thinking, for it demonstrates 
a vast loss of time and —— 10ut, in many cases, 
having much to show on the other side. The number of 
strikes in France during 1906 very considerably exceeded 
the figure for the previous year, when there were 830 
strikes, against more than 1300 for 1906. The main reason 
for this undesirable fact is looked forin the active Socialistic 
pro! a in connection with the work done by the 

‘Confédération Générale du Travail,” and in the ess 
of the Government. No doubt the improvement which 
during the year 1906 manifested itself, more especially in 
the metal industry, may have urged the men to press 
their demands for higher wages. Most of the strikes 
must be put down as failures from the men’s point of 
view. Out of some 800 disputes about wages the men 
were successful in only 192 cases, and their yan A 
some of these was conditional. - In 383 cases the men 
out for shorter hours with unreduced, or even raised pay, 
and here, too, they succeeded in about one-fourth of 
total—viz., in 109 cases. The loss of working days 
by the strikes during 1906 amounts in the aggregate to 
10,183,082 days, and the loss in wages lies between 
30,000,000 fr. and 50,000,000 fr. The magnitude of these 
figures has considerable alarm, and the Govern- 
ment is urged to advance the ing of a law of arbitra- 
tion, although, on the other hand, it is admitted that it 
is most difficult to bring about efficient legislation in 
this direction. 
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NOTICES OF MEETINGS. 


Tue ENGINBERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
Monday, January 27, at 7.45 p.m., in the Physics Theatre, Royal 
College of Science, St. Stephen’s Green. Sixth annual general 
meeting. Presentation of the report of the Council for 1907. 
Ballot for candidates. Inaugural address by the President 

Tue Surveyors’ InstrruTion.—Monday, January 27, at 8 p.m. 
A yr will be read on ‘‘Some Urban Land Problems,’ by Mr: 
A. W. Crampton, Fellow. 

Tue Society or Arts.—Monday, January 27, at8p.m. Cantor 
Lecture.—‘‘The Theory and Practice of Clock-Making,” by Mr. 
Henry Hardinge Cunynghame, O.B.(Lecture II.). Tuesday, January 
28, at 4.30 p.m. Colonial Section,.—‘‘ The Development of 
Colonial Self-Government in the Nineteenth Century,” by Mr. 
A. Berriedale Keith, M.A., B C.L., M.R.A.S. The Right Hon. Sir 
Charles Wentworth Dilke, Bart., M.P., will preside. Wednesday, 
January 29, at 8 p.m.—‘*The New Patents Act,” by Mr. John 
William Gordon. Sir William Preece, K.C.B., F.R.S8., Vice- 
President of the Society, will preside. 

Tus Institution or Civit ENGINBERS.—Tuesday, January 28, at 
8p.m. Papers to be di :—“ Experimental Investigations 
of the Stresses in Masonry Dams subjected to Water Pressure,” 
by Sir John W. Ottley, 8.K.O.LE., and Mr. Arthur W. Brightmore 
D.Sc., MM. Inst. C.E. “Stresses in Dams: An Ex imental 
Investigation by Means of India-Rubber Models,” by Mr. John 8. 
Wilson and Mr. William Gore, Assoc. MM. Inst.C.E. ‘‘ Stresses in 
Masonry Dams,” by Ernest Prescot Hill, M. Inst. C.E. Students’ 
visit, Wednesday, January 29, to the st in course of erec- 
tion for the General Post Office Extension, E.C. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, January 29, at 
8 p.m., at the Royal Institution, Colquitt-street. Paper to be 
read :—‘*Submarines and Submersibles,” by Mr. E. ©. Given, 
M. Inst. O.E., M.L Mech. E. 

Tue Roya INstiruTiIon OF Great Britain.—Friday, January 
31, at 9 p.m., at Albemarle-street, Piccadilly, W. ‘‘ Recent Re- 
searches on Radioactivity,” by Professor Ernest Rutherford, 
M.A., LL.D., D.Sc., F.R.S. Afternoon lectures next week at 3 
p.m. :—Tuesday, January 28, on “‘ Roman Britain : (a) Its Frontiers 
and Garrison,” Professor F. J. Haverfield, M.A.,° LL.D., 
F.8.A. On Thu y, January 30, ‘“‘ The Story of the Spanish 
Armada” (Lecture I.), by Major Martin Hume. On Saturday, 
February 1, on “ Anthony Van Dyck” (Lecture I.), by Mr. Lionel 
Cust, M.V.O., M.A., F.S.A. 
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THE SIGNIFICANCE OF NATURAL 
LAWS. 


Views as to the real nature of physical theories 
vary widely. Some maintain that they are to be 
considered merely as useful rather than true, and 
as in essence nothing more than a set of recipes, 
or prescriptions, which successfully guide our action 
on nature. As such, they do not require to be 
true to be useful, and it is open to a writer to use 
one theory in one portion of an investigation, 
and a totally contradictory hypothesis in another. 
The. laws of optical reflection and refraction, for 
example, are more readily set forth in terms 
borrowed from the corpuscular hypothesis than in 
the language of the wave theory of light. It is 
much easier for the average man to picture the 
impact and rebound of a myriad of little projec. 
tiles than of a wave front; and, this being so, 
it is perfectly legitimate to use the corpuscular 
theory as a working model for the description of 
such facts of observation as are adequately covered 
Nevertheless, as a complete theory of light, 
this hypothesis has, of course, long since been 
abandoned. 

A certain school of philosophy claims that all 





96 | physical theories have no essentially better basis 


than that just referred to. That we are not 
justified in considering atoms and molecules, or 
the luminiferous ether, as actual entities, but 


merely as convenient labour -saving devices, 
for systematically grouping ether particular 
series of experimental results. ypotheses of the 


nature in question are particularly popular with 
British scientific workers, and their utility in many 


respects is Na) anengpen At present, however, 
there is a tendency, even here, to regard such 
physical theories as ‘‘ policies rather than creeds,” 
to use a definition due to Professor J. J. Thomson. 
This is undoubtedly a modest réle, and would 
have proved far from. satisfactory to the mate- 
rialistic school of thirty or forty years ago, 
which hoped to succeed in reducing all phenomena 
ultimately to mere varieties of matter in motion. 
Such an attempt has very great attractions. 
When successful, it becomes possible to represent 
subsensuous phenomena by diagrams and models, 
embodying the fewest possible fundamental notions, 
and these largely of an intuitive character, such as 
force, matter, and space. It is, however, impos- 
sible to prove that such conceptions bear any 
closer relation to the actual truth than the plans 
of a bridge to the actual structure. There is a 
close correspondence between some very essential 
properties of the bridge and the drawings from 
which it is construc It is, moreover, ible 
from the latter to form perfectly accurate ideas as 
toits safety and economy ; indeed, in some respects, 
more easily and efficiently than by an examination 
of the actual structure itself. Yet the actual struc- 
ture is in real truth essentially different from the 
draughtsman’s representations of it, and the work- 
ing models of the universe furnished by many of 
our physical theories may be but feeble projections 
of the actual truth. 

It is, however, hard to resist the conclusion that, 
though in strict logic we are unjustified in con- 
sidering as indubitable verities such concepts as 
the atom and the luminiferous ether, and though, 
when challenged by the philosopher, practical 
workers may avoid unprofitable debate by claiming 
such ideas as mere analogues to a working drawing; 
yet, after all, little progress would probably be 
made in the sciences were not workers more or 
less consciously imbued with the belief that many 
of the theories guiding these researches are some- 
thing more than mere tools to be discarded at will, 
and under no necessity of being consistent inter se. 
In fact, confidence in the orderliness of Nature is 
an essential to success as a physicist, and a belief 
in such orderliness necessarily implies belief in the 
possibility of a comprehensive and universal theory 
of natural phenomena, towards which all existing 
provisional theories should ually approximate 
as knowledge becomes steadily more and more 
complete. 

There is, it is true, a school of idealists which 
holds that the observed orderliness of Nature is due 
entirely to the circumstance that in general we 
have to deal with the averages of an enormous 
number of separate phenomena, what we observe 
being, accordingly, merely statistical laws. They 
contend, for example, that the so-called natural 
laws are merely habits ; that in the ultimate, 
volition enters into such a phenomenon as the 
union of an atom of hydrogen with two of oxygen ; 
and the observed result of burning hydrogen in 
oxygen is, therefore, merely the algebraical sum of 
a nearly infinite number of caprices. The Registrar- 
General, for instance, can foretell, from his tabu- 
lated experience, the probable number of children 
who will kill themselves within the next few years 
by drinking boiling water from the spout of a kettle, 
and a ee company can estimate very 
accurately what percentage of its policies will result 
in claims for compensation. Both series of events 
are, in a sense, governed by law, but it would 
hardly be permissible to claim that such statistical 
laws formed anything but a very incomplete and 
imperfect. representation of society as it actually 
exists. The extreme idealist above referred to 
contends that most, if not all, of so-called natural 
laws are little, if any, better than deductions from 
the returns of the Registrar-General, and the 
claim is by no means easily refuted. Still, though 
the view in question may be defensible from ‘the 
standpoint of pure philosophy, which recognises 
nothing as certain a from our state of conscious- 
ness, it seems calculated to rob research of half its 
motive power, in undermining the belief in the 
inherent orderliness of natural phenomena. 

In another direction the same may almost be said 
as to the teachings of that a ” school 
which would banish the atom from chemistry, and 
express all experimental facts in ay merely by 
certain equations, sufficing, no doubt, for the pur- 
poses of the computer, but giving no assistance to 
those desirous of forming some mental picture of 
how things either do, or may, interact. For the mere 








arithmetician the law of definite multiple propor- 
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tions in chemistry may be all sufficing, but few prac- 
tical workers in the science can afford to dispense 
with the atomic hypothesis, and in other fields the 
average man will find the new science of Energetics 
a poor substitute for the mechanical models of sub- 
senuous phenomena. offered him by the older 
physical theories. 





EXPLOSION OF A THERMAL STORAGE- 
DRUM AT GREENWICH. 

Ir is now more than a year since we described, 
on page 878 of our eighty-second volume, the disas- 
trous explosion of a thermal storage-drum in con- 
nection with a Babcock and Wilcox boiler at the 
works of the South Metropolitan Electric Lighting 
and Power Company, Limited, East Greenwich. 
This explosion took place on December 20, 1906, 
and caused the death of two men. After the 
coroner’s inquest a full investigation was commenced 
of all the facts relating to the explosion in order 
to obtain evidence to lay before the official inquiry 
conducted by the Board of Trade. The collecting 
of the necessary evidence has occupied an un- 
usually long time, and it was not until the 16th 
of last month that the official inquiry was com- 
menced. 

Before dealing with this official inquiry, it may 
be well to recount briefly the main details of the 
disaster. The drum which exploded was one of 
two, 22 ft. 6in. long by 5 ft. internal diameter, 
connected with a Babcock and Wilcox boiler. On 
December 17, 1906, it was observed that there was 
a slight leak in one of the end-plates of one of 
these drums, and as the drum was covered with 
a non-conducting material, it was at first thought 
that the leak was due to a faulty rivet, and no 
particular importance was attached to it. Two days 
afterwards, Sorel, when the covering had been 
removed, it was found that the cause of the 
leakage was not a rivet, but a small crack, appa- 
rently about ? in. long, though it afterwards 
proved to be about 2,’; in. long, on the outside of 
the plate, at the bend where the plate was 
flanged over at the right-hand side towards the 
bottom. The makers of the boiler and the National 
Boiler and General Insurance Company, Limited 
(with which company the drums were insured), 
were communicated with, and on the 20th of the 
month an inspector arrived from the latter. It 
was about four o’clock in the afternoon, while the 
inspector, in company with another man, a boiler- 
maker in the employ of the Electric Company, was 
examining the plate, that the boiler exploded, killing 
both men, and doing a great deal of damage. The 
end - plate ruptured circumferentially along the 
knuckle-bend of the flanging, and was blown com- 
pletely off, the whole of the water in the drum and 
the steam being discharged. 

The unusual nature of this explosion caused 

eat interest at the time, and the Board of Trade 
inquiry into its cause has been a very long one. 
The sittings, as already stated, commenced on De- 
cember 16 last, the Commissioners being Mr. A. A. 
Hudson, barrister-at-law (President), and Mr. J. H. 
Hallett, consulting engineer ; Mr. G. C. Vaux con- 
ducted the case for the Board of Trade. The legal 
representative for Messrs. Babcock and Wilcox was 
Mr. P. J. Nicholls, solicitor; and the counsel for 
Messrs. Beardmore and Co. was Mr. E. G. Hills. 


Mr. Geo. Whale represented the Electrical Com- 
om § The inquiry continued during the three fol- 


owing days—December 17, 18, and 19—when it 
was adjourned till January 15. The inquiry con- 
tinued on the 16th and 17th inst., when the sittings 
were again adjourned till the 20th, and from then 
to Wednesday last, the 22nd inst., on which a 
judgment was given. The proceedings opened wit 
a recital of the history of the drum and of the 
accident, most of the first four days being occupied 
with an examination of witnesses representing 
Messrs. Babcock and Wilcox, the makers of the 
boiler, and of representatives of the South Metro- 
politan Electric Lighting Company, Limited. 
According to the evidence, Mr. Thomas Carlton, 
engineer-surveyor in the consultant department of 
the Board of Trade, who, in company with Mr. 
Henry J. Vose, Board of Trade surveyor, examined 
the fractured plate after the explosion, formed an 
opinion that a circumferential crack had existed in 
e plate for some time. As the report of Mr. 
Carlton on the examination he made is to be found 
in full on page 113 of our present issue, we need not 
refer to it in detail here. The ruptured plate was 
cut in two, one piece being removed by the makers, 





and the other part sent to the National Physical 
Laboratory for examination, 

The first witness was Mr. Bowden, chief engineer 
to the Electric Supply Company, who stated that 
when he examined the boiler the crack in the end- 
plate appeared to be about ? in. long, but under a 
closer examination it proved to be about 2,%, in. 
long, and there was a small leakage of steam from it. 
After the explosion he noticed that about half the 
fracture was discoloured, and the crack on the in- 
side of the plate extended about~two-thirds round 
the plate and penetrated to a depth of possibly about 
half-way through, except at the point where the 
crack had been noticed from the outside, at which 
point it passed through the plate. He also noticed 
that the fracture followed a line or chain of inden- 
tations which passed round the plate at the knuckle 
bend on the inside, where the plate was flanged 
over. Mr. Constable, the resident engineer at the 
electrical works, and other witnesses, confirmed the 
evidence given by Mr. Bowden, and it was clear 
from what they stated that no one at the time 
thought that any immediate danger was to be an- 
ticipated from the crack. 

he proceedings during the following days, until 
the sittings were adjourned, were very slow, and 
were occupied with the examination of Mr. Kolle, 
assistant engineer to Messrs. Babcock and Wilcox, 
and Mr. Spyer, chief of the Marine Boiler Depart- 
ment, and assistant to Mr. Rosenthal, managing 
director of Babcock and Wilcox. The evidence 
gathered from these witnesses showed that the 
plate from which the drum end was manufactured 
was made by Messrs. Beardmore and Oo., of 
Glasgow, and that tests had been witnessed by 
Lloyd’s. The steel used was specified to have a 
tensile strength of from 24 to 28 tons per square 
inch, with a minimum elongation of 20 per cent. in 
10in. On testing, the actual tensile strength was 
found to be between 26.9 and 27.1 tons per square 
inch, and the elongation 25 per cent., and there- 
fore the tests were perfectly satisfactory. 

Mr. Kolle, on being questioned as to the cause 
of the chain of indentations which had been ob- 
served passing the whole way round the inside of 
the drum-end, said that he considered they were 
caused in the hydraulic riveting press by the 
shoulder of the snap head. Similar indentations 
were found at the other end of the same drum. 
Neither Mr. Kolle nor Mr. Spyer considered the 
indentations sufficient to damage plate of good 
quality. This witness, on being questioned as to 
what he would have done if he had seen the crack 
before the explosion, stated that he would possibly 
have had the boiler shut down, but he could not 
say definitely. Before the close of the proceedings 
on the fourth day of the inquiry, Mr. McLaren, 
works manager for Messrs. Babcock and Wilcox, 
at Renfrew, was called, and gave an account of 
the way in which the thermal storage-drums were 
constructed. As this evidence is very important, 
it will be well here to make the process as clear 
as possible. 

It appears that the plates which were to form the 
drum-ends were first heated in a furnace to a bright- 
red heat, and were then flanged on an hydraulic 
press in one operation. When taken from the press 
the plates were still at a bright-red heat, and were 
stacked one above the other, and shielded with 
sheet-iron plates, so as to retard the process of 
cooling. Any such plate having a manhole like the 
fractured one mater be reheated for flanging the 
hole. When the ends were driven into the barrel, 





it was found that they did not always fit well, and 
the hydraulic riveting-machine was used to force 
the surfaces of the plates together, the press being 
fitted with a blind snap for the purpose ; and it was 





the corner of this snap which was the cause of the 
chain of indentations previously alluded to. The 
method will be better understood on reference to 
Fig. 1, which is not to scale, and is only intended 
as a diagram to show what is meant. 

It will be seen from the illustration that the top 
part of the blind snap comes in contact with the 
corner part of the plate at the knuckle, and this 
was the cause of the indentations. It was stated, 
however, that the depth of the indentation did not 
depend on the amount of pressure put on the plate, 
but on the position of the plate at the time. When 
the drum was too low, the blind snap came against 
the knuckle bend, which had nothing behind to 
withstand the pressure, and the plate was not 
merely indented on the inner side, but was bulged 
out. In some cases this bulging could be felt by the 
hand on the outside. The indentations formed by 
the snap-head made a continuous line or chain 
round the plate, and the evidence of all the witnesses 
who had examined them proved that the maximum 











indentation on the fractured plate had a depth of 
4 in. The nature of these indentations may be 
more clearly seen on reference to Fig. 2, which is a 
section through one of the hollows. This illustra- 
tion does not claim to be quite accurate, and it is 
merely given in order to explain the matter more 
clearly. It is, however, sufficiently correct for our 
purpose. 

Now the process of manufacturing the drum- 
ends, and the manner in which the indentations to 
which we have alluded were formed, were matters 
of vital importance at the inquiry, for it was 
known that upon them the judgment of the Com- 
missioners might largely depend. Indeed, so im- 
portant a part did they play, that much of the whole 
time occupied by the inquiry was spent in obtaining 
evidence regarding them. As it would be quite 
impossible in the limited space we can devote to 
this subject to give anything approaching a full 
account of the proceedings, we must endeavour to 
condense the evidence as much as possible, and 
mention only that which had an important bearing 
on the case, summarising it very largely. We refer 
our readers who want to pursue the subject further 
to the text of the elaborate and well-considered 
judgment of the Commissioners, which we are able 
to print in full on page 116. 

t was clear from the first that, if any attempt 
were made to fix responsibility for the explosion on 
anyone (apart, of course, from any question as to 
whether the Commissioners might consider blame 
to attach to any official in the employ of the 
South Metropolitan Electric Light and Power 
Company for not shutting the boiler down at 
once when the crack was first discovered), a 
battle must be fought between Messrs. Babcock 
and Wilcox, the makers of the drum, and Messrs. 
Beardmore and Co., the manufacturers of the 
plates from which the drum-ends were made. To 
the positions taken up by these two parties, the 
extraordinary length of time (nine days) occupied 
by the proceedings was due. Had the makers of 
the drum been willing to recognise before the 
inquiry that expert opinion was all against them, 
much valuable time might have been saved, but, 
on the other hand, the proceedings would have 
lost much of their interest, and information that 
may prove useful to engineers in the future would 
not have been forthcoming. The direct cause was 
clear enough: it was a crack in the end - plate, 
which crack followed a line of indentations round 
the inside of the knuckle part of the bend of 
the flange, and this crack had evidently been in 
existence for some time previous to the explosion. 
To what was this raed 4 due? Was it that the 
plate from which the drum-end was made was 
originally of poor quality, with, perhaps, cracks 
in it which might develop during treatment’in the 
boiler-maker’s shop, or was it that the plate was 
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originally of good normal quality, and perfectly 
sound when supplied to the firm who made the 
boiler, but that it was, during subsequent treat- 
ment, so handled that-the crack in question was 
developed ? 

According to Mr. George Richie, steel-works 
manager for Messrs. Beardmore and Co., in answer 
to Mr. Vaux, the plates from which the drum-ends 
were constructed were rolled on August 15, 1905, 
and were all made from one charge; it was mild 
steel, made by the open-hearth acid process, and 
was found on analysis to contain 0.165 carbon, 
0.023 sulphur, 0.064 phosphorus, and 0.436 man. 
ganese. On being asked whether he did not con- 
sider the phosphorus too high, he said he did not, 
and that quite as much was frequently found in 
normal commercial mild-steel plates. The steel 
stood all the Lloyd’s mechanical tests well. Mr. 
Richie explained that about 40 per cent. of the top 
of the ingots from which the plates were rolled was 
cut off, and the bottom end only used. They had, 
during the last three years, turned out 333,000 tons 
of steel boiler-plates, and had never had any plate 
returned to them with mysterious cracks. Ques- 
tioned as to the amount of phosphorus, witness 
stated that it was not usual for phosphorus to be 
under 0.05 per cent. in commercial steel, although 
it had been suggested by the British Standards 
Committee that 0.05 should be the maximum. The 
position taken up by the makers of the plate was 
that the material was of thoroughly good normal 
commercial quality, which had stood the whole of 
Lloyd’s tests satisfactorily, but that it had been 
rendered hard and brittle by the treatment to 
which it had been subjected while being fitted to 
the drum. All the evidence brought forward 
showed that the metal in the neighbourhood of the 
indentations had been damaged, and was brittle, 
while pieces cut from the end plate, away from the 
fracture, behaved as would be expected from good 
commercial mild steel. 

The makers of the boiler took up an entirely 
different position, so far as could be gathered from 
the evidence given by their works manager, Mr. 
McLaren, though we confess that we find it difficult 
to understand how they thought it possible to main- 
tain this position in face of all the information 
they had in their possession before the inquiry 
commenced. To judge from the evidence given it 
appeared that neither Mr. McLaren, nor any of 
Messrs. Babcock and Wilcox’s inspectors, had con- 
sidered that the punishment to which the plate had 
been subjected had been injurious. Even the know- 
ledge they had of the pet tests made on pieces cut 
from the fractured end did not apparently convince 
them. The very questionable nature of these inden- 
tations also does not appear to have appealed to the 
inspectors of the National Boiler and General Insur- 
ance Company, Limited, with which company the 
drums were insured, and it was only after the explo- 
sion that the Insurance Company intimated to the 
makers that they would rather such indentations did 
not appear in the future. Mr. McLaren maintained 
that the indentations were as deep in the unex- 
ploded =% as in the one that had fractured, and 
plates had been sent out from the works with 
indentations quite as deep as those in the plate 
that failed. The metal had been distorted, but the 
cracks were not considered to be due to this. 

Mr. Carlton, engineer-surveyor in the con- 
sultant department of the Board of ‘T'rade, gave 
evidence to the effect that he had, at the works of 
Messrs. Babcock and Wilcox, carried out a number 
of tests on pieces of the fractured plate, and these 
showed pony conclusively the condition of the 
steel at the time of the explosion. The description 
of the test was in the form of a report, copies of 
which were handed to Mr. Hills, the legal counsel 
for Messrs. Babcock and Wilcox, and also to Mr. 
Nicholls, legal representative for Messrs. Beard- 
more and Co. In this report, which, as we have 
already stated, we give in full on page 113, Mr. 
Carlton stated that every assistance had been given 
to him by the makers of the boiler during the carry- 
ing out of the tests. He gave evidence as to the 
indentation and bulging which he found in the 
plate, and to the crack, which extended about two- 
thirds round the plate. 

This crack followed the line of the indentation 
on the inside of the plate. Where there were no 
indentations there were no cracks. Parts of this 
crack were discoloured, showing that it had been 
in existence for some time. Mr. Carlton described 
the process of manufacture of the plates at the 
makers’ works, and said that, in his opinion, the 








force applied to the plate during construction had 
started a shearing action. Test-pieces were cut 
radially from the end-plate, and each consisted of a 
long strip, with the bent part of the knuckle at the 
end. In order to test these for tensile strength, 
the curved part was flattened out. During this 
process, the pieces at the knuckle, to use Mr. Carl- 
ton’s own words, ‘failed signally, breaking like 
pot,” and nearly the whole of them a off 
without alteration of form, showing great brittle- 
ness. The unindented specimens bent without 
fracture. Away from the knuckle the plate stood 
the tests very well, and was of good quality. He 
considered the crack in the plate had been origi- 
nally started by the hydraulic riveter, and had after- 
wards increased owing to the ‘‘ breathing” action 
on the plate when in use. The witness stated that, 
so far as he saw, there did not appear to be any 
expense spared by the makers in order to turn 
out good work. Bending tests were also carried 
out on the long ends of the specimens, which 
showed normal commercial mild steel. Mr. Carlton 
and Mr. Vose add, in their report, that, apart from 
the defects in the flanging, ‘‘the work in the drums 
was apparently of the highest class, and there was 
evidence, both in the design and workmanship, 
that no expense had been spared to turn out good 
work.” 

Reports of very great interest during the inquiry 
were read by Mr. Walter Rosenhain and Dr. 
T. E. Stanton, of the National Physical Labora- 
tory, both of whom carried out independent tests 
on samples cut from the exploded plate. We are 
glad to be able to reproduce these reports, and we 
print them in full, with the accompanying photo- 
micrographs and diagrams, on pages 114 and 115 
of the present issue. Both reports will bear a 
careful nn ig embracing, as they do, chemical, 
microscopical, and mechanical tests, a description 
of which would be much too long for this article. 
We may, however, here state that the results of 
these careful examinations by highly-trained experts 
support the evidence given by Mr. Carlton with 
regard to the tests he carried out at Renfrew, to 
the effect that the plate in question was of good 
normal commercial quality, but that it had been 
severely punished when in the hands of the boiler- 
makers. 

This very long inquiry (one of the longest on 
record) ended, as we have already stated, on Wed- 
nesday last, the 22nd inst., when judgment was 
given by the Commissioners. This judgment we 
give in full on page 116. 

In brief, however, the finding of the Commis- 
sioners was that the primary cause of the explosion 
was a crack which fad been formed in the end- 
plate, owing to the bad treatment to which the 
plate had been subjected while being fitted into 
the drum at the works of Messrs. Babcock and 
Wilcox, Limited, and this firm was therefore 
ordered to pay into Court the sum of 4001. towards 
the expenses of the inquiry. Mr. McLaren— 
Messrs. Babcock and Wilcox’s works manager—was 
ordered to pay the sum of 501. because he had 
allowed the plate to go out of the works; Mr. 
Bowden, chief engineer to the South Metropolitan 
Electric Lighting and Power Company, Limited, 
was fined the sum of 50/.; and Mr. Constable, 
resident engineer at the Electric Lighting Works, 
the sum of 301. Mr. Bowden and Mr. Constable the 
Commissioners held responsible because they had 
not shut down the boiler when they had examined 
the crack in the end-plate, and were first aware 
that something was wrong. 








THE ELECTRIFICATION OF 
RAILWAYS. 

At the Royal Institution last Saturday, Janu- 
ary 18, Professor Gisbert Kapp, of Birmingham, 
delivered the first of two lectures on the electri- 
fication of railways. The history of the subject 
began with a reference to the electric locomotive 
built by a certain R. Davidson in 1842, and tried 
on the Edinburgh-Glasgow Railway. It weighed 
5 tons, and had a speed of 4 miles an hour, the 
current being obtained from primary batteries. 
At the Berlin Exhibition in 1879 Werner Siemens 
exhibited what was really the forerunner of the 
modern electric locomotive, a machine rated at 
3 horse-power, and taking current at 150 volts 
from a third rail laid in the track. The first really 
successful electric railway was the Portrush line 
in Ireland, 6 miles long, and 3-ft. 6-in. gauge, 
opened in 1883. This was on the third-rail system, 





with track return, and allowed of a speed of 12 
miles per hour on the level. The first line in 
America was opened a year later, and from those 
days until now there has been a steady development 
of electrically-operated railways and tramways. 

One of the landmarks in the development of 
electric traction was the series of experiments, 
known as the Zossen trials, carried out by a group 
of technical and financial men, who were sanguine 
as to the early advent of electric traction at ex- 
tremely high speeds. The trials proved that it 
was possible to collect as much as 1000 horse- 
power of three-phase current at 10,000 volts from 
an overhead conductor, at a speed of 130 miles an 
hour, and they also provided valuable data as to 
the power required for such speeds. The need for 
such speeds, however, is not yet seriously felt, but 
electrification for more moderate speeds is being 
justified for many reasons. In countries such as 
Sweden, Italy, and Switzerland, where coal is dear, 
the Governments are earnestly taking up the matter. 
The merits of electric traction were fully dealt 
with by the lecturer, and the disadvantages were 
also dealt with. The danger to life and the troubles 
due to short-circuiting present with the third rail, 
as generally used, might be avoided, he said, by 
the use of an under-running contact-shoe which 
allowed of the sides and top of the rail being 
effectually insulated. Ice and sleet also had little 
effect upon such rails. 

In overhead construction for high speeds care 
must be taken to keep the trolley-wire as straight 
as possible, otherwise serious arcing would ensue. 
In the Zossen trials, the three conductors were 
arranged one above the other, and bows carried on 
the trolley-arm rubbed against their sides. Thus 
the effect of the sag of the wire was eliminated. 
Questions of head-room, however, make the arrange- 
ment generally impossible, so the catenary form of 
suspension had been introduced. With hangers 
placed sufficiently near, the sag of the trolley-wire 
with catenary suspension is inappreciable ; further, 
there was practically no danger from live wires break- 
ing. A suspended weight can be arranged to put 
a Tofinite tension on the line, and neutralise the 
expansion and contraction due to temperature. 

lectric railways may be classified either accord- 
ing to the kind of the line current, or according 
to the type of current used by the motors—not 
always the same thing. Considering the motors as 
the basis of classification, there were three systems 
in use—namely, continuous current, three-phase, 
and single-phase. The methods of speed-control 
in each case were described by Professor Kapp. 
The fact of the speed of a three-phase motor bein 
almost independent of the load necessita’ 
methods of contro) quite different from those used 
for continuous-current motors. Thes might be 
reduced to half full speed by halving the number 
of poles, this being effected by reversing the excita- 
tion of every alternate pole. This method was 
adopted for the Simplon locomotives, giving two 
speeds of 44 and 22 miles per hour without resist- 
ance in circuit. Another method was ‘‘ cascade 
working,” used first on the Valtellina line five years 
ago. There are two motors—one taking line current 
at 3000 volts, and the other taking an induced 
current at 300 volts from the rotor of the former. 
At heavy loads both motors work at half speed ; on 
the level the main motor alone is used, and runs at 
full speed. More than two speeds can be obtained 
by a modification of this arrangement. 

As regards power and weight, the torque, for 
equal weight and magnetisation of a single-phase 


motor, cannot exceed % of that of a continuous- 
N 

current motor, and the single-phase machine must 
be 40 to 50 per cent. heavier than a continuous- 
current motor of equal power. Three-phase motors 
are lighter than direct-current motors of equal 
power and tractive effort, and their over-all dimen- 
sions are less. Dividing the product of speed and 
weight by the horse-power, if the weight factor of 
a continuous-current motor comes out at 100, that 
of a corresponding single-phase motor is 140, and 
that of a eono-ghenes motor is 60. 

The Italian Government set aside nearl 
3,000,000/. in its last budget to be spent in rail- 
way electrification. Llectrification will about 
treble the capacity of the existin? lines, and 
obviate the present excessive cost of coal in the 
industrial parts of Lombardy. There was voted 
for power-stations, sub-stations, and line equipment 
1,520,0001., and 1,280,0001. for electric locomotives, 
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the intention being to retain the present rolling- 
stock and merely replace the steam locomotives by 
electric. The track-mileage' to be converted is 
337 miles, and 3000-volt three-phase current at 
15 cycles will be used on the overhead trolley. 
Transmission will be at pressures up to 25,000 
volts. The locomotives will have two 1000-horse- 
power motors geared to the five driving axles, and 
will weigh 60 tons each. The continuous-current 
equipment of the Milan-Gallerate-Ponte Ceresio 
line will probably be changed for three-phase to 
obtain consistency. 

In Switzerland the Government appointed, in 
1904, a committee to report on the electrification 
of the whole of the railways, most of which have 
meanwhile become State property. The reference 
was, first of all, to estimate the power required, in 
view of the fear that all the water-power might 
have fallen into private hands before the Govern- 
ment was ready to electrify. An interim report 
has been issued. The energy required for heating 
and lighting is estimated as 13 per cent. of that 
required for traction. A 40 per cent. over-all 
efficiency is taken for the complete system, and it 
is estimated that the total energy to be generated 
amd 24 hours will only be 2,400,000 horse-power- 

ours, or the equivalent of a steady load of 100,000 
horse-power. The maximum demand is taken as 
five times the average (in the Valtellina lines it is 
twice), and thus the turbine plant to be put down 
would be half a million horse-power. At present, 
estimating from the coal consumed, which is three- 
quarter million tons annually, the Swiss railways 
use 800,000 horse-power-hours per 24 hours, which 
compares with the 960,000 horse-power-hours pre- 
sumed on the basis of the figures given above. 

In Sweden there is plenty of water-power, and 
the price of coal for the railways often exceeds 22s. 
per ton; so that electrification would probably be 
economical. On the other hand, the very low 
density of population is adverse to any develop- 
ment involving large capital charges. However, 
some years ago the Government deputed its chief 
electrical engineer, Mr. Robert Dahlander, to in- 
vestigate the question, and in 1904 voted 23,5001. 
for experiments. Single-phase current appears to 
be most favourably considered, as the power is so 
ample that efficiency is not of the most import- 
ance, and, further, the use of only a single 
conductor allows of extremely high line pressures. 
The Swedish Government has recently purchased 
three waterfalls aggregating 24,600 horse-power, 
which, together with others previously owned, 
will enable it to supply over 50,000 horse-power 
for traction over about 1300 miles of line. Mr. 
Dahlander estimated an increase of 60 per cent. 
in the traffic by 1920, to provide for which 
he proposed to supplement two of the five pro- 

power-stations with steam plant, the fuel 

ing peat; the feeder pressure will be 50,000 
volts, and the line pressure 15,000 volts. The 
length of lines to be electrified total 1380 miles, 
equivalent to 2800 miles of single track. Steam 
and water turbines aggregating 80,000 horse-power 
would be put down in the five proposed power- 
stations, and the cost of the generating plant, 
including the purchase of water-rights, is put as 
1,540,000). Feeders and sub-stations would require 
another 2,620,0001., making the total estimate 
4,160,0001. The cost of electric locomotives is not 
included in this estimate, the final conclusion of 
which is that the scheme proposed would give an 
annual saving of 200,000/. by the year 1920. 

The second lecture will be given by Professor 
Kapp at the Royal Institution on January 25 next. 





THE CENTENARY OF DAVY’S DIS- 
COVERY OF THE ALKALI METALS. 
‘* A HUNDRED years ago last October,” said Pro- 

fessor T. E. Thorpe, C.B., '.R.S., in his discourse 

before the Royal Institution last Friday evening, 

‘**there happened one of those events to which the 

term ‘epoch-making’ may, without cavil or ques- 

tion, be rey be plied.” As the discovery of the 
metals of the alkalis was an occurrence with which 
the name and fame of the Royal Institution are in- 
separably bound up, the managers had fixed this 
discourse for the first Friday evening of the season, 
on the first possible opportunity after the actual 
date of the anniversary. We have already dwelt 
upon the importance of this centenary in con- 
nection with a lecture of the same title which 
Dr. Mollwo Perkin delivered before the Faraday 





Society at its last meeting before Christmas.* But 
Dr. Thorpe has made ee study of the life of 


Davy, and his eloquent discourse referred to many | p 


most interesting features of the early history of 
the Royal Institution, whose proceedings have so 
often been commented upon in our columns. We 
gladly revert to the subject therefore. The Royal 
Institution, as Dr. Thorpe, chief of the Govern- 
ment Laboratory, Clement’s Inn, stated in his 
discourse, grew out of a proposal to deal with the 
question of the unemployed by forming in London, 
by private subscription, an establishment for feed- 
ing the poor and for giving them useful employ- 
ment, also for furnishing food at a cheap rate, 
connected with an institution for introducing and 
bringing forward into general use new inventions 
and improvements, - poanrgnan 4 such as related 
to the management of heat and the saving of fuel, 
and to various other mechanical contrivances by 
which ‘domestic comfort and economy might be 
promoted. On the initiation of Count Rumford, it 
was eventually decided that the institution would 
be ‘‘too conspicuous and too interesting and im- 
portant to be made an appendix to any other 
existing institution, and that it should stand on its 
own proper basis.” ‘* Accordingly,’ Dr. Thorpe 
remarked, ‘‘the problem of the unemployed still 
remains with us, while the new institution con- 
verted the house of Mr. Mellish in Albermarle- 
street into a place where the improvements of the 
arts and manufactures might be taught by regular 
courses of philosophical lectures and experiments.” 
Like the poor it was originally designed to succour, 
the Royal Institution suffered in its infancy much 
from lack of nourishment, and, to add to its 
miseries, it was caricatured and ridiculed. It was 
literally in the throes of dissolution one year after 
its foundation, when in 1801 the spare, small youth 
of 22 from Bristol, Humphry Davy, was engaged 
at a salary of a hundred guineas a year. Davy gave 
his first lectures on ‘‘Galvanic Phenomena” in 
April, 1801. The young lecturer in chemistry, 
soon to become director of the Chemical Labora- 
tory, rapidly became a famous man. Volta’s battery, 
with the aid of which Nicholson and Carlisle had 
electrolysed water, was, in Davy’s words, ‘‘the 
alarm-bell to experimenters in every part of 
Europe, serving as a bond of unity between 
chemical and physical philosophy.” Sir Joseph 
Banks had made Volta’s discovery known. On 
November 20, 1806, Davy read his first Bakerian 
lecture on ‘‘ Some Chemical Agencies in Electricity” 
before the Royal Society—a lecture which, in 
Dr. Thorpe’s judgment, constitutes his greatest 
claim as a philosopher; for he succeeded in 
unravelling the fundamental laws of electro- 
chemistry. This was also the opinion of Berze- 
lius and of the leading French scientists, Laplace, 
Halle, Coulomb, Hauy, and Biot, on whose recom- 
mendation Napoleon bestowed on Davy his medal 
for the best experiment on the galvanic fluid made 
in the course of the year. The acceptance of 
the medal by Davy caused ‘‘a rating all round in 
imperial Billingsgate,” as Maria Kdgeworth ex- 
pressed it. The discovery of potassium was an- 
nounced in the second Bakerian lecture, on 
November 19, 1807; the actual first observation 
was probably made on October 19, 1807. Davy, 
who had danced about the room when he saw the 
first minute globules of potassium, collapsed after 
the lecture, and for many weeks his life was in 
danger ; he had long been feverish, and had dreaded 
that he would not complete his discoveries. 
Passing over the space of a hundred years, Pro- 
fessor Thorpe explained how metallic sodium is 
now made by a method based upon the conjoint 
labours of Davy and ‘‘ of his greatest discovery and 
successor,” Faraday, again from caustic soda, as 
Davy had done, by the process of Hamilton Young 
Castner. Caustic soda, itself prepared electrolyti- 
cally from aqueous solution of salt, is melted in a 
cauldron of iron, over which is suspended an iron 
vessel, to the lower edge of which iron gauze is 
attached. This gauze completely surrounds the 
cathode, which forms an extension of the cauldron. 
The molten metal rises to the top, and is skimmed 
off by means of perforated spoons ; it is then cast 
in blocks, of the size of ordinary bricks, which are 
trimmed to remove adhering oxide, and then im- 
mersed in paraffin and packed into large iron 
drums holding 7 cwt. of sodium. The continuous 
Castner process is worked at Wallsend-on-Tyne and 
at Weston Point, at Rheinfelden and Neuhausen 
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on the Rhine, at Clavanx and at Niagara; some 
5000 tons are produced annually, but the actual 
lants could supply twice that amount. The greater 
part of the sodium made in England is converted into 
sodium cyanide (for gold extraction) by the Cassel 
Cyanide Company, of Glasgow. Sodium is further 
utilised for the preparation of sodium peroxide, a 
bleaching agent, and:also in the manufacture of 
artificial indigo, of synthetic dye-stuffs, and of 
drugs like antipyrin. The price of sodium, 8s. per 
pound in 1890, is now 8d. per pound, and sodium 
thus ranks with zinc, tin, copper, and aluminium 
as commercial metals. Dr. Thorpe expressed his 
indebtedness to the Castner-Kellner Company, 
and particularly to Sir Henry Roscoe and Mr. 
Beilby, for being able to describe the process as 
carried out at Wallsend ; the intended demonstra- 
tion of the process in the Royal Institution theatre 
had, unfortunately, to be abandoned. 








THE LATE MR. DAVID McGEE, 
CLYDEBANK SHIPYARD. 

Ir is related that a Rugby schoolboy, who had 
fallen under the displeasure of Dr. (afterwards Arch- 
bishop) Temple, remarked, after an interview with 
that famous schoolmaster and ecclesiastic, that he 
was a beast, but a just beast. The first part of the 
phrase was probably the outcome of corporeal influ- 
ence, while the latter was undoubtedly prompted by 
conscience. A phrase of corresponding purport, 
although, perhaps, more forcible and less epigram- 
matic, was, on the occasion of a strike, used to the 
writer ery Mr. David McGee, the manager of 
the Clydebank Shipyard, whose death took place last 
Friday, to the regret of a wide circle of friends. The 
son of the foreman joiner of the works, Mr. David 
McGee spent all his days in the Clydebank establish- 
ment, rising through the various grades to become 
manager in his thirty-fifth year. In this post he con- 
tinued for about fifteen years, and for five years of this 
time he was a local director of Messrs. John Brown and 
Co., Ltd., who acquired the Clydebank Works in 1899. 

Mr. McGee made the most of his chances in early life, 
and had, one might say, by inheritance, as well as by 
training, that knowledge of workmen, as well as that 
complete masvery of all the operations carried out 
under his directions, which are necessary to efficient 
management. These are the material qualities for 
success, but there are others; and in these tempera- 
ment plays a very important part. It is not enough 
for a manager to know men ; the men must know the 
manager. Clydebank Yard is one of a decreasing 
number of works where length of service is a prominent 
feature, and Mr. McGee was known by many men as 
a lad as well as in the full vigour of manhood. His 
character was not complex; it was easily understood. 
His attitude towards the men did not change during 
his advancement. Honesty and directness of purpose 
were characteristics that were fully recognised by all 
his subordinates. Without being a taskmaster, he 
expected duty well and smartly done ; the men knew 
that there would be full appreciation of all genuine 
effort. He recognised the advantage of cracking a joke 
with his leading men on a suitable occasion. He never 
grumbled. Thus there was complete accord between 
manager and men, as should always be the case, the 
one encouraging’ the discharge of duties incumbent 
upon the other. With clients McGee’s attitude was 
concessionary, but that has always been the tradition 
with Clydebank Yard from the beginning, and has 
contributed in no small measure to success. 

Mr. McGee entered the works in 1872, the firm then 
being James and George Thomson, and the works 
situated at Salter’s Croft, the site now occupied by 
the Clydebank Graving Docks at Govan. He con- 
tinued with the firm when they moved to Clydebank 
in 1873; a close student and a hard and willing 
worker. Upon completing his apprenticeship in 1878 
he got preferment, and became chief draughtsman in 
18 the drawing-office he was engaged on the 
plans of a long succession of Atlantic liners, including 
the New York and Paris, and, being assistant manager 
from 1888, was responsible for part of the work on these 
and succeeding ships. In 1892 he became manager, on 
the retirement of the late Mr. Samuel Crawford. Since 
then he has been responsible for the building of the 
hulls of many of the most notable ships of the Royal 
and merchant fleets. Among outstanding warships 
are the Japanese battleship Asahi and the British 
battleships Jupiter and Hindustan, and five armoured 
cruisers culminating in the Inflexible, the largest of 
the type yet launched. In every instance the ever- 
diminishing period allowed for construction has 
proved sufficient, while with merchant ships several 
splendid performances have been achieved under 
his management. The building of the Lusi- 
tania was, perhaps, his greatest triumph, and has 

roved the culminating success of his life’s work. 
_ describing the ship on the occasion of her com- 


pletion, we referred to the appliances which had been 
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devised for carrying forward the work, and com- 
mended the skill with which economy had been 
achieved in combination with efficiency. Mr. McGee 
was not an advocate of the enormous berths now con- 
sidered desirable, and there can be no doubt that the 
system he adopted of simple electrical jiggers and 
hydraulic cranes, with railway tracks running along 
the decks, proved thoroughly satisfactory. Another 
problem he solved, with equally simple results, was 
connected with the means for supporting and tra- 
versing the hydraulic riveters used on this and 
other ships. The real proof of the efficiency of the 
appliances is found in the fact that the Lusitania 
was launched, weighing 15,500 tons, in fourteen months 
and three weeks from the laying of the keel, notwith- 
standing eight weeks’ delay owing to the strike. 
While everyone at Clydebank contributed to the 
result, a large measure of credit is due to the ship- 
yard manager. The launch itself was, as we said on 
the occasion, ‘‘a convincing demonstration not only 
of the absolute precision in the calculation of pos- 
sible contingencies, but of the splendid organising 
ability of the management.” Mr. McGee was 
responsible for the building of many Channel steamers ; 
here, perhaps, even more than in warship work, it 
is necessary to guard carefully against the inclu- 
sion of unnecessary weight. To this end a higher 
class of workmanship is essential, and the responsi- 
bility for this rests with the shipyard manager. Only 
that keen watchfulness, which was one of Mr. McGee’s 
characteristics, enabled the careless worker to be 
diplomatically dispensed with. 

From what we have said there is no need to refer 
to Mr. McGee’s popularity. The characteristics we 
have mentioned made him a persona grata with his 
colleagues in the profession, and for several years he 
was a member of the Clyde Shipbuilders’ Aseociation, 
which concerns itself with the settlement of disputes. 
Three years ago he served as chairman of this body, 
and in this capacity his ripe judgment and discrimi- 
nation proved advantageous. He was a member of the 
Council of the Institution of Shipbuilders and Engi- 
neers, and took an active part on the committees, 
especially in connection with the erection of the new 
buildings. But he was not in any sense a public 
man, 8 ing but rarely. He was also a member 
of the Institution of Naval Architects. In the affairs 
of Clydebank Burgh he took a practical interest, and 
represented a district on the county council, and was 
a useful member of the school board of the district, 
having, through experience, sound views of technical 
education. Evening classes found in him a stimulative 
and a practical friend. In this and other ncies 
he did his part as a leader in industry, but from first 
to last the Clydebank Works was the dominant con- 
sideration in his mind. For some time his health 
had not been quite satisfactory ; and some weeks ago 


he had an ailment which, unfortunately, involved | j¢g) 


blood-poisoning, to which he succumbed, as we have 
said, early on Friday morning, the 17th inst., at his 
residence, Melbourne House, Dalmuir, leaving a widow 
and three sons, who have the sympathy of a very wide 
circle of professional and private friends. 





THE WORLD’S SHIPBUILDING. 

THE world’s production of ships of over 100 tons 
during 1907 was 1930 vessels, of 3,099,299 tons. This, 
as shown in Table II., is 183,436 tons less than in 
the previous year, when the total was 3,282,735 
tons—a record output. As compared with four or 
five years ago the past year’s total shows an increase 
of vs a million tons, equal to about 20 per 
cent. e British quota is, as has repeatedly been 
pointed out, a slightly diminishing one. Thus, as 
compared with last year, when the total reached the 
maximum recorded, the past year’s work in this country 
shows a decrease of 194,428 tons, equal to 9 percent., 
whereas in comparison with three or four years ago 
the decrease is about 400,000 tons, equal to30 per cent. 
Some little part of this diminution is, perhaps, due to 
the tendency of foreign countries to build their own war- 
ships, but even when the merchantship tonnage alone 
is taken into consideration, as recorded in Table L., 
it is found that the proportion of tonnage launched in 
the United Kingdom to the total launched in all 
countries is a diminishing one. Ten years ago the 
proportion was 71 per cent., in 1902 it was 57 per 
cent., in 1903 it was 55.5 per cent., in the following 
year it improved to about 61 per cent., and in 1905 it 
was further improved to 64.5 per cent. ; in 1906, the 
year of maximum activity, it was under 63 per cent. ; 
whereas in the past year it decreased to 58 per cent. 

So far as shipping is concerned, the point of import- 
ance is that recently there has been a large proportion 
of tonnage built in this country for foreign owners, so 
that the number of ships flying flags other than the 
Union Jack has recently increased in considerable pro- 
portion. This is a point of which we, in our review 
of shipbuilding for the United Kingdom for the 
past year, made special note; and we find in Lloyd’s 
figures corroboration for the statement then made. 
The amount of tonnage launched for abroad last 








yaar was the highest on record, making, according to 
oyd’s (who do not include vessels under 100 tons), 
34 per cent., as com with 20} per cent. in 1906, 
214 percent. in 1905, 18% per cent. in 1904, 18 per cent. 
in 1903 and 1902, and 23 per cent. in 1901 and 1900. 
The consequence is that the proportion of British to 
foreign tonnage existant is decreasing, but this is in 
part compensated by the higher carrying efficiency of 
British tonnage. British owners are ever ready to sell 
out of their fleet obsolescent vessels, particularly sail- 
ing craft, replacing these by modern large-capacity 
cargo-carrying steamers. But, even so, it would seem 
that the foreign fleets are increasing at a much ter 
proportion than our merchant navy, for of the net 
increase in the world’s tonnage—i.e., deducting the 
tonnage of vessels wrecked, &c., the proportion of 
the United Kingdom is only 214 per cent. Against 
this fact there is the further point—that of the 
tonnage launched, during 1907 the United Kingdom 
has acquired over 38 cent., the difference bein 

due to the sale of old ships to foreigners. Of the tota 
tonnage launched, 125,654 tons are sailing vessels, but 





also | of these Britain only launched 26,369 tons. Again, 


navies of the world, with which we are not here 
immediately concerned. 

Lloyd’s, in their annual return, also give interesting 
notes regarding work done in foreign countries. We 
have in a previous article ( 25 ante) dealt at 
considerable length with the output of the United 
Kingdom, and all of the special points alluded to in 
our article are corroborated in Lloyd’s return, notably 
as regards the foreign tonnage, the size of vessels, the 
output of the various ports, and the number of tur- 
bine vessels completed. Ten turbine-driven merchant 
vessels are noticed by Lloyd’s as having been con- 
structed in this country, three in the United States, 
and two in Japan, the latter having machinery from 
this country; all of the vessels are for speeds ex- 
ceeding 18 knots. Lloyd’s do not take cognisance 
of vessels under 100 tons, whereas all vessels are 
included in the lists sent to us from shipbuilders 
throughout the kingdom, and are reckoned in arriv- 
ing at the total production. Thus Lloyd’s only 
deal with 841 vessels; we included 1499, and this 
point accounts in large measure for the difference in 
merchant tonnage. Lloyd’s give it as 1,607,890 tons, 


TABLE I.—Tasie SHowine THE TONNAGE OF VESSELS OF 100 Tons Gross AND Upwarps (Exciupine 











WarsuHips) LAUNCHED IN THE UNITED KINGDOM AND ABROAD DURING THE YEARS 1892-1907. 























| | | | 
United | Austria- | British Den- Ger- | ‘ United Other 

Year. | Kingdom.| Hungary.| Colonies. | mark. Fran many. [esetene Italy. Japan | Norway States. Countries. Totals. 

| tons tons tons tons tons | tons | tons | tons tons | tons | tons | tons No.| tons 
1892 | 1,109,950 2,302 | 19,792 | 12,707 | 17,228) 64,888 / 14,368 |13,888) .. 24,572 | 62,488 15,762 (1051) 1,858,045 
1893 | 836,383 7,435 17,089 | 10,719 20,387 | 60,167 | 1,339 |10,626) 1,182) 16,552 | 27,174 17,788 | 846) 1,026,741 
1894 | 1,046,508 1,703 6,803 7,300 | 19,636 | 119,702 | 15,360 | 5,896) 8,173) 17,169 | 66,894 | 13,894 | 982) 1,323, 
1895 | 950, 7,371 10,381 10,982 28,851 | 87,786 | 8,292 | 5,693) 2,296) 12,878 | 84,877; 7,881 880) 1,218,160 
1896 | 1,159,751 6,246 13,124 | 11,814 | 44,565 | 103 | 12,405 | 6,779) 7,849) 12,059 | 184,175 | 7,820 (|1113/ 1,567, 
1897 952, 6,601 | 12,431 13,539 49,341 | 139,728 | 20,351 |12,910| 6,740 17,248 86,888 13,711 990; 1,331,024 
1898 | 1,367,570 5,432 | 25,021 12,703 | 67,160 | 153,147 | 19,468 | 26,530) 11,424, 22,670 | 178,250 8,968 (1290) 1,898,343 
1899 | 1,416,791 9,248 | 8,464 26,618 | 89,704 | 211,684 | 34,384 /49,472) 6,775, 27,853 | 224,278| 16,882 (1269) 2,121,788 
1900 | 1,442,471 14,889 9,563 11,060 | 116,858 | 204,731 | 45,074 (67,522) 4,543, 32,751 | 333,527) 21,174 1864) 2,304,163 
1901 1,524,739 20,0138 | 28,134 22,856 | 177,543 | 217,593 | 29,927 |60,526/ 37,208) 36,875 | 433,235 890 1538! 2,617,589 
1902 | 1,427,558 15,192 28,819 27,148 | 192,196 | 213,961 | 69,101 | 46,270) 27,181 37,878 | 379,174 33,277 1650) 2,502,755 
1903 1,190,618 11,328 34,690 609 92,7 184,494 59,174 ‘ 34,514 41,599 | 381,820 | 35,928 1650) 2,145,631 
1904 | 1,205,162 16,645 30,965 15,859 | 81,245 | 202,197 | 55,656 | 30,016 32,969, 50,469 | 238,518 | 28,254 (1648) 1,987,935 
1905 | 1,623,168 16,402 10,798 17,557 78,124 | 255,423 | 44,135 | 61,629) 31,725) 52,580 | 302,827 | 25,554 1576) 2,514,922 
1906 | 1,828,343 | 18,590 | 26,042 24,712 | 35,214 | 318,230 | 66,809 | 30,560) 42,489 60,774 | 441,087 | 26,913 1836) 2,919,768 
1907 | 1,607,890 8,717 | 46,443 28,819 | 61,635 | 275,093 68,623 | 44,666) 66,254 67,556 | 474,675 37,807 (1788) 2,778,088 


Tasie II.—Tonnage of Ships Launched (including 
Warships) in each Maritime Country. 























— 1904. 1905. 1906. 1907. 
Austria-Hungary 28,125 26,832 21,350 10,311 
Belgium i 6,686 2,000 5,813 16,542 
British colonies oe oe és 46,603 
China .. . 709 5,070 2,898 1,195 
Denmark 15,859 17,557 24,712 28,819 
France .. 124,845 | 105,365 68,502 96,924 
Germany 247,167 295,010 384,614 291,203 
Greece os a a 930 
Holland 7 es 61,404 44,357 72,489 68,724 

0s ; - 58,678 74,859 34,719 69,820 
Japan .. ‘a . 33,577 50,075 85,806 127,354 
Norway <A ow 50, 52,580 60,874 57,756 
Portugal os es = 306 
Russia .. 8,148 17,559 59,060 87,340 
Spain .. ee es = 3,966 
Sweden oe 10,375 13,652 11,579 12,206 
United States .. 409,403 401,027 486,650 | 486,265 
Other countries 763 2,530 778 670 

Total foreign an 

colonial .. ..| 1,090,604 | 1,125,164 | 1,345,942 | 1,356,934 

United Kingdom .| 1,882,337 | 1,752,969 | 1,936,793 | 1,742,365 
Total for world .| 2,422,941 2,878,133 | 3,282,785 | 3,099,299 


while we sold to foreign and colonial owners 424,000 
tons, of which 71,000 tons were sailing vessels, and a 
much larger proportion obsolescent, we bought from 
foreign and colonial owners only 46,000 tons, of which 
only 4000 tors were sailing craft. Thus, deducting 
sales, losses, and wrecks from ton built and pur- 
chased from foreign owners, we find that the net in- 
crease of the United Kingdom during 1907 was 426,800 
tons. The sailing tonnage, however, actually de- 
creased by about 102,000 tons, while the steam 
tonnage increased by 528,800 tons. In the case 
of all foreign countries, on the other hand, there 
was a net increase of 14 million tons, as compa’ 
with our 426,000 tons, while the steam tonnage 
shows a net increase of 1,636,000 tons, or more 
than three times the net increase in the steam tonnage 
for the United Kingdom. The conclusion, therefore, 
is that, alike in shipbuilding and shipowning, foreign 
countries are advancing at a greater proportion than 
is the case with the United Kingdom. 
ing the production of warships there are 
reater fluctuations, and it is not so easy to arrive at a 
Tefuite conclusion. The output of warships in 
Britain, as com with all other foreign countries, 
is recorded in Table ITI. It will be seen that in some 
years we produced nearly as t a tonnage as all the 
other countries combined, whereas in other years the 
roportion drops ; for last Brad the comparison is 
tween 134,475 tons launched in the United Kingdom, 
and 186,736 tons launched abroad. It should, however, 
be remembered that these fi apply to vessels 
launched, and not to vessels added to the respective 








TaBLE III.—Number and Tonnage of Warships 
Launched, 1892-1907. 





British. Foreign. 

No. Tons. No. Tons. 
1892 .. 30 151,157 53 157,744 
1893 .. 18 45,898 33 133,635 
1894 . 31 82,971 27 87,060 
1895 . 59 148,111 23 100,614 
1896 . 55 =| ~—s:168,958 37 167,833 
1897 .. 48 95,465 42 183,435 
1898 . 41 191,555 50 175,818 
1899 . 35 168,590 56 176,170 
1900 . 29 88,364 7 192,100 
1901 .. 41 211,969 82 255,678 
1902 .. 23 94,140 80 | 191,166 
1903 . 41 | 151,890 78 239,210 
1904 . 87 | 197,175 65 307,831 
1905 .. 28 129,801 90 233,410 
1906 .. 29 108,450 119 254,522 
1907 36 134,475 106 186,736 


as in Table I., whereas the total merchant tonnage 
given in our summation of the year’s work is 1,714, 
tons. Generally speaking, our comparison between 


this year’s output and the previous year corresponds 
with those of Lloyd’s within the limits prescribed. 
The total foreign tonnage is given by Lloyd’s as 947 


vessels, of 1,170,198 tons, and it is remarkable in the 
first place that although the number of vessels is 106 
greater than the output of the United Kingdom, the 
tonnage is 430,000 tons less; moreover, as alread 
indicated, there was a greater proportion of sailing 
vessels ; the British output of steamers was 752, 
of 1,581,521 tons, whereas the output of all ce 
countries was 681 steamers, of 1,070,913 tons. e 
built 89 sailing vessels, and foreigners, 266 ; our ton- 
nage being 26,369 tons, and that of the foreign yards 
99,285 tons. Our output decreased by 230,600 tons, 
whereas the production of yards abroad actually in- 
creased by 79,000 tons. 

The United States takes the first place amongst the 
foreign countries with an output of 454.675 tons, which 
is 33,400 tons ter than the output in the previous 

ear, and is the greatest since Lloyd's began issuing 
oreign shipbuilding returns. Of the total, however, 
considerably more than half was constructed for the 
Great Lakes, where the output was 257,000 tons, in- 
cluding twenty-three steamers exceeding 6000 tons 
measurement. These vessels do not participate in 
the foreign trade, and the majority of the other 
vessels were intended for the coast trade, from par- 
ticipation in which foreign ships are excluded by 
law, Of the vessels built on the sea - board for 
ocean service, the Columbian, of 8580 tons, built at 
San Francisco, was the est, but there were 
eight others between 5000 and 7000 tons, built at 
Rockland, Me. The three steamers fitted with steam- 
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turbines were the Old Colony, of 4029 tons; the 


Harvard, of 3731 tons, and the Camden, of 2153/h 


tons. 

Germany, like Britain, also experienced decreased 
activity in shipbuilding during the past year, their 
merchant-ship output being 43,000 tons less than in 
1906. This reduction is equal to 134 per cent., whereas 
the British decrease is about 12 per cent. Probably 
what must be regarded as a temporary cessation in 
the building of exceptionally large liners accounts for 
this diminution in the German output, but the check 
does not affect the fact that shipbuilding is being deve- 
loped at a rapid pace in the Fatherland Thus, from 
1886 to 1889, the yearly average output was 152,000 
tons ; in the next four years it was 205,000 tons; in 
the succeeding quadrennial period it was 258,000 tons ; 
so that this year’s total of 275,000 tons is certainly 
not below the average. Germany has the credit of 
building the largest ship of the year, the Prinz Fried- 
rich Wilhelm, of about 17,500 tons, which was con- 
structed at the Vulcan Yard at Stettin; eleven 
other vessels of between 6000 and 10,000 tons were 
also launched. 

France has participated in the improvement in 
trade in the foreign countries, but although her ton- 
nage is, as shown in Table I., 26,000 tons greater than 
in the previous year, which was the lowest record for 
eleven years, the output is less than one-third of 
what it was in 1902, barely one-third of what it was 
in 1901, and only one-half that of 1900. It would 
appear, however, that France has awakened to the 
importance of large ships, as during the past year 
four steamers of between 6000 and 8000 tons, and 
eight others of between 3000 and 6000 tons were 
launched. 

The total tonnage (68,623 tons) launched in Holland 
does not include vessels known to be exclusively 
intended for river navigation. The figures show a 
slight increase on those for 1906. From returns 
received from that country it appears that the tonnage 
of barges, lighters, and other river vessels launched 
during 1907 amounts to over 20,000 tons. 

The figures for Japan (66,254 tons) show an increase 
of over 50 per cent. on those for 1906, and are the 
highest on record for that country. They include two 
steamers—viz , the Tenyo Maru and the Chiyo Maru, 
of 13,600 tons each, fitted with steam-turbines. These 
vessels are the largest turbine-steamers yet launched 
outside the United Kingdom. Another steamer, of 
8600 tons, has also been launched during the year. 

The total output of Norway (57,556 tons) is slightly 
below that recorded for 1906, and, as in that year, a 
large proportion of the steamers are between 1000 and 
1500 tons, only one steamer being over 2000 tons. 

The increasing output of the British Colonies is main- 
tained. The 1907 total—46,443 tons—is the largest 
recorded during the period covered by Table I. 
Amongst the steamers may be mentioned the KE. B. 
Osler, of over 6000 tons, launched at Toronto, Ontario. 

Of the other countries, Italy has launched the 
largest amount —44,666 tons—which shows an increase 
of 14,000 tons on the figures for the previous year, but 
od _ are given for each country separately in 

able I. 








THE LATE MR. J. MACFARLANE GRAY. 
To THE EpitTor oF ENGINEERING. 

Srr,—Your fine appreciation of the late J. Macfarlane 
Gog will give pleasure to many who came under the 
spell of that remarkable man, and learned to revere his 
lofty character and bis ——- insight into regions of 
physical science not often studied by most of us. Your 
reference to his influence upon Mr. Willans recalls many 
delightful talks between them, in which I was so fortunate 
as to take part, in the days when Willans was carrying 
out his famous experiments, or preparing their results 
for presentation to the Institution. Gray was a delightful 
expounder on such occasions, often humorous, often 
poetic, often impressive in words which rang with almost 
the grand ring of Ezekiel or Isaiah. This last charac- 
teristic, which I think must have been noticed “by any- 
one often in his company, was probably the result of 
an early religious training, the narrowness of which had 
fallen away, leaving only a grand reverence, and a deep 
conviction that in Nature herself should we seek for 
Nature’s God, and find Him. I do not know whether 
Kipling ever met Macfarlane Gray, but if not, McAndrew 
of the Hymn must surely have been one of the young 
engineers who passed through Gray’s hands. The inter- 
esting paper you reprint from the Nautical Magazine of 
1873 was not known to me before, but it is in the strain 
in which he often spoke. By the attribution of a meta- 
horical meaning, he loved to preserve and utilise old 
ormule and old beliefs: things that could no lon be 
accepted in the letter, were to him as true as ever in the 
spirit. It was a characteristic complaint that he ‘‘ could 
find no religion which was so oy: enough.” You are 
correct in writing of Willans as his ‘‘follower.” Willans 
would have accepted the description, and he held 
him in the greatest esteem, which was fully recip- 
rocated. He eagerly learned from Gray the possi- 
bilities of the theta-phi diagram (previously, I think, un- 
known to him), and then, having no great mathematical 
training, he studied the calculus until he could assimilate 
Gray’s thermodynamic theories, or some of them, for it is 
to be feared that only mathematicians like himself could 





follow them all. Willans well repaid his friend for his 
was —— misfortune to be not always 


t very 
in’ ible ‘‘to the .” His gift of exposition was 
on ian beet in the study rather than in the lecture-hall, 
where he was apt to broaden into broader Scotch than all 
his southern audience could follow, even when the subject 
was within their grasp, which was not always the case. 
Willans, so to say; popularised him ; practical men could 
but allow that what so very practical a man found useful, 
and highly recommended to others, must be worth ror i 
ing, even if the paths to it were thorny. Undoubtedly 
Willans, and afterwards Captain Riall Sankey, helped to 
obtain for the theta-phi diagram an acceptance which 
Gray himself might never have secured for it. The world 
is much the poorer for having failed so largely to re- 
cognise the greatness of the man, for with recognition 
would have come even greater usefulness. Fate served us 
badly indeed when she sent him to the Board of Trade. 

Yours faithfully, 
Hampstead, January 20. Mark Rosinson. 


elp. 





COST OF ROCK-BREAKING. 
To THE Epiror or ENGINEERING. 

Srr,—In the article in your issue of the 10th inst. upon 
‘*The Physical Difficulties of Modern Harbour and Dock 
Extension,” the comparative costs are given of rock- 
breaking by Lobnitz machines at Blyth and on the Man- 
chester Ship Canal, the figures in the one case being 
taken from Mr. J. Watt Sandeman’s paper, read at the 
recent Engineering Conference, and in the other from 
particulars supplied by Mr. H. Hunter. 

As resident in charge at Blyth Harbour I am familiar 
with the working of two Lobnitz rock-breakers in use 
at that port, and what astonishes myself and others is the 
abnormally large output, or capacity for rock-breaking, 
said to be possessed by the Lobnitz machine on the Man- 
chester Canal compared with practically identical machines 
at other places. As the writer of the article referred to 
correctly points out, there are many factors to be taken 
into account before the costs given can be put on a true 
comparative basis; but, nevertheless, there still remains 
something about the figures given by Mr. Hunter from 
time to time which calls for explanation. 

Apparently the chief reason for the comparatively low 
cost said roy obtained at the Manchester Canal is the 
enormous rate of speed at which the rock must be broken 
to accomplish this. It is unfortunate that no figures are 
given in the article referred to showing the comparative 
quantities of rock broken by the respective rock-breakers 
over a given period; but the average Lome | of rock 
broken at Blyth by each machine is about 1000 cubic 
yards per week, working double shift. In the Transac- 
tions of the recent Engineering Conference, Mr. Hunter 
states that during the month of — last year 17,060 
cubic yards of sandstone rock were broken by the rock- 
breaker at the Manchester Canal = 4265 cubic yards per 
week, or 4.26 times the quantity broken at Blyth. Mr. 
Hunter further said, when referring to the remark in Mr. 
Quellennec’s paper, that 30 per cent. of the time is lost 
by the rock-breaker on the Suez Canal through traffic 
interruptions, that on the Manchester Canal they worked 
under similar conditions. Now, taking the foregoing 
figures, along with the information given in the article in 
your issue of the 10th inst., we get some astonishing 
results. 

Assume that the working time of the rock- breaker on 
the Manchester Canal is 121 hours per week, working 
double shift, and that 30 per cent., or, say, only 20 per 
cent., of this time is lost by passing traffic, the net 
working hours will be 97. 


4265 _ 43.97 cubic yards per hour. 


The holes are s d at an average of 3 ft. 6 in. apart, 
and the dredged depth is 2 ft., which give 0.9 of a cubic 


yard per hole. Therefore 43.97 _ 48.8 = number of 


holes made per hour. But a portion of this hour is 
taken up in mancuvring the rock-breaker to each fresh 
hole ; al ao seconds for each operation, and since 
there are 48.8 holes, there would be 48.8 moves per hour, 
occupying 24.4 minutes, and leaving 35.6 minutes per hour 
during which the blows could be delivered. There are 
8 blows per hole, so that there would be 390.4 blows in 
35.6 minutes, or 10.96 blows per minute—a result which, 
in my experience, would be quite impossible. 

At Blyth the usual working rate is four blows per 
minute and the maximum about 6 50, with an 8-ft. drop 
of either a 12 or 15-ton ram. This latter rate put such a 
severe strain upon the winch machinery that its continu- 
ance for even a few hours would inevitably cause a break- 
down. In addition, the nervous strain upon the winch- 
man would be such that he could not possibly maintain 
the speed. In this connection I may mention that a 
representative of a New York firm of dredging con- 
tractors, who are using three similar rock-breakers, 
visited Blyth recently and informed me that the men 
who work their machines are — by results, and, conse- 
quently, get the most that they possibly can out of the 
machines; in fact, so hard dothey work, that breakdowns 
are a frequent occurrence. Whether it is in the interests 
of either the firm or the men to work the machines at this 
rate is questionable, but the point is that they only 
average five blows per minute. Further, the rate of 10.96 
blows per minute as calculated to be obtained by the 
Manchester rock-breaker does not allow for sundry stop- 
pages which occur in practice, such aschanging moorings, 
repairs, &c. At Blyth the delays from all causes amount 
to about 50 per cent. of the working time, and it is not 

robable that they can be much less on the Manchester 
anal ; but assuming that they amounted to only 25 per 





cent., then. the blows of the ram per minute would be 
12.3—in practice a totally impossible result. i 

I started with the assumption that the working time 
of the rock-breaker was 121 hours per week, but this can 
be increased to the maximum possible, and still show 
results incompatible with practice. f 

Judging from these figures, the comparison of costs of 
rock-breaking, and, therefore, of rock-dredging at the 
two places referred to appears to require considerable 
modification. 

Yours faithfully, 
G. D. MoGLasHan, 
Blyth, January 20, 1908. M. Inst. C.E. 








INSTITUTION OF COPPER AND BRASS 
MANUFACTURERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—There has been for many years a felt want among 
P ive manufacturers for an institution of a similar 

ind to that valuable organisation possessed by the iron 
and steel traders. The effect of such institutions cannot 
be over-estimated, and there is no need to enlarge upon 
the many advantages to be gained from them. The object 
of my letter to you, Sir, is to put forward the question of 
the establishment of an Institution of Copper and Brass 
Manufacturers through the medium of your paper, and 
to find out the views of those interested as to the ad- 
visability of such a step. 

I am, Sir, yours truly, 


Wa ter H. A. ROBERTSON, 
Lynton Works, Bedford, January 20, 1908, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market,—Last Thursday morning 
the pig-iron market was steady, and about 3000 tons of 
Cleveland warrants changed hands at 48s. 44d., 48s. 6d., 
and 48s. 5d. cash, 48s. 54d. eleven days, and 48s. 24d. 
one month. Closing sellers quo’ 48s. 6d. cash, 
48s. 24d. one month, and 48s. 1d. three months. Copper 
was firm at 64/. buyers, and 64/. 10s. sellers three 
months. In the afternoon the market was easier, and 
3500 tons of Cleveland warrants were done at 48s. 44d., 
483. 2d., and 48s. 3d. cash, and at 48s. and 47s, 1ld. 
three months. At the close sellers quoted 48s. 3d. cash, 
483, 1d. one month, and 47s. 11d. three months. Hema- 
tite was quoted 63s. 6d. sellers, cash and one month. 
On Friday morning a weak tone prevailed, and Cleveland 
warrants were dealt in at 483. cash, 47s. 9d. twenty-eight 
days, 47s. 11d. fourteen days, 47s. 94d. one month, and at 
47s. 74d. and 47s. 64d. three months. The turnover was 
about 4500 tons, and the closing prices were 48s. 04d. cash, 
47s. 10d. one month, and 47s. 7d. three months sellers. 
Hematite was quoted 63s. 6d. cash, and 63s. 3d. one 
month sellers, and copper was easier at 63/. buyers, 
and 63/. 17s. 6d. sellers, three months. The after- 
noon market was weaker, and 4000 tons of Cleve- 
land warrants were done at 47s. 7d. fourteen and 
twenty-one days, 47s. 8d. and 47s. 9d. eleven days, and 
47s. 64d. and 47s. 6d. three months. Closing sellers quoted 
47s. 104d. cash, 47s. 84d. one month, and 47s. 64d. three 
months, Hematite was easier at 62s. 6d. cash and one 
month sellers. On Monday morning the market was 
very quiet, only one lot of Cleveland warrants being done 
at 47s. 64d. three months. The close was firm at 48s. 
cash, 47s. 9d. one month, and 47s. 74d. three months 
sellers. Hematite was quoted at 62s. sellers cash and 
one month, and copper buyers offered 63/. 10s. three 
months, but sellers quoted 64/. In_ the afternoon 
the market was again very quiet, and the only transac- 
tion was one lot of Cleveland warrants at 47s. 64d. three 
months. Closing sellers quoted 47s. 11d. cash, 47s. 8d. 
one month, and 47s. 7d. three months, and hematite was 
quoted unchanged. On Tuesday morning the tone was 
steady, but the dealings only amounted to 1500 tons of 
Cleveland warrants at 47s. 9d. cash and 47s. 6d. and 
47s. 7d. one month. At the close buyers quoted 
47s. 94d. cash, 47s. 64d. one month, and 47s. 6d. 
three months, but there were no sellers’ quotations. 
Hematite was unchanged at 62s. sellers cash and 
one month. In the afternoon the market was idle, 
but Cleveland warrants were firm, with sellers quot- 
ing 483. cash, 47s. 104d. one month, and 47s. 9d. 
three months. Hematite was quoted without 
change. When the market opened to-day (Wednesday) 
the tone was easier, and about 3000 tons of Cleveland 
warrants were done at 47s. 8d. cash, 47s. 7d. and 47s. 8d. 
one month, and 47s. 7d. three months. The close was 
firmer, with sellers quoting 47s. 10d. cash and 47s. 9d. one 
and three months. Hematite was unchanged. At the 
afternoon session the tone was again easier, and some 
5000 tons of Cleveland warrants changed hands at 47s. 74d. 
and 47s. 7d. cash, from 47s. 8d. to 47s. 6d. one month, and 
at 47s. 64d. three months. Closing sellers quoted 47s. 74d. 
cash and 47s. 7d. one and three months. Hematite was 
quoted without change at 62s. cash and one month sellers. 
The following are the market quotations for makers 
(No. 1) iron :—Clyde, 64s. 6d. ; Gartsherrie, 65s. ; Calder, 
on 5 Se Ly 6d. ch og Manel _ 
‘oltness, 87s. i at .Glasgow); Glengarnoc 
at Ardrossan), 66s. Ba. : Shotts (at Leith), 663. ; and 
arron (at Grangemouth), 70s. 


Sulphate of Ammonia.— The sulphate of ammonia 
market continues nee and the price to-day is from 
127. 1s. 3d. to 127. 2s. 6d. per ton for prompt business— 
Glasgow or Leith. The amount shipped from Leith 
Harbour last week was 1060 tons. 

Scotch Steel Trade.—Business in the Scotch steel trade 
at present is of a very unsatisfactory character, and only 
moderate quantities are being inquired for on home 
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account. Producers are cots some difficulty in keeping 
their works running, especially on a paying basis, when 
the prices going for export orders are taken into con- 
sideration. 

Shipbuilding.—Messrs. Alley and MacLellan, Limited, 
Polmadie, Glasgow, have received an order from Messrs. 
Wallace s ‘s — —— tosaun tex Geotan 
Glasgow, for five 100-ton steel sailing or foreign 
owners.—Messrs. Ferguson Brothers, shipbuilders, Port 
Glasgow, have secured a contract from the Tees Conser- 
vancy for a powerful bucket dredger for service on the 
River Tees at Middlesbrough. 


Institution of Engineers and Shipbuilders in Scotland .— 
The fourth general meeting of the fifty-first session of 
the Institution of Engineers and Shipbuilders in Scot- 
land, was held in Glasgow last Tuesday evening. A 
discussion took places on the paper by Mr. J. Erskine- 
Murray, D.Sc., on ‘Wireless Communications Over 
Sea.” A papsr by Mr. J. J. O’Neill, on “The Interre.- 
lation of Theory and Practice of Shipbuilding,” was after- 
wards read, and also one by Mr. I. V. binson, on 
‘* Cost of Power Production.” 

Scotch Pig Iron.—Scotch pig-iron makers are finding 
business fairly stiff at present. Inquiries are not over 
plentiful, and the _ price of raw material and fuel 
18 ne against them. The export inquiry is fairly 
good. 

Malleable-Iron Trade.—Little improvement has taken 
place in the-malleable-iron trade in the West of Scotland, 
and full employment is etill not general. Makers are 
peng ny, Se 1 much from the severe competition which 
has to faced. Best bars from Germany and Belgium 
are being sold here under the local quotation for common 
bars, and all round makers are having to accept prices 
which really cannot show much, if any, margin. Local 
inquiries are on a very limited scale. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Stecl-Manufacturer’s Death.—The death occurred on 
Sunday last, at his residence, Holly Dene, Nether Edge, 
Sheffield, of Mr. Richard Gillott, in his sixty-third year, 
a prominent figure in the steel industries of the city. 
The deceased had a life-long connection with the heavy 
trades, and about fifteen years entered partnership 
with his son-in-law, Mr. G. 8S. rple, as iron and steel 
merchants, as Marple and Gillott. An ardent footballer, 
in his early days Mr. Gillott played on several occa- 
sions with credit for the famous Sheffield Wednesday 
Club. The funeral took place at Ecclesall Cemetery on 
Wednesday, and was largely attended. 


Sheffield Chamber of Commerce.—In their annual report 
for the year 1907 the Sheffield Chamber of Commerce 
give an interesting résumé of the year’s trade. On the 
whole, they state, the year’s trade was fairly satisfactory, 
especially during the first eight months; but during the 
last four months there was a pronounced olagen, to 
which, no doubt, the financial crisis in the United 
States and a 7 per cent. Bank rate mg | contri- 
buted. The financial stringency in America had been 
to a considerable extent now alleviated, and having 
regard to the business characteristics and energy of the 
United States population, it was believed that things 
would come round again to their normal conditions, 
although the process of recuperation might be some- 
what slow. Turning to the individual trades, the steel 
trade during the first half of the year was good, as 
there was a large demand for steel for textile machi- 
nery, while the South American countries and Indian 
Government bought a considerable quantity of steel 
forgings and railway material. The market in steel 
forgings was alzo stimulated by the fact that forgings were 
required in connection with the making of turbine ma- 
chinery; but the demand for this class of production 
diminished very much towards the close of the year, 
owing to the sudden falling-off in the shipbuilding trade. 


_ Iron and Steel.—Manufacturers engaged in the heav 
industries of the city have, judging from inquiries which 
have come to hand during the past few days, every reason 
to believe that only an eagying in price is necessary to 
bring out a fair amount of new work which has so far 
been withheld. In all branches a healthier tone has 

en reported, and the outlook is not regarded so pessi- 
mistically as was the case at the close of last year. There 
are, however, several ay influences still in exist- 
ence, chief among them being the free offering of Belgian 
soft-steel billets, but there has been no further cutting of 
prices. With very few exceptions the rates prevailing for 
iron continue the same. There has been a further weaken- 
ing in hematite, however, and the price for East Coast 
now only about 163. For West Coast hematite the quota- 
tion is purely nominal. Local file-makers some days ago 
received from the Government their annual allotments of 
file contracts. We understand the general price shows 
some improvement, the average reduction in the discount 
being allowed is said to be about 10 per cent. The quanti- 
ties received by the chief firms, however, are said to be 
very disappointing, and it is feared an unusually large 
quantity of work has gone to Birmingham. 


South Yorkshire Coal.—Interest still centres largely 
on the question of contracts, and there has been no settle- 
ment yet of the negotiations with the Humber trawling 
companies. Owners remain steadfast in their decision 
already arrived out, but on their part the trawling com- 
panies evince no desire to concede this figure, and remain 
obdurate. In the meantime the latter are making in- 
guiries among Northumberland and Durham owners on 
the subject, but as yet have had no satisfactory solution 


to the difficulty. Coke manufacturers met last week and 
decided that the minimum price for blast-furnace coke 
should be 12s. = ton for unwashed and 12s. 6d. per ton 
for washed. ouse coal freely at firmer rates, and 
although attempts have been made in some quarters to 
put up the price, the movement has not succeeded. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland warrants are 
to-day down to 47s. 64d. cash buyers, which is the lowest 
price named for nearly two years. The weakness of the 
warrant market has an unfavourable influence on values 
of Cleveland iron, quotations of which are steadily 
declining. aa, as is usual in a falling market, are 
very backward, and little business indeed is ng. 
With the outlook very uncertain, traders naturally hesi- 
tate to commit themselves far ahead, and what business is 
doing is chiefly in small ls for early delivery. Second 
hands are now ready sellers of No. 3 g.m.b. Cleveland pig 
at 483. f.o.b., but that is more than purchasers as a rule are 
prepared to give, though for named brands of No. 3, 6d. 
above that figure has been paid. No.1 is 51s.; No. 4 
foundry, 47s. 6d.; and No. 4 forge, 47s. There is little 
or nothing doing in East Coast hematite pig iron. 
ers endeavour to keep the price of Nos. 1, 2, and 3 
at 58s. 6d.—a figure at which they declare there is no 
profit, and there cannot be much made at it with ore 
strong and coke moving upward. At the same time 
there are merchants pre to sell at 583. There 
appears to be no likelihood of Spanish ore declining in 
value. The mineowners in ey are taking a very firm 
stand, and are indifferent about selling. Rubio, of 50 
r cent. quality, is quoted 153. 6d. to 153. 9d. ex-ship 
ees. That is the market rate, but it is doubtful if a 

considerable quantity could be bought on such terms. 


Manufactured Iron and Steel.—In several branches of 
the manufactured iron and steel industries orders are 
scarce, but production generally is still on a heavy scale, 
and it is tifying to learn that some large firms have 
fairly g contracts made, It is understood that the 
plate and rail mills at Messrs. Bolckow, Vaughan, and 
Co.’s huge Eston steel works will be kept busily em- 
ng for some time to come on orders recently secure 

y the firm. Messrs. Dorman, Long and Co. have also 
made some fairly contracts. Prospects for the 
future are thus hardly so discouraging as they have been. 
A little improvement in shipbuilding would have a 
stimulating influence on finished iron and steel. Principal 
quotations stand :—Common iron bars, 7/. 10s. ; best bars, 
7l. 17s. 6d.; best best bars, 8/. 5s.; king-iron, 5/. 15s.; 
iron ship plates, 6/. 103.; iron ship-angles, 7/. 10s. ; 
iron boiler-plates, 7/. 10s.; steel ship-plates, 6/. 10s. ; 
steel ship-angles, 6/. 2s. 6d. ; steel boiler-plates, 7/. 10s.; 
and s joists, 5/. 17s. 6d.—all less the customary 24 per 
cent. discount; whilst cast-iron chairs are 3/. 15s.; cast- 
iron columns (plain), 67. 153.; heavy steel rails, 6/. 2s. 6d.; 
and heavy steel-sleepers, 6/. 15s.—all net cash at works. 


The Shipyard Crisis.—The shipyard strike which has 
occurred on the North-East Coast threatens to have very 
serious consequences. So far, only some 5000 men are 
out; but, unless a speedy settlement is come too, the 
number of — men out of employment will quickly 
grow, and within a few weeks several yards will be 
entirely closed. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The market for steam-coal has been some- 
what quiet; the best large has made 18s. to 18s. 3d. 
per ton, while secondary qualities have ranged between 
16s. 6d. and 17s. 6d. per ton. House- has shown 
scarcely any quotable change ; the best ordinary descrip- 
tions have made 17s. to 18s. per ton; No. 3 Rhondda 
large has been quoted at 20s. to 20s. 6d. per ton. 
Foundry coke has made 19s. to 22s.per ton, and furnace 
ditto 163. 6d. to 18s. 6d. per ton. As regards iron ore, 
Rubio has been quoted at 14s. 3d. to 14s, 6d. per ton 
upon a basis of 5¢ per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


Welsh Railway Trofic.—The traffic receipts of the six 
principal Welsh railways showed the following increases 
in the second half of 1907, as compared with the corre- 
sponding six months of 1906 :—Barry, 3581/.; Brecon and 

erthyr, 2965. ; Neath and Brecon, 5460/.; Port Talbot, 
8709/.; Rhymney, 17,174/.; and Taff Vale, 28,9397. The 
Great Western had a very large increase—viz., 310,500/.; 
but this very extensive system has relations with almost 
every part of England as well as with Wales. 


the last few days. The Big Mill has turned outa 
tonnage of light-finished material, and the Sleeper Mi 
has had a good output of heavy steel sleepers ; the rails 
and sleepers made have been principally on colonial 
account. 


South Wales Institute of Engineers.—This institute had 
a quarterly meeting at Cardiff on Thursday. Mr. T. H. 
Deakin, the president, occupied the chair. Among other 
subjects discussed was the use of breathing apparatus in 
foul air in mines; and Mr. Gascoyne Dalziel, secretary 
of the Monmouthshire and South Wales owners’ 
Association, gave a detailed account of steps recently 
taken by that body with a view to the establishment of 
central rescue-stations in the Welsh coal-field. He added 
that it was pro to place stations for use in the 
Merthyr and Aberdare Valleys, the Rhondda Valleys, 


Dowlais.—The mills have been well employed durin 
M ll 








the Garw and Ogmore Valleys, the Western district, and 


in Monmouthshire ; some thirteen geographical areas 
being marked out for the pu It was estimated 
that about 2000/. would be needed for the building for 
each station, 500/. for equipment, and 50C/. per annum 
for maintenance of each. 


Dumping.—About 10,000 tons of American steel bars 
have been shipped to Swansea and other places by the 
Bristol City Line. They are expected to be discharged 
in the Swansea and Newport districts, 


The Swansea Valley.—The tin-plate trade has been well 
employed. In the steel trade matters have also presented 
a more hopeful appearance. The anthracite, steam, and 
bituminous collieries have been working regularly. 





Tax vate Mra. Jonn Macrartane Gray.—In our 
memoir of the late Mr. John Macfarlane Gray we wrote 
under a slight misapprehension as to his boyhood. A\l- 
though his father, as stated, was a draper and small manu- 
facturer in Kincardine, the son never took part in the 
business, having had, as we said, a rooted objection to it. 
The name Macfarlane was given him in accordance with 
the Scotch custom of calling the first child baptised by a 
minister, on the latter taking up a new church, by the 
cl man’s name. Macfarlane Gray’s teacher at the 
parish school—a Mr. Buchanan—is still alive and well 
although born in 1815. The love for Hebrew, Greek, and 
mathematics was developed in Macfarlane Gray during 
his early acquaintance with the Rev. Dr. Gardner, then 
of the Kincardine Church. 





Tas_e Mountain Ratiway, Care Town.—The project 
of which we made mention, on pegs ore, of our last 
volume, to construct a railway from Cape Town to the 
top of Table Mountain, has now taken quite definite 
shape, and the Cape Town City Council have decided on 
a selection being made from among tenders for the fol- 
lowing alternatives, as we suggested in our previous 
issue—viz.:—(1) The construction of a railway to the 
summit; (2) the construction of an hotel on the summit ; 
(3) the construction of both the railway and hotel. The 

ection of route is to be subject to the approval of the 
City Council. Free grants will be made of municipal 
and Crown lands traversed. The concession will be 


d| granted for twenty-five years, after which the under- 


taking may, upon certain terms, be acquired by the 
Municipality. The railway may be either rack-and- 
pinion, or funicular, or other approved system. As the 
resident population of Cape Town is 77,000, and the tran- 
sient population of holiday-makers from the interior and 
passengers by steamers swells this figure very consider- 
ably, there should be no lack of patronage for such a line, 

ConTracts.—Messre. Bruce Peebles and Co., Limited, 
Edinburgh, have lately received orders from the Ray 
Mills Company, Limited, for the complete equipment of 
their spinning-mill at Stalybridge, and from the Man- 
chester Corporation for eight Peebles La Cour motor 
converters, ranging in size from 250 to 600 kilowatts, each 
machine receiving at 6600 volts, and converting to 415 to 
424 volts for lighting, and 500 to 550 volts for traction 
a eon other orders recently received, the 

irrlees Watson Company, Limited, Gl w, inform us 
of one from the Huddersfield Corporation for condensing 
plant of their elevated counter-current jet type, — 
of dealing with 120,000 lb. of steam per hour, with 288 in. 
vacuum with cooling-tower water.—We understand that 
Messrs. Bradley and Craven, Westgate Common Foundry, 
Wakefield, who have just completed the installation of a 
briquetting plant at works in Scotland, have now received 
orders for a similar large plant for briquetting fine Spanish 
ore, from Messrs. Cammell, Laird, and Co., Limited, 
Workington.—Messrs. Ed. Bennis and Co., Limited, 28, 
Victoria-street, 8.W., have eent us particulars of several 
orders for their patent stokers and self-cleaning com- 

ressed-air furnaces, among which we note one from the 

ensington and Notting Hill Electric idgetin Com- 
panies’ joint works, Wood-lane, Shepherd’s Bush, W., for 
three stokers for a Babcock and Wilcox boiler. 

THe LATE Proresson C. D. West.—We regret to 
have to record the death, on the 10th inst., at Tokio, 
Japan, of Professor Charles Dickinson West, who has 
done more for engineering science in Japan than, perhaps, 
aoe oe European. Professor West was the eldest son 
of Dr. John West, Dean of St. Patrick’s, and was born in 
1847. He graduated B.A. at Trinity Dollees, Dublin, 
in 1869, obtaining also the gold medal with a O.E. degree 
in the Engineering School at Trinity. He served his 
time at Messrs. Laird’s, Birkenhead. In 1882 he was 
appointed to the Professorship of Mechanical Engineer- 
ing in the Tokio Engineering College—** Kobu Dai 
Gakko”—which was su uently affiliated to the Im- 
— University of Japan. At the time of his death he 

ad been for twenty-five years in the service of the 
Japanese Government, and during the whole of that period 
only paid one visit to Euro He was held in very high 
esteem in the country with which he was officially con- 
nected, not only on account of his knowledge of engineer- 
ing science, but also of his personal character, which was 
one which appealed to the people of that nation. He 
never wrote a scientific paper, but his work may be 
traced in many that have been written by others. 
West's formula relating to the destructive powers of 
earthquakes is the basis of all other formule on this 
subject, and these have had wide application in connec- 
tion with the building of piers for bridges and other 
structures. He was one of the early pioneers in the 
education of engineers of Japan, and as such has mate- 
rially assisted that country in attaining to the position 








she now occupies among the nations of the world. 
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TRANSPORT FOR THE MEXICAN 
GOVERNMENT. 


Tur General Guerrero, launched on the 23rd inst. by 
the Vickers Company from their Naval Construction 
Works at Barrow-in- Furness, although officially 
designated a transport, may be regarded as an im- 
portant addition to the apres fleet of the Mexican 
Government. The vessel carries six quick - firing 
guns of 4-in. calibre, and two 2.24-in. quick-firing 

s, all placed at a high level above the water 
ine, and supplied with ammunition from the maga- 
zines by means of electrically-operated hoists com- 
municating direct with the gun positions. The coal- 
bunkers, too, are arranged, as far as possible, for 
protecting the machinery. In some other respects 
the ship corresponds to naval practice applied to un- 
protected cruisers, although the transport of troops 
and their impedimenta was the main aim of the design. 
Thus she takes 550 men on the lower deck; the 
officers are accommodated on the main deck. Forward 
on this level there are stalls for forty-five mules or 
horses. Strong derricks are fitted on the masts, and 
steam-winches on the deck, for the shipping of field- 
guns and other heavy weights. Ventilation of the 
various quarters has had special consideration, and, 
in addition to the usual sources of supply of air, 
electrically-driven fans are fitted to the various com- 
partments. Electric light is, of course, arranged for 
throughout the ship. 

The comfort of officers and men has been studied 
with good results. There are ori mess-quarters for 
the men. The officers have special cabins and saloons. 
A well-equipped hospital forms a prominent feature. 
A refrigerating plant is fitted in the hold, and cold 
stores are built in the ship for provisions, &c. In a 
word, the vessel, on limited dimensions and draught, 
affords all the conveniences of the considerably larger 
ships of the class built by the Vickers Company. 

The principal dimensions of the vessel are as 
follow:— Length between perpendiculars, 245 ft. ; 
breadth, thee vf 35 ft.; depth, moulded, 17 ft. 6 in.; 
displacement, about 1850 tons. The vessel has been 
constructed under the supervision of a Special Com- 
mission appointed by the Mexican Government. The 
accommodation for the crew is entirely separate from 
the quarters for the troops. The officers of the ship 
have separate cabins and saloon on the promenade- 
deck, and the crew and firemen are berthed at the fore 
end of the vessel. The vessel can be steered by hand 
and steam steering-gear. There are seven small boats, 
two of which are steam-launches. 

The vessel is propelled by one set of rearnggioner 
vertical, triple-expansion three-crank engines, capable 
of developing 1200 indicated horse-power. The dia- 
meters a the cylinders are :—High-pressure, 20 in. ; 
intermediate-pressure, 31 in. ; low-pressure, 50 in. ; 
and the stroke is 36 in. in each case. The condenser 
is of cast iron, is placed at the back of the engines, 
and is supplied with circulating water by an inde- 
pendent rae oa Steam is supplied by 
two boilers of the single-ended cylindrical type, 
12 ft. 6 in. in diameter by 10 ft. 9 in. long, constructed 
for a working pressure of 175 lb. per square inch, and 
arranged to work under Howden’s system of heated 
forced draught. An auxiliary boiler of the cylindrical 
type is also fitted for supplying steam to the various 
auxiliaries as required. In addition to the usual feed 
and bilge pumping engines, the vessel is fitted with 
evaporating and distilling plant, fresh-water pumps, 
feed-water heater and filter. The machinery has been 
built to the a of Lloyd’s Registry of 
Shi ip gy embodies the latest practice for vessels 
of this class. 

The ship is pga aes a, with two masts, has 
one funnel, has a cruiser-shaped stem and stern, and, 
when completed, will have the appearance of a small 
cruiser. 





THE NEW TURBINE-STEAMERS FOR THE 
MEDITERRANEAN. 

SATURDAY last saw the departure from the Clyde, 
after a most successful series of trials, of the new 
turbine steamer Cairo, built, along with the sister- 
ship Heliopolis, by the Fairfield Shipbuilding and 
Engineering Company, Limited, for the Egyptian 
Mail Steamship Company’s express service between 
Marseilles and Alexandria. The trials of both vessels, 
which were carried out at load draught during the 
stormy days of November and January, resulted in 


the attainment and continuance of a speed of over/| B 


204 knots, which is exceptionally high for vessels of 
their dimensions and passenger capacity. During the 
trip from the Clyde to Plymouth, the Heliopolis, in 
the Irish Sea, kept up the remarkable speed of 21.9 
knots fora period of three hours, and had to be slowed 
down to avoid arriving too early at Plymouth, where 
arrangements had been made for her reception. From 
Plymouth to Marseilles she again showed her qualities 
as a racer, covering the distance in the record time of 
954 hours, while on her first voyage the distance from 
Marseilles to Alexandria was covered in 72} hours, 


Street Works, Birmingham, and of 
Jno. Stevenson, Limited, Middlesbrough, have lately | #g° 





and on the return trip she gave clear indications that, 
barring unfavourable weather conditions, she can still 
further reduce the time between these points. 

Passengers on the Heliopolis report the behaviour 
of the vessel to be all that could be desired. -The 
absence of vibration in any part of the vessel is 
notable, and bears testimony to the care and skill 
shown by the builders in the balancing and arranging 
of her machinery and propellers and in the stiffening 
and pillaring of her structure. The ease of her pitch- 
ing-motion when the wind and sea were ahead, and of 
her rolling with a beam sea, made it difficult to believe 
that one was really at sea at all, when in a cosy deck 
state-room. Even when facing a gale of such violence 
that it was considered advisable to slow down to 
10 knots to prevent danger of carrying away any of 
the forward-deck gear, the passengers were able to 
dine in comfort without having recourse to “ fiddles,” 
and with no risk of wine-spilling. 

The Heliopolis and the Sies ER a period of roll of 
about 20 seconds, which is remarkably and unusually 
long for vessels of their dimensions ; and this fact, 
together with the general excellence of their arrange- 
ments, make the voyage seem all too short for the 


full enjoyment of the many pleasures afforded. The | 4g 


dimensions of these two vessels, upon the possession 

of which the Egyptian Mail Steamship Company, 

Limited, are to be congratulated, are as follow :—- 
Length over all 545 ft. 
Breadth = Latta tae 60 ft. 3 in. 
Depth from keel to shelter-deck ft. 
Tonnage he ae wa ... 12,000 tons gross 
Horse-power ... ere : 18,000 
Mean speed on 12 huurs’ trial 20.6 knots 

The hull is subdivided into ten compartments by 
transverse bulkheads, with cellular double-bottom 
right fore and aft. There are seven decks—boat, 
promenade, bridge, shelter, upper and main decks. 

Extensive state-room accommodation is provided 
for a large passenger list, and this and the public- 
rooms are, alike in dimensions and decoration, close 
imitations of the best practice in Atlantic steamship 
building. The first-class passenger public-rooms in- 
clude a café on the boat-deck, a music-room on the 
“at nay we Tygon. a library and smoking-room on the 

ridge-deck, and dining-saloon on the shelter-deck. 

The second-class public-rooms include a smoking-room, 
social hall, and dining-saloon on the shelter-deck. A 
prominent feature is the extensive promenade space 
provided on the three decks above the moulded dimen- 
sions of the ship. Ventilation, too, had special con- 
sideration. These features, however, and several 
others which are worthy of special description, we 
shall deal with in an early issue, when a complete 
series of illustrations will be published. 

This also applies to the machinery, which is of the 
Parsons type, driving three screws. The centre pro- 
peller is operated by the high-pressure turbine, and 
the two wing propellers by the low-pressure turbines, 
the astern turbines being fitted also to the wing 
shafts. Full power is developed when the engines are 
making 340 revolutions. 

A series of pro ive speed trials was made by 
each ship. For 200 revolutions the speed was 12.198 
knots ; for 261 revolutions, 15.419 knots ; for 314 revo- 
lutions, 18.16 knots ; for 346 revolutions, 19.73 knots ; 
and for 372 revolutions, 20.75 knots. Following upon 
this trial the vessels, at full draught, had to be run for 
twelve hours at full s The Heliopolis, with a 
draught of 21 ft. 54 in., made 20.53 knots for 366.3 
revolutions, while the Cairo, with a draught of 22 ft., 
made 20.6 knots for 372.5 revolutions. But when we 
publish our detailed article on the ships we shall be 
able to deal with these trials in greater detail. 





CoMPETITION FOR AEROPLANE Mopgts.—At the Munich 
Exhibition to be held this year there is to be a prize- 
competition for models of aeroplanes. This has been 
arranged by the sports committee of the exhibition, with 
the co-operation of the Munich Aerial Navigation Club. 
The area of the planes of the competing models must not 
be less than 1 square metre or more than 2 square metres, 
and the total weight at least 0.5 kilogramme per square 
metre. No restrictions are placed on the weight of models 
provided with motors. Trials will be held, for which 
also several regulations have been laid down. Names 
must be entered by March 1, 1908. Further particulars 
may be obtained by application to the office of the Sports 
Committee, Neuhauserstrasse 10, Munich, Bavaria. 


PERSONAL.—We understand that Mr. George Ennis has 
been appointed a director of the firm of Messrs. Measures 
rothers, Limited, 53s, Southwark-street, S.E.—Mr. 
F. M. Saxelby, M. Sc. (Vict.), B.A. (Lond.), for the past 
four years Head of Mathematics at the Technical Col- 
lege, Belfast, has been appointed to a similar position at 
the Battersea Polytechnic. Previous to his appointment 
at Belfast, Mr. Saxelby was Head of the thematics 
Department at the Royal Technical Institute, Salford.— 
We are informed that Messrs. Sperling and Williams, 24, 
Fenchurch-street, E.C., have been appointed sole export 
agents for Grice’s Gas-Engine Company, Limited, Mill- 
oustie.— Messrs. 


pu their annual report of the iron and steel 





INDUSTRIAL NOTES. 


THE report of the Labour Department of the Board 
of Trade on the general state of employment is 
based on the following returns, as given in the memo- 
randum ;— 

In addition to the 2679 employment returns from 
trade unions used for the chart, 3716 were received 
from employers relating to 1,084,775 workpeople em- 
ployed in coal and iron mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and shoe and other clothing trades, and the 
paper and glass trades. Besides these 6395 statistical 
returns, a large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sources. 

From these it appears that employment was on the 
whole not so good as in the previous month. This was 
chiefly due toa decline in the engineering and ship- 
building industries, and in the building and furnishing 
trades. Employment improved in the iron and steel, 
and boot and shoe trades, and it continued very brisk 
in coal-mining. The holidays affected employment 
generally to some extent. As compared with a year 
0, there was a decline in the metal, engineering, 
shipbuilding, building, and furnishing trades, and an 
improvement in the woollen and worsted trades, and 
in the boot and shoe trade. There was a net rise in 
wages during the month of 26,000/. per week. 

The 272 trade unions making returns had a net 
membership of 644,298, of whom 39,343, or 6,1 per 
cent., were reported as unemployed, as compared with 
5 per cent. at the end of the month previous, and 4.9 
per cent. a year ago. 


Employment in the coal-mining industry continued 
very good, and showed a slight improvement as com- 
pared with both a month ago and a year ago. The 
average number of days worked per week at the pits 
was 5.63, as compared with 5.60 days per oak a 
month ago and a year ago. 

Employment continued good in iron-mining, but was 
not quite so good asa year ago. The average number 
of days worked at the mines was 5.82, as compared 
with 5.78 in the previous month and 5.92 a year ago. 

In the pig-iron industry employment was fair on the 
whole. It showed a decline as compared with both a 
month ago and a year ago. . Returns relating to the 
works of 108 ironmasters employing nearly 23,000 
workpeople showed 315 furnaces in blast, as compared 
with 329 a month ago and 340 a year ago. 

Employment at iron and steel works showed some 
improvement as compared with a month ago, but was 
not so good as a year ago. The volume of employ- 
ment—+.e., number employed multiplied by the number 
of shifts worked —at the 200 iron and steel works from 
which returns were received, was 2.4 per cent. greater 
than in the month previous, but 4 per cent. less thana 
year ago. 

In the tinplate and steel-sheet manufacture em- 
ployment continued good. It showed some decline as 
compared with a month ago, especially at sheet mills, 
and was, on the whole, about the same as a year ago. 
At the works covered by the returns 440 tinplate and 
sheet mills were working, as compared with 447 a 
month ago and 44] a year ago. 


Employment in the engineering trades continued to 
decline, and was only moderate on the whole. It was 
worse than a yearago. The percentage of trade-union 
members unemployed was 6.4, as compared with 4.7 
per cent. a month ago and 4.1 per cent. a year ago. 

In the shipbuilding trades employment was slack, 
and worse than a month ago and a year ago. The 
percentage of trade-union members unemployed was 
14.2, as compared with 12.8 per cent. in the month 
previous and 11.3 per cent. a year ago. 


Employment in the spinning branch of the cotton 
trade continued good, and was about the same as a 
year ago; in the weaving branch it was fair, and not 
so good asa year ago. Returns from firms employing 
125,727 workpeople showed an increase of 1.3 per 
cent. in the amount of wages paid as compared with 
a month ago, and of 1.1 per cent. compared with a 


year ago. 
In the woollen trade employment was good, and 
about the same as a month ago ; it was better than a 


year ago. Returns from firms employing 27,388 work- 
people showed a decrease of 0.3 per cent. in the 
amount of wages paid compared with a month ago, 
and an increase of 2.3 per cent. compared with a year 
- Employment in the worsted trade was good, and 
about the same as a month ago; it was better than a 
yearago. Returns from firms employing 49,193 work- 
people showed an increase of 1.1 per cent. in the 
amount of wages paid compared with a month ago, and 
of 5.7 per cent. compared with a year ago. 
Employment in the flax (linen) trade on the whole 
was quiet, and worse than a month ago and a year 
. Returns from firms employing 47,459 work- 
people showed a decrease of 4.4 per cent, in the amount 
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of wages paid com with a month ago, and of 4.3 
per cent. com with a year ago. 

In the jute trade employment continued good on the 
whole, and was better than a year Returns from 
firms employing 18,736 workpeople showed an increase 
of 0.1 per cent. in the amount of wages paid compared 
with a month ago, and of 8.2 per cent. compared with 
a year ago. 

Employment in the silk trade continued fairly good 
on the whole, and was better than a year ago. Returns 
from firms employing 8401 workpeople showed an 
increase of 0.9 per cent. in the amount of wages paid 
as compared with a month ago, and of 3.8 per cent. as 


compared with a year ago. 


Employment in the boot and shoe trades continued 
fair on the whole, and was better than a month age 
and ayear ago. Returns from firms employing 62,4 
workpeople showed an increase of 3.5 per cent. in the 
amount of wages paid compared with a month ago, and 
of 1.9 per cent. com with a year ago. 

In the other leather trades employment was quiet 
generally. It was worse than a month ago, and about 
the same as a Trade unions with a member- 


ear ago. 
ship of 3653 had bid sad cent. of their members un- 
employed, as compared with 5.8 per cent. a month ago, 
ie 7.1 per cent. a year ago. 


Employment in the paper-making trades continued 
good, and was better than a year ago. 

In the pottery trade employment showed a decline 
as compared with a month ago and a year ago. In the 
brick and tile trades it was bad, and worse than a 
month ago and a year ago. 

Employment in the glass trades continued fairly 
good on the whole, and in the glass bottle-making in- 
dustry it was better than a month ago and 4 year ago. 
Returns from firms employing 8774 workpeople showed 
an increase of 3.8 per cent. in the amount of wages 
paid as compared with a month ago, and of 9.9 per 
cent. as compared with a year ago. 


Wet weather caused some interruption to employ- 
ment of agricultural labour, but work was generally 
plentiful. The supply of day-labourers was, as a rule, 
sufficient for requirements. 

Employment of dock and riverside labour was fair 
generally in London—about the same as a month ago, 
and better than a year ago. It continued fairly good 
at the other ports. The average daily Sooner of 
labourers employed at the docks and principal wharves 
in London during the four weeks was 13,939—an in- 
crease of 0.2 per cent. compared with a month ago, 
and of 4.3 per cent. com with a year ago. 

Seventeen new labour disputes began in the month, 
as compared with 23 in the previous month, and 20 in 
December, 1906. The total number of workpeople 
affected by disputes which began, or were in progress, 
during the month was 10,834, or 2376 less than in the 
month previous, and 1196 less than in December, 1906. 
The aggregate duration of all the disputes of the 
month, new and old, amounted to 160,800 workin 
days, or 66,600 less than in the month previous, an 
40,500 less than in December, 1906. Definite results 
were reported in the case of 15 disputes, new and old, 
directly aff-cting 6459 persons. Of these 15 disputes, 
four were decided in favour of the workpeople, two in 
favour of the employers, and nine were compromised. 

The changes in rates of wages reported affected 
492,900 workpeople, of whom 486,000 received ad- 
vances and 6900 sustained decreases. The number 
whose wages were increased included 464,000 coal- 
miners in England and Scotland, and 5000 cotton 
Operatives in Oldham and district; amongst those 
whose wages were decreased were 1250 blast-fur- 
nacemen and 5000 iron and steel workers in South 
Walesand Monmouthshire. The total computed effect 
of all the changes reported was a net advance of about 
26,0007. per week. 


The report of the Boiler-Makers and Iron-Ship- 
builders is a most discouraging one from the trade- 
union point of view. The total number of members 
on the funds last month was 10,774, and in the 
previous month 9882. The proportion on the funds 
was no less than 20 per cent. of the total membership 
—one in five of the members being in receipt of relief ; 
four paying members to one on the funds, Of the 
tota!, 6591 were on unemployed benefit, as against 5831 
in the month previous ; 2455 on the sick list—previous 
month, 2345; on superannuation allowance, 1728— 
previous month, 1706; so that there was an increase 
under each head. The total expenses of the month 
were 12,3967. 19s, 8d., or a weekly expenditure of 
nearly 31002. In consequence of the heavy drain 
on the funds, the members have voted, by a majority 
of 3172, in favour of a 10s. levy per member to meet 
the extending liabilities. This levy is intended to put 
the society’s affairs upon a sound financial basis. e 
effect of arrears at the end of the year was such that 
the membership decreased by 102, but 250 new members 
were admitted. In due time those excluded for 


The report notifies that the New Year started in peace, 
as all the outstanding disputes had been settled, 
though by reductions in partial in some cases, 
general in others. Although the dark cloud of bad 
trade hangs over this branch of industry, hopes are 
expressed that it will disappear as the year advances. 
The report gives an account of the recent negotiations 
on the ~— question, which resulted in the acceptance 
of the ified reductions demanded by the employers. 
In this connection it condemns the publication, in a 
northern newspaper, of a private and confidential 
circular sent out by the society. Both the dispute 
on the Clyde and that on the North-East Coast are 
dealt with. The votes respecting the Clyde dispute 
were : for a strike, 2168 ; against, 6083 ; majority for 
the settlement, 3915. The council express gratification 
at the result, asa strike in the present condition of trade 
would be very disastrous. The votes as tothe North- 
East Coast were not ready at the date of the report. 


The special conference of the Labour Party which 
met at Hull on Friday and Saturday in last week, 
January 17 and 18, was followed on Monday, Tuesday, 
and Wednesday in this week by the eighth annual con- 
ference of that Party. In very many respects these 
gatherings are the most important yet held, for in a 
sense they will celebrate the wide extension of the 
Labour Party by the inclusion within its ranks of 
some dozen new members of Parliament hitherto known 
as the Labour Liberal group, men who had refused to 
accept and sign the Constitution of the Labour Party. 
The admission of these new members will at the same 
time extend the financial responsibilities of the 
Labour Party, as the men thus admitted will be en- 
titled to the 3602. per annum, and collateral expenses 
connected with the organisation of the constituencies 
and the expenses of registration and election of candi- 
dates. On the other hand, the funds of the Labour 
Party will be strengthened by the addition of the con- 
tributions of the bodies hitherto responsible for the 
salaries and expenses. The two most prominent mea- 
sures discussed for the approaching session of Parlia- 
ment are the amendment of the Unemployment Act 
and Old-Age Pensions; but a dozen other questions of 
importance were scheduled in the agenda for discus- 
sion. Full particulars of all of these, with an ex- 
planatory memorandum, were issued to each delegate. 
The report and balance-sheet presented to the annual 
meeting was a very full and complete record of the 
past year’s working and the Party’s pregramme. 





The report of the Associated Blacksmiths’ Society is 
far from encouraging, in so far as employment is con- 
cerned. Only in four branches was trade returned as 
good, all the other returns being marked as fair, 
moderate, dull, or bad. But some of this is attributed 
to the season of the year and the holidays. The report 
looks hopefully to the future, with longer days, the 
recent labour troubles — adjusted. With regard 
to shipbuilding, it is stated that the Clyde stands first 
with work in hand, Newcastle second, and Belfast 
third. With the New Year, trade was in a depressed 
condition, and the outlook was not of a rosy hue; 
nevertheless, we are assured that if the wages question 
were settled orders would be placed. So says the 
report; and the wages question has been settled. 
Brief reports are given as regards the negotiations 
with employers on the question of reductions in wages 
on the Clyde and North-East Coast. 


The negotiations between the Federated Ship- 
building Trades and the employers on the North-East 
Coast ended last week in an amicable agreement, at a 
conference held at Newcastle-on-Tyne. The employers 
modified their demands, to avert a disastrous struggle, 
by consenting to continue wages as before for one 
week ; aud secondly, the reduction after the expira- 
tion of the week is to be 1s. on time wages instead of 
ls. 6d., and a further reduction of 6d. per week in 
March. The agreement made on behalf of the men by 
their representatives had to be ratified by the con- 
stituents represented, and it was resolved by the 
delegates to recommend the men to accept the modified 
terms in the interests of peace, and for the advan 
of the lower-paid classes of the workpeople employ 
The recommendations to the men, however, have not 
been unanimously accepted, for about 90 p-r cent. of 
the shipyard workers on the North-East Coast, who 
were employed on weekly wages, have declined to 
t the employers’ proposal, and went out on strike 
on Wednesday, the 2lstinst. The piece-workers have, 
however, accepted a 5 per cent. reduction. Should 
the strike continue for any length of time, it is feared 
that a general lock-out may take place in all the 
yards. The strike is said to affect about 4000 men. 





Nothing definite had been settled in connection with 
the dispute in the spinning branch of the cotton trade 
in Lancashire at date of writing, though. unofficial 
negotiations had been carried on upto the date of the 
employers’ meeting on Friday in week. At the 





&rrears will be paying members in benefit ; but 
ort period in consequence. 


again 
they lose all benefits for a 





time of that meeting it ap that no official de- 
cision had been received by the employers as regards 


the alleged offer of the operatives’ officials in respect 
of proposals to re-open negotiations on the basis of 
resuming work at the mills where strikes had taken 
place, and had been continued. The employers had de- 
clared their readiness to reopen —— as 800D as 
the operatives resumed work. The chairman of the Em- 
ployers’ Federation had stated that they were p 

to remit the question to arbitration, and suggested Lord 
James of Hereford as arbitrator, than whom no one 
could be better or fairer. In answer to all this the 
operatives’ officials doggedly adhered to their policy of 
continuing the strikeat the mills inquestion. It was said 
that they had made some verbal reply in an unofficial 
manner. But why verbal, and why through a third 
party? Surely in these negotiations trade-union 
officials ought to be the last to prefer a third party, 
when all their claims rest on the basis of recognition 
of the union officials, When the ee met on 
Friday, the 17th inst., the secretary of the operatives 
was away at the Hull Conference of the Labour Party, 
and the president of the union was ill, so that the 
two chief persons on the operatives’ side were out of 
touch. -There has been a sad blunder in policy some- 
where, and the employers have not been to blame. 
The matters in dispute might have been settled long 
ago; but on a mere question of abstract right the 
operatives’ representatives have been obdurate. Lock- 
out notices have been issued. 





During last week a final settlement was arrived at 
in connection with the hat dispute in Lancashire. No 
exact details of the terms of settlement are published, 
but beth sides express satisfaction with the arrange- 
ment. his shows that a prolongation of the dispute 
could have been avoided if the parties had met amic- 
ably at an earlier date. The settlement arrived at by 
the Denton omgnerem and operatives, rather suddenly 
and unexpectedly, did not commend itself to some of 
the employers at Stockport and other centres of the 
hat trade, and hence the strike and lock-out at the 
unsatisfied firms continued. Now that the dispute is, 
happily, over, it is hoped that the foundation is laid 
for a conciliatory attitude in the future. 


The motor-omnibus strike also ended last week. 
The collapse was due to the fact that the strike-pay, 
which the men declared was promised, did not amount 
to nearly so much as they were led to believe. The 
best thing in connection with the strike is that the 
men were taken back unconditionally, but on the 
journey system. It may be that some efficient system 
will be adopted to safeguard the men and add to the 
safety of the public. 








It is reported that the carpenters and joiners em- 
ployed in the Clyde shipyards have voted, by an over- 
whelming majority, against the acceptance of the pro- 
posed reduction in wages of 5 per cent., and in favour 
of ceasing work if the reduction is enforced, This is 
in opposition to the agreement of the shipbuilders’ other 
unions. It seems almost madness to assume this atti- 
tude when the Amalgamated Society of Carpenters and 
Joiners has been passing through a crisis which has 
necessitated heavy levies, and has lost the union a 
large number of members. 

No improvement is manifest in the iron and steel 
industries. Prices have been reduced, but there has 
been no rush of orders. Hence the output has also been 
reduced, as makers will not run the risk of heavy stocks, 
and users do not care to buy forward too largely. 


Nineteen of the London borough councils have 
agreed to a conference promoted by the St. Pancras 
Borough Council for the purpose of promoting such 
ieee sar in the Shop Hours Act as to render it 
workable in the Metropolis. This is desirable, if the 
Act is to be of any use. But the purpose of the Act 
may not be the thing wanted. © less industry is 
shackled the better. But sometimes the conditions 
may be such that legislation is really needed ; if, so the 
Legislature is sure to step in, sooner or later. 





IgRIGATION OF Konra, AstA Mrnor.—An agreement 
having been concluded between the Porte, or the Sultan, 
and t a a arene Com mPany concerning ut, 

on e steppes a onia, some ape o 
spell have now become known. chief con- 
tractors are Messrs. Philipp Holzmann, of Frankfort- 
on-the-Main, and the su ee ewe be Mr. 
Waldorp, who built port of jar Pasha. The 
scheme udes works in connection with the i 
shehir Lake, about 60 miles west of Konia. e 
swamps surrounding this lake are to be drained, and the 
water thus gained is to be utilised for i ion. ree 
artificial basins are also to be ‘sae pe 
abvut 150,000 acres of waste land t 
wheat should cover the expense of the undertaking, and 
would directly benefit some of the hbouring districts 
of Syria and Armenia, which have suffered from famine. 
The Bagdad Railway wi profit. The scheme is to 
cost 20 million francs, and the Anatolia Railway Com- 


pany will, according to the Zeitschrift des Vereins 





Deutscher Eisenbahn-Verwaltungen, advance this sum to 
phe Sultan at the rate of 5 per cent, 
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THIRD REPORT* TO THE GAS-ENGINE 
RESEARCH COMMITTEE.t+ 


By Professor Freperic W. BorsrTatt, of the University 
Birmingham. 

In the reporter’s reply to the discussion of the Second 
Report will be found the following statement + :— 

“That in a a 4 there should be no boxes or 
unn stay ; there must be some holes for the 
valves, but there should be no pockets in the side nor 
anything of that sort. The valves should all work in the 


reventing pre-ignitions. The use of a scavenger inp an initial pressure of 600 lb. per square inch, the diameter 
an therefore thought desirable, and for that reason the | of the cylinder was reduced to 16 in., and, at the same 
building of the engine was entrusted to the Premier Gas- | time, in place of using the standard admission valve on 
Engine Company, who had already made a positive scaven- | the top, and exhaust on the bottom, an entirely new 
ger engine, although not one of the type which was re- | breech end was constructed, with the admission and 
quired. As it was out of the question on the scoreof expense | exhaust-valves horizontal, care being taken that the 
to construct an absolutely novel type of engine, it was | interior of the cylinder should have a perfectly flat end, 
decided to adapt one of the Premier Company’s existing | like the cylinder of a steam-engine, The longitudinal 
a to the form that was required. section and side elevation are illustrated in Figs. 1 and 2, 
@ engine chosen was that designated by the letter | below, and a photograph was published by us on page 39, 
“O,” capable of giving 150 horse-power at a speed of 170 | vol. Ixxx. 
revolutions per minute, the size of the cylinder being’ The engine was so constructed that it could be worked 


= 








| 





Fig.1. 16 IN.X 24 1N. EXPERIMENTAL GAS- ENGINE 
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Fcq. 2. I6 IN. X241N. EXPERIMENTAL GAS-ENGINE 
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back. In that way one would have a cylinder which had General Data. on any one of the three known systems of governing— 
the minimum of surface for the maximum of volume.” Particulars of Engine. namely : (a) keeping the quality of mixture constant, and 
When the New University at Edgbaston, Birmingham, Diameter of piston .. .. ..  .. 16 in. (406.4 mm.) | V@rying the amount; (b) keeping the quantity of mixture 
was being projected, advantag» was taken of the fact that Diameter of differential piston ..  .. 19,, (482.6 ,, ) | Constant, and varying the amount of gas ; (c) hit-and-miss, 
& power-station had to be insta,led to supply the necessary troke .. ae os a oe -. 24,, (6096 ,, ) |or cutting out of charges. The engine was com aca 
current for power and lighting, which station had for} ———~——— | arranged to work on system (a). but during the whole of 
educational purposes to be equipped with both steam and| Test Clearance Clearance Ratio of the experiments it was arranged to work on system ()). 
ow. Tt was decided that, in order to carry outas|. No. Volume. * Surface. Compression. | As the tests are all at full power, the difference between 
ully as possible the principles involved in the above a : ~— | the two is extremely small. ‘ 
statement, it was desirable to obtain an engine which| , | °U".,im. | litres aq. in. eq. can, se The working of the engine is as fullows:—Starting 
would not only satisfy the above conditions, but would B 796 11:90 632 4076 7.65 with the suction stroke, the combined air-and-gas valve 
also allow a much higher compression than was possible ra 776 12.72 643 4147 7.22 is opened to a termined point by a pivoted lever 
in the former experiments, without, at the same time, D 833 13.65 657 4238 6.79 under the control of the governor, and a positively-driven 
requiring the use of water, or any fluid, for the purpose of F 927 15.19 682 4399 6.26 pecker-block, actuated by the half-speed shaft, the gover- 
— asin ee, - —- J 1084 45.77 701 4521 5.45 nor thus controlling the opening of the air-and-gas valve. 
* For the First and Second Reporte, see Proceedings| 1996 | 93.53, 807 | | (6805 4.36 The mixture, after passing through this valve, enter: 
1898, page 209, ; and 1901, page 1031. See ENGINEERING, — through the breech end into an annular casing, which 
vol. Ixv., page 350, and vol. Ixxii., page 592. * For method of reducing clearance, see page 130. contains the inlet-valve, and then into the cylinder itself. 
+ Paper read before the Institution of Mechanical Engi- | 20 in. in diameter by 24 in. stroke. In order to enable| After shutting the inlet-valve, the usual sequence of 
neers, January 17, 1 the engine to run at a compression pressure of 200 1b. per | compression, explosion, expansion, and exhaust follows, 
} Proceedings 1901, Part V., page 1134, square inch, with charges which were estimated to give| but about half-way along the exhaust stroke a second 
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valve, called the scavenger-valve, lying.alongside the | tanks, and discharged without a mixture with water from | work of the Univeraity, it was direct-coupled to a 55- 
mixing-valve, is opened — the lay-shaft, and allows | any othersurface. The temperatures of discharge were in | kilowatt direct-current dynamo, built by the Westing- 
a current of cold air from the differential piston to | each case measured by thermometers placed in the outlet | house Company, to supply current at from 110 to 125 volts. 











enter into the motor cylinder. This serves the double | pipes. The number of separate services are as follow :— The engine works entirely with producer-gas made 
purpose of clearing out the exhaust products, and at the| 1. The barrel. This includes the water round the liner | from bituminous fea, supplied from a 500-horse-power 
same time cooling the inner surfacs. During the idle! only. Ewe < the Mond pattern, made _— Power-Gas 

orporation. After the gas has passed through the saw- 


dust ren | and entered =. power-house, it 

into a stan wet gas-meter, having a capacity of 8000 

ELEVATION END ELEVATION cubic feet of gas per hour, made by Messrs. Braddocks, of 
a 5 Oldham. On issuing from the meter the gas passes through 
. later lo ing Tanks a Stott governor to the engine. ithout the governor 

Wa Goling 8 h i Without th 

Pipe it was found that the suction of the engine 

violent oscillations of the water in the meter, which, 

besides affecting the accuracy of the porns threw it out 

of order. Before commencing the tests the meter was 

calibrated against a standard meter by Meesrs. Braddocks, 

and the water-level was kept constant throughout the 

whole of the experiments by running water continually 

through the meter. 
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Fig.3. ARRANGEMENT OF EXPERIMENTAL PLANT 


























Fig.5. SAMPLING VALVE "PREMIER" GAS ENGINE 
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Fig.6. ARRANGEMENT OF CALORIMETER (JUNKERS’) 
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stroke of the engine this scavenging charge is simply com-| 2. The breech, which includes the water supplied only | Jgnition.—The engine was at first fitted with the 


pressed and expanded in the passages leading up to the | to the flat end of the cylinder end. ordinary make-and-break ignition, working from a 110- : 
mixing and sesvenged-sobten. In order to ma ee asfar| 3. The piston. = volt circuit. This worked quite satisfactorily until the f 
as possible, any possibility of pre-ignitions occurring| 4. The inlet-valve, inlet casing, and exhaust-valve. compression pressure was raised to 140 lb. per square : 
through hot surfaces, every part of the engine exposed to| The general arrangement of the water service and the | inch, when premature ignitions resulted from the heating : 
the flame is water-jacketed, and in order to estimate the | supply-tanks is shown in Fig. 3, above. of the ignition points. This was more particularly the 1 
amount of heat rejected through each of these surfaces,| As the engine was intended not only for experimental | case when rich were used, as it would have been 


the water services are igken from separate measuring- | purposes, but algo to take jts due share of the general | very difficult to use the magneto in the cramped position 
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in which the ignition-plug lay. High-tension ignition 
seemed to offer the most hd: pe mecae e - of 
success, and of such the best seemed to be the Lod 

ignition, which is so well known that a brief de- 
scription will be sufficient. It consists of the usual 
induction-coil and trembler, the primary circuit of which 
is made and broken by a contact on the lay-shaft. 
This allows the timing of the spark to be very readily 
adjusted while the engine is running—a matter of very 


considerable im ce in an experimental engine. 
The secondary circuit is led to one of the coatings of a 
Leyden jar. the other coating of which is connected to 
the insulated central stalk of the ignition-plug, one side 


of the high-tension circuit being, as usual, connected to 
earth. When the primary circuit is completed and the 
trembler in motion, a current s through the secon- 
dary circuit, charging the Leyden jar and inducing an- 
other current on the opposite coating. When the poten- 
tial is sufficiently high, the coil discharges across a pair 
of outside points, and the Leyden jar itself discharges 
across the ot in the engine cylinder. According 
to Sir Oliver ge, the inventor, this ‘‘B” spark, being 
very rapidly oscil , is unaffected by water, dirt, or 
oil in the engine cylinder, and the reporter’s experience 
of this system, extending over some twoand a half years, 
is that it gives no trouble, provided the batteries which 
nS primary current are always kept c 


derable trouble was experienced with the ition- 


plugs, particularly owing to the lack of mechanical 
strength in the earlier forms, as the king-head was 
apt to shear away from the centre stalk. This was pre- 


vented by using a steel tube, screwed and brazed on to 
the head, which gave so little trouble that one plug was 
in use continuously for more than twelve months without 
cleaning or alternations, 

When, however, the compression was above 160 lb. per 
square inch, it was found that the central stalk of the 
ignition-plug, which of necessity had to be insulated, 
became very hot, and the charge was apt to be fired from 
the hot metal. For the higher compression, therefore, 
the centre stalk was made hollow, and a stream of oil 
disch direct on to the firing-head in order to cool 
it, whic! oy cured any premature ignition from this 
source. That this precaution was absolutely necessary 
was noticed during the running of the “A” tests, when 
once—the supply of oil having failed for a few minutes— 
distinct signs of premature ignition could be observed on 
the diagrams. _ 

Object of the Tests. —The tests were undertaken to deter- 
mine in first place the thermal efficiencies based on 
the indicated horse-power, at various compressions, 
having regard to the richness of mixture ; and, in the 
second place, to formulate, if ible, the law connecting 
efficiency and compression. Thus at each compression it 
was proposed to run a series of trials with different mix- 
tures, which was done by using a number of different 
mixing-valves in which the ratio of the air and gas ports 
varied. Had the composition of the gas throughout the 
tests been uniform, this would have been a simple matter ; 
but as the producer-plant was in general worked at a 
fairly light load, it was impossible to ensure beforehand 
that the ey: of the gas should be exactly what 
was requi for the particular valve employed. The 
calorific value of the gas aimed at throughout the tests was 
160 British thermal units per cubic foot (lower value). 

In the first instance a number of preliminary teats were 
run with various ratios of compression in order to obtain 
some idea of the ae generally, and of the degree of 
accuracy with which experiments could be made. As 
was only to be expected in a novel engine, a considerable 
number of changes had to be made, particularly in the 
governing mechanism. New air and gas-valves, with an 
entirely new arrangement of cams for driving them, had 
to be constructed, so that the engine as used for the trials 
differed very materially from the ordinary ‘‘ Premier” 
engine, to sus.- ~n extent, indeed, that it should be dis- 
cussed entirel’ . its own merits. 

During the pre’iminary trials several types of indicators 
were used, location the Wayne Rotary, which was em- 

loyed on the former trials, when using coal-gas. This, 
Looocen, was found to be so sensitive to the small quan- 
tities of dirt present with the pe: that its use 
had to be abandoned, and the by Indicator was used 
instead. All the diagrams were taken by Mr. J. F. Gil 
the reporter’s assistant, the greatest care being exerci 
in view of the fact that the indicated power was the most 
im t measurement to be made. The barrel of the 
indicator was driven by a steel wire connecting the reduc- 
tion gear on the piston to a bell-crank about a foot above 
the indicator, from which is was driven by a very short 
string, thus getting rid of any errors due to the string 
itself. The ye taken = smooth-surface 
writing-paper with a rawing- il sharpened to a 
fine mt and before taking code } mend ge be he 
agg was lubricated. Three diagrams are reproduced in 

. 4, page 129. The spring employed was calibrated 

under steam pressure against a standard gau i 
itself had been calibrated against.a dead-weight 
The whole of the di é i measured 
up by the method of ordinates, and the means of these 
ordinates plotted on squared paper. In this way it was 
found that a regular curve passed through all the poin 
and that any oscillations in the expansion lines ca 
by inertia cancelled out. The consis of the di 
is shown by the two trials, F2 i 
indicated power is very nearly 
calorific value and eins op widel: 
the same time, the thermal efficiency 
the same value. The power required to drive 
itself was from electrical data to be about 


estimated 
horse-power at full load, and from similar 
empty to be about 20.8 horse-power. In all cases the 
indicated horse-power is 


from the actual mean 





TABLE I.—Pressures, Power, aND THERMAL EFFIctENcy. 
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A2 54 0.24 222 | 15.6| 384 | 27 86 | 6.01 | 168} 87.6 | 888 } { 6485 | 20.5 | 2.72 | 596 
B2 66 0.34 201 | 14.1| 360 | 25.3) 87| 614/168) 89.1 | 90.4 0.398 {| 6360 | 18 | 1.90 
B3 68 0.36 191 | 134] 330] 282] 82| 5.8 | 168) 841 | 86.2 } . {| 6430 | 16.4] 1.64 bos 
C1 69 0.36 172 | 121] 356] 25 90 | 6.31 | 167] 91 92.3 | 5980 | 17.1] .. 

C2 48 0.19 175 | 128| 324 | 228] 92] 649/171) 961 | 97.4 0.415 21.5 | 1.67 \ * 
C3 54 0.22 168 11.8 | 293 | 20.6 87 | 6.14/17) 90.2 91.4 6186 | 20.6 | “1.76 . 
C4 46 0.18 175 | 12.3] 348| 24.1] 99] 6.97 | 170] 103 104.2 6069 | 23.2 | 2.32 
D2 52 0.22 159 | 11.2| 408 | 28.7] 106 | 7.41 | 170) 109 110.6 6295 | 23.2 | 2.15 

D8 54 0.33 166 11.7 | 888 | 27.3| 110 | 7.70 | 170) 118 114.7 0.404 6398 | 23.1 | 4.45 | - 
D4 65 0.33 154 | 10.8] 309 21.7/ 82/ 579/170) 85.3 | 86.5 . 6435 | 19.4 | 2.96 | ¢°-7 
D5 60 0.28 158 | 11.1| 384 | 235] 98) 6.52!173) 97.8 | 99.1 6110 | 12.2] 21 || 
Fl 67 0.25 137 | 9.6| 311 | 21.0] 98) 658/170) 968 | 97.7 6485 | 16.7] 2.1 
F2 38 0.12 129 | 91] 480 | 302) 114 | 8.02 | 167| 116 118 0.850 f 7839 | 25.8 | 22 R 
F 4 87 0.27 182 | 9.3| 309/| 21.7] 86 | 6.07 | 169) 886 | 89.8 . e522 | 15.8] 3.1 | 596 
F5 84 0.10 129 | 91] 368} 24.9] 118] 7.93 | 169] 116 118 | 7757 | 22.4| 3 | 
31 57 0.27 12% | 87| 330] 232] 82] 573/168} 382 | 84.4 7815 | 80.9 | 2.68 |) 
J2 36 O.11 182 | 9.3| 414 | 20.1 | 106/| 7.47 | 167| 108 110 \ 0.345 { 7520 | 27.8 | 275 | ‘0.5 
J3 36 0.18 12% | 8&7] 358 | 252] 94)| 6.58| 167) 952 | 96.6 7086 | 27.6| 3.4 |{ 

8 1 49 0.20 88 | 62] 341 | 2% 100 | 7.01 | 167} 101 1038 go12 | 27.8) 26 |) 
2 72 0.40 87 | 61] 228] 161] 72] 5.04] 16%) 733 | 74.4 \ 0.30 { 8462 | 26.6 | 2.64 | bo.5 
Q3 63 0.24 87 | 61] 270| 19 88 | 6.20 168) 90.2 | 91.5 8088 | 27.8 | 3.22 | J 
TaBLE II.—Heat to Jackets. TaBie III. —Analysis of Gas. 
Total Heat to s Composition of Gas (Volumetric). 4 
Ep ny on] Heat to Jackets. s my 2 - mea “ elie B: 
sower jue. 4 34 oC Carbon | 5 a 
wa | 25 # | Carbon |, - en. Hy- Me- | Nitro-| ‘64% 
; 3 Fs a a ae oxide. | 4?ogen.| thane. | gen. ge 
= es 8 | per per per per per | per per 
3 ¢ | cent. | cent. | cent. | cent. | cent. | cent. | cent. 

¢ | British To To To To |ei=S | Al! 112 0.0 | 189 | 28 36 | 483 | 45.39 
S FPeorsaal Calories} Barrel, | Breech.| Piston. | Valves. = -/A2| 88 00 | 21.9 | 193 34 | 466 | 44.62 
z S B2| 1.2 | 00 | 196 | 212 | 29 | 45.1 | 4370 
& = B3| 38 | 00 | % 2.9 | 33 | 50 | 46.23 
— wm poem | ee +e ge ee re 

r per r r | 

mbeito| laate| bet. | cet | oboe | ctet | | [G3] 78] 90 |B | mt] 30 | we | ce 
Al} 21 580 Y i : : \ ° . 
A2| 1935 | 438 | 388 | 27.5 | 186 | 15.1 | 20.5 — ee pee rowh nt a ro pod 
B2| 170 | 429 | 367 | 862 | 171 | 11 18 ; 4 ; : es 
Bs| 1476 | se7 | 338 | 385 | 181 | 101 | 104 [PE SP | OO | we | | wee ae + 
C1} 1543 389 4 ons 15 98 17.1 D5| 7.7 0.0 | 223 | 202 28 | 47 45.24 
C2} 2183 550 | 37. Y 16.4 | 10.6 1. 
G3) ime | woe | srt | see | ios | tos | sos [P2/ ue | oo | ze | m | se | a | az 
C4; 207 | 607 | 363 | 824 | 169 | 145 | 32 pe) 71 04 | 222 | 212 | 46 | 484 | 49:10 
D2| 2656 bod ons ony ad 11.8 ane F5/ 113 0.0 | 156 | 22 | 5.2 | 41.7 | 47.02 
D3/| 2785 01 4 81. 1 4 | | 
D4| 1778 | ag | sao | s21 | 152 | ins | ize [52] $8 | OF | BS | 8 | 20 | ang | saat 
D5| 1213 305 | 28.8 = 20.8 | 117 - 33| 85 oz | 31 | 2% | 8 as | sale 
Fl) 1736 | 488 | 49.3 5 | 14 7.2 | 16 01] 103 0.0 | 194 | 196 5.2 | 45.5 | 44.20 
F 2] 3921 990 | 422 | 327 | 146 | 105 | 25.8 ’ ¢ : anne: . 
Mati wi wine iwimain aa |, eee ee ee 
F 5] 3352 815 | 416 | 282 | 162 | 14 22.4 | | | 
32| sor | oat | ar | arr | ies | unr | or BCGDF ; . 

2 i . 4. : » OC, 1, and F2 trials were certainly too low in 
J 3/ 3108 784 | 39.7 | 325 | 169 | 119 | 27.6 | carbon dioxide, and too high in oxygen, and the figures 
Q : - +4 “as 4 ase 4 8 ef Son ae ta | apes omi from the tables. In 

. . . the other tri @ gas was sampled from the engine 
$3 8383 | 8538 | 403 | 348 | 18:7 | 112 | 27.8 | cylinder itself by a mechanically-operated valve in the 
- —- _ aa —_— | centre of the breech end, illustrated in Fig. 5, page 129. 
effective pressure on the piston, as shown on the diagrams | This, no doubt, gave the accurate composition of the gas 
reproduced, pages 129, 132, and 133. Losses due to back | in the cylinder, from which it might be noticed that the 
pressure and suction, and also the work required iu the | charges contained from 1.9 to 10.5 per cent. of free oxygen. 
scavenger cylinder, are given in the tables. Determination of the Heating Value of the Gas.—The 

The compression of the engine was varied by inserting | heating values were obtained not only from the analysis 
packing-pieces at the big end of the connecting-rod, so | of a sample drawn continuously throughout the whole of 
that the compression space was always cylindrical in form, | the tests, but also from the Junker calorimeter, which 
thus removing one of the defects of the former set of trials, | also ran continuously. During the preliminary tests it 
in which the compesesien was varied by bolting a junk- | was noticed that the values from analysis and from the 
ring to the back of the piston. The variation in the mix- | calorimeter did not agree, and that they varied capri- 
ture was obtained by using gas-valves having different | ciously. Asthe lower value deduced from the calorimeter 
sized ports, for both air and gas, and also by throttli necessitated the determination of the amount of water 
down the gas at the inlet. Although this latter method | condensed, and this quantity varied according to the 
is very much more limited than could be desired, owing | hygrometric state of the atmosphere, it was considered 
to the fact that it only alters the op of gas, it will | essential that the calorimeter should either work with 
be highly desirable in an engine of this kind to have the | dry air and dry gas, or saturated air and saturated gees 
air for suction separate entirely from that for scavenging, | and the latter condition was chosen. Fig. f, page 29, 
so that both the air and the gas can be throttled during | shows the arrangement of the calorimeter. air and 
the progress of running the tests. This, however, was not | gas are led through coke-packed towers over which a 
foreseen at the time when the engine was cons , and | stream of water is steadily trickling, so that they issue 
although the change could have been made, it would have | from these towers sa’ d. From these the air and gas 
involved a very considerable amount of alteration, which | are led through a coil of pipe placed in the outlet of the 
would have very much delayed the publication of the | calorimeter, so that incoming air, incoming gas, and out- 
results. - going products of combustion are automatically reduced 

Exhaust Gases.—As the engine used a scavenging charge, | to the same temperature. . 
odugoangls of the exhaust gases would contain a very| In all other respects the calorimeter was used, as was 

asiderable quantity of air from that charge. Toobviate| customary. This arrangement had the effect of giving 
this difficulty a small sam: was designed to take a/| the amount of the condensed water in the calorimeter 
sample of the gas out of the exhaust-pipe directly the | closer value than usual to that obtained from analysis, 
exhaust-valve was and before the sca ¢c and also produced a remarkably close agreement between 
passed into the exhaust. This worked v spon phe the calorimeter values calculated from analysis and those 
nically, but it gave a proportion of free air than | observed. A numerical example of these calculations is 
was proving that the gas in the exhaust-pipe | given in Appendix IT, (page 154).* 

did not t the composition of the charge in x 
cylinder w the exhaust-valve was opened, and, there-| * The modifications of the Junker calorimeter and its 
fore, that the whole of the exhayst gases obtained in the! working outare due to Mr. Donald H. Lea, the reporter's 
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TABLE IV.—Ca.oriric VALuE or GasEs. 









































































































































Tora. Gas CALORIFIC VALUE OF GAS. 
Gas (Wert) at 0 Dea. WET) aT 
Cunt. AND 760M. |0 Dec. Cznt. | na ai eo 
He. AND hme Mo. By JunkER CaLoRmerer (Wer). By AnaLysis (Dry). 
Lower Value at Higher Value at Lower Value at 
Cubic eee oe rs 0 deg. Cent. and 0 deg. Cent. 0 deg. Cent. and 760 
Oubic | wetre per - sete 760 Mm. Hg. 760 Mm. Hg. Mm. Hg. 
_ T | Me ric |Cubic Feet > a a F ad - 
s —* H.-P.- | per Hour. | 
al Hour. Hour. B2U. | Calori BEV. Calories Bru. Calories BLU. Calories 
3 per | per ic r |per Cu per Ou r 
é Foot. | Litre. |" Foot. | titre. | "Foot. | Litre. |" Foot. | Litre. 
Al 38.45 1.076 3150 181 1.61 167 1.49 180 1.60 166 | «(1.47 
A2 39.3 1.100 3440 177 1.58 165 1.47 176 1.57 164 1.46 
B2 38.45 1.076 3430 179 «| «1.59 165 1.47 170 1.51 156 1.89 
B3 38.67 1.062 8255 181 1.61 166 1.48 181 1.61 167 1.48 
C1 4-4 1.076 3500 167 1.49 154 1.37 
C2 1,070 3672 180 1.60 167 1.49 175 1.56 163 1.45 
C3 28- 1.071 8452 17% =6| Ss 1.55 162 1.44 177 1.58 164 1.46 
C4 37.98 | 1.068 3905 173 «| ~=s«1.54 160 1.42 177 1.58 164 1.46 
D2 33.4 0.985 3645 201 1.79 188 1.68 202 1.80 188 1.68 
D3 34.1 0.954 8858 199 «6©| «2178 188 1.67 199 1.77 186 1.65 
D4 47 1.316 4012 152 1.35 137 1,22 161 1.48 144 1.28 
D5 387.77 1.067 3693 176 1.56 162 1.44 174 1.55 161 1.44 
Fl 39.68 1111 3820 17% «=6| =«(1.57 163 1.45 172 1.58 158 1.41 
F2 48.45 1.356 5632 17% 8=6| «(1.55 162 1.44 167 1.49 154 1.38 
F4 34. 0.969 3069 208 =| «81 188 1.68 200 1.79 186 1.65 
F5 45.12 1.263 6235 188 | = (1.67 172 1.58 198 1.76 180 1.60 
J1 42.70 1,195 3553 180 1.61 171 1.52 184 1.64 170 1.52 
J2 45.63 1.277 4935 1890 «=6| «1.60 165 1.47 190 1.69 174 1.55 
J3 44.56 1.247 4244 172 | 1.58 159 1.42 179 1.59 166 1.48 
Q1 51.05 1,429 5178 190 1.69 176 1.57 187 1.67 178 1.54 
Q2 50.77 1.421 3721 180 1.60 167 1.48 176 1.57 162 1.44 
Q3 48.30 1.352 4360 182 1.62 167 1.49 
TABLE V.—Cooiine Water anp SuRFAcEs. 
! ! ee, eee o~ a - in le 
| CyLinpEerR Bopy. | BREECH Piston. VALVES. 
| ) | — > ! ee ? 7“ al 
Z | ¢ §s5| 2. | ¢ |§ |2 ‘ gf ‘ : 
'g3| s | sosiei| ¢ | & EF |8s| 8 gs| 8 
=| & g |eSE\85| £ | g la |88| 8 3 |g | 3s & 
al@|& gsi @/& s| 2 | § Z § 
~ «2 > | A 
| 3 a a | é aff Ss| & | gs |4 {8% 7 S e 4 |% 3 é é # 
a | a a 
6 | wt aa © Slee) & | & | gier| £ ~ giec| & a : 
SiH): | a BH) 2 /HIB) |e /HUH | al 
is 2 Sc + a eo 2 s | I os Ss S S | § 
e|@®] 2 | & jatar] o | S |e ice| s | Ss [dle] & | 8 la 
| deg. F. | deg. F deg. F. | deg. F. | deg. F. | deg. F. deg. F. |deg. F. 
Al | 21.75 “Fa. | 116.2 | 1888 | 17.08| 78.5 116 | 142/138.92) 78.5 | 1045 | 201 | 11.08 8.5 | 108.7 | 93.7 
Az | 26 84 112.9 | 1888 | 19.66 | 84 111 | 42/112 | 7% 106.1 | 201 |14.16| 8 104.7 | 93.7 
B2|15.58| 69 109.1 | 1401 | 15 69 109 «=| 142! 7.9 | 69 105.9 | 201] 4.91) 69 107.3 | 93.7 
B83 /|15.81| 72 109.4 | 1401 | 14.71] 72 110.7 | 142] 82 | 72 104.6 | 201 | 4.81) 72 106.6 | 93.7 
C1 |16.84| 73 108.1 | 1412 | 1618| 73 108.1 | 142] 7.08] 73 105.8 | 201] 4.72) 73 106.1 | 98.7 
C2 | 20.86] 68 107.38 | 1412 | 19.5 | 68 107.7 | 142| 9.08| 68 107.4 | 201 | 62 68 105.4 | 93.7 
C3 |22.93/ 70 101 1412 | 19.53| 70 105.1 | 142] 898| 70 105.7 | 201 | 5.87) 70 108.7 | 93.7 
C4 | 87.28] 67 90.4 | 1412 | 31.92] 67 91.4 | 142] 9.39| 67 110.4 | 201 |12.83/ 67 94.1 | 93.7 
D2 | 26.06) 66 106.3 | 1426 | 20.87| 66 108.4 | 142] 7.01} 64.5 | 1211 | 201] &35| 66 103.6 | 93.7 
D8 | 28.08; 66 105.9 | 1426 | 22.52| 66 105.4 | 142] 852) 622 | 1144] 201] &78| 66 104.4 | 98.7 
D4/2274| 7 109.4 | 1426 | 18.16| 79 110.4 | 142] 9.64| 79 107.1 | 201] 9.4 79 105.1 | 98.7 
D5/ 981] 77 112 1426 | 14.07| 77 110.8 | 142 | 10. 77 101.25| 201] 68 77 101.5 | 93.7 
F1 | 33.86] §8 113.8 | 1451 | 21.08| 88 112.3 | 142] 6.21| 88 127.1 | 201| 5.43| 88 111.2 | 98.7 
F2|3858| 74 116.9 | 1451 | 28.28] 69 119.3 | 142] 8383| 74 142.6 | 201 | 10.2 74 114.6 | 93.7 
F4 | 23.8 91 118.L | 1451 | 181 | 91 112.6 | 142/129 | 91 113 201} 892) 91 | 127 98.7 
F5 | 31.42] 70 114.4 | 1451 | 21.92] 70 113.1 | 142 /10.58|) 70 121.3 | 20: | 7.17) 70 | 186.7 | 93.7 
J1 /2883|) 65 112.5 | 1470 | 17.50| 65 114.5 | 142 | 22 65 93 201 | 6.33) 65 110 93.7 
J2 | 41.75} 80 116,3 | 1470 | 31 80 118.1 | 142/|14.17| 74.6 | 117.6 | 201] 9 80 140.4 | 93.7 
J3 |88.17| 74 111.2 | 1470 | 27.5 | 74 110.8 | i42/11.92| 64 105.6 | 201 /10.13| 74 110.4 | 93.7 
Q1 | 49 88 126.5 | 1576 | 33.88| 88 126 142 |12.92| 85.5 | 1262 | 201/12.83| 88 129.5 | 93.7 
Q2 | 30.42} 70 109.1 | 1576 | 21.92| 70 108.4 | 142 /|18.92| 70 98.7 | 201] 9 70 103.4 | 98,7 
Q38 | 45.17} 825 | 112 64) 1576 | 38.58/ 81 111.54) 142 |1467| 75.7 | 107.8 | 201/11.17| 87 121 93.7 
Preparations are now being made for repeating the C | of compression. The gas is confined in a space 16 in. in 


trials with a water-brake, afid using at the same time 
optical and spring indicators, er with a number of 
nodifications which have been suggested by the experi- 
ay ot he Te . I posed nal 

t ests.—It is not to analyse at 
any length the results are den in the tables, as it 
would take up not only a great amount of space, but 
might possibly lead to misapprehension on account 
having to employ constants, the values of which are not 

upon by all au ities. 

In considering the thermal efficiencies it will be noticed 
that for each compression there is a particular mean 
pressure which gives the highest economy for that com- 
pression. This pressure appears to range between 85 Ib. 
and 95 lb. for all the compressions, with the tendency to 
increase as the compression goes up. Higher mean pres- 
sures than these caused the efficiency to fall off, as is 
shown in tests Q1,F 2, F5. The rise in efficiency with 
the compression is very marked from the Q to the F trials, 
rising from a minimum of 28 per cent. a to a maximum 
of 39 per cent. After this point the efficiency increases 
a slowly, reaching the maximum of 43 per 
cent. on the C trials, and then diminishing to 39 per cent. 
on the highest a of all. This result does not 
accord with the belief that economy increases with 
compression, when a suitable mixture is used. The cool- 
Ing action of the walls, however, affects the result mate- 
rially. Consider the contents of the cylinder at the end 


first assistant on this work, and he desires to express his 
regret that, owing to ill-health, Mr. Lea was unable to 
take part in the actual tests themselves. 








diameter, at the highest compressions about 3} in. long, 
and at the lowest Conguiens about 64 in. long, the 
being entirely surrounded by water led surfaces. is 
ing the case, the leakage of heat during compression 
will be greater ionately at the high at the low 
compressions, | pom the higher compression is accom- 
panied by a higher density and temperature differ- 
ence between the walls and the charge, and more 
than compensates for the reduction of the area of surface 
exposed to the gases. Hence, after some definite com- 
ion is reached, further compression will result in a 
oss of economy, and not a gain. For this particular 
engine the most economical compression pressure is appa- 
rently 175 Ib. ee pe any but, of course, the particu 
compression that will give the highest economy will vary 
according to the design of the ce spaces ; but it 
does not seem to be probable to get a design which wi 
give better results than in the engine experimented upon. 
In order to obtain higher thermal efficiencies by the 
aid of — compressions, it would be necessary to 
y eonllyg Wy wy FB BY 
iameter. e engine ex upon 
the stroke is one and a half times the diameter. If the 
stroke were twice the diameter, it might be possible to 


employ a higher com ion pressure. In this way the disc 
of rane might still be kept fairly thick, but, of course, 
such a method would mean slower speeds of rotation for 


@ given piston speed, and thus it is quite probable that 
the lower speed of rotation might produce prejudicial 
effects, which would more than counterbalance the gain 
due to heat losses. Very high mean pressures, cahealinn 
to some 114 Ib. per square inch, were proved to be very 














Taste VI.—Volumetric Analysis of Exhaust Gas. 
| Composition of Exhaust 34 | se ie 
Gas. bes = 6 g 
a ta o& 
—_—_—_—_——— gs | #6 | 
S | Carbon | Carbon | 34 gS oS, 
* ~. Oxygen. a roy 8 5 FT Pe 35 
é | oxide. oxide. 3 e< | p26 
per per per per deg. 
| cent. cent. | cent. cent. cent. 
Al 8.2 11.2 0.0 80.6 751 26.3 0.77 
A2 9.6 9.8 0.0 80.6 750 24.8 0.84 
B2 0.79 
B3 | 0.75 
C1) 0.70 
C2 0.67 
C8 0.71 
O4 0.79 
D2 0.74 
D3 0.71 
D4 0.71 
D5 0.75 
Fl os ; 0.87 
Fe os a0 oe 9s os ” 0.77 
Fa 8.1 10.5 0.4 80.9 747 21 0.53 
F5/| 163 2.6 0.0 81.2 748 17.8 0.77 
Jil 9.3 7.6 1.6* 81.1 744 22.5 0.84 
J2 16.2 2.7 0.0 81.1 750 24.4 0.64 
J3 12.9 6.1 0.0 80.9 746 21.4 0.78 
Ql} 166 1.9 0.0 81.5 764 24.5 0.64 
Q2 9.2 9.8 0.0 $1 761 27.9 0.73 
Qs; 129 | 62 0.0 80.9 757 29 0.74 




















* Sampling-valve leaking. . 


decidedly uneconomical, the economy Solting, from 39 
cent. to nearly 32 per cent. in the cases of F'4 and F 5. 
Such mean pressures were not used on the O, B, and A 
trials, because during the preliminary trials it was found 
that the economies were not good, and, moreover, that 
the maximum uced, some 600 lb., were too 


: pressures prod 
high for safety. In the actual tests the maximum pres- 


sure that was allowed was 550 Ib., and this was only 
rarely reached. The heat rejected to the cooling water 
does not represent the whole of the heat lost to the walls, 
because the scavenger carries some portion of heat 
from the interior walls of the cylinder, and that heat is 
thrown into the exhaust. Hence the values found for 
the heat rejected into the jacket water are lower than 
those which are generally obtained for non-scavenger 


es. 
fe will be noticed that in most cases the high thermal 
efficiencies coincide with the lowest percentages of heat 
lost in the cooling water—as, for instance, in the trials 
C 1, D5, F 4, while in the case of the A test, at the very 
highest a of all, the quantities of heat rejected 
are greater than those in the B and C trials, thus 
rating, to some extent, the conclusion that it is possible 
to carry the compression too high in a particular engine. 
The thermal efficiencies th: hout are computed by 
taking the heat values from the Junker calorimeter, 
which was kept running th hout the entire period of 
the running of the tests. The heat rejected to the dif- 
ferent portions is as given in the tables, and it will be 


noticed that the barrel takes, roughly s ing, 50 per 
cent. more heat than the breech, that the ioe takes 
about half the heat of the breech end, aa the valves 


about three-quarters that of the breech. The explana- 
tion of the breech end taking more heat than the piston, 
although their surfaces exposed to the hot gases are the 
same, is the fact that the exhaust-pipe passes through 
the “watered breech end, and therefore abstracts heat 
g- 7 it i ble to calcula 
nalysi e gases, it is possible to te 
the ole at air to gas, and then, by assuming that the 
scavenger charge entirely removes all products of com- 
bustion, to calculate the temperature at the end of the 
suction stroke. is has been done for the trials in 
which the mechanically- ed sampling-valve was 
used, and it gives the ratio of the air to gas varying 
from 1.6 to 3.6, and suction temperatures varying from 
44 to 121 deg. Cent. (111 te 250 deg. Fahr.). Farther 
details are not given, because this method of deriving 
the method of ratio of air to gas from chemical analysis is 
subject to so many experimental errors as to render the 
figures so obtained nob of much value, but protetty for 
weak charges the suction temperatures will not be far 
removed from 50 deg. Cent., rising to 100 deg. Cent. for 
the rich charges. @ maximum temperature calculated 
from these values was about 2000 deg. Cent. (3632 deg. 


a dropping to as low as 1200 deg. Cent. (2192 deg. 
re in all the economical runs of the tests given in the 


The whole of the experiments appear to point con- 
clusively to the fact that the most economical mean pres- 
sure is very considerably below the maximum which can be’ 


will | obtained, and that the highest economies are obtained 


with a comparatively low maximum temperature. Both 
these results imply that the engine should not only be 
subjected to lower pressure, but to lower temperatures as 
well, and thus many of the difficulties which arise in 
engines from rich charges might be avoided, and the 
maximum pressures kept down to quite reasonable limits. 
This, of course, only applies to the indicated power, and 
the conclusions as to brake horse-power would be 
widely different. If, however, the engine is constructed 
to work only with these moderate pressures and tempera- 
tures, the whole of the working parts might be very 
much lightened, thus a good mechanical efficiency 
obtai with the very moderate mean pressures. 
itions, of 
percentages of hydrogen, 


The question of the liability to premature i 
gas containing larger or smaller 


or 
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8 


to 20 3-0 


Cub. Ft. 


(agany 


was borne in mind throughout these experiments; but in 
every case of premature ignition which occurred—and 
ae cases occurred—with compressions higher than 
160 Ib. per square inch, it was traced to dirt or carboni 
oil in the cylinder, or to some part having got overheated, 
and such premature ignitions took place equally with a 
weak as with a rich 

The mee © of opinion oe, - oes as Lory ae} 
ignition goes, the compression might be made agreat 
Nigher than any which have been used during these ex- 
periments ; but in view of the fact that the economy f: 
off after pete ee. there does not seem to be any 
useful object gained in going to any higher compression. 


In carrying out these experiments the reporter wishes 
to express his great obligation to Mr. Donald H. Lea, 
B,A., who took part in a number of preliminary experi- 
ments, and made many valuable 


suggestions ; to Mr. J. 





ised | Porter, M.Sc., Mr. J. H. Sinclair, M.Sc., 


INDICATOR DIAGRAMS FROM EXPERIMENTAL GAS ENGINE. 
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10 0 3O 0 40 20 3-0 
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F. Gill, M.Sc., who took charge of the experiments and 
worked out the results; and to the following gentlemen, 
who acted as observers throughout the tests on a 

r. W. E. 
Fisher, B.Sc., and Mr. E. B. Wood, B.A. 

The reporter also desires to er ae his indebted- 
ness to the Council of the University of Birmingham for 
having made it ible to conduct these experiments on 
so large an EG But for the facilities which were 
obtained in the University workshops, it would have 
been quite impossible to make these experiments, which 
required so many alterations and changes. 


APPENDIX I. 
On THE ForM or THE Expansion Curves. 
| The general method which has been employed for the 








form of the expansion curves is to take it as having been 
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derived from the equation forming 
pv" = constant, 


where n ranges in value from 1.2 to 1.38. The meaning 
of this curve on the hypothesis of constant specific heat 
is that the gas is losing heat at a rate which is propor- 
tionate tothe temperature. A curve of this form will be 
found to fit closely the expansion curves when the ratio 
of ex ion is low—that is, for compressions up to about 
100 Ib. per square inch. When, however, it is sought to 
find a curve of this form to fit the expansion lines on all 
the di of the tests at all compressions, it becomes 
quite evident that no curve of this type can be found that 
will lie sufficiently close to the expansion line. 

In the Second Report of the Gas-Engine Research Com- 
mittee will be found the equations for an adiabatic curve, 
assuming that the specific heat varies with the tempera- 

















JAN. 24, 1908.] 


ENGINEERING. 





133 














INDICATOR DIAGRAMS; 





EXPERIMENTAL GAS-ENGINE. 











































































































Lures Litres Litres 
50 100 0 100 0 50 100 
aii ; , er 
7 } 3} | a 
| {6-58Kg. ‘T 
800 as Ube. mol ° 
. 20 } 
y 2 
§ j fa} 
re B L 
‘ 200 os . 
x ° 
& : 
2 [+10 is 
~ 
100 alle 
[ 
0 j—-L, 1 vt @ 
Q3 i 
300 6:204 *h20 *. 
s Pi Rus |” 8 
mn 1 
@ : Ny 
200 ; . 
R ‘ ; 
, rs 
: ” 
100 ' 
0 se a 
way 0 1:0 20 30 0 10 20 80 0 1-0 20 30 ° 
Cub. Ft. Cub. Ft. Cub. Fe. 


ture. When these adiabatics were drawn up for the 
resent trial it was found that in cases the expansion 
ines lay below the adiabatic, showing that the charge 
was losing heat to the walls throughout the expansion. 
Let it be assumed that the charge of gas in the cylinder 
lost heat to the walls in such a manner that the heat lost 
éq, while the temperature is changing by 5T, is given 


by 

dqg=(*K+eT)dT, 
where R and o are constants depending on the composi- 
tion of the charge and the surfaces exposed and the ratio 
of expansion. At the same time the specific heat at 
constant pressure and constant volume— 


K,p=6+sT 

K, =a+sT 
pv=RT 
R=b-a. 


The general equation for unit mass of gas expanding, all 
the temperatures being absolute, under these conditions 
will be found to be 
b’-K (s — ¢) 
* loge V : i= 

9 eee * 
The only method which can be found for the justification 
of such an assumption is that a curve of this form will 
ey fit the expansion lines for every one of the 
trials. 

Owing to the fact that the coefficient of the pv term is 
a very small quantity, the above equation does not lend 
a easily to arithmetical treatment. But a curve of 
the form 


logio p +  logio V+ m pv = constant 


has been drawn through a fixed point on the expansion 
line somewhat before theexhaust valve opens, and values m 
and n chosen, such as to make the curve lie on the actual 
expansion line. In this way it was found that for every 
compression mand n had definite values, although the 
actual pressures on the diagrams at the commencement of 
the expansion differed very widely ; but in all cases the 
deviation between the actual expansion-curve and the 
proposed curve lay within the limits of errors on which 
the diagram was constructed. 

The values of m and n for the different compressions 
are given in the form of a table, where the volume is in 
litres and the pressures in kilogrammes per square 
centimetre. 


pv=constant. 





Test Letter. n. m. K. 
A 1.57 0.0014 0.021 
B 1.55 0.0014 0.018 
Cc 1.52 0.0017 0.0088 
D 1.60 0.0016 0.027 
F 1.80 0.0018 0.058 
J 1.85 0.0020 0.062 
Q 1.90 0.0024 0.063 





As the term m involves the actual weight of the charge 
and several other quantities, it is not proposed to derive 





.* Kisa constant appertaining to the reporter's parti- 
cular method of ascertaining the heat lost to the w: 








d the fact that 


any conclusions from this quantity be 
4 ai yeh i. The value of n 


teadily wi 


m apparently increases s' 
eaten vee | to obtain some ides how the heat passes | th 


away from the charge to the wall. It is pe | accu- 

rate for work of this kind to neglect the changes of a and 

b caused by the composition of the gas, as the exhaust 
roducts always contain about 80 per cent. of nitrogen. 
‘aking the charge to consist of nitrogen alone, 


b = 0.2169 
a = 0.1462, 


In this way the values of K corresponding to the dif- 
ferent values of n can be calculated ; and thus for the 
first time some idea has been obtained of the rate at 
which the loses heat to the metal wall during ex- 
pansion. The nature of the calculation depending upon 
so many quantities is, of course, liable to error, but the 
values of K show that K is small ym with the 
values of a and }, gw nny A under the conditions of 
the test A, B, and C, where the surface of the clearance 
spaces has its smaller value. As the compression is 
lowered K increases, at first slowly, and then compara- 
tively rapidly ; and it will be noticed that the increase in 
the value of K is always found to be me ppg by a 
drop in the actual thermal efficiency obtained on a given 
compression. The equations are only taken to apply to 
these parts of the expansion curve when the temperature 
commenced to drop, as it is clearly not true when there 
is any combustion going on. This was borne out by the 
fact that when attempts were made to fit a similar curve 
into the compression line, it was found to be im ible 
to obtain any value of m and n, when the whole of 
the compression curve was included, the reason t 
that the ignition spark caused some of the gas to in- 
flame quite early in the compression, and this inflam- 
mation became fairly — before the end of the 
stroke was reached, and that, of course, changed en- 
tirely the form of the curve. The compression lines 
obtained from — the diagram after the trial with 
the spark cut off did not represent the conditions 
of the compression lines under act wor and 


therefore they have not been included, although, no | th 


doubt, a great deal of information as regards the specific 
heat of simple gases could be obtained by motoring the 
engine round, taking indicator a, measuring the 
heat rejected to the jackets, and volume of charge 
drawn in—a suggestion due, in the first instance, to 
Mr. Dugald Clerk. 


APPENDIX II. 
APPARATUS FOR THE ANALYSIS OF GASES. 


This form of apparatus for analysis has been used 
throughout the Second and Third Reports, and has also 
been whenever an accurate analysis of either coal- 
gas, producer-gas, blast-furnace gas, or exhiust-gas 
was required. Its form was designed by Mr. G. 
Hantley, B.Sc., but has since been modified in minor 
details to suit the particular class of work for which 
it was intended. In ny it differs — con- 
siderably from those i y employed, as the gas 
is always measured under the condition of constant 
volume, and the pressure obtained by means of the height 
of mercury in an imperfect barometer tube. The essen- 





tial feature consists of a glass vessel having a capacity 
of quqenammetey 100 cubic centimetres. This vessel is 
entirely water-jacketed, the outer jacket being provided 
with delicate thermometers, so as to measure the tempera- 
ture of the gas with great exactitude. Water is kept 
circulating through the jacket at approximately the same 
wr gy of the room, as, if water from the mains be 
used, dew is apt to form on the outside of the vessel, which 
renders it very difficult to make accurate observations. 
Near the base of the inner glass vessel there is a black-glass 
finger having a fine rounded pint, and the inner vessel 
communicates by a capillary tube through a T-piece with 
both the barometer column and movable vessel, which 
is filled with mercury. The barometer column, which 
has a length of about 1 metre, is provided at its top with 
a large globe fitted with a stop-cock, which can be sealed 
with mercury, and arranged so as to measure the partial 
pressure of any gas contained in the inner vessel. The 
movable mercury reservoir is adjusted so that the mercury 
just touches the black glass a and this can be done 
with extreme accuracy, for if the mercury is lifted too 
high, the point becomes immersed, and if too low, the 
refiection of the point can be seen readily in the mercury 
surface below. en the level in the inside of the gas 
reservoir has been correctly adjusted, the height of the 
mercury column in the barometer tube can be readily read 
to one-tenth of a millimetre. In order to express this 
pressure accurately, it is necessary to take into account 
the vapour tension of the gas in the interior of the gas 
reservoir, which is given trom the temperatures of the 
jacket water, and also the tension of the air lying on top 
of the mercury on the barometer column. This is obtained 
by comparing the barometer column of the gas-analysis 
apparatus with the height of the standard barometer, 
and a small correction 1s added on to that necessary for 
the vapour tension. In practice it was found necessary 
to make this comparison once every few weeks, as, owing 
to all the parts being sealed by mercury, the leakage is 
& very small quantity. This portion of the apparatus is 
shown in Fig. 7, page 134. 

_ The form of burette used for belting the absorbent solu- 
tions is best illustrated by that for absorbing the 
carbon monoxide by means of the acid solution of cu s 
chloride. It is a double burette, the second set of bulbs 
being used to separate the cuprous chloride from the 
atmosphere, as they are simply filled with hydrochloric 
acid. In order to obviate the error which comesin from 
the quantity of gas or air lying between the taps of the 
ae og m= wy proper and the burette, each 

rette is fitted with a three-way cock and a small reser- 
voir containing mercury on one side of the cock. When 
© gas requires to be from the measuring-vessel 
into the burette, the glass capillary tubes are brought into 
contact and joined by means of a stout rubber pipe fitted 
on the outside of the glass tubes. The three-way cocks 
are then turned so that there is communication from the 
reservoir on the burette to the three-way cock on the mea- 
suring-vessel, and mercury is passed through until it is seen 
to come freely from the end of the latter. Communication 
is then opened, first by turning the cock at the buret' 
so as to allow gas to enter from the measuring-vessel, an 
then the cock on the measuring-vessel is turned on. The 
mercury reservoir is lifted until the whole of the gas has 
been driven into the burette, and the thread of mercury 
ae reached the cock, the burette may now be discon- 
nected from the measuring-vessel, and any shaking that 
is required may be effected. The reverse process is gone 
through when returning the gas to the measuring-vessel. 
This method of obtaining the volumes observed is ex- 
tremely accurate, and very concordant results were ob- 
tained with the difficult gas—carbon monoxide—both 
with a new and old solution, which were invariably em- 
ployed. The absorbent used for carbon dioxide was the 
usual caustic potash, the burette being filled with coils of 
iron-wire netting, so as to afford greater surface. For 
oxygen, sticks of phosphorus were employed. This re- 
quires care when the canguaiens is low, as the absorp- 
tion is then, comparatively speaking, slow. At the tem- 
peratures such as obtained in the laboratory—that is, 
about 18 deg. Cent. (64 deg. Fahr.)—a very few minutes 
was sufficient to get complete absorption. The deter- 
mination of both methane and hydrogen was effected by 
the usual method of an explosion over mercury, and & 
subsequent analysis of the carbon dioxide and the oxygen 
formed from this explosion. In addition to this, an ex- 
Plosion, together with a determination of the carbon- 
dioxide and oxygen, was made for the gas without an 
of the other constituents absorbed. This gave a 
check on the ane is, and also enables the determination 
of the air required to be made directly. ey oe gen 

e explosion method of obtaining the hydrogen an 
methane has not the same accuracy as the other determina- 
tions, and in sev cases two and even three explosions 
were made giving quite considerable differences in the 
methane and hydrogen, all derived from the same sample. 
Hence it would seem advisable to determine both the 
mp and the methane by the use of the palladium 
tube ; but as the reporter has no experience in its use, it 
is impossible to —— any definite ion as to its 
accuracy. As the heating value of methane is so high, 
a difference of a decimal place in the quantity of methane 
makes a perceptible difference to the heating value, and 
it is for this reason that the thermal efficiencies have 
been entirely calculated on the heating values derived 
from the Junker calorimeter. In all cases, both ex- 





N.| haust and produce, the gas was collected over mercury, 


as the preliminary trials showed most emphatically that 
when a gas contains any considerable percentage of car- 
bon dioxide the collecting over water, even when it 

been saturated, was liable to very grave errors. The gas- 
analysis apparatus described, while requiring a very con- 
siderable amount of manipulative is quite within 
the capacity of any ordinary engineer, as it has through- 
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out a very long period been used by men who have had 
no previous experience in the bending of such 


apparatus, 
and its accuracy is very much higher than that of the 
ordinary Orsat appsratus. 
Numerical Example :—Calorific Value of Gas per 
Cubic Foot. 


f Test D5, by Junker Lp al 
Vv rise in tem ture o - 
me a 28.15 deg. F. 


ing water... ove ove ose 
Pounds of cooling water per hour ... 38.58 lb, 
Condensed water from calorimeter 

per hour eis bi sas .-. 0.0862 Ib. 
Gas per hour at 0 deg. Cent. and 

760 mm. Hg ... Fs tie ... 6,185 cub. ft. 
Condensed water per cubic foot of 

gas at 0 deg. and 760 - ... 0.01394 Ib. 
Higher calorific value per cubic foot at 0 deg. and 

760 mm. Hg 


= 38.58 x 28.15 _ 175.6 B.Th.U. 
6.185 


Lower calorific value per cubic foot at 0 deg. and 
60 mm. Hg 


= 175.6- 0.01394 x 967 = 162 B.Th.U. 
By analysis— 





r 


and 760 0 de. 


Heating | 
| Heating 
Value per | Value per 


Any . Cubic Foot 
Constituent.| ° Mixture. 


Cubic Foot at 0 


Cent. 


Volume of Water 





Carbon dioxide ( ) 
Carbon-monoxide (CO) 


Hydr 

Methane (HD 
Oxygen (Oz) .. 
Nitrogen (No) .. 


Totals 


3 Percentage of Gas. 


g2ys8 


173.9 








161.4 | 0.2575 

















Weight of water produced by combustion per cubic foot at 
0 deg. and 760 millimetres = 0.2575 x 0.05022 = 0.01293. 








CATALOGUES. 

Tue CritraL Manuracturine Company, Limitep, 11 
and 12, Finsbury-square, E.C., have issued a tasteful little 
pamphlet descriptive of their patent ‘‘ Fenestra ” joint for 
sashes and casements. Metal casements on this principle 
are suitable for all sorts of buildings, and they are stron, 
and very neat in appearance. © principle on whic 
the vertical and horizontal bars are interlocked is very 
simple and effective. 


Messrs. Moul and Co., 76 to 78, York-street, West- 
minster, S.W., have sent us a catalogue of tachometers, 
tachographs, and cut-meters. Of the last form of instru- 
ment two patterns are shown, but of the others several 
models are illustrated, including both hand and fixed 
instruments. In the tachometers, of course, the speeds 
are shown on a dial by a pointer, while in the tacho- 
graphs a diagrammatic record is made. 


A catalogue of recent locomotives built by Mr. A. 
Borsig, Tegel-Berlin, has reached us from Mr. R. 
Weatherburn, Finsbury Pavement House, E.C. This 
list contains descriptions, &c., in four languages, and 
illustrations of a large number of steam locomotives of 
all types, while a few examples of electric locomotives 
are also included. The examples include locomotives for 
goods and passenger work on ordinary and mountainous 


A supplemental list relating to metal casements has 
reached us from Messrs. H. Hope and Sons, Limited, 55, 
Lionel-street, Birmingham. This contains a number of 
excellent half-tone reproductions of large municipal 
buildings, country mansions, &c., in which their metal 
casements and glazing have been used. Details of these 
casements are given, as well as particulars and illustrations 
of a small selection of very tasteful door-fittings, &c. The 
list is a very good example of printing. 

Section C of a 1908 catal from Messrs. Roberts 
Brothers, Dunkinfield, Manchester, is devoted to disc- 
grinding machines. These range in size from discs 12 in. 
in diameter to 40 in. in diameter. In some patterns the 
tables are without vertical adjustment, in other cases 
this is provided, while quick traverse across the face of 
the disc varies as math le of traverse with the 
different patterns of the machine. Dust-exhausters are 
shown fitted to some models. 


The Worthington Pump ('‘ompany, Limited, 153, Queen 
Victoria-street, E.C., have recently sent us a new cata- 
logue devoted to their tripiex power pumps. All sizes 
of pumps are noticed in this list, from machines to deliver 
about five up to more than 2000 gallons per minute. The 
— B penye « include belt-driven pumps and 
cou to steam-engines, gas-engines, ke., or electric 
— pn nee ae me listed, and the firm’s 
pa of enclosed electri iven sinking-pump is | 
also illustrated and described. 4 — 


A pamphlet has reached us from the Niles-Bement-Pond 
Company, 111, Broadway, New York, U.S.A., which 


jumps East, 





a 
lathe is of heavy constructi the bed being 


ny ull description of the Pond rigid turret-lathe. 
This f 
rounded box section. The headstock is provided with | 
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twenty spindle sone The design of the slide-rest is 
such that it may be run right up to and under the chuck, 
thus permitting the turret to be brought quite close up to 
the chuck. Forty-eight changes of power, cross and 
longitudinal feeds are provided. 


From the Outdoor Goods Manager’s Office, Euston, 
we have received a pamphlet of coloured views of places 
of interest on the don and North-Western way. 
This company has me so well known for excellent 
coloured posters that it is with a sense of regret that we 
find the views herein reproduced robbed of most of their 
charm by crude and harsh colouring. We would have 
either co mgt eyed of a character as irreproachable as 

ible, or, that being impossible, plain black-and-white 
alf-tones, in which most of the views in this pamphlet 
would look extremely well. 


From Mr. Charles Taylor, Bartholomew-street, Bir- 
mingham, we have received a catalogue of ‘‘ Instanter” 
bench-vices. The “‘ Instanter” vice, as its name implies, 
is a quick-grip vice, the moving jaw being pushed in up 
against the work, and the screw turned to grip. The 
catalogue also shows several patterns of machine vices, in 
which the movable jaw is loose, and held in position by a 
grip-plate and screw, the plate engaging in teeth on the 
vice _ Prices for these vices are given. Our atten- 
tion is drawn to the fact that the largest size of Mr. 
Taylor’s patent spiral chucks is now supplied with the 
spiral hardened and ground. 


Mesars. Edward G. Herbert, Limited, Rosamond-street 
Manchester, have recently issued catalogues di 
with a somewhat miscellaneous collection of useful tools 
and appliances. The list notices, for instance, metal- 
sawing machines, quick-centering device, drill-starters, 
box-jigs, adjustable angle-plates, cramps of 
various forms, and belt-fasteners. The most interesting 
notice relates, however, to this firm’s file-testing machine. 
This takes any size of file up to 18 in., and records 


The machine is belt-driven, the file working on a test-bar, 
with which it is not in contact on the back stroke. 


Messrs. Drake and Gurham, Limited, 66, Victoria- 
street, S.W., have sent us their complete catalogue of 
electric-lighting plantand accessories. This catalogue is 
divided into eight sections and, commencing with steam, 
gas and oil-engines, boilers, &c., deals successively with 
each portion the plant required for electric lighting, 
&c., in order. For instance, Section A is devoted to 
prime movers ; Section B to pulleys, shafting, and belt- 
ing ; Section C to dynamos and switchboards, &c. ; Sec- 
tion D to storage batteries, &c.; Section E to cables ; 
Section F to lamps; switches, conduits ; Section G to tele- 
phones, beaters; and Section H to motor-driven appr 
ances, such as pumps, saws, dairy machinery, chaff- 
cutters, &c., motor-cars, and sundry other machinery. 
The lists are priced in most cases, and sections may 
obtained all bound together or separately. 








Prorosev TunneL Unper THE Great Bext.—The 
Times has recently published, in brief, particulars, sent 
over by its correspondent at Copenhagen, of a project 
to construct a tunnel under the Great Belt. It is stated 
that this has some chance of being odiented by the Danish 
Government. Mr. H. Ohrt, a Danish engineer, 1s re- 
sponsible for the plans on which it is proposed to con- 
struct a tunnel commencing at a point about 34 kilometres 
east of Korsér to a point on the coast of Fiinen, pesung 
underneath the island of Sprogé. The total length woul 
be 27 kilometres, of which 184 kilometres would be under 
the sea. The estimated cost is put at 27,000,000 kronen 
pa. The existing train-ferry service is often 

andicapped by bad weather, and the proposer states 
that the tunnel would prove profitable even if it cost 
considerably more than the estimate above mentioned. 
Tunnelling could be led with both from the ends 
and from a shaft sunk on the island of Sprogé. Boring 
at both ends have given favourable results, but no borings 





i maticall the work done in filing, the sharpness 
hae lore by the rate of cutting), and the durability. 


have been taken as yet in the Great Belt itself. 
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SINKING WELL AND CYLINDER 
FOUNDATIONS. 
Work done by Dress Divers in Sinking Bridge, Well, 
and Cylinder Foundations in India. 
By Epwarp W. Stoney, C.I.E., M. Inst. C.E. 

Dress. divers were largely employed by the writer 
in sinking the cast-iron cylinders of the Chittravati 
and Penner bridges, on the Madras Railway, to 
depths of from 50ft.to 80ft., through stiff clay, 
boulders, &c., and then bedding them on rock. 

At the time this work was begun the writer 
could not obtain any information as to the quantity 
of work divers could perform, nor does he remember 
ever having seen anything published on the subject. 

It may, it is hoped, therefore be of use and 
interest to engineers to place before them the 
results obtained by measuring the actual work done 
by Indian divers when working by contract and 
also by day labour in the various materials met 
with. 

The actual work done by eleven divers working 
hy day work, and twenty who were paid by con- 
tract, was measured in the month of May, 1889, 
and of eleven divers who worked by day labour, 
and twenty by contract, in the month of June, in 
sinking cast-iron cylinders, 12 ft. in diameter, at 
the Chittravati Bridge, with the results shown in 
the following tables per shift of four hours :-— 


Statements of Work Done by Divers at the Chittravati 
Bridge, in Various Materials, Measured May and June, 
1889. 


Average for 














: both Day 

May. | June. and Contract & 

Material | Work. S 

Worked. | > 

— — < 

Con- | Day | Con- Day $ 

tract. Work. tract. Work. May. June. & 
c. ft. |c. ft.| oft cf. c. ft. c. ft. |\c. ft. 

Sand .. ..| 17.08 11.08) 7.13 10.65 14.08 889 11. 
ee ... 1119 ad 5.89 oa 11.19 5.89 it 
Boulders -. 10.85 8.55 | 5.91 7.68 9.70 679 25 
Rock .. oo} Bae 6.13 7.88 5.36 L 82 


Sand and 
gravel oo} ASR 
Clay, sand, 


9.32) 7.32 883 1212 8.07 10.10 
and gravel .. 1816 12.87) 7.12 7 


2.44 12.76 4.78 


Statements showing the Maximum and Minimum Mcea- 
sured Work done by Divers at the Chittravati Bridge, 
Sinking Cylinders by Day-Labour and by Contract per 
Man per Shift of Four Hours. 





May. June. 





Materials | 
Worked | Contract. _ Day-Work. 
ir. | ey ee aaa es 

) } j 
Maxi- Mini-| Maxi- Mini- Maxi-| Mini- Maxi- Mini- 
mum. mum. mum. mum. mum. mum. mum. mum. 


c. ft. c. ft.|c. ft c. ft. c. ft. oc. ft. c. ft. | c. ft 


Contract. Day- Work. 





Sand ..' 21.75 | 15.11/18.00 828 820 4.50 18.00 4.50 
Clay | 12.18 | 10.25! .. - 9.37 3.81 

Boulders | 13.15 9.06 12.00 4.25 10.00 1.60 10.00 450 
Reck ..| 15.00 9.75! 650 5.70 .. oe 5.69 5.04 
Sand and | 
gravel ..| 16.85 12.10 13.50 6.75 9.00' 4.50 9.00 6.25 
Sand, clay. 


and gravel 16.38 | 8.05 | 15.75, 9.00 9.92, 4.29, 2.60) 2.22 

The results, as might be expected, are very 
variable, but the maxima attained by the men em- 
ployed, who were working by contract, should form 
: useful guide as to the most they were capable of 
cong. 

In all, 168 lineal feet of cylinders, 12 ft. in dia- 
meter, were sunk by divers, chiefly through large 
boulders, in 4274 shifts, or an average of 25.4 shifts 
per foot; these boulders were so closely packed 
that they had to be broken by drilling holes, in 
which small charges of dynamite were fired; many 
of the boulders were from 4 ft. to 6 ft. long, and 
up to 8 ft. in girth; 35 lineal feet of brick wells, 
12 ft. external and 6 ft. internal diameter, were 
—_ in 1068 shifts, or an average of thirty shifts 
a foot. 

The rock at the bottom of thirty-two cylinders 
was dressed level in 1621 shifts, or an average of 
fifty shifts for each; and as the rock dipped 
rapidly, a depth of 2 ft. to 3 ft., or from 8 to 12 
cubic yards, had to be removed in order to fairly 
bed each cylinder. 

_Atthe Penner Bridge both cylinders, 12 ft. in 
‘liameter, of the fifth pier were sunk a depth of 
34 ft. below the river-bed, and a further 30 ft. by 
divers through 15 ft. of sandy clay and marl, 


The average number of shifts per fqot was 
twenty, and the average sinking per month 
4 ft. 6 in. 

At the south abutment of this bridge brick 
wells 12 ft. in diameter and 3 ft. thick were sunk 
by divers 28 ft. through clay, clay mixed with 
sand, and sand, to a total depth of 56 ft.; the 
average number of shifts a well per foot was 16.2. 

The last 8-ft. sinkage of No. 4 well in this, above 
rock, was in fine sand, the average shifts taken for 
this being eight per foot; as much as 10 cubic 
yards of sand being sent up in 24 hours—i.e., 
three shifts. 

The cost of this work is shown in detail in the 
following statement :— 





Cost of Work done by 
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| Depth of 
Month. Oy — 
; Sig- Pump Sunk. 
Divers. nallers. | Coolies. | 
Rs. a. Rs. a. Re, a. p. | ft. 
March is a ee 5 4 | 2 39! Nil 
ae 1510 €6 55 Nil 
es ie 914 48 00 7 
Jume.. .. ..| 188 0 1812 88116 6 
a)... 10 2 45 80 12 
573 10 59 0 | 278128! 2% 
Ks. 906 6a. 8p. 
—— , 574 , 
This gives the cost of divers only = 95 =Rs.23 


per foot, or Rs.5 7a. per cubic yard of the volume 
of cylinder, or a total cost of on = Rs.36 4a. per 


lineal foot, or Rs.8 9a. per cubic yard. 

Tn the following table is given an abstract of the 
work done by divers in sinking cylinders at the 
Penner Bridge during thirteen months, and its cost, 
which, of necessity, varied greatly, according to 
the material in which they worked; the results 
obtained for 6032 shifts form a good guide as to 
what may be expected in similar work done in a 
confined space at considerable depths : — 


Work done by Divers, and Cost of the Same. 
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June 441 3 0 ; 2.32; 232 190 0 5 33) 14.22 
July .. 693 15 6 4.53 2.59 7.12 97 7 6) 178) 26.00 
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ept. ..| 1,145 8 011.06 .. | 11.06 |103 1 2) 483) 39.15 
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ov ji, 56 8 4.69 4.76/| 13.60) 83 6 6) 431) 31.69) 1 
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In hard clay the divers did 6 in. in six shifts, 
equal to twelve shifts per foot sunk ; in difficult 
boulders only 1 in. in six shifts could be done, or 
seventy-two shifts per foot of cylinder sunk. 

The totals of the above table give the average 


17093.14.7 
= = Rs.98.5a., and 
costs per foot sunk 198.24 5a., an 
6032 


; i f k = 30.42, 
the average shifts per foot sunk as 198.24 


or, say, five days’ work a foot. 


Durasiuity or Divers’ Dresses in INpIA. 


All rubber articles suffer in a tropical climate, 
and the life of ‘diving dresses is probably consider- 
ably less than in cold countries ; the dresses used 
at the Chittravati and Penner bridges were care- 
fully looked after, and repaired and patched as 
long as they could be made use of. e results, 
noted in the following table are for dresses by the 
two best-known English makers, designated by the 
letters A and B in the table in the next column. 
Each dress was used for one shift a day when in 
good order. 

Whatever the reason may be, those made by one 





10 ft. of sand, and 5 ft. of rock. 


table, much longer than those of the other, though 
used by the same men under exactly similar con- 
ditions. 
Table Showing Life of Diving Dresses. 
Average Hours 
Lasted 


per Dress. 


Total Hours Worked by 


Bridge at which 
Dresses were Used. 
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454% |25| Be Ae Bis 
yt Dresses. | 5 .. Dresser. Dresses. Dresses, 
fi a” 








Chittravati Bridge... 9 11600 | 15 12455 1278 | 830 
Penner Bridge — .. 12 16,656 | 10 | 15,880 | 1888 O43 


Both the general and relative‘results obtained at 
these two bridges, 25 miles apart, agree very 
well, the life of A’s dresses being, it will be seen, 
about half as long again as B’s. 


LITERATURE. 


abneiniennnee 
The Chemistry of Gas Manufacture: A Practical Manual 

Sor the Use of Gas Engineers, Gas-Makers, and Students. 

By Harotp M. Royte, F.C.S., Chief Chemical 

Assistant at the Beckton Gas Works. London: Crosby 

Lockwood and Son. [Price 12s. 6d. net.] 

Tue author explains in the preface that he has had 
to confine himself strictly to certain aspects of the 
chemistry of gas manufacture, leaving the opera- 
tions of manufacture alone. This is more fully 
€orrect than the reader might expect, and the few, 
naturally very welcome, digressions into the realm 
of pons are so incidental as to be easily over- 
looked. That can hardly be helped, unfortunately, 
since the author justly styles his volume ‘‘a small 
work upon an inexhaustible subject.”” When we 
say that a good deal will not be found in the 
volume, we therefore do not mean to be critical. 
A practical manual from one of the chemists of the 
great Beckton Gas Works is, of course, valuable, 
as giving us information and useful hints on the 
methods and apparatus in use at one of the 
leading works of the globe. We are not troubled 
with + epwerw and suggestions which have never 
stood the test of practice. Bearing in mind that Mr. 
Royle writes for gas engineers and students, we 
shall not expect details of delicate chemical analysis, 
requiring an expert. We are entitled to look for 
more references than we meet with, however, and 
should be instructed as to the sources of error and 
the corrections to be applied to an instrument 
like the Lewis Thompson calorimeter, for instance, 
though the author states that corrections are not 
required for practical purposes with these instru- 
ments. 

The author presumes a knowledge of the ‘‘ele- 
mentary truths and processes of chemistry,” but 
wisely begins with the preparation of standard solu- 
tions, in which first chapter he also explains the 
characteristics of the various indicators used in 
volumetric analyses. In Chapter II., on ‘‘ Coal,” 
we notice the only reference made to peat in the 
volume, a quotation from the Glasgow Herald of 
1902. We could not complain if peat had been 
kept out altogether; but 1902 is rather ancient 
literature on the modern peat problem. Analyses 
of coals are quoted from James Paterson’s ‘‘ Litho- 
logy of Gas Coals.” The analytical notes are 
good, but the information on the determination 
of the calorific value of coal, the Lewis Thomp- 
son and the Mahler-Donkin bomb calorimeter 
is hardly sufficient to enable an inexperienced 
man to carry out the determinations and calcu- 
lations. Chapter III., on ‘‘ Furnaces; their 
Testing and ulation,” cannot enter tito the 
construction of the retorts and settings, but de- 
scribes how the settings should be regulated. In 
explaining the use of the H. Watkins heat-recorders 
—rectangular blocks with five cylindrical recesses 
containing pellets—the author says :—‘‘ Suppose 
No. 11 pellet has fused and No. 13 remains intact, 
the temperature on referring to the table will 
be between the two—viz, 1637 deg. Fahr., or 
between that and the next (No. 13) 1742 deg. Fahr.” 
Similar examples of careless wording are frequent, 
and in the same chapter we cannot help noticing 
another failing of the author's, that of not ww ged 
marking his subdivisions. Having descri the 
Watkins recorders and Seger cones, apparentl 
under the heading ‘‘ Interpretation of Results,” he 
passes on to the Siemens, Féry, and Wanner pyro- 
meters, each distinguished by a bold-type heading, 











of the makers wore, as will be seen by the annexed 


and then, without any subdivision, to the Sarco and 
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the Simmance-Abady automatic carbon-dioxide re- 
corders. 

Chapter IV., ‘‘ Products of Carbonisation,” deals 
with the composition and analysis of tars and 
coke; no reference is made to the determination 
of. water in tar, although that question not infre- 
quently leads to litigation. The next chapter, 
** Analyses of Crude Coal-Gas,” concerns the im- 
purities of the gas ; the section is short, and does 
not mention acetylene at all. The following 
chapters, on the analyses of lime, ammonia, 
and iron oxide (the latter for gas purification) 
go more into details, and ammonium sulphate 
is referred to in Chapter VI. Chapter IX. deals 
with naphthalene and its removal from the gas, 
a problem which is not yet fully solved. Analyses 
of fire-bricks, fire-clay, Weldon mud, and spent 
oxide fill Chapter X., and then comes the impor- 
tant Chapter XI., on ‘‘ Photometry and Gas-Test- 
ing.” The Simmance-Abady and Junker gas- 
calorimeters and flame-tests (after Mahler) are dis- 
cussed, and the Bunte burettes and the Simmance 
and Lux gas-balances are mentioned, among other 
apparatus. As regards further details, the reader 
is referred to Hempel’s ‘‘Gas Analysis.” We 
should think that, if it was necessary to cut down 
the matter, the photometry part might have been 
shortened, although the account of the Simmance- 
Abady flicker photometers is quite in its place. 
The last chapter, on ‘‘Carburetted Water-Gas,”’ 
deals with various gas-oils, their flash-points, &., 
and also with the oil-gas tar, which is difficult to 
utilise, because its paraffin cannot easily be ex- 
tracted ; its recent application for improving road- 
surfaces—laying the dust—is referred to. 

The three appendices A, B, C, of which A is 
again subdivided into A, B, C... P, contain some 
very useful extracts from previous literature. The 
miscellaneous notes of Appendix B should certainly 
have been embodied in the text; we notice several 
quotations refer merely to the page of the journal 
quoted, without any indication of date and volume. 
The useful tables of Appendices A and C, on Metro- 
polis Gas, stand by themselves. This Appendix A 
reprints the notification of the Gas Referees, Messrs. 
C. V. Boys, J. S. Haldane, and A. Vernon Harcourt, 
for the year 1907, and describes the various London 
standard apparatus and their use. The alphabetical 
index which concludes the volume is not carefully 
compiled ; many names and terms are altogether 
missing, and other names, though connected with 
several instruments, are only mentioned once. 

With its many excellent features, the book, 
which is well printed and got up, will deservedly 
make friends. The tenour of the following re- 
mark would have pleased Lord Kelvin and other 
advocates of the metric system with him. ‘‘This 
formula (for British thermal units) is generally used 
in this country, although, owing to the convenience 
attained by the coincidence of kilogrammes and 
litres of water, we use the metric water measure 
and the Centigrade thermometer, and calculate our 
results first in calories and then in B. Th. U., by 
multiplying by the factor 3.97.” 





The Practical Design of Irrigation Works. By W. G. 
Buren, M. Inst.,C E. London: Archibald Constable 
and Co., Limited. [Price 21s.] 

Mr. Buicn's volume on irrigation works is based 
upon the plan of describing in fairly full detail 
existing structures, and then pointing out how, in 
the author’s opinion, these might be improved. 
We cannot say that in all cases we find ourselves 
in agreement with the author’s criticisms ; but in 
practical engineering there is undoubtedly much 
room for differences of opinion. One engineer 
may attach special importance to keeping the limit 
of pressure on the foundations to a minimum, 
whilst another will consider that provision against 
a tendency of a dam to slide down stream is the 
governing factor of the design. Adam or weir built 
by the one will have often quite different propor- 
tions than that built by the other, and each can 
doubtless give examples of failures, to show the 
supreme importance of his own particular predi- 
lection. Whether, however, one agrees or not with 
Mr. Bligh’s conclusions, the collection of dimen- 
sioned sketches of different weirs and dams in all 
parts of the world will certainly be found useful 
and suggestive to the engineer engaged in irriga- 
tion works. The elementary theory of the stability 
of retaining-walls and dams is given in the opening 
chapters of the volume, and the author has taken 
the trouble to draw in the lines of resistance for a 
large proportion of the structures illustrated, and 


this, jn, is a valuable and commendable feature 
of the volume. His discussion of the resistance of 
an arched dam is, however, quite inadequate, and 
the stresses deduced by his methods are of very 
doubtful validity. In fact, it is a very nice problem 
in applied mathematics to determine, in the case 
of an arched dam, what proportion of the total 
load is carried by arch action and how much by 
the structure acting as a simple gravity dam. A 
somewhat detailed study of the Bear Valley Dam, 
for example, leads to the conclusion that its 
stability was due to the masoury taking a per- 
manent set, since the deflection necessary to develop 
the arch action would otherwise involve tensions on 
the up-stream face, which the masonry would un- 
doubtedly ke incapable of resisting. 

In the section dealing with submerged weirs 
founded on a pervious stratum, the author de- 
velops a theory of the resistance of such structures 
to undermining, which appears to us totally erro- 
neous. Such works consist in general of a vertical 
weir wall flanked on the up-stream and down- 
stream sides by aprons of stone pitching, which may 
or may not be pervious. Mr. Bligh claims that 
if A be the area of section of the weir and apron 
along the line of the river, and p the specific 
gravity of the masonry ; then A p = CH, where C 
is a coeflicient and H the head of water retained. 

It will be obvious that such a formula is totally 
irrational. In designing a weir of the character in 
question there are two points that require atten- 
tion : first, that the apron, if impervious, is heavy 
enough not to be blown up by the water-pressure 
below it; and, secondly, that it is long enough to 
reduce the velocity of the escaping water to a limit 
below that at which it is capable of carrying away 
with it the sand from below the structure. In fact, 
the whole substratum of such a weir resembles in 
many respects an ordinary water-filter. It has, 
however, usually to sustain a much greater head, 
and in order to avoid waste of valuable water by 
leakage, must be designed so as to cause the water 
to traverse a much greater body of sand than is 
usual in filter practice. In general this condition 
involves the use either of a deep-sunk wall across 
the stream, or of a considerable length of impervious 
apron. The main point is to destroy by fluid fric- 
tion, through a large body of sand, the head, pro- 
ducing the flow. In theory, at least, such a weir 
can never be perfectly water-tight, but it is pos- 
sible by sufficiently extending the impervious apron 
to reduce the leakage below any assigned limit. 
The head tending to blow up such an apron 
diminishes nearly uniformly from one end of it to 
the other, but may be a very considerable fraction 
of the total head retained. Owing to an insufficient 
thickness of this apron, there was a blow-up 
at the Narora Weir across the Ganges in 1898, 
a thickness of 5 ft. of masonry having to carry 
below it a net head of 11 ft. of water. In this 
instance the down-stream end of the apron rested 
on a line of wells, which, thus situated, must have 
tended to augment the pressure below the masonry. 
Had these deep wells been placed at the up-stream 
end of the masonry the accident would probably not 
have occurred. 

From the foregoing it will be seen that it is not 
the weight or area per foot-run of a weir which 
should be proportioned to the head, but the total 
length of the impervious portion of theapron. The 
more or less pervious pitching in which the down- 
stream toe of the river terminates really serves as 
an inverted filter, retaining the sand in position, 
whilst allowing the leakage water to escape more 
or less freely. At the Asyit Barrage across the 
Nile this function of the lower portion of a weir 
founded in sand received definite recognition. 

Mr. Bligh’s views as to the stability of such 
structures we hold to be wholly fallacious. He 
seems to be of opinion that it is possible to greatly 
decrease the voids through a mass of sand by load- 
ing the latter. As a matter of fact, Professor 
Osborne Reynolds has shown that compressing a 
well-settled mass of sand actually increases the 
voids, and would thus, if anything, facilitate the 
passage of water through the sand. In other 

rtions of this section Mr. Bligh, as far as he is 
intelligible, treate such a weir as a sort of reduc- 
ing-valve, holding that the weight of the structure 
per foot-run (measured in the direction of the flow 
of the river) destroys the head apparently in the 
same way as a safety-valve, for instance, reduces 
the pressure of the steam flowing through it, from, 
say, 150 1b. per square inch down to that of the 





atmosphere. This contention cannot be sus- 





tained for one moment. Whilst steam is flowing 
through such a valve the valve is completely 
balanced by the pressure beneath it, and settles 
down on to its seat for any lower pressure, and 
opens further for higher pressures. It is, in fact, 
an essential feature of its action that it shall move 
with each change of pressure. Moreover, the 
steam which escapes does so with the full velocity 
due to the head, and this in the dam analogue 
would lead to rapid undermining of the whole 
structure. In short, the essential consideration in 
designing weirs on sandy strata is, by one means or 
another, to keep down the velocity of flow in the 
leakage, which must in all cases occur to a greater 
or lesser extent. From this point of view it is 
more or less a matter of indifference whether the 
impervious apron is provided on the up-stream or 
down-stream side of the crest of the dam. The 
former position has the advantage that a thinner 
layer will suffice, as it is in no danger of being 
blown up; but, on the other hand, its condition is 
not so readily ascertainable from time to time as 
when the apron is on the down-stream face. The 
latter position has also an advantage in facilitating 
the provision of a water-cushion. 

The section dealing with the theory of such weirs 
is the main novelty in Mr. Bligh’s book, the re- 
mainder of which consists mainly of a detailed 
description and criticism of a large variety of exist- 
ing irrigation works. This, as we have already 
mentioned, should prove serviceable to those en- 
gaged in operations of a similar nature, whether or 
no they acquiesce in all the author’s views. It is 
this feature which will give the volume a permanent 
value as a work of reference. 
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REsISsTENCIA AND MeTaN Raitway.—An important 
line is projected in the Argentine Republic, to run from 
Resistencia to Metan. The length of the line will be 
360 miles, and if it is carried out, a vast tract of country 
would be opened for settlement. This territory 18 ex- 
tremely fertile, and contains forests of quebracho, lapacho, 
and othertimber. The line would be of easy construction, 
as it passes, for the most part, through a rolling plain. 
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GEAR ARRANGEMENTS AND RATIOS 
IN MOTOR-CARS. 


Tue fact that in the recent Scottish trials of 
motor-cars no less than 27 per cent., or 22 out-of the 
81 cars which completed the. trials, failed to take 
their load up all the hills, shows that the calculation 
of the gears for a car is not yet always understood. 
The fact that in the three and four-speed cars the 
ratio between the top and bottom speeds varied from 
2 to 1 to 10 to 1 confirms this view. There were 
cases, no doubt, in which the failure in hill-climb- 
ing was due to defects in the engine, but in the 
majority of cases it was simply due to the bottom 
gear not being low enough, and the result could 
perfectly well have been foretold. 

In the present state of knowledge as to motor- 
cars there are ample data to calculate the perform- 
ance of a car beforehand with as great accuracy as 
that of most other kinds of machinery, and there- 
fore the whole subject of gears should be treated 
in a scientific manner. In order to calculate the 
performance of a car under certain specified con- 
ditions, we want to know the resistance and the 
tractive effort. 

The resistance depends on— 

1. That due to rolling resistance on the road. 

2. That due to the gradient. 

3. That due to wind. 
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At the speeds at which reasonable motorists go, 
the latter is comparatively small, and for hill- 
climbing purposes negligible. 

The tractive effort depends on— 

1. The torque the engine will give. 

2. The friction of transmission. 

3. The ratio of gear between the engine and back 
wheels. 

4. The diameter of the back wheels. 

Although we seldom know all these factors with 
absolute accuracy, we know them near enough for 
practical calculations. 

Taking the question of the greatest resistance 
to be overcome first, we may take it for granted 
that a modern motor ought to be able to take 
its full load up any hill on a road habitually 
used for horse traftic. This means that it must 
take it up short stretches of 1 in 4. The re- 
sistance expressed in pounds per ton due to this 
gradient is 560 lb. Rolling resistance will vary a 
gvod deal with the surface of the road ; but as the 
surface on steep hills is generally bad, it may reach 
100 Ib. per ton, making a total tractive force re- 
quired of 660 lb. per ton. 

Assuming that we know the brake horse-power 
of the engine at the revolutions at which it gives 
its greatest torque, we can calculate the tractive 
effort as follows :— 

The torque in inch-pounds = Brake horse-power x 63,024 
Revolutions per minute 

The tractive force in pounds per ton is then = 

Torque x ratio of gear x efficiency of transmission 

Weight in tons x radius of driving-wheels in inches 
If there should not be an actual brake-test of the 
engine available, asin the case of a design which 
has not yet been built, it is usual to estimate the 
power the engine will give by assuming a torque 

















uivalent to a mean pressure in the cylinder 
which is estimated by experience. In this case it 
is simpler to use the assumed mean ang directly 
to calculate the tractive force, as follows :— 

Tractive force per ton = 
Cylinder area x stroke x mean pressure x ratio of 
gear x efficiency 
Circumference of driving-wheel x 2 x weight in tons 


all dimensions being in inches. If more than one 
cylinder, the total area to be taken. 

In these formule the only uncertain factor, if 
we have a brake-test of the engine, is the co- 
efficient of friction of the transmission gear. 
Absolutely definite experiments on hardened-steel 
gear-wheels running under the varying conditions 
of motor work are wanting ; but an assumption of 
a loss of 8 per cent. for each pair of gear-wheels 
through which the power passes corresponds very 
closely with the actual performance of cars on the 
road 





The ordinary arrangements of the transmission 
gear of a petrol-car having four speeds are shown 
di mmatically in Figs. 1, 2, and 3, annexed. In 
each case the power is delivered to the shaft A from 
the friction-clutch on the engine, and through the 
wheels 1, 1, 2, 2, 3, 3, 4, 4, to the shaft B, and 
thence by the universal joint C, and bevel-wheels 
D to the back axle G and road-wheels H. The 
gear-wheels 1, 1, 2, 2, 3, 3, and 4, 4 are those of the 
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first, second, third, and fourth speeds respectively, 
and are slid into gear as required. The efficiency of 
the change-speed gear varies in the different arrange- 
ments shown. 

Fig. 1 shows a gear-box with a shaft-to-shaft 
drive on all the speeds, the power being trans- 
mitted from one shaft in the gear-box to the other 
in each case. The top speed is shown in gear. The 
ms ap | of the gear-boxes, however, are arranged 
with a direct drive on one of the a? generally 
the top, as shown in Figs. 2 and 3. Fig. 2 shows 
this arrangement with the direct speed in gear, 
the power passing through the claw-clutches 4 from 
the shaft A to B, without going through any gear- 
wheelsatall. Fig. 3 shows the same gear-box with 
the third speed in gear, and it will be seen that 
in this case the power has to go through the gear- 
wheels E, E to the back-shaft F, and then through 
the -wheels 3, 3 tothe shaft B. In the case of 
the first and second speeds the drive is the same, 
the wheels 1, 1 or 2, 2 being engaged in place of 
3,3. Thus in the direct drive gear-box the friction 
and noise are negligible as long as the direct 
— is in use, but are practically double that of 
the shaft-to-shaft gear-box when the other speeds 
are used. 

If we assume that there is a loss of 8 per cent. of 
the power transmitted for each — of gear-wh 
it goes through, the following will be the efficiencies 
of the various arrangements. In these some small 
losses, such as that of the back-shaft F, when 
running idle, and that of the universal joint O, are 
omitted. These may vary slightly in different cars, 
especially that of the universal joint. In a well- 
designed car, however, this should run practically 
straight, and all the small losses together should be 
a negligible amount. The shaft-to-shaft gear-box 
(Fig. 1) will have an efficiency of 92 per cent. on all 








the speeds, and as the efficiency of the bevel-drive 
is 92 per cent., the efficiency of the whole trans- 
mission from the engine to back-axle will be 92 per 
cent. of 92 per cent., = 85 per cent. 
The direct-drive gear-box, when the direct speed 
is in use (Fig. 2), will have an efficiency of 100 per 
cent., and therefore the efficiency of the whole 
transmission will be 92 per cent. of 100 per cent., 
= 92 per cent. : 
The direct -drive gear- box, with any of the in- 
direct speeds in use (Fig. 3), will have au effi- 
ciency of 92 per cent. of 92 per cent., = 85 
cent., and the efficiency of the whole transmission 
will be 92 per cent. of 85 per cent., = 78 per cent. 
In the case of a car with side chains there will be 
the friction of these in addition, which will lower 
the above efficiencies about 5 per cent. all round. 
In estimating the torque we are likely to get 
from an engine, we should assume that it is not 
likely to materially exceed that corresponding to 
95 ib. mean pressure, even if the compression, 
&ec., are covnape for getting the greatest ae 
power ; though a few engines, when carefully tuned 
up, may reach 100 Ib. If, on the other hand, 
power is sacrificed to other considerations, such as 
extreme silence, it may be a good deal less. 
It is, perhaps, easiest to show the working of a 
formula by taking a definite instance. Let us 
assume a car with four cylinders, 34 in. by 5 in., 
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weighing, with passengers, 30 cwt., having 32-in. 
driving-wheels, a live axle, and a direct drive on 
the top speed. Assuming a torque equivalent to 
95 lb. mean pressure and 78 per cent. efficiency 
on the low — we get a tractive force for gear 
ratio 1 to 1 o} 


38.48 x 5 x 95 x 0.78 
100.56 x 2 x L5 





= 47.3 lb. per ton. 


Consequently for a tractive force of 660 we must 
have gear ratio of ie 


equivalent to a speed of 8.2 miles an hour at 1200 
revolutions per minute of the engine. 

The above dimensions are practically those of a 
car in the Scottish trials, which, however, was 
geared to 18 miles an hour at 1200 revolutions ; 
that is to say, its lowest gear had a ratio of 6.3 to 
1. Naturally this car, in spite of having ample 
power, not only failed to take any of its passen 
up several hills, but had also to pushed ; all of 
which could quite well have been avoided by a little 
previous calculation. 

Having found the ratio of gear necessary for our 
low speed, we can consider the ratios and arrange- 
ments of the other speeds. In this the first point 


eels | to settle is the top speed, as we can fit the others in 


afterwards. 

In this case we must settle whether we are to 
have a direct drive on one speed or shaft-to-shaft 
on all speeds, as this very much affects the question. 
In the older cars there were four speeds, driving 
from shaft to shaft in each case. In this case the 
efficiency of them all was practically equal, and 
there was little difference in the noise. Later, as 
engine power increased, the plan was adopted of 
having the top speed direct, so as to avoid the 
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noise, and doing the ter part of the running on 
it. In this nc the efficiency of the top speed is 
increased, as the drive does not go through any 
ears, but that of the others is reduced, as the 
rive goes through two sets of gears, and the noise 
is increased for the same reason. Hence it is not 
worth while having a direct drive at all unless we 
have enough tractive force to do the greater part of 
the running on it. We must therefore have enough 
for moderate slopes, bad roads, and head winds. 

A moderate-powered car should probably be able 
to take its full load up about 1 in 16 on a road with 
a pretty good surface, which means a tractive force 
of about 300 Ib. per ton—i.e., a ratio of 3.3 between 
the tractive force on the top and bottom speed. The 
ratio of gear between the top and bottom speeds 
will have to be ere than this, owing to the 
lower efficiency of the low speeds, which is only 
85 per cent. of the top. It will therefore be about 
3.9 to 1. 

In a low-powered car the ratio should be greater 
than this, as we shall not be so ambitious as to 
go up hills on our top speed. In a very high- 
powered car, however, it can be a good deal less, 
as the car will be faster than there is the least need 
for on the flat, and so the only use of the power is 
to go up steeper hills without changing gear, and 
for this and wind resistance we shall probably need 
quite 250 lb. per ton tractive force on the -— speed, 
while that on the bottom should be much the same. 

In practice we find that the low-powered cars are 
seldom given a ratio between the top and bottom as 
high as 4 to 1, the majority of those in the smallest 
class in the Scottish trials having ratios of 3 to 3.5. 
The fact that the majority of the cars in this class had 
to shed passengers, and several had to be pushed to 
get up the hills, shows that the low gear was generally 
too high, and that if ithad been lowered toa fourth 
of the top, it would have been an improvement. 
On the other hand, we find very powerful cars being 
made with the ratio 4.5 to 1 or more. A calcula- 
tion of the tractive forces shows that in this case 
either the top speed will be so high as to be quite 
useless, and with insufficient tractive force to over- 
come the wind resistance, or else the low speed 
will be unnecessarily low and give a tractive force 
far higher than would make the wheels slip. Prob- 
ably while the low and moderate - powered car 
wants a ratio of about 4 to 1, the high-powered car 
should be about 3.5 

Coming now to the question of the number and 
arrangement of the speeds, there are two main 
questions :—- 

1. Shaft to shaft v. direct drive. 

2. Three speeds »v. four. 

In many ways these questions are really one. If 


we are going to have four speeds, it seems that we’ 


should have them all equally efficient and silent. 
This is the older plan, the ratio of the speeds 
being 1, 2, 3, 4, the tractive forces being in the 
inverse ratio, the efficiency of the transmission with 
a live axle being on all of them 85 per cent. In 
this case the engine was always run at its best 
number of revolutions, and practically always at 
its full power, the speeds being changed for this 
as necessary, and also for varying the speed of the 
car. 

Many carsare, however, made now in which there 
are four speeds with a direct drive on the top, 
making the efficiency for this 92 per cent., but 
reducing that of the others to 78 per cent. The 
result of this is that the third, although 20 per 
cent. lower than the fourth, has only about 10 per 
cent. more tractive force, and this makes it of 
very little use ; the hills which can be taken on it, 
but not on the fourth, being very few. 

An alternative arrangement of four speeds with 
adirect drive on the third has been used to a small 
extent. In this case either the direct drive is too 
low a speed for general use, or else the top speed 
is so high as to be useless. 

It therefore appears that if we are to have a 
direct drive, which is ncw generally considered 
essential for comfort, there is no practical advan- 
tage in having four Dn a provided the three are 
properly proportioned. 

It must always be remembered that providing an 
extra speed adds considerably to both the ex- 
pense and weight. We can, therefore, in a three- 
speed car put ina larger engine than in a four- 
speed, weight and cost being equal. It is difficult 
to say exactly how much larger, but probably at 
least 20 per cent., as it costs very little extra to 
make an — somewhat larger if the quantities 
made and other things are equal. 





We can see the different merits of these arrange- 
ments if we take an actual car. Letit be, as before, 
30 cwt. loaded weight, four cylinders 3}in. by 
5 in., 32-in. driving-wheels. Let the ratios between 
the speeds of the four-speed be the usual 1, 2, 3, 
and 4, and between those of the three-speed 1, 2, 
and 3.8. 

In each case let the low speed be so arranged 
as to give a calculated tractive force of 660 lb. per 
ton, allowing a torque equivalent to 95 lb. mean 
pressure, and a loss of 8 per cent. in each pair of 

ear-wheels—i.e., 92 per cent. efficiency on the 

irect drive, 85 per cent. for all the speeds of the 
shaft-to-shaft drive, and 78 per cent. for other 
speeds of the direct-drive car. Lee 

In this case the tractive forces, speeds in miles 
per hour at 1200 revolutions of the engine, and the 
actual ratios between the engine and back wheels 
will be as the table annexed. The particulars of a 





same power, and always runs fewer revolutions per 
mile, the wear and tear will be less. 

The correctness of the above calculation as to 
the negligible advantage of four-speeds when one 
is a direct drive is shown by the actual results of 
the hill climbs in the Scottish trials of 1907. It is 
obvious that, in taking such a trial, it is little use 
to make comparisons between cars of totally 
different sizes and powers, and we should only, 
therefore, take those classes in which there are a 
fair proportion of three and four-speed cars— 
classes 4, 5, and 6. In these three classes there 
were thirteen three-speed cars and twenty-six four- 
speed cars. ‘The average weights of the three and 
four-speed cars are within 1 per cent. of each other, 
and the average cylinder capacities within 2 per cent. 
These cars were tried up four hills of such varying 
gradients that had there been any advantage in the 
four speeds, it would have shown decisively in 








Tractive Forces 


Number and Arrangement of Speeds. Pounds per Ton. 


Four speeds, shaft-to-shaft drive .. .. 660 330 220 165 12.8 
Four speeds, direct drive on top .. ..| 660 330 220 194 14 
Four speeds, direct drive on 3: a -.| 660) 330 259 165, 14 
Three speeds, direct drive on top .. 660 330 .. 204 14 


Three speeds, direct drive on top, with 


engine 20 per cent. more powerful 660; 330 .. 204 117 


on Respective —_— Ratio of 
and Driving- Wheels. 


Speed in Miles per Approximate Gradient 
Hour at 1200 Revolu- which will be 
tions per Minute of Ascended on the 
Engine. Respective Speeds. 


tween Engine 


2nd 3rd 4th Ist 2nd 3rd 4th Ist 2nd, 8rd = 4th 


One in 

| 
6443/32 9 18 27 86 “4; 8) 182) 195 
7 (47/35 82 164 244 328 4| 8 | 182) 156 
7 47/35 82 164 %4 928 4/ 8 11:7| 195 
7 |../87\88 164) .. |r | 4] 8 | 145 
5.8 8198 198 .. 37 4/8 | 14.5 


Nors.—Ia this table the top speed of the three-speed car is put under the head ‘‘ 4th speed,” because in all comparisons of 


cars with different numbers of speeds it should be assumed that the bottom and top speeds are the ones remaining, and that the 


question is, how many intermediate speeds are used. 


three-speed car with the same sized engine as the 
four-speed are given, and also for one with an 
engine 20 per cent. bigger. 

We can see from this that, for the simple problem 
of getting the greatest speeds over varying roads 
out of a given sized engine, the four speeds with 
the shaft-to-shaft drive should be the best. Owing to 
the greater efficiency of the lower speeds, these can 
be higher than in the case of the direct-drive cars, 
and therefore the car will be faster up hill. This, 
in practice, is often what makes all the difference 
in average speed, as in most cases cars are faster 
on the flat than there is opportunity to drive them ; 
but it may be observed that the shaft-to-shaft car 
is also geared higher on the flat than the direct- 
drive ones, and this is justified, as it has an equally 
efficient third to fall back on. The third speed of 
the four-speed car with direct drive is only useful 
for those hills between 1 in 13 and 1 in 155, and is 
therefore of little use. The three-speed car, with 
the top a little lower than that of the four-speed, 
will probably actually make a better average on a 
give-and-take road, as it is little slower on the flat, 
and will take practically all on its top that the other 
will on its third, and at a higher speed. 

The disadvantages of the four-speed car, with 
direct third, are very clear. The direct drive is 
too low a speed for ordinary use on the flat part of 
the road, and on a run, say, from London to York, 
either the fourth, with its accompanying noise and 
loss of power, would have to be used nearly the 
whole way, or else the engine would have to be run 
excessively fast to get the necessary speed. If on 
the other hand the direct speed is raised to about 
what it is in the three-speed car, the fourth becomes 
so high and has so little tractive force as to be only 
useful for scorching down hill, a thing no reason- 
able motorist does. With the usual proportion of 
speeds, as given, it will be seen that making the 
third the direct speed involves making the bevel 
gear on the back axle with a reduction of 4.7 to 1, 
and it is impossible to make a gear with this 
reduction run as quietly as one with a more 
moderate reduction. 

Comparing the last car with the three speeds, 
but with 20 per cent. more power, we see the great 
advantage of giving more power in place of more 
changes of speed. The car will be faster on the top 
than any of the four-speed cars, as well as being a 
better hill-climber on it, and also very distinctly 
faster on the lower speeds, and will therefore be 
faster, at a given number of revolutions, on any 
kind of hill. The bevel gear will also run more 
quietly, owing to the smaller reduction on it, and 
in any case where the speed is limited by external 
considerations, which is the usual state of affairs on 
the flat, the engine will run slower and quieter. As 
the engine, though larger, only has to develop the 





higher average speed, taking the mean of the four 
hill-climbs. So far from this being the case, the 
average speed of the three-speed cars was higher 
than that of the four-speed. 

It is impossible to go through the results of all 
the various trials, &c., but a careful examination of 
the facts of these for the last four years shows 
that, whether in hill-climbs or races, the three- 
speed can show just as high an average speed as the 
four-speed for the same weight and engine power ; 
consequently any increase of engine power which 
can be given to the three-speed, as compared with 
the four, means additional speed. 

The only remaining question is the petrol con- 
sumption, which some advocates of the four-speed 
claim is very much increased by the reduction of 
these tothree. Here, again, we can take the actual 
facts of the Scottish trials. The average ton-miles 
per gallon run by the above three-speed cars-was 
29.6, and of the four-speed 30.1. That is to say, 
that the net results were a slight gain in speed for 
the three-speed and an increase in petrol consump- 
tion ; both, however, so small as to be negligible. 

To most practical users of cars, speed up hill, 
quietness, and simplicity are of far more impor- 
tance than infinitesimal savings of petrol. For 
special purposes, however, such as competitions or 
races, where reducing the petrol consumption is of 
the utmost importance, there should, no doubt, be 
oor or more speeds, and probably a shaft-to-shaft 

ive. 

The great defects of many of the cheaper three- 
speed cars have been :— 

1. That the proportions of the speeds has often 
been very bad, there being nothing like enough 
difference between the bottom and top. In one 
car, which has been sold in very large numbers, 
this is only 2.8 to 1, so that the car geared as 
usually sold both fails to get up really steep hills, 
and also has to run the engine excessively fast on 
the flat. 

2. That in many of the cheaper three-speed cars 
the engine is so badly designed or constructed that 
its bearings take a great deal of keeping in order. 
It is often assumed that with a greater range of 
speeds there would not be excessive wear with such 
engines ; but probably this is an error, and au 
engine with insufficient bearing surfaces will always 
give trouble. 

It is in any case quite certain that well-designed 
engines, such as De Dions, can be run with three 
or even two speeds, and show as little wear as any 
engines with four speeds. An extra speed may 
enable one sometimes to run the engine slightly 
slower, but only at the expense of greater pressure 
on the bearings; and if it entails going from 4 
direct to indirect drive, the total power required 1s 
increased, and often the wear also. 
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THE CONSTRUCTION OF SMALL 
WATER WORKS. 


Tue smaller towns and villages of Scotland are, 
as arule, so situated that a good gravitation supply 
of water can be obtained, at a very reasonable figure, 
from some stream in their immediate vicinity, and, 
in order to illustrate the works constructed in such 
case, the town of Kilbirnie, in Ayrshire, has been 
chosen as a typical case. The drawings we repro- 
duce on the present page and page 140 are also of 
interest, as they represent the practice of the late 
Sir Wm. Robertson Copland, who had such a wide 
experience of water and drainage works, and of his 
firm, Messrs. W. R. Copland and Sons, Glasgow. 

The supply is drawn from two streams, the Sma’ 
Burn and Pundeayon Burn, situated in the hills 





able shortage at times. As the population increased, 
the shortage in dry weather was felt more and more, 


and in 1894 it was decided to construct a reservoir 


on the Sma’ Burn at the intake already referred to. 
The capacity of this reservoir was seven million 
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as on it the Vpn ny mend of the reservoir depends. 
It is usually carried down until the solid ruck is 
reached, and then filled up to the surface of the 
ground with puddle clay. Until a considerable por- 
tion of the puddle trench is completed very little 


gallons, and by its construction the minimum supply | progress can be made with the construction of the 


was increased to 200,000 gallons per day. 
was expected to suffice for the district for a consider- 
able time to come, but the rapid growth of Glen- 
garnock district, which is supplied from the Kil- 
birnie Works, necessitated a considerable increase 
on the size of the main pipes and the quantity of 
water used. This attracted the attention of the 
mill-owners on the streams lower down, who were 
being prejudiced by the withdrawal of such a large 
amount of water, and the district was forced to 
apply to Parliament in 1902 for power to construct 
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This | reservoir embankment. 


The width of the puddle trench at the surface of 
the ground varies. Where the trench is not likely 
to be deep, the width is, as a rule, fixed by the height 
of the embankment above the ground-level in the 
following manner :—The. puddle-core of the em- 
bankment is taken as 4 ft. wide at the level of the 
top of the: embankment, and slopes of 1 in 12 
outwards are allowed On.each side, which means 
that it increases 1' ft. in thickness for every 6 ft. in 
height of the embankment. If, therefore, the 
embankment is 80 ft. high, the puddle core would 
be 9 ft. thick at the ground-level, and this would 
be the width of the puddle trench at this point. 
The trench, as a rule, narrows as it goes down, 
the slopes being taken as 1 in 8 on each side; the 
minimum width of the trench at the bottom is fixed 
at 4 ft., and, if necessary, the sides of the trench 
are made more perpendicular, so that the width 
will not be less than this figure. 

— clay for filling the trench must be 
of g quality and carefully worked into posi- 
tion. At the place where it is excavated it 
should be cut up, and all stones a lb. in 
weight should be carefully picked out. en put 
in position, it should be spread out in layers 6 in. 
in thickness, and cut up, watered, and worked by 
cutting it lengthwise and across, and treading it 
down. Each layer should be cut and worked into 
the one immediately below, so as to reduce the 
whole to a uniform consistency, to destroy any 
seam or joint and to secure the utmost compact- 
ness and impermeability of the materials. 

Once the trench has been bottomed, in the lower 
portion of the valley, a start is made to lay the 
outlet pipe. This pipe is large enough to the 
ordinary storm water of the stream, so that the 
risk of the water rising in the reservoir before the 
embankment is completed is reduced to a minimum. 

It is hardly practical to make the pipe through 
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lying about a couple of miles to the west of the 
town. The gathering-ground is clean, and sheds a 
water of first class quality. The original works for 
the supply of Kilbirnie and district were constructed 
in 1883-4, when the population was about 3400. 
Additional works were carried out in 1894 to meet 
the demands of the population, which had then in- 
creased to about 5600, and the works, which are 
more particularly described in this article, were 
completed in December last, the population then 
being about 8000, 

Before describing the works just completed, it 
may be well shortly to follow the growth of the 
undertaking from its inception in 1883. The works 
then carried out were very simple, consisting of a 
small weir across the Pundeavon Burn and another 
across the Sma’ Burn. The combined flow of those 
streams, or so much of it as could be carried away 
by a 6-in. pipe, was led to filters situated at a con- 
venient point lower down, and from there carried 
by means of 5-in. piping to the district. The sites 
chosen for the two intakes were such that, if the 
increase of population warranted it, reservoirs could 
be constru at these points later on. 

The district at this time was therefore dependent 
on the natural flow of water in the streams, and as 
this fell as low as 80,000 to 100,000 gallons per day 
in very dry weather, there was apt to be a consider- 








300 350 
areservoir on the Pundeavon Burn, to enable them 
to give the compensation water demanded by the 
mill-owners, and also to meet the growing wants of 
the district. These powers were obtained, but for 
various reasons delays took place, and it was not 
till June, 1905, that the construction of the reser- 
voir which is here described was commenced. 

The general plan of the reservoir, Fig. 1, shows 
the position of the overflow and outlet works. The 
area of the water surface is 10 acres, the greatest 
depth of water 45 ft., and the capacity of the reser- 
voir 59 million gallons. An enlarged cross-section 
of the valley on the centre line of the embankment 
is also given (Fig. 2), and on it is shown the level 
to which the puddle trench was sunk. Fig. 3, 

e 140, is an enlarged cross-section of the em- 

kment on the line of the outlet pipe, and details 
of the overflow, waste-water channel, the upstand 
and gangway, and the method of carrying the outlet 
pipe over the puddle trench are also shown. 

The first work to be done was to clear the site of 
the reservoir embankment of all trees, shrubs, and 
brushwood, after which the surface soil to a depth of 
6in. was removed and laid to one side, to be after- 
wards used for soiling the back slope and top of 
the embankment. The puddle trench in the centre 
of the embankment was then commenced, This is 
the most important work in all earth embankments, 
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the embankment of a size to take extraordinary 
floods, and it is found better to deal with them in 
another way. This is done by keeping a slope on 
the embankment towards one end, and a sufficient 
number of wooden troughs ready to lead the water, 
should it rise to the level of the embankment, over 
and clear of the embankment. It is, of course, 
only at the beginning of the work that trouble may 
be expected from flooding ; after the embankment 
is sufficiently high to give some storage in the reser- 
voir, all that happens is that the water may rise a 
few feet in the reservoir and subside once the 
storm is past. 

It is most important that the outlet pipe should 
be laid in such a manner as to ensure that there 
will be no risk of breakage when the weight of the 
embankment is put upon it. The trench in which 
it is to be laid is excavated to a depth of about, 
2 ft. below the level of the water-run of the outlet 
pipe, and is then thoroughly examined to see that 
there are no soft parts in the bottom of it. If any 
such are found, they are excavated until solid 
material is reached. 

The trench is then filled up solid with 4 to 1 
concrete to the level of the outlet pipe, after which 
the pipe is laid. Before being covered up, the 
pipe is subjected to hydraulic pressure, to make 
sure that there are no leaky joints. This is done by. 
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closing the sluice-valve at the lower end of the 
outlet pipe, and bolting a blind flange on to the 
upper end of it, with the necessary couplings for the 
attachment of the pump. The pipe is then filled 
with water, and the pump brought into operation 
until a pressure of 100 lb. per square inch is re- 
gistered. The joints and pipe are then carefully 
examined to see that there is no leakage while 
under this pressure. If everything is found satis- 
factory, it is then covered over with 6 in. of con- 
crete, and outside of that are 12in. of puddle clay. 
The jatter is to ensure that no water will pass along 
the outside of the concrete (Figs. 5 and 6). 

Special arrangements require to be made at the 
point where the pipe crosses the puddle trench. 
A concrete arch is thrown across the trench to 
support the pipe, and as an additional precaution a 
concrete pillar is carried up from the bottom of the 
puddle trench as well, as shown in Figs. 5 and 6. 

In larger works it is usual, instead of only having 
a pipe through the embankment, to have a masonry 
or concrete culvert. In this culvert the supply- 
pipe is laid exposed throughout its whole length, so 
that it may be inspected at any time. When the 
work is carried out in this way, pipes are carried 
up the upstand to the varivus draw-off valves, the 
culvert and upstand being thus quite dry, except 
when the main scour-valve is open. The method 
of carrying the culvert across the trench is similar 
to that already described, with the exception per- 
haps that the arch might be strengthened by having 
a couple of lattice girders embedded in it, and 
carried well back intu the solid ground on each 
side of the trench. 

In the case of the Kilbirnie Works, the upstand 
is circular, 9 ft. in internal diameter, and is entirely 
constructed of concrete, the outer face being finished 
with granolithic (Fig.’9)? Besides the min outlet- 
valve there are other two valves higher up in it. 
The one is about 12 it. and the other about 26 ft. 
below the top water-level of the reservoir. This 
enables the water to be drawn off at different levels, 
and prevents it being fuuled by scouring the bottom 
of the reservoir, as would be liable to be the case if 
= the lower one were used. 

he upstand is covered with chequered flooring- 
plates carried on 5-in. by 44-in. rolled beams 
(Fig. 10). Openings are placed in it over the 
lengthening spindles for opening or closing the two 
higher valves, so that a key may be fitted on to 
them A headstock is attached to the lengthen- 
ing spindle of the main outlet-valve, on which is 
an indicator showing the exact position of the valve. 
A manway is provided, and a malleable-iron ladder 
gives access to the valves in the upstand. 

Tne gangway to the upstand has a clear width 
of 4 ft. between the Ps se the length of the 
girders over all being 60 ft. (Figs. 3 and 4). As 
shown on the cross-section (Fig. 11), the girders are 
5 ft. in depth, built with a camber of 6 in. The top 
and bottom flanges consist of T-irons 5 in. by 5 in. 
by 4 in., the diagonals, stays, and bearers of angle- 
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irons 24 in. by 2} in. by # in., and the vertical 
stiffeners of T-irons 4in. by 2in. by gin. The 
girders are connected together at each end by 
plates 9 in. by $ in. Each of the angle cross- 
bearers has a wooden runner 4 in. broad and 3 in. 
deep fixed to it, to which the 2-in. planking is 
nailed in parallel widths, with 4-in. spaces between. 

The embankment itself is carried up in 8-in. 
layers, having a slope of 1 in 12 towards the puddle 
wall in the centre of the embankment. The inside 
slope of the embankment up to top water-level is 
3 to 1, and from there to the top of the embank- 
ment, 5 ft. higher, 14 to 1. The width of the em- 
bankment at the top is 10 ft.; the outer slope of 
the embankment is 2 to 1 (Fig. 3). 

The inner face of the embankment is pitched 
with stones 12 in. in depth, laid on a bed of broken 
stone 6 in. in depth. The pitching below top 
water-level had quarry-shivers well brushed into 
the interstices, and above top water-level is grouted 
with cement mortar. The top and outer slope of 
the embankment was first’ covered to a depth of 
4 in. with broken stone, and thereafter soiled to a 
depth of 6 in. 

he overflow and waste-water channels are con- 
structed of concrete (Figs. 7 and 8). The portion 
inside of the reservoir is laid on a , 12 in. in. 
thickness, of puddle clay, and outside on a 6-in. 
bed of broken whinstone. Where it crosses the 
— trench it is supported by a concrete wall 
rought up from the bottom of the trench. 

The excavations for earthwork and puddle-clay 
were taken, as far as possible, from the shallower 
portions po the age ee tage —— : off to 

ients, ing to a depth of 6 in. 
being placed on them where necessary. 

A gauge-well is provided atthe tail of the em- 
bankment for measuring the compensation water. 
The wa rte = a 3-in. weir, and = indicator, 
giving the depth of water ing over the weir, is 
provided, ben 9 so placed that it can be inspected 
at any time by the representatives of the mill- 
owners. 

The capacity of the new reservoir is 59 million 
gallons, which, added to the capacity of the Sma’ 
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Burn Reservoir, gives a total storage of 66 million 
gallons. This storage is capable of providing 160,000 
gallons per day for compensation water and 390,000 
gallons for supply during a period of about four 
months, even su ing that no rain fell during 
that period. A fling , however, the dry-weather 
flow of the streams, which will not be less than 
100,000 gallons per day, it is found that the capacity 
of the works is increased to about 500,000 gallons 
per day over and above compensation water. 

The existing sand filters were -~ oa of 
posing 97,000 gallons per day, and the clear-water 
tank a capacity of 195,000 gallons. Two 
mechanical filters have been added, together cap- 
able of passing 240,000 gallons per day. In the 
meantime no increase has been made for the storage 
of filtered water. The piping in the district has 
been reorganised, and a new main pipe laid through- 
out the whole length of the district. The cost of 
the recent additional works, including the reservoir. 
— of access, piping, and mechanical filters, was 
16,7801. 
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quantity of coke or anthracite, this heat is carried 
in a smaller volume of gas—a saving of bulk which 
is, in many cases, of some importance. As a fact, 
there should, with suitable plant, be an increased 
economy in gas-making, since the distilled gas is 

roduced with proportionally less expenditure of 

eat than the gas ibm an equivalent quantity of 
carbon ; and it should be the aim of designers of 
producer-plant for bituminous fuel to produce 
either a richer gas, with no decrease in economy, or 
an increased economy, with no loss of calorific value. 
In any case, producer-gas, which first gained a 
footing as a gas made from coke or anthracite, will 
in future have to make its way chiefly as a gas 
made from bituminous fuel. 

So far as the actual process of gas-production is 
concerned, the difficulties which have to be dealt 
with in bituminous-fuel producers are those which 
have already been dealt with, more or less success- 
fully, in the case of anthracite producers. Of the 

* troubles which are due to the presence of tar in 
large quantities, one—the caking of the fuel—is 
similar in effect, and has to be treated, if at all, in 
a similar way to the formation of clinker, which is 
common to all kinds of coal. The distinctive fea- 
ture of bituminous coal is the large quantity of tar 
which is carried over with the gas, and this tar must 
be separated from it beforo the gas can be used in 
internal-combustion engines. The tar frequently 
amounts to 4 or 5 per cent., and may be oo hah as 
15 per cent. of the coal. To effect the separation 
rather bulky and expensive plant is required ; and 
itis only in cases where gas is produced in very 
large quantities that any satisfactory return can be 

ot from tar. Besides the cost of the space which 
is occupied by the recovery plant, and of the labour 
which is required in connection with it, the re- 
covery of residuals involves the introduction into 
engineering works of a new and quite foreign trade, 
for plant of this class is in many cases essentially 
chemical plant, yielding producer-gas as a by- 
product. 

In most engineering works and power stations 
the production of tar is an unmitigated nuisance, 
and consequently its destruction is a question of 
the first importance to the progress of power- 
generating plant. The object of the present article 
is to review and criticise the more important of 
the devices which have been adopted or proposed 
for effecting this destruction, and to discuss the 
conditions which are necessary for a successful 
result. 

There are two E pyrene: methods by which tar 
may be destroyed : complete combustion with air, 
and decomposition at a high temperature. In the 
first case, that of complete combustion, the pro- 
ducts—carbonic acid and water vapour—must, for 
the sake of economy, be reduced to carbon 
monoxide and hydrogen by passing them over hot 
coke. (The word ‘‘ coke,” in discussing matters of 
this kind, must be used in its widest sense, meaning 
the carbonaceous residue from the distillation of 
any kind of bituminous coal. It may be a sandy 
substance without cohesion, and it may contain 
more ash than carbon; it practically always contains 
appreciable quantities of bituminous substances.) 
In the second case the tarry vapours are 
directly over hot coke, or through heated regenera- 
tors, and are thereby broken up into, on the one 
hand, gases such as marsh gas, ethylene, &c., with 
carbon monoxide and hydrogen; on the other hand, 
into heavy hydrocarbons and carbon. The heavy 
hydrocarbons are for the most part burnt with the 
coke, so that the general statement is approximately 
true, that the tarry vapours are decomposed into 
fixed gases and carbon. 

In favour of the first method it has been urged, 
on the one hand, that it is only by combustion that 
the tar can be completely destroyed, but this in- 
volves the separation of the whole of the tarry 
vapours, which is hardly ible, since even gas 
made from coke contains tar., On the other hand, 
this method must result in impoverishing the pro- 
ducer gas, since the volatile gases of the coal are 
burnt with the tarry vapours ; so that with a really 
efficient plant working on this principle the final 
gas will consist only of carbon monoxide, hydrogen, 
and nitrogen, just as if the gas were made from 
entirely non-bituminous fuel. This method then, 
while it may go far towards overcoming the defects, 
takes no a of the merits of bituminous 
fuel. The second method preserves most of the 
valuable distilled gases, and consequently yields a 





hardly practicable even under experimental con- 
ditions ; some kind of cleaning plant will always be 
required—at any rate, if the gas is to be used in 
internal-combustion engines, and the most that can 
be looked for is a reduction of this plant to the 
smallest possible dimensions. 

In both methods the gases or vapours are passed 
through hot coke, and it is therefore necessary to 
provide for the maintenance of a temperature high 
enough to effect the required chemical actions, and 
of a column of coke long enough to make these 
actions complete. If, as is usually the case, the 
temperature is maintained by mixing air with the 
gases as they pass through the coke, some combus- 
tion of the gases with the air will occur; the 
desired reduction will only go as far as a point of 
equilibrium, depending on the proportion of air 

resent, and the resulting gas will contain more or 
lone carbonic acid and water-vapour due to this 
combustion. It is therefore desirable to keep as 
low as possible the quantity of air which is allowed 
to come in contact with the hot gases. 

To avoid the use of two kinds of fuel, it is clearly 
advantageous to use, for the reduction of the tar, 
the coke which is made in the producer by distilla- 
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tion of bituminous coal; and it is desirable to 
avoid any transference of this coke from one part 
to another of the plant, on account, not only of the 
labour, but of the loss of heat which is involved. 
The further consideration of these processes can 
better be left until some account has been given of 
the types of plant designed for carrying them out. 

Most of the plants to be mentioned depend for 
their efficiency upon some means of making the 
gas circulate through the hottest part of the fuel ic 
the producer. 

One of the simplest ways of doing this is by 
means of what is known as inverted combustion ; 
that is to say, instead of the products of combus- 
tion passing up through the fresh fuel, the air 

down through the fresh fuel to the zone of 
combustion, where any tarry vapours which it may 
carry with it are destroyed. This device was 
employed in one of the earliest producers—that 
e by Ebelmen about 1841 (Fig. 1), together 
with other features, which will be referred to later. 
A simple plan for inverted combustion is shown in 
Pitach' patent of 1882 (Fig. 2): ~ a at ye 
to @ passage A, and the eaves below by 
the J G. Loomis, wae aie uses inverted 


combustion, draws off the gas below a grate, and a 
similar arrangement is made in Thwaite’s patent of 


richer gas, éven if the destruction of tar is less’ ee 5, page 143). In this last there is also an 
y below 


perfect. In any case complete destruction of tar is air supp 


the top of the fuel, which serves to 





support the combustion in the lower part of the 
generator, the air which enters above the fuel being 
chiefly intended to carry down the distilled gases 
and vapours. In this respect it resembles Kérting’s 
producer, which will be mentioned later. 

In another form of inverted or reversed combus- 
tion, both air and fuel are introduced at the bottom 
of the generator. This has been adopted by Capi- 
taine, Taylor, and Boutillier, all of + are drive in 
the fuel by means of worm conveyors. 

In plant of this type, the distillates, both fixe 
gases and tarry vapours, enter the zone of combus- 
tion mixed with the air supply, and will conse- 
quently be destroyed by combustion, followed by 
more or less reduction of the products of combus- 
tion. The zone of combustion is confined to rather 
narrow limits, since the hot gases pass away from 
and not towards the fresh fuel, and the thermal 
conductivity of the fuel is too small to help the 
spread of combustion upwards to the fresh fuel. 

or the same reasons the quantity of volatile sub- 
stances distilled from the fuel cannot be very con- 
siderable, though it may be increased by heating 
the air supply. In Piitsch’s producer (Fig. 2) the 
passages A and G communicate either with two re- 
generators, through which the outgoing gas and the 
incoming air pass alternately, or with a heat- 
exchanger, in which the gas and air pass through 
adjacent ry om so that the air enters the gene- 
rator ata high temperature. Merely passing the air 
through jackets surrounding the generators is not 
likely to produce much effect on the distillation. 

In order to combine an extension of the zone of 
combustion with pre-heating and partial distillation 
of the fuel, a method has been adopted which may 
be called semi-inverted combustion. In this case 
air enters at the bottom, and the gas leaves not less 
than half way up the generator, but the fuel, before 
its combustion begins, is contained in a retort or 
bell, open at the bottom, which hangs below the 
feeding hopper. This arrangement was used in one 
of Ebelmen’s producers about the year 1841, but 
was not found to give satisfactory results so far as 
tar destruction was concerned. 

The arrangement patented by C. Siemens in 1864 
(Fig. 4) provides that the hot gases must pass round 
the retort before leaving the generator ; the same 
idea was adopted by Moller in 1878, and was deve- 
loped in the patent of Krupp, of Essen, in 1881. In 
this last (Fig. 5) the retort is very long and annular 
in plan, and part of the hot gases pass up the central 
space and through passages at the top, to mix with 
the gases which pass up the outside of the retort. 
In this way a considerable part of the sensible heat 
of the gases is transferred to the fuel in the retort. 

A bell below the fuel hopper has been used by 
Wilson and other designers of producer plant, and 
is frequently found in some form in modern suction 
plants. 

An arrangement, which is of much the same 
nature, consists in using, not a retort, but a pipe, 
which takes off the gas from the centre of the gene- 
rator ; that is to say, below the top of the fuel, and 
this has been done by Lencauchez and others. The 
same principle is applied in Thwaite’s twin pro- 
ducer, Fig. 6, which is a U-shaped producer, from 
which the gas issues through a passage between 
the arms of the U, air being admitted through the 
grate at the bottom. 

In all these producers the destruction of the tar 
takes place, so far as it does take place, in the pas- 
sage of the distillates through the upper layers of 
the heated fuel in the lower part of the generator. 
Combustion will be limited by the lower edge of 
the retort, or of the gas outlet pipe, and distillates 
will be driven out of the retorts only so far as sufti- 
cient pressure is generated in the retorts by the 
action of the external heat. In the case of pro- 
ducers such as those of Lencauchez and Thwaite 
(Fig. 6) it is probable that very little distillation 
will take place ; it will be more complete in the 

roducer of C. Siemens (Fig. 4) and still more so 
in that of Krupp (Fig. 5) ; butas a high temperatuie 
and pater: time are required for the distil- 
lation of bituminous fuel, only the lighter distillates 
will be driven off in the retorts of these producers, 
while the heavier tarry constituents will be retained 
by the fuel until it enters the lower part of the 
generator. Such tar destruction as there may be 
will be due to decomposition, not to combustion, 
since the oxygen of the air, which is admitted at 
the bottom of the generator, will be, for the most 
part, consumed before it can reach the upper layers 
of the fuel = 

A combination of both the principles which have 
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been mentioned consists in admitting air at both top 
and bottom simultaneously, the gas outlet being 
half way up the generator. This has been done by 
Gormann, in 1877 (Fig. 7, page 143), and again by 
Dowson, in 1902 (Fig. 8). Somewhat similar is 
K6rting’s producer of 1903 (Fig. 9), in which air is 
admitted at A, both above and below; but the gas 
outlet G is at the bottom, opposite the lower air inlet. 
In Kent's patent of 1903 (Fig. 10) there are severa) 
air inlets A above and below, and steam inlets S 
between them. 

These producers differ from simple inverted 
combustion producers chiefly in the extension of 
the zone of combustion from the lower air inlet to 
the gas outlet half way up. The distillates, which 
are mixed with air, will be destroyed by combus- 
tion close to the gas outlet, and it is hardly likely 
that the reduction of the products of this combus- 
tion will be very complete. In Kent’s producer, 
since steam is admitted at the level of the gas out- 
let, its decomposition is likely to lower the tem- 
perature of the fuel in the middle of the generator, 
where tar destruction should take place. 

A considerable advance is made in the producers 
in which means are provided for conveying the 
products of distillation below or into the middle of 
the zone of combustion. In Nehse’s German 
patent specification of 1879 (Fig. 11) passages in the 
wall of the generator are shown, communicating 
between the upper part of the generator and the 
space near the grate, through which air is admitted. 
It is stated in the specification that the object of 
these passages is to alow the distillates to get 
to the zone of combustion without the pressure 
which is necessary to force them through the column 
of fuel below, and it is stated that the existence of 
such pressure hinders the destruction of the tarry 
vapours. There is a similar side in Kort- 
ing’s producer of 1903 (Fig. 9); but in neither of 
these producers is any means provided for com- 
pelling the circulation of the distillates. 

In the generator which is the subject of 
Olschewsky’s patent of 1881 (Fig. 12) the gases, 
&c., from the fuel above the gas outlet, which is 
about half-way up the generator, through 
openings in the top of the generator into an annu- 

e, from which a descending passage leads 
to the space below the grate. The are drawn 
down this by the suction of the air-blast injector 
A, and:are driven, mixed with air, under the grate 
and through the zone of combustion. 

Fr. Siemens patented in 1893 (Fig. 13) a generator 
in which the fresh fuel is contained in a bell inside 
the top; the distillation products are drawn off 
through a pipe by the suction of the air-blast A, 
are burnt in the side-chamber C, and the products 
of combustion and air are driven through the hot 
fuel to the gas outlet, which is near the top of the 
generator. In both these cases the combustion of 
the tar will be fairly complete, and the same is 
probably true of the apparatus patented by the 
Société pour la Production et l’Emploi de la Vapeur 
Surchauffée (Fig. 14). The fuel, in this last, is 
contained in an inner casing, which serves as a 
retort, and the. distillates enter a central vertical 
tube by openings near its top. Inside this tube 
is another, through which air is blown into the 
generator, the draught at its end causing the cir- 
culation of the distillates, which pass, with the air, 
through the zone of combustion, while the pro- 
duced gases play over the outside of the inner 
casing before leaving the generator. The apparatus 
may, perhaps, present difficulties in connection with 
its construction and maintenance. 

Whitfield, in 1896, patented a producer which is 
rather like Olschewsky’s, with the differences that 
the down-draught pipe ends above, instead of below, 
the grate, and that the draught is produced by a 
steam jet instead of an air blast, air being admitted 
separately below the grate. In 1902 he patented 
his well-known arrangement (Fig. 15), in which 
there are two down-draught pipes on opposite 
sides of the generator, with their openings at dif- 
ferent levels, the steam jets being placed at the top 
of the down-draught pi A more recent design 
with three such pipes is intended for making gas 
from peat. In a very similar arrangement by 
Schmidt (1903), there is only one down pipe, but 
there are several openings to it from the generator 
at different levels. The same use of a side tube 
has been made by Genty, Hovine and Breuille, 
Fielding, Daniel, and others. In Genty’s 
ducer (Fig. 16) the fresh fuel is contained in a 
retort, and the distillates are drawn into the cir- 
culation pipe by a fan F, Hovine and Breuille 
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(Fig. 17) use two circulation pipes with steam jets, 
and separate chambers are e for the fresh fuel 
by internal sloping walls. 

In these last-mentioned producers the distil- 
lates are introduced above the air supply, but so 
close to it that the destruction of tar must take 
place, to some extent, by combustion. Olschewsky’s 
producer, it will be noticed, has the down-draught 
pipe in the wall of the generator; in the pro- 

ucers of Whitfield, Genty, &c., the pipes are free 
outside the Fe a and this must be a disad- 
vantage. Not only must there be some waste of 
fuel owing to the loss of heat by radiation, but the 
cooling of the tarry vapours must hinder their 
destruction, which will be the more complete the 
higher is the temperature to which they are sub- 
jected. An interesting commentary on these pro- 
ducers is afforded by the patent of the Société 
Frangaise de Constructions Mécaniques, which 
describes a producer similar to those mentioned. 
Distilled are drawn off from the top of the 

erator o a fan or a steam-jet, and are driven 
own and into the bettom of the generator, where 
they mix with the in-coming air. e object of the 
invention is, however, stated to be, not the destruc- 
tion of tar, but the dilution of the air, in order to 
keep down the temperature in the generator, and 





so to prevent the formation of clinker. This 
result may very well be obtained, especially if 
steam is used to drive the circulating gases ; but 
the same result is likely to be obtained in the 
other producers of the same type; and, in so far 
as this is the case, the destruction of tar will be 
diminished. It is remarkable to find plants so 
much alike, both in arrangement and construction, 
designed to produce results which are not only 
different, but even incompatible. 


(To be continued.) 








THE ROVAL LIGHT DELIVERY-VAN. 

A NEw type of parcel delivery-van designed to meet 
the fe org ry of tradesmen and others, for a simple 
and robust vehicle capable of carrying about half a 
ton, has been brought out by the Société de Con- 
struction de Véhicules Automobiles, of 6, Rue du 
Bois, Levallois Perret, near Paris. As will be seen 
from the illustrations of the chassis, Figs. 1 and 2, 
annexed, the whole of the mechanism, including the 
motor, clutch, change-speed, differential, and brake- 
goer, is placed at the rear underneath the seat of the 

iver. It is thus particularly accessible, and, more- 
over, there is neither heat, water, nor oil to affect 
delicate goods in the body. The arrangement also 
permits of obtaining a body length of practically 6 ft. 
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THE ROVAL LIGHT DELIVERY VAN. 
CONSTRUCTED BY THE SOCIETE DE CONSTRUCTION DE VEHICULES AUTOMOBILES, LEVALLOIS-PERRET, PARIS, 
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on a vehicle with a wheel-base of 8 ft., without over- 
hang of the body. 

The chassis, which is further shown in plan in Fig. 3, 
annexed, is of pressed steel, stiffened with wood inter- 
nally. It is well sprung, and will bear a load of 2 tons 
without permanent deformation. The upper edge of 
the channels is only 17? in. from the ground, so that 
the vehicle is stable and easily loaded and unloaded. 
The width of the chassis is 2.36 ft., and the track of 
the wheels 3.94 ft., the latter being shod with 700-mm. 
by 85-mm. (27.6 in. by 3 35 in.) pneumatic tyres. A 
single-cylinder water-cooled De Dion motor, rated at 
6 horse-power, drives the vehicle, which is capable of 
climbing any ordinary hill, and of maintaining a speed 
of 18 or 19 miles an hour on the level. A Simms- 
Bosch high-tension magneto, geared to the engine, 
provides the ignition. The speed of the motor may be 
reduced from 1500 to 500 revolutions by means of ap 
exhaust-valve control, worked by a pedal. 

A cone clutch connects the crank-shaft with the 
change-speed gear, the clutch-spring being arranged in 
a recess in the driven shaft, so that.a very small over- 
all length is obtained. Fig. 4, annexed, shows the 
motor, clutch, and change- speed gear-casing, the latter, 
with the cover removed, being shown in Fig. 5. The 
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three-speed gears give forward, at 3.75, 
11.25, and 20 miles 
and a reverse. T' 
is by means of chains. The driver 
peed by means of a horizontal 
lever on the steering-column,:and re- 
verses. by depressing a pedal. 

gearing is fixed at three 
so that it is unstrained by distortion of 


hour respectively, 
final transmission 
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There are two independent brakes—one operated by 
a pedal, and acting on a drum on the differential shaft, 
and the other hand-operated, and acting on the back 
wheels; both are of the internal-expan ing Wy , the 
latter having a cable compensating device. The car- 
burettor, which is of an extremely simple type, is 
shown in Fig. 6. 

The dashboard carries three copper tanks for water, 


‘oil, and petrol respectively. The cooling water is 


circulated through the radiator in front of the chassis 
by a centrifugal pump on the engine. Rack-and- 


\pinion steering is employed. 





Stream anp Evecrratc Power.—At a recent conference 
at Lansing, Michigan, at which every interurban electric 
railroad in the State and nearly all the city lines were 
represented, electric managers that 1b costs more 


. | to haul freight by electricity than by steam, 


coved 
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HIGH-SPEED LATHE FOR WHEELS. 


Ws illustrate on page 141 a high-speed lathe for rail- 
way wheels recently built by Messrs. Beyer, Peacock, 
and Co., Limited, Manchester, and which is designed 
with a view to turn, without any torsional strain on the 
axle, a pair of locomotive wheels 3 ft. 6 in. in diameter. 
This machine is specially adapted to withstand the 
strains and s is consequent upon the use of high- 
speed tool-steel. The specification called for a con- 
tinuous cutting speed-of 20 ft. per minute, the feed 
being 4 in. in width and 3 in. in depth, on steel tyres 
haviog a tensile strength of 65 tons, and in order to 
meet these severe conditions the whole of the machine 
has been given extra heavy proportions. 

The headstock is driven by a constant-speed belt 
8 in. wide, the motion from which is communicated to 
the spindle by means of cut-gearing of cast steel, so 
arravged that speeds of 3, 2, 1, aud 0.67 revolutions 
per minute of the face-plate can be obtained. The 
loose headstock is similar to the driving headstock, 
and the motion to drive the loose headstock face-plate 
is derived from the shaft running inside the bed. The 
loose headstock is moved along the bed by hand, by 
means of a rack, also placed inside the bed. The face- 
plate spindles are 10} in. in diameter at the neck ; they 
run in parallel bearings, and are bored out to take 
internal sliding spindles, the latter being adjustable by 
means of steel screws to suit different lengths of axles. 
Two slide-rests are provided, adjustable along the bed; 
transverse travel on each base is by means of screws 
and handles. These slide-rests are provided with 
double swivels for turning taper, and with the usual 
transverse and fore-and-aft motions, actuated by self- 
acting feeds. The feed-motion is obtained from a disc 
drivea from the main spindle, the rocking-shaft being 

laced above, in accordance with the specification. 

our specially-designed gripping-jaws are provided, so 
that all end play is completely eliminated and a good 
solid deive obtained. For the operation of turning 
car-wheels, two cup centres are used; these fit into the 
inner steel spindles of both fast and loose headstocks. 
The spindles are hollow, so as to allow the journals to 
enter and be carried by the cup centres. 





NEW SWING-BRIDGE OVER THE RIVER 
HULL AT SCULCOATES, HULL. 

Tuis bridge has been constructed to replace a 
wrought iron swing-bridge, erected by Thomas Cabry 
in 1853, to carry the Victoria, or East Dock, Railway 
over the River Hull, upon which river is founded the 
ancient town (now city) of Kingston-upen-Hull. The 
dock which gave the name to this railway, and which 
is now known as the Victoria Dock, lies to the east of 
the river, and north of the ancient citadel, whilst 
the railway, originally skirting the northern suburbs 
of the town from east to west, at the present time 
passes through the thickly populated districts of Scul- 
coates, Southcoates and rypool, and forms connec- 
tion with subsequently formed railways leading to the 
seaside resorts of Hornsea and Withernsea. 

The railway traffic was very heavy, and the South- 
Eastern Railway Company experienced great diffi- 
culty in posting it over this old single-line bridge, 
particularly as the speed and axle loads were both 
restricted, a'tnough the bridge had been strengthened 
more than once to meet the more modern requirements 
The new bruige is designed for a double-line railway. 
The Hull Corporation agreed with the railway com- 
pany to provide at the Corporation’s cost a public 
footway, and this is carried on brackets on the north 
side of the bridge. 

The new bridge was built in close proximity to 
the old one, notwithstanding that it involved inter- 
ference with the working of the old bridge, thus neces- 
sitating the construction of a temporary foundation on 
the east bank of the river at a point just clear of the 
old bridge when opened for river traffic, and of the 
east abutmeat of the new bridge. A site, either north 
or south, which would not interfere with the swinging 
of the old bridge, would have involved sharp curves in 
the railway and very great cost by interferencs with 
important buildings. 

The clear waterway of the old bridge was 37 ft. 6 in., 
whereas in the new bridge it is 53 ft. 6 in., and pro- 
vision has also been made under the east, or land, arm 
for an additional waterway of 40 ft. in connection with 
future widening of the river. The increase in the 
waterway necessitated a considerable amount of dredg- 
ing of the river bed, the setting back of the west 
abutment, and the provision of a substantial river wall 
about 100 yards long. A clearer idea of what we 
wish to convey will be gained by reference to Fig. 1, 
page 152, which is a reproduction from a photograph 
of the site, and shows the old bridge in the foreground. 
The far bank of the river is the east bank. 

The particular design adopted for the new bridge 
was largely determined by local conditions. The rail 
level over the new bridge was fixed by the public road 
level crossing at the west end of the bridge. It was 
not possible to raise this level more than 12 in., and 
maintain the road traffic over the crossing. The depth 





for construction of the steel work was limited by the 
height of the water level in the river during floods, the 
highest recorded flood level being 15.38 ft. above 
Ordnance datum, and 4.20 ft. below the new rail 
level. By adopting the method of carrying the bridge 
on a centre pivot a considerable saving in depth was 
obtained over the usual method of construction of 
rollers, with an upper and lower roller path. 

The bridge, which is built on a skew of 75 deg. 
30 min., is 160 ft. over all, and is 29 ft. 6 in. wide 
centre to centre of main girders, is shown in side 
elevation, end elevation, and plan in Figs, 5, 6, and 
7 on our two-page engraving (Plate IX.). The main 
girders have plate-webs, and are hog-backed, being 
14 ft. deep at the centre, and 7 ft. at the ends. They 
are shown in plan, elevation, transverse section, and 
sectional plan in Figs. 8 to 1]. The bridge floor con- 
sists of rail-bearers with cross-girders 9 ft, apart. De- 
tails of the steelwork are shown in Figs. 12 to 38. At 
the centre of the bridge there are two special cross- 

irders designed to transmit the whole weight of the 
Fridge, by means of a forged steel crosshead and two 
steel suspension bolts, to the centre pivot upon which 
the bridge turns. The steel crosshead and the. cast- 
iron centre pivot were tested after manutacture with a 
proof load of 1000 tons, and the two suspension bolts 
and the two special cross-girders received a proof load 
of 500 tons each. These proof loads were intended to 
be 50 per cent. in excess of the greatest, load to--he 
carried, ¢ vibe! 

The bridge was completed on the temporary founda- 
tion, above referred to, on the east bank of the river, 
and after completion it was intended .to~ balance -it 
there previous to moving it to the permanent position; 
but owing to a settlement which took place under the 
temporary centre pier, this could not be done. Its 
position during erection may be seen’in Fig. 1 behind 
the old bridge. 

The bridge (including machinery), when completed, 
was moved into position along a : pecially-constructed 
path, consisting of a double row of piles with way- 
beams, and a double line of rails under eack main 
girder. The bridge was carried by eight six-wheeled 
bogies placed as close to the centre of the bridge as 
possible, four under each main girder. They were 
designed to carry a load of 90 tons each. In order 
that the centre pivot, when travelling with the — 
should clear the east abutment and the top of the 
roller-path on the centre pier, it was necessary to erect 
and launch the bridge at a level 3 ft. 10 in. higher than 
it would occupy upon the permanent site. 

The bridge was hauled into position by means of a 
wire cable attached to a locomotive, the power being 
increased about 12 to 1 by means of blocks, &c. 
The bridge moved freely when travelling. Some 
delay, however, was caused by two of the rails upon 
which the bridge was travelling breaking just at the 
edge of the abutment, These | Berane also caused 
one of the tyres to be sheared off one of the bogies 
under each main girder. The bridge, when brought 
into position on the centre pier, was lowered by means 
of four hydraulic jacks, placed two on each side of the 
centre pier, under the ends of cross-girders 9 and 12, 
Figs. 9 and 29, the position of the bridge being finally 
adjusted by sliding it on greased rails, plates, and 
rollers by means of jacks placed on the centre pier. 
The bridge may be seen in position while being hauled 
in Fig. 2; Fig. 3 shows the old bridge removed from 
its foundation, Fig. 4 is a view of the bridge finished 
and open to allow the river traffic to pass. 

The total weight of steel and ironwork in the bridge 


is about 460 tons, and the launching weight about 500 | g 


tons. The bridge was finally balanced after it was 
lowered on to its permanent site. 

The bridge was designed by Mr. J. Triffitt, A.M. 
Inst. C.E., assistant-engineer, under the superintend- 
ence of Mr. W. J. Cudworth, M. Inst. C.E., chief 
engineer of the southern division of the North-Eastern 
Railway. Mr. W. McD.Malt was the resident engineer 
on the work, and Mr. Harold Bruff assisted in the 
preparation of drawings and in the superintendence of 
the work. The chief contractors for the work were 
Messrs. Harman and Langton, of Hull, and the sub- 
contractors for the steelwork Messrs. John Butler 
and Co., Limited, Stanningley, Leeds, who entrusted 
the erection to Mr. R. Woods, of Westminster. 

The machinery for turning the bridge and with- 
drawing the = was designed b Mr. W. Wors- 
dell, M. Inst. C.E., chief mechanical engineer for the 
North-Eastern Railway Company, whose contractors 
were Messrs. Cowans and Sheldon, of Carlisle. The 
——., and overhead masts were supplied by 
essrs. Mackenzie and Holland, Worcester. 


(To be continued.) 





Mexican Pusiic Works.—Various new public works 
are to be embarked upon in Mexico, the expenditure of 
1,091,000/. having been authorised for this purpose. This 
sum is to be apportioned as follows :—For port improve- 
ments at Santa Cruz and Coatzacoal in addition to 


sums already voted, 530,000/.; and for the water-supply | The 


of the city of Mexico, 306,000/.; the remainder 


being 
devoted to the erection of an asylum and a college. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 23, 

THE latest figures issued by the Government con- 
cerning iron and steel exports for the past year 
approximate very closely 200,000,000 dols., of which 
almost one-half consisted of machinery of great 
variety. Value of pipes and fittings 11,000,000 dols. 
During the year steel rails exported were valued at 
10,000,000 dols. Canada was a very large purchaser 
of various lines of mill products. Europe is takin 
large quantities of material, including steel billets an 
ingots, builders’ hardware, electrical equipment, type- 
writers, and pipes and fittings. A fair demand has set 


in for small lots of steel rails at home, and the 

inquiries from Central and South America, China, 

and Japan point to much larger business than in the 
t 


The great disturbing factor continues to be the 
prices of steel products. The policy of the producers 
is to ignore the commercial reasons for a sweeping, 
though not excessive, reduction, and to keep prices 
at least where they are. It is impossible to ascertain 
even. approximately the volume of business held up 
on account of high steel prices. The producers are 
standing in their own light. The structural steel 
situation is in bad shape because of the attitude of 
manufacturers. The independent steel producers are 
taking business at competitive rates, and in this way 
the United States Steel Corporation haye lost consider- 
able business to them. But this corporation is now 
making pleasant faces at the independents, and is try- 
ing to get them to act in harmony with them to keep 
up a stiff backbone. Several conferences have been 
held to bring about harmony on the price question. 
Two steel-rail mills are about to resume—one at Steel- 
ton, Pa., and one at Youngstown. 

If the steel-makers should yield a point, it will be 
in prices of pipes and plates. The demand for crude 
iron is still weak, and prices are fluctuating. The 
Southern interests practically control the situation 
for the time being. ic iron is offered in the West 
at 17 dols. to 16 dols. Everything is waiting. The 
steel-makers could.make business if they would, but 
they think they know their own interests best. 

Generally speaking, the tone of the market is 
stronger. A good deal of tinplate capacity is starting 
up. New work is coming into view, but there is a 
general hesitancy to purchase under existing condi- 
tions. Coke production is largely restricted, but prices 
are held up. Lake ore shipments, according to to-day’s 
announcement, amounted for last year to 41,288,755 
tons. There is very little demand at present. The 
production of bituminous coal is to be restricted to 
one-half the output of last year. 





REMOVAL OF LONDON Works TO WOLVERHAMPTON.— 
For some time the firm of Messrs. Chubb and Sons, 
Lock and Safe Company, Limited, have had under con- 
sideration the removal of their safe works from London 
to one of the provincial centres. The decision has now 
been arrived at to remove these works to Wolverhampton. 
At this town the firm already have their lock works, 
while in 1901 they started a small department to deal 
with extra work in the way of safe construction which 
could not dled, owing to congestion, at their 
London works. After giving this Wolverhampton branch 
& thorough trial, the company have come to the decision 
that the manufacture of their safes can be more econo- 
mically carried on there than in London. A site of 
10 acres has been secured on the Fallings Park Estate, 
within a short distance of the London and sth Western, 
reat Western, and Midland Railways [re stations. 
Work will at once be commenced on buildings of steel 
construction suited to the work this company turns out. 


THE LATE Mr. James Howpen, Junz.—A career of 
great promise has been cut short by the death, at twenty- 
five years of age, of Mr. James Howden, Junr., the elder 
son of the well-known inventor of the heated system of 
forced draught. Mr. Howden’s death took place on the 
14th inst., at Montreux, Switzerland, to which country he 
had gone with some friends on December 19 to enjoy a 
Christmas holiday. About a week after his arrival at 
Villars-sur-Ollon, he became ill, and it was afterwards dis- 
covered that he was suffering from enteric fever, which had 
been contracted before he left Glasgow, where there has 
ev been a serious outbreak of this disease. The best 
medi advice was obtained, and the patient removed 
to Montreux, but he succumbed there, as stated, on the 
14th inst. r. Howden, as we have suggested, gave 
promise of a useful career; after serving the full term 
of apprenticeship, during which he passed through all 
the departments of his father’s works, under the usual 
regulations applicable to all youths, he took a four years 
science course at Glasgow University, graduating as B.Sc. 
About a year ago he took a further electrical course at 
the same University, subsequently entering the works to 
@sist his father. en the business was formed into a 
limited company in October last, Mr. Howden became 
& director, and promised to be a valuable partner, for to 
an amiable disposition, which partly explained his popu- 
larity with the workers, he added great scientific ability. 
fun took place in Glasgow on the 21st inst., and 
in addition to friends there were present representatives 
from the staff and workmen, 
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‘THE FUNCTION OF THE ENGINEERING 
SOCIETY.” ; 


To THE Eprtor or ENGINEERING. 

Sir,—Referring to the letter of your correspondent 
‘*M.A.,” in your issue of January 17, the practice of at 
least one important engineering society of sending out 
printed ballot-lists to its members inviting them to vote 
en bloc for a number of candidates; with most, if not all, of 
whom they are totally unacquainted, is far from satis- 
factory. A better plan would be to issue the names on 
separate slips, which members would be at liberty either to 
ignore or recognise favourably or adversely according to 
their knowledge of the individual ; but this method would 
naturally involve considerable extra expense and trouble. 

The practice of other societies of conducting the ballot 
at certain ordinary meetings is no better than the first, 
since the average member, not caring to attract attention 
by abstaining from voting, although the candidate may 
be no more than a name to him, records a positive vote. 
In this way a few negative votes based on reasoned 
grounds may be swamped by a number of indifferent 
ones. 

The result is in favour of the candidate, and certainly 
gives him the benefit of the doubt, which is, perhaps, to 
some extent desirable. 

Voting by ballot is really, however, but a polite and 
formal recognition of the rights of corporate member- 
ship, since the eligibility, or otherwise, of a candidate pri- 
marily rests with the council or committee governed by 
the rules and regulations of the society. . 

T am, yours faithfully, 
A Memper or Turee Societies. 





To THe Epiror or ENGINEERING. 

Sir, —Your leading article in your issue of the 27th ult., 
“The Function of the Engineering Society,” with its 
reference to the Institution of Civil Engineers, has doubt- 
less been read with pleasure by many of its members, 
among whom I am proud to number myself. I think I 
may claim that all classes of the Institution fully recog- 
nise the benefits which membership confers, more espe- 
cially of late years ; and those members who, like myself, 
have lived abroad for some years, welcome the appear- 
ance of their quarterly volume of Proceedings with no less 
pleasure than their weekly issue of ENGINEERING. 

I must confess, however, that lately some feelings of 
trepidation arise when leaves are cut, and the contents 
of the Proceedings are examined. The membership of 
the Institution is so wide (covering, as it claims to, all 
branches of British engineering practice) that any one 
branch in particular can receive but a fraction of the un- 
avoidably limited space at disposal in the already bulky 
volume. It is with no little hesitation I venture to sug- 
gest that the time has come when the Proceedings may 
be divided into sections, the dividing-lines of which are 
fairly well-marked nowadays. : 

An engineer who devotes his time to heavy earthwork, 
concrete, and dredging, can have but an occasional interest 
in metallurgy or the internal economy of warships, and 
it is difficult for another, who has really put his heart 
into gas-engines, to appreciate fully the finer details of 
sewage disposal, 

The American Society of Civil Engineers decided, 
after much discussion, to continue its career indepen- 
dently of other engineering societies housed in the 
Carnegie Building. Should a similar proposal for co- 
operation be brought forward here, as suggested in your 
article, the ‘“‘sectionalisation” of the Proceedings and 
excerpts would clear the ground for consideration. 

Yours faithfully, 
January 8, 1908. H. B 





To THE Epitor or ENGINEERING. 
_ Sir,—‘*M.A.,” in your issue of the 17th inst., raises an 
important question when he says, ‘“‘ There is a reason 
why members should not assist in the election of men 
they do not know: it takes more than a tifth of the total 
vote given to blackball a candidate—a practically impossible 
number to get if many members vote in ignorance.” The 
italics are mine, and ‘‘ M.A.” and others will be in- 
terested to see it proved arithmetically that by the ‘‘ mob- 
—— system a candidate cannot be black-balled. By 
‘‘ mob-voting” is meant the system in which the names 
of the candidates are printed on a list, and the voters are 
‘nstructed to erase the names of any candidate they wish 
to vote against, while all those whose names are left un- 
touched are counted as votes for the candidate. 

In the following treatment of the subject it has been 
necassary to assume a definite number of voters; but as it 
is a question of ratio, the results would not be affected 
by the actual number of voters taking part in the ballot. 

a there were 200 voters, and a list of forty pro- 
pc members. Probably any one of these voters would 
have definite knowledge (for or against) of only half the 
number of candidates on the list (a liberal assumption ; 
perhaps a quarter would be nearer the truth). This is 
equivalent to saying that each proposed member would 
be known to 2 6 = 100 voters; hence each voter 

hould vote for, or 
dates, and thus eac 
votes. 

Now, suppose that among the forty candidates there 
was an individual G (a doubtful case), whom 100 voters 
knew, and of which number 75 vote for him and 25 
against—?.¢., 1 in 4 against. Clearly G should not be 
elected ; but, by the “mob-voting ” system each candi- 
date gets 200 effective votes, so that G gets 100 more for 
him from men who know nothing of him ; and thus he 
has 175 for and 25 against—i.e., only 1-in 8 against, and 
hence (1 in 5 being necessary for rejection), he is elected 
with the rest. 


ainst, only twenty of the forty candi- 
candidate would have 100 effective 





Therefore, voters should actually have to vote for a 
candidate (by putting x opposite his name), or against 
(by erasing the name), and be able to remain_neutral (by 
leaving the name untouched) where they have no definite 
information respecting a candidate. ss . 

It is impossible with the ‘tmob-voting ”’ system in use 
at more than one society to remain neutral if. a member 
vote at all—and there may, be. some candidates he. par- 
ticularly wishes to vote for—and it would be obyiously 
unfair for him to erase all the names of candidates he did 
not know, as that would. actually, count against those 
candidates ; moreover, if all adopted this method, none 
of the proposed members would be elected. - 

It is conceivable by the method just proposed that some 
candidate might not get a single vote,. either. for.or 
against. This should cause, no difficulty if it occurred ; 
for, if there were none against him, he would evidently 
a than one black ball in five, and hence would be 
elected. ‘ 

It has been pointed out that 200 isan unlikely number 
to take part in a ballot for the election of members, and 
that 49 would be nearer the actual case, and that then 
only 8 black balls (i.¢., 1 in 5) would be required to reject 
a candidate ; but this assumes that the candidate is known 
to ali the voters, whereas it is a.liberal assumption to 
assume him known to half the number—i.ec., to 20— 
and to get 8 black balls in 20 votes:is: practically impos- 
sible, as the working of the present system shows,. for 
some years ago I was informed by a t-president of a 
large engineering society that no, candidate had ever been 
black-balled by the members’ ballot / oe lies 

po foregoing results of; paragraph 4: may be tabulated 
as under :— 


Particular Know- | 











Mob : 
ledge Votes. | Votes. & . 
Candidates Maximum 100. Maximum, Totals | Totals 
(40). | 490, «>| For> | Against. 
All For, | 
For. Against. ae | 
a 100 0 100 200" 0 
b — — = 
c a - 
~ Z ee od 
39 x a 7 
40th candidate 
=G.. oe 7 25 100 175 25 





Total Votes, 200. 





In conclusion, it may be mentioned that ENGINEERING, 
of December 20, 1895, had an article on ‘‘ Councils of 
Scientific Societies,” in which it was stated that the [ron 
and Steel Institute worked admirably on the open voting 
system. 

The Canadian Society of Civil Engineers use the 
method defined in the fifth ph, and a Member of 
Council says “it works satisfactorily,” 

Yours very truly, 
A. 8. E. ACKERMANN, 
B.Sc. (Eng.), Assoc. M. Inst. C.E. 
25, Victoria-street, Westminster, London, 8. W., 
January 20. 





GAS-ENGINE RESEARCH. 

To THE EpiToR OF ENGINEERING. | 
Srr,—In your report last week upon the discussion on 
Professor Burstall’s paper at the Institution of Mechanical 
Engineers, you state: ‘‘The cards obtained were illus- 
trated by the speaker in the Mechanical World, November 
2, =e ? whereas it should have been “Similar cards, 
c., &c.” 
The cards referred to in the Mechanical Worid I took 
from engines in factories, under working conditions, 

fifteen years ago. 
I remain, Sir, Yours faithfully, 
E. J. Davis. 





To Trax Eprror or ENGINEERING. 

S1n,—The fact that Professor Hopkinson, in the discus- 
sion of Professor Burstall’s report to the Institution of 
Mechanical Engineers, could express doubt as to the 
possibility of the cylinder-walls of a water-jacketed | a 
engine ever attaining « temperature so high as 200 deg. 
Cent., whilst Professor Burstall himself believed that 
they could become so hot as to cause pre-ignition, is 
eloquent testimony as to our ignorance of the actions 
taking place inside the cylinder. 

Something could be learned by inserting small windows 
in the cylinder-walls, through which to make visual, 
spectroscopic, and photographic study of the interior of 
the cylinder. Mr. J. E. Petavel has successfull 
such windows under much more trying conditions in 
order to observe high-pressure explosions. 

By a suitable arrangement of revolving shatters driven 
by the engine it would be possible to isolate and observe 
any particular point in the gas-engine cycle, the frequent 
repetitions of the conditions making them appear steady 
to the observer. By means of such an arrangement it 
should at least be possible to determine whether the 
cylinder-walls ever become red-hot. A great deal, too, 
could be learned about the time of ignition and the 
manner in which the explosion was propagated through 
the cylinder, Professor Harold Dixon’s beautiful method 
of photographing gas-explosion waves being adopted. 
am not sufficient of a chemist and physicist to know the 
usefulness and limitations of the Be panne but is it 
too much to expect that it would tell us something of the 
composition of the gases, and hence of the progress of 
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combustion, after ignition, during the expansion stroke ” 
Also, would not the same instrument be of service in 
enabling us to estimate tem tures; and thus to settle 
the vexed question of the specific heat of the gases in the 
cylinder ?- Certainly it seems strange that we have never 
tried to actually see the phenomenawhich take place in 
the cylinder of an internal-combustion engine, especially 
when we think how completely ignorant we are regarding 
the whole subject. “cy! 
. Yours truly, 

= se os ; . Frank Foster. 
, 7, Victoria-road, Whalley Range; Manchester. 
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THE LATE MACFARLANE GRAY. 

- To THe Eprror or, ENGINEERING. 

Str, —Those who appreciated the man while he lived will 
think the finest of biographical notices but poor ; and to 
one who knew ‘‘ Mac” intimately for more than thirty 
years, it seems a pity that we did not say more about him 
(or.do more for him) before he died. 

My object in writing now is to’ put on_record the fact 
that it was\Colonel R. E.. Crompton, O.B., who first 
‘*discovered” Macfarlane Gray, whose cluss lectures, in 
November, 1877, to the *:. Worcester” cadets had been 0 
useful to someé,of us who-had taken up the study of com: 
pressed air before we went in for:electric lighting. In 
1878 he had notions about the +‘ splitting heat of :water,” 
but io was not until the early Zeighties that he regularly 
signed himself,** @:%.” in his letters to me ; and certainly, 
during the first two or three years of his investigations 
into Theta-Phi, we could only accept his resulta as being 
correct by assuming.that Regnault had made many mis- 
takes in his experiments, and that the second law of 
thermodynamics was wrong! ~~ °* 

' I think it was in 1883 or 1884 that I persuaded Mac- 


farlane Gray and. Willans to put their heads together, 
but.I quite agree with Mr. binson that Captain H. 
Riall Sankey, R.E., obtained for the temperature-entropy 


diagram ‘‘an acceptance which Gray bimself might never 
have secured: for it;” and to those interested, in the 
matter I would recommend the little book on ‘‘ Theta- 
Phi,” by, Henry A. Golding, issued by the Technical 
Publishing Company. 
T am, Sir, your obedient servant, 
Witiiam H. Massry. 

Twyford, Berkshire, January 25, 1908. 

[We willingly publish Mr. Magsey’s letter, but we must 
altogether demur to his assertion that Mr. J. Macfarlane 
Gray ‘‘ was discovered” in 1877. Long prior to that date 
he had contributed numerous letters, &c., of importance 
to ENGINEERING, while in the quite early ’sixties (about 
1861 to 1864) he was well known to a large circle of engi- 
neers as & valued contributor to The Artrzan. It was at 
this time that, in connection with an excellent series ‘of 
articles on valve-gear, he brought out his ‘‘ great circle 
diagram,” an entirely original method of dealing with 
valve motions. — Ed: Ee] 








AEROPLANE FLYING-MACHINES. 
: To THE EpiToR oF ENGINEERING. 

S1r,—The problems to be solved in connection with this 
type of machine, in which the lft depends upon c ntinued 
horizontal thrust and velocity, above a certain critical 
value, do not seem to me to be any nearer solution now 
than they were years ago. 

There never has been any doubt since Professor Langley’s 
time that an air aeroplane could lift itself and weights 
and fly for a short time. 

The first problem to be solved is to make provision for 
coming down safely, in the event of the engine-speed 
falling below the critical speed, or stopping altogether, 
—both quite common events on motor cars. < 

The second problem relates to balancing the aeroplanes 
in all the winds that blow; and the third is to drive the 
machine with something like reasonable power. 

These points are worth discussing. It would be in- 
teresting to have the views of engineers who have con- 
sidered the subject of these most difficult problems. 
Nose of the present-day experimenters seem to make any 
attempt to meet the difficulties, and no provision is made 
in any of the machines hitherto illustrated to solve the 
first problem. ’ . 

At present the aeroplane is like a ship which requires 
a speed‘ of 30 miles an hour to keep it from sinking, a 
calm atmosphere, and a 100 horee-power per ton weight. 
A flight of 83 seconds duration is something accomplished, 
and admirable, but it leaves the real problems unattacked. 

NKIN KENNEDY. 





InsTiTuUTION oF Navat Arounrrects.— The annual 
meetings of the Institution of Naval Architects will take 
on Wednesday, April 8, and the two following days, 
iety of Arts, John-street, Adelphi, 
W.C.. The Right Hon. the Earl of Glasgow, G.O.M.G. 
LL.D., President, will occupy the chair. The annual 
dinner will be held on Wednesday, April 8, at the Hotel 
Cecil, Strand, W.C. Further particulars may be obtained 
from the secretary, 5, Adelphi-terrace, W.C. 





Frecp Gun Trtats in Greece: Erratum.—On page 
54 ante, second column, at the end of the second para- 
graph, our account of the above trials states that the 
Armstrong guna obtained the best results in time-fuse 
firing at 1760 and 3280 yards. This is not correct, owing 
to a line of type having been left out; the statement 
Time-fuse firing followed, at dis- 
tances of 1600 and 3000 metres (1760 and 3280 yards 
Afterwards, the firing was against a wall and an eart 
parapet, when the Armstrong gun, the recoil cylinder of 
which had been repaired, gave the best results.’ 
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WE illustrate in Fig. 1, page 148, the stern-wheel 
steamer Sultan, which has recently been built and 
engined for the Crown Agents for the Colonies by 
the Rowhedge Iron- Works Company, Limited, of 
Rowhedge, near Colchester, for service on the Niger. 

The leading dimensions of the vessel are as follow :— 


ft. in. 
Length ... . 799 
Breadth ... edi 18 0 
Depth, moulded 40 


The draught was specified not to exceed 224 in., on 
a level keel, with all gear, stores, &c., and 4 tons of 
fuel aboard, and with steam up and all tanks full of 
water. This was exactly the actual draught under 
the stated conditions when the vessel was taken on 
her trial runs on the River Colne. The speed specified 
was 10 statute miles per hour, and this _— was 
rr on a mean of two runs (with and against 
tide), 

_ The hull of the vessel is constructed throughout of 
Siemens mild-steel plates and angles, varying from 
2 in. thick in the forward part of the bottom plating, 
to rather over yy in. in the midship part of the skin 


plating. The hull is of the usual flat-bottomed type, 
and is fitted with a straight-forged stem, the portion 
aft the central part of the hull being carried to a 






| transom of the usual shape, whilst the bottom ends 
are carried in a ‘‘swim” to each side of this exten- 
sion. The object of this shape of stern was to enable 
two stern-wheels to be fitted, having the main engines 
placed between them. A large single rudder is 
carried right aft, 

The hull is constructed on the ‘‘ section” principle, 
there being altogether four sections, each being con- 
structed so as to be floatable by itself, so that re- 
erection can be carried out afloat, these sections 
being jointed up by means of closely-pitched bolts. 
The after section consists of the narrow extension 
of the hull from the after-end of ‘‘swim” to the 
transom, and the forward section of the extreme 
forward part is 10ft. long. The intervening portion of 
the hull, 59 ft. 9 in. long, is divided into two sec- 
tions along the centre line of the vessel, the jointin 
surfaces being the keelson and keelson intercosta 
angles, and stringer angles under the centre line of deck. 
This method of section joints involves somewhat more 
elaboration than the more usual method of all trans- 
verse sections, but it has certain advantages, the chief 
being a saving of weight, and the greater strength due 
to the strong double plate and angle intercostal keel- 
son (all the angles of which are continuous for full length 





of section), and the absence of any breaks in the plating 











for the whole length of the main part of the vensel. 
The spacing of the frames is very wide amidships 
(though it is considerably reduced towards the ends, | 
where the machinery is seated), being there 33 in, 
To obviate buckling of the plates due to this wide 
spacing, intercostal angles, well guesetted to the 
floors, are fitted on all the shell seams on the flat 
bottom and sider. 

The main deck ia well supported bv extensive pil- 
laring. the pillars being light tubes with solid enda 
welded on. Connecting the heads of these pillara are 
deep webbed angles distributing the support. to'all the 
deck beams. Similar angles connect the feet of the 
rillars and distribute the strain over all the floora. 
No heavy joists are emploved to carry the main 
engines, as is the more usual practice, but the seatines 
for these are built up of atrong angles with deep weh 
plates. Strong plate-webs are alen fitted in the hold 
under the seating for the boiler, which latter ia carried 
on vertical nlate-reatings on the deck right forward. 

For overhead bracing, the “ hogging-girder” type 
has been adopted in place of the more nanal *‘ king- 
post and tie-rod” arrangement, the verticals heing 
bars of tee rection, and the top horizontal nlate 
also forming the stringer-plate for the npner deck as 
far as it extends, Tn addition to the main diagonala 
of this bracing. which are of angle eteel, an adjustable 
tie-rod is fitted right aft. on each side, aunnorting the 


louter ends of the wheel sponson, The whole of the 
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steelwork of the vessel is galvanised by the hot-bath 
process, all parts being treated after being worked. 

The main and upper decks are both of Moulmein 
teak, bolted, &c., throughout, whilst the sun-deck is 
of red pine, § in. thick, tongued and grooved, and 
covered first with Willesden underslating, and then by 
zine sheets, which are used to prevent hot ashes firing 
the sun-deck. The framing of both these decks is, 
however, of steel, and the decks are well supported by 
tubular stanchions. The side stanchions, alternately 
with short ball-headed stanchions placed between 
them, also serve to carry a wire-rope hand-rail com- 
pletely around the upper deck. 

Forward on the upper deck, a little aft of the light 
steel fidlay over the boiler, is placed the captain’s 
cabin, with ship’s store rooms attached, from which 
extend diagonally aft wind screens to each side. Aft 
of this is the space which will be used as the ‘‘ saloon.” 
This is fitted with a teak dining-table, chairs, &c. 
Aft of this is the principal deck-house, consisting of 
a very large double-berth cabin, fitted up with all 
the necessary ‘‘ furniture,” as is the combined bath- 
room and lavatory, which opens out from it on the 
after end. All. berths on the vessel are of the 
‘*Neptune” type, by Messrs. Hoskins. 

The deck-houses already mentioned are built of teak 
throughout, the desi eing such as to give both 
neatness and strength, the outer walls being all in 
substantial-looking panels. The construction of the 
wind screen mentioned is to match the houses. A 
maxiinum number of large windows have been put 
in these cabins, all being of the ‘‘ railway-carriage ” 
type, fitted with sliding teak jalousies on the outer 
side, Blue serge curtains are fitted to all windows 
and cabin doors. 

On the extreme after end of the upper deck are 
situated the mail-room, pantry, second bath-room, 
&c., these being all built of light steel plates, fitted 
with brass-rimmed port scuttles. Right aft, next 
to the ‘‘ paddle-boxes ” on the main deck, are fitted 
an engineer’s store, &c., and just forward of the 
main engines is a double-berth cabin for the en- 
gineers. Forward on the port side by the boiler 
is built the galley, completely fitted with large cook- 
ing-stove, &¢. The deck-houses on the main deck are 
all of light mild steel plates, the upper part of the 

alley walls, however, being of strong wire mesh. 

arge ‘fresh-water tanks are installed for culinary, 
sanitary, and reserve-feed purposes, the two former 
being served by separate semi-rotary hand-pumps. 

A Fisher’s hand steering-gear is fitted forward on 
the upper deck, alongside of which is the pedestal 
of the”Chadburn reply-type telegraph to the en- 
gines,’ A Fisher’s hand-windlass with two strong 
warping-drums is fitted in the bows, together with 
davit and falls for hoisting anchor. Side-curtains of 
green Willesden canvas are fitted completaly around 
both main and upper decks, and are provided with 
strong furling flaps, &c. The vessel is fitted with a 
heavy fender belting of American rock elm, completely 
around the gunwale, faced with iron nosing. 

Electric light is installed throughout, bth to the 
navigation lamps and t» all parts of the vessel. The 
dyaamo is by Messrs. Holmes, and the engine, direct- 
coupled to it, by Messrs. Reavell. Oil lamps are, of 
course, also provided for all parts for use when the 
vessel is not under steam. The vessel is further pro- 
vided with a complete outfit of the usual small gear 
which would ,bq required by river steamers on the 
service she js mtended for. 

The boiler is of the wood-burning loco. type, with 
very large fire-box and ample heating surface, with a 
working pressure of 160 ib. per square inch, and is 
shown in Figs, 2, 3, and 4, page 148. It was built by 
Messrs. Nicholson and Sons, Limited, of Newark, and 
the staying of the furnace crown is on the radial-stay 
principle. -Maxonite non-conducting composition is 
used throughout for both boiler and pipes, the latter 
beiog, of course, all of copper, solid drawn, with the 
exception of the ejector water-pipes. All the ship’s 
side connections are heavy brass, screw-down valves 
being mainly used. , ‘ 


 The'main machinery consists of a set of compound | M 


surfioecondensing engines, of the horizontal type 
(tho they are placed slightly inclined), having 
oyligdera 12. in. and 24 in. in diameter by 36-in. 
stroke: The cylinders are placed side by side, being 
bolted’ Witeetly. together, and.seated by feet on the 
outer side of each... They are shown in perspegtive in 
Fig. 5; attdin,side elevation, plan, and end elevation in 
Figy 6, 7; and.8, page 149. Esch connecting rod drives 


direct, the shaft of the wheel-at its side of the vessel, | q 


and @ central Shaft with drag links to each crank-pin 
connects the two) wheel-shafts. The slide valves are 
of the ordinary [) type, and: reversing is by means 
of slotted links of the Stephenson type, the arrange- 
ment being elearly shown in Figs: 6 and 7. -All the 
connections of this gear are fitted with oase-hardened 
pins; &c. Thé«gear is completely balanced, and is 
worked by, a large shand-wheel actuating worm and 
pee pa the hand .wheel being carried on a polished 


es) . tery 
The connecting-rods, are all of solid mild-steel 





forgings, having forked top ends, with adjustable gun- 
metal rings there and on the palms of the crank- 
pin ends. The guide-bars are formed of mild-steel 
channels, large adjustable gun-metal slippers being 
carried by the cast-steel crossheads. The main bear- 
ings are of the ‘‘four brass” type, the bodies being of 
cast-steel ; bearings are of gun-metal, and the keeps 
of polished mild steel. 

he stern-wheels are on the “ twin” plan, built up 
of flat bars, &c., on cast-steel bosses. The outer ends of 
these shafts are reduced and carried in bearing blocks 
of the ordinary type. The cranks are of polished 
forged steel. 

The pump-gear is driven by links and cranked 
levers of the usual type, actuated from a crosshead 
fitted on the tail rod of the low-pressure piston. 

The air-pump, fitted vertically low down in the 
vessel just forward of the low-pressure cylinder, is of 
the Edwards patent type, and built under licence by 
Messrs. Bracket and Co. ‘On each side of the air- 
pump, and driven with it, is a feed-pump of the ram- 
plunger type, each being capable alone of supplying 
sufficient water for full steaming. The hot-well is 
placed underneath the cylinders. 

The circulating-pump is au independent steam-driven 
centrifugal set of the ‘“‘ Invincible” type, by Messrs. 
Gwynnes, Limited, of ne Sepey for working in 
the tropics, This set is pl below the main deck 
on the starboard side aft (the dynamo and engine being 
on deck on the port side). The condenser is cylindrical, 
placed below deck on the starboard side. Large cooling 
surface is provided by solid-drawn brass tubes, se- 
cured ‘in rolled brass tube plates by screwed brass 
ferrules. Its position is clearly shown in the plan. 

The auxiliary feed-pump is placed forward, and is 
by Messrs. Bracket and Co. This has suction-connec- 
tions from sea and tank, and delivers to boiler, tank, 
distiller, and wash-deck hose. A feature of the pumps 
is that all are completely of gun-metal except the 
steam ends of the circulating and donkey-pumps. 
The auxiliary machinery also includes a Schiiffer and 
Budenberg injector and two Madan’s Admiralty-pat- 
tern ejectors. 

Immediately after her steam trials on August 24 
last, which were carried out to the satisfaction of the 
inspecting engineer, Mr. Tainch, representing Pro- 
fessor Biles, the vessel was completely dismantled 
and all parts shipped to Nigeria. 








Suierinc Lossres.—Lloyd’s Register have published 
their quarterly return of vessels totally lost, condemned, 
&c., and from this we note that for the three months 
the total is 120 vessels, of 131,588 tons; of these, 60, 
of 95,857 tons, were steamers. Most of the vessels were 
lost through wrecks, this cause accounting for 76 vessels, 
of 83,172 tons. Ships missing take second place, the 
number being seven, of 17,270 tons, four of these, of 
12,900 tons, being steamers. Collisions account for 11 
vessels, of 10,973 tons; fires for six vessels, of 8442 tons ; 
and the remainder are traceable to foundering, abandon- 
ment at sea, or are vessels condemned after damage by fire, 
collision, stranding, &c. One feature of the return is the 
satisfactory position held by the United Kingdom, in 
respect particularly to the percentage of losses to the 
total tonnage owned. Although our fleet is more than 
equal to all others combined, the losses are little more 
than a quarter of the total; the proportion is thus 0.22 
per cent. of the total tonnage owned, while other Powers 
range from 0.33 per cent. to over 1 per cent. Among the 
first-class Powers, Germany occupies a good position, 
with 0.33 per cent., and it is notable that their total 
tonnage is now equal to one-fourth of ours. France 
returns 0.15 per cent. ; Denmark, 0.35 per cent. ; America, 
0.48 per cent.; Russia, 0.56 per cent.; Norway, 0.85 
per cent. ; and Spain, 1.13 per cent. 


Firs ON THE LoNpDON UNperGROuND Exxcrric Rat.- 
Way.—A report has just been issued by the Board of 
Trade on the slight fire which occurred on the Metropo- 
litan District Railway at Sloane-square on the 8th inst. 
This repor; is of quite a reassuring character, and should 
dispel much of the alarm which has been raised by con- 
tributors of letters to the daily Press. The cause of the 
accident was investigated by Major J. W. Pringle and 
r. A, P. Trotter. From their report it appears that 
the trouble was confined to one motor-car, and was of 
such a nature that the varnish round one doorway was 
blistered and blackened, but that no glass was broken. 
Below the floor a metal pipe carrying the electric lighting 
wires, and a metal junction-box, were fused, while wood- 
work was charred in places to about } in. deep. No fire 
marks appeared inside the car. The explosion and flash- 
ing were due, according to the report, to the failure of 
the insulation of the electric lighting cables, owing to 
lamp. The heating of the wires resulted in the liquefac- 
tion of a small plug of bitumen. This was followed by 
an explosion of the vapour and flashing along the pipe 
and at the junction-box. It is pointed out that the wood- 
work is all rendered non-inflammable, and that, while it 
will char, it will not ignite. It is further pointed out 
that the passengers were at no time in any danger, having 
had on this occasion ample facilities of exit by means of 
the central doorway, which was properly operated. 
Attention is also drawn to the fact that in all these trains 
arrangements exist whereby in case.of need passengers 
may be allowed ‘to alight from the ends of the car or 
train, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was fairly steady, but only a smal! 
business was done in Cleveland warrants at 47s. 7d. and 
47s. 6d. cash, 47s. 6d. one month, and 47s. 6$d. and 
47s. 6d. three months. At theclose sellers quoted 47s. 64d. 
cash, and 47s. 7d. one and three months. Hematite 
was quoted easier at 6ls. cash and 603. 9d. one month 
sellers. In the afternoon Cleveland warrants changed 
hands at 47s. 6d. cash and one month, and 47s. 84d. 
two months, and closing sellers quoted firmer at 47s. 9d. 
cash, and 47s. 84d. one and three months. The total 
turnover for the day was about 7500 tons. Hema- 
tite was quoted 6ls. cash and one month sellers. 
On Friday morning the tone of the market was 
firm, but the only dealing was one lot (500 tons) of Cleve- 
land warrants at 47s. 10d. one month. The close was 
firm, with sellers at 47s. 104d. cash, one month, and 
three months. An easier feeling prevailed at the after- 
noon session, but only 2500 tons of Cleveland warrants 
changed hands at 47s. 84d. cash, 47s. 94d. one month, and 
47s, 9d. three months. The closing quotations were 47s. 9d. 
cash, 47s. 19d. one month, and 47s. 8d. three months 
sellers. On Monday morning the market was practically 
idle, only one lot of Cleveland warrants being done at 
47s. 94d. one month. At the close sellers quoted 47s. 94d. 
cash, 47s. 10d. one month, and 47s. 9d. three months. 
In the afternoon tte market was easier, and some 3000 
tons of Cleveland warrants were dealt in at 47s. 7d, cash 
and one month, 47s. 74d. four and ten days, and 47s. 64d. 
seven days. Closing sellers quoted 47s. 7d. cash, 47s, 8d. 
one month, and 47s. 7d. three months. On Tuesday 
morning Cleveland warrants were quiet, and only 1000 tons 
chan hands at 47s. 7d. one month and 47s. 6d. three 
months. The close was firmer, with sellers quoting 
47s. 9d. cash and one month. In the afternoon there 
was little change in the tone of the market, and 
only some 2000 tons of Cleveland warrants were done at 
47s. 7d. eight days, and 47s. 8d. one month. Closing 
prices were 47s. 74d. cash, 47s. 8d. one month, and 
47s. 8}d. three months sellers. When the market 
opened to-day (Wednesday) dulness again prevailed, and 
the total business was 3000 tons of Cleveland warrants at 
47s. 7d. and 47s. 6d. one month, and 47s. 5d. and 47s. 6d. 
three months. At the close prices were easier, with sellers 
quoting 47s. 54d. cash, 47s. 64d. one month, and 47s. 6d. 
three months. In the afternoon no dealings took place, 
but the tone of the market was a shade firmer. Closing 
sellers quoted 47s. 844. cash and 47s. 9d. one month, while 
buyers quoted 47s. 7d. cash, 47s. 74d. one month, and 
47s. 54d. three months. The following are the market 
quotations for makers’ (No. 1) iron:—Clyde, 64s. ; 
Calder and Gartsherrie, 64s. 6d.; Summerlee, 663.; Lang- 
loan, 753.; and Coltness, 87s. (all shipped at Glasgow) ; 
Glengarnock (at Ardrossan), 66s.; Shotts (at Leith), 
65s. 6d. ; and Carron (at Grangemouth), 70s. 


Sulphate of Ammonia. — The sulphate of ammonia 
market continues steady, and a normal demand is re- 
ported. The price to-day is from 12/. 1s. 3d. to 12J. 2s. 6d. 
per ton for prompt business, Glasgow or Leith. Last 
week 435 tons were exported from Leith Harbour. 


Scotch Steel Trade.—The position of the Scotch steel 
trade is practically unaltered, and no general improve- 
ment has taken place. ‘l'hree steel works are still idle, and 
likely to remain so until cheaper fuel improves the out- 
look, and opens the possibility of working at a profit. 
Messrs, William Beardmore and Co., Limited, Parkhead, 
made a start this week upon an order for 2000 tons of 
nickel steel on account of the builders of the new war 
vessel Rodney, which has just gone toa Barrow yard. The 
inquiry for plates and other shipbuilding material, gene- 
rally, i3 very poor ; and especially is this the case for the 
home market. Structural sections exhibit a slightly 
better tone, and the improvement is quite — 
The export trade is fair, but the competition is still keen, 
and orders have to be taken at very low prices. Scotch 
railway companies are inquiring for rails, and a similar 
inquiry is in the market trom Mexico. There has been 
no change made in the last official list of prices. 


Malleable Iron Trade.—Malleable iron makers in the 
West of Scotland report a slightly improved inquiry 
during the past few days, but business is still very slow. 
Full employment is not general, and in most instances 
orders are only of a hand-to-mouth description. A new 
establishment has been set a guing in Coatbridge, and 
which will be known as the ‘*Cairnhill Iron and Steel 
Works.” -The works have been erected to the order of 
Messrs. Archibald Baird and Son, Limited, of Hamilton, 
and have ten puddling furnaces and several mills. All the 
plant is modern and up to date. 


Boiler-Tubes Reduced in Price.—At a meeting of the 
British, Continental, and American tube-makers, held in 
London, it was apes to reduce the price of iron and 
steel boiler-tubes for the home trade by increasing the 
discounts by 24 per cent. The current discounts now 
are:—Black, 624 ; galvanised, 50; iron BBB, 60, galva- 
nised 474 ; charcoal iron 43}, galvanised 31. 

Shipbuilding.—Messrs. Fleming and Ferguson, Limited, 
Paisley, have secured an order to build two passenge! 
paddle steamers for the Government of India, and also an 
order from the Canadian Government for four setsof triple- 
expansion engines for vessels building in the Dominion. 
—The Clyde Shipbuilding and Engineering Company, 
Limited, have fixed upa contract with Austrian owners for 
a steamer of 5000 tons dead-weight carrying capacity. 

Scotch Pig Iron.—The local demand for Scotch foundry 
pig iron is still of a limited character, but makers repor: 
receipt of some good export orders. Hematite 1s ver) 
quiet, there being almost an entire absence of inquiry. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Chamber of Commerce.— At the annual meeting 
of the Sheffield Chamber of Commerce on Friday in last 
week, Mr. Joseph Dixon, the retiring president, made 
some important remarks anent the carriage of goods on 
the railways at owner’s risk—regarding which the Chamber 
has complained to the Board of Trade. He said it was 
false economy on the part of railway companies to main- 
tain their present attitude in this matter. It was entirely 
impossible at the present rates to send is at the com- 
panies’ risk, and the existing terms took away manufac- 
turers’ profits. A reasonable suggestion was that the com- 
panies’ risk rate should be only 5 per cent. above the 
present owners’ risk rate. Another grievance which 
manufacturers had against the companies was the inade- 
quate fuel supply for the city, on account of the coal 
wagons being monopolised for the export trade. Com- 
panies, he said, were giving a preference of from 1s. to 9d. 
per ton to foreign export ti to Hull, Goole, and 
Grimsby, and practically ignored home manufacturers. 
This was a state of we ich should never be allowed 
to exist. Mr, A. J. Hobson was elected president for the 
ensuing year. In the evening the annual banquet was 
held at the Cutlers’ Hall, the chief guest of the evening 
being Sir John French. 


Electricity in Rolling-Milis.—‘‘ The Electric Driving of 
Heavy Rolling-Mills” was the subject of an instructive 
lecture delivered by Mr. Gerald J. Hooghwinkel, on 
Monday evening, to the members of the Sheffield Society 
of Engineers and Mctallurgists at the Applied Science 
Department of the University. The President, Mr. 
W. F. Beardshaw, presided over a large attendance. 
Dealing with three-high mills and reversing mills of the 
heaviest type, the lecturer said the final economy, espe- 
cially when taking into account the amortisation of the 
initial capital outlay of driving heavy three-high and 
reversing mills by electricity, had not yet been uni- 
versally accepted by steel-works engineers, and must 
first be tested in actual practice. He enumerated 
advantages claimed by the electric over the present- 
day driving a A a and steam. Among these 
he gave the following :—Constant and regular torque ; 
less breakages of couplings, pinions, &c.; less room 
on account of absence of boilers, pipes, &c.; easy 
adaptation to mill ; easy distribution by means of cables, 
instead of steam-pipes or gas-pipes; advantages of cen- 
tralising the power; lower fuel costs; and less oil and 
other stores. Against these the following disadvantages 
of the electric driving were claimed by ‘‘ the other side ”:— 
Less efficient and wasteful speed regulation; influence 
of the variations of the required powers on generating 
station; electric-motors overload themselves until the 
circuit breaks; higher fuel costs than direct gas-engine 
drive; and higher capital outlay. As to the financial 
results, the lecturer concluded, it might be assumed in 
most cases that electric driving would undoubtedly prove 
to be cheaper. An interesting discussion followed, and 
the lecturer was heartily thanked. 


Iron and Steel.—The fall in the price of raw material 
— the past week has given a decided impetus to all 
branches of the heavy and lighter steel trades, and now 
that the American disturbance is virtually settled, the 
outlook is more encouraging. The volume of trade, how- 
ever, is not so great as manufacturers would wish ; but, 
nevertheless, order-books are well filled, and manufac- 
turers are regarding the future with satisfaction. In the 
iron market prices have to some extent fluctuated. 
Derbyshire forge bas fallen 1s., and is now quoted at 
51s. 6d. to 52s. Officially there has been no reduction in 
Lincolnshires, but during the last few days purchases 
have been made at 1s. below the quoted rates for this 
material. Lincolnshire forge sells at 53s. 6d.; foundry, 
at 54s. 6d., and basic at 54s. High-carbon steel billets 
are quoted at 153. lower,’ Bessemer is priced at 7/. 10s., 
and Siemens at 81. Hematites are again weaker, East 
Coast being 66s., less the usual 2 per cent., and West 
Coast 72s. per ton. Old steel rails have slackened 1s., 
and there has been a similar decline in heavy scrap. For 
the moment railway rolling-stock material orders from 
the colonies and foreign countries have slackened some- 
what, and home companies have not yet placed the whole 
of their work. The activity experienced in the file trade 
continues unabated, whilst saw-makers and manufacturers 
of tools and a are reporting steady business 
both at home and abroad. 


South Yorkshire Coal.—The general condition of the 
South Yorkshire coal trade is of a satisfactory nature. 
The only difficulty experienced by owners of late has been 
the scarcity of wagons, and this is so keenly felt in some 
districts that many pits have been compelled to stack 
ordered coal. This has caused, the railway com- 
panies state, through the dense fogs, which have con- 
siderably hampered traffic of late. House-coal trade is 
busy, and prices are well maintained, while all kinds of 
steam fuel meet a good demand at late rates. Owners are 
reporting a steady demand for smelting and furnace fuels. 
Although there have been no further developments in 
regard to the placing of contracts by the Humber steam 
trawling companies, it is generally held that a number of 
them will eventually fall in with the owners’ terms. Best 
local steel-melting coke is steady, and a keen demand 
exists, the prices ranging from 12s. to 12s. 6d. per ton. 








Canapian Metatturcy.—The Dominion Iron and 
Steel Company made last year 256,500 tons of pig iron, 
270,000 tons’ of steel ingots, ~237,5000 tons of blooms, 
71,C00 tons of billets, 129,000 tons of steel rails, 64,000 
tons of steel rods, &c. The company has added two Bes- 
semer conyerters to its plant. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRouGcH, Wednesday. 

The Cleveland Iron Trade.—A fairly good business in 
pig iron is reported, but sales are 'y confined to 
transactions for early delivery. ers still show a 
want of confidence in the future, and pring 45 
unwilling to contract forward. Consumers of pig, how- 
ever, aoe short of supplies, and are in some cases 
compelled to make hand-to-mouth purchases in order to 
meet current needs. Shipments of pig iron are excellent 
for this season of the year, and inland deliveries are on a 
fairly good scale. Production of pig iron, however, is in 
excess of requirements, as is shown by the steady addi- 
tions of Cleveland iron to the public warrant stores, 
where, for the first time since November last, the 
stock stands at over 100,000 tons. No. 3 g.m.b. Cleveland 
pig is 483. f.o.b., at which figure moderately good 
business has been done. No. 1 is 503. 64.; No. 4 foundry, 
47s. 6d.; and No. 4 forge, 47s. East Coast hematite pig 
is ually declining in value. Nos. 1, 2, and 3 have 
sold at 57s. 6d., and that price is now generally named, 
but a further reduction is looked for, and consequently 


purchasers do not buy more than is necessary to them for | lig 


early requirements. Some traders are of opinion that 
mixed numbers of East Coast hematite should not be 
more than 7s. 6d. above the market quotation of No. 3 
Cleveland pig. Spanish ore is easing, notwithstanding 
the firm attitude of the mine-owners in Spain. Orders 
for Rubio, of 50 per cent. quality, have this week been 
placed at 15s. ex-ship Tees, but some’ sellers are very 
unwilling to acknowledge that as the general market 
quotation. Freights Bilbao to Middlesbrough have been 
fixed at as low as 3s 104d. 


Manufactured Iron and Steel.—The various branches 
of the manufactured iron and steel industries present 
few new features of moment. A rather better feeling 
exists in the rail trade, but the improvement is not suffi- 
cient to influence prices, nor does it extend to chairs, 
sleepers, or other railway material. Joists have been 
reduced by 53. per ton. Quotations :—Common iron bars, 
71. 10s.; best bars, 77. 17s. 6d.; best best bars, 82. 5s. ; 
packing-iron, 5/. 15s. ; iron ship plates, 67.103. ; iron 
ship-angles, 7/. 103. ; iron girder-plates, 6/7. 15s. ; iron 
boiler-plates, 7/. 10s.; steel ship-plates, 67. 103. ; steel 
ship-angles, 6/. 23. 6d.; steel strip, 7/. ; steel hoop, 
7l. 103. ; steel joists, 5/. 123. 6d.—all less the customary 
24 per cent. discount; whilst cast-iron chairs are 

. 123. 6d.; heavy steel rails, 6/. 2s. 6d.; steel railway 
sleepers, 6/. 15s.—all net cash at works; and iron and 
steel galvanised corrugated sheets, 24-gauge, in bundles, 
12/. 103.—less 4 per cent. 


Finished-Iron Workers’ Wages.—The accountant to the 
Board of Arbitration for the Manufactured Iron and 
Steel Trades of the North of England has just certified 
the average net selling price of iron rails, plates, bars, and 
angles for the two months ry December 31 last, at 
7/. 63., as compared with 7/. 6s. 9d. for the previous two 
months, and, in accordance with sliding-scale arrange- 
ane ~ spread wages for February and March are 
unaltered. 


Coke.—There is a good demand for coke, and average 
blast-furnace qualities are fully 16s. delivered here. ©“ 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for large steam-coal has been 
comparatively moderate, but previous prices have been 
maintained. The best Admiralty descriptions have 
ranged from 17s. 6d. to 18s. per ton, while secondary 
qualities have made 16s. 3d. to 17s. 3d. per ton. The 
house - coal trade has shown little change; the best 
ordinary descriptions have made 17s. to 18s. per ton; 
No. 3 Rhondda large has brought 20s. to 20s. 6d. per 
ton. Foundry coke has been quoted at 183. to 22s. per 
ton, and furnace ditto at 153. 9d. to 18s. 3d. per ton. 
As regards iron ore, Rubio has made 14s, 3d. to 14s, 9d. 
per ton —_ a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Milford Haven.—A proposal to make Milford Haven a 
Naval Base is exciting considerable interest in Wales. 
Some 37 public bodies, chiefly in South Wales, have signi- 
fied their intention to support the scheme, and a deputa- 
tion is to wait upon the Admiralty in 


Oil-Fuel Tanks.—A commencement has heen made 
with oil-fuel tanks on the Gosport side of Portsmouth 
Harbour. A site has been selected alongside Forton 
Creek. It is intended to provide storage accommodation 
for 20,000 tons of oil. 


More Welsh Coal.—A second shaft has been driven at 
Tirdonkin colliery, near Swansea.’ Between 15,000/. an 
20,0002. is being expended in developing the Cwmllynfell 
colliéry, near Gene, Swansea Valley. A new colliery 
has been started at Garnant, and developments on a es 
scale are taking place at the Ynisarwed and Graignedd 
collieries, near Resolven. 


A Pembrokeshire Lighthouse.—A new lighthouse, which 
has been under construction for two years past on 
Strumble Head, Pembrokeshire, has just been inaugu- 
rated. The light, which has an intensity of upwards of 
400,000 candles, is white, and shows four flashes in quick 
succession every 15 seconds. The lighthouse is supplied 
with an explosive fog signal, which in'thick and foggy 
weather will give two explosions in quick succession every 
10 minutes, 


London and South-Western Railw1y.—The cost of loco- 
motive power upon the London and South-Western Rail- 
way in the second half of last year was 470,117/., as com- 
pared with 413,245/. in the second half of 1906. In these 





totals the coal and coke consumed figured for 199,134/. 
and 164,514/. respectively. Water consumed by locomo- 
tives cost 10,204/., as com with 10,1212. The distance 
run by steam-worked trains in the second half of last year 
was 9,953,146 miles, as compared with 9,702,144 miles in 
the second half of 1906. The distance run by electric 
trains was 321,337 miles, as compared with 299,257 miles. 
The receipts of the steamboats run by the company in the 
second half of last year was 138, 6852, as compared with 
123, 4882. in the corresponding period of 1906 The work- 
ing we ep of the steamboats were 108,318/. in the 
second half of last year, as compared with 100,050/. in the 
second half of 1906. Theamount charged for renewal and 
insurance of steamboats in the second half of last year was 
12,293/., as compared with 12,2132. 


The Swansea Valley.—The demand for home-rolled 
bars from consumers outside the district has been small, 
and about nine-tenths of the uction has gone to the 
local tin-plate mills. Two additional tin-plate mills have 
been brought>into working, and there are now only 
three idle. 

Dowlais.—The output of heavy steel rails has been 
fairly good. The Big Mill has been also doing well on 
ight miscellaneous material. There have bsen large 
receipts of iron ore. 








Society or Anrts.—His Majesty the King, who is 
Patron of the Society of Arts, has ——— permission 
to the Society to prefix to its title the term ‘‘ Royal,” 
and the Society will consequently in future be known 
as the “ Royal iety of Arts.” 


Tue Muwnicreat, Buripinc, anp Pousiic HEALTH 
Exuisition.—An exhibition under the above title, which 
covers a voy wide field indeed, is being organised by 
Messrs. G. D. Smith and F. W. Brid to be held in 
the Royal Agricultural Hall, from May 1 to 12 next. 
Messrze. Smith and Bridges’ offices are at Balfour House, 
Finsbury-pavement, EG. 


INSTITUTION OF M&cHANICAL ENGINgEERS.—At the 
annual general meeting of the Institution of Mechanical 
Engineers, to be held on February 21, the usual Council 
Prizes offered for the best papers read before the 
Graduates’ Association during the preceding session will 
be awarded ‘to Mr. H. H. Broughton for his paper, 
** Notes on the Design and Equipment of Electric 
Travelling-Cranes,” and to Mr. A. B. E. Cheeseman, for 
his paper on ‘‘ Portland Cement, and the Machinery 
Used in Its Manufacture.” Each award will take the 
form of books selected by the winner. 


**Royau Navy List AnD NavAL Recorper.”—We have 
received the January issue of this publication by Messrs. 
Witherby and Co., of 326, High Holborn, and 4, New- 
man’s.court, Cornhill. This undoubtedly is the most 
comprehensive of Navy lists, as, in addition to the usual 
list of officers, arranged according to seniority and accord- 
ing to their ships, we have a record of the war cervice of 
all officers of the Royal Navy and Royal ines, Each 
issue offers evidence of the comprehensive character of 
these records.’ Features recently introduced, and to be 
commended, are the story of current history of the Navy, 
summaries of the commissioned ships, and chronological 
list of notable naval events, together with a very com. 
plete naval bibliography, by L. G. Carr Laughton. The 
price of the work is 10s. 


THe Late Mr. Epwin Murr.—We have, with regret, 
to record the death of Mr. Edwin Muir, which took 
place at Manchester, on the 19th inst. Mr. Muir was born 
at Manchester on December 4, 1842, and was therefore 
sixty-five years of age at the time of his death. He was 
the fifth and youngest son of the late Mr. William Muir, 
of the firm of Messrs. William Muir and Co., tool-makers, 
Britannia Works, Manchester, and was educated at Col- 
lege Francais, South Shore, Blackpool; Chester College, 
and Queenwood College, Hants. After leaving Queenwood 
College he for some time attended lectures at the Kdinburgh 
University, and then decided to enter the engineerin 
profession, and served an apprenticeship in his father’s 
works. On the completion of this practical mechanical 
training he was articled for three years to the late Colonel 
John I. Mawson, C.E., of Manchester. While there he 
gained much experience in hydraulic and railway work, 
and was also actively engaged on water works for 
Bury, Radcliffe, Kendal, and Knutsford. A good 
deal of bridge work also came under his notice in con- 
nection with work carried out for the Midland and other 


d | railway companies. When his articles were completed, 


he entered the service of the late Mr. James Simpson, 
M. Inst. C.E., of Great George-street, Westminster, 
as assistant resident engineer on the Aberdeen Water 
Works. He was also engaged on the Aberdeen Sewerage 
Works. Mr. Muir was appointed, in 1868, as engineer to 
the Rochdale Railway Company, and under the late Mr, 
Stu Meek, as engineer to the Manchester, Bolton, 
and Bury Canal Company. During his connection with 
this latter company the canal was practically recon- 
structed to his plans and under hia direction. In addi- 
tion to the work we have mentioned, Mr. Muir carried 
on an active private engineering practics till about twelve 
years ago, when he retired from engineering, and took to 
architectural work. He married, in 1867, Wilhelmina, the 
daughter of the late Rev. William Smith, Chapel-of- 
Gariech. who, with two sons and a daughter, survives 
him. Mr. Mair was elected an Associate Member of 
the Institution of Civil Engineers on April 4, 1871, and 
was transferrei tothe class of member in November, 1877. 
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A STANDARD NOTATION FOR 
ENGINEERING FORMULAS. 

Every one must have experienced the inconveni- 
ence which arises in referring to a technical paper 
of any description from the fact that different 
authors use different symbols to denote the same 
quantities. Indeed, to understand an author one 
has, in a sense, commonly to acquire a new lan- 
guage before the work becomes intelligible. One 
writer on girders, for example, will use D for the 
depth of a beam, whilst the next may use H, whilst 
P may represent the applied load in one case, and 
W do so in the other. In every department of 
applied science, save one, there is the same source 
of confusion. Chemistry is: the fortunate ex- 
ception. The symbols for the elements, save in 
one or two cases only, are uniform, not merely for 


68 | writers of one and the same nationality, but are 
169 | identical throughout the civilised world. This un- 


doubtedly is no small advantage to the chemist, 
who, for example, may profit by a paper due to a 
| German, though quite ignorant of the language of 








the writer, but able nevertheless to follow, intelli- 
gibly the equations representing .the reactions 
concerned. 

Great as are the advantages of an international 
system of notations.fer quantities commonly re- 
quired in engineering, it. would not seem practicable 
to arrive ‘at. ang such universality of use as is 
enjoyed by the chetnieal. symbols. In fact, though 
such a state of affairs would save labour in some 
cases, it would substantially increase it, in others. 
It is extremely convenient to denote any quantity 
by the first letter of its name. In chemistry this 
has presented no difficulties, since the names were 
either common to all countries, or else the symbol 
was taken from the Latin term. This fortunate possi- 
bility, however, is impracticable in other branches 
of applied science. The names of the things com- 
monly differ in different countries, Even in elec- 
trical science, in which names are largely inter- 
national, it has not yet proved practical to secure 
a perfectly uniform international symbolism. The 
Englishman often denotes the strength of a current 
by **C,” whilst a Frenchman uses “I,” the first 
letter of the word ‘‘ intensité.” Each symbol was 
adopted in the first instance as being most readily 
intelligible to the writers and readers of the parti- 
cular nationality concerned. The letter ‘‘ I,” on the 
other hand, does not, to an Englishman, bear any 
obvious connotation with the strength of an electric 
current, and must be learnt by an effort of memory. 
In other departments of work matters are still 
worse. An international system of symbolic nota- 
tion would. thus be essentially arbitrary, the signi- 
ficance of each symbol having to be retained by an 
effort of pure memory, without the assistance 
derived from the valuable mnemonic connection 
which now often obtains between the name of a 
quantity and the symbol by which it is commonly 
denoted. 

Yet, whilst an international agreement on nota- 
tion appears impracticable, there is no doubt that, 
in this country, at any rate, it should be possible 
to adopt in each field of work a much more uniform 
system of symbolism than at present obtains, and 
such a reform would prove of great practical conveni- 
ence. Recognising this, the Civil and Mechanical 
Engineers’ Society organised a discussion on this pro- 
posal, which took place at the beginning of the cur- 
rent month. All the speakers were agreed as to the 
theoretical advisability of the reform ; but there was 
no little difference of opinion as to the lines on which 
a standard notation should be drawn up. Professor 
Alexander, for instance, objected strongly to the 
use of subscript letters; but Professor 1 Fe Pron 
recognised their immense convenience, and made 
the useful suggestion that, when used, they should, 
so far as possible, be self-explanatory. As an 
example, in the case of problems on ferro-concrete, 
he would denote the area of the concrete by 
A., not by A,, that of the steel by A, and not A», 
and the equivalent area by A, not A,. The super- 
script position, he contended, should be kept for 
powers only ; thus B* should denote B x B, and 
nothing else. So far as this particular example 
goes, we are in accord with the view in question, 
but can see no objection to putting “‘ dashes” in 
the superscript position where this is convenient, 
The use of dashes as superscript can lead to no 
confusion, whilst letters and numbers so used should, 
we admit, represent powers, and nothing else. 

Whilst in any one branch of technology it may 
be possible to standardise symbols with no great 
difficulty, this ceases to be the case if one at- 
tempts to secure uniformity over the whole series 
of the sciences. In steam-turbine work, for 
instance, it is convenient to use V as the specific 
volume of the steam, and v as the velocity, but an 
electrician may legitimately desire to use V for 
voltage, and if a turbo-generator is to be dealt 
with, a clashing of notations may result. Further, 
if the whole range of the applied sciences is to be 
provided with a set of non-interfering symbols, the 
alphabet, even with the help of Greek and German 
characters, will fail to hold out, and it might be 
necessary to resort to the alphabets of remote 
antiquity as the mathematician did for ‘‘ Nabla,” 
= V, the variants of the letter ‘‘d” having. been 
exhausted. 

In any case it would be too much to expect that 
existing text-books and pocket-books should be 
altered to conform to the new notation. Rankine 
and Molesworth, for instance, could only be re-set 
ata very e expense, out of all proportion to,the 
benefit to reaped by the change.. The most 
that can be accomplished is to apply pressure to 
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the authors of new works to adopt the standard 
system once that has been agreed upon. Here, 
as was well pointed out at the meeting, the 
various technical societies could exercise much 
control by insisting on all papers accepted 
by them conforming to the standard. In some 
minor matters this is the case‘now. The Institu- 
tion of Civil Engineers, forfnstance, settled by 
resolution, many years ago, that in their publica- 
tions the plural of the word ‘‘ formula” shall be 
‘*formulas,” and not formule.” No doubt the 
step now demanded from the societies is some- 
what more drastic and far-reaching than in the 
above example, and it has also to taken into 
consideration that many of our technical societies 
would be extremely loth to take any action which 
might in any way act as a deterrent to the submis- 
sion of papers, of which they seldom suffer from a 
plethora. Indeed, hardly a session passes in which 
—in the case of the minor associations, at any rate 
—papers are not accepted and read which are little 
calculated to add to the reputation of the institute 
which takes the responsibility of publishing them. 

The greater institutions, however, are in a more 
independent position, and less at the mercy of 
occasionally irritable authors ; but judging from 
their non-representation at the discussion already 
referred to, they are at present little concerned in 
the suggested standardisation of technical formula. 

On the Continent greater interest is being exhi- 
bited in the matter. In electrical technology a 
good deal has actually been accomplished, thanks 
to the initiative taken in 1885 by Professor 
Jamieson and M. Hospitalier, and this summer the 
subject is to ba further discussed by an inter- 
national committee, which will meet in London. 
There are, as already pointed out, some objections 
to this internationalising of symbols, but these 
apply less in electrical subjects than in most others, 
since the accepted terminology is already very 
largely common to all countries. The German 
engineers are attempting to establish a similar 
international system of notation to be used in con- 
nection with hydraulics; but here the difficulties are 
much greater, though an agreement as to standard 
conventional symbols for particular angles which 


_are involved in turbine-designing might be possible. 


A greater degree of uniformity than this seems, 
however, impracticable, since the great advantage 
of using as a symbol the first letter of the word 
would be lost, and would be inadequately compen- 
sated for in the slightly greater ease with which 
Continental authors would be perused by English 
readers. 

One custom common on the Continent, and well 
worthy of general adoption here, is the annexing 
to a book of a table giving the significance of each 
symbol used. This has, perhaps, no special advan- 
tage when the book is merely to be read once ; but 
if some portion of it is to be re:erred to at a later 
date, it is extremely convenient to be able to turn 
up immediately the meaning of each symbol as 
required. In the absence of such a list, a hunt 
through many pages is often necessary before the 
place is found in which the author states distinctly 
the precise significance he attaches to any particular 
character. 





WORKMEN’S COMPENSATION CASES 
IN THE COURT OF APPEAL. 

Tae Workmen’s Compensation Act, 1906, which 
came into force in July, 1907, can hardly be judged 
wpon its merits, as an improvement upon the Act 
of 1897, until some‘obscure or doubtful points have 
been decided in the Court of Appeal. During the 
first half year the couuty courts have been engaged 
with a number of cases, from which we find a small 
batch of appeal cases, which have been decided 
before the Master of the Rolls, Lord Justice Fletcher 
Moulton, and Lord Justice Farwell. Although not 
of first-rate importance to engineering employers, 
it is as well, at the outset of a new piece of legisla- 
tion affecting compensation to oouaion, for em- 
ployers to consider those appeal cases which 
elucidate the new law. We propose, therefore, to 
review briefly the first few cases that have yet been 
decided on appeal, with the object of showing what 
new principles emerge from the discussion of the 
difficulties which these cases present. 

The case of Perry v. Wright turned upon the 
question of computing the average weekly earnings 
of a casual labourer. The appellant Perry was a 
dock labourer employed on board a steamer at 
Liverpool, and the respondent Wright was a 





stevedore for whom he had worked only two days 
when the accident oceurred. The judge found he 
could ‘not compute the rate of remuneration, as 
among casual dock-labourers there are no definite 
grades, only ‘‘ good” labourers, who earn about 
30s. a week, and. ‘‘ bad,” whose earnings are 15s. 
a week. Perry, being of poor physique, came under 
the latter category, and the award was made to 
him for compensation for his injuries on the lower 
basis. The rule for computing the weekly earnings, 
according to Schedule 1, Section 2 (a), is that 
‘* average weekly earnings shall be computed in 
such a manner as is best calculated to give the rate 

er week at which the workman is remunerated. 

rovided that where, by reason of the shortness of 
time during which the workman has been in the 
employment of his employer, or the casual nature 
of the employment, or the terms of the employ- 
nent, it is impossible at the date of the accident to 
compute the rate of remuneration, regard may be 
had to the average weekly amount which during 
the twelve months previous to the accident was 
being earned by a person in the same grade, em- 
ployed at the same work, by the same employer, 
or by a person in the same grade, employed in the 
same class of employment, and in the same district.” 

The Master of the Rolls held the County Court 
Judge was wrong as to the meaning of the word 
‘*orade.” The grade of a workman in highly- 
organised trades may determine his rate of re- 
muneration, but in no case does it depend upon 
the individual characteristics of the labourer. The 
‘** good” and ‘‘bad” labourers were not two grades, 
for there are good and bad in every grade. Within 
the meaning of the Act, as quoted above, ‘‘ grade” 
does not apply to the quality of the worker, but to 
the class to which he belongs, and the case was 
referred back to the County Court Judge, to assess 
the compensation due to the labourer, estimated on 
the basis of the earnings of dock labourers as 4 
class. This case, it will be noticed, settles a 
doubtful point upon which the County Court Judge 
went wrong because he followed closely the second 
section (a) of the first schedule of the Act, forgetting 
that the words applied to grades in skilled trades, 
and that in unskilled employment, like dock labour, 
or any unskilled labour in a shipyard or engineering 
works, there are no higher or lower grades deter- 
mined by the quality of the individual worker. 
The average wages earned by men in a given un- 
skilled job may determine the scale upon which 
compensation is to be assessed, but each individual 
case will be assessed upon its merits, without rele- 
gating the labourer to any particular ‘‘ grade,” as 
suggesued by the Section 2 (a) of Schedule I. of 
the Act. 

Another case in the Court of Appeal also turned 
upon this Section 2 (a) of the schedule relating to the 
assessment of compensation according to average 
weekly earnings. In Cain v. Leyland and Co., 
Cain, a casual shipwright, lost his life on the first 
day of his job. Leyland and Co. employed different 
grades of shipwrights, ‘‘regular” and ‘‘ casual,” 
both getting the same rate of wages under the 
standard union rate of 7s.a day. But, asa matter 
of fact, the County Court Judge found there are 
two grades, the regulars earning more than the 
casuals, and that the wages earned by casuals 
averaged 30s. a week. On this basis he awarded 
the dependants of the deceased shipwright three 
years’ wages at 30s. a week—234l., and this decision 
was upheld on appeal, there being no evidence that 
Cain belonged to the higher grade of shipwrights. 
This award was made strictly in accordance with 
the rule under Section 1 (a) of Schedule I., which 
provides that in the case of a worker’s death his 
dependants will be entitled to 156 times the 
weekly earnings, if the workman was employed for 
less than three years, provided the compensation 
does not exceed 3001. 

In these two cases discussed above the rule is 
clearly laid down by the Court of Appeal that 
where the facts do not disclose a particular ‘‘ grade” 
to which the workman belongs, the Judge must 
not make a ‘‘grade,” but do his best to estimate 
the average earnings of the casual workman, with- 
out relying on the cut-and-dried rule in Schedule L., 
Section 2 (a), which obviously is intended to apply 
to skilled workmen exactly graded and in long- 
settled employment. In the case of injuries causing 
total or partial incapacity, the compensation will 
be a weekly payment during incapacity of not more 
than 50 per cent. of the average weekly earnings 
for the past twelve months. In this connection 
there was the case of Bailey v. Kenworthy. Bailey 





had ‘been an operative in the same employment for 
over twelve months, when he met with an accident. 
His earnings on piecework for the twelve months 
preceding were 83l. 2s. 1d., and the County Court 
Judge, in estimating the compensation, reckoned 
the sum due weekly during the injured man’s in- 
capacity by dividing the sum of 83/. 2s. 1d. by 52, 
thus giving him 15s. 114d. weekly as half the weekly 
wage. In the Appeal Court it was held this was 
wrong, as many weeks during which the works were 
idle owing to accidents to machinery, &c., should 
have been deducted from the fifty-two weeks. 
Days during which no work could be done ought 
not to be counted in reckoning the average weekly 
wage. 

Another decision in the Court of Appeal further 
illustrates the rule which must govern the assess- 
ment of compensation according to the average 
weekly earnings. The case was that of Gough +. 
Crawshay Brothers, Limited. Gough wasa collier, 
whose average wages were 31s. 4d. a week. On 
meeting with an accident in March, 1906, he was 
allowed half-pay—15s. 8d. a week—according to the 
Act, during the period of his incapacity, and in 
December, 1906, he entered into an agreement to 
accept light employment as a ‘‘ battery-carrier ” in 
the coal-mine, and to be paid compensation on a 
reduced scale—viz., one-half of the difference 
between the collier’s wages of 31s. 4d. a week and 
the average earnings of a workman in the light em- 
ployment as battery-carrier. In the light employ- 
ment Gough was killed in July, 1907, and his 
dependants claimed that his earnings should be 
reckoned on the old grade of ‘‘ collier.” The County 
Court Judge held he was not a collier, but belonged 
to another and lower grade of employment at the 
time of the fatal accident, and the Court of Appeal 
upheld that decision. This decision seems hard 
upon the dependants. Had the collier been killed 
outright by the first accident, the compensation 
would have been based upon his average earnings 
as a collier for the previous three years. But 
having met his death by an accident whilst in a 
lower grade of employment, the Statute leaves the 
judge no discretion ‘but to compute the average 
weekly earnings in the grade which the workman 
occupied at the time of his death. 

Another interesting and important decision in 
the Court of Appeal illustrated the rule of law 
which, under the new Compensation Act, deter- 
mines when a workman, or his dependants, may 
claim for compensation for injuries or death received 
in the course of his employment. In Cremins v. 
Guest, Keen, and Nettlefold, this was an appeal 
by the employers from the decision of the County 
Court Judge, who had awarded the widow of 
Cremins compensation for his death. Cremins 
was a collier travelling to his work at the appel- 
lants’ colliery, 6 miles from Dowlais, on a railway 
owned by the Great Western and Rhymney Com- 
panies, the coaches and the station shed and plat- 
form being the property of the appellants. The 
service was exclusively for the convenience of the 
colliery firm, whose men had free conveyance to 
and from their work as a part of their contract 
of service. The deceased collier, after his day’s 
work on July 9, 1907, was returning home, when 
the crush on the platform threw him in front of 
the train and he was killed. The County Court 
Judge held that when the accident arose the work- 
man’s employment lasted from the time when the 
workman entered the train in the morning to’ begin 
work until he left the train in the evening ; the 
accident happening in the interval was ‘‘in the 
course of his employment,” and made the employers 
liable. The Court of Appeal upheld this decision 
as being in accordance with Section 1 of the Work- 
men’s Compensation Act, 1906. In this case the 
colliers had the right to travel by this railway free 
of charge as part of their contract of employment, 
and therefore the employers were just as liable as 
if the workman met with the accident within the 
colliery itself. The Master of the Rolls, in his 
judgment, said he relied upon the contract of ser- 
vice, and that it by no means follows that every 
workman is entitled to the protection of the Act 
when an accident happens to him on his way to o1 
from his employer's place of business. 

The striking feature of the new Act is the broad 
and humane view of the necessity of compensating 
the workman for injuries received in the course of 
his employment, or about the employer's premises, 
even though the injuries were not due to the negli- 
gence of the employer or his servants. The case 
of Lowey v. The Sheffield Coal Company was the 
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case of an accident to a workman which, in the 
popular sense, did not arise strictly in the course of 
his employment. The workman, who. left off work 
at five on a Saturday morning, was going, at mid- 
day, for his wages along a path made by his em- 
ployers to their works, when he was injured by a 
passing train. The workman was not to work again 
that day, so that his walking on the four-foot way 
was not ‘‘in the course of his employment,” and 
the County Court Judge decided against him. But 
the Court of Appeal, interpreting the Act more 
liberally, held that it was a part of the contract of 
employment to require the workman to go that 
dangerous road to get his wages, and therefore the 
accident made the employer liable as if it did happen 
in the course of the workman’s employment, and 
entitled him to compensation. 

This new Act, as one or two cases in the High 
Courts of England and Scotland have proved, does 
not a workmen who have brought about 
the accident by their ‘‘serious and wilful miscon- 
duct,” but mere negligence is no bar to their claim 
for compensation. It will be noted, however, that 
where the accident results in permanent disable- 
ment or death, then not even ‘‘serious and wilful 
misconduct” is a bar toa workman or his dependants 
claiming compensation. This Act has made a great 
advance on its predecessors in that it entitles an 
illegitimate child to be included among a worker’s 
‘* dependants ” as member of his or her family. In 
detail, it is useless, perhaps, to institute a com- 
parison between the new Act and the old ones, 
since they differ not only in degree, but in 
kind. The new Act in effect sweeps away the old 
Acts, and in their. stead sets up the universal 
legal right to compensation for injuries received 
in the course of the worker’s employment. Just 
as the Employers’ Liability Act of 1880 abolished 
the cruel and unjust rule of ‘‘common employ- 
ment,” so now by this Act, which has been 
evolved along the lines of the humane policy of 
safeguarding the great nation of the workers, 
practically every kind of employé is entitled to 
compensation for injuries, thus throwing upon the 
employer the responsibility of insuring or taking 
the risk against accidents. In justice to the em- 
ployers a national system of insurance will, perhaps, 
one day be established. Meanwhile the insurance 
companies are doing good business, and at the outset 
they are generally settling the bulk of the claims 
without resorting to litigation. One notable effect 
of the Act and the insurance companies’ complacent 
attitude is the absence of the large class of cases so 
dear to the heart of the speculative solicitor. 
When, however, accident insurance has become 
an established business, the companies may be 
trusted to study more than they do now the 
nice points of law with which certain portions 
of this Act bristles. Then the Courts may re- 
sume their activity in this branch of the law, as 
they did after the passing of the Act of 1897. 








THE ELECTRIFICATION OF 
RAILWAYS. 

THE second of Professor Gisbert Kapp’s lectures 
on the above subject, which was delivered at the 
Royal Institution on Saturday last, the 25th inst., 
dealt principally with descriptions of important 
electrification work actually carried out. It was 
illustrated, moreover, with a large number of 
lantern-slides, and gave his hearers a very good 
idea of the present state of railway electrification. 
Dealing with the recent improvements made in 
connection with the continuous-current system, 
Professor Kapp referred to the use of the under- 
running shoe to collect from the third rail. The 
advances in rolling-stock construction were prin- 
cipally the use of commutating poles on the motors, 
the gearless locomotive, and the adoption of higher 
pressures. Above pressures of 750 volts, or there- 
abouts, sparkless commutation was a difficult 
matter, and it became imperative to use commutat- 
ing poles to provide a reversing field. A very 
interesting type of locomotive has been built 
by the General Electric Company of America, for 
the New York Central Railway. It has four 
driving -axles, with about 15 tons adhesive 
weight on each, the total weight being about 85 
tons. The armatures are fixed directly to the 
driving-axles, and the fields suspended from the 
frame, thus rising and falling with the play of the 
springs. The pole-faces are almost flat, and a very 
large air-gap is allowed. The fields of the four 


heavy yoke-bar completing the magnetic circuit. 
The motors, having only two poles, are adapted for 
high pressures, and could be run at 1000 volts, 
although 650 volts is the pressure adopted. At 
the usual one-horse rating the motors develop 2200 
horse- power, but can be overloaded to 3000 horse- 
power for a short time. The maximum draw-bar 
pull is 15 tons, and the speed with a train of 440 
tons is 60 miles an hour on the level. 

The steam locomotives which were formerly used 
weighed, with tender, 143 tons, and the maximum 
draw-bar pull was 114 tons. The normal full-load 
current for the electric locomotive is 3050 amperes, 
which is collected by four shoes on each side. Two 
further collectors are placed on the roof, which are 
used in yards and places where the extra rails 
would be objectionable. 

The higher the pressure of supply, in any system, 
the fewer need be the feeding-points, the smaller 
will be the transmission losses, and the more easily 
can the power be collected. A pressure of 1000 
volts seems to be the practical limit for continuous- 
current motors ; above thisthe motors must be put 
in series. The City and South London Tube Rail- 
way was the first to adopt this system, the cars on 
the up line being on one side of a three-wire system, 
and those on the down line on the other, the rails 
forming the mid-wire. The pressure between the 
outers is 1000 volts, but each car only gets 500 volts. 
The out-of-balance current is handled by buffer 
batteries at each end and at the centre of the railway. 

On long railways the trouble with the out-of- 
balance current can be avoided by the method 
adopted by Mr. Krizik for the line between Tabor 
and Bechyne, in Bohemia. This line, which was 
opened for traffic in June, 1903, is only 15 miles 
long, and the pressure only 1500 volts, but it is being 
now lengthened to 28 miles, and the pressure raised 
to 3000 volts. In the Krizik system the three-wire 
principle is employed, but between two groups, 
motors on the same train. There are two trolley- 
wires, one 1500 volts above earth potential, and 
the other at 1500 volts below earth potential, the 
running rails forming the neutral. The locomotives 
weigh 29 tons, and each has two driving-axles, each 
axle carrying a spur-wheel, into which gear the 
pinions of a pair of motors, one on each side. The 
motors are in series, each therefore getting 750 
volts. The Krizik system would render feasible 
the use of a line pressure of 4000 volts, or eight 
times that hitherto customary for continuous- 
current traction. 

Professor Kapp then dealt with the more familiar 
system of high-tension alternating generation and 
transmission, combined with transforming and con- 
verting sub-stations, and continuous-current roll- 
ing-stock. Of this a are the Metropolitan Rail- 
way, electrified by the British Westinghouse Com- 
pany ; the Metropolitan District Railway, by the 
British Thomson-Houston Company ; the Liver- 
pool and Southport branch, by Messrs. Dick, Kerr, 
and Co.; and other lines. The features of the 
system are too familiar to need description. 

Coming to three-phase electrification, Professor 
Kapp referred to the Burgdorf-Thun Railway in 
Switzerland, electrified nearly nine years ago, 
which falsified all the predictions of those who 
claimed that the well-known disadvantages of 
three-phase current would render the system un- 
workable. This railway, however, has been a 
distinct success. It is 25 miles between terminals, 
and contains 31 miles of track. Transmission is at 
16,000 volts, and the trolley pressure is 750 volts. 
The total consumption of energy, allowing for re- 
generation on down grades, and braking, is 51 watt- 
hours and 46 watt-hours per ton-mile for passenger 
and goods trains respectively. The average weight 
of trains is 65 tons, and the speed for passenger 
work 23 miles per hour. 

The most important electrification yet undertaken 
in Europe is that of the Valtellina line, which has 
been in successful service since the autumn of 
1902. This line is 67 miles long, and possesses 
severe gradients and curves. Transmission is at 
20,000 volts, and the trolley pressure is 3000 volts, 
To ascertain the efficiency of the system as a whole, 
the energy leaving the power-house for a month 
was metered, and account taken of all the train 
movements during the time. It was found that 
80 watt-hours corresponded to a ton-mile. This 
covered losses on transmission lines, trolley-lines, 
transformers, heating and lighting, air-compressor 
and motors for brake and switch gear and traction 
proper. To prevent running past signals, the 





motors are magnetically in series, the frame and 4 





trolley-wires are interrupted by insulating pieces 








330 yards long on each side of a station. The inter- 
vening length is made alive by switches imechani- 
cally connected to the semaphores, so that current 
is cut off a train running past the latter when at 
*‘danger.” Also a driver cannot start when the 
signals are against him. 

The latest example of three-phase electrification 
is the Simplon Tunnel line, which has a total 
length in the tunnel of 19 kilometres, and a maxi- 
mum gradient of 1 in 143. The power is supplied 
at 3300 volts and 15 cycles by two overhead lines, 
the third phase being carried by the running rails. - 

The first practical proposal to use single-phase 
current for railway work was made by Mr. Ward 
Leonard in 1891. His system comprised a synchro- 
nous motor on the locomotive, driving a continuous- 
current dynamo, by varying the excitation of which 
the output was controlled. It was thus really the 
continuous current which drove the motors. The 
present tendency is to use single-phase current 
throughout, and several types of motors have been 
designed for single-phase traction. The Seebach- 
Wettingen line, 12} miles long, was equipped by the 
Oerlikon Company. The first locomotives used (in 
1904) were on the Weed Leonend system, but subse- 
quent ones have been purely single-phase. The new 
locomotives weigh 40 tons, as against 46 tons of the 
older type. The saving in weight due to the 
absence of converting plant is partly neutralised by 
the heavier transformers and motors, but the effi- 
ciency of the later locomotives is higher. Efficiency 
and power factors of 90 per cent. are claimed by 
the makers, who state chat 80 per cent. of the 

ower consumed is transmitted to the draw-bar. 
"he results are so favourable that the earlier ty 
of locomotive has lately been altered to the purely 
single-phase type. 

he American Westinghouse Company has re- 

cently carried out an important single-phase elec- 
trification in the case of the New York, New 
Haven, and Hartford Railway in America, The 
line pressure is 11,000 volts, and locomotives weigh- 
ing 76 tons and developing 1000 horse-power on one- 
hour rating are employed. The trolley-lines are 
suspended by double catenaries from bridges 300 ft. 
apart. The locomotives are fitted with pantograph 
collectors for the line current, but have also shoes 
for third-rail contact, as they have to run over 
tracks supplied with continuous current. 

In England, the electrification of a portion of the 
London, Brighton, and South Coast line on the 
single-phase system is approaching completion. 
The trains will have three coaches, the first and 
last of which are motor-coaches, each fitted with 
four 115-horse-power Winter-Eichberg motors. 
The maximum speed will be 42 miles per hour, and 
the train will seat 188 passengers. The normal 
acceleration of the trains, weighing 136 tons empty, 
will be 1.24 ft. per second per second. The con- 
sumption of energy, exclusive of lighting, is esti- 
mated at 79 watt-hours per ton-mile. The line 
voltage will be 6700, and the trolley-wire } in. in 
diameter, carried by catenary suspension by hangers 
9 ft. apart. 

The Midland Railway are also ye ne single-phase 
electrification, beginning with about 9 miles of 
double track. The rolling-stock is ly Westing- 
house and partly Siemens. Double-catenary sus- 
pension is employed for the trolley-wire, which 
carries current at 6000 volts and 50 periods. 





RADIATION OF LIGHT AND HEAT 
AT HIGH TEMPERATURES, 
WatrHer Nernst, by means of a Wanner pyro- 
meter graduated optically, has measured the tem- 
ratures and the light emitted by a cylinder 
lackened with manganese dioxide when heated in 
an electric furnace. As a standard the melting 
point of gold, 1337 deg. Cent. absolute, was taken, 
whilst the radiation constant of 14,600 was adopted. 
The radiation of the black body was ascertained by 
comparison with incandescent electrodes photo- 
standardised for different current strengths. Pre- 
vious determinations of the quantity of light, 
reckoned in Hefner candles, emitted by 1 square 
millimetre surface of a black body at different tem- 
peratures have yielded the following results :— 


These values were con- 
At 1449 deg. C., 0.0042 candle firmed and the following 
” 597 ” 0.012 additional values were 
WW 0.064, determined, 
” 2027 ” 0.60 ” 
an 1.80 be 
» 2290, 2.72 ” 
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The values agree well with Planck’s equation :— 
logy) Hefner candles = — = + B, where T is the 


absolute temperature, and A and B are constants, 
A = 11.230, Be 5.367, and temperatures may 
ascertained in this way by determining the quantity 
of light emitted by a black body—e.g., carbon, 
osmium, tantalum, or a Nernst electrode. A photo- 
standardised incandescent electrode is thus by itself 
a moderately accurate pyrometer. For higher tem- 
peratures l-ampere electrodes from Nernst lamps 
are especially suitable ; after being used for some 
time at normal electromotive force, they give concor- 
dant results with a lower electromotive force. * 
At the melting point of platinum, 2053 deg. Cent., 
1 square millimetre surface of a black body emits 


0.634 Hefner candle, and at the melting point of 


iridium, 2621 deg. Cent., 12.1 candles; whilst at 
2092 deg. Cent. it yields one candle, and gives light 
which is not so red as that of the Hefner candle. 
In practice, the Hefner candle, which is equal to 
0.88 of a standard, English candle, would be re- 
placed as standard by standardised electric lamps. 
The temperatures stated above are on the absolute 
scale. 

L. W. Hartmann (Physical Review, 1906) says, 
as other authors have indicated, that measure- 
ments of the temperature of the Nernst glower 
based on its radiating power, or photometric quali- 
ties, give values which are much too high. is is 
due to the fact that the glower emits selective 
radiation, and consequently departs from the 
simple laws which hold for the ‘‘ black body.” 
He has applied the method of using a series of 
thermo-junctions with wires of gradually decreas- 
ing thickness, and extrapolating, to find the value 
of the temperature corresponding to a couple 
of zero cross-sections, thus eliminating the con- 
duction of the wires. The values obtained with 
six different glowers, some with direct, others with 
alternating current, and with the junctions placed 
very differently in the single cases, vary from 1505 
deg. to 1535 deg. Cent. fn comparison with this 
Mr. Hartmann’s measurements by radiation 
methods indicate a temperature of about 2090 deg. 
Cent. 

These values are of importance in considering 
the relative efficiency of the Nernst glower. If 
the high temperature, as indicated by the radiation 
measurements, be correct, the watts lost per centi- 
metre are very low—1 to 5 watts, or 5 to 7 per 
cent.—compared with a ‘‘ black body ” of the same 
temperature ; but considering the temperature 
indicated by the thermo-element, 42 watts are lost 
per centimetre, which is 70.5 per cent. Alessandro 
Amerio finds that the carbon of the flame of illumi- 
nating gas is not black; nor is it even grey for 
the whole length of the spectrum, but only for 
wave -lengths equal to or less than 1.5 »; for 
greater wave-lengths it has a relatively slight 
absorptive power. Nevertheless, the flame of 
acetylene emits carbon sensibly as a black sub- 
stance. The temperature of emission of the par- 
ticles of carbon in these flames, and probably also 
in others, such as those of petroleum, oil, &c., 
can be calculated on the basis of Wien’s laws 
of displacement, as if the carbon were a black 
substance. 

F. Kurlbaum and G. Schulze find that the 
radiation from a black body behind a small num- 
ber of thin luminous strata of the same tem- 

rature is exactly the same as it would be if such 
uminous strata were absent. They have measured 
the temperature of spirit, Bunsen, and hydrogen 
flames (between the outer edge and the cone) 
rendered luminous by different salts, by so adjust- 
ing the temperature of a Nernst electrode, by regu- 
lating the current, that its radiation was not 
modified on passing through the coloured flame. 
In the case of sodium salts the effect is influenced 
by the nature of the acid radical. Different salts 
give different temperatures for the same flame— 
e.g., from 1409 deg. Cent. for sodium carbonate up 
to 1476 deg. Cent. for thalliam chloride in the 
spirit flame ; from 1669 deg. Cent. for sodium car- 
bonate up to 1812 deg. Cent for rubidium chloride 
in the Bunsen flame ; and from 1844 deg. Cent. for 
lithium chloride up to 1954 deg. Cent. for potassium 
chloride (blue line) in the hydrogen flame. The 
temperature rises on passing from longer to shorter 
wave-lengths ; the temperature measured with a 
given spectrum line of one salt rises on addition of 
a second salt, the increase being more the greater 
the difference between the wave-lengths of the rays 





from the two salts. A similar effect is observed in 
the case of two spectrum lines of one and the same 
salt. The actual temperature of the flame is lowered 
by the salts introduced. Salts which give the 
highest temperatures are those which are the more 
strongly ionised. 





SUBSTITUTES FOR PETROL. 

Ir is not very long ago since we referred to the 
anxiety felt by the Motor Union as to what was 
stated to be the prospects of a serious shortage in 
the supply of the lighter spirits for use in motors, 
and the consequent rise in price which would be sure 
to follow. We then pointed out how difficult it was, 
in the face of much conflicting evidence, to arrive at 
any certain conclusion on the subject. On the one 
hand we have the Motor Union proclaiming that a 
petrol famine is at hand, while Mr. Marcus Samuel 
declares that such fears are groundless, for there 
are still vast areas untouched which promise to kee 
up the supply. The true condition of things will 
probably lie somewhere between these two extremes. 
That the price of petrol will rise, however, there 
seems little doubt, but to what extent is, of 
course, unknown, and the tendency will be (as, 
indeed, it is now) to employ spirits of a higher 
specific gravity than those at present commonly 
in use. Indeed, the specific gravities of the spirits 
now consumed are considerably higher than were 
those of the fuels used in the early days of 
motoring, when the very volatile spirit hexane then 
in use had a specific gravity of about 0.68. It is 
perfectly well known that Borneo spirit with a 
specific gravity of 0.76 is now employed, and appears 
to give satisfaction, the chief difference between it 
and the ordinary petrol being that it contains a 
higher percentage of carbon. As it contains a small 
proportion of light distillates which eg off at ordi- 
nary temperatures, the engine can be started cold 
and run until the parts become sufficiently warm 
to carburate the higher constituents of the fuel. 
There seems also to be no particular reason why 
Borneo spirit having a specific gravity of 0.78 should 
not be used, though this would require heat to 
accelerate vaporisation, applied either to the car- 
burettor or to the incoming air. These are, how- 
ever, points which we need not discuss here, our 
object being rather to see what there is to be said 
in favour of other fuels which are now proposed as 
substitutes for petrol, and which are now more or 
less used as substitutes for it. 

It is quite certain that in this country, at any 
rate, we are no longer dependent on the United 
States for our supply of petroleum fuels. Origi- 
nally nearly all the lighter spirits came from 
Pennsylvania. This is, however, now no longer 
the case, the great bulk of the spirit coming to 
this country being derived from East Indian and 
European sources. The enormous increase in our 
consumption of motor spirit of recent years is 
shown by the fact that whereas in 1904 the demand 
was 11,972,000 imperial gallons, in 1906 it had 
more than doubled, and was 26,792,000 imperial 
gallons. With this rapid increase it is therefore 
quite possible that motorists, unless they adopt 
some substitute for petrol, may find that they 
have either to economise its use or pay for it an 
increased price. 

The two fuels that appear to promise a solution 
of the difficulty are benzol and wry the latter, 
of course, in the denatured form, or what we know 
in this country as methylated spirit. The former 
of these has the advantage of being a home product, 
being, as is well known, a distillate of coal tar, 
or else extracted from coal gas. Alcohol, also, 
should its use increase, could doubtless be manu- 
factured in great quantities in this country. 
With regard to benzol, although a good substitute 
for petrol, and able to be utilised without any altera- 
tion being necessary to the engine or carburettor. 
the supply of it is at present limited. Should 
the demand for it grow, there is no reason why 
its manufacture should not greatly increase. Some 
people consider its slightly sulphurous smell, due 
to about 150 grains of sulphur compounds in the 
gallon, objectionable, but it can hardly be said that 
its odour is worse than that of petrol. Its present 
price, including refining and washing, is from 9d. to 
10d. per gallon, which compares very favourably 
with petrol. The work given out from a gallon of 
benzol, when used in a motor-car, also seems to 
compare favourably with that derived from petrol. 
Mr. R. W. A. Brewer stated in a paper, recently 
read before the Society of Engineers, that he had 





carried out a great number of experiments with 
this fuel and petrol in a motor-car, under as nearly 
as Y pers similar conditions, and had found that 
with petrol of 0.715 specific gravity he could run 
18 miles on one gallon, while on benzol the dis- 
tance was 20 miles. Another case which speaks 
well for the qualities of this spirit is the 3000-miles 
trial of a 40-horse-power six-cylinder Napier car, 
which ran on Limcar benzol, and received the 
certificate for the world’s record for economical 
fuel-consumption for such a large car from the 
Royal Automobile Club, the net result of the trial 
being that the car ran an average of 22.65 miles on 
each gallon of fuel. This was 42.35 ton-miles for 
each gallon. Thisrun was made between Septem- 
ber 30 and October 23 of last year. The run 
each day was about 150 miles, and, with the excep- 
tion of the first three days, the engine was never 
stopped while going down hill. After this the car 
was again entered by Mr. F. S. Edge and ran under 
precisely similar conditions, but this time using 
Pratt’s motor spirit, 0.715 specific gravity. The 
consumption of petrol in this case was one gallon 
for 18.14 miles or 33.94 ton-miles per gallon. 

Mr. Brewer recommends that when benzol is used 
it is advisable to adopt rather a larger jet than with 
petrol, and care must be taken to admit sufficient 
air, or sooting is likely to occur in the cylinder. 
These facts certainly point to a more extended use 
of benzol in the future, for it has undoubtedly 
several good recommendations, among which is that 
of price. It is also a home production, which is 
another point in its favour. The supply is, how- 
ever, at present only about 5,000,000 gallons per 
annum. 

Coming now to the second of the fuels which 
present themselves as a substitute for petrol, 
namely, denatured alcohol, or, as it is known in 
this country, methylated spirit, we approach a 
subject about which there are strong differences 
of opinion. Although we have referred to it after 
benzol, as one of the fuels of the future, it is 
by no means certain that it will not eventually be 
first. At present its use receives scant encourage- 
ment. Two reasons appear to account for this: 
firstly, its price is at present very high—in fact, 
prohibitive ; and, secondly, there is an undoubted 
prejudice against it. Each of these hindrances 
to its use is to a great extent the cause of the 
other. That is to say, if the prejudice were 
removed there would be an outcry for a cheaper 
supply, which would compel the Government to 
do something towards reducing the restrictions on 
denatured spirits ; while, on the other hand, if the 
price should be lowered, much of the prejudice would 
at once disappear. The present prejudice is, no 
doubt, also due partly to ignorance and partly to 
statements made by people interested in the sale of 
petrol; though the effect of these statements is 
again, of course, greater than might be owing to 
the ignorance of users, an ignorance which, after 
all, is quite excusable, for not much is really known 
as to the behaviour of alcohol in internal-combus- 
tion engines. This applies particularly to this 
country. On the Continent, and particularly in 
Germany, the subject has been much more closely 
studied. Here, we may say that practically nothing 
has been done, and even in Germany the advances 
made in the use of alcohol as motor fuel have been 
chiefly confined to small stationary engines, mostly 
used for agricultural purposes. Comparatively few 
experiments with a view to applying alcohol to 
motor vehicles have been made anywhere. Alcohol 
is practically the only fuel unlimited in amount, as 
it can be derived from vegetation ; in fact, it may 
be distilled from almost anything that grows in the 
vegetable world, chiefly, of course, from grains, 
beets, and potatoes, but also from peat, sawdust, 
and similar substances. One thing which will have 
an important bearing on the adoption of alcohol is 
whether existing petrol motors can be run on it 
with little or no alteration being necessary. Mr. 
R. W. A. Brewer has carried out some trials in 
this direction, using alcohol having a specific 
gravity of 0.833, and he states that he has suc- 
ceeded in running his motor-car satisfactorily. 
It appears, however, that he mixed with his alcohol 
about 25 per cent. of benzol, which, of course, would 
reduce the difficulty of starting the engine. What 
we want, if possible, is to use alcohol without 
admixture with any other substance, with the 
exception, of course, of what has to be added to it 
for purposes of denaturing. 

It is well known that alcohol has been used on 
motor-cabs in Berlin, although we believe it has 
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now been discontinued, and petrol substituted. In 
Paris great interest is now wee | taken in the 
subject, the question having been closely discussed, 
and the Congrés de |’Alcool has devoted much time 
to it. In America, also, its importance is recog- 
nised, and its probable far-reaching possibilities 
are creating interest, so much so that the United 
States Department of Agriculture has recently 
carried out a series of tests of internal-combus- 
tion engines, with a view first to determine whether 
the gasoline and kerosene engines at present on 
the American market can be run on alcohol as 
fuel ; and, also, to find out what are the improve- 
ments which may be desirable in the design of 
engines manufactured especially for alcohol. This 
department of the United States Government 
has devoted a great deal of time to the subject of 
internal- combustion engines as adapted for agri- 
cultural Pa. and the conclusions arrived 
at are of interest. 
have alluded eight engines, ranging from 2-horse- 
wer to 40-horse-power, were used, three of them 
Coles high-speed automobile engines, two of the 
three being 40-horse-power and the remaining one 
2-horse-power, and each of the eight engines was 
run on alcohol, as well as on gasoline and kerosene, 
the number of tests on one engine being in some 
cases as much as thirty. The alcohol used con- 
sisted of 90 volumes of ethyl alcohol, 10 volumes 
of methyl alcohol, and about half volume of ben- 
zine. Its specific gravity was about 0.83. The 
gasoline used had a specific gravity of 0.71, and 
was very similar to petrol used in this country. 
The conclusions arrived at from these trials were, 
(1) that any gasoline-engine of the ordinary types 
can be run on alcohol fuel without any material 
change in the construction of the engine. The 
only difficulties likely to be met with are at start- 
ing and in supplying a sufficient quantity of fuel. 
(2) Engines run on alcohol are more noiseless than 
those run on gasoline, and the maximum power is 
usually higher. The injurious hammering which 
may occur with gasoline is absent with alcohol. 
(3) For air-cooled engines of the automobile type 
alcohol is specially suitable, as the temperature 
of the cylinder may rise much higher before pre- 
ignition takes place than is possible with gasoline. 
(4) No tests were made to determine the maximum 
possible change in fuel consumption that could be 
produced by changing the time of ignition, but it 
was found that an early ignition was important, and 
the evidence obtained showed that the fuel con- 
sumption was better at low than at high s 8. 
Increasing the initia] compression from 75 lb. to 
125 lb. per square inch produced only a very slight 
improvement in the consumption of alcohol. (5) 
With any good small stationary engine as small a 
fuel consumption as 0.70 lb. of gasoline or 1.16 lb. 
of alcohol per brake horse-power may be expected. 
These values correspond to 0.118 and 0.170 U.S. 
gallons respectively. 

One of the chief troubles with alcohol will no 
doubt be in the difficulty in starting with it when 
the engine is cold, for the volatility of the spirit is 
not nearly so great as that of petrol. We have no 
doubt, however, that this will be overcome by the use 
of a special carburettor, or by heating the spirit, or 
probably by the combination of both these methods. 
This fuel has, we may say, hardly been tried at all 
in motor-cars, Mr. 8. F. Edge, however, recently 
made some tests with it on a 40-horse-power six- 
cylinder Napier car. The fuel he used was 90 per 
cent. alcohol spirit, and the results quite confirm 
this view. Mr. Edge found that with alcohol only 
—that is, without the admixture of any lighter 
spirit—the engine was difficult to start, and benzol 
was therefore added to the alcohol until the two 
Spirits were of about equal proportions. It was 
then found that the engine started well. Tests were 
then made in order to see with what was the lowest 
percentage of benzol on which the engine would 
start freely. It was found that with two parts of 
alcohol to one part of benzol the engine was diffi- 
cult to start, although it was warm. When, how- 
ever, 1t was once started it ran well on these 
proportions and gave a purer exhaust than when 
half benzol was used. When three parts of alcohol 
to one of benzol were used starting was found to 
be difficult, but after starting the engine ran well. 
When everything was quite cold the engine would 
not start on a mixture of two parts of alcohol 
to one of benzol, and even with equal parts of 
the two spirits there was t difficulty in start- 
ing, but the engine was finally started by intro- 
ducing a few drops of petrol into the cylinders. 





In the trials to which we} 





When the car was taken for a run with five parts 
of alcohol and four parts of benzol it was found 
that it could be run slowly in traffic without risk 
of stopping; but even with these proportions 
the car did not pick up perfectly until the parts 
got properly warm. . As far as power was con- 
cerned, it did not appear from the tests that this 
was very different with alcohol from that with 
petrol, and the engine, however, ran very quietly 
and sweetly. Mr. Edge is of opinion that.a higher 
degree of com ion might have been used with 
ady: » . Phis is, of course, a feature of alcohol 
which will no doubt.have to be made. the most of. 
All :expérietice: seems to show that a higher d 

of compression can be used with it than with petrol. 
The alcohol used in the trials just mentioned had a 
specific gravity of 0.83, and the benzo] a specific 
gravity of 0.876, both at about 60 deg. Fahr. The 
alcohol used by Mr. Edge in his tests was, of course, 
the ordinary methylated spirit, with a calorific value 
of-about 11,000 British thermal units, which is only 
a little more than half the calorific value of petrol, 
which is about 20,000 British thermal units. If 
we take volumes, however, the discrepancy is 
somewhat reduced, alcohol being heavier per gallon 
than petrol. In addition to this, experiments 
have shown that the thermal efficiency of an alcohol 
engine is much higher than that of a petrol engine, 
so that the net value per unit of volume is not so 
very different with the two spirits. Viewed from 
this standpoint, therefore, as a producer of power 
alcohol compares much more favourably with petrol 
than many people suppose. 

As already stated, the practical limit of compres- 
sion of alcohol is higher than that of petrol, being 
about 200 Ib. per square inch, and its explosion pres- 
sure is therefore higher, and complete combustion 
also is more easily attained. The pressure during 
the stroke is more uniform than with petrol, as the 
eee of the flame is less rapid. Its flexi- 

ility as a motor fuel is also much greater than that 
of petrol, for it will explode when mixed with air 
over a wider range, from 4 per cent. to 13 per cent. 
alcohol vapour in air being combustible. With 
petrol the range is only from 2 per cent. to 5 per 
cent. Among the advantages of alcohol must not 
be forgotten two which are by no means unimpor- 
tant, the one to the general public and the other 
to the motorist—namely, that there is very little 
offensive smell in the exhaust from alcohol engines, 
and compared with petrol the fuel is vastly safer, 
for it has a much higher flash-point, and if it 
should take fire it can be extinguished with water, 
which petrol cannot. 

Alcohol has, however, its own distinct disadvan- 
tages. As we have said, it is not so easily vaporised 
as petrol, and therefore is difficult at present to 
use by itself in an engine, and it has a corrosive 
effect on the parts of the engine with which it comes 
in contact. ith regard to the first of these disad- 
vantages, means will no doubt be found to overcome 
it by the use of special carburettors or by the ap- 
plication of heat as before stated. With regard to 
corrosion, there seems little doubt that this is 
chiefly due to the presence of acetone, produced by 
the use of methyl alcohol in the denaturing pro- 
cess, and if the denatwuring be done with benzine 
and pyridine, it can probably be greatly lessened. 

In spite, however, of all that may be said in 
favour of alcohol as a motor fuel, as things are at 

resent its advocacy amounts to little more than 
sorree the air, for until its price is brought down 
to a reasonable figure it is useless to expect motorists 
to employ it. In fact, one cannot expect even ex- 
periments to be made with it at its present price— 
at any rate, not on any extensive scale. The cost of 
denatured alcohol in this country is about 2s. per 
gallon, which, of course, is prohibitive. There is no 
doubt that this could be greatly reduced, and there 
seems to be no valid reason why the price should 
not be brought down to what it is in France. 
Although denatured alcohol is said to be duty free, 
the Government charges 5d. per gallon for de- 
naturing, which expense, if the work were done 
by the makers under proper supervision, could no 
doubt be much reduced. In Germany in 1903 the 
price of commercial alcohol was 9d. per gallon, 
though it has since risen to 1s. 3d. per gallon. 
Among the many things to be said for the use of 
alcohol fuel, perhaps one of the most important 
refers to the effect it might have on agricultural 
rosperity, which by its adoption might be brought 
k to many districts. This in itself ought to bean 
inducement to sustained effort on the part of those 
who are now interesting themselves in the matter, 


.of pleasant imaginings, seein 


\of alcohol will not come ; 
. This country, has never lacked pioneers, and here is 





for what it might mean to the country is a subject 
that there are few 
plant-growths from which the spirit cannot be 

made. 
There is no reason to a a that the adoption 
ow soon no one knows. 


a subject which offers many inducements for further 
study, inducements which, of themselves, will be 
sufficient to tempt many investigators. 





THE INTERPRETATION OF THE NEW 
PATENT ACT. ; 

ALTHOUGH we haye, in these columns, from time 
to time. discussed the various developments of 
Patent Acts, we offer no excuse for again reverting 
to so important a topic. The interpretation of the 
new Act formed the subject of a paper read by 
Mr. J. W. Gordon, on the 29th inst., before the 
Society of Arts; and in his paper the author drew 
attention to the ambiguity of the language which 
is so characteristic of this Act. It isto be regretted 
that while it practically embodies in spirit—if 
the bull may be permitted—the demand of the 
— for the compulsory working of patents, its 

nguage is such as to admit of several interpreta- 
tions, of which the correct ones will only with difti- 
culty be determined. 

In the terms of the Act, the revocation of a 
patent may be applied for ‘‘on the ground that 
the patented article or process is manufactured 
or carried on exclusively or mainly outside the 
United Kingdom.” Mr. Gordon drew attention 
to the fact that at least three conditions of 
affairs may exist, all of which come under the 
description of ‘‘mainly outside” the country, 
In the first of these we may suppose that is 
patent is being worked in the principal coun- 
tries of the world, when in the totals the bulk 
of the work would in all probability be performed 
outside this country. As a secon ony on the 
case may be considered of an article built here, of 

ts manufactured in foreign countries. It is not 
infrequently that component parts are imported to 
be assembled here, and the exact bearing of the 
new Act on such a process of ‘* manufacture” in the 
case of patented articles is a question of much 
nicety. Thirdly, there is the case in which articles 
which, although very distinct in themselves, yet, in 
legal definition, come under the same class. If we 
may so term them, these articles are species of the 
same genus. Now, if one such article be manufac- 
tured here, and another species abroad, under one 
patent grant, in the words of Mr. Gordon, ‘* Would 
the fact that one instrument might be mainly 
manufactured within the realm be sufficient com- 
pliance with the Act, even although the other—the 
really more important, suppose—was carried on 
exclusively abroad? If not, must the rule be applied 
distributively to all the separate claims made under 
a patent... ?” 

Although the language is somewhat ambiguous, it 
was the original intent not solely to insist on the 
major part of the work being done in one country 
or the other, but to ensure its proper introduction 
to this country. The demand made in 1906 by re- 
presentatives of public bodies was that the patentee 
should be compelled to work his patent here, if it 
were worked ~ soem unless his inaction were proved 
to be justifiable. The spirit of the demand may, 
interpreted in words, be summed up in some such 
terms as these :—‘*That,” to quote Mr. Gordon again, 
‘* if a patentee who, by manufacture elsewhere, has 
demonstrated his ability to bring his invention into 
use, shirks his responsibility so far as this country is 
concerned, that will be good ground of revocation.” 
The Comptroller, in this connection, must decide 
whether or not the patent has been worked to an 
‘* adequate ” extent over here. If he decides that 
it has, no revocation will be made; if only in- 
adequately, a revocation may be granted ; so that, 
although the bulk of the work done abroad may be 

ter than that produced here, if that done here 
adequate no revocation will be made. Such 
ints, however, are as yet only matter for specu- 
tion, and the actual interpretation of the law 
still remains to be determined in practice. 

In another matter—i.ec., that of the granting of 
compulsory licenses—the new Act is much more 
explicit. We have already referred in these 
columns to the provisions with regard to this 
matter, and need only return to the subject now to 
mention that the Act, so to speak, “corners” the 
patentee. If he objects to grant licenses, and sues 
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a person for infringement, the defendant can, if he 
can make out a sutticient case, obtain a compulsory 
license on terms settled by the Court. The infringe- 
ment and the granting of a compulsory license 
can be settled as one case, thus reducing litigation 
expenses, and at the same time preventing the 
patentee from being too exorbitant in his de- 
mands; for, by such an attitude, he exposes him- 
self to the adverse decision of the Courts. A third 
subject to which Mr. Gordon drew attention on 
Wednesday evening was the protection afforded 
by the new measure against the use of patent 
licenses in a coercive manner. Practically, under 
the new Act, no licensor shall embody within the 
license contract any terms restraining the freedom 
of action of the licensee with regard to the use of 
any article outside the terms of the patent. Although 
this is touching on the dangerous ground of law of 
contracts, it must be admitted that the intention 
will be universally approved. Coercion by the at- 
tempted inclusion in the license contract of restric- 
tive terms is ground for defence in an action for 
infringement, or for the grant of a compulsory 
license. The terms are thus stringent, and will 
probably result in the cessation of all such attempts 
as those above-mentioned. The subject of ‘‘ patents 
of addition” has also been discussed in these 
columns ; and although Mr. Gordon dealt with this 
part of his topic at length, we need hardly enlarge 
upon it here, except to say that in one way this 
provision may, perhaps, assist in surmounting tech- 
nical difficulties arising from omissions due to lack 
of knowledge. A defective specification cannot 
subsequently be amplified, and may be only dealt 
with by way of disclaimer, correction, or explana- 
tion. It is conceivable that a case of defective 
specification might arise from the ever-imperfect 
state of our scientific knowledge, agd when subse- 
quent developments of science proved such speci- 
fication to be incomplete, it is suggested that this 
provision might be resorted to for overcoming its 
defects. 

In conclusion, Mr. Gordon summed up the 
present situation by stating that the latest Act 
amounts to no more than foundation work on 
which the whole Patent Law will have to be built 
up by judges and the administrative officers, and 
until rulings on, at least, some points have been 
given the exact interpretation of the Act is scarcely 
possible. 





THE COAL-MINES OF KYUSHU, 
JAPAN, 

WE have, more than once, indicated by figures 
the great development which in recent years had 
taken place in the coal-mining industry of Japan. 
This industry dates from very early times. There 
are evidences of the production of coal as early as 
the seventh or eighth century, and during the 
fifteenth century a important mines were opened 
up, including those of Mi 
Island of Kyushu. The amount of coal that was 
actually mined in those far-off days—and, indeed, 
until about forty years ago—was, however, very 
small; the work was confined entirely to sur- 
face seams, and the methods employed were of 
the most rudimentary kind. At the beginning 
of the present (Meiji) era, in 1868—that is, 
after the restoration of the Emperor to power— 
the Government engaged a number of forei 
mining experts, and showed great activity in 
developing the mines of the country. Many mines 
were acquired, and, under the direction of the 
foreign experts, were worked as models. Private 
enterprise was encouraged, and the result was a 
great advance in the prosperity of the coal-mining 
industry. In 1880 steam machinery was first intro- 
duced from Europe, and the methods of working the 
coal, which before had been of a soniewhat rudimen- 
tary character, were greatly improved. The industry 
in Mean may be said to date about the year 1885. 
Although by that time the coal-mining industry 
was fairly launched, the amount produced was still 
small, and it was not till the year 1889, when 
Japanese coal began to be exported in considerable 
quantities to foreign countries, that the industry 
made any substantial progress. Since then, 
however, it has made enormous strides. Thirty 
years ago the total output of the coal-mines 
of the country was only some 200,000 tons a 
year, while the total output for the year 1905 
was over 11,500,000 tons, with a value of over 
4,000,000/. The statistics show that the output 
of coal has more than doubled during the ten 
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years 1896-1905, while the yearly output at 
present is more than three times the average for 
the five years 1891-1895. The average annual rate 
of increase for the last ten years has been about 
600,000 tons. The statistics of the total output for 
the year 1906 have not yet been issued, but it is 
estimated that it will exceed 13,000,000 tons. The 
best Japanese coal is that which is mined in Hok- 
kaido, and the industry in that part of the country 
is of the greatest value. Although, however, the 
coal produced in Kyushu is generally of an inferior 
quality, the importance of the industry in the island 
may be partes ste the fact that of the 11,542,041 
tons produced during the year 1905, 9,132,221 tons, 
with a value of 3,023,372/., or about 79 per cent.;’ 
were produced in the Island of Kyushu, 

The principal coal-fields in the Island of Kyushu 
are as follow :—(1) The Chiku-ho coal-fields, lying 
in the two provinces of Chikuzen and Buzen,.. The 
mines in this district produced in 1905 more than 
half the total output of Japan, though the mines 
themselves are small. (2) The Miike mines on 
the borders of the provinces of Higo and. Chi- 
kugo. These mines produced in 1905 more. than 
one-seventh of the whole amount produced in 
Kyushu, and more than three times the amount 
produced by any other mine in the country, while 
the output is likely to increase still further during 
the next two or three years. (3) The Takashima 
mines, on three small islands lying about 7 miles 
from Nagasaki, in the entrance to the harbour. 
The coal from these islands is the best produced in 
Japan. There are also coal-fields covering a con- 
siderable area in the province of Hizen, while in 
the Island of Ama Kusa, which forms part of the 
province of Higo, there are several mines producing 
small — of anthracite. A Consular report 
recently issued by the Foreign Office contains a 
good deal of useful information regarding these 
mines and the properties of the coal which they 
produce, and will Be read with interest by those 
engaged in the coal trade. The price of the Taka- 
shima large coal varies between 9 and 10 yen per 
ton, and that of small coal between 6$ and 8 yen 
” ton, the yen being approximately of the value 
of 2s. 








THE LATE DR. COLEMAN SELLERS. 


Dr. CoLeMAN SELLERS was a man personally 
known to many mechanical ‘engineers in this 
country, while to others, who were not so specially 
favoured, his name and his work were quite 
familiar. When it was known, therefore, that he 
had passed away, the feeling of regret was wide- 
spread. Full of years, and with the record of a 
busy and honourable life behind him, he breathed 
his last at his home in Philadelphia, Pennsyl- 
vania, on December 28, 1907. He was born on 
January 28, 1827, so that, had he lived another 
month, he would have been eighty-one years of 
e. 
Dr. Sellers was, many years ago, known to engi- 
neers on this side of the Atlantic, more particularly, 
perhaps, in connection with machine-tools; but 
what had, perhaps, more to do than anything else 
in bringing his name before the members of the 
profession in this country was his connection with 
the scheme for utilising the water-power of the 
Falls of Niagara, for it will be remembered that 
in 1889 he was called upon by capitalists to con- 
sider the practicability of developing this source 
of power. This led to his appointment to re- 
present America in the International Niagara 
Commission of five members, of which the late 
Lord Kelvin was the chairman. During the 
time Dr. Sellers served on this Commission he 
became the active engineering head of the work, 
both as consulting engineer of the Cataract Con- 
struction Company, and as president and chief 
engineer of the Niagara Falls Power Company. 
To his credit lies the mechanical design of the large 
dynamos for the plant, although these were built 
by the Westinghouse Electric and Manufacturing 
Company. 

Dr. Coleman Sellers came of good stock, for his 
father’s ancestors were among the earliest Quaker 
settlers in Pennsylvania, and those of later date 
were men of mechanical pursuits, and were re- 
spected citizens. On his mother’s side he was the 


grandson of Charles Wilson Peale, who is known 
as the painter of the portraits of Washington and 
other officers of the Revolution. 

Dr. Sellers received his education in private 
schools in Philadelphia, where he particularly dis- 





tinguished himself in mathematics and in the 
natural sciences. At the time when his school 
career terminated, his two elder brothers were 
managing the Globe Rolling-Mill at Cincinnati, 
and it was arranged that he should join them as 
draughtsman for the rolling-mill. This proved con- 
“ane work to the young engineer, and he applied 
imself with diligence and aptitude, mastering 
the details with such rapidity that before his 
twenty-first birthday he was superintendent of 
the plant, with the entire responsibility for the 
control of it on his shoulders. Here it was that 
young Sellers remained till 1850, when his brothers 
sold out their interests in the concern, one of them 
applying himself to the building of a patent hill- 
climbing locomotive and to a mechanical surveying- 
machine for plotting contours. This brother per- 
suaded the subject of our memoir to join him, and 
together they built three locomotives for the Panama 
Railway. Some other locomotives were built ; but, 
unfortunately, the enterprise failed, and Coleman 
Sellers, accepting a situation with the Niles Loco- 
motive Works, in Cincinnati, soon became foreman. 
While there he so reorganised and improved the 
works that he is said to have recorded in his diary 
that he was in a position to complete two locomo- 
tives per week. Machinery was not in those days 
what it is now, so that this alone is an indication of 
the stuff of which the young engineer was made. 

The years of hard work spent in Cincinnati must 
have taught Coleman Sellers much that was of great 
value to him in his after life, for his experiences 
were very varied, and the appliances with which he 
worked were often primitive and inefficient. During 
this time also he read much, and kept in touch 
with the discoveries of Faraday and others. In 
1856, however, his connection with Cincinnati came 
to an end, and he removed to Philadelphia, in 
order to join William Sellers and Co., the business 
of his kinsman. Here he was appointed chief 
draughtsman and engineer. As before, he applied 
himself with great diligence to his new duties, 
which afforded him ample scope, and, owing to the 
productions of his firm and to his own published 
writings and lectures, it was not long before he 
earned a reputation in the engineering world. 

In 1870, after fourteen years of service, Dr. Cole- 
man Sellers was admitted into the firm as a partner, 
and when it was incorporated, in 1885, he was 
elected to the office of engineer. He, however, 
retired in 1887, in order to take up an independent 
practice as a consulting engineer. 

The versatility of Dr. Sellers was remarkable. 
He carly took to photography, first as a help to 
him in his business, and afterwards as a pastime. 
Among his inventions in connection with this was 
an apparatus by means of which figures in stereo- 
scopic photographs could be seen as if in motion. 
agg t was also one of his favourite pursuits, 
and in this branch of science he made many im- 
provements. He was also an expert telegraph 
operator. He botanised, collected fossils and fresh- 
water shells, and made electrical apparatus. He 
was also expert at sleight-of-hand and shorthand. 

Dr. Sellers belonged to many scientific societies. 
He was a member of the American Society of Naval 
Architects and Marine Engineers; member and 
past-president of the Franklin Institute of Penn- 
sylvania; member and past - president of the 
American Society of Mechanical Engineers ; mem- 
ber of the American Society of Civil Engineers, 
and of the American Philosophical Society. The 
technical societies in this country which claimed 
him as a member were the Institution of Civil 
Engineers and the Institution of Mechanical Engi- 
neers. He was also a member of the Society of 
Arts of Geneva, Switzerland. The honour of the 
Royal Norwegian Order of St. Olaf was conferred 
upon him by the King of Sweden in 1887, in recog- 
nition of his valuable services to the engineering 
profession. 

In 1850 Dr. Sellers married the daughter of 
Horace Wells, of Cincinnati. It is said that young 
Sellers produced a favourable impression on his 
future father-in-law, who was himself a man of 
considerable mechanical knowledge, by a lecture he 
delivered on ‘Scientific Fallacies,” in which he 
assailed, among other things, a perpetual-motion 
scheme which was at that time very alluring to 
many people. A sympathetic account of Dr. 
Sellers’ career, from the pen of the late Dr. Henry 
Morton, appears in the current number of the 
Railroad Gazette, and to that we are indebted for 
the facts of his early life, before he became known 
in this country. 
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NOTES. 
Tre ‘Nortn Sra-Bartic Canat. 


THe pending enlargement of the Emperor William 
Canal, which is calculated to cost some 11,000,000/., 
and towards which a grant of 725,000/. has already 
teen. voted, has called forth two plans for an 
entirely new North Sea-Baltic Canal,-so that the 
Navy and merchant ships might each have their 
separate canal. Both the new plans have for the 
eastern terminus the Eckernférde fjord, and one of 
them, worked out ty Captain Sebelin, formerly of 
the German Navy, takes the canal- across to 
Bisum, on the West Coast, a distance of about 
45 miles. The cost of this canal is calculated at 
about 7,000,000/., exclusive of some bridges, &c. 
In favour of this plan it is urged that, by means of 
two piers, a large closed basin can be obtained at the 
Eckernférde terminus, with adjoining convenient 
areas for industrial installations ; on the West Coast, 
too, conditions are said to be favourable for a safe 
and commodious harbour. Not only would this plan 
mean a distinct saving as compared with the pro- 
posed enlargement of the old canal, but it could be 
passed in about 10 hours’ shorter time. The other 
plan refers to a canal from Eckernforde to Bosch, 
on the Elbe, somewhat south of Brunsbiittel, 
the western terminus of the present. canal, passing 
the present canal at Rendsburg. This canal would 
have a length of 474 miles, or some 13 to 14 miles 
shorter than the Emperor William Canal, and the 
cost is calculated at about 10,600,0001. This canal, 
according to the plan, should be able to accommo- 
date even the largest warships; but there is not 
much likelihood of the proposed material exten- 
sion of the old canal being discarded for either of 
the plans mentioned above. 


Success 1n SHIPBUILDING. 


Success in shipbuilding is often measured by the 
speed realised, or by the coal economy attained, 
but frequently there are cases of even more difficult 
problems being solved in practical work, and these, 
because less frequently heard of, are of notable 
interest. Some of the most difticult conditions in 
the design of new ships are dictated by the in- 
sufficiency, either in area or depth of water, of 
the harbours frequented by Channel steamers. 
Dimensions are thus limited, and yet, in the 
interests of commercial success in a trade where 
competition is very keen, owners exact a speed, 
or a carrying capacity, most difficult of realisa- 
tion under the conditions of loading and trim 
possible. These require most careful calculation 
on the part. of designers and builders. A 
typical case is that of the Channel steamer Slieve 
Bloom, for the London and North-Western Railway 
Company’s Irish Sea service. The conditions of 
trim and speed, as will presently be explained, 
were regarded as specially severe, particularly as, in 
the event of failure to realise them, the vessel was 
subject to rejection. Messrs. Vickers Sons and 
Maxim, Limited, accepted these conditions, and 
the result is of scientific interest. The dimensions 
of the vessel were fixed at 310 ft. 6 in. in length. 
37 ft. in beam, and 15 ft. in depth. The 
first condition of trim, as specified, was that 
with 85 tons of coal in the bunkers, 12 tons of 
reserve feed-water, 9 tons of fresh water in the 
tanks, and 4 tons for crew and stores, the maxi- 
mum draught should not exceed 11 ft 2 in. aft, the 
trim by the stern being not less than 1 ft. 5 in. 
Under the same conditions the vessel was to trim 
10 ft. 9 in. aft; with water in the forward trimming- 
tank. The actual draught aft in the above load 
condition was found to be 11 ft. 14 in., the trim 
by the stern being 1 ft. 7} in., while the draught 
aft was 10 ft. 9in. with water in the forward 
trimming-tank. The condition of trimming was thus 
realised. With the same condition of lading as 
above, but with 220 tons of cattle and cargo dis- 
tributed in proportion to the respective areas and 
capacities of the several cargo spaces, the maximum 
draught aft was not to exceed 12 ft., with a lead 
sufficient to allow of the ship being trimmed to a 
maximum draught aft of.11 ft. 6 in., with water in 
forward trimming-tank, The actual draught aft 
in the above condition was 11 ft. 114 in., and 
with the forward trimming-tank full the draughts 
were 11 ft. 5 in. aft and 11 ft. 3 in. forward. 
It was further specified that with 330 tons of dead- 
weight cargo, and the vessel at a draught of 
11 ft. 9 in. aft, a speed of 16 knots was to be main- 
tained with the triple-expansion engines making 
about 145 revolutions per minute. The actual 








draught aft at the speed trial.was 11 ft. 9in,, and 
on the trial runs between the South Stack Light 
and Carnarvon Bay Lightship a speed of 17 knots 
was obtained with 156 revolutions, and of 16.4 
knots with 146 revolutions. . These results are 
highly creditable, alike to. the shipbuilding and 
engineering departments of the Vickers Company. 
During the trial runs- between Holyhead and 
Greenore the vessel encountered a strong south- 
west gale with heavy seas, and it was. especially 
remarked that: her seaworthy qualities were excel- 
lent. It is interesting further to note that the Siieve 
Bloom is the first cross-Channel steamer belonging 
to the London and North-Western Railway Com- 
pany that has been built to Lloyd’s classification, 


A ConTRIBUTION TO THE History oF IRONCLADS. 


Under this title there has been re-issued, as a 
reprint from the Transactions of the Institution of 
Naval Architects, several interesting letters which 

between the late Earl of Rosse, principally 
in 1854, and the naval and military authorities of the 
period regarding the construction of armour-plated 
floating batteries for use in connection with the 
Crimean War. The publication of these letters is a 
consequence of a statement made in the Journal of 
the Royal Society of Arts in the course of a report 
of a lecture by Sir William White, when he 
observed that .‘‘the credit of initiating the con- 
struction of the earliest completed ironclads belongs 
to the Emperor Napoleon III.,” and, again, ‘‘ that 
these ironclads were floating batteries, built in 1854, 
and used during the Crimean War.” The late Earl 
of Rosse undoubtedly urged, in successive letters, 
the great advantage of constructing vessels with 
plating 5 in. thick, very properly contending that 
the Admiralty staff should, by experiment and cal- 
culation, solve such difficulties as arose regarding 
questions of stability and speed. In these letters 
there is much information regarding the resistance 
of iron and other material to penetration by the 
then existing guns. Lord Rosse considered that 
for the guns then in existence 5 in. would probably 
suffice, as French experiments at Metz proved that 
a 24-pounder, with a charge of 4 lb. 4 oz. at 66 ft. 
distance, did not pierce a plate of iron 3.08 in. thick, 
but with a charge of 6 lb. it did so. .No experiments, 
however, seem to have been made by our naval or 
military authorities at that time on the resistance 
of plate iron to artillery, and, even although there 
was a prospect of the Russians employing heavier 
guns than the existing 32-pounders, the problem 
ought to have been entertained with more courage 
than seems to have been the case. The letters by 
the Earl of Rosse are certainly illuminating. The 
attitude taken up by Sir John Burgoyne seems 
to have been one of doubt as to whether iron- 
clad ships would be effective against the shore 
batteries, which were more or less separated in dis- 
tance and height, and were not exposed ; whereas the 
ship, always exposed, was within range not only of 
raking fire, but in danger of deck damage by guns 
at high altitude. It is not clear from the letters 
what action was taken under Lord Rosse’s strong 
advocacy. There are suggestions in the letters 
showing that the naval authorities regarded his 
proposals as novel ; and as floating batteries were 
in use in the Crimean War, there is some ground 
for the assumption that Lord Rosse contributed in 
some measure to the introduction—or at least to 
the development—of ironclads. 


Gas-BuBBLes IN THE G Lass or Crookes TuBEs. 
In our notice of the Royal Society Soirée, of 


June 19,* we referred to the interesting observation, | J 


communicated by Mr. Campbell Swinton to the 
Royal Society, that the electric discharge through 
Réntgen and other vacuum tubes apparently shoots 
the residual gas molecules into the glass. Taking 
some old tubes of his, dating from 1898, and work- 
ing them for hours, Mr. Swinton noticed that the 
glass surface was roughened ; when the glass was 
afterwards heated in the meme ees it became cloudy 
with tiny bubbles, about 0.01 millimetre in diameter, 
and situated 0.12 millimetre below the inner sur- 
face of the glass. Swinton conducted further ex- 
periments, as we shall see. The reason that we 
return to the subject is that Robert Pohl has 
repeated and, to a certain extent, confirmed these 
experiments in the Physical Institute of the Uni- 
versity of Berlin, but that he throws doubt on their 
interpretation. Pohl does not deny the formation 
of the bubbles, and he did not tell the German 





* See ENGINEERING, vol. Ixxxiii., page 808. 





Physical Society, to which he presented his com- 
munication, what the bubbles contain. But he 
doubts that the bubbles contain the residual gas 
of the bulb, and he asserts that the aluminium 
which disintegrates when the bulbs are worked, and 
which forms a film on the glass walls, is directly 
or indirectly responsible for the phenomenon. 
The bubbles, he agrees with Swinton, are often 
very regularly distributed. But they may be quite 
irregular, and he found that a bulb charged with a 
mixture of hydrogen and helium showed very 
irregular bubbles, and that in all cases the spots in 
which the bubbles were noticed were covered with a 
brownish film of aluminium. When platinum elec- 
trodes were used, a blackish platinum film was 
formed, and bubbles did not form under this film. 
The aluminium film may be very fine ; in fact, it 
seems to be more:effective when extremely thin ; 
but its‘presence is, in Pohl’s opinion, essential. 
The film can be dissolved off in nitric acid, and if 
this is done before heating the glass, no bubbles are 
seen, according to Pohl; while, according to Swin- 
ton, the treatment with nitric acid makes no differ- 
ence, Pohl asserts that it is exceedingly difficult 
to remove all traces of aluminium. He wetted the 
aluminium mirror with nitric acid, and spurted some 
hydrochloric acid on the surface ; in the spots where 
the acid Gone acid had acted — einge! the 
nitric acid (forming agua regia), the glass was after- 
wards found free of all bubbles That aluminium in 
some way renders the glass turbid, Poh! remarks, is 
well known to glass-blowers who repair Réntgen 
bulbs. To give a counter-test Pohl coated a glass 
tube withaluminium foil, heated theglass by the blow- 
pipe, and blew the tube out to a ball ; this ball, which 

ad not been exposed to any electric discharges, 
was full of bubbles. In order to test the nature 
of the gas in the bubbles, Swinton crushed the 
bulb under the air-pump ; the hydrogen lines then 
flashed up in the spectroscope. Pohl confirms this. 
But he also crushed ordinary glass under the same 
anager egy and the hydrogen lines, accompanied 

y other lines, were quite as distinct. Swinton 
finally charged a bulb with helium. The glass of the 
bulb was partly covered with aluminium, and sparks 
were seen to spread from the metal over the glass ; 
in these ramifications, which had the characteristic 
appearance of positive sparks, strings of tiny bubbles 
—smaller than the hydrogen bubbles—were ob- 
served, which, spectroscopically examined as before, 
gave rise to the helium lines. Pohl also repeated 
this.experiment, though not quite on the same 
lines. is bulb was simply coated with aluminium 
films, and he cut the bulb, after the discharge, in 
two parts. From the one part he dissolved the 
aluminium film carefully ; in the other part he left 
the aluminium untouched. Heating the parts after- 
wards, he observed gas bubbles and helium lines 
in the latter case, but not in the former. There 
seems thus to be reason for assuming that the 
aluminium may have more to do with the pheno- 
menon than the residual gas. At any rate, the 
significant demonstration by Swinton that gas is 
driven into the glass by molecular bombardment 
stands in need of confirmation. This subject is 
also dealt with on another page of this issue in an 
article on ‘* The Electric Discharge in Monatomic 
Gases,” by Mr. Frederick Soddy, M.A., and Mr. 
Thomas D. Mackenzie, B.Sc. 





JARROW SCHOLARSHIPS OF THE INSTITUTION OF CIVII. 
ENGIneERS. — We have received particulars from the 
Secretary of the Institution of Civil Engineers of seven 
appointments made by the council under the terms of the 
arrow Educational Fund. These appointments to 
scholarships have been made to assist students or appren- 
tices to continue and oy or to take up further 
courses of instruction of either a practical or theoretical 
nature. No further appointments to scholarships under 
this fund can now be made until the autumn of 1910. 





Tenpers Invitev.—The Argentine Boletin Oficial 
recently contained a notice by the Minister of Public 
Works calling for tenders for the supply of a dredger. 
Particulars can, according to the Board of Trade Journal, 
be obtained at the Department of Hydraulic Works, 
‘* Machinery and Materials ” Section, Government 
House, Buenos Ayres, and tenders must be in by Spel 
25. The Board of Trade Journal also reports that the 
Minister of Public Works for Uruguay has been autho- 
rised to acquire, either directly or by tender, plant for 
port works at La Paloma. The plant required includes 
electric and steam-cranes, dynamos, crushers, boilers, ard 
electric installation, as well as a floating crane, tugs, 
barges, &c., at an estimated expenditure of about 48,875/. 
Copies of the Diario Oficial, in which this notice appears, 
may be seen at the mmercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, E.C. 
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THE “BOREAS” VERTICAL COMPOUND AIR-COMPRESSOR. 


CONSTRUCTED BY MESSRS. LACY, HULBERT, & CO., LTD., ENGINEERS, BEDDINGTON. 

















THE air-compressor illustrated in the above engrav- 
ing is built by Messrs. Lacy, Hulbert, and Co., 
Limited, Beddington, Surrey. It has a capacity of 
150 cubic feet of free air per minute, and is designed 
to work up to a pressure of 120 lb. per square inch. 
It consists of high and low-pressure cylinders, both 
double acting, ond both provided with a large water- 
jacket round the barrels and covers. The pistons are 
of cast iron, fitted each with four Ramsbottom rings ; 
the piston-rods are of forged steel. The connecting- 
rod, of the marine'type, is of forged Siemens-Martin 
steel, fitted with adjustable gun-metal bearings at 
each end, with heavy bolts and nuts, Castle nuts 
being used forlocking. The crank-shaft, also of fo 
steel, and machined throughout, is carefully bedded 
into three pairs of gun-metal bushes of ample propor- 
tions. The valves consist of light- unbreakable steel 
discs, accurately ground to the valve-seats ; each valve 
is connected to its seat by a bolt; this forms a valve- 
stop, and is fitted with a very light spring. The 
advantage claimed by the makers for this valve 
arrangement is that each valve and seat complete can 
be removed from the compressor without interfering 
with any other part ; the valves being generally made 
all of the same size, they canbe readily interchanged. 

In the machine illustrated there are three inlet and 
two delivery valves in each cover of the low-pressure 
cylinder, and two inlet and one delivery valve in each 
cover of the high-pressure cylinder. An intercooler 
placed at the rear of the machine is connected to both 
cylinders; it consists of a circular tank, containing 
several lengths of tubes surrounded by water. The 
tubes are fitted internally with discs, which cause the 
air to impinge against the tube walls. By this means 
the air is ing | cooled before entering the high- 
pressure cylinder. The low-pressure oyliader is pro- 
vided with an automatic unloading device ; this 
governs the air inlet, and is found to act with great 
efficiency, 

The compressor, as shown, is mounted on a bed- 
plate, to which is also fitted an electric motor ; the 
drive is through double-helical machine-cut gearing. 





Conco Rattway.—The net revenue of the Congo Rail- 
way Company in the financial year ended June 30, 1907, 
was 255,277/. The gross receipts of the year were 450, 165/., 
of which 32,6897. was derived from passengers and 
peeage. 401,674. from gc and 15,8022. from sundries. 
It be seen that the line is almost entirely dependent 
upon goods traffic. But, however this may be, the profit 
realised in 1906-7 was certainly satisfactory. The capital 
raised by shares is 1,186,800/., while the amount derived 
from obligations ia 2,038,240/. The expenditure made to 


the close of June, 1907, on capital account for way and 
works, was 3,137,195/.; 
making an ‘aggregate of 


and u equipment, 157,705/.; 
3, 294, 9004. 


INDUSTRIAL NOTES. 


TuE review by the Labour Department of the Board 
of Trade of the. state of employment, prices, wages, 
and labour disputes in 1907, is a valuable record for 
the sociologist, the statesman, politician, labour leader, 
and members of all public bodies, as well as for em- 
ployers and comtel. It shows the trend of trade, 
of of the forces at work which, however silently, 
influence the general p of mankind. The report 
states that the general state of employment in the 
first half of 1907 showed some improvement as com- 
— with the first half of 1906; but in the second 

alf of the year there was a decline, most marked in 
the metal, engineering, shipbuilding, furnishing, and 
woodworking groups of industries, so that, on the 
whole, the average of employment was much about 
the same in both years. In 1907 coal-mining was pros- 
perous, being even better than in 1906. @ average 
oumber of days worked at the pits was 5.51 per 
week — the highest ever recorded. In the cotton 
trades, the spinning branch was almost feverishly busy, 
but the weaving branch was affected by the scarcity 
and high price of yarn. The engineering trades were 
fairly employed throughout the greater part of the 
year, but declined towards the close. The shipbuild- 
ing industries went from dull, in the first half of 1907, 
to bad at its close. Iron. and steel works were well 
employed, and the tin-plate mills were busier than in 
any year recorded. The building trades continued 
dull, with some improvement towards the end of the 


year. 

Tables are given of the percentage of unemployed 
trade-union members in the societies making returns, 
consisting in the aggregate of 600,000 members. The 
mean was in each month 42; in 1906, 4.1; the latter 
being the mean for the previous ten years.. From 1897 
to 1901 inclusive the mean ranged from 2 4, the lowest, 
to 3.8 per cent., the highest; from 1901 to 1905 the 

roportion ranged from 4.4, the lowest, to 6.5, the 
meg The two last years being 4.1 and 4.2 respec- 
tively, in 1906 and 1907. 

Ths upward movement in w 
second half of 1905, continued in 1906 and 1907 ; at 
the end of the year 1907 wages stood on a higher level 
than in any year recorded, the first of which was in 


, which began in the 


1907 was greater than in any year, but the net advance 
was not quite so great as in 1906. The total number 
of workpeople involved in the changes in wages was 
1,240,000 ; of these, . 1,239,000 received advances, 
amounting in the ag te to 199,700/. per week, 
whereas only about 1000 sustained decreases, amount- 
ing to 100/. perweek. The figures are rather astound- 
ing considering that there was a falling market. 





The figures are exclusive of changes in the rates of 


1893. The total number of workpeople affected in | P® 


of agricultural labeurers, seamén, railway em- 
ployés, police, and Government employés. Fiuctua- 
tions through non-employment are also excluded. The 
increases in were general in the whole of the 
fourteen groups of industries to which the statistics 
apply. In some the increase was small ; the highest 
was in coal-mining, the textile trades, and iron and 
steel manufacture ; the engineering group comes next 
highest. In the five years 1896 to 1900 inclusive 
there were advances; in the next five years, 1901-5, 
there were decreases; in 1906 and 1907, increases 

in. 

~ ee in the hours of labour were few in 1907; 
only 34,000 persons were affected, the aggregate re- 
duction of working hours being 71,000 hours per week. 
The universal eight-hour day, on land and sea, seems 
a far-off cry; yet some 15 to 20 years ago it was 
loudly proclaimed as on the eve of fulfilment. The 
Social Democrats of that day like to forget their Bill, 
and desire others to do so. 

The total number of disputes causing stoppage of 
work in 1907 was 550, involving 143,784 workpeople. 
The aggregate time lost was 2,160,700 working days. 
There was an increase in the number of disputes, but 
fewer persons were affected, and less time was lost than 
in 1906; indeed, the number was well within the 
ave of the last ten years. Compared with the 
whole industrial population the number of persons 
involved in disputes was less than 14 pe cent. of the 
population, and the time lost one-fifth of a working- 

y per head. 





On the very eve of the lock-out in the cotton trade 
the section of the cotton-spinners which had caused the 
later aspects of the dispute gave in, and accepted the 
terms which they had refused to accept on January 10, 
a fortnight earlier. Noone outside the section involved 
seems able to comprehend the policy of the leaders ; 
perhaps they do not quite comprehend it themselves, 
One bright spot in the situation is that the strike at 
the two mills has ended, and that the lock-out is 
averted. It is just possible that the dispute will 
eventuate in hastening on the negotiations for 1 wage 
list, so long under consideration, If this should be the 
case, the dispute will not have been altogether in vain. 


| But why should the labour leaders delay the surrender 


until the very last moment? They could have retreated 
with greater dignity a fortnight ago. Now it is a sur- 
render to fear. There is no statesmanship in it, no clear- 
sighted diplomacy, no tact, only a desperate surrender 
under compulsion. Labour’s battles will have to be 
fought on a better plan... In the instance given, the whole 
machinery of the Employers’ Federation was stretched 
to the utmost, and the great majority of the firms 
federated and non-federated, were in unison, all 

upon a lock-out if the operatives had failed to give 
way. If the worst had happened, the operatives would 
have been in such a q ire that an even greater 
disaster would have resulted to labour, for the funds 
of the associations could not have held out long, and 
the funds of the General Federation of Trade Unions 
would have been depleted. After all, it is a victory 
for conciliation, for the employers held back so as to 
give time for reconsideration. The victory is entirely 
theirs. 





The special conference of the Labour Party at Hull 
passed off well. The special labour programme of the 
session was approved, and the outlook was compara- 
tively rosy ; but the annual gathering which followed 
last week showed signs of foggy weather. On the 
second day of the congress the Selagsten discussed the 
question of Socialism versus Trade Unionism, and gave 
a solemn vote against handing over the Labour move- 
ment to the Socialists, by rejecting a resolution which 
aimed at committing trade unions to the doctrines of 
the Socialists. On the day following this'was reversed. 
The change of front was so surprising that the saner 
members of the body were as befogged as the public as 
to its meaning. It was stated by one of the delegates 
that several of their number had left the meeting on 
their own urgent business, and that therefore the final 
vote was a snatch vote, and consequently did not voice 
the gathering as the first vote haddone. Be that as it 
may, the final vote hoisted the Socialist flag, and the 
Socialists lost notime in nailing it tothe mast. What 
the effect will be it is scarcely possible to predict, but 
it will not alter very much the attitude of trade unions. 
The Trades Union Congress was captured, but with the 
result that the leading Socialists were rendered in- 
capable of sitting. The con was cleared of the 
captors, and the captured held on their way unham- 
red by the Socialists. The security for the future 
is to be found in the class of men elected to the execu- 
tive. They will rule for another year, with, of course, 
before them the resolve te hoist the Socialist flag; but 
—_ will be careful not to flaunt it in the face of the 
trade unions who find the money for the electoral cam- 
Paigns and for the payment of the salaries of the officials 
of the organisation and the Members of Parliament. 





The disaster of a strike on the North-East Coast 
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has not been averted after all. The wood-working 
branches of the shipping trades have repudiated the 
settlement effected their representatives in con- 
junction with the engineering sections ; the result was 
that some 5000 men ceased work last week. Severa 


can be said to be ina sound financial condition for such 
a contest—namely, the shipwrights. The other chief 
union—the Amalgamated Society of Carpenters and 
Joiners—has had to put on special levies for some 
time past in order to bring the funds up to the 
standard required by the rules, and it lost a number 
of members by the action taken. The two other car- 

nters’ unions are not fully equipped for a contest. 
To such circumstances the vote of the members would 





marked decline was on the North-East Coast, in the 
East Riding of Yorkshire, East of Scotland, and at 
Belfast and Dublin. In the Manchester, Salford, and 
Liverpool districts the proportion of unemployed 


1| trade-union members was 5 per cent. ; previous month, 
unions are involved in the dispute, only one of which | 4 ‘ 
| 


aed cent. ; and a year ago, 32 per cent. In the 
am, Bolton, Blackburn, and Burnley districts, 
3.8 per cent. ; previous month, 3.3 per cent. ; and a 
year ago, 2.7 per cent. Employment is good in the 
districts engaged on textile machinery, Iron-founders 
were fairly busy, but not so much so as a year ago. 
In the Midlands employment was fair, but declin- 
ing. In the Birmingham, Coventry, and Wolver- 
hampton districts the proportion of unemployed union 
members was 5.5 per cent. ; previous month, 4.9 per 


appear to suggest insanity. In the older days the de- | cent.; and a year ago, 2.8 per cent. Pattern-makers, 
cisions of the executive were binding, in these latter | ironfounders, and tool-makers reported trade as quiet ; 
days the referendum is adopted, and men vote without | cycleand motor makers were slack. In Derby the rail- 


of all the circumstances, and 
liability. The employers also 
adopt the referendum, but they have very definite 
views, and are not troubled much by sentimentalism. 
With them the danger is less, with the men it is greater. 
Unless the dispute is ended in some way all the 
branches of trade involved will be affected, and pos- 
sibly the concessions of the employers will be can- 
celled. In such a case, instead of 5000 members being 
affected there may be 50,000, and that too, at a time, 
when in the chief centres of the industries involved 
there is dire distress through non-employment. The 
men’s leaders need grit to deal with men who flout 
agreements solemnly entered into by representatives 
on their behalf. If employers refuse to treat with men 
who have no authority to enter into an agreement, no 
one can complain or be surprised. Where, then, is 
unionism ? 


a full understandin 
with a very limi 





The unemployed problem is not confined to this 
country alone. It is acute here, especially in London, 
but it appears to be even more acute in Berlin and 
in Chicago. Here are three great typical centres, 
under very different conditions, in each of which 
hunger is goading the people to action. Fortu- 
nately, our demonstrations have taken a pacific turn, 
though the means and methods do not commend 
themselves to the public generally. In Berlin some 
dozen meetings were held last week, attended, it is 
said, by over 12,000 persons out of the 60,000 alleged 
to be unemployed. Reports state that as the demon- 
strators left the meetings they were ridden down, and 
sabred in the streets. To what extent this is true 
one is not quite able to judge; there may be another 
version—some disorder to cause the sudden onslaught 
upon m»bs in the streets. In any case the result is 
deplorable. In Chicago, it is said, a police force of 
7000, armed with clubs and whips, charged the people 
furiously ; this, too, under a republican system of 
— where it is supposed that all can earn a 

ecent livelihood, if all cannot make huge fortunes. 
The chief cause of the close proximity of riches and 
poverty is doubtless the aggregation of vast masses of 

ple in great cities; that is the tendency everywhere. 
ut the question is how to prevent it. A pastoral life is 
disliked by most people. en drift to the towns, and 
no warning will keep them away. It may be that the 
new land legislation in this country will have the 
effect of keeping numbers of people on the land to 
help to feed those in the towns; but it is to be feared 
that the result will not be of vast proportions. 





The Labour Members of the House of Commons 
seem determined to keep Ministers and heads of 
departments busy, for no fewer than seven deputa- 
tions were recently arranged, mostly by the Parlia- 
mentary Committee of the Trades Union Congress, on 
whom chiefly the duty devolves. The miners have, of 
course, their own Mines Regulation Bill and the Mines 
Eight-Hours Bill, and that of the Government intro- 
duced last session. This, up to now, has not been wel- 
comed by the mineowners, but presumably it will not 
be further opposed by Durham and Northumberland. 
Then there is the question of old-age pensions, and an 
amendment of the Unemployment Act, with which 
few appear to be satisfied. Even the committees 
called into existence by it complain of it, as also do 
the various local authorities which are affected by it. 
The question of the enforcement of the Fair Wages 
Resolution passed by the House of Commons is likely 
to be raised on a wider basis, so as to make it apply 
to all local bodies created by Act of Parliament. 
what extent it is possible to coerce those bodies in the 
direction indicated is not apparent. In reality the 
ratepayers have the matter in their own hands. 





| reco 


way shops were busy, much overtime being worked, 
but in general engineering shops trade was slack. At 
Nottingham, makers of lace-making machinery were 
active, as also were boot and shoe machinery makers 
at Leicester, but ironfounders were slack in both 
centres. In the Clyde districts trade varied ; in some 
centres it was good, in others slack, but on the whole 
it was fair. In the miscellaneous iron, steel, and other 
metal-using trades employment was fair generally, 
though slightly worse than a month ago; it was about 
the same as a year ago. Some branches reported 
trade as bad, others as fair, some as active. It was 
worse in the heavier branches than in those of a lighter 
character. Generally, a good deal of material is being 
required and used in those miscellaneous trades ; this 
fact will account for the general good trade in the 
manufacture of iron and steel when other chief branches 
of those industries are inactive. 





A strike of compositors and others engaged in the 
yew trade is reported to have taken place at a 

ndon firm, in consequence of the employment of 
females by the firm in question at their works in the 
provinces. It appears that not only the compositors, 
who were chiefly aggrieved, but other sections em- 
ployed by the firm in question gave in their notices, 
so that when those expire no unionist will remain in 
the employment of the firm. It is a kind of federal 
protest against the employment of females at the firm’s 
country printing business. 





The carters and assistants in the employment of the 
wholesale agents engaged in the publishing and dis- 
tribution of newspapers, journals, and the like, were 
represented last week at a conference arranged by the 
Society of Operative Printers’ Assistants, and certain 
well-known firms, with the result that an arrange- 
ment was made deemed to be satisfactory to the men 
employ ed. 





THE LATE WILHELM LAHMEYER. 

THovGsH the younger generation of electricians may 
hardly remember the name of Lahmeyer, apart from 
its occurring in the style of a great manufacturing 
firm, Wilhelm Lahmeyer, who died at Bonn in the 
second week of December, 1907, was certainly one of the 
leading pioneers of electrotechnics. [Il] health forced 
him to retire as early as 1894, when only thirty-six 
years of age, and thus he has almost been for- 
gotten. Born in 1858, at Clausthal, a small town in 
the Hartz Mountains, famous for its mining academy, 
a descendant on his mother’s side of the scientist- 
burgomaster of Magdeburg, Otto von Guericke, he 
studied mathematics at the Universities of Géttingen 
and Giessen, and then electrotechnical science at the 
Technical High Schools of Hanover and Aachen. 
Having invented a promising arc-lamp, he established, 
at Aachen, the firm of the Deutsche Elektricititswerke, 
Garbe, Lahmeyer, and Co., which took up dynamo con- 
struction. The t Es dynamos by which they replaced 
the old-fashioned orse-shoe and flat-ring patterns was 
for many years known as the Lahmeyer dynamo; it 
has since become the universal type for continuous- 
current generators. In the autumn of 1890 Lahmeyer 


founded the Lahmeyer were | at Frankfort-on-Main, | day: 
e 


out of which grew first the tricitits Actien-Gesell- 
schaft, vorm. Lahmeyer and Co., and then, by amal- 
mation with the great cable works of Felten and 
uilleaume, the actual Felten and Guilleaume-Lah- 
meyerwerke. The new Frankfort firm soon acquired 


To | areputation for large generators and machinery and 


power transmission by high tension direct currents 
and converting devices. Lahmeyer also at once 
ised the possibilities of polyphase currents, and 


he threw himself energetically into the triphase 


There is no material change in the iron and steel| movement which was so splendidly initiated at the 


markets to chronicle. Trade is not buoyant ; buying | 


is restricted to small parcels for immediate use. 
There are no stocks of any account, and production 
has slowed down in sympathy with trade. The returns 
as to employment in the engineering trades show a 
decline in almost ail districts ; the mean proportions of 


Frankfort Electrical Exhibition of 1891. A few years 
later his nervous system broke down. His condition 
was hopeless almost from the beginning, and the 
nominal chief of one of the most successful electric 
mauufacturing establishments remained a stranger to 


, his many employés and to the outside world, who did 


unemployed were 6.4 per cent.; previous month, 4.7 not know thatthe apparently sleeping tner had 
per cent. ; and a year ago, 4.1 per cent. The most | been the soul of the in. ree 





MASONRY DAMS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 21, Sir William 
Matthews, K.C.M.G., President, occupying the chair, 
the papers read were :—‘‘ Experimental Investigations 
of the Stresses in Masonry Dams Subjected to Water- 
Pressure,” by Sir John W. > K.C.LE., and Mr. 
A. W. Brig tmore, D.Sc., MM. Inst. C.E.; ‘Stresses 
in Dams: an Experimental 4% 7 by Means of 
India-Rubber Models,” rf Mr. J. 8. Wilson and Mr. W. 
Gore, Assoc. MM. Inst. C.E.; and ‘Stresses in Masonry 
Dams,” by Mr. E. P. Hill, M. Inst. C.E. The following 
are abstracts of the papers :— 

The experiments described in the first paper were 
carried out in the shops of the late Royal Indian Engi- 
neering College at Cooper’s Hill, and occupied from first 
to last a period of about fourteen months. They were 
restricted, for reasons given, to models of a dam of 
a triangular section under perfect conditions, and 

e results obtained are submitted as a contribution to 
existing knowledge on the important subject of the 
arrangement of stresses in masonry dams subjected to 
water- pressure, 

The models were made of ‘‘plasticine,” a kind of 
modelling clay, which appeared likely to reproduce on a 
small many of the conditions existing in a “ full- 
size” structure. The specific gravity of this material is 
1.33; its temporary elastic limit in tension is about 2 lb. 
uare inch, whilst its temporary elastic limit in com- 
pression is about 3 lb. on square inch. The word 
** tempo ” is used in this connection because after a 
time the plasticity of the material obscures its elastic 
tendency. It was also found that ‘‘plasticine” possesses 
@ property of peculiar value in such experiments, in that, 
notwithstanding its plasticity, it will crack quite short 
along the plane of maximum tension when subjected to 
relatively small tensions for a sufficiently long period. 

The dam was first modelled of triangular section, with 
the vertical face exposed to the pressure of the water, 
the base being made equal to the height divided by the 
square root of the specific gravity of the ‘ plasticine,” 
so that the resultant of the pressure on the base (due to 
the weight of the model dam itself and the pressure of 
the water) would act at one-third of the width of the 
base from the outer toe. The height of the model was 
taken at 30 in., which therefore gave a base of 26 in. The 
length of the dam was 12in. In subsequent experiments 
the width of the base was reduced to 23 in., 20 in., and 
17 in., whilst in one case a sloping face was adopted. 

The model was moulded in a frame furnished with 
thick plate-glass sides, and, in order to permit of accurate 
measurement of any displacement in the model, corres- 
ponding horizontal and vertical lines, 2in. apart, were 
scratched on both the glass and the ‘‘ plasticine.” 

The glass sides were made adjustable, and, previous to 
the application of water-pressure, care was taken to see 
that the lines on the glass coincided accurately with the 
corresponding lines on the *‘plasticine.” A clearance 
was left between the glass sides and the model, to ensure 
that the latter should receive no support from friction 
between it and the glass. 

Water pressure was applied to the face of the model 
by water contained in a thin rectangular india-rubber 
bag made to fit the frame. 

The weight of the model as firat made (with a 26-in. 
base) was 230 lb., the water-pressure on the vertical face 
being 195 lb. This gave an average value for the intensity 
of normal pressure on the base of about 0.74 lb. per 
square inch, and an average intensity of shearing stress 
over the horizontal base of about 0.62 lb. per square 
inch, thus keeping well within the elastic limit of the 
‘* plasticine.” 

he displacements of the originally vertical and hori- 
zontal lines are shown in the various diagrams sub- 
mitted. The first of these represents the condition of 
affairs after the water-pressure had been left on for one 
day. After these’ measurements had been taken, the 
water was syphoned off, and it is worthy of notice that 
in a few days the model entirely recovered its original 
form, thusshowing that the material was elastic under the 
pressure to which it had been subjected for the compara- 
tively short period of one day. ; 

More important results were obtained when the water- 
pressure was lefo cn for a longer time, so as to allow the 
model to become permanently deformed owing to its 
plasticity, as it thus became possible to show more defi- 
nitely the distribution of the stressesin the structure. A 
diagram shows the state of the model after the water- 
pressure had been left on for thirty-three days, the crack 
at the inner toe having commenced to appear after seven 


per 8q 


8. 
After detailing the method of calculation adopted, it is 
inted out that both the recorded displacements of the 

ines on the model, and the calculations based on these 
indications, show that, although the old assumption that 
the shearing stress is proportional to the normal stress 
does not hold good at the base (because the dam is 
‘* fixed ” at that level), yet at higher levels it is approxi- 
mately correct, and that therefore the shearing stresses 
to be provided against are not those at the base, but at 
rather higher levels near the outer profile. 

It is further pointed out that although a dam may 
be designed so as to have no tension on the horizontal 
plane at the inner toe when subjected to water-pressure, 
still there are tensions on other planes passing through 
that point, and it is suggested that the plane of maximum 
tension at the inner toe can be made more vertical by 
tying the front —- the dam into the foundation below 
the level of the } 2 

The permissible values of compressive and shearing 
stresses in dams are then considered, and the following 
final conclusions are drawn :— 
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1. If a masonry dam be designed on the assumption 
that the stresses on the base are “uniformly varying,” 
and that these stresses are parallel to the resulting force 
acting on the base, theac normal and shearing stresses 
on both horizontal and vertical planes would (in the 
absence of stresses due to such factors as changes in tem- 
perature, unequal settlement, &c.) be less than those pro- 
vided for. : 

2. There can be no tension on any plane at points near 
the outer toe. ; 

3. There will be tension on planes other than the hori- 
zontal plane near the inner toe; the maximum intensity 
of such tension being generally equal to the average in- 
tensity of shearing stress on the base, and the inclination 
of its plane of action being about 45 deg. , 

In the introduction to the second paper, reference is 
made to the mathematical and experimental investiga- 
tions of the problem a!ready made _ Mr. Levy, Professor 
Karl Pears», and Mr. Atcherley. The description given 
by Sir Benjamin Baker, at the Institution, in the dis- 
cussion on the Coolgardie Water Supply, of experiments 
he had made with jelly models of dams, suggested to the 
authors the possibility of making exact experiments with 
models of india-rubber in place of jelly. 

The paper is divided into seven sections, as follow :— 

Method of Straining the Model and Construction of 
Apparatus.—The two india-rubber models experimented 
with are 1 in. thick, and, to a scale of ,},, re t sec- 
tions of dams cut off by planes 20 ft. apart. The profiles 
of both models are the same in the upper parts, but at 
the base section B joins the foundations by curves, and 
section C by sharp angles. In each case the dam-like 
portion is about 6.3 in. high, and the foundation portion 
is 4 in. high and 12 in. long. Each model is divided into 
imaginary prisn.3, and from the centre of gravity of each 
prism a weight is suspended, the virtual specific gravity 
of the whole model being thereby increased to about 40. 
The water-pressure acting on the up-stream face is re- 
produced by plates pulled against the model by cords 
attached to weights, calculated so as to represent a fluid 


having a density of oo The apparatus is arranged so 


that the weights, representing the masonry and water- 
pressure, can be gene by the model or by an inde- 
pendent frame. The models are made of such shapes 
that when fully strained they assume the profiles as 
designed. 

The Elastic Properties of Rubber.—Attention is called 
to the fact that to take up the greater part of the strain 
corresponding with a given stress, rubber requires a period 
of about 24 hours. To regain its original form a similar 
period is necessary. The relationship between direct 
stress and the strains produced in three directions, for 
the quality of rubber used, was tested by an apparatus 
described in the paper, The results of tests are plotted 
as curves, which prove that the strains are directly pro- 
portional to the stresses within the limits of the tests. 

Measurements of the Strains.—The strains are measured 
by the aid of photography. A pair of photographs are 
taken of the model; one when it is strained, and the 
other when it is unstrained. Black lines ruled on the 
light surface of the rubber appear on the eae a sneed 
negatives as clear linesona dark ground. The distances 
and angles between these clear lines are accurately 
measured with specially constructed scales and micro- 
meter-gauges, 

The Design of the Sections.—The dam-like portion of 
each section was designed to represent a dam 125 ft. high, 
and tbe profile was calculated, according to the best prin- 
ciples so far suggested, to fulfil certain requirements with 
reference to the absence of tensile stress and the maxi- 
mum compressive stresses. The various principles are 
set forth in the paper. 

Interpretation of Results.—The vertical, horizontal, and 
shear strains are combined as required by the ena 
relating to stress and strain in two dimensions. The equa- 


tions used are given in Appendix I., and the experimental | wa: 


verification of some of them is given in the paper. 

Results Obtained.—Three sets of experiments were 
carried out with the models, and the stresses determined 
in each case are indicated in diagrams of ellipses of stress 
and three sets of curves, two giving the distributions of 
normal pressure on horizontal and vertical planes, and the 
third giving the distribution of shearing stress on one of 
those planes. The authors draw attention to the prin- 
cipal features revealed by the investigations. 

_Conclusions.—The following are some of the conclusions 
given in the paper :— 

1, Tensile stresses ne A exist at the up-stream toe of a 
dam, notwithstanding the fact that the line of resistance 
lies well within the middle third. The tension may be 
reduced by : (a) making the up-stream face vertical, or by 
otherwise increasing the weight of the dam toward that 
face ; this would have the effect of increasing the stresses 
in the dam when the reservoir is empty ; (b) by a general 
increase in the dimensions of the dam ; (c) by placing an 
earth embankment against the down-stream face. 

2. The direct stresses at the down-stream toe are com- 
pressive in every direction, but reduce to zero in the 
direction normal to the face. 

; he maximum compressive strecses in a dam above 
its foundations are m a direction approximately parallel 
with the down-stream face, and generally some distance 
therefrom. In magnitude they are slightly greater than 
Pr 
cos? @ 
where Pr isthe maximum normal pressure on a hori- 
zontal plane as determined by the trapezium law. and ¢ 
is the angle between the resultant and the vertical. 


4. The shearing stresses are considerable at or near | 1907 
the up-stream toe. They are a maximum a short dis- 
tance from the down-stream face, in a plane approxi- 


mately at 45 deg. to the face. The maximum shearing 
stresses are in magnitude equal to 
Pr 
2 cos? ¢ 

5. The stresses in the foundations are of less con- 
sequence than in the dam above the base, because of the 
lateral support and the more extended distribution. : 

6. The stresses are considerable at the toes of a dam if 
they form sharp angles with the foundations. These 
stresses may be reduced by replacing the angles with 
curves of large radii. The curve at the up-stream toe 
may take the form of arounded quoin, cut in large stones, 
so as to avoid joints, in the masonry, normal to the 
direction of the greatest tensile stress. 

In the third paper the method of determining stresses 
starts by assuming that the vertical pressure on the base 
varies uniformly from one side to the other. ; 

From this assumption principal stresses are derived, 
the itude and direction of which vary considerably 
from the stresses calculated by the method hitherto 


“ee 

e stresses in the Periyar Dam have been investigated 

y the method given in this paper, and are shown in a 
lagram. 





THE ELECTRIC DISCHARGE IN 
MONATOMIC GASES.* 


By Freperick Soppy, M.A., Lecturer in Physical 
Chemistry in the University of Glasgow, and THomas 
D. Mackenzik, B.Sc., Carnegie Research Scholar. 


1. Scope of the Inquiry.—In a recent paper} one of us 
has described the use of metallic calcium at high tempera- 
ture for the production of high vacua, and in spectro- 
scopic work asa very perfect chemical absorbent of all 
except the chemically inert gases. It was shown that 
helium and argon purified by calcium from traces of 
common gases or vapours, with which they are in practice 
invariably contaminated during manipulation, showed a 
great disinclination to conduct the discharge. . In ordi- 
nary spectrum tubes, helium offered a resistance equiva- 
lent to an alternative spark-gap of an inch in air, ata 
pressure of 0 05 millimetre, and argon at 0.02 millimetre 
of mercury. This behaviour of the monatomic gases, 
together with the closely-allied phenomenon shown by 
spectrum-tubes filled with these gases of becoming non- 
conducting, or ‘‘ running-out,” under the action of the dis- 
charge, have now been investigated in detail. A great 
number of experiments have been performed and a short 
summary will be given in the present paper. 

The main object was to settle whether electric conduc- 
tion in the monatomic gases is essentia!ly different from 
that in other gases. The first results raised at least a 
presumption that perfectly pure helium might be unable 
to conduct the discharge at all, so that the running out 
of spectrum-tubes might be due to the absorption of the 
impurities only by the electrodes and not by the absorp- 
tion of the inert gas itself. This view, however, proved 
to be untenable. 
* The absorption of the monatomic gases during the dis- 
charge occurs ey and continuously under suitable 
conditions, and the nature of this action is now fairly 
clear. But, on the other hand, helium which has been 
subjected to the prol action of the discharge be- 
tween aluminium electrodes, after initial purification with 
calcium, exhibits to an altogether extraordinary degree 
the peculiarity before noticed. In an ordinary spectrum 
tube such helium offers a resistance equivalent to that of 
an inch spark-gap at a pressure of over half a millimetre 
of mercury, and the discharge is accompanied by all the 
well-known characteristics—intense fluorescence of the 
tube, production of cathode rays, and the incipient pro- 
duction of X rays—which are usually supposed to be 
indicative of a high vacuum. But at higher pressures 
this very pure helium conducts the disch in the same 
as other gases. Our results leave no doubt that the 
difference between helium and other gases is one of degree 
only, and that the monatomic gases are relatively elec- 
trically, as well as chemically, inert. It will be shown that 
the remarkable behaviour of helium in the region of low 
pressure is intimately bound up with the equally remark- 
able behaviour of the gas in the region of atmospheric 
pressure, when, as Rameay and Collie} have shown, it 
conducts the discharge so much more y than any 
other gas. A spectrum-tube filled with helium at atmo- 
spheric pressure conducts the current from a small induc- 
tion coil with ease. Itis only necessary to thehelium 
molecule at all pressures as only about one-fifth to one-tenth 
as effective electrically as a molecule of a common gas-like 
hydrogen, in order to obtain a simple and consistent ex- 

anation of the behaviour of both high and low-pressure 
oe to the discharge. In the course of the work it 
became necessary to examine the common gases , in 
order to be able to compare their behaviour with the 
monatomic gases. The result transpired that the elec- 
trical effects usually supposed to be indicative of a high 
vacuum occur in all gases at degrees of rarefaction which 
cannot with any accuracy be described as ‘* high vacua.” 
Thus in the previous paper the behaviour of argon, which 
was found unable to conduct below 0.02 millimetre, was 
regarded as exceptional. In reality, it is similar at this 
pressure to the common gases, hydrogen and nitrogen, all 
of which, when pure, cease to conduct at about 0 04 
millimetre. The pressure in an X-ray tube, filled 
with hydrogen and giving rays, is above 
0.01 millimetre. Some of the possible causes which may 
have contributed to the mistaken impression that the 
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degree of rarefaction in a Crookes tube is of the order 
of a thousandth of a millimetre will be discussed in the 


paper. 

Dari the investigation it transpired that the spectrum 
of one of the rare gases appeared, in a set of new spectrum- 
tubes during preliminary preparation, before any of the 
gas hi introduced ; and it has been put beyond 
doubt that the aluminium electrodes of spectrum. tubes 
which have been used with either helium, neon, or 
retain, even after months’ exposure to the air, sufficient 
of the gas in question to give its spectrum when re- 
mounted in a new glass tube into which none of the gas 
is introduced. 

2. Absorption of Helium in Spectrum-Tubes.—In our first 
series of experiments the running-out of spectrum-tubes 
filled with helium was investigated. Six similar spectrum- 
tubes, of about 28 cubic centimetres volume, were filled 
with helium purified by calcium to accurately known 
initial pressures, ranging from 1 to 32 millimetres. The 
tubes were constructed to stand a heavy current without 
breaking down. The cathode consisted of aluminium 
wire 4 millimetres in diameter, and the anode an alumi- 
nium disc 16 millimetres in diameter. A narrow side- 
tube was sealed into the cathode-chamber for the purpose 
of measuring su uently the residual gas in the tube, 
and a tube drawn to fine point, to be ken under 
mercury at the end of the experiment, was sealed to the 
anode chamber. These tubes were constructed in batches 
of a dozen at a time by a well-known London maker 
especially for the investigation, and none of them have 
been used in any other experiments. 

Six tubes at a time were attached to the calcium fur- 
nace, an arrangement for admitting known quantities of 
helium, and a mercury pump, and very thoroughly freed 
from occluded gases by heating and passing a disch 
heavy enough to fuse the electrodes. The remarkable 
fact must be chronicled that during this treatment, before 
any helium had been brought into the apparatus, the 
first batch of tubes developed the helium spectrum. In 
the two first experiments, each with six new tubes of the 
first dozen, the full helium spectrum was develo 
during the preliminary treatment. The second batch of 
a dozen, made at another time, did not show this be- 
haviour. The phenomenon and its probable explanation 
are discussed under Section 9. 

The practice adopted during this preliminary treatment 
was to keep the calcium at its a — temperature, 
pl a tap to regylate the flow of expelled gases into 
the calcium chamber, so as to keep the tube fluorescent 
without allowing the vacuum to rise to the non-conduct- 
ing point. When the operation was complete, and the 
calc1um had absorbed the expelled gases, helium was 
introduced, the fusion of the electrodes repeated, and 
the tubes again exhausted by the pump. This was 
necessary, as it is known* that electrodes freed sufficiently 
from occluded gases by ordinary running and heating 
tend to evolve a further supply when filled with the 
monatomic gases and run, owing to the much greater 
heating of the electrodes in the latter gases. 

Helium in ay em geen amount was then admitted 

to the calcium chamber, and allowed to remain there 
until the spectrum became perfectly pure, when the tap 
to the spectrum-tube was opened, and the first tube sealed 
off. The remaining five were then sealed off one by one, 
each after a further known quantity of helium had been 
admitted. The total volume of the apparatus had been 
found, so the initial pressure of helium in each tube 
could be calculated. 
Lhe six tubes were then run in series with a heavy 
current from a 10-in. coil worked with a mercury inter- 
rupter from the 250-volt mains. A rectifier was placed 
in the secondary circuit to keep the current as unidirec- 
tional as possible, but it is doubtful if this had any 
influence. The first four tubes showed a sharp line 
spectrum, but in the other two, owing to too high pres- 
sure, the spectrum was confused. A new clear faint line 
in the extreme red, about 7266, was noticed in the helium 
spectrum of the tubes filled at lower pressure. 

The first three tubes ran out and became non-conduct- 
ing without difficulty, and ultimately the fourth also, but 
the remaining two did not, All the first four tubes went 
through the same changes in appearance just before they 
hecame non-conducting. The glow changed from yellow 
to green, and the yellow line, at first by far the strongest, 
became weaker than the green. At this stage the cathode 
fluorescence extended a distance of 12 centimetres to the 
extreme tip of the side gauge-tube. As soon as the dis- 
charge commenced to pass an alternative gap of 1 in. 
in lel to the tube, the latter was cut out of circuit 
and the tip broken under previously-heated mercury, with 
precautions against the admission of air. As the mercury 
entered, all the gas was com into the side gauge- 
tube and its volume marked by a diamond scratch. ‘The 
table shows the details of the six tubes. 





Initial | Fluorescence | Became Residual 
Pressure. Appeared, | Non-Conducting. Pressure. 
mm, mm. 
y. L1 From start After 26 min. 0.57 
IL. 2.3 After 10 min. | After 70 min. 0.72 
UL) 49 After 59min. | Afler7 hrs. 40 min.| 0.62 
IV. 8.6 (After 60 hrs. 80 min.'After 61 hrs. 20 min.) 0.9 
V.; 168 | } Did not appreciably change after over 100 hours’ 
VI} 3812 continuous running. 


_ The current after the first forty hours was considerably 
inc 
The pressures in the last column were obtained from 
the volume of the residual gas immediately after filling 
the tube with mercury. It will be seen that the helium 
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is absorbed during the discharge until a residual pressure 
is reached nearly the same in each case and between 0.6 
and 0.7 millimetre, ind ent of the initial pressure. 
This indicates that at this pressure the helium ceases to 
conduct the discharge. But it was at once found that as 
soon as the mercury entered the tube it commenced to 
dissolve the mirror of aluminium deposited from the 
electrodes and to liberate the absorbed gas. In the first 
tube, after the volume of the residual gas has been 
measured, the mercury was sucked out and allowed to 
refill the tube, when the volume was found to have 
ee a naw — a of gas —_ 
watc large es e their a a 
the cathode film as the mercury was sucked out. The 
volume, after refilling, corresponded to a final pressure 
of 1,33 millimetres. In the third tube, after the mercury 
had been left in half-an-hour, the pressure was 3.43 milli- 
metres ; and after re-admitting the mercury, and allowing 
it to remain another four hours, the pressure was 3.7 
millimetres. In the fourth tube, gas came out from both 
the anode and cathode mirrors. and the volume increased 
enormously, but the final measurement was unfortunately 
lost. The spectrum of the residual and liberated gas was 
always observed to detect the entrance of air, but in every 
case the spectrum, except for mercury, was of absolutely 
pure helium. 

These experiments clearly show the nature of the 
process when a helium tube is run to non-conductance. 
Contrary to what was given as the explanation in the last 
paper,* a real absorption of the helium takes place, and 
the greater part of the absorbed gas is very loosely re- 
tained and can be recov from the aluminium mirror 
volatilised from the electrodes. On the other hand, non- 
conductance obtains in pure helium long before all the 
helium is absorbed, and the gas so treated refuses to con- 
duct the cnrreft at a pressure when any other gas would 
be at about its maximum conductivity. As, however, 
the residual pressure was practically the same for all the 
four tubes, one of which had been run for over sixty hours, 
the experiments do not support the idea that pure helium 
by itself is a non-conductor. They favour the view that 
the constant residual pressure is the real limiting pres- 
sure for pure helium itself, above which it will conduct in 
the same way as any other gaa. ES 

The experiments described are inconclusive in one 
respect. Owing to the unexpected ease with which the 
absorbed gas is liberated under the action of mercury, 
the large residual pressures observed might have be 
due, at least in part, to liberation of absorbed during 
the admission of the mercury. This did actually happen 
in the filling of tube No. IV. with mercury, and accounts 
for the somewhat high residual pressure observed. Before 
the cathode chamber had filled, actual bubbles had been 
liberated from the aluminium film in the anode chamber, 
and could be seen passing throngh the capillary with the 
entering mercury. It was therefore necessary to repeat 
the observations in a different manner to eliminate this 
uncertainty. : 

Before describing these it may be mentioned that a 
similar aeries of tubes to those used for helium were pre- 
pared with argon, but mone of the tubes could be run out 
to non-conductance, even after prolonged action of the dis- 
charge. During the greater part of the time the cathode 
in the tube filled at lowest pressure (1.3 millimetres) was 
bright-red hot. Only this tube showed a clear spectrum. 
All the others filled to higher pressures had a confused 
spectrum. In filling the tubes we had the mistaken im- 
pression that argon was more easy torun out than helium. 
Argon spectrum-tubes certainly often run out more readily 
than those of helium, but this is due to the fact that the 

sure in an tube is necessarily so much lower 
than in helium in order to get aclear spectrum. A 
helium tube may be filled to 6 or 8 millimetres without 
confusing the lines, but in argon the pressure should not 
be much over a millimetre. To get results with argon 
comparable with those for helium the tubes should have 
been filled to about one-tenth the pressures. 

3. The Pressure at which Pure Heliwm Ceases to Con- 
duct.—The advantage of experimenting with sealed tubes 
is that thereby the influence of of contaminations derived 
from lubricants and mercury is eliminated. In the pre- 
sent series of experiments mercury vapour was present, 
and found not to exert any important influence; but 
lubricants were completely avoided in that part of the 
apparatus containing the helium while it was being run. 
The spectrum-tube was of the same pattern as before, but 
was kept ome y* ‘ ae a ib 
specially-designed form o \ gau 4 Vv 
means ot an unoonstricted tube, ‘The graduated tube and 
the connecting tubes were 6 millimetres in bore, and to 
avoid the latter being too long they were provided with 
glass valves closed by the rising mercury of the kind 
usually found on Tépler agen ao The gauge was worked 
without rubber tubing by varying the pressure on the 
mercury in the reservoir. By the special arrangement 
of tubes shown, the spectrum-tube and gauge could be 
connected with, or shut off from, the rest of the appa- 
ratus by lowering or raising the mercury, so that the 
apparatus constituted a mercury tap as well as a gau 
Thus the vapour of lubricants was avoided, and during 
the running of the spectrum-tube the mercury sealed off 


the connection with the rest of the apparatus. With b: 


this apparatus the earlier results were at once con’ ‘ 
If helium, purified by calcium, is admitted in successive 
small doses to the apparatus and run out till the dis- 
ch commences to an inch gap, the pr 
which non-conductance obtains reaches a maximum of 
0.7 millimetre, and then the admission of more helium 
and further running to non-conductance always repro- 
duces this same pressure. In common gases the stage of 
non-conductance is usually reached very abruptly at a 








* Loo. cit., page 448, 
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definite pressure, but in the monatomic gases a heavy 


current will partly k across a given gap when a 
feebler current pass entirely through the tube. 
The observations were, therefore, taken under as nearly 
comparable conditions as possible as regards the current 
flowing. Three stages were recognised in the experiments. 
In the first, —_— passed ly at intervals of a few 
seconds ; in the second, sparking was continuous, about 
half the ——e oes through the gap ; and in the third, 
only a very feeble current passed through the tube. The 
initial passage of a single spark or a few sparks at long 
irregular intervals across the gap was ignored. The pres- 
sure of 0.7 millimetre corresponds to the first stage. If 
the pressure is measured after the second stage is reached, 
it is found to be about 0.55 millimetre. When the dis- 
charge is left to run for several hours until the third stage 
is reached, and wipe = Sew J current passes through the 
tube, the pressure sinks to 0.35 millimetre, and does not 
further decrease, however the discharge is continued. 
Increasing the arch to 2 in. only effects a very slight 
additi absorption of the gas, and external discharges 
take place over the glass, owing to the condenser effect 
of the aluminium mirror inside the tube, which involve 
the risk of puncturing the tube. 

In this apparatus the pressure at which sparks from a 
small coil commenced to jump an inch gap was measured 
in helium which had been purified by calcium only, and 
not subjected to the discharge. It was found to be 0.275 
millimetre. This is over five times the pressure given in 
the last paper, and is due to a more thorough removal 
of gases from the electrodes prior to the experiment, and 
to the absence of vapour of apg grease. It is 
clear that running the tube exerts a further purification 
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of the helium by the absorption of the last remaining 
impurities in the electrodes, and that an otherwise 
undetectable trace of impurity makes a very great 
difference on the pressure at which helium becomes non- 
conducting. 

In helium purified by calcium and the prolonged action 
of the dis examined in a straight tube 30 milli- 
metres wide by 100 millimetres long, with two 10-milli- 
metre discs of aluminium 42 millimetres apart, continuous 
sparking across an inch gap occurred at a pressure of 0.39 
millimetres. The total amount of gas admitted to this 
tube during the experiment was recorded. The tube was 
pumped out to 0.001 millimetre. On standing for 20 
minutes the pressure had risen to 0.01, and after 18 hours 
to 0.034, due to the spontaneous liberation of helium in 
the cold. The tube was then heated, and the pressure 
— - at yreanses nena It _— mped out = — 
and reheated more strongly, when the pressure of the 
liberated was 0.5 millimetre. It was calculated that at 
least 98 per cent. of the absorbed gas was re-evolved 
through heating. As at this temperature none of th: vas 
which causes the Campbell Swinton effect (comp. “ec- 
tion 10) is liberated, it follows that only a very smaui trac- 


8°. | tion of the absorbed gas is driven into the glass itself. 


Experiments were made to see if helium is absorbed 
during simple volatilisation of aluminium and ium 

heating these metals in a furnace similar to t em- 
oyed for heating calcium. No absorption occurred. 
his 8 ts that the a ion in the case of helium is 
electrical or mechanical er than chemical. The 
: es moving under the electric force with great velo- 
city resemble the a icles, and are able, as Campbell 
Swinton’s results indicate, to penetrate the surface of the 
glass wall to a very slight extent and remain embedded. 
If, however, the glass is covered with a mirror of alu- 
minium, most of the gas is stopped there and does not 
reach the glass. 


An arrangement was devised to compress helium after 





it had been purified by calcium and run till non-conduct- 
ing in a spectrum-tube without thereby contaminating it. 
A second volume of about 100 cubic centimetres, capable 
of being filled with, or emptied of, mercury in the same 
way as the M‘Leod gauge, was attached to the apparatus. 
The whole apparatus was first filled with helium and run 
to non-conductance, and mercury was t admitted to 
compress the helium, and the spark-gap measured. It 
was found that the gas behaved quite normally. Increas- 
ing the pressure lowered the spark-gap, and on expanding 
the original spark-gap was regained. The helium, owing 
to the larger volume of the apparatus, was not quite so 
pure as before, and the pressure in one experiment with 
the sparks passing an inch gap was 0.43 millimetre. At 
0.68 millimetre the gap was 12 millimetres, and at 1.64 
millimetres the gap was 3 millimetres. An attempt was 
made to get an approximate value-in volts for the various 
spark-gaps by means of current from a large Wimshurst 
machine and a Kelvin electrostatic voltmeter. The gap 
of an inch, or 25 millimetres, corresponded to 16 800 volts, 
of 20 millimetres to 12,509, of 10 millimetres to 10,400, of 
5 millimetres to 7900, and of 2 millimetres to 5100. 

4, Behaviour of Neon and Argon.—The results obtained 
with neon and argon were quite analogous to those re- 
corded for helium. With neon the first stage of non- 
conductance with an inch gap occnrred at a pressure of 
0.18 millimetre, the second at 0.10 millimetre, and the 
last at 0.07 millimetre. With argon a great many obser- 
vations were made, and the three pressures were 0 055, 
0.05, and 0.04 millimetre. In one experiment with the 
latter gas the initial pressure in the tube was 0 27, and it 
took four hours’ running before the tube became non-con- 
ducting. During this time the pre-sure steadily decreased 
until the values given ahove were reached. Increasing the 
gap to 2 in. only effected a slight reduction of pressure to 
0.037 millimetre. In an experiment with neon which had 

run to the last stage and left, the pressure rose 
during the night from 0.075 to 0.09 millimetre, and on 
heating the tube next morning a pressure of 04 milli- 
metre developed. Only 30 seconds’ running sufficed to 
reduce this to 0.2 millimetre, when sparks commenced to 
jump the gap. 

5. Behaviour of Hydrogen, Nitrogen, and Carbon Di- 
oxide —Similar experiments on the pressure at which 
non-conductance obtained were performed with the gases 
hydrogen, nitrogen, and carbon dioxide. With these the 
non-conducting point was very well defined. Thus with 
hydrogen practically no current went through the tube at 
a pressure of 0 04 millimetre for a ge tube, and 
003 millimetre for a wide tube of the kind described 
above. It was found that pure hydrogen, derived from 
palladium hydride, behaved in the same way as the gas 
introduced into the apparatus by heating, with a spirit 
flame, the palladium wire of a regulator such as X-ray 
bulbs are now commonly provided with for lowering 
the vacoum. Cathode fluorescence commences in hydro- 
gen inaspectrum tube at 01 millimetre; the gap was 
5 millimetres at 007 millimetre, and 10 millimetres at 
0 06 millimetre. In nitrogen non-conductance is reached 
at about 0.035 millimetre, and in carbon dioxide at about 
0.02 millimetre, both for a 1-in. gap. Ata pressure at 
which a hydrogen tube would give a 1-in. gap a carbon 
dioxide tube would give only a 1-millimetre gap. 

[Special experiments were performed with pure nitrogen 
to ascertain whether, after prolonged running, the pres- 
sure at which non-conductance set in was raised as in the 
case of helium, but with negative result. In a tube in 
which repeated additions of nitrogen were absorbed b 
the electrodes under the discharge, the pressure at shiek 
non-conductance occurred with a 1-in. gap was the same 
at the end of the experiment as at the inning with 
nitrogen which had not been run.—October 21.] 

The gas generated from the electrodes and walls of a 
new spectrum-tuhe during running behaved, as its spec- 
trum indicates, like a mixture of hydrogen and carbon 
dioxide and with an inch gap is non-conducting at 0 03 
millimetre. It is remarkable how abruptly conducting 
vower ceases when the pressure falls lower than 0.04 to 
9.02 millimetre in common o—- The application of 
powerful coils mav cause a discharge below these pres- 
sures, but only by first lowering the vacuum. The facili- 
tation of the discharge by the use of electrodes of the 
alkali metals or calcium is analogous. The action of these 
metals is probably to suoply hydrogen sufficient to con- 
duct the discharge. The evolution of hydrogen from 
calcium during heating formed the subject of frequent 
reference in the last paper. In operating the calcium 
furnace enough hydrogen is always evolved on heating a 
fresh piece of calcium to make the vacuum a far better 
conductor of heat than air at atmospheric pressure. 
Probahly hydrogen-free calcium has never yet been 
pre le 
There are probably many other reasons, more or less 
well recognised, that account for the impression that the 
degree of rarefaction in a vacuum incapable of conducting 
the discharge is extreme. Apparatus to be exhausted is 
usually e with a restricted orifice where it is to 
sealed off. The free path uf the gas becomes comparable 
with the diameter of this constriction at about 0.1 milli- 
metre, or higher in heavy gases and vapours. Below this 
pressure there is, properly speaking, but slight difference 
of pressure between the two sides of the orifice, using the 
word ** pressure ” in a hydrostatic sense, even though on 
one side a perfect vacuum is maintained. Diffusion alone, 
not flow, operates to equalise the concentration of the gas 
on the two sides, and therefore gauge readings of pressure 
in apparatus connected to the gauge with a narrow orifice 
are not strictly pressure-readings at. all. A more im- 
portant error, probably, of the readings is the usually 
invariable presence of vapour which a compression gauge 
will not detect, and a pump will not remove. In the 
present measurements constrictions were avoided and 
vapours removed by the action of calcium, and these two 
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facts probably account for the pressures at which non- 
conductance obtains being comparatively high. It is 
doubtful whether the lower _—— recorded in the case 
of carbon dioxide is real, or due to the property of carbon 
dioxide of condensing on glass surfaces,. vitiating the 
gauge-readings. 

6. Behaviour of Mercury Vapour.—In the first series 
of experiments the mercury was contained in an }-tube 
provided with two electrodes, and was connected to a 
shortened fall-tube, which, when the mercury was boiled 
out, acted as a Sprengel pump worked with the condensed 
mercury. After the apparatus has been exhausted as 
completely as possible by the mercury pomp, the mercury 
in the tube was rapidly boiled and the exhaustion con- 
tinued by means of the condensed globules of mercury 
falling through the fall-tube. Owing to the liability of 
the glass to crack during longed heating the method 
was abandoned. But with this apparatus the cathode 
flaorescence of the discharge was not observed when the 
temperature of the mercury was above 90 deg., and the 
tube was non-conducting to a l-in. gap below 60 deg. 

In the next experiments the apparatus was exhausted 
by means of calcium, the mercury being boiled vigorously, 
and a heavy discharge being passed through the tu 
during the operation. After this treatment the mercury 
remained non-conducting, and fluorescence was observed 
at much higher temperatures than if the calcium treat- 
ment had not been adopted. The cathode fluorescence 
was observed up to temperatures of about 110 deg., which 
corresponds to a pressure of 0.5 millimetre. The spark- 
gap was 10 millimetres at a temperature corresponding to 
a pressure of about 0.15 millimetre, while below 0.1 mulli- 
metre the mercury vapour conducted with difficulty. 
Hence mercury vapour resembles the monatomic gases 
both in the effect of impurities and the high pressure at 
which it remains non-conducting. 

7. Pressure in an X-Ray Tube Filled with Helium or 
Hydrogen.—In order still further to test the view that 
helium conducts the discharge normally except for the 
higher pressure at which the various phenomena of 
the discharge make their appearance, an X-ray bulb 
8 centimetres in diameter was attached to the gauge in 
addition to the spectrum-tube, and the whole apparatus 
thoroughly freed from gas. Helium was admitted and run 
in the spectrum-tube till the d. passed a l-in. gap 
at a pressure of 0.41 miltimetre. I'he mercury in the 
gauge was then momentarily lowered, and small successive 
quantities of the heliam removed by the pump, and the 
appearance of the X-ray tube observed. e hemi- 
spherical area of fluorescence accompanied by the produc- 
tion of X-rays just able to penetrate the glass was 
observed at a pressure of 0.31. At 0.25 millimetre rays 
capable of penetrating 0.2 millimetre of aluminium 
escaped the tube, and the spark-gap was 1.5 millimetres. 
At 0.21 the spark-gap was 17 mulls metres, and the bones 
of the hand could be well seen. At 0.15 millimetre the 
spark-gap was 22 millimetres, and the flesh of the hand 
was quite transparent to the rays. 

It must be pointed out in this experiment that the 
helium, though pure at the start, must have become 
contaminated as the pressure was reduced, owing to 
vapour from the rest of the apparatus diffusing back 
during the exhaustion, and to gas generated from the 
electrodes. For this reason the pressures corresponding 
to the longer spark-gaps are probably too low, and, as 
the exhaustion somata 
closely to the values for a common gas like hydrogen. 
But, throughout, the appearance of the tube, but for the 
greenish giow at the commencement, was quite normal. 

_In the same X-ray tube, hydrogen derived from a palla- 
dium regulator gave the following values :—Fiuorescence 
was plain at 0.13 millimetre, the gap was 10 millimetres at 
0.1, 20 millimetres at 0.08, 30 millimetres at 0.05, 40 milli- 
metres at 0.035, and 115 millimetres at 0.02. 

An X-ray bulb of the usual simple ** bianodal” form 
and size, 13 centimetres in diameter, was attached to the 
gauge and exhausted entirely with the mercury pump in 
the ordinary way, the tube being heated in an oven and 
the discharge kept passing after the fluorescent stage had 
been attained. ‘This operation took all day, whereas with 
calcium it could have been done easily within the hour. 
After cooling, the tube was run, and the pressures corre- 
sponding to different spark-gaps measured. The pres- 
sure varied from 0.008 to 0.006 millimetre, with a gap of 
from 4 to 9 centimetres. The tube was then pumped as 
empty as possible, and subjected to the action of calcium 
to remove vapours. Hydrogen was then introduced 
through a palladium regulator. Now it was found that 
the pressures for corresponding spark-gaps were higher, 
and ranged from 0.045 with a spark-gap of 2 centimetres 
to 0.012 with a spark-gap of 9 centimetres. It is probable 
that this difference is due to the absence of condensable 
vapours in the second case, and that in no case the 
real pressure in an X-ray tube is below the hundredth of 
a millimetre. 

8, The Relation of Potential to Pressure at High Pres- 
sures.—On the view put forward to explain he high 
pressure at which helium becomes non-conducting, a 8 
ey with a certain ayy of helium — ucts 

e discharge similarly in every way to the same space 
filled with about one-tenth to one-fifth the number of 
molecules of acommon gas like hydrogen. This point of 
view at once brings into line the behaviour of helium at 
atmospheric pressure. At this pressure helium conducts 
the discharge in a similar manner to hydrogen at a pres- 
sure A ate Se aap pts ac say, the di 
passes ium at atmos: ic pressure as a ribbon 
or flickering line of light. In order to investigate this 
point more closely, the curves connecting pressure and 
voltage in hydrogen and helium were compared in a very 
long, wide tube by the aid of an 8-plate Wimshurst 
machine and a Kelvin electrostatic voltmeter. The current 
was kept constant, by regulating the speed of the machine, 








at about 0.3 milliampere. The voltage 
— ata agree Fr — it = volts —_ 0. 
metre, rising rapidly above and very s 

these fimite, In helium the minimum poten’ 

below 1000 volts, the minimum range of the instrument, at 
from 6 to 0.54 millimetres. The tube was 70 centimetres 
long, 25 millimetres in diameter, with two aluminium 
discs 15 millimetres in diameter, 64 centimetres apart. 
The helium employed was 
the commencement of the ex 
tionated by charcoal cooled in liquid air, but no special 
effort was made to remove the unavoidable 
from taps, electrodes, &c., introduced d € 
ment. At 60 millimetres the potential in helium was 
7750 volts, and in hydrogen this same potential was reach 
at 12 millimetres. In h 
potential was about 16, 


pically quite pure at 
frac 


uring the experi- 


at 30 millimetres the 
olts, while in helium at the 
same pressure the potential was 3400 volts. The smoothed 
curves are shown in the figure below. 

In the curves drawn in dotted lines the scale of the 
pressure axis is increased 100 times, so that these curves 
represent the relation of voltage with pressure 
specially purified helium the curve would, 
of course, be very considerably dis) é , 

The curve for argon at high pressure is also included in 
the figure, and it will be seen to a 
nearly than hydrogen. 
conducting with an inch spark-gap at the same 
as hydrogen does not truly represent the relation 
the two gases, for at higher pressures up to the pressure 
of maximum conductivity, like helium, conducts 
ile in the region of high 
pressure it, like helium, conducts far more easily. e 
i to be what has been 
if the effectiveness of a 
molecule in allowing or resisting the 
charge is to be associated with the num 
free electrons it contains, the monatomic gases appear 
their electrical, as well as from their chemical, 


monatomic gases 
ed 
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inertness to be relatively deficient in easily displaceable 
electrons. But this point of view carries with it 
corollary, since even in the 
gases are undoubtedly capa’ 
ing ionised, that their chemical inertness is relative rather 
is was the view taken, we believe, by 
or in connection with the previous paper. 

Possibly the results described may i 
the observations of Strutt,* who found the spark potential 
affected by minute traces 
0 found the cathode: fall 
in gases greatly affected by moisture and other impurities. 
But even if impurities exert a specific “‘catalytic” effect 
on the electrical properties of the gas with which they are 
mixed, apart from the effect proper to th 
pressure, it does not affect the conclusion that the mon- 
atomic gases are relatively electrically inert. 

We wish to express our indebtedness to the Carnegie 
Trust for some of the apparatus used in the measurements 
given in this section. 

9. Retention of the Rare Gases by Aluminium Electrodes. 
—In Section 4, p aod ra A, a batch < new 
spectrum-tu evelo um spectrum during 
preparation, and the matter appeared to call for fuller 
examination. The conditions under which the spectrum 
tubes were prepared were novel, in that the occluded gas 
was not pumped out, but absorbed chemically within the 
apparatus. Since six tubes with exceptionally heavy 
electrodes were treated at once, the conditions were very 
favourable for the detection of a minute trace of an inert 
gas produced by the di ‘ 
electrodes, which otherwise would have been certainly 
overlooked. At first it was th 
might be connected with thoseof von 
the continuous formation of a gas duri 
discharge, independently of the nature 


molecular weight of 4. 
time came and re-e 


tt state the monatomic 
of conducting and becom- 


ed, approached more and more |p E 
be connected with 


in helium and nit 
of impurity, and of 


or evolved from the 
ht that the results 


ich ted to a possible 
sabi aieat ren xe ads oe 

gas in ti y 
means of the calcium apparatus, and found it was certainly 


A quantity of new aluminium wire and discs of the 
same kind as employed in the spectrum tubes was pro- 
cured from the maker of the tubes, This 
i perature in a furnace similar to those em- 
ployed for calcium, but it failed to 
tion of helium. Other spectrum t 


ive the least indica- 


date, 
also did not give the least trace of 
helium when examined under conditions identical to those 





* Phil. Trans., 1900, vol. oxeiii., page 377. 
+ Wied. Ann., 1890, vol. xl, page 1 
t Phys. Zett., 1907, vol. viii., page 








The most probable explanation appeared to be that 
some of the electrodes in the first batch of tubes—prob- 
ably the disc anodes, for the cathodes were ‘almost cer- 
tainly new—must have been old and used in previous 
experiments with helium before they came into our hands, 

that such electrodes must be capable of retaining 
sufficient gas to show a spectrum when remounted in new 
tu 

At the close of the mgetigntion the second point was 
specifically examined. The electrodes of the tubes used 
in the experiments of Sections 3 and 4 were chosen for 
the test. The neon tube was first tried. It had been 
cut down five months before and since left open to the 
air. The cathode was first mounted in a new spectrum 
tube with a new similar electrode fresh cut from a length 
of new aluminium wire of the same size and quality. It 
was attached to a calcium furnace through a.tap, and 
during the running the flow of gas was ted to keep 
the tube fluorescent. As the spectrum the neon 
— De F samen pe clear and distinct in the 

ium, hydrogen, and mercury spectrum, its position 
being exactly fixed with reference to the two sodium lines. 
The tube was cut down, and the disc anode of the old tube 
inserted in place of the new electrode, and then the tube 
was re-examined as before. Again D, wasseen, but much 
brighter than before. After the calcium furnace had 

ed, it was filled with mercury, ard the contained gas 
compressed ubout fifteen times into second spectrum- 
— Now the latter — —— to the eye 
the characteristic orange glow o! the m 
showed all the chief red and 2 aan engetlior with 
the helium line Dy faint, and the lines of hydrogen and 
mercury. The ae oe which had been 
by Mr. Berry by 8 fractionation method, showed 
the helium D; in about the same relative intensity. It 
can only probably be removed from the spectrum by 
fractionating the gas with liquid hydrogen. Contrary 
to the statement in Travers’ “‘ Experimental Study of 
Gomme, ” page 312, the neon green line (5016) was not 
visible. 

The helium tube was then examined. It had been cut 
down five months previously ; but in this case had been 
sealed up, unexhausted, to exclude moisture. Both eleo- 
trodes were sealed in a new spectrum-tube. The helium 
yellow Ds was observed almost immediately after the 
— _ —s and later =. elium - 

6677) faintly. previous experience quantity o' 

helium present could be accurately estimated. Its partial 
pressure was about 0.01 millimetre, and as the volume of 
the apparatus was about 200 cubic centimetres, the total 
quantity was about 3 cubic millimetres, measured at atmo- 
spheric pressure. This quantity would have given the 
whole spectrum brilliantly if the apparatus had ~ filled 
wes eens, but the result was certain without this 

ng done. 

The argon tube, like the neon tube, had been left o 
to the air for five months. The anode only was ed 
into a new tube with s new electrode. It gave, on running, 
clear but faint argon lines in the blue region of the spec- 
trum, and on compressing the gas at the end of the 


the | & iment the blue argon spectrum was clear. 


About a year previously, before any neon had been 
used in the laboratory, a number of old spectrum-tubes 
had been broken up, and the electrodes recovered ; these 
had since remained in an open dish, exposed to air. 
A dozen of these electrodes, selected at random, were 
heated in a vacuum-furnace to the melting-point of alumi- 
nium, and the gases evolved absorbed by calcium in a 
second vacuum-furnace. The helium yellow line D, was 
seen clear but faint. On compressing the gas about fourteen 
times by admitting mercury, the prominent red and green 
lines of the spectrum were also seen. The quantity of 
helium was estimated to be about one-fifth of a cubic 
millimetre.—October 21.] 

These experiments, therefore, prove that aluminium 
electrodes tenaciously retain traces of argon, neon, and 
helium after they have been used in connection with 
these gases, and indicate that the explanation advanced 
for the extraordinary appearance of helium in the first 
batch of spectrum-tubes is probably correct and sufficient. 

10. The Campbell Swinton Effect.—The glass parts of 
the spectrum-tubes, of which the electrodes bad been usd 
in the experiments described in last section, were examined 
for the effect described by Campbell Swinton,* who 
showed that if the glass of a vacuum-tube used with 
hydrogen or helium is fused in a flame it becomes clouded 
and under the microscope is seen to be permeated to some 
depth from the inside surface with a multitude of minute 
spherical bubbles. All three of our tubes showed this 
etfect with the most remarkable clearness, but the oogon 
tube was by far the best. Indeed, when the glass of this 
tube was fused it appeared to boil, and the bubbles could 
be seen and heard bursting. If the heating was stopped 
corgen, Se lass — mp lapade gate me ry 

evitrified, but under a very magni! power t! 
effect qnuki bo can be be den 4p bubs wits wane enti 
large where the glass had been most strongly heated. In 
the helium and neon tubes, and also the argon tube, the 
cathode chamber —. this ys ne — 
particles travelling at right angles to the surface 
wire cathode could reach the glass, but no effect what- 
ever appeared behind the plane gutting the wire cathode 
at right angles drawn through the of the glass tube 
in which the cathode was sheathed. The anode chamber 
aT pilamcenaictn ions ale aaa 
of bu ing to the yo 
disc, absent on the side where the side tube had been 
attached. In the tube this was absent, but the 
small part of the chamber immediately ering 
on the capillary was strongly affected. 

[The fact that the argon tubes showed the effect so 


* Proc., Royal Society, 1907, A, vol. lxxix., page 134, 
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prominently raised a doubt whether Campbell Swinton’s 
explanation, that the bubbles are caused by the discharge 
gases being driven into the glass and remaining embedded 
below the surface, could be correct. Some of the glass 
from the argon tube was heated in an iron tube in a 
vacuum furnace, and the gases absorbed in a second fur- 
nace by calcium. The temperature, subsequently deter- 
mined by a platinum and platinum-iridium couple, was 
in the neighbourhood of 1300 deg. Cent. The glass 
frothed copiously, and was largely blown out of the iron 
tube. Argon could only have present in the merest 
trace, as, although a faint argon spectrum was observed, 
it was not more t could be accounted for by a slight 
leak in the apparatus, which interfered with the test. 
Certainly the main frothing of the glass was not due to 
= ed argon, and probably no argon was given off by 
thé glasr. 

It was considered more satisfactory to try the gluss of 
the neon and helium tubes in a similar way, as the 
appearance of these gases, if observed, is less equivocal 
then in the case of argon. No trace of neon was obtained 
from the glass of the neon tube which showed the Camp- 
bell Swinton effect strongly. With the glass of the 
helium tube the line D, was faintly visible. Some more of 
the glass was therefore first heated in an exhausted tu 
of Jena glass to a red heat, to drive off gases condensed on 
the surface. The temperature was not high enough to 
develop bubbles, and the glass remained quite clear. 
This » a was then heated in a vacuum furnace, as before, 
to about 1300 deg. Cent. No trace of helium was observed, 
even when the apparatus was filled with mercury. 

These experiments show that the gas which causes the 
bubbles is not the discharge gas driven into the glass. 
The bubbles are in all probability a secondary effect, due 
to the chemical decomposition of the glass under the 
influence of local heating produced during the bombard- 
ment. There are probably in glass always sufficient un- 
decomposed carbonates or sulphates to account for the 
effect, for ange ae which is fired at a far higher tem- 
perature than glass, gives off a copious supply of gases, 
consisting largely of carbon dioxide and hyd m, when 
heated in a vacuum above 1000 deg. Cent. If the ex- 
periment is prolonged, several cubic centimetres of gas 
may be pumped off.— October 21. ] 





‘*Finspory OLD Stupents’ AssocraTION MAGAZINE.” 
—A magazine has just been started in the interests of the 
Old Students’ Association of Finsbury Technical College. 
The editor of this new venture is Mr. W. J. Tennant, 
M.I. Mech. E. The first issue contains nothing of a very 
technical nature, being concerned more with the sphere 
and future of the magazine. It is hoped that the magazine, 
besides helpin to keep alive the old students’ interest in 
each other's doings, will a medium for the solution 
of difficulties, or the record of doings not met with in 
ordinary publications, such as engineering text-books or 
journals. In this first number is a message of greeting 
from Professor Perry, who states that about 6000 students 
have now been ‘‘experimented ” on at the Technical College. 
Some caustic remarks on the subject of ‘‘ engineering 
courses ” at colleges are given in an article entitled ‘‘ The 
Misguided Student,” by *‘ One who was,” at the bottom 
of which there lies much truth. We are glad to think 
that, from his nom de plume, the writer, in this instance, 
mus have duly profited by realising in time what really 
was lacking in his early training. 





American Ratt Specirications. — Details of new 
arrangements on the question of price and specification 
of Bessemer rails, arrived at by manufacturers in the 
United States and Canada, have just been published. 
The new specification, on which manufacturers have 
agreed, embodies several new or altered clauses, but 
does not yet a agree with either of the speci- 
fications advan by the bodies representing the pur- 
chasers. The subject of “discard” is left open in so 
far as the actual amount of discard may be decided 
upon between the purchaser and manufacturer, but a 
scale is drawn up regulating the prices to be c 
A 9 per cent. discard and rails at 28 dols. per ton is 
taken as a basis, and an increase of price of 29 cents 
per ton is to be made for each additional 1 per cent. 
discard. Thus with 10 per cent. discard the price will 
be 28.29 dols. per ton; 15 per cent. discard, 28.74 dole. 
per ton; 20 per cent. discard, 31.19 dols. per ton; 25 
per cent. discard, 32.64 dcls. per ton. he limit of 

hosphorus still remains at 0.10 per cent., the manu- 
oemen declining to guarantee anything lower than this. 
A drop test is to be taken for each heat, the height of 
drop varying from 17 ft. to 19 ft., according to the rail 
section. These are grou in three divisions—viz., 
75 lb. to 791b., 80 Ib. to 89 1b., and 90 Ib. to 100 1b. sections. 
The tup is to be of 2000 lb. weight, and the supports not 
less than 4 ft. or more than 6 ft. apart. A ‘‘shrinkage” 
clause is also introduced, the object of which is to ensure 
the finishing of the process of rolling at as lowatemperature 
as possible. This clause states that for 75-1b. section rails 
the finishing temperature is to be such that the shrinkage 
shall not exceed 6/, in. fora33-ft. rail, with a yy in. extra 
allowance for each additional 5-lb. insection. No artificial 
—- the rails will be allowed, neither shall they be 
held before sawing. With to cambering when 
delivered to the cold straightening presses, they must not 
be more than 5 in. out of straight over their entire length. 
It may be added that in most respects this specification 
approaches fairly closely to that embodied in the majority 
report presented recently to the American Railway Asso- 
ciation by its Committee on this question. In this 


Committee’s report, however, tho subject of discard was 
left. undetermined, while in a minority report a discard 
of 20 per cent, was demanded. 





CATALOGUES. 


Messrs. G. A. Harvey anp Co., Lewisham, have sent 
us an illustrated price-list of a large number of designs of 
weather- vanes. 


From the British Thomson- Houston Company, Limited, 
Rugby, we have received a leafies devoted to a descrip- 
tion of their electric heating and cooking devices. 


Messrs. David Rowell and Co., Westminster, send us a 
circular giving descriptions and prices of fencing, gal- 
vanised-iron buildings, light suspension-bridges, Ac. 

The ‘‘Brush Budget” recently illustrated some Brush- 
Parsons turbines, tramcars, railway coaches, motor- 
lorries, and other work turned out by the firm at Lough- 
borough. 


Messrs. Lloyd, Foskett, and Co., 143, Cannon-street, 
E.C., have just issued a large list descriptive of their gas- 
am, of which a large number of types for all purposes 
are shown. 


Messrs. Buck and Hickman, 2and 4, Whitechapel-road, 
E., send us circulars relating to sizes and prices cf Morse 
twist-drills, ‘‘ Duplex” die-stocks, and also a leaflet on the 
Newman watchman’s portable clock. 


The Qeoig Ventilating and Ozone Company, 4274, 
Strand, W.C., send us a leaflet describing their ozone 
generators, fans, air-filters, &c., for ventilation and air 
purification, and also suitable switches, &c. 


Messrs. Mavor and Coulson, 47, King-street, Mile End, 
Glasgow, send us a card showing, by means cf diagrams, 
the method of handling, in a mine, their under-cutting 
direct-current electric coal-cutting machine. 


Messrs. Johnson and Phillips, Charlton 8.0., Kent, 
send us a new price-list of Paterson’s vulcanised bitumen 
cables, giving sizes, &c., of single, twin, and three-cored 
cables, taped, braided, or armoured, with one or two rings. 

Messrs. R. J. Nicholson and Co., Macdonald’s-lane, 
Corporation-street, Manchester, send us a list of their 
little ‘‘ Ideal” petrol-electric sets for lighting purposes, 
‘*Ideal” storage-batteries, switchboards, &c. 


From Messrs. Thomas Smith and Sons of Saltley, 
Limited, Saltley Mill, Birmingham, we have received 
lists of mild-steel a me ag eye bolts and of drop- 
forged double and single-ended engineers’ spanners. 


The Western Electric Company, Norfolk House, Vic- 
toria Embankment, W.C., have issued two circulars, 


which are abridged price-lists of their association and non- | board 


association vulcanised electric-light wires and cables, 
flexible cords, &c. 


The Edison and Swan United Electric Light Company, 
Limited, 36 and 37, Queen-street, Cheapside, E.C., have 
issued a circular relating to their new ‘‘ Luxol” ad- 
vertising sign. This sign is made of glass letters, within 
which are arranged electric lights. 


Messrs. R. D. Wood and Co., 400, Chestnut-street, 
Philadelphia, Pa., U.S.A., have sent us a pamphlet de- 
scribing their suction-gas plants. In this the subject of 
the relative economy of suction gas and steam, and other 
power plants of various kinds, is discussed. 


The Cape Asbestos Company, Limited, 23, King-street, 
E.C., have issued a pamphlet on non. conducting coverings, 
in which the results of several tests on such coverings are 
given, and also descriptions of the blue asbestos removable 
coverings of which this firm makes a speciality. 


The Crosby Steam Gage and Valve Company, 147, 
Queen Victoria-street, E.C., have lately published a little 
pamphlet of instructions relating to the use of their form 
of indicator for gas and oil-engines, Prices of these indi- 
cators are also given at the close of this little book. 


Messrs. J. Blakeborough and Sons, Brighouse, Yorks, 
send us a pamphlet on Broadhead’s pressure-reducing 
valve. This consists of an arrangement of tandem 
reducing valves controlled by a weighted lever, and by 
the reduced pressure acting on the piston on the outlet 


arged. | side. 


Measrs. Mark Fawcett and Co., 50, Queen Anne’s Gate, 
Westminster, S.W., have sent out a circular descriptive 
of their ventilated fireproof floor, in which tubular lintels 
are carried by steel joists, the whole being finished with 
concrete. Over one million yards of flooring on this 
system have been laid. 


Messrs. Dewrance and Co., 165, Great Dover-street, 
8.E., have recently issued several leaflets dealing with 
transparent water-level indicators with mica-faced g 
plates, also with an yl Agente gow jointing, improved 
safety-valves, as well as a revised price-list to the first 
three sections of their catalogue. 


The Phés Company, 205, Ball’s Pond-road, N., have 
sent out a } catalogue describing their system of 
acetylene gas-lighting, suitable for railway carriages, 
buildings, village and street lighting, and for motor-cars 
and omnibuses, &c. A large variety of lamps, accessories, 
&c., are also shown and priced. 

The Palatine Engineering Company, Limited, Liver- 
pool, have issued a circular relating to their patent cock 
with reverse plug, held on its seat by a spring not in 
contact with steam or water. Their “Lightning” uni- 
versal union is also illustrated, with which only half a 
turn of the nut is required to couple or uncouple. 

Messrs. Michael Pal and Co., Parliament Mansions, 
Victoria-street, S.W., have issued a pamphlet describing 
several of the machines, &c., which they handle. These 
y= nema oil-saving and weste- anne apparatus, water- 

riven fans, rotary pumps, oil-engines, gas-engines, steam- 
turbines, electric motors and dynamos, &c. a 





Messrs. F. W. Reynolds and Co., Acorn Works, 
Edward-street, Blackfriars-road, S.E., have recently 
issued an abridged catalogue which gives descriptions 
and prices of a few of the wood-working machines made 
by them. There are noticed, for instance, typical circular 
and band-saws, planers, vertical spindle mou!ding-ma- 
chines, tenoning-machines, mortisers, &c. 

The Empire Roller-Bearings Company, Limited, 15, 
Victoria-street, S.W., have sent us a pamphlet setting 
forth the advantages to be obtained by the use of roller- 
bearings. This form of bearing, in which rollers are held 
in a cage, is now well known, and has been put into use 
on a number of railways and tramways, besides being 
used for shafting, &c., at home and abroad. 


Messrs. Doulton and Co., Limited, Albert Embank- 
ment, Lambeth, S.E., have sent us a large catalogue of 
marine sanitary appliances and fittings. In these days 
of luxurious travel al] the conveniences to be found on 
shore have their counterparts on the large ocean-going 
steamers, and this list affords proof of the extraordinary 
care with which the comfort of the travelling public is 
now-a-days considered. 

Messrs. Amme, Giesecke, and Konegen, 59, Mark-lane, 
E.C., send us a pamphlet descriptive of their grind- 
ing-mills for stone, slag, and cement. These machines, 
built at their works at Brunswick, are ball-mills, in which 
the balls are arranged in a disc or cross-piece fitted on a 
vertical shaft. The balls are free to move in the cross- 
piece in a radial outward direction, and by we py 
action are forced up against a grinding-ring fitted to the 
pan. 

From Messrs. Bradbury and Co., Limited, Wellington 
Works, Oldham, we have received circulars descriptive of 
this firm’s patterns of 8 in., 6 in., and 34 in. centre capstan 
lathes. These lathes, arranged with automatic feed, will 
take bars ranging from 4 in. to 1? in., according to size 
of lathe. Without automatic feed the hole of spindle is 
increased from ? in. in diameter to 27, in. in diameter in 
the 34 in. and 8 in. centre lathes respectively. The cap- 
stan will take up to six tools. 


Messrs. Veritys, Limited, Aston, send us an abridged 
list of British-made switch-gear and switch-boards. The 
material noticed in this list includes switches of several 
types, open and protected fuses, iron-clad service fuses 
and switches, voltmeter switches, battery switches, 
shunt - regulating switches, circuit-breakers, volt and 
ammeters, bus-bars, pediments, &c., distributing-boxes, 
feeder panels and pillars, dynamo-boards, accumulator- 
s, &c. The list is well indexed and arranged, and 
is priced, 

Messrs. Saml. Denison and Son, Limited, Leeds, have 
recently issued a large pamphlet descriptive of the Blake- 
Denison continuous weigher for use on conveyors. This 
convenient appliance may be fitted to belts handling 
up to 1000 tons per hour, and running at 500 ft. per 
minute. It is claimed that its accuracy is within 05 

r cent. In working, the machine weighs automatically 
6-ft. lengths of belt, every 6 ft.. and records the result, so 
that the weights may be consulted for daily, hourly, or 
weekly totals. This form of conveyor is in successful 
operation at all sorts of mines, power-stations, sugar- 
cane mills, and other establishments, besides having 

iven satisfaction in use on electrically-worked coaling- 

rges, &c. 

A pamphlet is to hand from the Cruse Controllable 
Superheater Company, 5, Blackfriars-street, Manchester, 
describing the type of superheater from which this firm 
derives its name. With this superheater it is claimed 
that the temperature of superheat may be kept constant 
within 25 deg. rise or fall, on an increase or drop of 40 per 
cent. of the load. As with the ordinary type of super- 
heater, fluctuations of well over 100 deg. Pahr. are not 
uncommon, and a device whereby this can be governed 
should prove welcome. In this ae, within the 
4-in, steam-tubes there are placed 1j-in. water-tubes, 
through which the feed-water is passed on its way to the 
boiler. Water from economisers is, in this way, raised 
to actual boiler temperature before entering the boiler. 
The standard patterns are designed to give a final steam 
temperature of about 575 deg. 





German CoAt.—The deliveries of coal in December from 
the three princi German coal-producing districts— 
the Ruhr, Silesia, and the Sarre—were 8,501,070 tons, as 
compared with 7,643,790 tons in December, 1906. The 
deliveries from the three districts in the whole of last 
year were 101,539,730 tons, as compared with 96,308,580 
tons in 1906. The deliveries from the Ruhr were 67,686,850 
tonsa, as compared with 64,424,660 tons; from Silesia, 
23,729,880 tons, as compared with 21,838,360 tons; and 
from the Sarre, 10,114,000 tons, ascompared with 10,045, 560 
tons. The deliveries from the Ruhr last year increased, 
accordingly, 5.05 per cent.; those from Silesia, 8.65 per 
cent ; and those from the Sarre, 0.97 per cent. 





Prussian State Rattways.—The quantity of rails, 
metallic sleepers, switches and other accessories to be 
supplied to the ian State Railways in 1908 is 
487,600 tons, as compared with 462,206 tons in 1907. The 
total of 487,600 tons, representing the deliveries arranged 
for this year, is made up of :—Rails, 240,200 tons ; metallic 
sleepers, 141,600 tons ; and accessories, 105,800 tons. The 
supplies arranged for in 1908 will involve an outlay of 
3,774.2802., as compared with 3,351,600/. in 1907. The 
cost of the rails to be supplied this year works out at 6/. 
per ton, as compared with 5/. 8s. 6d. per ton in 1907 ; of 
the metallic sleepers at 5/. 7s. per ton, as compared with 
6l. 4s, 6d. per ton ; and of the accessories at 9/. 5s. 6d. per 
ton, as compared with 87. 11s. 2d. per ton. 
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THE ROYAL METEOROLOGICAL SOCIETY. 


THE annual meeting was held on Wednesday evening, 
the 15th inst., at the Institution of Civil n?_ 
Great George street, Westminster, Dr. H. R. , Pre- 
sident, occupying the chair. : 

The Council, in their report, expressed their pleasure 
at the marked and increasing interest which is being 
taken in the science of meteorology throughout the 
country. The lectures and exhibitions inaugurated by 
the Society are bearing fruit, and this was evidenced by 
the large increass in the number of fellows. After the 
report had been adopted, the President presented the 
Symons Memorial Gold Medal to M. Leon Teisserenc de 
Bort, of Paris, which had been awarded to him by the 
Council ‘in consideration of the distinguished work 
which he has done in connection with meteorological 
science, especially the study of the upper air.” ap 

The President then delivered an address. Dr. Mill is 
the director of the British Rainfall Organisation, and so 
he spoke of his own work, and dealt with the subject of 
‘* Map-Studies of Rainfall.” He said that the special 
problem which he had before him was to determine the 
normal annual rainfall of the British Isles in relation to 
the general configuration of the land, and to ascertain 
how the rainfall of individual years and months, and even 
of the constituent showers, was related to thenormal. The 
most useful method of working towards this end was by 
the preparation and study of maps of rainfall. He then 
described the methods which he adopted in prepari 
annual, monthly, and daily maps of the distribution 
rainfall, and also referred to cyclonic and thunderstorm 
rains. The rainfall showed an unmistakable relation to 
configuration. . ; 

Dr. Mill, in conclusion, said :—*‘ It happens that rain- 
fall is not only the most difficult of all the meteorological 
distributions to map accurately, it is also that one which 
is of the greatést importance, for by rain the rivers are 
fed, and the rivers both water and drain the land. Every 

ear makes clearer the vast national importance of accurate 
Cneuledge of the rainfall of a county, for the problem of 
the rivers is becoming acute. The growing populations 
of the great towns are tapping the upper waters and 
diverting the water from its natural channels, and at the 
same time they are polluting the lower courses with the 
waste of the factories and the streets, Toll is taken all 
along the banks of industrial streams for raising steam 
and carrying on the multitudinous processes of manufac- 
ture. here is sometimes anxiety as to whether the 
waterways can be kept sufficiently supplied to float the 
water-borne traffic, or to mght the silting action of the 
tides, and there is —?_ alarm as to > pee 
of fish traversing the depleted and pollu streams 
to reach their spawning beds. Of recent years the value 
of the water-power which may be generated in the 
lonely and lofty places amongst the western heights 
of Great Britain, where the rainfall is large and 
unfailing, has been recognised, and chemical works for 
the production in electric furnaces of what a few 
years ago were rare substances are becoming familiar 
features in Wales and in the Highlands, In Ireland, too, 
the rainfall is an unrecognised source of wealth which 
as yet bas not been drawn upon to any appreciable 
extent. The increasing strenuousness of the struggle for 
the possession of large water supplies is producing in Eng- 
land, and especially in Wales, a great amount of local 
jealousy and strife, for the boundaries of hes and 
counties coincide but rarely with water-partings, and the 
argument has been brought forward again and again that 
the rainfall of one county should not be diverted for 
the use of the inhabitants of another. The feeling 
is intensified when the boundary to be crossed is 
that of an historical division of national importance, 
like the boundary between England and Wales; but 
I think that the map-study of rainfall can do something 
to suggest the lines on which such disputes should be 
settled Although the exceptional deluges of a thunder- 
storm or a great depression fall with equal and impartial 
heaviness on the hills of the west or the flat plains of the 
east, the common every-day rains are precipitated on the 
high lands and in the mountain valleys which cross the 
track of the prevailing wind in much greater abundance 
than on level and low stretches of country. Most of the 
rain is borne to our islands from.the Atlantic, and when 
it comes torrentially it is of the air, and no boundary 
. checks it; the largest annual falls come down on and near 
; the watersheds, because there the land produces its 
maximum influence as a rain-compeller. 
_ From the high ground the riversseek the plains, carry- 
ing off the excess of rainfall into the less liberally watered 
districts. The Dee, the Severn, the Wye, and the Usk 
restore to England part of the rains which the Welsh 
mountains have abstracted as the air passed over them. 
The high rainfall of the whole Pennine district, sometimes 
by circuitous routes across the comparatively dry plains of 
the east, swells the volume of fresh water that pours into 
the Humber. The Thames itself receives the compara- 
tively high rains of the Cotswolds, the Chilterns, and 
the Downs, and forwards the water slowly through less 
and less rainy districts, until it reaches the sea in the 
driest part of England. Thus, I think, at least as 
good an argument can be drawn from this consideration 
of physical geography in favour of supplying the great 
towns of the east from the large precipitation of 
the west, as can be drawn in the opposite sense from the 
artificial divisions of political g phy. It seems tome 
that care for the water supply of the country, coming as 
it does from the air, that knows no bounds across the land, 
is by no means a parochial, but in the fullest sense a 
national, matter, and should be dealt with in the in- 
terests of the nation as a whole, the units of subdivision, 
when such are required, being the natural units of river- 





THE PORT OF ST. JOHN, NEW 
BRUNSWICK. 


IN a paper recently submitted to the Canadian Society 
of Civil Kngineers there are put forward a number of 
schemes for the improvement of the port of St. John, 
New Brunswick. This port is at t handicapped by 
the great rise and fall of tide, and is, moreover, none too 
large for present traffic, which, it is hoped, will grow, in 
time, to much larger dimensions. The situation is rather 
a tantalising one, inasmuch as, just above the port, there 
is a vast area of land-locked water, much of which is 
never frozen over in the winter, and which has a rise and 
fall of only from 2 ft. to 5 ft., compared with the 20 ft. to 
25 ft., and sometimes even 30 ft. difference recorded in 
the harbour. This stretch of water above the port con- 
sists of the River St. John and the Kennebecasis Bay. 
The former is navigable for the largest ocean steamers for 
20 miles, having a depth of about 40 ft. over that distance. 
saya this point vessels drawing 25 ft. could go another 45 
miles up the river with but very little work on the channel, 
while ships drawing 20 ft. could go another 10 miles up 
stream beyond this and into the heart of the New Bruns- 
wick coal districts. The Kennebecasis Bay is also navi- 
gable by the largest ocean steamers for 30 miles. Of course, 
much of this water is frozen in the winter, but it is stated 
that open water exists for miles u the river above 
St. John for nearly all the year, and that there would be 
no difficulty in keeping the water 0 throughout the 
year over a very extended area. The reason why this 
apparently excellent stretch of water, with small tides, 
18 at present unutilised, while the port is putting up with 
cramped harbour space, with very t difference of 
tidal levels, is due to the fact that above the town the 
channel becomes narrow and somewhat tortuous, and at 
its narrowest spot is crossed by a dyke or sill of hard 
rock, 15 ft. to 20 ft. below the water level, causing what 
are known locally as the Reversing Falls, with the ebb and 
flow of the tide outside. To the presence of this sill is 
due the small rise and fall of tide above the Narrows. 
For some distance (nearly two miles) above these falls 
the water is never frozen, and. a scheme has lately 
been proposed whereby this valuable area might 
turned to useful account. The scheme now suggested 
by Mr. J. 8. Armstrong, M. Can. Soc. C.E., includes 
the construction of a large canal about 1400 ft. long, 
cutting across the promontory round which the river 
now winds, from the present ha:bour to the River 
St. John, well above the ‘‘ Falls.” A wet-dock area 
of about 500 acres would thus become available, open 
—or able to be kept open - with little difficulty — 
throughout the year. jp water comes in close to the 
banks, while on one side, convenient to the railways, 
the banks are high enough to permit of the building of 
shipping wharves for coal, grain, &c., without the neces- 
sity of constructing the long approach ramps often cus- 
tomary on the American continent for dealing with this 
class of traffic. The canal would be, of course, provided 


with locks—two by preference, one of which might be so | p 


arranged as to be available as a dry dock, which could 
thus entered at all times from the up-stream side 
It is suggested that the locks should have a depth of 32 ft. 
of water over the sill at half-tide, which would allow of 
large vessels passing in and out during two stretches of six 
hours in the twenty-four, and of smaller ones for longer 
periods, There would also be necessary certain training 
works above the falls. 








Tue Danisu Strate Rattways.—The report for the 
financial year 1906-7 must be considered favourable, 
although there is a decline in the surplus of some 15,0002. 
The surplus, however, amounts to 8,085,000 kr., or about 
450,000/., which, compared with the years 1902-3, 1903-4, 
and 1904-5, shows an increase of, respectively, 165, 46, 
and 9.5 per cent. From the above surplus must be 
deducted the tontiéme paid to the officials and func- 
tionaries, and which amounts to 1,136,647 kr. (62,000/.), 
leaving a net surplus of 6,948,765 kr. (386,000/.). The cost 
of the Danish State railways at the end of the year in 
question amounted to 212,878,714 kr. (11,820,000/.). 





INTERNATIONAL CONGRESS OF THE REFRIGERATING 
InpusTRIzS.—It has been arranged to hold an Inter- 
national Congress of the Refrigerating Industries in Paris 
from July 13 to 18, of this year. The om 
held in the Grand Palais des Champs Elysées, and will 
be under the patronage of the French Government. The 
list of the British Committee includes the names of many 
prominent engineers, scientists, &c. Among the names, 
which are too numerous to be given in a complete list, 
are to be found, for instance, that of Sir Hugh Bell, Pro- 
fessor J. H. Biles, Professor F. W. Burstall, Sir William 
Ramsay, Sir Thomas Sutherland, Lord Ciaude Hamilton, 
&c., while on the British Executive Committee are the 


Right Hon. Lord Strathcona, Sir Alfred conse, Bt John | Geo 


A. Cockburn, the Hon. W. P. Reeves, &c. e British 
Section will contribute several papers to the proceedings, 
as, for instance, ‘* Effects of Low Temperature, and their 


Action,” by Sir William Ramsay ; ‘* Organisation of Cold- 
Storage Transport sf Sea,” by Mr. J Milton ; 
“Oo isation of Cold Storage on Railways,” by Mr. T. 


N. Wylie, of the London, Brighton, and South-Coast 
Railway. The Congress will be divided into six sections, 
dealing, respectively, with Low Temperatures and their 
General Effects, Refrigerating Appliances, Application 
of Refrigeration to Food, Application of Refrigeration to 
other Industries, Application of Refrigeration in Com- 
merce and Transport, and slation. The secretary of 
the Con is M. J. de Loverdo, 10, Rue Poisson, Paris, 
and the con. secretaries of the British Committee are Mr. 
R. M. Leonard and M. G. Lévy- , With offices at 
3, Oxford-court, Cannon-street, E.C. 





will be | Ges 





THE SWEDISH STATE TELEPHONE. 


Tue development of the State telephone has been con- 
tinuous and on an ym ae large scale ; there is every 
reason to expect a similar growth in the future, and the 
department in question is exerting itself to keep up with 
the increasing requirements. In no age | has the 
general public of all classes taken more kindly to the 
telephone than in Sweden, and one finds it in the most 
distant parts and most unexpected places. A few figures 
will show the importance to which the Swedish State 
telephone has attained. At the end of 1906 the State 
telegraphs bad an aggregate length of about 19,030 miles. 
The increase during last year of the State telephone 
system amounted to 10,540 miles, which brought up the 
total State telephone mil at the end of the year to 
114,540 miles, or six times that of the State telegraphs. 
pry bey last ten years the aggregate length has been 
more than doubled (47,000 miles in 1897). The number 
of central and exchange stations has during the same time 
grown from 734 to 1497, and the number of telephone 
apparatus from 32.892 to 90,811. Of the above aggre- 
gate mileage of telephones, only 2250 miles are single 
wire. The total number of conversations during 1906 
amounted to 269,917,280, and of these special charges were 
paid for 10,793,880 conversations. The number of express 
conversations amounted to 834,211, and of night conversa- 
tions to 266,926. The increase in conversations as com- 

red with the previous year amounted to 18.3 cent. 

tockholm heads the list of conversations with 46,112,686, 
whilst Gothenburg has 32,397,566, and Malmé 13,030,361. 
The telephone conversations with foreign countries were : 
with Norway 80,415, with Denmark 114,002, and with 
Germany 5164. Thereceipts from subscriptionsand entrance 
fees amounted to 4,547,446 kr., or 252, . (4,132,288 kr. 
the previous year), from cha for conversations to 
3,460,950 kr., or 192,000/. (2,898,518 kr. the previous year). 

he aggregate cost of the Swedish State telephone since 
its first beginning in 1881 up to the end of 1906 amounts 
to an aggregate of 36,214,552 kr., or 2,012,000. The ex- 

nditure rose from the modest 400 kr., the first year, to the 
ighest figures for any year (1902)—viz., 3,416,750 kr., or 


be | nearly 190,000, 


For the year 1908 it is, however, proposed to expend 
5,000,000 kr., or 277,000/. It is under contemplation to 
install about 70 new lines, and to erect! 176 new central 
stations, and the calculated expenditure for 1908 is evenly 
divided between the inter-urban and the local lines, 





A Hammer-Heap ORanE FOR THE TyNE.—As a conse- 
quence of the efficiency of the 150-ton hammer-bead crane, 
constructed at Messrs. John Brown and Co.’s yard at 
Clydebank, in connection with the fitting out of the 
cruiser Invincible and the Lusitania, by Sir William 
Arrol and Co., of Glasgow, this firm have received an 
order for a similar crane for the North-Eastern Marine 
Engineering Company, Limited, of Wallsend-on-Tyne. 
he new crane is to be erected on the wharf at the com- 
pany’s works on the 77 and will take the place of the 
existing sheerlegs. The structure, which will correspond 
closely to that at Clydebank, which was fully illustrated 
and descri in ENGINEERING, vol. Ixxxiii., 4 
will be carried on foundations formed of four steel cylinders 
about 70ft. deep. The revolving jib will extend for about 
150 ft. from the centre of the tower supporting it. Messrs. 
Arrol’s work will include not only the supply of the crane, 
but the construction and sinking of the cylinders. All of 
the machinery will be electrical, and the equipment is to 
be supplied by Messrs. Stothert and Pitt, Limited, of 
Bath. Only the leading crane-makers in the country were 
asked to tender for this crane, and it was after the most 
minute and careful examination of the designs that Sir 
William Arrol’s firm was chosen. 





EvecrricALLy-Driven Reversine Ro.unc-MILis,— 
The number of electrically-driven rolls is rapidly increas- 
ing. Up to about two years all these roll trains 
ran in one direction. Recently, however, reversin 
rollers have been put up in a considerable number o' 
notable mills, and the question whether steam-driven 
or electrically-driven rolls will prevail has entered on 
a new stage. The two chief firms in this field of elec- 
trically-driven rolls are the Allgemeine-Elektricitiits- 

elischaft and the Si Schuckert-Werke, both of 
Berlin. The first-mentioned firm has put down the first 
seven plants of the following list, the second firm the 
other five plants. The works in question are :—TIron- 
works Trzynietz, of the Oesterreichische Berg-Gesell- 
schaft Teschen ; Resicza Works, of the Austro-Hungarian 
State Railways (two plants); Rombacher Hiittenwerke 
(German rraine); Hiistener Gewerkschaft (West- 
halia); Aciéries et Fo: de Firminy; Dorman, 
ng, and Co., Cleveland Wire Works, Middlesbrough ; 
rg-Marien-Hiitten Verein, Osnabriick (Hanover) ; 
Rheinische Stablwerke Duisburg - Meiderich ; Grillo, 
conkes oe Co., apes gag . in Rhenish Prus- 
sia); G. Zugmayer und Séhne, Waldegg (copper mill) ; 
Royal Satgpeten Iron and Steel +. Diosgyor. 
From the table of particulars, published in Stahi und 
Eisen of December 18, we see that the last-mentioned 
works are supplied with steam-turbines, which are 
used also at Trzynietz, and at Rombach; at Waldegg 
water-power is utilised ; at Middlesbrough and Gelsen- 
kirchen the current is taken from public electricity 
works ; in the other cases gas-engines or steam-engines 
(at Firminy) are the prime motors. Direct currents are 
applied in four cases, at 500, or also at 220 volts (Fir- 
miny); ——_ currents of 5000 or 3000 volts and 50 and 
20.8 periods (Resicza), or 40 (Middlesbrough) periods are 
used in the other cases. 





The power required ranges 


from 800 to 2800 horse-power (Rombath) 
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BENNETT'S “IDEAL” CONDENSER. 


Ir is now generally accepted that condensers having 
annular vapour spaces give results in advance of those 
obtained by other t The reason for this is not 
far to seek. In condensers of this type the fluids are 
a divided up into thin films, and consequently 
the interchange of heat is rapid and thorough. 

The condenser we illustrate on this e is a recent 
form of the class to which we have alluded. It has, 
up to the present time, been principally used in 
connection with pharmaceutical apparatus (stills de- 
signed for the recovery of spirits, and for the pro- 
duction of distilled water), and we are informed that 
there are now over one hundred of them at work, 
giving entire satisfaction. In addition to the uses 
named the condensers have also been applied to pot- 
stills condensing alcohol, and for other pu . 

On reference to our illustration it will be seen 
that the condenser consists of a series of tubes placed 
one within the other, in a vertical position, inside a 
casing A. The annular s between the tubes 
are about ,°, in., as shown at B, C, and D, and in each 
of these spaces there is a spiral wire rather less in 
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diameter than the width of the annular space, as shown 
at E, the wire being soldered to the outside of the 
inner tube of the two forming the annular space. The 
outer tube slides over the one to which the wire is 
fixed. The vapour to be condensed enters at the to 
by the pipe F, fills all the annular spaces, and travels 
round on the spiral wires until it reaches the bottom 
and flows out from the spout G as cooled distillate at 
about the same temperature as the cooling water. 
The tubes which form the annular s containing 
the wires are, of course, surrounded with the cooling 
water, which enters by the pipe H, and flows up out- 
side and inside each set of tutes until it overflows by 
the pipe I. A displacement tube K is placed in the 
centre to limit the quantity of water in the condenser. 
The apparatus is very simple and is easily cleaned 
and repaired ; for when the inlet and outlet connec- 
tions are unscrewed, the tubes can be drawn out in a 
few minutes by disconnecting ferrules between them, 
the ferrules being made to graduate in size for this 


4 The advantages claimed for this condenser are that, 
owing to its efficiency the makers are able to guarantee 
the combination of very cold distillate with a minimum 
amount of cooling water, and there is great facility for 
cleaning and freedom from leakage troubles. We 





SHEARING AND PUNCHING MACHINE. 
CONSTRUCTED BY MESSRS. R. BECKER AND CO., ENGINEERS, LONDON. 














understand that these condensers are now in use at the 
India Office, Whitehall ; the Assay Office, Sheffield ; 
the Chemical Research Department, Woolwich ; the 
Finsbury Distillery; Messrs. J. Dewar and Sons’ 
works, and at other places, They are made almost 
entirely of copper, heavily tinned, and occupy little 
floor space ; a condenser producing 100 lb. of conden- 
sate per hour occupying, if necessary, only one-half a 
square foot of surface. 

The condensers are made under license by Messrs. 
Bennett, Sons, and Shears, Limited, Farringdon 
Works, Shoe-lane, London, E.C. 





BECKER’S SHEARING AND PUNCHING- 
MACHINE. 

THE engraving above represents an interestin 
type of plow 4 machine by Messrs. R. Becker an 

.» of City-road, E.C., designed for shearing, sec- 
tional-bar cropping, and punching, and it differs in 
some respects from the usual patterns of punching 
and shearing-machines. The body or frame is not 
of iron, but of Siemens-Martin cast steel, which, 
though comparatively light, affords ample strength to 
resist the strains im Punching is done at the 
left-hand side, shearing at the right, and sectional-bar 
cropping at the centre, The three slides are each 
moved by an eccentric on a shaft situated in a line 
vertically above the tools. the eccentrics moving die- 
blocks within the slides. The action is stopped at 
will by moving a lever, which puts a stop-piece out of 
gear with its die-block, and releases the slide from the 
coercion of the eccentric, so that the operator is free 
to adjust the plate, &c., exactly before shearing or 
punching. An auxiliary treadle-gear is provided for 
the punch-slide on the left, in case the operator should 
find it inconvenient to work the handle at the front of 
the slide. 

The three eccentric shafts are driven from a pair of 
fast and loose pulleys, seen at the back, behind the 
fly-wheel, which is on the same shaft. A pinion at the 
other end, visible in the photograph, gears with a 
wheel (encircled by a guard) on a shaft carrying a 
=— driving the two large spur-wheels to right and 
eft. The right-hand spur in turn revolves another 
for the shear at the end. Volute springs mounted on 
bridges spanning the bearings perform the function of 
balancing the slides, and of keeping them at the 
highest position when disen , 

bed of the punch on the left may be fitted with 
any type of epocial holder for supporting sections other 








than plain plates, such as joists, a channels, &c., 
or for notching girders, using suitable punches above. 
An adjustable guide-bar, attached with bolts to the 
frame of the machine, faces the punch, and serves to 
locate the work. The shear-blade to the right is pro- 
vided with a holding-down arrangement, comprising 
two spindles moved down by a hand-wheel and screw, 
so that the plate is kept in place. There is also a 
device to prevent the trouble and annoyance usually 
caused when plates are split down the centre—namely, 
the right-hand cut portion springs upwards after the 
blade is released, and so renders it difficult or impos- 
sible to feed the plate further on for a fresh cut. In 
this machine a gap is made behind the blade, and an 
arm or rod is fitted to slide longitudinally into it, and 
push a bar at right angles, under the coercion of a 
spring. Asa plate is cut, the bar slides towards the 
blade and keeps the two cut portions of the plate 
from springing in again as the blade rises. When the 
plate is fed forwards inte the gap ready for another 
cut, the arm gives way and slides backwards. 

The shear or cropper in the centre of the machine 
embodies a cutter-plate having holes pierced through 
it to match the sections, as round, square, angle, tee, 
&c., sliding past another plate with similar perfora- 
tions, so that when a bar is inserted, it is cropped by 
the downward motion of the cutter-blade. The bars 
are held level, so that a square cut is obtained, by 
means of a horizontal bridge at the front, raised or 
lowered by a couple of vertical screws, turned simul- 
taneously by spiral gears and a handle. A mitre- 
cutting attachment, by means of which angles may 
be severed at an angle of 45deg., can be fitted; it 
consists of a V-shaped steady, formed with a stem, 
which is inserted in one or other of two sockets in 
front of the blade, to point to right or left. The angle 
is thus supported at an angle of 45 deg. in both the 
vertical ana the horizontal sense. These machines are 
constructed in several sizes, the one illustrated being 
for thicknesses of § in. 





Corpinctey’s Moror-Cak Exursition.—The _ thir- 
teenth of the series of these exhibitions will be held 
in March next at the Agricultural Hall, and it is 
em eo to have a very comprehensive on oof of indus- 

motors, in addition to the usual display of tourist 
cars. A special section is being set apart for steel cast- 
ings, machine-tools, and other plant necessary in the con- 
struction of motor-cars of different types. The exhibition 
is promoted by Messrs. Cordingley and Co., of the Zndus- 
trial Motor Review. Arrangements, we are told, are 
being made for an inventors’ section. 




















JAN. 31, 1908.] 


ENGINEERING. 





169 








**ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Gomplete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS, 


18,227. G. Davis, Westminster. Electric-Lamp 
Holders. [5 Figs.) August 12, 1907.—This invention ‘has for 
object to enable lamp-holders of the bayonet type to be converted 
and adapted readily, cheaply, and easily to receive what are 
known as “‘loop” cap lamps. 1 is the porcelain insulator which 
serves to carry the two terminal blocks 2, to which the ends of 
the electric leads are secured. Ordinarily, the terminal blocks 2 
<arry spring-pressed contact-plungers which make contact with 
the contact - plates in the lamp-cap. In the conversion and 
adaptation of a bayonet-holder to ‘‘loop” lamps, these spring- 
pressed contact-plungers are removed, and in place thereof con- 


Fig. 2. 
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tacts 5are passed through the holes in the terminal block formerly 
occupied by the spring-pressed tact-plungers, and d 
therein by screws 6. The contacts 5 comprise a circular or disc- 
like portion 5a, and a shank 5b, which extends from the centre of 
the portion 5a, and is of such length that when the contact is 
placed within the hole in the terminal block, and the terminal 
block secured to the porcelain insulator, the shank extends some 
distance below the insulator. The screws 6 are of such length 
that their ends bear against the portions 5a of the contacts, and 
hold them firmly in position in the blocks 2. (Sealed December 19, 
1907.) 


22,489. Johnson and Phillips, Limited, Old Charl- 
ton, and C. F. Tubbs, Blackheath. Arc-Lamps. 
{4 Figs.| October 11, 1906.—This invention relates to arc-lamps 
of the “flaming” arc type with mutually inclined carbons, in 
which the carbons are fed solely by gravity under their own 
weight and that of their holders, and the feed is regulated by a 
brake mechanism controlled by one or more electro-magnets 
<arrying a current or currents, which varies with the lamp 
current or potential, or both. The drums a, a!, around which the 
flexible suspension cords or chains of the carbon-holders are 
wound, are arranged with their axes vertical, and the brake-wheel 
or disc is geared with both drums through a ratchet and pawl 
or equivalent clutch connection. The interposition of the ratchet 
and pawl, or equivalent clutch connection, between the cord- 
¢rums and brake-disc enables the former to be rotated to wind 
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up the cords and withdraw the carbon-holders, for trimming or 
other purposes, without actuating the brake-gear. The interlocking 
of the various cord-drums in multiple arc-lamps is conveniently 
effected by forming on the spindle on the first drum a screw- 
thread k which engages a nui &! having axial freedom only. This 
nut is correlated with a second drum or its spindle, so as to prevent 
the rotation thereof until the first drum has revolved a predeter- 
mined number of times. The second and third drums, if there 
are more than two pairs of carbons, other successive pairs of 
the series are similarly correlated. As shown in the drawings, 
the nut kl is prevented from rotating by being pivotally connected 
with a lever J fulcrummed to the frame ; the other end of the 
lever co-operating with the stop m on the spindle of the drum a), 
© prevent rotation thereof during the feeding period of the first 
pair of carbons, is not integral with the main portion of the lever, 
but pivoted thereto, and provided with an abutment, as shown, 


which, while permitting the stop m to displace and pass the 
pivoted end of the lever/ for reverse rotation of the spindle of 
the cord-drum a!, prevents forward rotation of the said spindle 
until the my ye movement of the spindle & has tilted the end 
of the lever / clear of the stop m. This enables either spindle 
to be rotated so as to withdraw the carbon-holders for trimming 
purposes, to facilitate which the ends of the drum spindles are 
provided with milled heads n. (Sealed December 31, 1907.) 


640. H. Richardson, C. F. Cooke, and the South 
Durham Steel and [Iron Company, Limited, 

tockton-on-Tees. Liquid Electrical Controllers. 
{6 Figs.| January 10, 1907.—This invention relates to liquid 
electrical controllers, and has for its object to effect improve- 
ments in the construction and service of the dippers, and to 
provide such further improvements in connection therewith that, 
if the water in the tank falls below the correct level, the appa- 
ratus is automatically rendered inoperative in the manner herein- 
after described, by which the rocking-arm of the controller 
b hanically locked and put out of action, or by a 
circuit-breaker — out and rendering the ee elec- 
trically dead. According to this invention, the dippers a, @ are 
80 as to rotatively 
The dippers are automatically put out of operation, 








disc-shaped, each dipper a being secured 
adjustable. 












































as follows :—Inside the tank ¢ is suspended an open-bottomed 
metal dish d, in which water rises to the required Jevel from the 
tank c, provision being made at c! on the tank side for an over- 
flow, which prevents the water rising higher than, say, the line 
2x—a. This dish d is connected to one side of the solenoid e, the 
other end of the coil being connected to the opposite main. 
When the water in the tank falls below the level of the dish, the 
electrical contact between the dish and the tank is broken, and 
the core e! of the solenoid drops into a slot in the disc a* bolted 
tothe shaft of the rocking-arm b of the controller, thus locking 
the arm snd preventing the controller from being operated until 
a fresh supply of water reaches the proper or working level, when 
the coil again becomes energised and the core e! withdrawn into 
the solenoid. (Accepted October 9, 1907.) 


MINING, METALLURGY, AND METAL- 
WORKING. 
23,384. M. Harvey, W: Portable Crucible 


, Walsall. 
Furnaces. (3 Figs.| October 22, 1906.—This invention has 
reference to portable crucible furnaces of the kind in which the 
furnace proper is arranged inside a cylindrical blast-chamber 











which is carried by side trunnions on a travelling frame, so that 
the furnace proper, with the blast chamber, can be tilted for 
pouring, and can also be turned upside down for examination of 





the bottom part of the furnace, which is made with blast inlets, 





through which the blast passes from the blast-chamber to the 
fuel in the interior of the furnace proper round the crucible. The 
resent invention is designed to facilitate the opening of the 
lower part of the furnace and blast-passages and to cause the 
blast to be properly diffused in the fuel space round the crucible, 
and prevent it from impinging directly on to certain parts of 
the crucible and its support. In carrying out the invention, the 
applicant provides on the bottom of an annular plate n, which 
is fixed to the bottom of the metal casing of the furnace w 
a. series of projections o shaped so as to form \Y-sh or 
other blast-grooves p, 80 arranged that as the blast passes through 
them from the blast-chamber g in the direction indicated by 
arrows the blast is divided up into various currents, which 
impinge against one another as they meet in the annular blast- 
space round the crucible i, and they are thereby mixed up 
and diffused and prevented from impinging directly on to the 
lower part of the crucible, and the block in which it is mounted. 
Fitting against the underside of these Fy anne wd 0 is a bottom 
plate 7, which is hinged at one side to the annular plate x, and 
forms the bottom of the furnace proper, on which the coke 
rests, and also the bottom of the blast grooves or channels p; and 
this bottom plate q is secured to the annular plate n by side- 
catches, so that when the furnace has been turned upside down 
on its trunnions, this bottom plate 7 can be turned up, thereby 
opening the blast-grooves p, from which the clinkers or other 
obstructions can readily be removed. (Accepted October 9, 1907.) 


RAILWAYS AND TRAMWAYS. 


18,687. B. Croft, Belfast. Trolley-Wire Splicing- 
Ear. (3 Figs.) August 21, 1906.—This invention relates to 
forms of construction employed in splicing ears or tubes having 
for their object the provision of means for readily joining together 
the two ends of broken or displaced trolley-wires. According 
to this invention, the wires are fixed in the tube by taper-split 
bushes, and screw-plugs for connecting the two halves of the 
tube and keeping the taper bushes in their proper position are 
employed. The splicing-tube is such that its external surface is 
suitably shaped for the passage of a trolley-wheel thereunder. 
The screw-plug may be formed in different shapes, so that 
a screw-plug of one shape may connect the two halves of the 
tube for repairing the broken wire in the middle of aspan. The 


screw-plug in another shape hasa boss at right angles, containing 
In this form 


a tapped hole for attachment to an insulator bolt. 











the two halves of the tube may be coupled, and the broken 
trolley-wire united and attached to a bracket-arm, span-wirg, or 
other form of suspension. a, @! are the external tubes or holders, 
which receive the broken ends of the trolley-wire internally, and 
whose external surface provides a path for the trolley ‘wheel. b, bt 
are the taper-split bushes. e¢ is the screwed plug which con- 
nects the two halves of the tube and also maintains the wedges in 
their proper position when fixing the splicing-tube and before the 
tension comes on the trolley-wire. The inner surface of the 
taper-split bushes is preferably roughened to give a better grip 
upon the wire ; but the external surface of the taper-split bushes 
is not so roughened, in order that they may slide in the taper 
chamber bored to receive them in the splicing-tube or holder. 
In Fig. 2, the screwed plug has a tapped boss c? for receiving the 
ordinary line insulated bolt. (Sealed December 12, 1907.) 


25,430. F. W. Marillier and G. H. P. win- 
don. Heating Railway-Trains. (6 Figs.) November 12, 
1906.—This invention has reference to improvements in pipe- 
connections for conveying steam in trains, with the object of 
enabling carriages which are to be slipped from the trains when 





in motion to be heated. The object of the invention is to provide 
an adapter coupling constituted by two halves, each comprising a 
half-coupling of the heating type and a half-coupling of the 
Westinghouse type, which will part automatically without injury 
to the hose-pipes. In using the adapter coupling, one-half would 
be secured to the existing standard steam-heating coupling on the 
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pam 2 ag Ag do , and the other half to that on the carriage 
fe ue ng it in the train, and the two automatically separable 

f-couplings would be coupled together. a, a are the half- 
couplings of standard heating type, and b, b are the half-couplings 
of the Westinghouse type, having an automatic valve b! in each 
half-coupling, which valves are a to close paper egos f 
on the separation of one half-coupling from the other - 
coupling, and to be opened on the half-couplings being connected, 
the act of coupling bringing the roupded valves into contact so 
that they push each other off their seats in opposition to springs 
v3, The neck of each half-coupling b has formed integral with it 
a half-coupling a of the sta type now in use for steam-heat- 
ing ses, in which rubber jufiction-rings a1, of known kind 
and hinged clamps a? which engage with lugs a? on the 
half-coupling, are employed. Each half of the adapter is thus 
provided with a half Westinghouse coupling on one end and a half 
of the present standard steam-heating coupling on the other end. 
It will be seen that the result of the combination in an adapter 
He pe of two half-couplings of the Westinghouse type, and two 
half-couplings of the Railway Clearing House standard type, is 
that it is rendered possible to heat a by steam, retain- 
ing the heat in the slip-carriage and in the es of the train 
when ge bepnne —_ to the = e : e be ao 
attendant when operating the mechanism to e carriage. 
(Sealed December 27, 1907.) af 


22,218. F. Krizik, ¥rag-Karelinenthal, Austria. 
Controllers. (6 Figs.] October 8, 1906.—This inven- 
tion relates to controllers for electric-motor vehicles, comprising a 
drum and stationary contacts, and one or more high- on 
switches operated from the controller by a cam or cams, and has for 
its object to render such controllers capable of being used also for 
voltages higher than 500 volts. For this purpose, whilst employ- 
ing the stationary contacts and the contacts of the controller- 
drum to effect the desired ulation alone, by cutting-in or 
cutting-out resistances or transformer windings, the high-voltage 
switch or switches driven in unison with, and mechanically 
coupled to, the shaft of the controller-drum, such as is per se 
known, is or are employed to effect the initial cutting-in or final 
cutting-out of the controller upon high voltage, and so avoid 
sparking at the controller contacts, the formation being allied to 
that to be found in various electrical arrangements where a 
circuit, established first through one switch, is subsequently com- 











pleted by ther switch « ted in parallel thereto ; the func- 
tion, however, in lieu of occurring at each change in the circuit 
connections, being limited tothe initial cutting-in and final cutting- 
out of the controller, as set forth. It will be seen from Fig. 1, that 
when the controller is at zero, the cam U, which rotates in unison 
with the controller-shaft, is in such a position that the high- 
voltage switch 8 is open, and the drum and stationary contacts 
out of engagement. Assuming the cam U to be rotating in the 
direction of the arrow then immediately in advance of the eae y 
in of the first of the drum contacts at starting, the switch 8 is 
closed (Fig. 2), and held closed, until the first-drum contact en; 

its cor nding stationary contact, as shown in Fig. 3, where- 
after it is held open, as shown in Fig. 4, until, in stopping (reversed 
motion of cam U) the position of Fig. 2 is again reached, where 
immediately before the said first-drum contact leaves the sta- 
tionary contact the switch S is again momentarily closed, the cam 
U finally opening the switch 8, but only after the said drum con- 
tact has left the stationary contact. (Accepted October 16, 1907.) 


28,636. H. Frood and D. G. Holmes, Chapel-en-le- 
Frith. Brakes. (6 Figs.) December 15, 1906.—These im- 
provements relate,to a method of and devices for attaching brake- 
shoes within or to the metallic carrier in or upon which they are 
usually mounted. Such a carrier for use according to this inven- 
tion is formed with an overhanging, or inwardly-diverging, or 
dovetailed opening or recess, or has two opposite ends or walls 
convergent towards the mouth or opening between them, so that 
although an elastic or flexible brake-shoe of the full size of the 
recess has been easily put in re by distortion, it has not been 
possible to putin place a rigid shoe in a like manner, and 89 as to 




















fill the carrier or to be tightly retaiied without screw or equiva- 
lent fasteners By the present improvements, both flexible and 
rigid shoes may be easily secured in place within the described 
carriers without the use of screws, bolts, or equivalent fasteners. 
The shoe © is made, for the purpose of this invention, of such a 
length that it is not too long to pass through the mouth of the 
inwar lly-divergent opening of the carrier. When it is in place, it 
is secured by a 4 D or keys in such a manner that the shoe and 
the key or keys fill the space in the carrier, such key or keys being 
either rigid, as metallic, or plastic, such as cement. (Accepted 
October 9, 1907.) 

27,718. H. E. Gresham, Salford. Vacuum-Brake 
{1 Fig.| December 5, 1906. — This invention 
re to vacuum-brake ue and has for its object to 
adapt such apparatus in r that it may be readily adjusted to 
give either a rapid full application of the brakes, or a rapid 





graduated application of the same. The invention comprises the 
combination with the a e and a valve a for admitting a 
supplementary inflow of air, of a pipe i leading to the brake 
cylinder and capable of being connected by a control-valve j, 
either with the chamber } arranged in conjunction with the 
valve a or with the train-pipe side of the said valve. The valve a 
controlling the ig stg ane deg get of air is fitted between two 
chambers b, ¢: chamber 6 serves, when working on the 

uated system, as a an‘ balancing-chamber, whilst c 
is an air-chamber provided with an inwardly-opening flap-valve @, 
whereby air is admitted direct from the atmosphere, when the 
valve a is opened by a sudden inrush of air to the train-pipe e. 
The valve a an axial aperture /, and a freely-fitting plug g is 
fitted inside the valve-casing, so that when the valve a is on its 
seat, the plug g almost closes the aperture /, leaving only asmall 
area for the e of air to or from the chamber b. The 
chamber D is connected, by way of the passage A, with the 
pipe ¢ communicating directly with the valve fitting of the brake 














cylinder, or with the lower side of such cylinder. By means of a 
cock j, the pipe i may either be connected with the chamber b for 
the direct working, or with the by-pass A! for the a 
pee of working. On the exhaustion of the train- e, the 
chamber / and the brake cylinder are also exhausted in the direct 
system of working past the plug g; but in the graduated system 
of working, whilst thechamber / is exhausted past the plug g, as 
aforesaid, the brake cylinder is exhausted through the by-pass /!. 
Both the ends of the valve a are thus exposed to the vacuum or 
reduced pressure, whilst within the chamber c¢ the at ph 
acts to close the valve a, and also, by pressure on the under- 
surface of its diaphragm k, to open the valve. The closing effect 
is, however, greater than the opening effect, and hence the valve 
is retained on its seating whilst the vacuum is maintained in the 
train-pipe ¢, for a part of the pressure acting on the under- 
surface of the diaphragm is borne by the fixed casing to which 
the diaphragm & is secured, and thus does not tend to lift the 
valve. (Sealed December 19, 1907.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,331. E. Sugenowe and F. H. Livens, Lincoln. 
Steam-S ters. [4 Figs.) June 21, 1907.—In super- 
heaters arranged in t smoke-boxes of multitubular boilers, 
it has been usual to hav&the boxes distributing the steam to the 
superheater tubes independent of the casing surrounding the 
tu so that either there are joints to make between the casing 
and these boxes, or the connections of the steam inlet and outlet 
ge to the boxes must be inside the casing ex to the gases. 

y this invention, these connections are all made outside, and 








the chimney base A is utilised, and formed with channels B, B!, 
the steam entering by the channel B and leaving by the channel 
B!, or vice versa. Into these channels the tubes of the super- 
heater © are fixed, and, preferably, they are bent in the form 
shown, and nst these the hot gases escaping from the boiler 
tubes impinge. The superheater tubes are fixed in their places 
by means of expanding tools introduced through holes on the 
upper sides of the channels B and B!, which also are accessible 
from the outside and are afterwards closed by screw-plugs. 
(Accepted October 16, 1907.) 


2681. R. Cockburn, G ‘ow, J. H. Gibson, Lis- 
card, and Rn Boviea, Bitkeuhead. Steam Btop- 
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fled 
Valves. {1 Fiz.] February 2, 1907.—This invention relates to 
steam stop-valves and other valves of the kind in which a flexible 


metallic disc is employed to close on the valve-seat, and the present 
improvements have for their object to provide against possible 
fracture or dislodgment of the flexible seat by forming a valve 
face on the guard-ring, which normally retains the flexible disc 
in position, so that on removal of the latter, when a 
the auxiliary valve face will come into action and may be used 
until opportunity is afforded for replacing the flexible disc. To 
this end, the guard-ring A, which is used to hold the flexible 
disc B, and is secured tothe valve C in the usual way, is made 
to extend to the circumferential edge of the disc B, but is 
hollowed out slightly on its underside, while at its extreme edge 
a ground face is formed capable of forming a steam-tight closure 
on the valve-seat D. In the normal condition of the valve, a 
washer E is inte: between the flexible disc B and the 
guard-ring A, which has the effect of providing a clearance 
between the ground face on the guard-ring and the upper surface 
of the flexible disc to allow sufficient play of the latter; but in 
the event of fracture or other injury, the disc B and washer E 
are removed, and the ground face of the guard-ring A is brought 
to bearon the valve-seat D to serve as the valve. Or the valve 
so formed may be auxiliary to a valve closure formed by a 
shoulder on the inner periphery of the valve-seat D engaged by 





& CO’ nding shoulder on the outer periphery of the valve- 
body. (Sealed December 27, 1907.) 
MISCELLANEOUS. 


28,202. J. Riddel, Birkdale. Sheet-Metal Piling. 
(3 Figs } December 11, 1906.—This invention relates to a system 
of steel or iron sheet piling which has for its object greater 
efficiency in preventing any soil from spreading laterally, or to 
prevent water from entering the trench when the piling is used 
for making sea-walls and the like. One form of the invention con- 
sists in employing guide-piles like the letter H. This form consists 
of two plates, A and A!, separated by a packing piece B, the whole 
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riveted together as shown. The metal-sheeting piles C are in- 
serted in the spaces formed by the guide-pile, and may or may not 
be riveted to them. In Fig. 2 a modification of this form is 
shown, and here it will be seen that one side of the plates A and 


.. | Al is bent down, as at A2and A%, so as to touch the metal-sheeting 


piles. In this form, one of the metal-sheeting piles is shown 
riveted to the guide-pile by a rivet E, to prevent unlocking. If 
necessary, all the edges of the sheeting piles, both in Figs. 1 and 
2, may be riveted to the guide-pilesas above described. (Accepted 
October 9, 1907.) 


24,205. W. Frost and Harvey Frost and Co.. 
Limt London. - Vuleanisers. [6 Figs.) 
October 30, 1906.—This invention relates to vulcanisers intended 
for the repair of tyres, and to the portable form of such vulcanisers. 
The vulcaniser to which the present invention is particularly 
applicable is of the small portable form, preferably steam- heated 
and adapted to be attached to a car or carried upon an indepen- 
dent tripod or support ; it is so light and easily manipulated that 
it can be applied to repairing a cut in the cover of a tyre while 
in situ on the wheel. Theobject of the present attachment is to 
further increase the utility of the vulcaniserand also to enable it to 
be used upon the inside of a tyre-cover as well as upon the out- 
side, so that it may be used for repairing quite a serious cut or 
burst. The invention comprises a cramp B, which can be slid up 
and down on a standard A and held in any convenient position 
by a set-screw, in combination with inner and outer vulcanising 
moulds E, H movable relatively to each other. The outer vulcanis- 
ing mould E is of the self-contained type—that is to say, it is 
provided with its own heating apparatus, which, in the example 
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(24,205) 


illustrated, takes the form of a burner F, the heat from which 
passing up through fines G, raises steam in the water space 
within the mould E. This outer vuloanising mould is provided 
with a slot and set-screw, as at E!, so that when detached from 
the plate D, which can be accomplished:teadily by loosening th« 
screw D4, it can be su , say, on the lamp-bracket of a car, 
and used independently. The inner mould H is constructed in 
way substantially similar to that described with reference to the 
outer mould E—that is to say, it is self-contained, being provided 
with a burner Hi, so that steam can be raised in it. In order that 
the heat and products of combustion from the burner may no! 
come into contact with, and injure, the cover which is being re 
red, it is convenient to provide the inner mould with a cap or 
ood H? having an outlet H‘4 which lets the fumes escape at a 
place which not in dangerous proximity to the cover. In 
Fig. 1, the support Ais shown provided with a foot A®, so that it 
can stand upon the ground; but it is convenient to provide means 
by which it may be attached, say, to the step of a motor-car; « 
screw-clamp may sometimes be provided. (Sealed December 19, 
1907.) 
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THE |DESTRUCTION OF TAR IN 
|} GAS-PRODUCERS. 


By H. P. Be, M.A., F.C.S. 
(Concluded from page 144.) 


Aut the} producers which have been mentioned 
consist beet | emo of only one chamber. There area 
number of. producers which are so divided into two 
or more chatabers that the bituminous fuel, which 
is being distilled, is completely separated from the 
non-bituminous fuel, in which the destruction of 
tar takes place. Such producers may be divided 
into those in which air is admitted to both or all 
the chambers at the same time, and those in which 
no air is admitted to the chamber in which the tar 
is being destroyed. Each of these classes may again 
be divided into those producers in which a separate 
supply of coke is used for the tar destruction, and 
those in which the coke used for this purpose is 
the residue of the distillation in the producer itself. 

Ebelmen, about 1841, made use of a second cham- 
ber filled with coke, with a separate air-supply, in 
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a producer which has already been mentioned 
(Fig. 1, page 142 ante). Air is admitted to the first 
chamber both at the top and at the bottom ; the 
gases leave it at the bottom, enter the bottom of the 
second chamber opposite an air-inlet, and pass up 
through the coke to the gas-outlet. This producer, 
which was used in the north of France with wood, 
as well as bituminous coal, appears to have been 
unknown or forgotten for many years. In 1900 
the Gasmotorenfabrik Deutz patented a producer 
on the same lines (see Fig. 18). 
the bottom of the first chamber of this producer, and 
the hot gases pass up through the-whole of the fuel 
in this chamber, and leave at the top; distillation 
will consequently be fairly complete. Three forms 
of the producer are mentioned. In two of these 
(Fig. 18 « and b) the gases from the first chamber 
enter the bottom of the second, or coke, chamber, 
and the secondary air-supply is consequently also 
near the bottom of this chamber. In the first of 
these (a) the chambers are placed side by side ; in 
the second (b) the second chamber is on the top of 
the first, so that the gases from the first pass 
——_ 7 through the grate of the second. In 
the third form (Fig. 18c) the chambers are side by 
side, but the gases leaving the top of the first 
chamber pass down through the coke in the second 
chamber, and the secondary air-supply is conse- 
quently near the top of this chamber. 

Riché’s well-known producer of 1902 (Fig. 19) 








Air is admitted at | placed 





differs from. Ebelmen’s producer in the features 
that there is no down draught in the first chamber, 
and that the secondary air enters the 
between the two chambers. The bituminous’ fuel 
in the first chamber rests on a grate, through 
which air is admitted, and the gases from this, 
coming into contact with the secondary air, must 
be for the most burnt before entering the 
second chamber, where the products of combustion 
are reduced by the coke. It is said that the con- 
sumption of coke is extremely small, and it has 
been suggested that this is due to the deposi- 
tion of carbon in the decomposition of the tar. 
This is, however, difficult to understand, as the 
conditions seem to favour complete combustion of 
the tarry vapours, and no carbon is deposited in 
the reduction of carbonic acid by coke. Riché’s 
producer is intended chiefly for use with wood 
refuse, sawdust, &c., but it is used for various 
kinds of bituminous fuel. 

Whitfield, in 1901, patented a producer consist- 
ing of two chambers, side by side, communicating 
at the bottom, one being filled with bituminous 
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fuel, and the other with anthracite or coke. Air 
is to be admitted through the grate, which extends 
under both chambers, and steam at the top of the 
first chamber above the bituminous fuel. The tar 
would be destroyed by combustion, and there 
would apparently be a good deal of gas formed by 
combustion of the coke. 

Of the producers of this class in which the use 
of a separate supply of coke is avoided, Thwaite 
patented, in 1864, an arrangement of generators 
above one another in two storeys. In this 
producer, which was intended especially for marine 
purposes, the gas from each lower generator was to 


through the corresponding upper generator, 
ut both were to be filled w i the same fuel. Only 
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with 
part of the. tar therefore could be destroyed— 
namely, that discharged by the lower generators— 
as no means was provided for destroying the tar from 
the upper generators. 

An advance upon this is made in the same in- 
ventor’s producer of 1896 (Fig. 20). Air enters at 
the bottom of the first chamber, the gases from 
which mix with the secondary air, which is admitted 
to the passage connecting the two chambers, then 
pass, together with the distillates from the fuel at 
the top of the second chamber, down this chamber 
to the gas-outlet. The distillates from the first 
chamber will clearly be destroyed by combustion, 
and the same will be the case with the distillates 
from the second chamber if the air supply is suffi- 








cient ; if not, they will be destroyed by decomposi- 
tion, so far as the temperature in the lower part of 
the second chamber is sufficiently high. This plant 
is known as Thwaite’s non-reversing producer, to 
distinguish it from another two-chamber producer 
by Thwaite, which will be mentioned later. Inthe 
same specification a single-chamber generator is 
mentioned, into which air is blown from the top and 
the bottom alternately. This would appear to give 
a process of continuous gas-making, with only inter- 
mittent tar-destruction. : 

In the Deutz specification of 1900 it is stated 
that the third form of the producer (Fig. 18, c) may 
have, instead of a separate hopper for each chamber, 
a single hopper, through which bituminous fuel is 
fed into both chambers ; in this case the action in 
the producer will be the same as in Thwaite’s non- 
reversing producer. 

An ingenious device is shown in the patent specifi- 
cation of Crossley and Rigby, 1902 (Fig. 21). _ Bitu- 
minous fuel is distilled in three closed retorts R, 
which are situated inside the top of the generator. 
The bottoms of the retorts can be lowered from above 
by means of a rod in the centre of each retort, and 
these rods are surrounded by spiral stirrers, which 
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can be rotated without lowering the bottoms of the 
retorts. The distillates are conducted by pipes 
from~the retorts to a single descending pipe 8, 
which opens into a central pipe below the grate. 
This pipe is surrounded by a space, through which 
air is admitted, so that the distillates mix with air 
immediately after passing the grate, and are burnt 
in the lower part of the generator. -When the 
distillation has proceeded far enough im any one of 
the reterts the bottom is lowered, and, by rotati 
the stirrer, the residual coke is broken up, ant 
driven down into the lower part of the generator ; 
the retoreis then closed and re-charged. Gas 
leaves the generator by a central opening between 
the retorts. 

Jahn’s patent of 1903 (Fig. 22) gives a method of 
using several similar generators grouped together. 
The generators are so arranged, with one or more 
vertical passages between them, that the top of an 
one generator can be put into communication wi 
the bottom of any one or all of the others, or 
the bottom of one with the top of any one or 
all of the others. Each generator when charged 
and ignited is allowed to burn out without re- 
charging, and is then disconnected from the others, 
cleaned out, and re-charged. The communications 
of the working generators are so arranged that the 
generator which been longest ignited—in which 
the fuel is consequently most nearly non-bitu- 
minous—is used to destroy.the tar which is dis- 
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charged by the others ; gas is drawn off from this 
generator only, and the gases from all the others 
are made to passthrough it. Air is admitted to all 
the generators, so that tar-destruction will be due 
to complete combustion. It is pointed out in the 
specification that a richer gas may be obtained by 
drawing it off from some other generator than that 
which has been longest ignited ; but in this case it 
is clear that the richer the gas the greater will be 
the quantity of tar drawn off with it. The advan- 
tage of allowing the generators to be burnt out 
without re-charging is that, as it is not necessary to 
make the clinker which is formed settle down, in 
order to provide space for fresh fuel above it, one 
of the troubles caused by the formation of clinker 
is avoided. 

A simple arrangement is givenin Boutillier’s patent 
specification of 1904 (Fig. 23, page 171). Thecentral 
vertical retort, which contains the bituminous fuel, 
is heated by the surrounding combustion in the outer 
ami of the generator, and has openings at the bottom 

y which the distillates escape into the space below 
the grate. As air also enters below the grate, 
combustion of the distillates takes place. Ina later 
patent Boutillier adds a side pipe, giving communi- 
cation between the upper end of the central retort 
and the space below the grate. The residual coke 
falls out at the bottom of the retort, and can be 
transferred to the outer part of the generator. 

The few producers which remain to be mentioned 
have the distillation separated from the destruction 
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of tar, which is carried on in a chamber to which 
no air is admitted while the destruction is proceed- 
ing. Hovine and Breuille’s producer, already men- 
tioned, has a second chamber, filled with coke, to 
which the gas passes from the lower part of the 
gcnerator by the opening E, Fig. 17, page 143 ante. 
There is no air inlet to this second chamber, and 
the coke is heated only by the hot gases, and is 
consequently always at a temperature lower than 
that at which these gases leave the generators. 
Since, however, the generator is so arranged as to 
secure the combustion of the distillates, it is pro- 
bable that the coke in the second chamber serves 
not so much for the decomposition of tar as for 
reduction of products of combustion, which does 
not require quite so high a temperature.. 

Rowe’s patent of 1903 (Fig. 24) is almost exactly 
the converse of Boutillier’s (Fig. 23). The whole 
process of gas-making takes place in the outer part 
of the generator, to which air is admitted from 
below, and the producer-gas formed in the lower 
part passes, together with the distillates from the 
fresh fuel higher up, into the top of. the central 
vertical retort, which is filled with cake through a 
separate opening in the top of the generator, and-is, 
of course, heated by the combustion going on all 
round it. Tar is destroyed by decomposition in 
contact with the hot coke, and the gases pass o 
from the bottom of the central retort. The plant 
is simple and compact, and the deposition of carbon 
from the decomposed tar may well be enough to 
counterbalance: any consumption of coke in the 
retort. The extent to whica the tar is destroyed 
will depend upon the temperature in the central 
retort. « 

To obtain the highest possible temperature in 
the non-bituminous fuel which is used for the 
destruction of tar, it is clear that some combustion 
of this fuel must take place, and in order that 
combustion of distillates may be avoided, this com- 
bustion of fuel and the destruction of tar must 
occur alternately. A method of doing this is 


described in Sutherland's patent of 1882 (Fig. 25). 
The plant consists of two generators connected 
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ff | there is a greater depth available for tar-destruc- 





together at the top, and having each, at or near 
the bottom, an opening which serves alternately as 
air-inlet and gas-outlet. Air being admitted to 
one of the generators, the producer-gas formed 
passes out of the top of this first generator, and 
down the second generator to the gas-outlet, carry- 
ing with it the distillates, which are decomposed in 
the hot fuel at the bottom of the second generator. 
Thus, while the second generator is cooling down, 
the first is being heated up by the combustion 
which is going on in it. By the movement of a 
valve the air-inlet and the gas-outlet are then made 
to exchange their functions, so that the direction of 
the current of air and gas is reversed. The cooler 
generator is then heated up, and the hotter is used 
for tar-destruction and for reduction. 

Arrangements which appear to be essentially the 
same are shown in York’s patent of 1884, and 
Thwaite’s of 1886 (Thwaite’s duplex producer). 
Thwaite adds two steam jets in the passage con- 
necting the generators ; these are used alternately 
to promote the circulation of the gases. Hutchin’s 
patent of 1905 is on exactly the same principle ; a 
single generator being divided by a mid-feather 
into two chambers communicating above. Hutchin, 
like Thwaite, effects the reversal of the flow of the 
gas by means of an automatic water-controlled 
valve. 

An arrangement proposed by the writer (Fig. 26) 
gives a method of working three generators which 
are always connected together in series, though 
their order in the series is variable. The top of 
each generator can be put into communication 
either with the gas-main or with the bottom of 








the next generator, and air is admitted to the 
bottom of any one of the generators, but of only 
one at a time. The generator into which air is 
admitted being first of the series, the fuel in it is 
heated up by combustion, and the producer-gas 
thus formed passes to the bottom of the next 
generator, into which fresh fuel is charged to 
undergo distillation. The producer-gas then carries 
the distillates with it through the third generator, 
in which the tar is destroyed by decomposition, to 
the gas-main. The position of the valves being 
changed, the generator which has been heated by 
combustion becomes third of the series, and serves 
for the destruction of the tar, the generator which 
was formerly second becomes first and is heated up 
by the admission of air, and the generator whic 

was formerly third of the series becomes second 
and receives fresh fuel for distillation. In this 
way the producer is worked in a cycle consisting of 
three stages. 

In all these producers the tarry vapours are 
destroyed by decomposition without combustion, 
and consequently the distilled gases are drawn 
off intact. The essential differences between the 
systems are that in the last-mentioned there is 
no change in the direction of the gas current, whilst 
owing to the use of three generators instead of two, 


tion, and a greater distance between the fuel which 
is undergoing distillation and the zone of combus- 
tion, so that a longer time is allowed for distilla- 
tion. ’ 

In the present article the producers have been 
grouped roughly according to their arrangement 
and manner of operation. A more rational classi- 
fication depends upon the actual processes which 
take place in the producers, which fall naturally 
into three classes. In the first class are those 
producers in which tar is destroyed only by more 
or less complete combustion. In the second class 
are those which effect a compromise between the 
processes in the producers of the first class and the 
processes in the producers of the third class, in | 
which last there is no secondary combustion, and 








tar is destroyed only by contact with hot coke. 
The first class comprises producers such as those of 
Olschewsky, Fr. nceas, the Deutz Company 
Jahns, Boutillier, and probably Riché. The third 
class comprises such producers as those of Rowo, 
Sutherland, and Bell. Most of the other producers 
mentioned seem to belong to the second class. 

In attempting to estimate the value of the 
methods of tar-destruction and of the different ways 
of carrying them out, it is, unfortunately, impossible 
to obtain figures which give any basis for compari- 
son. The question of the quantity of tar contained 
in gas, if mentioned at all in published reports on 
the working of gas-producers, is mentioned only 
in most general terms. In order to judge properiy 
of the efficiency of a producer plant it would be 
necessary not only to know the proportion of tar 
carried over by the gas, but to standardise the 
coal used in the generator with reference to its tar- 
producing powers. In view of the present import- 
ance of the tar question, such tests would appear to 
be worth making, and their performance would 
probably present no serious difticulties ; no really 
systematic and comparable data are at present 
available. In the meantime the processes which 
take place in gas-producers have been so far studied 
that it is possible to estimate the results which 
different types of producers will yield. 

By whichever method the tar is destroyed, the 
tarry vapours have to be brought into intimate 
contact with hot coke, and to secure this a layer of 
coke of fairly considerable depth is desirable. Such 
depth is even more important when combustion has 
to be followed by reduction of the products of 
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combustion while the gas is passing through the 
hot coke; and in this respect double-draught pro- 
ducers, such as Gormann’s (Fig. 7, page 143 ante), 
and others like it, seem to be notably deficient. F. 
Siemens’s preducer (Fig. 13, page 143) fulfils this 
requirement quite well, since combustion is com- 
plete before the gases come into contact with the hot 
coke. Itis clear that the more rapid the produc- 
tion of gas the greater is the depth of fuel required. 

With both methods of tar-production, the higher 
is the temperature in that part of the producer in 
which destruction takes place the better will be 
the results obtained. e reduction of steam 
begins at a comparatively low temperature—about 
550 deg. Cent. (1020 deg. Fahr) lower than that at 
which any considerable reduction of carbonic acid 
takes place—600 deg. to 650 deg. Cent. (1100 deg. 
to 1200 deg. Fahr); but as the reactions which 
occur are reversible, and more especially, of course, 
if air be present, there is at any given temperature a 
state of equilibrium between the reduction of CO, 
to CO and H,O to H, and the reverse process of 
oxidation of CO to CO, and H to H,O. If the 
composition of the incoming gaseous mixture re- 
mains constant, the reduction will increase, and 
oxidation diminish as the temperature rises. An 
excessive quantity of air will, of course, favour 
oxidation, while an excessive quantity of steam 
will, owing to the great absorption of heat involved 
in its reduction, lower the temperature, and so 
diminish the reduction. With very bituminous 
coals it may be necessary to cut off steam altogether, 
and to increase the quantity of air, in order to 
maintain a temperature high enough for the reduc- 
tion of the products of combustion. It follows that 
producers in which the circulation of the distillates 
depends upon the driving force of a steam-jet can- 
not be very suitable for use with highly bituminous 
coals, unless a very large quantity of air is used, 
with a consequent increase in the proportion of 
nitrogen, and ibly also of carbonic acid, in the 
gas. Increasing the quantity of air, of course, 
results in impoverishing the gas by addition of 
nitrogen. 
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The complete distillation of the bituminous 
matter from coal is a process which requires the 
application of a high temperature—800 deg. Cent. 
(1470 deg. Fahr.) and upwards—for a considerable 
time. The time which is available for distillation 
in a gas-producer is that which elapses after the 
introduction of fresh fuel before it enters the zone 
of combustion ; and in nearly all the single-chamber 
producers which have been described, it is evident 
that, when the fuel has settled down to the neigh- 
bourhood of the gas-outlet, or to a place in which 
it is in direct communication with the gas-outlet, 
any tarry vapours distilled from it will pass off with 
the gas without any chance of destruction. The 
use of a second chamber seems, therefore, indis- 
pensable for complete tar-destruction. As, however, 
coke of any kind always yields more or less tar, the 
production of an absolutely tar-free gas would involve 
the use in the second chamber of entirely non-bitu- 
minous carbon, to which the nearest practicable 
approach would be got by using wood charcoal. 

Further, since distillation is continued into the 
zone of combustion, where gasification of carbon 
goes on, the combustion of the tarry distillates 
involves the combustion of a large part, if not the 
whole, of the gases with which they are mixed ; 
indeed, the production of really tar-free combus- 
tible gas requires the combustion of the whole of 
the gases from a generator followed by the reduc- 
tion of the products of combustion. This means 
that the whole of the heat of the fuel must be made 
sensible in the producer, and the loss of heat from 
avy apparatus increases with the quantity of sen- 
sible heat which is produced in it. 

It may be conceded that the method of decompo- 
sition without combustion cannot effect the destruc- 
tion of the whole of the tar from bituminous coal ; 
it seems evident from what has already been said 
that such complete destruction is very difficult even 
by the aon of combustion, and it is practically 
certain that really complete destruction has never 
been achieved with any kind of producer-plant. 
The tar may be so reduced in quantity that only a 
small purifying plant need be used, but there is 
little doubt that in some cases too small a purify- 
ing plant is provided. A considerable length of gas- 
main is not quite inefficient as a purifying apparatus, 
and it sometimes has to serve this purpose. ‘The 
tar-destroying efliciency of a producer plant must, 
therefore, be judged by testing the gas as it leaves 
the plant, not at the engines, which may be some 
distance away. It is obvious that, if the combus- 
tion of the distillates is incomplete, it will be con- 
fined to the fixed gases, which are the most useful, 
and the lighter hydrocarbons, which are the least 
objectionable of the distillates ; the heaviest hydro- 
carbons, the presence of which is the most serious 
drawback to the use of producer gas, will be the 
last to be burnt. 

The method of simple decomposition of tar has 
the advantage which must be set off against any 
deficiencies in tar-destruction, that the gaseous 
hydrocarbons, which are distilled from bituminous 
coal, are not destroyed, and that their quantity is 
actually increased by the addition of similar com- 
pounds resulting from the decomposition of the 
tar. Besides this, the proportion of nitrogen in 
the gas can be kept to lower limits, owing to the 
fact that no air is used for secondary combustion, 
and the generation of sensible heat need be no 
greater than is n for the chemical actions 
which have to take place in the producer, and for 
the inevitable losses by radiation and conduction. 

It is quite likely that no one type of producer 
can be devised which will be the most suitable for 
all purposes, and the same may be true of methods 
of tar-destruction. For purposes, however, for 
which freedom from tar is important, calorific value 
is usually also important, and for all heating pur- 
poses gaseous hydrocarbons are as suitable as any 
other gas. It has been said that poor gas is better 
adapted than rich gas for use in internal-combustion 
engines, because it is more capable of stariding high 
compression without premature explosion. As a 
general statement this is not true, though it is true 
if enrichment of the gas can only be carried out by 
the addition of hydrogen. Explosion engines require 
@ gas with a high flame temperature, for which a 
high calorific value is necessary, and producer 
enriched by the addition of hydrocarbons distilled 
from coal is quite capable of standing. high com- 
pression without premature explosion. 

_ A process which results in the destruction of tar 
in bituminous coal places such fuel on equal terms 
with non-bituminous coal for the production of 





power-gas ; a process which results in the conserva- 
tion of the gaseous hydrocarbons, and the conse- 
quent production of a richer gas, gives the 
bituminous a distinct advantage over the non- 
bituminous coal. It seems then a wise policy to 
aim at a method of gas-production which will, so 
far as possible, combine both these processes, and 
it is likely that the use of some such combination 
will provide the most profitable method of produc- 
ing a powe -gas free from tar. 





LIMITS OF PISTON SPEED. 
By Freperick StTRicKtanD. 


In all cases where either weight, space, or first 
cost are of importance, the general advantage of 
running engines as fast as practicable is obvious, 
as by so doing the power required can be got out 
of a smaller engine. Hence the modern tendency 
to increase the speeds, which is carried out to its 
greatest extent in locomotives, torpedo - boats, 
motor-cars, &c., where weight is of the greatest 
importance. There are, however, limits beyond 
which it is not practicable to go, the principal of 
which are :— 

1. The difficulty of arranging large enough ports 
in the cylinders. 

2. Excessive wear and tear. 

The former is not, as a rule, anything like as 
serious as the latter; in fact, there are very 
few engines which have anything like as large 
valves and ports as could be provided if necessary ; 
and for all practical purposes we may regard the 
limit as being almost entirely that at which the 
wear and tear become excessive. This wear and 
tear are due almost entirely to the reciprocating 
weights of the pistons, piston-rods, and connecting- 
rods, which have to be started and stopped twice 
every revolution. Where there are no reciprocating 
weights, as in the case of turbines, dynamos, rail- 
way axles, &c., shafts are often run at much 
higher speeds than is practicable in a reciprocating 
engine without excessive wear. 

On the other hand, if a reciprocating engine is 
rup at increasing speeds, there comes a point at 
which the internal friction increases very much, 
resulting frequently in hot bearings, and always 
in loss of power and wear. An instance of this 
will be found in the discussion on compound loco- 
motives at the Institution of Mechanical Engineers 
in April, 1904, where it was shown that a very 
small decrease in the diameter of the driving- 
wheels caused an enormous increase in the internal 
resistance at high speeds, and also that there was 
a critical point, where the internal friction in- 
creased very rapidly, this point depending on the 
size of the wheels and consequent revolutions of 
the engine. It necessarily follows that if the weight 
of the reciprocating parts was nil, there would be no 
internal friction due to their inertia, and therefore 
the speed at which an engine of any given dimen- 
sions can be run without excessive internal friction 
is simply a function of the weight of the reciprocat- 
ing parts. This has been most thoroughly realised 
by the builders of motor-cars, and it is, in fact, not 
too much to say that the whole success of the 
modern high-speed petrol motor is simply a ques- 
tion of lightness of —- parts. 

In the early days of the motor movement the 
large cars were built with engines differing little 
from the stationary gas-engine, but lighter built, 
and with, somewhat lighter parts. These engines 
ran at about 700 revolutions per minute, and gave 
their maximum power at this, any attempt to mate- 
rially increase the speed resulting in such an in- 
crease in internal friction that the brake horse-power 
decreased. The weight of a piston about 4 in. in 
diameter was from 7 lb. to 101b. On the other 
hand, De Dion, in building motor-tricycles, had to 
reduce the weight of his engines to a minimum, and 
to do so ran them over revolutions. He soon 
found that to make this a success the lightest possible 
moving parts must be employed, and he therefore 
used very light H-section connecting-rods, small 
gudgeon-pins of hardened steel, and the lightest 

istons which would stand, and he soon made engines 
or cars on the same lines. In these the weight of 
a 4-in. piston was reduced to 34 lb., including the 
rings, gudgeon-pin, and half the connecting-rod. 
These engines ran at surprising speeds. The ordi- 
nary running speed of the 6$ and 8 horse-power 
engines is well over 1500 revolutions per minute, 
and they will run, if necessary, considerably more 
than this. 





For periods of several hours there is no difficulty 
in running at over 2000 revolutions, and temporarily 
such engines are often run at 2500. These corre- 
spond to piston speeds of about 1100 ft., 1450 ft., 
and 1800 ft. per minute respectively, which are 
remarkable when one thinks that they are placed 
in the hands of people quite unskilled in machinery. 
In fact, they will run quite well at much higher 
speeds than are desirable, on account of the noise 
and difficulties with the gearing of the car; and it 
is these points, and not the wear of the engines, 
which is causing larger slower running engines to 
be used. In practice it is found that, in spite of 
the speed at which they run, these engines give 
very little trouble, and are very cheap to keep up, 
a few bushes at the end of 10,000 or 15,000 miles’ 
running being all that is required ; in fact, the 
older slow-speed engines, with their heavy moving 

rts, wore their brasses just as much at s of 
rom 700 to 1000 revolutions as the De Dions did 
at 1500 or more, though giving little more than 
half the power for the same sized cylinder. Other 
makers have since followed De Dion's lead, and 
now practically all petrol-engines have light moving 
parts, and will consequently run at high speeds if 
desired ; and it is this more than anything which 
has increased the speed of cars and the flexibility of 
the engines. 

I am not aware of any laboratory experiments 
on the relations between the weight of moving 
parts, speed, and internal friction. From theo- 
retical considerations we should expect that the 
friction caused by the inertia of the moving parts 
would be proportionate to their momentum—i.e., 
that with a given stroke it would be proportionate 
to the weight of the moving parts multiplied by 
the revolutions. This being so, the speed at which 
any engine can be run with a given percentage of 
internal friction should be inversely as the square 
root of the weight of the moving parts. Practical 
experience with high-speed petrol-motors, both on 
the testing-bench and on the road, seems to show 
that this is the case—e.g., if the weight of the 
moving parts is halved, the engine can be run half 
as fast again without increase in the percentage of 
internal friction. 

Even at comparatively moderate speeds, and 
with light moving ts, the resistance due to 
inertia must be considerable. I once experimented 
with an engine which was limited by external con- 
siderations to about 800 ft. piston s , and which 
had a piston as light as it could be made in cast 
iron. For this I substituted a piston of aluminium, 
with the result that the revolutions it would run 
with a given load increased by about 15 per cent., 
every other condition remaining exactly the same. 
The aluminium was too soft to be permanently 
satisfactory, but stood long enough for several 
hundred miles’ experimental running on the road. 

In steam-engines the internal resistance due to 
the moving parts is very much affected by the 
steam distribution, as, if there is enough cushion- 
ing, there should, theoretically, be no stresses from 
inertia. It is greatest with heavy moving parts 
and a late cut-off, there being then little cushion- 
ing ; and under these circumstances I once made 
some experiments with a small Jaunch-engine, which 
showed internal friction equal to 35 per cent. of 
the indicated horse-power at quite moderate piston 
speeds. This was, of course, very excessive, and 
was much reduced by an earlier cut-off and more 
cushioning. 

It is probably largely in consequence of the very 
peculiar steam distribution, with its early cut-off 
and excessive cushioning, that the locomotive runs 
such high piston s without the trouble with 
hot bearings usual in marine engines ruining about 
the same piston speed, which usually require water 
on them. Although, however, the weight of the 
moving parts can be compensated for to a great 
extent in this way, the experiments quoted at the 
meeting of the iuskiated Macteoees referred to 
seem to show that this can only be done perfectly 
up to a certain speed, and it might, therefore, be 
worth while to consider the weights very carefully 
with a view of using small wheels without excessive 
friction. It was shown that a reduction of 6 in. 
in the driving-wheels involved an enormous increase 
of friction at speeds of about 70 miles an hour ; but 
if the moving weights of the engine with the small 
wheels had been reduced by about 16 per cent., the 
friction should, theoretically, have been equal to 
that of the engine with the larger wheels. It would 
be very interesting if experiments were made on 
this point. In torpedo-boat machinery the weights 
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have been very carefully studied, especially by | pieces the plate-girder forming the rib of the prin- 
M. Normand, whose look surprisingly light; | cipal. The bracing was then removed, and finally 
but there are many high-speed engines in which|the tie-bar at the bottom was cut into suitable 
they might be reduced 20 per cent. or more; and | lengths and lowered away. This bar was in nine 
although this would involve slightly greater expense —— screwed into- coupling sockets at the joints 
in the themselves, it would probably allow | of the bracing, but it was found much quicker to 
of the engines being run faster, and therefore being | cut through the bar where required than to attempt 
smaller aud cheaper for their power. to disconnect the separate lengths. The cutting 
Not only does the weight of the moving parts | of the tie-bar, which averaged 44 in. in diameter, 
affect the internal friction, but also the balancing. | was done by means of a manually-worked circular 
While perfect balancing of the moving has 
been very carefully studied, it still remains a fact ass 
that the best way of avoiding vibration is to reduce Noe 





the weights to be balanced. In the small single- 
cylinder motor-car engines the piston cannot be 

rfectly balanced ; and if it were not kept as 
ight ‘as possible, the vibration would certainly be 
excessive. 








THE NEW ROOF OF CHARING CROSS 
STATION. 

Ir will be remembered that after the collapse of 

t of the roof over Charing Cross Station, on 
Resse 5, 1905, the railway company, on the 
advice of the late Sir Benjamin Baker and Sir J. 
Wolfe Barry, decided to remove the remainder 
of the old structure, and to provide the station 
with an entirely new roof. © With the accident 
itself, and. the subsequent operations, we dealt 
very fully in these columns at the time, and we are 
now able to place before our readers a description 
of the recently-completed new roof. This, as the 
most unobservant Londoner must have remarked, 
is of an entirely different design to that which 
reviously formed such a conspicuous and none-too- 
utiful landmark from the river. The old roof 
spanned the station in a lofty arch, giving the im- 
pressive appearance which was thought necessary 
to the dignity of terminal stations forty years ago. 
Ideas have, however, changed since then, and the 
later roofs constructed have been of a less ambitious, 
but more practical, character. The only really 


Fig .2. 
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valuable features possessed by the high-arched type 
of roof are those of affording excellent ventilation 
and free escape of smoke’ and steam ; but with 
careful design these merits may be fully attained in 
the ridge-and-furrow type. Moreover, the high first 
cost and the great difficulty of adequate inspection 
and painting uf the ironwork have made it unlikely 
that arched roofs of large span will ever again be 
generally ny wo for railway stations. 

The first illustration, annexed, showing the de 
molition of the last principal of the old roof, is 
interesting as a reminder of the former structure. 
The span was 166 ft., and the principals, spaced 
35 ft: apart, were 18 ft. deep at the centres: Each 
principal was divided into nine panels, braced as 
shown, and the peculiarity of the joints and other 
circumstances rendered the’ removal of the iron- 
work a matter for some consideration. The method 
decided upon by Mr. P. C. Tempest, the engineer to 
the railway company, was to shore up the principal, 
remove the adjacent glazing-bars and purlins by 
derricks, and then to cut out the rivets and take to 
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saw cramped to it, the operation taking only about 
half-an-hour. As the station was in regular use 
while all this work was going on overhead, large 
timber travelling stages, running on rails on the plat- 
forms, were erec These were illustrated and 
described in Enarneerine of ‘March 9, 1906, vol. 
Ixxxi., e 309. They were very substantial 
pieces of work, and not only afforded absolute pro- 
tection to passengers beneath, but carried the der- 
ricks, &c., for lowering the ironwork removed into 
trucks. Their roominess and convenience to the 
workmen will be understood from Fig. 1, which 
gives an idea of the platform area provided, and its 
proximity to the work in hand. The whole of the 
removal of the roof was effected without accident, 
which is very creditable to all engaged, consider- 
ing the circumstances under which it had to be 
carried out. 

The new roof, like the old one, covers a rect- 
angular area 164 ft. 6 in. wide by 513 ft. 7 in. long, 
extending from the. railway company’s hotel, and 
bounded on both sides by substantial brick -walls. 











These latter were lowered by about 7 ft. before the 
erection of the present roof, and now stand 31 ft. 6 in. 
high from the platform level. A general idea of the 
construction of the roof will be gathered from the 
plan view, Fig. 2, and the photographs of the interior 
of the station reproduced in Figs. 3 and 4, page 186. 
The circulating area extending from the booking- 
offices beneath the hotel to the heads of the plat- 
forms, « distance of some 80 ft., is covered by ridge- 
and-furrow hip-bays extending longitudinally down 





the station. The lattice - girders supporting the 
cums are built into the hotel at one end, and 
carried by a heavy girder reaching across the station 
at the other. There are seven bays in the circu- 
lating area roof, the arrangement of which was a 
matter of some difficulty owing to the necessity for 
avoiding interference with numerous windows of 
the hotel. This will be understood from Fig. 5 
and the left-hand side of Fig. 6 on the opposite 
page, which also illustrate very well the type of roof 
covering this part of the station. 

The remainder of the station—that is, the part 
occupied by the platforms and intermediate lines of 
rail—is also covered by a ridge-and-furrow roof ; 
but in this case the ridges run transversely across 
the station. There are in all twelve of these trans- 
verse bays, mostly of about 35-ft. span; those 
towards the south end, however, being somewhat 
longer, as shown in the key plan (Fig. 2). The 

eneral construction of this part of the roof will 
be quite clear from an inspection of Figs. 6, 7, 
and 8, page 175. The principals rest on lattice- 
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girders, reaching from wall to wall, and supported | the present design, for the utmost care has been | that part which covers the circulating -area first. 
in two places on steel columns, which will be taken to provide for the escape of smoke and steam. | This, as we have seen, comprises seven longitudinal 
referred to later. A double lattice-girder, carrying | Every one of the nineteen bays forming the roof is bays, terminating at one end against the hotel wall, 
a low screen, terminates the construction at the | surmounted by a jack-roof, as the illustrations sub- | and resting at the other on a lattice girder running 
mouth of the station. joined show. There was a certain fear expressed across the station. One of the longitudinal lattice- 

The whole of the roof is glazed, except the jack- | that under so large an area of glass the tempera- girders dividing the bays is shown in Fig. 9, and 
roofs to the transverse bays, which are covered | ture on a sunny day might prove unpleasant, but | various details of it to an enlarged scale in Figs. 10 








Fig 3. | CROSS SECTION THRO’ CIRCULATING AREA. 
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with uralite on close boarding, and though the| experience has proved, what the engineers believed, | to 13, Plate X. There are six of these geders, 
type does not lend itself to impressive spectacular | that with adequate ventilation there would be no|65 ft. 6 in. in depth and 81 ft. 44 in. in total length, 
effect, the design has the merits of being both prac- | cause of complaint. In fact, during last summer, | of which 2 ft. is built into the hotel wall. e 
tical and distinctly pleasing. The lightness of the continuous thermometer readings were taken in| principals, which are illustrated in Fig. 16. spring 
‘interior will be abundantly evident from Figs. 3 various parts of the station, and the temperature | from the sides of these girders, to which they are 
and 4, and the natural illumination is, in fact, far was never found to be appreciably greater than | attached as indicated in Fig. 13. They are of light 
Superior to that obtained under the former condi- | that measured in the open air in the shade. and graceful construction, and are surmounted 
tons. The ventilation and coolness typical of Coming now to details, as the roof naturally is|by a jack-roof, the details of which are given 
lofty arched roofs is probably at least equalled in | divided into two distinct portions, we will deal with | in Fig. 17. It will be noticed that the ventilation 
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is ample, for not only can air circulate beneath the 
dormer, but also below each layer of glass, Fig. 18 
is the detail of one of the small brackets built into 
the wall to form supports for the gutter trough- 
ing. 

Dividing the circulating area roof from the roof 
over the platforms is a continuous lattice-girder 
running from wall. to wall of the station. It is 
168 ft. 2 in. in length, and is supported on inter- 
mediate steel columns. The three spans are 
of unequal length owing to exigencies im 
by the positions of the platforms. The girders 
carrying the circulating roof area are built into 
the transverse girder under consideration, at the 
= indicated in Figs. 19, 20, and 21 on 

late X. Details of the transverse girder are given 
in Figs. 22 to 28 on the same plate. From its 
lower boom on the south side spring the principals 
of the first bay of the platform roof, as inAicated in 
Figs. 24, 25, 27, and 28, which show the form of 
attachment and the guttering between the roofs. 
Figs. 24 and 28 also show how the girders over the 
circulating area are built into the transverse girder. 
The latter was erected in three lengths, a detail of 
one of the joints being given in Fig. 26. 

One of the pair of columns ing the trans- 
verse girder is shown in Figs, 29 to 31, on Plate X. 
These columns, which are 32 ft. .in length over all, 
form an interesting example of platers’ work. They 
are built up, as will be seen from the sectional 
views, of four plates and four pile-section channels, 
which are riveted together to form the hollow con- 
struction. None of the rivets indicated are 
dummies, so that the problem of inserting and 
holding up those towards the centre of the 
column, when the last joint was being made, was 
a matter for consideration. It was successfully 
solved by Messrs. Handyside, however, as the 
columns as they stand form evidence. An octagonal 
cast-iron shell surrounds the bases. This is made 
in two halves, with longitudinal rabbetted joints. 
The faces were machined, and the parts held 
together with countersunk screws, so that, after 
painting, the joints are invisible. The cast-iron 
capitals, and the collars beneath the brackets, are 
shown to an enlarged scale in Figs. 32 and 33 on 
the present page, and Fig. 34 shows the moulding 
around the top of the shell protecting the base of 
the column. 

The column, which, together with its details, is 
illustrated in Figs. 35 to 44, annexed, is one of 
those supporting the roof over the platform area. 
There are in all twenty-six of these, which, though 
shorter than the pair previously described, are in 
other respects practically similar to them. The 
difference in height is due to the depth of the 
girders carrying the roof principals over the plat- 
form area—a matter of some 5 ft. 6 in. 

(To be continued.) 





CRUISERS — BRITISH AND FOREIGN. 

Tuat the battleship should have crept up the 
scale of tonnage from the neighbourhood of 10,000 
tons to that of 20,000 tons is a phenomenon suffi. 
ciently portentous in itself; but that a vessel 
called a cruiser should displace 17,250 tons seems 
to be a fact almost incredible. We are confronted, 
however, with the concrete reality of the Invin- 
cible, Inflexible, and Indomitable, now building, 
and as they are officially classed as cruisers, the 
name must perforce be accepted. At the same 
time, if memory strays back to Lord Cochrane and 
the ‘* Speedy ” sloop of 14 four-pounder guns, with 
which, by the way, his lordship captured the Spanish 
frigate El Gamo of 32 guns, four of which were 
24-pounders, it is onable perhaps if some sur- 
prise is manifested at modern nomenclature. The 
cruiser, as such, is the lineal descendant of the frigate 
of the Nelsonian era, a vessel associated in the naval 
mind inseparably with scouting duties, designed for 
a wide range of action, and to act as the complement 
of the ship in the line of battle. But it is just 
here that modern science has upset all preconceived 
ideas, as, in proportion to her bigger sister the 
battleship, the cruiser has grown out all know- 
ledge whatsoever, and is bewildering the student 
of naval affairs as to the ultimate purport of her 
existence. Vessels of 17,250 tons, with an indica- 
ted horse-power of 41,000 and an estimated — 
of 25 knots, can hardly be classed among these 
unities, the destiny of which is to sweep the seas 
with the idea of conveying accurate information to 
the admiral in command, Are they then destined 
to take their place in the line of battle with the 
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battleships—thus officially designated—or to fulfil 
—_ function hitherto undisclosed by the authori- 
ties 

If we leave these monsters, the next on the list 
of the British Navy are the Minotaur, Defence, and 
Shannon, of 14,600 tons, 27,000 horse-power, and 
23 knots speed, which although not of the ‘‘all- 
big-gun” type, propelled by turbine engines, as are 
their larger sisters, are still most formidably armed 
with four 9.2-in. and ten 7.5-in. guns. If, as may 
be anticipated, the turbine engine has come to stay 
as the propelling power for all ships of the largest 
size, whether of the Navy or the mercantile marine, 
these fine cruisers are probably the last which will be 
fitted solely with reciprocating engines. Their cost is 

ual, or rather in excess of, that of the battleshi 
of even recent date, as each ship has cost roughly 
1,400,0007. to build. The Warrior class of four 
ships, dating 1905, are 13,550 tons, and carry six 
9.2-in. and four 7.5-in. guns, whereas the Duke of 
Edinburgh and Black Prince, of the same tonnage 
(1904), carry six 9.2-in. and ten 6-in. guns; these 
big ships are all designed for a speed of 22.5 
knots. 

The above represent that which is absolutely up 
to date in the way of cruiser construction in the 
British Navy, and some stress should be laid upon 
the difference in armament. We have first the 
Invincibles, of the all-big-gun type, in the Mino- 
taur we have the 9.2 in. and the 7.5 in., and the 
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same thing again in the Warriors, while in the Duke 
of Edinburgh and Black Prince we have 9.2-in. and 
6-in. guns. Whether this marks final evolution or 
not it is impossible to say, but in any case the 
homogeneity and standardisation to type which 
mark the battleship units in the British Navy are 
somewhat far to seek among the cruisers, in which 
generic term are included ships which are practically 
battleships, and others which are virtually gun- 
boats. 4 the Drake class the proportion is only 
two 9.2-in. to sixteen 6-in., but the ships, four in 
number, are 14,100 tons and very fast—24 knots. 
The Cressy class, of six ships, are 12,000 tons, with 
two 9.2-in. and twelve 6-in. guns. The armoured 
cruisers end with the Devonshire class, six ships, 
of 10,850 tons, and the Monmouth class, nine 
ships, of 9,800 tons. 

It will suffice to indicate briefly by name and 
tonnage the remaining cruisers. There are: two 
Powerfuls, 14,200 tons (protected); four Argo- 
nauts, 11,000 tons; four Diadems, 11,000 tons ; 
seven Edgars, 7350 tons; two Royal Arthurs, 
7700 tons ; four Arrogants, 5750 tons ; two Chal- 
lengets, 5915 tons; three Highflyers, 5600 tons ; 
nine Eclipses, 5600 tons ; and twenty-one smaller 
vessels. 2 

The Navy of the United States of America has, 
as is well known, taken great strides forward in 
the immediate past. Suddenly awakened to the 


fact that no longer could they evade the responsi- 
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bilities of a first-class Power—great and ever 
growing greater—after the war with Spain, the 
‘Americans turned to warship construction with 
their accustomed ability and more than their 
accustomed energy. The need first felt was for 
battleships, as no merely defensive armament of 
a secondary nature, such as destroyers and sub- 
marines, would satisfy so virile an 
a nation. It was, perhaps, unfortunate, in the light 
of subsequent events and the building of the 
Dreadnought, which has revolutionised the ideas 
of constructors and placed the battleship on a more 
lofty and far more expensive plane than ever, that 
the great spurt in American construction was not 
delayed for a few years, as those new ships, upon 
which the inhabitants of the United States of 
America were justly pluming themselves, are 
already slightly déclased and out of date. We are 
not, however, concerned here with battleships, but 
in cruisers nothing specially noteworthy has been 
evolved in America, the example of England having 
been followed by the building of large armoured 
cruisers. The North Carolina and Dakota, of 14,500 
tons, date 1906, carry four 10-in. and sixteen 6-in. 
guns, and are designed for a speed of 22 knots ; they 
are improved Washingtons, of which there are 
two, the principal difference consisting in that the 
former carry the new 21-in. Whitehead torpedoes, 
whereas the latter are fitted with the 18-in. 

The California class, of six ships, date 1903-4, 
are 13,400 tons, with four 8-in. and fourteen 6-in. 
guns; their cost averaged 1,200,000. each. The 
St. Louis class, 1904, three ships, are 9700 tons, 
and carry fourteen 6-in. guns. Other and older 
cruisers are: The Brooklyn, 9215 tons ; the New 
York, 8200 tons (undergoing reconstruction) ; two 
New Orleans, 3450 tons; ro 5870 tons ; 
and two Columbias, 7450 tons. ere are also a 
certain number, of smaller cruisers, but they are 
old and slow, according to modern ideas. So far 
the United States of America has not projected 
any of the monster type of cruiser like the Invin- 
cibles, but it is quite possible that here again she 
may follow in the wake of England. 

In France construction of warships has in the 
last few years been practically at a standstill, as 
far as the larger unities of the fleet are concerned ; 
the advent to the Ministry of Marine of M. Camille 
Pelletan, the strongly socialistic Senator, was 
marked by a return to the exploded idea that the 
defensive réle was at the same time the cheapest 
and the best: in consequence the credits voted 
were mainly spent in developing the submarine 
and destroyer element in the fleet to the detriment 
of all other classes of ships, and, as we know, 
the Patrie class of battleships of the 1900 pro- 
gramme are only just entering the service as active 
units thereof. The Rdgar-Quinet and Waldeck- 
Rousseau, at present building, are the newest 
development of the armoured cruiser in France; 
the former is in course of construction at Brest, 
and the latter at Lorient; they are 14,000 tons, 
and carry fourteen 7.6-in. guns, with a designed 
horse-power of 37,000, and an estimated s of 
23 knots. The next big cruiser on the list, the 
Ernest Renan, is 13,644 tons, and carries four 
7.6-in. and twelve 6.4-in. guns, her horse- 
power and speed being the same as the other 
ships just mentioned. The Jules Michelet, 
which carries the same armanent as the Renan, 
is 12,550 tons. The Gambetta class, of three 
ships, are practically the same. They differ from 
the Jules Michelet in that they carry four 7.6 in. 
and sixteen 6.4 in. guns. The Amiral Aubes class— 
four ships—of the 1900 programme are 10,000 tons, 
carrying two 7.6-in. and eight 6.4-in. guns, and are 
designed for 21 knots. The Montcalm class—three 
ships—are an earlier edition of the Amiral Aubes. 
The Jeanne d’Arc is 11,270 tons; she carries two 
7.6-in. and fourteen 5.5-in. guns; and one pecu- 
liarity of this ship—a single specimen—is that she 





took seven years to build, having been laid down | ty 


at Toulon in October, 1896, and not being com- 
pleted until 1903 ; and, although of relatively small 
tonnage, she cost 900,000/. by the time she was com- 
pleted. The Dupleix class—three ships—are 7700 
tons. They ate followed by the D'Entre Casteaux, 
8114 tons; Dupuy de Léme, 6400 tons; Pothuau, 
5360 tons; Bruix—three ships—4750 tons, which 
completes the tale of armoured cruisers owned by 
the Republic ; there are also eleven unarmoured 
cruisers of comparatively modern date, but of 
considerably diversified types. As we pass these 
vessels in review, we do not much wonder that 
M. Chaumet, the reporter of the Budget of Marine, 


clear-sighted | progr: 


should, in his extremely able State paper, recently 
published, find serious fault with affairs as he has 
seen them in the French Navy. 

Germany, which is making such immense strides 
forward in the building of a modern fleet, while 
all the world wonders from whence the money is to 
come to pay for the latest and most ambitious 
amme, has hitherto spent most of the money 
voted upon battleship construction, and is therefore 
not very strong in cruisers.’ The Scharnhorst and 
Gneisenau, now completing, are 11,600 tons, carry- 
ing eight 8.2-in. and six 6-in. guns, with a designed 
horse-power of 26,000 and an estimated speed of 
22 knots. The Fiirst Bismarck, dating 1897, is 
10,700 tons, with four 9.4-in. and twelve 6-in. guns ; 
the Roon (1903) and Yorck (1904) are 9050 tons, 
carrying four 8.2-in. and ten 6-in. guns; horse- 

wer, 19,000; speed, 21 knots.’ The Prinz Adal- 

rt and Friederich Karl are of the same tonnage 
and armament, but date 1901. ' The Prinz Heinrich 
is 8930 tons, with two 9.4-in. and ten 6-in. guns. 
The Hertha class—five ships—are 5650 tons, and 
the Kaiserin Augusta 6300 tons. Germany also has 
building nine cruisers—four of the Pfeil class, of 
3800 tons, and five of the Koenigsberg class, of 
3420 tons. In addition, there are seven of the 
Bremen class, 3250 tons; three Frauenlob class, 
2715 tons ; seven Gazelle class, 2650 tons ; besides 
some other vessels now considered obsolete. 

Japan, the nation with the latest experience 
of maritime warfare, may be credited with the 
most useful and up-to-date information on the 
building of warships ; but even here we find types 
among cruisers of the most diversified description, 
beginning with two vessels classified as armoured 
cruisers, which are now building, and which are to 
displace 18,450 tons, to carry four 12-in., eight 
10-in., and eight 6-in. guns. ‘Also building are the 
Kuramaand Ibuki, to be completed in 1908, of 14,600 
tons, with four 12-in., eight’ 8-in., and fourteen 
4.7-in. guns, with an estimated speed of 21 knots. 
The Tsukuba and Ikoma are 13,750 tons, with 
four 12-in,, twelve 6-in., and twelve 4.7-in. guns. 
Japan has in addition nine other armoured cruisers 
from 9850 tons down to 7000 tons, besides a number 
of smaller unarmoured craft. 

Of Russia, the great antagonist of Japan in the 
late war, it is of no use to speak at present ; many 
years must pass before the great northern Power 
can again be formidable on the sea, and the crea- 
tion of an effective personnel is, perhaps, far more 
important for her in present circumstances than 
the building of a number of vessels which cannot 
be adequately manned by trained and disciplined 
seamen. 

Italy, which stands quite in the forefront as far 
as naval construction is concerned, has a new class of 
armoured cruisers building, four ships of 9830 tons, 
carrying four 10-in. and eight 8-in. guns, of a de- 
signed horse-power of 18,000, and estimated speed 
of 22 knots; the Garibaldi class, three ships, are 
7400 tons, with one 10-in., two 8-in., and fourteen 
6-in. guns; and the Carlo Alberto and Vettor 
Pisani are 6500 tons, with twelve 6-in. and six 
4.7-in. guns. There are some other smaller cruisers. 

Austria the Sankt Georg, of 7400 tons, 
the Kaiser Karl VI., 6325 tons, and the Kaiser- 
und-Konigin-Marie-Theresa, 5200 tons, in addition 
to some smaller cruisers. . 

Of the smaller navies there is no cause to speak, 
but in reviewing what has been here set down the 

rincipal emotion is one of surprise, verging upon 
bewil erment, at the enormous variety of types, not 
only of ships, but of guns, which go to make up the 
modern cruiser fleet. Tonnage from 18,000 to 2000 
and guns from the 12-in. to the 4.7-in. pass before 
us ; horse-power and speed are equally diversified, 
and the end is not yet, which is evident from the 
ships building and projected. Battleships would 
seem to be in suspended animation just at present, 
as the arrival on the scene of the ‘“‘all-big-gun 
” has caused the Powers to alter the precon- 
ceived idea of the four-big-gun ship with a secondary 

pitancy. 


armament, with much preci 





Marsgittes Exuisition.—An International Exhi- 
bition of the may EY of Electricity is to be held in 
Marseilles from April 19 to October 31 next, the object of 
which is to put before the public the very numerous 
applications of current, and to facilitate business in the 
supply of machinery to the south of France district, where 
the hydrailic power available is rapidly being turned to 
account. A ing to the circular we have received, 
this exhibition will be held on the Rond Point du Prado, 
thé area of which is 60 acres, and where the French 





Colonial Exhibition was held in 1906, 





THE AFOTEN TRON-ORE DEPOSITS. 


THE ees inventions of the last few 
ears have wrought many changes, more especially 
y making it possible and remunerative to exploit 

ores of inferior quality, which had hitherto cose 
considered comparatively worthless. The new 
methods have, for instance, called forth a young 
and very promising mining industry in the northern- 
most of Norway, and in the same way that it 
was Swedish initiative which started and worked 
up the Sulitelma copper ore deposits, so Swedish 
engineers and capitalists have been to the fore in con- 
nection with the vast iron ore deposits in northern 
Norway. The Afoten deposits were bought some 
four years ago hy a Swadidbeomsene. the ** Afotens 
Malmfilt,” and are situated in the Afoten by an 
inlet of the Afoten Fjord, not far from the water- 
way to Narvik, from where such large quantities of 
Swedish iron ore are shipped. The location of the 
ore deposits is singularly favourable, quite close to 
the shore, so that the ore will only have to be con- 
veyed a mile or so from the place of breaking to the 
separating works, from whence it goes direct on to 
the steamers. The sea is open throughout the 
year, and the climate is comparatively good. 
The country around is also fairly fertile and well 
populated, which, of course, is an advantage. The 
position of the ore deposits is very irregular owing 
to comprehensive natural disturbances, eruptions 
having broken and scattered the layers. Although 
it is, in consequence, on the whole, rather difficult 
to trace and follow the deposits, there are a couple 
of surface deposits which are counted amongst the 
world’s largest unbroken deposits; the Bergoik 
deposits, for* instance, are about four miles long, 
the breadth is as much as 100 ft. or more, but 
varies greatly, and the depth is, no doubt, impor- 
tant ; by diamond boring a depth of.some 700 ft. 
has been ascertained, but there can be no doubt 
that the ore deposits extend to a much greater 
depth. An output of 1,000,000 tons of ore a yoar 
for fifty years is not looked upon as excessive. 

The quality of the ore here is, as in most Nor- 
wegian deposits, poor ; the Afoten ore is inostly a 
coarsely crystalline magnetite, containing from 
25 to 40 per cent. iron ; as the intermixed ores and 
rock, amongst which are apatite and sulphur ‘ore, 
are also coarse in the crystals, the separation 
is comparatively easy. The Afoten ore, ‘like 
the Gellivaara ore, is very easy to crush : and 
handle, and the ‘‘slig” is practically free from un- 
desirable impurities, and contains about 67 to 70 

r cent. of iron. The Swedish company bought by 
egrees the different claims— 294, all told—and 

obtained in November, 1904, a concession compris- 
ing the whole area in question. The company has 
also secured the right to exploit an important 
waterfall, at a distance of 14 miles, which can 
supply the requisite electric power. The working 
can be done from the surface, as at Kiruna, and as 
the ore is easy to break, and the distances prior to 
shipping only short, the cost of working should be 
very cheap. The ore is calculated to cost 98 dre 
(1s. 1d.) per ton at the works. This figure is looked 
— as reliable, as a rational working of some 

,000 tons per annum has been going on for some 
time. When the installation is complete, an addi- 
tional 200,000 tons are calculated to be shipped 
annually. The installation is according to the 
Fréding system, which is both cheap and efli- 
cient. ‘ Considerable trial shipments have already 
taken place to iron-works in Westphalia and Silesia, 
with satisfactory results. It is probable that the 
Afoten Malmfiilt will principally go in for ship- 
ment of the ore in briquettes, although the 
matter has not been sufficiently tested yet, nor 
have the wishes of the buyers yet been definitely 
ascertained in this connection. There seem, how- 
ever, to be several reasons in favour of briquetting 
the ‘‘slig,” by means of the gas from the blast-fur- 
naces at the iron-works. At Afoten endeavours have 
been made to overcome some of the drawbacks 
which the shipment of ‘‘ slig” entails; for instance, 
freezing, for which purpose special ore pockets have 
been constructed which, when necessary, can be 
artificially heated. So much is certain, that trans- 
port and re-loading come considerably cheaper with 
**slig,” which at Afoten is conveyed direct from 
the works to the ship’s hold on rubber bands. 





Drarnace Works IN ARGENTINA.—A recent issue of 
the Argentine Boletin Oficial contains a copy of a decree 





authorising the execution of certain drainsge works in the 
town of Tucuman, at an estimated cost of F33, 2061. 
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ENGINEERING. 


(Fes. 7, 1908. 





THE PHYSICAL SOCIETY OF LONDON. 


AT the meeting of the Physical Society of London held 
on y wg my rofessor J. Perry, F.R.S., President, in 
the chair, Mr. R. 8. Smith and Mr. J. G. Howarth were 
elected Fellows of the Society; Mr. W. G. Campling 
was elected a Scudent member of the Society. 

A paper by Mr. W. Rosenhain on ‘Observations on 
Recalescence Curves” was read by Dr. R. T. Glazebrook. 
Referring to the importance of the accurate study of 
recalescence phenomena in metal and alloys, the author 
describes the two principal methods employed for obtain- 
ing recalescence curves. These are known as the ‘‘in- 
verse rate” and “‘differontial ” methods respectively. In 
the former method the time occupied by successive equal 
decrements of temperature is observed and plotted 
against the temperature of the cooling body, thus giving 
a curve whose ordinates are tem ture (¢) and dT/d¢ 
(T = time) respectively. In the differential method the 
difference of temperature between the body under obser- 
vation and a neutral or ‘‘ blank” body cooling under 
es oer taped the same conditions is observed and 
plotted against the temperature of the body. The 
physical interpretation, in terms of quantity of heat 
evolved and of rate of evolution of heat of these two 
kinds of curves, are discuseed by reference to the funda- 
mental curve representing the a go gen relations 
of one or two cooling bodies. On both types of curve 
recalescences are indicated by peaks, and it is shown 
that in the case of an inverse-rate curve the area of 
a peak; when taken between —- limits, is roughly 

roportional to the quantity of heat evolved divided 

y the rate of cooling. Serious errors affecting this 
proportionality in practical cases are, however, pointed 
out. The differential curves are first discussed for 
the ideal case in which the neutral body cools at the 
same average rate as the body under observation ; 
but it is pointed out that this case cannot be readily 
attained in practice. The effect of differences in the 
rates of cooling of the two bodies is shown to be the pro- 
duction of a general slope in the differential curve, upon 
which peaks due to recalescences are superposed. 
author suggests the elimination of this general ee by 
plotting a ‘‘derived differential curve” in which the 
movements of the differential galvanometer during the 
process of cooling through successive intervals of tempera- 
ture are pe against the temperature of the cooling 

. This curve represents the differential coefficient 
of the ordinary differential curve. Peaks representing 
recalescences on these curves are shown to have exactly 
the same physical meaning as peaks on the inverse-rate 
curves, and the conclusion is arrived at that the two 
methods lead to identical results, the choice between thom 
being thus reduced to a question of experimental ex- 
pediency.' The experimental requirements of the two 
methods are then described, and it is shown that to 
arrive at the same degree of accuracy in the curves, the 
means of measuring temperature used for the inverse- 
rate method must be very much more sensitive than 
those required for the differential method. This neces- 
sity arises from the fact that, in the inverse.rate method, 
the actual temperature of the cooling body must be de- 
termined to the same degree of accuracy as the difference 
of temperature between the two bodies in the differential 
method, and while the latter difference rarely exceeds 
40 deg. Cent., the former frequently attains 800 deg. Cent. 
The fact that accurate autographic methods appear to 
be more readily attainable with the differential method 
is also an argument in its favour, as is also the fact that 
itis less subject to accidental error from external disturb- 


ing causes. aah onesie 
he theoretical views advanced in this discussion were 
then illustrated by a series of actual recalescence curves, 
chiefly of steel, taken by both methods. These illustrate 
the advantages of plotting the results in the form of the 
derived differential curves. This is particularly appa- 
rent in the case of three lescence curves taken 
of samples of the same steel, in which the rate of 
cooling was varied from 1} hours to 12 minutes. 
With the more rapid cooling the ordinary differential 
curves become wf oblique and unintelligible, but the 
derived differential curves are quite definite in character 
and are in good agreement with one another. The 
author, however, advocates the determination of recales- 
cence curves by observations on gradual cooling rather 
than on the rapid cooling sometimes adopted. A recales- 
cence curve obtained by a modification of the differential 
method in which the cooling of two pieces of the same 
steel is utilised, is also shown ; in this curve a lescence 
is indicated by a forward swing of the galvanometer, 
followed by an equal and opposite swing. 

Finally, the author described a recalescence first ob- 
served to occur somewhat mysteriously in the body of 
certain farnaces at a temperature of 580 deg. Cent. This 
was ultimately traced to a transformation occurring in 
crystalline silica, whether free or in admixture with 
porcelain or fire-clay. Heatingand cooling-curves of quartz- 
sand are given. showing this recalescence vigorously. The 
author pointed out that this recalvecence in crystalline 
silica coincides with certain points in the iron-carbon 
oom of Roberts-Austen and of Carpenter and Keeling, 
and suggests that the recalescences observed by those 
workers may have arisen from silica in their furnaces, 

Mr. F. J. Selby remarked on the skill with which the 
author, by direct reasoning from certain approximate 
assumptions, had arrived at his interesting results as to 
the points of importance in connection with recalescence 
curves. Mr, Rosenhain had shown, very clearly and 

raphically, that from the theoretical point of view all 
the methods of representing the cooling-curves must give 
identical information, and that therefore the decision as to 
the method to be adopted depended simply on the experi- 
mental accuracy attainable ; while, in this respect, he had 








brought forward very strong evidence in favour of the 

berts-Austen differential method. Mr. Selby sug- 
gested that it might be worth while to draw out theo- 
retical cooling-curves based on certain simple assumptions 
as to the conditions of cooling. He showed how this 
fe so be done for the parts of the curve preceding and 
following the recalescence ; and that by making a suit- 
able supposition as to the variation in the rate of 


evolution of heat during the recalescence, such as ar 


(a -bT)?e°T, a complete theoretical curve might be 
drawn, by the comparison of which with the experimental 
curve, the constants might be determined, and all the 
quantities of importance in connection with the reca- 
lescence estimated with greater accuracy. In particular, 


and without any assumption as to the form of ee » some 


of the results in the paper could be verified ; it could be 
shown that the evolution of heat was not completed at 
the peak on the derived differential curve (the point of 
inflection on the Roberts-Austen curve), and the point of 
maximum evolution of heat on the experimental curve 
could be fixed. The value of the derived differential 
curve advocated by the author becomes apparent from 
such calculations. 

Mr. A. Campbell remarked that the end of the paper 
was the part which would most likely be of interest to 
physicists. It was most interesting to find that the 
author has shown (by the cooling-curve method) a change- 
point in silica near 580 deg. Cent. Quite a number of 
years ago Le Chatelier showed that between 460 and 500 
deg. Cent. the coefficient of expansion of quartz showed 
a quick increase, and he predicted that a change-point 
should occur at 270 deg. Cent. Randall’s experiments 
in 1905 on quartz showed a similar result so far as 
the expansion is concerned. Experiments which he 
(Mr. Campbell) had made with nickel showed no ab- 
normality in coefficient of expansion at temperatures 
which gave strongly-marked thermo-electric change- 
points. For the direct reading of rates of cooling, 
Dejean not long ago devised an ingenious arrangement, 


e| in which the thermo-couple is connected to one coil of a 


differential moving-coil galvanometer, whose other coil is 
connected to a second galvanometer ; the readings of the 
latter will be a function of the rate of cooling. It occurred 
to the speaker that a transformer would give a simpler 
method of obtaining di/dt, but the slowness of change of 
é makes it too insensitive. The neta pe made in the 
p*per that the specific heat, the thermal conductivity, and 
the emissivity of any material remain approximately 
constant even over a small range of temperature near 
recalescence, seem somewhat uncertain to the physicist, 
and must be regarded merely as working conventions by 
the metallurgist. 

Mr. 8. W. J. Smith expressed his interest, from the 
consideration of magnetic data, in the author’s opinion 
that there is no critical point near 580deg. Cent. in the 
cooling-curves of iron and steel. It was curious that in 
the paper in which Roberts-Austen describes the critical 
point found at about 580 deg. Cent., he cites the magnetic 
experiments of Morris in support of the fact that a 
change occurs in iron at that temperature. Morris puts 
the temperature of the magnetic change at about 550 deg. 
in one specimen, but at about 500 deg. in others ; while in 
a third the effect was scarcely observable. Even in the 
specimen most studied, the magnitude of the effect seemed 
to depend upon the annealiig temperature. In some 
experiments on permeability-temperature variation in 
nearly pure iron (0.06 per cent. C., 0.1 per cent. Mn) an- 
nealed at about 850 deg. Cent., Mr. Satterly and the 
speaker found a distinct change in the slope of the » -@ 
curve (H = 0.43) slightly below 500 deg. during cooling, 
and a distinct minimum value of u near 250 deg. during 
heating. But with the field-strength used there was no 
epperent break in the slope of the « - 4 curve near 580 deg. 

nt. There was thus apparently no conclusive evidence 
from magnetic data of a critical point at 580 deg. Cent. 
The effect observed at 580 deg. by Roberts-Austen was 
very feeble compared with another effect which began 
near 500 deg. and continued over a considerable range. 
This effect was obvious as a more or less pronounced 
“hump,” of which the maximum lies near 400 deg. on 
practically all the permeability curves. It was even 
traceable in the curves of Hopkinson, although his obser- 
vations below 500 deg. were very few in number. Their 
Own magnetic experiments agreed with those of Morris 
and with the Roberts-Austen cooling-curve in showing 
another critical point near 250 deg., although in their case 
the effect was only detected during heating. 

A paper by Mr. W. C. M. Lewis entitled ‘‘ An Experi- 
mental Examination of Gibbs’ Theory of Surface Concen- 
tration Regarded as the Basis of Absorption, and an Appli- 
cation to the Theory of Dyeing,” was poatponed. 





Tue tate Mr. JosrpH Evans.—We regret to record 
the death of Mr. Joseph Evans, senior principal and 
chairman of the firm of Joseph Evans and Sons, Culwell 
Works, Wolverhampton, builders of pumps and pumping 
machinery. Death occurred on the 31st ult., after a brief 
iliness, though Mr. Evans had not enjoyed very good 
health for some time. 

INSTITUTION OF Civit ENGINEERS; BIRMINGHAM Asso- 
CIATION OF STUDENTS.—The twenty-first annual dinner 
of the Birmingham Association of Students of the Insti- 
tution of Civil Engineers was held on the 30 h ult., and 

oved to be a most successful function. The dinner was 

eld at the Grand Hotel. Professor 8S. M. Dixon, the 
President of the Association, occupied the chair. Sir W. 
Matthews (Pres. Inst. C.E.), Sir Alexander Kennedy, 
Mr. C. Hawksley, and other members of the Institution 
were among those present. 





STANDARD SPECIFICATION FOR 
PORTLAND CEMENT. 
s : To THE mp OF ENGINEERING. 
1k,—In your issue of November 29 last appeared 
a letter from Mr. H. Kelway-Bamber on an | i 
— in connection with the standard specification for 

‘ortland cement. I have.not seen any reply to this letter. 
which raises a somewhat serious issue as to the intention 
of clause 6 of the revised British Standard Specification 
for Portland Cement, dated June, 1907. 

In the interests of cement-users, I think the point 
raised by Mr. Bamber should be authoritatively cleared 
up. The question of exact ratio of chemical components 
is not a simple one, and it is, fur this reason, that both 
engineers and cement-manufacturers would welcome the 

ublication cf any thesis accepted by the members of the 

gineering Standards Committee. 

Omitting, for the moment, the magnesia present in 
any Portland cement, I think one may assume, as a 
matter of common knowledge, the following equivalent 
equations as representing, more or less, the theoretical 
idea of the setting of cement, when gauged :— 

(i.) 2[(CaO)s, Si02] + 9 H,O = 2(CaO, SiO.), 

5 H.O + 4 Ca(OH); 

and, by the reaction of the calcium hydrate so formed 
with tri-calcium aluminate :— ; 

(ii.) 4 Ca(OH). + 4[(CaO)s, AloO3] + 44 HO = 

4[(CaO),, AlsOs, 12 H,O}. , 

This last substance, known as “‘hydrated tetra-calcium 
aluminate,” is a hard crystalline substance, forming one 
of the setting bases of cement. 

From the above equations one is enabled to obtain com- 
parative weights. Assuming the atomic values given in 
the standard specification, we have the ratio 

___(6 + 12) molecules of lime_ - 
2 molecules silica + 4 molecules alumina 
(6 + 12) CxO 
2 810, +4 Al,O3° 
Or, by comparison of weights, 
1008 
bas = 1.91. 
Now this is only a theoretical and, I believe, impossible 
ratio for a true cement ; the necegsary alterations to this 
factor being governed by two considerations—viz. : — 

1. The ratio of molecular weights of silica to alumina. 

2. The ratio between percentuges of silica and alumina. 

The first ratio is a constant, and the second a variable, 
depending on the cement itself. 

Considering, for the purposes of argument, the cement 
quoted by the Committee, having the following propor- 
tions of silica and alumina :— 

Silica ... sos row abs .. 21.6 per cent. 
Alumina ‘ . 81s 


we have the actual relative weight of alumina present 
equal to :— 


equivalent weight of silica x 8.16 _ 120 x 8.16 == 
. . 21.6 21.6 aie 


Therefore the actual ratio becomes 
6 CaO + x CaO 
2310, + 46.4 
where x represents the weight of lime necessary to saturate 
the relative weight, 46.4 of alumina. Now, from equation 
(ii.) we see that four molecules of alumina balance twelve 
molecules of lime; hence the additional weight of lime 
will be 12 (molecular weight of lime) x “ = 76.3. Sub- 
y 
stituting this we have 
“= 6 CaO + 76.3 
iii. = 2.48, 
= gsiv, +464 748 
a figure represents the limiting ratio, weight to weight, 
oO! 


—_— ao 

hydraulic factors 
In the cement in question this ratio actually is 

= Se dee , ‘ 

a6 + 816 3, showing that all the lime is called 
into play. e@ practical margin I gave in m er, 
read betore the Institution of Civil Engineers on Mov. 
ember 17, 1891 (vol. cvii.), makes this ratio 2, which 
figure is approximately justified by this cement. 

It is possible to obtain what the actual proportionate 
weights would be when the ratio of 2.85 given by the 
Engineering Standards Committee is reached, thus :— 

Let / = proportionate weight of lime present. 
»» Y = proportionate weight of silica present. 
»» 2% = proportionate weight of alumina present. 


Then by definition 

l 

a 
¥ ray — 
6u 120 
substituting for y and z the values 21.6 and 8.16 respec- 
tively, we get / = 70.5; i.¢., the theoretical limit of lime 
to hydraulic factors, weight to weight, would be 

70.5 
ee. = 2.37. 
21.6 + 8.16 
Now this ratio is slightly less than that given by equa- 

tion (iii.), and hence, in this case, where silica to alumina 
bears the ratio of 21.6 to 8.16, the lime present is notin 


(iv.) = 2.85, 
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excess ; but it can be seen from (iv.) that, whenever this 
ratio varies, different values of 7 are obtained : 

As a matter of fact, an imaginary cement having 
approximately the gooey analysis would represent 
one of the cases, which would satisfy the proportions laid 
down by the Engineering Standards Committee :— 


Per Cent. - 
CaO ... es - _ — a 60 
le ie, kt aa oe ae 20 
Al,Os a ‘a = 4.3 


This could not, however, be a true Portland cement, 

as its setting properties would be abnormal and imprac- 
icable. 

’ With the greatest deference, I venture to say that the 
Sectional Committee of the Engineering Standards Com- 
mittee has put forward a theory the explanation of which 
is somewhat meagre, and on which further light would 
be welcome. f 
Yours seater 


36, Victoria-street, S.W. . E. Carey. 





GAS-BUBBLES IN THE GLASS OF CROOKES 
TUBES. 


To THE EpitorR OF ENGINEERING. 

Srr,—I note in your issue for Friday last an account of 
the experiments of Mr. Robert Pohl in the Physical 
Institute of the University of Berlin, bearing on my 
paper on “The Occlusion of the Residual Gas by the 
Glass Walls of Vacuum Tubes,” communicated to the 
Royal Society on February 12, 1907. : 

The whole subject is one of considerable difficulty, and 
Mr. Pohl’s experiments, as also the more recent ones of 
Mr. F. Soddy and Mr. T. D. Mackenzie, read before the 
Royal Society on November 7 last, have raised ceveral 
new and interesting points which, in my opinion, require 
further investigation. 

I may say that for some months past I have been pussies 
the subject further, but for the moment all that I wish to 
point out is that Mr. Pohl’s general conclusion that the 
observed results are due to a metallic film caused by dis- 
integration of the aluminium electrodes inside the tube 
is disposed of by the fact that, as I have ascertained, 
bubbles are easily obtained in the glass walls of Crookes 
tubes which have been excited over prolonged periods b: 
electrostatic induction from outside, without any alumi- 
nium or other internal electrodes at all. 


ours ip 
A. A. Camppett Swinton. 
66, Victoria-street, London, S.W., February 3, 1908. 








SUPERHEATED-STEAM LOCOMOTIVES FOR 
THE ITALIAN STATE RAILWAYS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Last summer an extraordinary statement ap- 
peared in the Press respecting some, then new, four- 
cylinder compounds on the Italian State Railways. As 
might reasonably be believed, these compounds were 
more economical than saturated-steam simple locomotives, 
but the statement in question, which was largely suppo- 
sititious, went further, and contended that they were 
vastly superior to superheater locomotives, the inference 
being that it would never be worth while to employ the 
latter. Nevertheless, the Italian State Railways adminis- 
tration ordered twenty-four Schmidt superheater engines, 
which have now been in service for some time, and which, 
it may be stated, have given entire satisfaction in work- 
ing. The result is that a repeat order for twenty-four 
superheater locomotives of the same type has been 
— with the Berlin Engineering Works of L. Schwartz- 

opff. 

I might add, inet, that the Belgian State Rail- 
ways, which at present have 140 Schmidt engines in 
service, have recently ordered ninety-six further locomo- 
tives which will be equipped with Schmidt smoke-tube 
oie, The total number of locomotives just 
ordered by this railway administration is 180, in addition 
to some shunting engines. Of this total, therefore, more 
than half will be built on Mr. Schmidt’s system. 

A Belgian firm, too, have in hand ten Schmidt super- 


heater locomotives of a heavy goods type for the North | pe: 


Spanish Railway Company. 
T am, Sir, yours ns A A 


London, February 3, 1908. BREWER. 





SUBSTITUTES FOR PETROL: AUTOMOBILE 
PRODUCER. PLANT. 
To THE Eprtor oF ENGINEERING. 

Sin,—With reference to the article on “* Substitutes for 
Petrol,” in your issue of January 31, we notice that your 
remarks are confined entirely to liquid fuels. These, 
however, by no means exhaust the possibilities of a 
reduction in running costs; and, as a matter of fact, are 
far surpassed in economy by nee am 

The mers en | hitherto in applying this form of power 
to automobiles has been to obtain a producer which would 
answer instantly to changes of load, and which, at the 
same time, would take up little space. This difficulty 
has now been overcome, and we are at present conducting 
trials on a car fitted with a producer working on anthra- 
cite. The details of this producer plant, which is of the 
Pressure type, are the results of some eight years of 
experimenting. The vehicle weighs 4 tons 6 cwt. light, 
and with fifteen passengers and a full day’s charge of fuel, 
about 54 tons. The fuel is placed in a hopper above the 
producer in the morning, and requires no more attention, 
the feed being automatic. 


The consumption on a recent non-stop run of 35} miles 


was about 14 Ib. : 7 ; 
miles for HY of anthracite peas per ton-mile, or 173 ton 


Ib. of fuel. The same vehicle, under similar 





conditions, used 4 gallons of ‘‘Shell” spirit in 17 miles, 
or 21} ton-miles per gallon. The price paid for the spirit 
was ls. 2d. per gallon, and for the anthracite peas, sifted 
and cleaned, 20s. per ton. At those rates we have 0 67d. 
per ton-mile with petrol, as compared with 0.12d. per ton- 
mile with producer-gas, or a ay A 82 per cent., the 
other running expenses, of course, being equal for either 
form of power. 

Those results have been obtained under the very worst 
conditions. Instead of having an engine specially con- 
structed with separate mechanically-worked gas and air- 
valves, we have experimented with an a 
engine, which has, of course, only about one-half the 
correct inlet area for the explosive mixture of gas and air. 
Owing to this method of using the gas, there requires to 
be an opening in the gas-pipe to allow the air and gas to 
mix before reaching the engine. Such an arrangement 
causes a two-fold loss—on the one hand due to the escape 
of gas at certain engine speeds, and on the other to an 
incorrect mixture. 

It is fairly well established now that a brake-horse- 
power hour can be obtained from 1 1b. of anthracite. 
A simple calculation shows that producer-gas should show 
a saving of 90 to 95 per cent. over petrol, and that figure 
we fully —_ to approach with a specially-designed 
engine and chassis. We ought also to mention that the 
exhaust is entirely free from smell, and invisible. 

The fuel is safe to store and handle, and the insurance 
premiums on premises where producer-gas vehicles are 
garaged will be very substantially less than for those 
using 


trol. 
For the Automobile Gas-Producer Syndicate, Limited, 
Jas. G. JACKSON. 
Central Chambers, 93, Hope-street, Glasgow. 





THE LATE MACFARLANE GRAY: 
AEROPLANES. 
To THE EpiTor oF ENGINEERING. 

Sir, —I thank you for allowing my letter to appear and 
for correcting me; but I did not say ‘‘was discovered,” 
and I put the word between inverted commas, because I 
was not using it in the sense of invented, found out, first 
seen, or first heard of ! The nearest dictionary meanin 
would be ‘‘ removed the covering or envelope from ;” an 


Y | this, I submit with very great respect, is what Colonel 


Crompton did. 

May I add a line to this letter about aeroplanes? Mr. 
Rankin Kennedy, in your issue of the 3lst ult., will, I 
hope, be more successful than I have been during fifteen 
or twenty years in calling attention to the danger of coming 
down (see my letters in Encingerinc of February 22 
and April 5, Jast year, besides many to the Jimes in pre- 
vious years). Not only if the motive power fails, but 
even if all is in order, with weights of over a ton, coming 
to earth safely is the difficulty. 

Your obedient servant, 
Wm. H. Massey. 
Twyford, Berkshire, February 2, 1908. 





AEROPLANE FLYING MACHINES. 
To THE EpiTor or ENGINEERING. 

Srr,—Your correspondent, Mr. Rankin Kennedy (in 
last week’s issue), touches on some points in the above 
subject that are—or should be—of general interest, par- 
ticularly at the present stage. 

ealing first with ‘‘ provision for coming down safely,” 
in the event of stoppage of the motor, &c., Mr. Ken- 
nedy seems to imply that hitherto this point has been 
overlooked. 

I believe that the necessity for a sufficiency of sustain- 
ing surface to give parachutic action in passive descent 
has been, and is, generally recognised by experimenters, 
and it should certainly form a feature in any safe aerial 
machine. 

This provision really fixes the minimum surface admis- 
sible, and it acts in conjunction with the provision for 
stability, of which more anon. 

t may be remarked en passant that in the Farman 
machine (which embodies these essential features) the sus- 
taining surfaces are ‘‘aerocurves,” not aeroplanes, those 
ing much more efficient than the latter. : 

Referring now to the second point raised, “ balancing 
the machine in all the winds that blow,” as Mr. Kennedy 
puts it; this, in other words, is aerial stability, and is 
also a very important factor. _ é : 

To provide efficiently for this has been as difficult as it 
is essential ; in fact, I think one may fairly say that it has 
been the hardest nut of all to crack, and has been the 
only remaining obstacle for many years past. , 

For fully twelve years past we have had sufficiently 
light motors and structures. Difficult as it has been, 
however, excellent provision has been made for it in recent 
machines. Lateral stability has been attained by means 
of the upward ‘‘dihedral angle” of the lateral surfaces, 
and longitudinal stabilit 7 the division of those sur- 
faces into detached blocks fore and aft. Both of these 
admirable devices originated with Mr. Lawrence Har- 
grave, of ‘‘ box-kite” fame (or ‘* Blue Hill” kites, as the 
Americans ingenuously christened them). This form of 
kite illustrates the latter provision, and its efficiency, 
very strikingly. ; ‘ f 

With regard to the third and last point raised—‘‘to 
drive the machine with something like reasonable power,” 
Mr. Kennedy asserts that “‘it requires a calm atmo- 
sphere, and 100 horse-power per ton of weight,” to effect 
mechanical flight. 

The experiments of Professor Langley, and of several 
others, have demonstrated that considerably less power 
than that has sufficed—i.e., about 75 horse-power per 
ton of load; it has also been demonstrated recently 








(including the long-continued trials and flights of the 


Wright brothers) that a calm is by no means essential, 
but, on the outnte, that a breeze is preferable. With 
” it was far different. 


“oe -bags ? it 

Since we have achieved that ratio of power, I do not 
think we need complain of it—for the present, at any 
rate. Improvement in that respect will certainly follow. 
For one thing, there is reason to believe that nothing 
like the amount of power applied to aerial propellers 
(used thus far) has been given out by them in‘useful effect. 

Much higher efficiency can be obtained, I know, and 
higher s is than 30 miles an hour economically. 

ith low speeds such a large and cumbrous area of 

sustaining surfaces is required, whereas a high-s 
machine can be made smaller and lighter for a given 
carrying capacity. nie 

On the basis of twenty-five years’ ardent association 
with the ‘‘ problem,” or rather the group of problems, in- 
volved in the achievement of true flight, I feel that, not- 
withstanding the groundless jubilation that we have 
heard so much of from the non-technical Press (relating 
chiefly to ballooning schemes), one may now safely 
predict developments and improvements at a rapidly 
increasing rate, 

Yours faithfully, 
Sipney H. Hoitanps. 
61, Parliament Hill Mansions, Lissenden Gardens, 
Highgate, N.W. 





To THE Eprror oF ENGINEERING, 

Srr,—Referring to Mr. Rankin Kennedy’s letter on 
this subject in this week’s issue, 1 have given a little 
attention to this subject for some years, and venture to 
offer a few suggestions on the three points raised. 

1. Engine Stops R ing or Speed.—It will, of 
course, be necessary to descend under these circumstances. 
The only question is, Can such descent be performed 
safely or no? In Lord Rayleigh’s paper on the “ Me- 
chanical Principles of Flight ” (1 }, quoting Pénaud, it 
is shown that when the “‘ rate of vertical descent is slowest, 
the slope of the plane to the horizon is downwards in 
front and equal to one quarter of the slope of the line of 
motion. The actual minimum rate of vertical descent is 

16W/ pw 
8 


given by 
"7 i 4 ae ee ¥. 
. / 8\27 =a) 
Tn this 
U is vertical velocity (foot-seconds). 
W is weight (pounds). 
8S is area (feet). 
« is coefficient of plane resistance per square foot 
(0.002 about). 
# is friction for whole plane at unit velocity 
(pounds). 

It is therefore possible to arrange a plane which will 
descend at a reasonable rate by gravitational acceleration. 
The experiments already made on gliding by Archdeacon, 
Bleriot, and others have proved this practically, 

2. Balancing. — Although guide -pianes and jockey 
weights manipulated by the aeronaut seem to give satia- 
factory results, there is no doubt that automatic appli- 
ances are essential. The personal element is too large a 
factor in this case for safety. 

Automatic appliances will apparently have to depend 
on the } anges 2 of conservation of momentum. A system 
of pendula or fly-wheels mechanically operated will pre- 
sent a resisting torque when the vessel pitches or rolls, 
and this torque may be applied :—(1) Directly, as in the 
Brennan system, assisted probably by accelerating the 
precession ; or (2) indirectly, through relay mechanism, 
which will control planes or jockey weights. 

3. Power Required.—From Langley’s rules it is easy to 
see that the larger the area or the weight the greater 
must be the power, and, on the other hand, the smaller 
the angle and the greater the initial velocity the less may 
be the power. The powers employed by Messrs. Farman 
and Santos Dumont could be much reduced if a flatter 
angle and larger starting velocity were to be used. 

I am, Sir, yours faithfully, 
HERBERT CHATIEY, 
32, Britannia-road S., Southsea, February 1, 1908. 











Contracts.—The Hydraulic Engineering Company, 
Limited, Chester, have oon awarded by the London and 
North-Western Railway Company the contract for the 
hydraulic capstan equipment needed for their Garston 
docks. Twenty-nine hydraulic turn-over capstans, fitted 
with Brotherhood motors desi to work with a pres- 
sure of 700 lb. per square inch, will be installed.—The 
British Fuel-Economiser and Smoke-Preventer Company, 
9, Bedford-row, W.C., have been given the contract for 
smoke-preventing and fuel-economising apparatus for 
boilers at the Latchmere-road Baths.—Messrs. Thomas 
and William Smith, Limited, of Newcastle-upon-Tyne, 
have secured a contract from the Edinburgh and District 
Tramway Company, Limited, for 600 tons of wire-ropes 
for their cable systems. This company works the second 
longest cable system in the world, and the cables con- 
tracted for in the order above mentioned amount to a 
length of no less than 248 miles. These cables are made 
up of six strands of six wires each, and vary in length 
from 20,000 ft. to 34,000 ft. in a single lenge, and weigh 
from 23 to 40 tons.—Messrs. Galloways, Limited, Man- 
chester, have secured the contract for hydraulic pumping- 

lant for the new dock being constructed by the Harbour 
Frestess at Swansea. is contract comprises five 
hydraulic pumping-engines of the coupled cross-compound 
type, each of a capacity of not less than 730 gallons per 
minute against an accumulator pressure of 750 lb.. Each 
engine has its own complete surf densing plant. 
Four accumulators will be installed and seven Lancashire 











boilers 30 ft, long by 8 ft. in diameter, 
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LOCOMOTIVE FOR RAILWAY MOTOR-CAR; LANCASHIRE AND YORKSHIRE RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, HORWICH, TO THE DESIGNS OF MR. G. HUGHES, CHIEF MECHANICAL ENGINEER. 





In our last volume* we gave a reproduction of a 
hotographic view of a motor-coach in service on the 
cashire and Yorkshire Railway. By the courtesy 
of Mr. George Hughes, chief mechanical engineer of 
that company, we are now enabled to give herewith, in 
Figs. 1 and 2, a longitudinal section, and half-plans of 
the locomotive end of this coach. The locomotive is 
os age in itself, and virtually independent of the 
, being coupled thereto by means of an extension- 
jece of the coach-frame working on a centre just 
orward of the trailing-axle of the locomotive. 

The length over all of these cars is 66 ft. 5in., and 
they have accommodation for fifty-six passengers. A 
short description of the service nt ame was given 
in our previous issue mentioned above. The weight 





* See ENGINEERING, vol. izxxiv., page 213. 





"= 
' 
2 3° Valves ‘ 
Pressure 180 lbs. 
per sq.inch. 


a ee 


on the wheels of the engine in working order is 32 tons 
14 cwt., distributed so that a weight of 16 tons 2 cwt. 
is on the leading wheels, and 16 tons 12 cwt. on the 
driving-wheels. The cylinders are 12 in. in diameter, 
with a 16-in. stroke. The wheels are 3 ft. 7§ in. in dia- 
meter, and the wheel-base 8 ft. The valve-gear isa 
modification of the Walschaert type. 

The boiler, of which the centre line is 7 ft. 9 in. 
above the rail-level, has a working pressure of 180 lb. 
per square inch. It is fitted with 199 12-in. tubes, 
5 ft. long between tube-plates. The fire-box is of 
the rectangular type, 3 ft. 4 in. long outside the box, 
and of 4 ft. 1 in. outside width. The box just drops 
between the frames, but is not a deep one, so that 


the grate is actually about 3 ft. 6 in. below the | cajj 


centre line of the boiler barrel. The heating sur- 


face is 509 square feet, composed of 455 square feet 


! 











sega by the tubes, and 54 square feet in the fire- 
x. The water capacity of the tank is 550 gallons, 
and 1 ton of coal can be carried in the bunkers. The 
locomotive is so fitted that it can be driven from either 
end of the coach, it being possible to work the regu- 
lator, whistle, and brakes from a ee at the 
rear end of the coach as well as from the footplate. 





Tur Frence Navy.—We read in the Moniteur de la 
Flotte that the French naval authorities have decided to 
instal a proving-ground at Quiberon, a small peninsula 
between Tntea and St. Nazaire, with a view to carry 
out im t artillery experiments, the main object of 
which is, for the present, to study the question of single- 
ibre guns on board ships. The experiments are to take 
place within the next three months, with the co-operation 
of the arsenals of Brest and Lorient. 
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THE BLAKE OIL-TESTER. 


CONSTRUCTED BY MESSRS. JOHN BLAKE, LIMITED, ENGINEERS, ACCRINGTON. 
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Ws illustrate in Figs. 1 to 3 above the Blake lubri- 
cant-testing machine, manufactured by Messrs. John 


Blake, Limited, Accrington. 


It is made in two sizes : 


one for testing light oils, shown in Figs. 1 and 2, and 
one for testing heavy oils, an elevation and section of 
the latter being given in Fig. 3. The apparatus con- 
sists of a vertical shaft driven by a pulley and belt, 


with a conical cup on its upper end. 


Into the cup is 


acourately fitted a metal cone, on the top of which 
is a vertical spindle ; to this are fitted two horizontal 


arms, with vanes attached to 
revolution-counter is connec 


ive air resistance. A 
to the revolving cup, 


and another to the revolving cone inside the cup. 


The machine works 


of the oil or lubricant to be tested is 


as follows :—A small quantity 
steel in the 


cup, and the loose cone, with its vertical spindle and 








Tests of Lubricants. 
ity | D cs 
Sample @uality | Dura- : : of Cone 
ae of tion o' a ony? Revolutions 
Oil. Test. saat * \toOup Revo- 
lutions. 
1 Sperm 2hours; 36,540 12,300 33.6 
: Mineral a 36,800 14,800 40.2 
a ” ” 36,300 16,100 44.4 
‘ o 36,350 17,400 47.8 
° 36,580 18,600 50.8 
. 9° 36,280 22,100 60.9 





vanes, is placed in the cup; the cone has a groove 


in its side, in which a small quantity of oil may remain. 
The lower spindle, with the cup attached, is then made 
to revolve quickly for several hours, for example ; and 
as the cup revolves with the cone inside it, the friction 


between the cup and 


the cone causes the latter to 


revolve also, but at a slower speed than the cup, on 
account of the resistance offered by the vanes beating 
the atmosphere. After the machine has been running 
for a given time the number of revolutions made by 
the cup and those made by the cone are-noted 
record made of them. 


, and a 





is put in, after first removing 
completely all traces of the 
one previously tested, and a 
note made of the revolutions 
made respectively by the cup 
and cone during the same 
period of time as the first 
test. If the number of revo- 
lutions made by the cone be 
less with the second oil or 
lubricant than with the first, 
it naturally follows that the 
friction between the cup and 
the cone has been less, and 
therefore that the second oil 
or lubricant is the better. 
Many oils can be com 
in this way, and their lubri- 
cating value written down in 
the exact order of merit. The 
table annexed gives the result 
of a few tests made with one 
of these machines. 

For testing ‘‘ heavy” oils a 
lever and weight are used for giving the requisite 
ressure between the cone and the cup, as shown in 
ig. 3, the references to which are the following :— 
Cone. 
Conical cup. 
Pressure pivot. 
V+nes. 
Conical cup recorder. 
Cone recorder. 
Counterweight lever. 
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TrouNIcAL Diorronaky IN Srx Lancuaces: ENGLISH, 
FrencuH, GERMAN, ITALIAN, SPANISH, Rvussian.—By 
meee _—— and — ee Mo? oe — 
tri ngineering, including Telegra and Telephony. 
Edited by Charles Kinzbrunner, AMEE. ‘ 
Archibald Constable and Co., Limited; Berlin and 
Munich: R. Oldenbourg. [Price 25s. net.]—This is a 
much larger work than the one we reviewed in a former 
issue (see ENGINEERING, vol. Ixxxi., page 715), which 
dealt with machine details and tools. The present 
dictionary on Electrical Engineering measures 7 in. 
by 44 in., is 2 in. thick, and, including the indexes, 
covers 2100 pages. 





PERSONAL.—We are asked to intimate that Mr. W. 
Griffiths, 25, Botanic-avenue, Belfast, bas been appointed 
representative for Ireland by Messrs. Ed. Bennis, Little 
Hulton, who also inform us that their agents for 
East Yorkshire, and for North Wales, Chester, and 
North Staffordshire, have chan their addresses, the 
former, Mr. E. Harris, to Hill Crest, Horsforth, Leeds, 
and the latter, Mr. F. K. Woodroffe, to Melville, Hoole- 
road, Chester.—We are informed that Messrs. W. Shaw 
and Co., Wellington Cast-Steel Foundry, Middles- 
brough, have arranged with Mr. Thomas F. W. Dixon, 
their cashire and Cheshire representative, to take 
over the 2. dietrict, and have appointed as his 
assistant Mr. W. H. Atherton, Warrmgton. The 
office of the combined districts will be now 12, Exchange- 
street, Manchester.—The gas de ent of Messrs. 
Bruce Peebles and Co., Limited, been transferred 
to a private company under the style of Messrs. Peebles 
and Co., Limited, of Tay Works, Bonnington, Edin- 
burgh, with Mr. Carmichael Peebles.as managing director 


Then a second oil or lubricant | and Mr. G. K. Grieve as manager. 
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Atmanacks. — The Smith’s Dock Trust Oompany, 
Limited, Great Yarmouth, have sent us an almanack 
on which tide-tables are given for various fishing ports. — 
The Flexible Metallic Tubing Company, Limited, 112, 
Queen Victoria-street, E.C., have also sent us a calendar, 
fitted with a cursor, which, if properly set, ab once 
attracts the eye to the correct date. 





“Liste NavaLe Franoaiss.”—The January issue of 
this booklet, which is edited by Mr. B, Leportier, and is 
published every three months by J. Alté, Toulon, has 
come to hand. It contains, as usual. the titles of the 
French laws recently passed on naval matters, the list 
# the personnel and of the ships forming the French 

avy. 





Map or Merropouiran Rattways, Tramways, &0.— 
We have received from Mr. Edward Stanford, 12 to 14, 
Long Acre, W.C., a map of the Metropolitan railways, 
tramways, and municipal improvements deposited at the 
London County Council on November 30 last, for the 1908 
session. This map is coloured, and is drawn toa scale of 
lin. to 1 mile. The various railways, tramways, and 
tubes in operation or sanctioned are shown in black, and 
the proposed schemes in coloured lines. Even the pro- 

motor approaches to London on the west are shown. 
he price of this map is 1s, 6d. 


New Rouitne-Stock FoR THE ITALIAN RalLwars.— 
A very material increase of the rolling-stock of the 
Italian railways has been decided upon, comprising 330 
locomotives, 270 corridor carriages, 250 luggage-vans, and 
10,951 other carriages. The expenditure for this la: 
increase of rolling-stock, which is divided between the 
two first yearly budgets, amounts to some 5,500,000/., and 
although preference as far as — will be given to 
_—- manufacturers, part of the orders will be placed 
abroad. 


Yarrow ScHOLARSHIPS OF THE INSTITUTION OF CIVII 
ENGINEERS.—By a typographical error in a reference to 
the award of scholarships lately made by the Institution 
of Civil Engineers, we awe to the Jarrow scholar- 
ships. The awards were made, of course, under the 
terms of the Yarrow Educational Fund, founded in 1905 
through the generosity of Mr. A. F. Yarrow, M. Inst. 

.E. There have now been awarded in all ‘fifteen 
scholarships under the terms of this fund. The grants 
vary in amount from 50/. to 100/., according to the dis- 
cretion of the commit and cannot be held for more 
than three years. Candidates must be of British birth, 
and must join the Institution of Civil Engineers. The 
awards are made for the purpose, as we stated last week, 
of providing assistance to young men intending to become 
engineers to continue their courses of training of either a 
practical or theoretical character. 








Tue INTERNATIONAL ELECTROTECHNICAL COMMISSION. 

—The secretary of the International E/ectrotechnical 
Commission, whose ad is 28, Victoria-street, 8.W., 
informs us that the following gentlemen have been 
appointed to the British Committee for the year 1908 :— 
Sir John Gavey, O.B., President ; Colonel KR, E. Cromp- 
ton, C.B.; Mr. W. Duddell, F.R.S.; Mr. Kenelm 
Edgcumbe ; Dr. Gisbert Kapp; Dr. R. T. Glazebrook, 
F.R.S.; Mr. R. tt Gray ; Mr. Robert Hammond ; 
Colonel H. C. L. Holden, F.R-S.; Mr. T. Mather; Mr. 
H. W. Miller; Professor J. P ; Sir William H. 
Preece, K.C.B, F.R.S ; the Right Hon. Lord Ray- 
leigh, O.M., F.RS.; Mr. Alexander Siemens; Mr. 
P. Sparks; Mr. J. Swinburne, F.R.S.; Professor 8. 
P. Thompson, F.R.8.; Mr. A. P. Trotter; Mr. E. B. 
Vignoles ; Mr. O. H. Vesting: Mr. G. OC. Lloyd, 
honorary secretary ; and Mr. O. Le Maistre, secretary. 
We understand the committee are now about to consider 
the question of symbols. , 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 31. 

Tue greatest anxiety prevails among steel-manvffac- 
turers and the larger consuming steel interests, but 
there is a difference of policy, which will probably 
prevent the increase in business which normally would 
take place were prices suitable. Reference was made 
a week or two ago to the determination of the large 
producing interests to maintain prices at a high level, 
which action was based upon the opinion that lower 
prices, besides unsettling contracts for large supplies 
of material already placed, but temporarily side- 
tracked, would not increase new business sufficiently to 
compensate for the loss on old contracts. In other words, 
the steel-producers would prefer to get present prices 
for the completion of old contracts rather than take 
their chances on getting new business at a lower level. 
The market is a waiting one, and while there is a very 
large amount of business ia sight, the manufacturers 
do not feel that there is much certainty of its being 
placed under existing conditions. 

There is a slight improvement noticeable in small 
orders this week from all over the country. Should 
this prove to be a permanent improvement, it will 
have its effect upon manufacturers in the way of 
inducing them to stick to their policy or to de- 

art from it. The steel-rail demand is still light, and 

ut few orders are coming to the mills. The con- 
templated construction will, no doubt, be undertaken 
and prosecuted during the year, though there is no 
evidence at present that the projec construction 
will be undertaken before the end of the winter, and 
possibly not then. Light rails for manufacturers’ 
purposes and for mining Sy arene are sellin 

better at the present time, and the mills, having reduc 
prices somewhat on light sections, are now booking 
considerable business. 

The railroad builders are going upon the supposi- 
tion that as soon as the rail mills clean up the bulk of 
orders they have on hand, and face the necessity of 
shutting down, they will make terms with rail-buyers 
that are more acceptable. This anticipation is declared 
by rail-makers as impossible. In plates a fair business 
is coming along. otwithstanding the fact that a 
large amount ot rolling stock is at present idle, several 
railroad companies have sent orders to mills for the 
construction of steel cars, and this business is impart- 
ing a little stronger tone to the market. In the 
lighter kinds of iron and steel a slight improvement is 
noticeable, — it is far from enough to create any 
feeling of confidence in continuity. The hardware 
market is als» slightly better than during December, 
and it is due partly to the re-affirmation of prices, 
which convinces the distributors of hardware that 
they have nothing to gain by ne orders for sup- 
plies to be delivered in the spring. The actual neces- 
sities of the country for hardware and for all manner 
of wire products are of sufficient volume to keep 
the manufacturers fairly busy. The bar mills are 
still running far below full capacity, and the sheet- 
mills are not doing much better. he coke market is 
dull, and ovens are being shut down in some localities, 
while many coke plants are running only five days a 
week, Speaking in a general way, the steel industry 
indicates a little improvement, which comes from the 
urgent necessities of the large class of small buyers, 
who have been holding off for the past two months. 





Fink-Extincuisuer Tests.—In the British Fire Com- 
mittee’s Red Book No. 124 there are reported the results 
of a series of tests on the ‘‘ New Era” fire-extinguishers 
submitted for trial by the Valor Company, Limited, 
Aston Cross, Birmingham. This form of extinguisher 
consists of a cylindrical vessel made of copper or steel 
sheet coated with a protective preparation. At the upper 
end is fitted a perforated metal c to hold the acid 
bottle, a,plunger being provided for breaking this bottle. 
A rubber hose and suitable connections are provided for 
delivering the spray or jet, Two zizes were submitted 
for test: one was of copper and of 2 gallons capacity, 
weighing 36 lb. when filled ; the second, of steel, weighed, 
filled, 49 1b., and contained 3 gallons, Twelve regular 
tests were undertaken, in addition to which there were 
seven re-tests at the instance of the committee, five 
demonstration tests made by the testor, and five supple- 
mentary tests made by the committee. The tests in- 
cluded a wide range of possible fire risks, such as inflam- 
able hangings in rooms, inflammable substances in packing 
warehouses, yards, &c.; tests on wood covered with petrol, 
on petrol in vessels, &c. The results are summarised as 
follows :—The tests demonstrated that the extinguishers 
brought into action were uniformly efficient in checking 
small fires in their early stages, whether applied by parties 
inexperienced in their use, or by parties having expert 
‘knowledge of their application. In several instances one 
appliance more than sufficed to completely extinguish 
small fires. Where the material ignited was soft and 
loose, some difficulty was apparent in stopping the 
smouldering which ensued; the flames, however, were 
‘kept in check and nearly extinguished. Petrol fires were 
éxtinguished when the area of the spirit did not exceed 
that covered by the spray of the extinguisher, or in 


elongated vessels of limited width when the spray could 
‘be skillfully directed so as to lift the flames from the 
liquid as the operator progressed with it along the surfate. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday many. | 
the pig-iron market was very quiet, and + lot o 
Cleveland warrants changed hands at 47s. 64. cash. At 
the close sellers quoted 47s. 7d. cash and 47s. 74d. one 
month, and there were buyers at 47s. 54d. cash, 47s. 64d. 
one month, and 47s. 54. three months. Buyers of hema- 
tite offered 693., but sellers quoted 603. cash. In the 
afternoon the tone was easier, but the dealing was again 
only one lot of Cleveland warrants at 47s. 6d. five days. 
Closing sellers quoted 47s. Gd. cash, 47s. 64d. one 
month, and 47s. 7d. three months Hematite was 
quoted unchanged. On Friday morning the market was 
idle, no business “| dome. Buyers of Cleveland 
warrants quoted 47s. 5d. cash and three months, and 
47s. 6d. one month, while closing sellers quoted 47s. 6d. 
cash, and 47s. 7d. one month. Hematite was easier at 
593. cash and one month sellers. No transactions took 

lace in the afternoon, but closing quotations were firmer. 

uyers of Cleveland warrants quoted 47s. 7d. cash, 
47a. 74d. one month, and 47s. 6d. three months, while 
sellers’ prices were 47s. 74d. cash and 47s. 8d. one month. 
On Monday morning the market was firmer, and 1000 tons 
of Cleveland warrants were done at 47s. 84. cash and 
one month. Closing buyers quoted 47s. 8d. cash, and 
47s. 84d. one and three months, while sellers were firm at 
47s, 9d. cash and one month. The market improved in 
the afternoon, when 5000 tons of Cleveland warrants were 
put through at from 47s. 7d. to 47s. 9d. cash, at 47s. 9d., 
47s. 84d., and 47s. 9d. one month, and 47s. 9d. and 47s. 94d. 
three months. Closing sellers quoted 47s. 10d. cash and 
one month, and 47s. 10;d. three months, with buyers at 1d. 
less for each position. Hematite was quoted 593. 6d. one 
month sellers. On Tuesday morning the market opened 
with a strong tone, but only one lot of Cleveland 
warrants was done at 48s. O}d. cash. The close was 
firm with sellers at 48s. 1d. cash, one month, and three 
months, and buyers at 1d. less for each position. In the 
afternoon the market continued strong, and 1000 tons of 
Cleveland warrants changed hands at from 483. 3d. to 
483. 44d. cash. The close was again firm at 48s. 5d. cash 
and one month, and 48s. 6d. three months sellers. When 
the market opened to day (Wednesday) a strong tone pre- 
vailed, and about 4000 tons of Cleveland warrants were 
put through at 48s. 9d, and 48s. 84d. cash, 483. 84d. eight 
days, and from 48s. 9d. to 483. 74d. one month. At 
the close the quotations were 48:3. 8d. cash and one 
month, and 48s, 74d. three months sellers. At the 
afternoon session there was a reaction, and prices were 
easier. Cleveland warrants (2500 tons) were done at 48s. 3d. 
nine days, 483. 441. one month, 483. 34d. March 10, and 
at 483, 4d. three months. The close was weak, with sellers 
at 483. 3d. cash, 48s. 4d. one month, and 48s. 34d. three 
months. Hematite was quoted easier at 59s. i4d. one 
month sellers. The following are the market quotations 
for makers’ (No. 1) iron :—Clyde, 64s. ; Calder and Gart- 
sherrie, 64s. 6d.; Summerlee, 66s.; Langloan, 753.; and 
Coltness, 87s. (all shipped at Glasgow) ; Glengarnock (abt 

rdrossan), 66s. ; Shotts (at Leith), and Carron (at 
Grangemouth), 703. 


Sulphate of Ammonia. — The sulphate of ammonia 
market is quietly one. and the price quoted to-day is 
from 12/. to 12/, 2s. 6d. per ton for prompt business, 
Glasgow or Leith. The amount shipped from Leith 
Harbour last week was 901 tons. 


Scotch Stecl Trade.—A slight improvement has been 
noticeable in Scotch steel-trade circles lately, but any 
betterment that has taken place is not, as yet, of very 
great moment. 
both for ship and boiler-plates, while those who turn 
out structural material are fairly well employed. 


Although the demand in the latter department is good, | 


it does not anything like make up for the scarcity of speci- 
fications for heavier material. A partial resumption of 
work has taken place this week at Calderbank Steel 
Works, some fairly good orders for plates having 
been received. A partial start is also likely to be made 
within the next few days at the Glengarnock Iron and 
Steel Company’s Works. These two works closed down 
towards the end of December, and did not re-open after 
the holidays. No improvement can be reported in the 
prices being received for export orders, but a fair trade is 
passing. The last official list of prices is unaltered, but, 
with a better tone prevailing, quotations are firm. 


Malleable Iron Trade.—The malleable-iron trade in the 
West of Scotland has not yet exhibited any signs of a 
steady improvement. On the other hand, foreign makers 
are offering material for delivery in this district at prices 
a good deal under those that local makers care to face. 
As a result of these cheap quotations, it is stated that 
consumers are keeping back their orders, in the hope of 
getting reduced prices. 


Scotch Pig Iron.—Scotch pig iron has been the subject 
of a better inquiry within the t few days. It was 
reported this forenoon that the demand on local account 
was of a healthier description, and that many orders 
had been placed. These, it is stated, were mostly for 
small lots, but from that fact it might be taken that an 
all-round improvement in trade was likely. On theother 
hand, the prospect of increased prices, due to the higher 
level of the warrant market, might have caused those who 


were short of iron to buy insome more. A fair trade is | 


being done with English consumers, and also on export 
account. 


The Coal Trade.—A weaknes3 in the coal trade has 
been noticeable, and with a smaller demand prices show 
an easier tendency. .The quotations to-day may be taken 
at:—Splint, 12s. to 13s.; steam, 123. 3d. to 12s. 6d.; 


and ell, 11s, 6d. to 12s. per ton. 


Makers report an improved inquiry, | 


Shipbuilding.—Messrs. Hutson and Sons, Limited, 
Kelvinhaugh, have contracted to build a fast paddle 
ago oy steamer for English owners. This vessel wil! 

| be 200 t. in length and 24 ft. in breadth, and is to be 
ready for delivery in June.—The Scotch shipbuilding 
returns for the month of January make very poor reading. 
| The vessels launched number fourteen, with a total of 
2792 tons, while for the corresponding month of last year 
the figures were twenty-three vessels of 35,909 tons. The 
share of the Clyde yards in these figures is eight steamers, 
representing 1969 tons, against a total of 35,309 tons for 
January, 1907. The Clyde total is the lowest on record for 
the month of January, and clearly shows the a Fag rcity 
of new orders. The principal vessel launched last month 
was the triple-screw turbine-yacht Vanadis, 1229 tons, 
with Parsons turbines of 3000 indicated horse-power, by 
Messra. A. and J. Inglis, Limited, Pointhouse, for a 
New York gentleman. The other vessels in the above 
return included two of 200 tons and six of 100 tons. The 
whole total does not make up the tonnage of one decent- 
sized trading steamer, and it is to be hoped that a vast 
improvement will soon take place in shipbuilding work. 





SynpicaTtze or GermMaN Gas-Enoinge Makers.—A 
union of small gas-engine manufacturers has recently 
been formed in Germany, for the purpose of improving 
the conditions under which this industry is working. The 
term ‘‘small gas-engine ” comprises in this connection 
gas-engines and combinations of a normal capacity not 
ex: ing 200 horse- power. Locomobiles and auto- 
mobiles are excluded from the union, which is intended to 
work for the establishment of better conditions of sale, 
and, where expedient, to represent the manufacturers in 
negotiations with the authorities, &c. The majority of 
makers coming within the sphere of the new union have 
promptly joined it. 





Boarp or TRADE REPORT ON THE ACCIDENT AT BAMBER 
Bainer.—This accident, which occurred on November 30 
last, and was due to an express boat-train travelling from 
Fleetwood to 8 running into the rear of a special 
cattle-train from Liverpool to Accrington, has been re- 
— on by Lieut.-Colonel E. Druitt for the Board of 

rade. The accident was due to error on the part of the 
signalman. In this case the cattle-train was offered to 
and accepted by the signalman at Bamber Bridge Junc- 
tion. He lowered his outer and inner home signals for 
this train, and almost immediately received the signal. 
‘Train entering. section.” At the same moment he 
received a call from the other line for the boat-train. 
Wishing to give precedence to the boat-train, he put the 
signals against the cattle-train, which, however, had by 
then passed the home signal at the junction, and only drew 
up on finding the inner home signal at ‘‘ Danger.” In the 
meantime, the boat-train, with signals off for it through 
the junction, pr ed, and ran into the rear of the 
cattle-train, which was just starting ahead again, the 
driver being under the impression that the inner home 
signal had just been pulled off for him, when really it was 
intended by the signalman for the boat-train. The action 
of the signalman was in contravention of Rule 64 govern- 
ing the working of a junction when two trains are ap- 

roaching and signals have been given to one while prece- 
| arn should really have been given to the other. Under 
such circumstances no attempt should be made to alter 
the order of the trains by reversing the signals, but all 
} should be placed at ‘* Danger,” precedence being given 

to the proper train only after both have been brought to 
a stand, 








| 
| THe German Navy Bitt.—The German Navy Bill was 
by the Reichstag last week. Features of technical 
| interest as to the type of ships to be constructed, and the 
period during which they are to be completed, were not 
disclosed during the debates; the information ianparted 
on these matters to the committee, which presents the Bill 
to the Plenum, is confidential. The Secretary of the Navy 
stated, with the full‘approval of the House, that building 
operations were to be accelerated, although they had not 
so far been constructing at a slower rate than most nations. 
Thelife period of a battleship, formerly estimated at twenty- 
five years, was to be reduced to twenty y and a higher 
percentage of the value of the fleet was to be charged to 
the annual budget than had hitherto been done. As re- 
gards the fortifications of Heligoland, for which a costly 
torpedo harbour is planned, fears were again expressed 
that the island was crumbling away, and that fortifications 
would be useless. Admiral von Tirpitz replied that the 
island was safe for a long time to come. eismographic 
observations had been conducted, and it was found that 
| Storms and heavy waves made the rocks tremble, but the 
| discharge of guns did not shake the island. The ques- 
|tion of dry docks or floating docks, which was once 
|more raised, could not be settled in principle, but 
|the Admiralty, on the whole, preferred dry docks. 
|The chief interest of the discussion centred about social 
features. The eng tee eye by the —_ 
| stag assented, a large majority, that contracts in 
cienestion with ‘wal ‘Saupostion should only be en- 
trusted to firms which strictly observed the rules as to 
theconditions of labour. In districts where the terms of 
labour were settled by agreement, contracting firms should 
not be allowed to undercut these terms, and in all further 
settlements of such terms, representatives of the men 
should be consulted. Such terms are the custom 10 
Southern Germany, and the Government was urged to 
make them the law. The Government was in sympathy 
| With the suggestions, but declined to legislate. he pro- 
posal of the Social Democrats that the labour organisa- 
' tions should be consulted as well as the committees of the 





~ | men was not accepted. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Huge Tramway Lay-Out.—An interested party of tram- 
way engineers, managers, and others from various parts 
of the country paid a visit to the works of Messrs. Edgar 
Allen and Con on Wednesday, in last week, to inspect 
an immense lay-out which the firm are about to deliver 
to the Newcastle-on-Tyne Corporation, and which, it is 
interesting to note, is in part to supplant material from 
America which has been found to be unsatisfactory. The 
total weight of the castings was 50 tons, the length over 
all of the lay-out being 148 ft. by 143 ft. The lay-out 
had two curved tracks on three sides, thus forming what 
was known as ‘2.3 Y curves,” hence compound castings 
upon the curves instead of in the centre. The average 
weight of the points was 15} cwt. The rails num- 
bered 63, all made of Allen’s imperial manganese steel. 
The chief aim of the city engineer of Newcastle was to 


avoid joints, and this kad been done to an unusual extent, | bee 


The firm are now prepa to reduce still further the 
number of joints on a future occasion. 


New Capital for Messrs. Jessop.—At an extraordinary 
general meeting of shareholders of William Jessop and 
Sons, Limited, in the Cutlers’ Hall, on Wednesday in last 
week, the directors were empowered to raise an amount 
of 200,0007. in 54 per cent. preference shares. Mr. A. J. 
Hobson, President of the Sheffield Chamber of Com- 
merce, and the recently-elected chairman of the company, 
presided, who ae pen the resolution, said it was found 
necessary in face of extensive developments already made 
and contemplated, and also in keeping with the largely 
increased business of the com , to issue further 
capital. -Since its formation the business of the company 
had increased five times in volume, and the capital had 
only been increased 76,870/., half of which had been given 
to the shareholders out of the reserve fund in the way of 
bonus. Colonel Hughes, seconding, referred to the 
American crisis, which, he said, had never at any time 
caused the firm uneasiness, as their business connections 
with the States were such that their customers had re- 
sumed their remittances equally as well since as before 


the crisis. ~ While it was found necessary to close down | g7 


the works at Washington, Pennsylvania, for a short 
period, they had now resumed wah, and the prospects 
were very encouraging. 

Iron and Stcel.—A general quietness pervades the 
heavy industries of the city, and manufacturers are of 
opinion that until there is a revision of prices business 
will be more restricted. There are, however, some busy 
departments. The demand for special high-speed steel 
for engineering purposes, and steel for the motor 
industry, is steady and continuous. At the present 
moment there is a steady Continental demand for high- 
speed steel, and Sheffield houses are well represented in 
the contracts that have been placed. The lower price of 
tungsten, too—an important ingredient in this class of 
steel—enables manufacturers to gain more encouraging 
profit out of the business. Makers of malleable iron for 
agricultural and other machinery have their order-books 
well filled, and there are indications that scythe and 
garden-tool makers will have a prosperous season, A 
few new railway rolling-stock contracts have been placed 
during the week, among the most important of which has 
been an order for manganese cast-stzel crossings for the 
North-Eastern Railway, which has been given to one of 
the large Kast End firms. Another important contract 
for the Hudson Tunnel Company, for railway crossings, 
is nearing completion. In the iron market the chief 
incident during the week has been the fall of Derbyshire 
pig brands, No. 3 foundry being — at from 52s. to 
52s. 6d., and forge 50s. to 52s. delivered in Sheffield. 
Lincolnshire remain unchanged. 


South Yorkshire Coal.—The demand for house coal 
continues very brisk. Best samples of Barnsley softs 
realise up to 13s. per ton, whilst seconds are selling freely 
at 12s. per ton at the pits. Manufacturing fuel is in keen 
demand, sales being effected on the basis of 12s. per ton 
contract price stipulated by owners. The coke trade is 
steady, and ordinary South Yorkshire material is now 
priced at 123. 6d. per ton. The difficulty experienced by 
merchants recently in procuring sufficient trucks from the 
companies has been less pronounced during the week, 
and owners themselves have been enabled to lessen their 
stocks which they were compelled to rear at the pits 
whilst the shortage of wagons existéd. 








LanbyRINTH Packines: Erratum.—A correspondent has 
drawn our attention toa misprint in the article on ‘‘ Laby- 
rinth Packings,” published in our issue of January 10, 
pean se. The area through a ring 17} ft. in circumference 

y 25 mils interspace is 0.03591 square foot, and not 0.07446 
square foot, as given by an error in transcription. The 
value giyen for w is, however, correct ; the correct figure 
having been used in making the actual calculation. 


Tue Lave Mr. W. S. Worssau.—We regret to have 
to record the death of Mr. William Samuel Woresam, 
who was for long connected with the development of 
wood-working machinery in this country. Mr. Worssam, 
who died on the 18th ult., was the son of Mr. Samuel 

orssam, who, with Mr. Allen Ransome, carried on 
works at Chelsea under the name of Samuel Worssam 
and Co. Forsome time Mr. W. S. Worssam was manager 
of these works. He subsequently commenced business at 
the Oakley Works, pag | joined in this under- 
taking, later, by his father. On the death of the father, 
Mr. W. §. Worssam took his brothers, Charles and 
Frederick Worssam, into partnership (the latter now of 
98, Grove Green-road, Le tonstone). Mr. W. S. Worssam 
was the’ inventor of Worssam’s patent joiner. 
He was the author of books on saws and kindred subjects. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. ; 
MIDDLESBROUGH, Wednesday. | 

_ The Cleveland Iron Trade.—Sellers of Cleveland pig 
iron have stood very firm recently, realising that in sever: 
cases consumers were running short of supplies and would 
be compelled to purchase to meet current needs. Such 
has proved to be the case, and consumers needing iron 
have had to come to sellers’ terms. Statistically, some 
improvement is to be noted. Supplies of Cleveland pig 
being once more inadequate, the warrant stores are again 
being drawn upon to meet requirements, the withdrawals 
so far this month averaging nearly 600 tons per working- 
day, and the stock in the public stores is once more 
returned at well under 100,000 tons. Thus, the situa- 
tion, on the whole, favours sellers more than it has 
done for some little time past. No. 3 g.m.b. Cleve- 
land pig is steady at 48s. 6d. f.o.b. A little more has 
een paid, but that is now the general market quota- 
tion, No, 1 is 51s.; No. 4 foundry, 48s.; and No. 4 fo: 
47s. 6d. Very unsatisfactory accounts are given of the 


East Coast hematite Lo Saag branch, which is more 
affected by the shipbuilding trouble than is other pig 
iron, Buyers are now very backward, and quotations 
are declining. Both makers and merchants offer rather 
freely to sell Nos. 1, 2, and 3 at 57s.; but such a figure 
fails to tempt purchasing to any extent. The opinion 
has been exp that mixed numbers of hematite should 
not be more than 7s. 6d. above the price of No. 3 Cleve- 
land pig. On the other hand, producers declare that the 
present market quotation is unremunerative. Spanish 
ore maintains its value, and is, in fact, if anything, a 
shade firmer. Rubio, of 50 per cent. quality, is still 
quoted 15s, ex-ship Tees. 


Manufactured Iron and Steel. —Rail-producers are 
understood to be receiving fair inquiries, and their mills 
present a busy Ss Ey so that this branch of industry 
may be said to in a satisfactory condition. Many 
other departments, however, are characterised by slack- 
ness, and orders are difficult to secure. Common iron 
bars are 7/. 10s.; best bars, 7/. 17s. 6d.; best best bars, 
. 5s.; iron ship - plates, 6/. 103. ; iron ship-angles, 
71, 103.; iron ship-rivets, 8/.; packing-iron, 5/. 15s. ; steel 
bars, 7/.; steel ship-plates, 6/7. 103.; steel ship-angles, 
61. 2s. 6d. ; steel -_, 6l. 153.; steel hoops, 7/.; and steel 
joists, 5/. 12s. 6d.—all less the customary 24 per cent. dis- 
count, Oast-iron chairs are 3/. 123. 6d.; steel railway 
sleepers, 6/. 12s. 6d.; and heavy sections of steel rails, 
6/. 23. 6d.—all net cash at works. Iron or steel gal- 
vanised corrugated sheets, 24-gauge, in bundles, stand 
at 12/. 103.—less the usual 4 per cent. discount. 


Shipments of Iron and Steel.—Shipments of pig iron for 
the first month of the year were considerably better than 
was at one time anticipated, the total amounting to 
101,286 tons, of which 89, 106 tons were cleared at Middles- 
brough, and 12,180 tons wereshipped at the neighbouring 
little port of Skinningrove. This is only the second time 
that a total shipment of 100,000 tons has been reached in 
the month of January. Of the pig iron sent from 
Middlesbrough, 53,832 tons went abroad, and 35,274 tons 
coastwise ; and of the pig cleared at Skinningrove, 10,570 
tons went to Scotland, and 1610 tons to Holland, Scot- 
land was also Middlesbrough’s largest customer, receiving 
from that port 23,995 tons ; Italy was second, with 13,389 
tons ; whilst Germany was only third, with 9985 tons ; 
and France fourth, with 7816 tons. Japan, Holland, and 
Sweden were each customers to the extent of over 4000 
tons. The manufactured iron despatched from Middles- 
brough last month amounted to 12,236 tons, and the steel 
cleared reached 34,109 tons. Of the manufactured iron 
shipped, 7478 tons went foreign, and 4758 tons coastwise ; 
and of the steel despatched, 28,986 tons went abroad, and 
5123 tons coustwise. Brazil was the largest buyer of 
manufactured iron, receiving 3574 tons, and India was 
the best customer for steel, taking 10,311 tons. India 
also imported 2537 tons of manufactured iron. The 
Argentine received 6042 tons of steel ; the Straits Settle- 
ments, 4389 tons ; and Japan, 3481 tons, the last-named 
country also importing 1000 tons of manufactured iron. 


Cargo Fleet Iron Works.—Some 250 men at the Cargo 
Fleet Iron Works have ceased work, notices to terminate 
their engagements, given by the firm a fortnight ago, 
having expired. Other workmen are now employed only 
from day to day, and are liable to dismissal without 
further notice. The reasons for the dismissals are that 
the work of reconstruction at Fleet is approaching 
completion, and that the firm is blowing out one of their 
blast-furnaces for repairs. For the present the whole of 
the men engaged at the Liverton ironstone mines owned 
by the company are kept at work, a temporary market 
having been found for their surplus output by reason of 
the stop’ at Cargo Fleet. At the same works a labour 
trouble has occurred, ae eae threatens to add 
over 400 more men to the y very large unemployed 
list. As a protest against the firm’s method of tion 
in reducing the staff employed at the coke-ovens the 
whole of the members of the Blast-Furnacemen’s Associa- 
tion employed at the Cargo Fleet Works, numbering 400 
odd, have decided to hand in notices to terminate their 

ents. The men he of disc! i 
a certain number, to have the work divided amongst 
them, and this the firm refused to agree to. 





ArrsHIPs.—How seriously the German Government 
takes the question of airships is shown by the fact that 
the Reichstag, after granting the sum of 25,0002. for the 
erection of a balloon-shed and for other expenses, last 
week passed another sup; ape eg allowance of 20,0000. 
for building a second airship and for experiments. The 
grant was warmly recommended by several members, and 
not opposed. 








NOTES, FROM THE SOUTH-WEST. 


Cardif.—There has been rather a better inquiry for 
steam coal, and sellers have shown no disposition to m 
further concessions. The best large stearn coal has made 
17s. 3d. to 17s. 6d. per ton, while secondary qualities have 
ranged from 16s to 17s. per ton. Late rates have been 
maintained in the house-coal trade; the best ordmary 
qualities have made 17s. to 188, per ton; No. 3 Rhondda 
large has been quoted at 19s. 6d. to 20s. 6d. per ton. 
Foundry coke has brought 183, to 22s. per ton, and fur- 
nace ditto 15s. 9d. to 183. 3d. perton. As s iron 
ore, Rubio has been quoted at 14s. 3d. to 14s, 9d. per 
fon, sgen o Satis of OF per out, of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 

Rhymney Iron Company, Limited.—The directors of 
this company, in their report for the half-year ending 
September 28, state that.the output of coal from the 
company’s pits was 421,312 tons, as compared with 
388,202 tons for the half-year ending September 29, 1906. 
The make of coke for the past half year was 24,834 tons, 
as against 23,204 tons for the half-year ending Septem- 
ber, 1906—an increase of 1530 tons. Wages are now 
60 per cent. above the standard of 1879, being the maxi- 
mum under an agreement dated Decem 11, 1905, 
which will continue in force until the end of 1909. The 
output from the company’s new Pengam pits to the 
Brithdir seam is gradually increasing as the underground 
workings are opened out. The work of fitting up the 
new pits to the steam-coal measures at Groesfaen and 
ay gre | has been continued, but delay has occurred 
in the delivery of the necessary machinery. However, 
the equipment is approaching completion. 


Port Talbot Railway.—An agreement between the Port 
Talbot Railway and Docks Company and the Great 
Western Railway Company, by which the latter acquires 
the Port Talbot system, has signed by representa- 
tives of both companies. The Port Talbot Ruilway 
undertaking .will accordingly become merged in the 
Great Western system. 


The Bute Docks.—The imports at the Bute Docks last 
year amounted to 2,161,818 tons, as compared with 
2,108,133 tons in 1906. In these totals iron ore figu 
for 909,580 tons and 895,610 tons respectively ; pit wood, 
for 348,498 tons and 303,407 tons respectively ; grain and 
flour, for 322,997 tons and 298.197 tons respectively ; and 
general merchandise, for 242,127 tons and 225,125 tons 
respectively.- The exports from the Bute Docks last 
year were 9,782 760 tons, as compared with 8,767,502 
tons in 1906. In these totals, coal (including bunker 
—— figured for 8,886,454 tons and 7,935,490 tons respec- 
tively ; patent fuel, for 524.096 tons and 498,139 tona re- 
spectively ; iron and steel rails, for 84,715 tons and 67,737 
tons respectively ; sundry iron and ironwork, for 88,235 
tons and 82,168 tons res ively ; and general merchan- 
dise, for 172,979 tons and 181,076 tons respectively. 


Great Western Railway.—During the last four years 
1574 miles of new line have been constructed, with a view 
to shortening the distance, and consequently the time 
occupied in transit, between various central points served 
by the Great Western system. These lines, with the 
exception of a stretch between Ashendon and Aynho, on 
the new direct route between London and Birmingh 
which is still under construction, but which will be open 
this year, are practically complete, and their effect is 
to give the Great Western Railway the shortest route 
between London and the West, the shortest route from 
London to Birmingham, and the most expeditious routes 
from the West to Birmingham vid Bristol, and from 
London and the West to the south of Wales and Ireland. 





Drarms.—A small vest-pocket-book is to hand from 
the Clay Cross'Company, near Chesterfield. This little 
book gives a week on a page, every facing page being 
devoted to the illustration of pipes, fittings, &c., and also 
to useful tables, notes on the size of economisers, &c. 





Tron ,AND .Steet InstrtuTe.—The annual re 
meeting of the Iron and Steel Institute will be held at 
the Institution.of Civil Engineers, Great George-stree' 
Westminster, S.W., on’ May 14 and 15. The annu 
dinner will be <held at the Hotel Cecil on May 14, Sir 
Hugh Bell, Bart., President, in the chair. The autumn 
meeting will be held ‘in’, Middlesbrough on September 29 
and following days. Candidates for C ie Research 
Scholarships must send in their names to the Secretary, 
28, Victoria-street, S.W., before February 29. 


Wiittno’s Press Guipx, 1908.—We have received 
from Mesars. James Willing, Jun., Limited, 125, Strand, 





‘W.C., a copy of their well-known Press Guide for 1908, 


That this k now makes its appearance for the 
thirty-fifth time is sufficient proof of its having filled 
a useful field. In form it has not changed in its new 
edition, but the book has been revised and corrected 
to the beginning of the year. It contains several sections, 
of. which the first is an alphabetical list of news- 
papers and periodicals issued in the United Kingdom, 
giving name of Peper, Price, when published, and name 
and address of publisher. There is also a classified list, 
after which come lists of metropolitan newspapers, &c., 
Spon Sousa of tee pial Pemmatengitnoned- 

irectory of the provin - 
ing to counties and also according to towns. The chief 
colonial and foreign papers are also suitably arranged in 
lists, and much other information is given in the book, such 
as particulars of amalgamations, &c. The price of the 
book is 1s. We should not omit to state that within the 
field _of this volume come such publications as the 


journals, proceedings, and t ctions of learned and 
scientific societies, which are duly listed. 
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NOTICES OF MEETINGS. 


Tue Nort or ENGLAND InstITUTE OF MINING AND MECHANICAL 
ENGINEERS. day, February 8, at 2 p.m., in the Wood 
Memorial Hall, Newcastle-upon-Tyne. The following papers will 
be for discussion :—‘‘ Experiments Illustrative ‘ot the Inflam- 
mability of Mixtures of Coal-Dust and Air,” by Dr. P. Philli 
Bedson and Mr. Henry Widdas lost. M. E , vol. how 

529, and vol. xxxiv., page 91). ‘‘ Cast-Iron Tubbing: What 
is ite Rational Formula?” by Mr. H. W. -G. Halbaum (Trans. 
Inst. M. E., vol. xxxiii., page 567). ‘“ The Strength of Cast-Iron 
Tubbing for Deep Shafts,” by Dr. John Morrow (Trans. Inst. - 
vol. xxxiv., page 100). ‘‘A Locking Hook for Sinking Purposes.” 
by Professor Henry Louis(Trans. Inst. M.E., vol. xxxiv., page 56). 
**On a Deficiency in the Nomenclature of Mineral Deposits,” by 
Professor Henry Louis (Trans. Inst. M.E., vol. xxxiv., page 236). 
“ Notes on Mining and Engineering in America and Canada,” by 
Mr. Walter Rowley (Trans. Inst. M.E., vol. xxxiv., 239). 
The following papers will be read or taken as read :—*‘ A Simple 
Process for Water-Stowage Employed at No. 5 Pit of the Escar- 

lie Mines,” by Mr. Sainte-Claire-Deville. ‘‘ Mine Ventilation : 

Symmetric Relationship of Pressure, Velocity, and Conduc- 
tive Area,” by Mr. H. W. G. Halbaum. 

Tus INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ LECTURE. 
—Monday, February 10, at 8 p.m. Lecture on “The Balancing of 
Reciprocating Engines,” by Professor W. E. Dalby. All classes of 
members are invited to attend. 

Tur Surveyors’ InsTITUTION.—Monday, February 10, at 8 p.m. 
A paper will be read on “‘ The Railway Fires Act, 1905,” by Mr. 
H. Colley Brierley and Mr. W. H. Christy Clay (Professional 
Associates). 

Tae Royat Society oF Arts.—Monday, February 10, at 8 p.m. 
Cantor Lecture.—‘‘ The Theory and Practiceof Clock-Making,” by 
Mr. Henry Hardinge —e. -y O.B. (Lecture IV.). Wednesday, 
February 12,at8p.m. ‘*The Application of Science to Foundry 
Work,” by Mr. Robert Buchanan, President, Staffordshire Iron 
and Steel Institute. Mr. H. Gr Harris, M. Inst. C.E., 
Member of Council, will preside. Thursday, February 13, at 
4.30 p.m. Indian Section.—‘‘ The New ‘Imperial Gazetteer of 
India,’” by Mr. Richard Burh, I.0.S. (to be read by Mr. 
William Foster). The Right Hon. Sir Alfred C. Lyall, G.O.LE., 
K.C.B., D.C.L., LL.D., will preside. 

Tue InstITUTION oF Civit ENGINBERS.—Tuesday, February 11, at 
8 p.m. Papers to be read and :—‘* The Erection of the 
Pwil-y-Pant Viaduct on the Brecon and Merthyr Extension of the 
Barry Railway,” by Mr. Alexander Low Dickie, M. Inst. O.E. 
“* Notes on the Erection of Cantilever Bridges,” by Professor T 
Claxton Fidler, M. Inst. C.E. Students’ visit, Wednesday, Feb- 
ruary 12, to the Testing Works of Messrs. D. Kirkaldy and Son, 
99, Southwark-street, S.E. 

Tue JUNIOR INSTITUTION OF ENGINEERS. — Wednesday, February 12, 
at 8 p.m., at the Architectural Association, 12, Tufton-street, 
Westminster. A joint meeting with the Discussion Section of the 
Architectural Association. Paper on ‘‘ Suggestions as to how the 
Architect and Engineer may Combine,” by Mr. Percy J. Waldram 
F.S.L. (Past-Chairman). 

Tue Royat Sanitary Instrrvte.—London, Ag ee B 12, at 
8 p.m. A discussion on “‘ Rivers Pollution, with Special Refer- 
ence to the Board age by the Royal Commission,” by Sir 
William Ramsay, K.OC.B., LL.D., F.R.S. The chair will be taken 
by Sir Alexander R. Binnie, M. Inst. C.E., Vice-President. Notting- 
ham, February 15, at lla.m. Discussion on ‘“‘ gy 4 Road 
Requirements in Town and Country,” opened by Mr. E. Purnell 
Hooley, M. Inst. C.E., County Surveyor, Sa. Visits 
will be made to the Corporation Works and Ways Depdt, 

i tions of various t of road-paving in and about the city. 
'HE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
Wednesday, February 12, at 8 p.m., at the Institution of Mecha- 


nical Engineers, Storey’s Gate, St. James’s Park, 8.W. The 
adjourned discussion on the papers on “* Front Driving,” by Dr. H. 
8S. Hele-Shaw, Mr. R. W. Harvey Bailey, and Mr. J. 8. Oritchley, 


read at the last meeting, will be resumed. The chair will betaken 
by Colonel R. E. Crompton, C.B. Mr. F. W. Lanchester’s paper on 
‘*Some Problems Peculiar to the Design of the Automobile,” which 
was originally announced to be read on Wednesday, February 12, 
has been postponed until March 11. 

Tue LiverPoo, ENGINEERING SocreTy.—Wednesday, February 12, 
at 8 p.m., at the Royal Institution, Colquitt-street. +. to be 
read : — ‘*Notes on Engineering Experience,” by Mr. A. F. 
Fowler, M. Inst. C.E., M.I. Mech. E. 

Tue Roya. InstiTuTion OF Great Britain.—Friday, February 14, 
at 9 p.m., at Albemarle-street, Piccadilly, W.  ‘‘ Biology and 
History,” by Mr. Caleb Williams Saleeby, M.D., F.R.S.E. After- 
noon lectures next week at 3 p.m.:—Tuesday, February 11, on 
“ Membranes : Their Structure, Uses, and Prod »” by Prof 
William Stirling, M.A., LL.D., D.Sc., Fullerian Professor of 
Physiology, R.I. (Lecture I.). On Th , February 13, on 
“The 8 of the Spanish Armada,” by Major Martin Hume 
(Lecture III.). On urday, February 15, on “The Art of 
Florence,” by Mr. Selwin Brinton, M.A. (Lecture I.). 

Tue PuysicaL Society or Lonpon.—Friday, February 14, at 
8 p.m., in the Physics Laboratory of the Royal College of Science, 
Imperial Institute-road, South Kensington. Annual general 
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ReEapina-Cases. — Reading-cases which will hold twenty-six 
numbers of ‘‘ ENGINEERING” may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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LABOUR TROUBLES ON THE NORTH- 
EAST COAST. 


Tue industrial crisis on the North-East Coast, 
already sufficiently serious, owing to a strike of 
wood-workers and a threatened lock-out of the 
shipbuilding employés, threatens to be gravely 
intensified as a co uence of the abortive 
conference at the Hotel Metropole last Friday 
between the Engineering Employers’ Association 





93|and the representatives of the three trade unions 


concerned—viz., the Amalgamated Society of En- 
gineers, the United Machine - Workers’ Associa- 
tion, and the Steam-Engine Makers’ Society. 
The conference was arranged in accordance with 
the terms of the national agreement made be- 
tween the parties concerned in 1898, at the con- 





clusion of the great lock-out, which was slightl 
modified last year. The reduction of wages pro 

by the employers was, in the first instance, 5 per cent. 
off piece-rates and 2s. per week off time wages, but, 
after a prolonged negotiation between the two 
parties, the proposed reduction was exactly halved, 
and the further concession made that it should not 
come into force till the third week of the present 
month. Even with these concessions, however, the 
pro reduction has failed to obtain the acqui- 
escence of the representatives of the men ; but the 
amended terms are to be submitted to .the direct 
vote of the workmen concerned, and a three-fourths 
majority is necessary for the declaration of a strike. 
There the matter stands for the present, as some 
time must elapse before the voting can be com- 
pleted ; but unless the men take a much less san- 
guine view of trade prospects in the immediate 
future than do their offic representatives, a dis- 
astrous strike, in which it is understood 45,000 
men will be directly involved, ap certain. 

The difficulty with the wood-workers continues 
serious, and unless the dispute can be adjusted 
in the meantime, the lock-out will take place to- 
morrow week, February 15. The most unfortunate 
part of the matter is that the majority of the men 
to be locked out are the very ones who have accepted 
reductions of wages in the hope of hastening a re- 
vival in the shipbuilding industry, the real dispute 
being with the joiners and shipwrights, who form 
not more than some 20 per cent. of the skilled 
labour employed in the shipyards. 

Owing to different causes, amongst which must 
probably be reckoned the financial crisis in 
America, there has been an extraordinary falling 
off in the orders for new ships, a condition of 
affairs which is not confined to the East Coast 
only, but extends also to the Clyde. -No less 
than 52 per cent. of the shipbuilding berths 
are now vacant in the North-East district. On 
the Wear, indeed, for special reasons, into which 
we shall enter later, but one-third of the avail- 
able berths are occupied. On the Tyne the 
launches during the past month have been four 
vessels only, as against nine in the corresponding 
period of 1907, seven in 1996, and ten in 1905. This 
depletion of work on hand, and the fact that little 
new work is forthcoming, has necessitated greater 
effort on the part of the employers to secure orders. 
To this end costs had to be reduced, and thus the 
employers had no alternative but to reduce wages. 
Workmen of several classes have accepted the con- 
ditions, and the resistance of others in the present 
state of the trade is indefensible. 

On December 2 last the Employers’ Federation 
asked for a reduction of 5 per cent. in the piece 
rates and 1s. 6d. in the time wages paid to members 
of the Boiler-Maker’s Society, and after some nego- 
tiation this proposal was accepted. Three weeks 
later a corresponding demand was made on the 
blacksmiths, shipwrights, joiners, cabinet-makers, 
machinists, drillers, and some others, the pro 
being that the advance granted in 1906 should be 
rescinded. This, in the case of the shipwrights 
and joiners, amounted to Is. 6d. om week, and it 
was proposed that the reduction should take effect 
on January 7 last, a date which, at the request of 
the men’s representatives, was subsequently ex- 
tended to January 14. On that date a conference 
between the two parties proved abortive, but 
on the following day the men’s representatives 

to recommend their members to accept the 
following terms—viz., 5 per cent. off piece rates, 
and a time reduction in the case where 1s. 6d. was 
demanded, of 1s. per week, to date from January 22, 
with a further reduction of 6d. per week at the 
first full pay in March next. In the trades in 
which a smaller reduction was claimed, the em- 
ployers’ original terms were accepted, with the 
proviso that there should be no reduction in wages 
of 24s. per week and under. The advice of their 
official representatives was accepted by the black- 
smiths, drillers, enginemen and cranemen, labourers, 
ngage plumbers, and strikers, but was rejected 
y an overwhelming vote of the joiners, mill- 
sawyers, and shipwrights. 

e reason for this break-away seems to have 
been ——, due to the fact that on the Wear 
the shipwrights and joiners were, under the terms 

by a strictly local conciliation board, 
working under substantially better conditions than 
on the other rivers. In December, 1906, they had 
been conceded an advance of 1s. per week, and when 
the Wear employers, some weeks ago, demanded a 
reduction of 2s. per week, the matier was com- 
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promised by the men accepting one half of the 
amount originally claimed. The shipwrights and 
joiners now demand that on the other rivers no 
greater reduction shall be made than on the Wear, 
where, as already stated, the men have for a con- 
siderable period enjoyed substantially better condi- 
tions than on the Tyne and Tees. The claim, in 
short, is that if 1s. a week reduction is enough on 
the Wear, no greater reduction should be made on 
the Tyne and Tees. To grant this, however, would 
be to treat the wood-workers more liberally than the 
boiler-makers. Another weak point of the argument 
is that experience seems to have shown that the re- 
duction on the Wear was not sufficient, since the 
number of men outof employment is proportionately 
very much greater than on the Tyne or Tees. The 
Board of Trade Gazette gives the unemployed in the 
shipbuilding industry during December last as 13.1 
hd cent. for the Tyne and Blyth district, 39 per cent. 
‘or the Wear, and 19.7 per cent. for the Tees and 
Hartlepools. In view of these facts, it is not sur- 
prising to note that the Wear shipbuilders have 
given notice of their intention to retire from the 
Conciliation Board, and to adopt the same rates of 
pay and conditions of work which obtain on the 
neighbouring rivers. 

It is important to note that even after the reduc- 
tion in wages claimed by the employers, the ship- 
wrights and joiners in the North-East district 
would be substantially better off than their compe- 
titors on the Clyde. The rate now being paid to 
both trades there is, we understand, 36s. per week, 
whereas on the Tyne and Tees the same class of 
men have been receiving 38s. 6d. per week, and 
after the proposed reduction they would still have 
an advantage of 1s. The rate stated is a nominal 
one, as the shipwrights in particular are liable 
to suffer from interruptions due to the weather, 
hence the actual average rate comes out at nearer 
34s. per week than 38s. As against this, however, 
they work short hours for full pay during fifteen 
weeks of the winter season, a privilege not enjoyed 
on the Clyde. 

Consequent on the refusal of the men to accept 
the terms recommended to them by their own 
leaders, the shipwrights, joiners, and mill sawyers 
struck work on January 21 last, and following this 
action the Federated Employers have taken the 
decision to close the yards completely on the 15th 
inst. It is earnestly to be hoped that this step, 
involving the turning out of over 30,000 men, will 
not in the end be consummated. The general 
lock-out is a powerful weapon, and finds its excuse 
in the practice of trade unions, having themselves 
no part in a quarrel, giving indiscriminate aid to 
those engaged in an industrial struggle, without 
reference to the reasonableness or otherwise of the 
men’s side of a dispute. In fact, it was tactics of 
this order which proved the most forcible incentive 
to the formation of the powerful national associa- 
tions of employers, which have been organised 
during the last few years. 





THE RAILWAYS OF SOUTH 
AUSTRALIA. 

We were able last year to record, for the Govern- 
ment railways of South Australia, the result of a 
very satisfactory year’s working. Although the 
surplus then was not phenomenally large, it had 
risen to a level never touched before, and the con- 
tinued—in fact increasing-—prosperity of the system 
must be a source of considerable satisfaction to the 
State authorities. The last report issued by the 
Railway Commissioner of South Australia records 
an increase in surplus, after payment of interest, of 
more than 100 per cent. for the twelvemonth period, 
this surplus amounting to 227,6431. 

The earnings, which amounted to 1,575,368/. in 
the year 1906-7, were about 17 per cent. more than 
they were in 1905-6. This is accounted for partly 
by the succession of good seascns enjoyed recently 
in this country, while the high prices ruling for 
metals encouraged the shipment of larger quantities 
of minerals from the mines. Minerals are respon- 
sible for the largest contribution to the receipts—in 
fact, 31.4 per cent. of the increase—the shipments 
having increased in tonnage to 997,348 tons, or by 
23.5 per cent. in the year. 

The working expenditure has increased from 
764,3851. to 868,005/. This isan increase of about 
13.5 per cent., and as the revenue increased by 


' 17 per cent., and the train-mileage 10.5 per cent., 


the position is materially improved. As a matter 
of fact, the increase of expenditure would have 





been much below the sum above indicated had 
not sums amounting to 88,971/. been charged 
to the working expenditure of the locomotive and 
maintenance departments as recoups for con- 
demned stock and buildings. It will be seen that 
these heavy charges form nearly 86 per cent. of the 
totai increase of expenditure. Including these 
charges in working expenses, the percentage of 
expenses to revenue was 55.10 per cent., compared 
with 56.63 per cent. in the previous year. The 
net revenue was equal to 5.16 per cent. on the 
capital of 13,699,029/. of the open lines. This 
result is much higher than anything recorded 
within the last eleven years, the average for that 

riod having been only 3.79 per cent. The system 

as, in fact, for the last few years been rapidly 
making up leeway, and should favourable seasons 
continue, it will not be long before the excess of 
working expenditure over revenue since the com- 
mencement of the systems, now amounting to 
1,450,817/., will be evened up. 

The chief construction work carried out during 
the year was the completion of the line from Tailem 
Bend to Pinnaroo. This is a light broad-gauge 
line, which has cost 121,3041. for the 86} miles of 
its length. It is laid with 41-lb. rails taken out 
of service on the main lines, where heavier rails are 
being laid. This line taps an agricultural and pas- 
toral district which, it is thought, has a good future 
before it. The chief work now in hand consists of 
an isolated line running inland for 43 miles from 
Port Lincoln near the southern extremity of the 
Eyres Peninsula. Tenders were called for for the 
construction of this line, but the work was finally 
taken in hand by the engineer-in-chief, whose esti- 
mate was lower than those of outside firms. On this 
work, again, second-hand 41-lb. rails are being used, 
as on other parts of the system. This line will be of 
the 3-ft. 6-in. narrow gauge. This portion of the 
State, on the western side of the Spencer Gulf, is, 
as yet, only in the early stages of development, so 
that light railways of an inexpensive character will 
probably suffice for some yearstocome. The average 
cost of construction and equipment of the State 
lines has amounted to 74911. per mile, which is 
still lower than the average shown for all con- 
struction up to the end of the previous year. As, 
however, much of the system is on the 5-ft. 3-in. 
gauge, and the rest on the 3-ft. 6-in. gauge, an 
average of this kind is of little worth, and a 
fairer idea may be obtained by the consideration 
of the separate systems. In this manner itis found 
that the Midland system, extending from Adelaide 
northwards, and of a total length of 237 miles of 
5-ft. 3-in. gauge, has cost about 15,476/. per mile. 
The Southern system, which stretches from Ade- 
laide in a south-westerly direction, and connects 
up with the Victorian system, has a length of about 
352 miles of 5-ft. 3-in. gauge, and cost 79111. per 
mile. Over one thousand miles of 3-ft. 6-in. line 
in the Northern system have cost in construction 
and equipment 57871. per mile, while in the ex- 
treme south-western corner of the State some 224 
miles of 3-ft. 6-in. gauge system have cost up to 
date 4049/. per mile. The cost of repairs per mile 
has increased during the past year; but this, in 
the case of some sections of the system, is more 
apparent than real, owing to the large recoups that 
have been made to capital. 

With regard to the locomotive department, the 
expenses per train-mile show a substantial decrease ; 
the cost of working of this department per train- 
mile for the 5-ft. 3-in. gauge works out at 26.95d., 
a decrease of 0.66d., and for the 3-ft. 6-in. gauge 
at 18.44d., a decrease of 2.47d. on the figures for 
the previous year. The apparent average cost of 
22.41d. for both gauges is 2.34d. per mile in excess 
of the actual cost, on account of recoups to capital 
to the amount of 42,1921. being charged to the 
working expenses of this department. In this 
figure of 22.41d. running expenses are responsible 
for 11.39d., repairs and renewals of locomotive 
stock for 6.43d., repairs and renewals of carriage 


and wagon stock for 4.37d., and greasing and 
oiling for 0.22d. per train-mile. The — 
cost per mile for the 5-ft. 3-in. gauge lines work 


out at 12.69d., and for the 3-ft. 6-in. lines at 
10.26d., both figures being less than last year ; 
while locomotive repairs cost 7.97d. and 5.10d. 
respectively for the two gauges per train-mile, 
these also being reductions on the costs for the 
revious year. For some years the chief of the 
ocomotive department of these lines has raised in 
the reports the subject of equipping all the stock 
with an automatic brake of some form. The 





Westinghouse brake is suggested; and it is cer- 
tainly rather surprising that a start has not been 
made before this in completely equipping the pas- 
senger stock, that on the 3-ft. 6-in. gauge lines 
being apparently still wholly lacking in power 
braking. The demand is again made for funds for 
the equipment of the broad-gauge goods stock, and 
for the first instalment, at least, of the 3-ft. 6-in. 
locomotive and carriage stock with this brake. 

During the past few months the subject of the 
transfer to the Commonwealth Government, by 
the State of South Australia, of the Northern 
Territory has aroused fresh interest in this portion 
of the Australian Continent. The Northern Terri- 
tory possesses a railway system about 145 miles long, 
stretching from Palmerston, on the coast, to Pine 
Creek. This line has never been in a flourishing 
condition, although it has, since 1904, shown a 
balance each year on the right side so far as 
revenue and working expenses are concerned, with- 
out taking into account interest due. The total 
deficiency of excess of working expenditure, in- 
cluding interest, over revenue since the commence- 
ment of this line amounts to 939,7601., and as the 
net revenue in its best year has amounted to only 
37871., which has gradually shrunk to the insignifi- 
cant sum of 7381., last year (0.06 per cent. on capital 
cost), the prospects of the line are far fromrosy. A 
gap of about 1000 miles exists between the southern 
extremity of this line and the northern end of the 
South Australian system proper. If the transfer 
of the Northern Territory is ratified by both the 
Federal and State Parliaments, this trans-conti- 
nental line will be completed. Its construction was 
sanctioned in 1902, but the work has never been 
started, as the country to be traversed is not a very 
inviting one. The little northern system has thus 
been left to shift pretty much for itself while 
development has rapidly proceeded on the southern 
lines. Without the connection, it is certainly im- 
probable that the Northern Territory can ever be 
satisfactorily developed ; but the construction of 
the line will, it is expected, be costly, and its 
working expensive, on account of scarcity of fuel 
and water along the route. 








RECENT RESEARCHES IN RADIO- 
ACTIVITY. 

Tue Friday evening lecture at the Royal Insti- 
tution last week was delivered by Professor Ernest 
Rutherford, F.R.S., one of the very ablest and 
most original of the pioneer workers in this highly 
interesting branch of physics. 

In beginning his lecture, Professor Rutherford 
remarked that he had already, in 1904, lectured on 
the same subject in the same hall. Since that 
time, however, there had been a rapid and steady 
advance in our knowledge of the intimate nature 
of radioactivity, much having been effected in un- 
ravelling the tangled skein presented by the pheno- 
mena in question. The subject, as a whole, was 
far too extensive to be dealt with in a single lecture, 
and he would therefore confine himself to a discus- 
sion of some of the more salient facts; and he 
would, he hoped, be pardoned if he dealt mainly 
with investigations in which he himself had had a 
share. In the lecture already referred to he had, 
the speaker said, based the explanation of radio- 
activity on the disintegration theory of Rutherford 
and Soddy. This theory assumed that radioactive 
atoms were unstable systems, and that during 
every second a certain fraction, usually a small one, 
of the atoms, existing at any one time, exploded 
with great violence, expelling a portion of their mass 
at an extremely high speed. What was left of the 
original atom after this expulsion had quite dis- 
tinct properties from its parent. This new matter 
was again unstable, and the process of disintegra- 
tion, once started, continued through a number of 
very distinct stages. The new matter resulting 
from this atomic break-up was usually produced in 
extremely small quantities, in most cases so small 
as to be beyond the reach, not only of the ordinary 
chemical methods of analysis, but also that of the 
spectroscope. The radioactive properties of the 
atoms, however, gave us a method of investigating, 
both quantitatively and qualitatively, their more 
important physical and chemical properties, in spite 
of the very minute quantity of material available. 

The law, Professor Rutherford continued, which 
governed the break-up of the atoms was very 
simple, and was universal. In its simplest form 
it stated that the number of atoms which exploded 
in any second was proportional to the total number 
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of atoms present. Hence the original matter de- 
creased in geometric ratio of the time. The time 
required to reduce a given quantity of this radio- 
active matter to one-half was known as the period 
of the substance. This period had an enormous 
range of values. For uranium it was 5000 million 
years, whilst that of the actinium emanation was but 
afew seconds. The same law, however, held through- 
out. Professor Rutherford, however, remarked 
that this had not been definitely established in the 
case of uranium by actual observation, but was an 
assumption based on analogy with other radioactive 
materials. The period was a constant, unaltered, 
so far as could be discovered, by any agency at our 





command. It could, therefore, almost serve as a 
standard of time independent of all terrestrial in- | 
fluences. He believed that ultimately it could be | 


fixed, in the case of radium, with an error not | 
exceeding one part in a million. 
Since, Professor Rutherford went on, we were | 
dealing, in the phenomena of radioactivity, with the | 
disintegration of matter, this matter must be main- | 
tained by a supply from some other source. The | 
whole of the conditions governing the mutual rela- | 
tions of the disintegration products could be, he | 
said, simply illustrated by an hydraulic analogy. | 
Taking a cylinder filled with water, and then | 
allowed to discharge through a high resistance, the | 
rate of flow was directly proportional to the head. 
Hence, if the water-level were plotted against time | 
as abscissze, a curve would he obtained exactly 
corresponding to the curve of decay of a radio-| 
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active material. The period would, of course, 
depend on the resistance. By using two cylinders, 
one feeding the other, which, in turn, discharged 
through a high-resistance leak, the curve represent- 
ing the water-level in the second would correspond 
to the gradual growth and ultimate decay of an 
active material. This curve would have a maximum 
when the rate of supply was equal to the rate of 
leakage, and would finally finish as an ordinary 
curve of decay. 

From a careful analysis of the radioactive changes, 
charts showing the succession of disintegration 
products had been prepared. Those for uranium, 
radium, thorium, and actinium were represented in 
Figs. 1 to 4, annexed. 

Taking the case of radium, it would be seen that 
its period was 2000 years. Its products of dis- 
integration had been analysed into a number of 
very active bodies undergoing rapid changes. After 
these came radium D, which gave out no rays. This 
body was of unusual interest, having been originally 
obtained by Hofman from pitchblende. This trans- 
formed itself into radium E, thence into radium F, 
and finally into radium G, which was the polonium 
first discovered by Madame Curie in pitchblende. 
All the earlier of these bodies passed in succession 
into the later ones. In the first three changes of 
radium, a rays only were liberated, these particles 
being expelled at a speed of about 20,000 miles per 
second. In the fourth change 8 particles only were 
liberated, and then in radium C we got an explosion 
of extreme violence, all three varieties of ray being 
emitted. 

Thorium also exhibited a large number of succes- 
sive changes, as proved by Dr. Hahn, and represented 
in Fig. 4, above. Radio-thorium was an extremely 
active material, and could be obtained in the pure 
state. It had a period of 800 days. Recently it had 
been found, however, that another long-period pro- 
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The detection of these substances gave hope of the 
possibility of obtaining fair supplies of powerfully 
radioactive material at a reasonable price. Thoria 
was used in large quantities in the incandescent- 
mantle industry, and would not be injured for this 
purpose by a prior extraction of the meso- and radio- 
thorium. The matter was now being considered as 
a commercial proposition, and Pocleaner Ruther- 
ford trusted that the supply obtained would rival 
radium in activity and not in price. 

The problem as to whether the different radio- 
active ies were distinct substances, or whether 
there was a parental connection, as implied in the 
disintegration theory, between many of them, is of 
unusual interest. The theory that this relationship 
existed had, the lecturer observed, proved most 
useful, and without its guidance the definite conclu- 
sions already established could not have been so 
quickly arrived at. Radium differed inno way from 
other products, save that its period was longer, 
and it was therefore possible to collect it in reason- 
ably large, or rather, perhaps, reasonably small, 
quantities. It must be produced from something 
else, the most obviously probable progenitor being 
uranium. The final experiments of Soddy and 
Boltwood, however, showed no apparent con- 
nection between the two elements. Uranium, 
carefully freed from radium and stored, was 
examined later on, to find whether it ‘‘grew” 
radium, but nothing occurred in the course of two 
or three years. To those who had faith in the 





theory, however, a possible escape was open from 
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this negative conclusion. 
change directly into radium, but disintegrated first 
into some intermediate product, then the non- 
growth of radium would be intelligible if these 
intermediate substances were removed in purifying 
the uranium at the outset of the experiment. If 
this supposition were correct, the direct parent 


of radium should be found in pitchblende. From 
this material Boltwood had, in fact, separated with 
actinium a substance which grew radium very 
rapidly, and he thought at first that in actinium he 
had found the immediate progenitor of radium. 

Professor Rutherford went on to say that he 
had, however, been able to show that this growth 
of radium did not arise from the actinium, but 
from some other body. Since then Boltwood had 
found in pitchblende a substance, ionium, which 
was the true parent of radium, and grew it at the 
rate required by the theory. The length of life 
of ionium was not yet known, but was probably 
about 1000 years. It still remained to be shown 
that UrX produced ionium. 

There was, however, he remarked, another method 
by which the parental relation between uranium and 
radium might be established. If this held, then, 
wherever uranium minerals occurred in Nature, 
they should contain the same percentage of radium. 
That this actually was the case had been proved by 
Boltwood and Strutt. The proof that radium was 
the offspring of uranium made it ible to tack 
on to the uranium series of disintegration pro- 
ducts those arising from radium. It was for the 
present unnecessary to inquire into the ancestry of 
uranium, as its period was about 5000 million years. 
The connection between uranium and radium now 
established showed that the suggested possibility of 
finding nuggets of radium, just as nuggets of gold 
were discovered, was unfounded. The radium being 
continuous] 





duct intervened between thorium and radio-thorium. 





tinuously disintegrating, an extraordinary freak of 
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Nature would be necessary for the production of a 
nugget of it. It would have to be dissolved out 
from the uranium in the first place, and precipi- 
tated in mass elsewhere. No other way of obtain- 
ing it than the present one of separating it out 
from its parent by much trial and tribulation could 
therefore be anticipated. The latest determination 
by Madame Curie of the atomic weight of radium 
was 226.5. Not much had yet been accomplished 
in separating out sufficient of the other disintegra- 
tion products to allow of ordinary chemical deter- 
minations being made in them. It should, however, 
be possible to collect radium D, and perhaps polo- 
nium, whilst Ramsay had been able to separate out 
the emanation in sensible quantities. He had shown 
that this had remarkable chemical effects on different 
gases, and had obtained exceedingly striking results. 
A large amount of very delicate work still remained 
to be done, however, before we could be quite sure 
of its true behaviour. 

Concurrently with the above chemical work there 
had, Professor Rutherford stated, been further 


analysis of the nature of the radiations, both primary 


and secondary. 


We understood fully the nature of 
the aand 8 radiations, and had thought that we also 
understood the y rays, which were held to be pulses 
in the etherlike the X rays. Professor Bragg had, 
however, suggested that the y rays are really not 
waves, but actual particles expelled from the ex- 
ploding atom. Thea and 8 particles were charged, 


and, according to Bragg, the y particles were “neutral 
pairs.” This view would explain the majority of the 
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properties of these rays nearly as well as the theory 
that they were etheric pulses. Very complete in- 
vestigations would, however, be necessary before 
it would be permissible to conclude that the y radia- 
tion was really corpuscular. 

The a radiation, Professor Rutherford said, was 
by far the most important of the three types, 
being responsible for practically all the heating 
effect, and practically all the ionisation effects. 
As would be seen from the disintegration charts 
(Figs. 1 to 4), it played a much more prominent 
part than the other radiations in the Eto of 
a radioactive body, being produced in almost every 
successive step of the atomic break-up, whilst at 
only a few were 8 or y rays emitted. The a radia- 
tion was known to consist of particles of matter 
projected at a very high speed. This speed was, in 
fact, so great that the particles could actually pass 
through the molecules of other bodies. Bragg and 
Kleeman, of Adelaide, had discovered that in each 
case the particles had a definite range beyond 
which they could not produce ionisation. This 
experiment had been confirmed, and it was found 
that a rays emitted from any one body had all 
exactly the same speed. Those from radium, for 
example, after passing through 3.5 centimetres of 
ordinary air, could not produce ionisation, discharge 
an electroscope, or light up a phosphorescent screen. 
It was by taking advantage of this property that 
Bragg was able to show the existence of several 
distinct a-ray substances in the radium group. In 
the same way Dr, Hahn had shown that two sub- 
stances, which had not yet been chemically sepa- 
rated, existed between thorium and thorium X. The 
constancy of the u radiation from any particular 
substance had also been proved by ing the 
radiation through a magnetic field and measuring 
the deflection of the trajectory. Moreover, if the 
radiation was passed through a thin plate of alu- 
minium, it was found that the speed of each par- 
ticle was reduced to the same degree. By also 
passing the radiation through an electrostatic field 


it was possible to determine ° ; the ratio of the 
m 


charge of the particle to its mass. This turned out 
to be 5000, whilst for hydrogen — was 10,000. If 


the charges were equal, the mass of the a particle 


produced from uranium, and con- fo accordingly, equivalent to that of the hydrogen 


molecule. ofessor Rutherford went on to say, 
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however, that he himself was not certain that the a 
article did carry the same charge as the hydrogen 
ion. If the charge so carried were twice as great as 
in the case of hydrogen, the mass of the a particle 
would be equal to that of helium, and this he had 
long thought to be the case, and that helium was 
the a particle after it had lost its charge. Helium 
was always obtained from radium and actinium, and 
the a particles from all radioactive bodies were 
identically the same. The identity of the un- 
charged a particle with helium was, however, a 
very difficult thing to prove, and in this matter all 
experimenters seemed to have reached an impasse. 
It was necessary to determine what was the 
actual charge carried by the a particle, and to do 
this a new method of attack was requisite. Those 
who had seen the scintillations produced in the 
spinthariscope by the a particles of radium might 
suppose it possible to determine in this way, by 
actual count, the number of a particles emitted in 
a given time, and the total charge carried being 
determinable, this plan, if feasible, would solve the 
problem. It was, however, doubtful if more than 
a small proportion of the particles projected pro- 
duced scintillations in the spinthariscope, and it 
was, moreover, exceedingly difficult to count them. 
In conjunction with Dr. Geiger, he had, Pro- 
fessor Rutherford continued, endeavoured to settle 
the question by detecting the effect of a single a 
— The apparatus used was represented in 
ig. 5. It consisted of a brass tube about 60 
centimetres long by 1 in. in diameter, having 
insulated plugs at each end. A wire passing along 
the centre of the tube was connected to an elec- 
trometer. The tube itself was kept at a potential 
of about 1000 volts by connecting it to a battery, 
and the air-pressure inside was reduced, so that 
the air insulation between the wire and the tube 
was on the point of breaking down. Under such 
conditions Townsend had shown that if ions were 
roduced in the air by external means, the conduct- 
ing power of the air was immediately enormously 
augmented. In the present instance these ions 
were produced by an a particle shot into the tube 
through the fine tube shown through the right- 
hand plug. This was covered by a mica window, 
which was traversed by the particle in question. 
These particles were shot off in great numbers and 
in all directions from a radioactive body, placed as 
shown, and every now and then one would chance 
to hit the opening leading into the main tube. The 
ionisation effect, instantly produced in the air there, 
caused a breakdown of the resistance and a violent 
throw of the electrometer. Arrangements were 
made by which this was again discharged, ready to 
take another throw, so soon as a second a particle 
found its way into the tube. In this way the 
electrical effect of a single particle was magnified 
2000 to 5000 fold. 

It might, perhaps, be just possible, with an 
exceedingly delicate instrument, to determine the 
effect of a single a particle directly, but the observa. 
tion would be so difficult that no great certainty could 
be assured. The average time between the passage 
of a particles into the tube was 10 seconds, but as 
the emission was random this was not constant, but 
the period varied about this mean according to 
Maxwell’s law for the distribution of the velocities 
of the molecules of a gas about the mean velocity. 








AN AMERICAN VIEW OF MUNICIPAL 
TRADING.—No. IL. 

ALTHOUGH innumerable discussions have taken 
= in the Press in this country and the United 

tates regarding the desirability or otherwise of 
handing over the ownership and management of 
lighting, tramway, and other undertakings to 
municipal control, until recently no definite 
attempt had been made to determine impartially 
and scientifically the relative merits of these two 
systems of control. Not only wis there a diver- 
gence of opinion as to the success, or otherwise, of 
the undertakings already municipalised, and as to 
the wisdom of further extending them, but there 
was even wanting a common basis of comparison 
from which to draw conclusions. 

In September, 1905, it was announced by the 
National Civic Federation, a body of American 
citizens interested in public questions, that it 
would undertake an investigation of the question, 


both in the United States and Europe, and a Com- 
mission of 150 men holding different views upon 
the subject was appointed, called the Commission 


upon 


blic Ownership and Operation. A com- 





mittee of investigation was appointed; and, in 
order to ensure impartiality, it was formed, as far 
as possible, of persons in favour of, and opposed to, 
municipal trading in equal numbers. It was decided 
to confine the investigation to the United States 
and the United Kingdom, owing to the comparative 
similarity of conditions existing in these countries. 
The ‘‘public utilities,” as they are called in 
America, which it was decided to investigate were 
gas, electric lighting, tramways, and water under- 
takings. As there were no municipal tramways in 
the States, British tramways are only considered ; 
but, as regards water-works, those in America only 
were considered. 

The Undertakings Examined.—The undertakings 
examined in this country were the municipal gas 
undertakings in Glasgow, Manchester, Birmingham, 
and Leicester, and the company gas works of Shef- 
field, Newcastle, and the South Metropolitan Gas 
Company, London. For electric lighting, the (muni- 
cipal) plants of Glasgow, Manchester, St. Pancras, 
Liverpool, and the (company) plants of the New- 
castle-upon-Tyne Electric Supply Company, the 
Newcastle and District Electric Supply Company, 
the Westminster, St. James’s, Pall Mall, and the 
City of London Company. As regards tramways, 
Glasgow, Manchester, Liverpool, and the London 
County Council’s southern system were investigated 
as municipal undertakings, and Dublin, Newcastle, 
London United, and the Bristol companies’ systems. 
The committee printed forms of inquiry covering 
an enormous number of heads, which were sent 
out to the managers of these various undertakings 
with requests that they should be filled up. Visits 
were also paid to the undertakings by the com- 
mittee, accompanied by experts; and, finally, a 
two-days’ inquiry was held in London, when some 
of the principal supporters of private enterprise 
and municipal trading respectively gave evidence. 
The reports of the Commission have now been 
published, and contain matter of the greatest 
value, both to those who are interested in the 
economic questions involved in municipal trading, 
as well as in the engineering aspects of the under- 
takings themselves. 

As perhaps might be expected, no unanimous 
report could be issued on the whole question. The 
ardent municipalists and the equally ardent oppo- 
nents, on the Commission, although they signed the 
general report, clearly show in the individual re- 
ports, which are included in the volumes, that they 
deduce from the same set of facts and investiga- 
tions totally different results. Before dealing with 
the detailed reports, however, it may be of interest 
to indicate to what extent the members of the 
Commission were of one opinion. 

The report of the Commission begins by pointing 
out the importance of careful examination of facts 
obtained, realising that the different conditions ob- 
taining in different places must necessarily seriously 
affect the value of the deductions drawn when only 
a small number of undertakings are investigated. 
They point out, for instance, that in England con- 
sideration must be given to the fact that the munici- 
pal electric lighting and tramway undertakings have 
permanent rights, while the companies have only 
limited terms, and they are careful to insist that 
such success as has been obtained in municipal 
trading in England should not be regarded as neces- 
sarily indicating that the municipal management of 
the same ‘‘ utilities” in America would be equally 
successful. 

The Unanimous Report,—Ona the following points 
the committee was unatiimous :— 

Firstly, that the public ‘‘ utilities” studied, 
making use as they do of the streets, are such that 
it is impossible for them to be regulated by com- 
petition alone, and they must, therefore, be con- 
trolled by the State or municipal government, or 
must be operated by the community itself. The 
whole question to be decided lies between the rela- 
tive merits of municipal management, and muni- 
cipal regulation with private management—i.e., 
the question is one of control versus operation by 
the Government or municipality. They also say 
that there are no particular reasons why the finan- 
cial results from company or municipal working 
should seriously differ if the conditions are the 
same, it being in each case chiefly a question of 
the proper man being in charge. 

As regards utilities affecting the health of the 
citizens, these the committee thinks should not be 
left to individuals, and that undertakings in which 
the sanitary motive gee enters should be 
operated by the public. 





hey are unanimous that | tri 


municipal ownership should not be extended to 
revenue-producing industries not involving public 
health or public safety, transportation, or the occu- 
pation of streets, and that municipal operation 
should not be undertaken solely for profit ; but, of 
course, this does not imply that the committee 
were unanimously in favour of municipalities 
operating all these latter undertakings in any case. 
They are of the opinion, moreover, that any future 
grants of powers to private companies should not 
be in perpetuity, and that the right to purchase at 
fair market value should be retained and be avail- 
able at any time. Further, they state that in their 
opinion the way to obtain the best service in the 
public interest from private companies is to give 
the municipalities the right to embark upon muni- 
cipal trading in case the companies do not carry out 
their obligations, even though this right may be 
seldom used. They favour complete publicity for 
all accounts of public undertakings, whether com- 
pany or municipality, and a uniform system of 
records. They favour the “sliding scale” in gas 
supply, and they think that the public should 
always share in the profits, either directly or by 
reduction of charges, thus retaining an interest in 
the success of public undertakings. They, of 
course, favour full responsibility being given to the 
manager, the exclusion of politics and favouritism, 
and the separation of the finances from those of 
the rest of the city. They conclude by pointing 
out that in many cases American cities are not yet 
in a state to take up municipal trading with any 
chance of success. 

Following this unanimous report are several indi- 
vidual reports by various members of the committee 
setting forth the conclusions at which they arrived 
after their inspection of the various undertakings. 

British and American Municipalities.—The first 
two reports deal with the American municipality 
and the British municipality respectively, and these 
are followed by the labour report. Intensely inte- 
resting as all these three are to the student of 
municipal work and economics, they do not deal 
so fully with the more technical aspects of the 
question as some of the later reports, and it is 
therefore not possible in the present article to con- 
sider them atany length. Itis necessary, however, 
to any proper understanding of the question to 
realise clearly the salient features of municipal life 
in the two countries. 

In America there is, of course, no uniformity in 
respect to the organisation of city government. In 
New York, for instance, the mayor, unlike those 
in England, is all-powerful, and the city council 
comparatively impotent. In other cities the two 
share equally in the government, while quite re- 
cently there ea develo in some cities a form of 
municipal government known as the ‘‘ Commission 
Plan,” in which a small elective body is granted 
both legislative and executive functions.* In addi- 
tion to the council, in most cities there is a long 
list of administrative officers subject to election by 
the people, which to British ways of thinking must 
tend seriously to inefficiency in municipal work. 
The number of officers so elected is being reduced, 
however ; in New York, for instance, the mayor 
and comptroller alone being now publicly elected. 

It is well known that the greatest evil from which 
the American municipality suffers is the mixing of 
politics with municipal work, and the impossibility 
of getting the best men, especially the business 
men, into municipal life. On the whole, it must be 
admitted that the city councils in America are com- 
posed, as a rule, of a very much lower class of 
men than in thiscountry. The result has been the 
creation of an enormous purchasable voting power 
among the employés of the city, or the company to 
whom the city leases its tramways, lighting, &c. 
One Chicago alderman was said to have 2000 such 
voters at his back, while in another city 50 per 
cent. of a large tramway company’s employés were 
said to have obtained their positions through the 
recommendations of members of the city council. 

The British municipality, on the other hand, is a 
source of considerable admiration to the Commis- 
sion, which attributes many of the differences 
between it and its American prototype to the fact 
that the British town councillor can be elected 
from anywhere in the neighbourhood of his town, 
and is not necessarily resident in one individual 
ward, while the amount of patronage at his disposal 
is very slight. The fact that British town councils 





* In Chicago, in New York, and in Boston this is being 
ied. 
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are less corrupt than those in America is probably 
due to many other causes than this, and chiefly to 
the better state of public opinion here existing. 
The com tive absence of party politics from 
municipal elections has also had good effects, al- 
though there is, perhaps, a good deal more of it 
than our American critics were led to believe. 

The Labour .—In the Labour Report the 
remarkable conclusion is reached that municipalisa- 
tion has not really benefitted working men, even in 
wages ; that private gas companies treat their men 
as well in this country, and far better in America, 
than do public bodies, and that trades unionism has 
done far more to raise the workers’ wages than any 
amount of municipalisation could ever do. This 
is the opinion of the labour representatives on the 
Commission, and differs somewhat from that of the 
strong municipalisers, who contend that where the 
condition of the workmen in a company’s service is as 
good as that of those in municipal employ, it is due to 
the fear which the companies have of being bought 
out by the municipality. Thus the co-partnership 
schemes and other benefits which have been con- 
ferred upon the employés of the South Metropolitan 
Gas Company in London are attributed merely to 
the fear that the gas works would otherwise be 
municipalised, an inference which, it is well known, 
is not supportable by facts. The whole tendency 
of increased municipalisation, however, appears to 
these American investigators inimical to the growth 
of trades unionism, and they express surprise that 
the trades unions in this country did not earlier 
realise this fact. They are not surprised, there- 
fore, that the Trades Union Congress should take 
steps to crush the Association of Municipal Em- 
ployés almost at its birth, for the growth of 
this body would have meant the establishment of 
a privileged class of workmen in municipal service, 
possibly antagonistic to, and in any case inde- 
pendent of, the remaining members of the trade 
union, in very much the same way as the trade- 
union members themselves represent a privileged 
class distinct from the remaining workmen in any 
given industry. 

The members of the Commission who favoured 
municipalisation attempt to dispute these opinions 
of the Labour members, As, however, it was 
proved by the investigations of the Commission 
that there are many cases in which the private 
employés are just as well off as municipal workmen. 
and that hence municipalisation gives little or no 
special permanent benefit to the workmen of the 
country as a whole, the supporters of municipalisa- 
tion endeavour to show that municipal management 
is more efficient, even if not more generous. This 
part of the subject will be dealt with more fully in 
the next article. It must previously be said, how- 
ever, that the facts make it equally impossible to 
prove this, and, recognising this conclusion, muni- 
cipal members of the Commission take their stand 
upon the other, and less tangible, advantages which, 
in their opinion, municipalisation produces. They 
say, ‘‘too much attention is generally given to the 
purely financial side of this question.” The funda- 
mental test of any institution, method, or service 
must be its effect upon the public good, and ‘‘ the 
principal emphasis should not be placed upon finan- 
cial results, but upon human results.” A defence 
of municipal trading, based solely upon this stand- 
point, would be stronger than one which takes up 
this position as an alternative only. In other words, 
if the inefficiency of municipal management be 
admitted, it may be argued that the human results 
outweigh the inefficiency. The strange thing is that 
municipal trading is apparently supported alike 
by those who believe that it tends to increased 
economy and cheaper operation and by those who 
look upon it solely as a means of raising wages. It 
is supported alike by men who honestly believe that 
it would tend to reduce the rates, and by those 
Socialists who see in it an ideal way of raising the 
rates indefinitely and destroying private capital. 

The Status of Couwncillors.—The a of 
further  municipalisation upon the Commission 
admit that in America at the present time the class 
of men on the town councils is such as to render 
it possibly unwise. But they quote Mr. John 
Burns and other authorities as saying that as soon as 
the town council takes over trading enterprises and 
becomes a larger employer, it attracts a higher 
class of man, who likes to handle these large busi- 
nesses. In support of this contention they point 
out that the constitution of British municipalities 
is now very much purer and more efficient than it 
was 50 or 60 years ago. They also point out that 


municipal trading has very much extended during 
this period, and with them it is a case of post hoc 
~ hoc. The argument is obviously unsound. 

increased purity of — government 
which took place during the mid-Victorian era was 
part of a general movement affecting all public life ; 
corruption in political elections and political life 
also decre without any such reason. The 
improvement in the class of persons engaging 
in English municipal life probably reached its 
maximum about 20 years ago, at the time when 
municipal trading was only just beginning to ex- 
tend rapidly. Since that time it is doubtful, 
to say the least, whether the. class of men to 
be found on town councils has improved at all. 
No one would contend, for instance, that the 
London County Council to-day contains such 
high-class men as it did at its institution in 
1889, yet its trading activities have increased, 
and are likely to still increase. As the opponents 
of municipal trading in the report point out, 
the contrary is more probably true. In an- 
other report they point out that able men have 
always sought to govern, that the governing 
class in this country is the highest, and that the 
mixing up of trading functions with government 
functions tends to attract a lower rather than a 
higher class of man. Statesmanship is required for 
success in government bodies, ability to trade in 
trading operations, but the two qualities are rarely 
found highly developed in one person. To ensure 
efficiency and purity in their governors, the people 
must not only elect the best men, but must limit 
the number of their responsibilities, and reduce as 
far as possible the temptation of such men when 
elected to better their financial condition at the 
expense of their fellows. The extension of muni- 
cipal trading has, they say, invariably resulted in 
baser or, at least, more narrow-minded men offer- 
ing themselves as candidates. There is little about 
municipal trading, much about governing, to attract 
men of the first class. A man who has been in 
business long enough to make a fortune is usually 
too old to learn a new business, and any attempt on 
his part to interfere with the highly technical details 
of electrical or tramway business invariably ends 
in confusion. The government of a modern city, 
with its policing, its sanitation, and its numerous 
other activities, provides a constantly increasing 
scope for councillors’ energies, and if ‘this work is 
to be done efficiently, should not be unduly added 
to. The argument that efficiency in the conduct of 
these enterprises is secured by the ability of the 
elector to eject his inefficient representative grows 
less and less applicable as the number of municipal 
undertakings increase. It becomes more and more 
difficult for an elector to distinguish between the 
conduct of the numerous enterprises, and he is 
unlikely to be willing to eject a certain candidate 
who may, or may not, have been a member of the 
particular committee responsible for one trading 
undertaking when that man may have been a useful 
member of various other and successful committees 
responsible for other departments of the town’s 
government. 

Allof these thingsappear totend towards lowering 
the efficiency of municipal management of commer- 
cial undertakings. To what extent the investiga- 
tions of the Commission bore this out must be left 
to the next article. 





NOTES. 
Tue Cuarctne or CentRIFuGAL Pumps. 

CENTRIFUGAL pumps, as is well known, require to 
be full of water before they will pump, and where 
they are situated, as is often the case, some feet 
above the water from which they draw their 
supply, it is necessary to provide special arrange- 
ments for charging them. Where the pumps are 
steam-driven the problem presents no difficulties, 
as the air in the pump and suction-pipe can readily 
be got rid of by a steam ejector. ith belt and 
motor-driven pumps, however, other methods have 
to be used. A new plan for effecting this has just 
been introduced by Messrs. Gwynnes, Limited, of 
the Hammersmith Iron Works, London, W. To this 
end a flap-valve is provided below the pump, and a 
shut-off valve on the delivery main, and in proceed- 
ing to charge the pump both these valves are closed. 
The bottom of the pump is, however, connected by 
opening a cock with a tank, and by pouring water 
into this the casing can be filled. The delive 
side of the pump is further connected, also throug 





a cock, with an ejector arranged to discharge 





into the tank just named. On setting the pum 
in rotation, water is drawn from the tank an 
forced back into it again through the ejector. 
The latter is connected by a small pipe with 
the top of the suction main below the fia 
valve; and, on the ejector being set to work, 
a vacuum is created in this suction-pipe, with the 
result that the water rises in this pipe, charging it. 
The fact that the suction-pipe is charged is known 
by the tank overflowing, since the ejector continues 
to withdraw water from the suction main after 
the latter has been freed from air. On now shutting 
off the cocks on the ejector circuit and opening the 
main delivery valve the pump immediately works 
in the normal way. The time taken for the whole 
operation is one to two minutes. The plan in 
question has been successfully used at the Hammer- 
smith Iron Works with a cenfrifugal pump working 
on a suction head of 27 ft. 


West Hampstgeap Rattway ACOIDENT. 


The investigation into the cause of this acci- 
dent, which occurred on October 26, last year, 
has probably been one of the most complicated 
of recent years. At the time of the accident we 
recorded its nature (see ENGINEERING, vol. lxxxiv., 
page 599), so that it is unnecessary to do more 
than mention here that it was caused by the ad- 
mission of a second train within a block section 
at West Hampstead on the Metropolitan Rail- 
way, while a train, already within the section, 
was standing at the platform of that station. The 
matter has turned principally upon the manner in 
which the signalman at West Hampstead per- 
formed his duties, and on the possibility of failure 
of the lock-and-block system with which that line 
is equipped. The line is fitted with Spagnoletti’s 
system, combining track-treadle and signal-lever 
movements, and it is assuring to find that Major 
J. W. Pringle concludes from his investigation of 
the whole matter that the electrical and mechanical 
signalling arrangements were in working order. 
The signalman’s defence throughout the series of 
inquiries that have been made into this case rested 
almost wholly on his assertion that the electrical 
instruments failed. Mr. Justice Bingham, in his 
summing up when the case was before the Criminal 
Court, gave it as his opinion that this man’s 
statement was a series of excuses. Major Pringle, 
by a very lengthy and detailed consideration of 
this special part of the case, proves that it was 
extremely improbable that the instruments failed 
as alleged, and that, on the other hand, there 
is a good deal more than mere suspicion of ‘‘ some 
illegal manipulation of the electrical instru- 
ments or locking on the part of the signal- 
man.” While it is greatly to be regretted that 
such an opinion should have to be recorded by the 
Inspector, it can but afford satisfaction, not 
only to the general public, but also to the rail- 
way world, to know that no fault lay with the 
block system. The recorded failures on this line 
have all been on the safety side. The use of 
this system is widespread, and the fact that it 
had once failed, with the result that a very serious 
accident occurred, would probably have given 
rise to wildly-exaggerated alarm. e public is, 
therefore, to be congratulated on the fact that it 
has escaped at least one sensation in the daily 
Press. The only suggestion that Major Pringle 
has to make with regard to equipment is that, 
under such circumstances as often exist on this 
particular line, he would recommend the adoption 
of an automatic system, which on very: crowded 
sections has undoubted advantages, provided a 
thoroughly reliable system be chosen. The main 
cause of the accident was forgetfulness on the part 
of the signalman concerned. As contributory to 
the cause of the collision, through neglect of atten- 
tion to rules, Major Pringle lays some share of 
blame upon the motor-man and guard of the 
stationary train, in that they did not take steps to 
remind the signalman that their train was still in 
the station, and upon the station foreman, who 
failed to provide assistance to the signalman by 
giving him someone to keep him informed of train 
movements at the platform, a thick fog prevailing 
at the time. Mr. Justice Bingham reminded the 
Court that even the best of us are liable to make 
mistakes at times, and, while it has no material 
bearing on the value of the judgment set down in 
Major Pringle’s report, we may point out that at 
the West Hampstead Station, with which we are 

uainted, the signal-cabin is placed at the east 





end of the platform, and 8 yards therefrom ; 
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Finchley-road is also east of the West Hampstead 
Station ; and, in fact, all: wests in the report are 
really easts, and easts wests. 


THORNYCROFT Pararrin Motors FOR THE 
Roya Irattan Navy. 


Several twin-screw submarine torpedo-boats, of 
the Glauco type, constructed in 1906 and 1907, 
are now being built by the Italian Government, 
two of which are of special interest, as they are 
being fitted with what, we believe, are the largest 
engines using petroleum as fuel which have up 
to the present time been built for marine pur- 
poses. The displacement of these vessels when 
cruising will be 150 tons, and when submerged 
220 tons. Their length will be 98 ft. 4 in., and 
the breadth 13 ft. 9in., and they are intended 
to have a cruising speed of 14 knots, the speed 
submerged being 8 knots. The cruising range will 
be 2000 miles. The vessels will each have one 
torpedo tube with an arc of 180 deg. The engines 
have been constructed by Messrs. John I. Thorny- 
croft and Co., Limited, of Chiswick, and are made 
in four-cylinder units bolted together, each shaft 
being driven by eight cylinders. The cylinders have 
a diameter of 12-in. anda stroke of 8-in. They have 
been designed with a view to the greatest possible 
convenience for manipulation, and facilities are 
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provided for the removal and replacement of the 
pistons and connecting-rods through the doors in 
front of the engines, for the latter are entirely en- 
closed. The arrangement is such that it makes the 
removal of the cylinders unnecessary. Lubrication 
is forced to all the bearings, the bearings on the 
crank-shaft being water-cooled. The pistons and 
the crank-case generally are also continuously 
cooled by air, which is drawn into the casing 
by an exhausting fan. The cooling water is cir- 
culated by a separately-driven centrifugal pump, 
actuated either by an pers motor or by a small 
oil-motor using the same fuel as the main engine. 
It is claimed that by this method the motor may be 
rapidly cooled after running, if an examination or 
adjustment should be required. A close regu- 
lation of the quantity of water to suit the 
needs of the engine, according to the fuel used, 
can also be effected. A variable exhaust by- 
pass is fitted to the vaporiser in order that an 
exact —— of the temperature may be secured 
to suit the particular fuel used, as it is found that 
the fuels vary greatly in the amount of heat required 
to vaporise them. When a proper temperature is 
maintained, there is no deposit of tar, and the 
vaporisers never require cleaning on this account. 
The usual method of reversing by means of a double 
set of cams is not adopted in - Hen engines, and, 
in place of it, a method has been devised by 
which the cam-shaft always runs in one direc- 
tion, whichever way the engine turns. To effect 
this the cam-shaft is fitted with a reversible bevel 
drive with positive clutches. The engine is started 
in either direction by means of compressed air, 
the valves controlling the air being shut off the 


moment the engine starts firing. The ignition is 





effected by means of a low-tension magneto- 
machine, which, together with the distributor, works 
in conjunction with a special form of make-and- 
break gear in the cylinders. The consumption of 
fuel has been found on trial to be very low, being 
about 0.7 pint of paraffin or petrol per brake horse- 

wer per hour. The results of a three hours’ full- 
oad trial recently made are given in the diagram 
annexed, the fuel used being ‘‘ Phoebus” paraffin, 
s.g. 0.820. The average number of revolutions per 
minute during this trial was 560, and the average 
brake horse-power 314.7. The total weight per 
four-cylinder set is 70 cwt. Through the courtesy 
of the makers we recently had the opportunity of 
seeing a set of these engines running at the Chis- 
wick Works, and the steadiness with which the 
motors worked while running was very noticeable, 
and the readiness with which they could be reversed 
and restarted was also clearly demonstrated. 





THE LATE SIR HENRY WHATLEY TYLER. 

Tue death of Sir Henry Whatley Tyler, at the 
advanced age of eighty years, awakens recollections 
of a period when great advances were made in 
railway construction and renee. From 1853 to 
1877 he was an Inspector of Railways at the Board of 
Trade, advancing to be Chief of the Department in 
1870, and in this capacity naturally influenced railway 
practice. He had been trained as a Royal ep 
a corps which has not always had a beneficent effect on 
civil engineering enterprise. The subject of our 
memoir, however, owed his appointment at the Board 
of Trade to the fact that he had specialised on railway 
work, and was therefore an exception to the rule we 
have just indicated. He showed a sound grasp of the 
essential requirements of railways, and was fairly 
successful in differentiating between the necessary 
precautionary measures for the safety of the public 
and the claims of shareholders in a developing industry. 
A student of foreign and home railway engineering, he 
was in several respects amongst the most progressive 
of our railway authorities, and his influence was thus 
advantageous at a period of rapid railway development. 

Born on May 17, 1827, the eldest son of the late 
John Chatfield Tyler, of Cheltenham an. Bromsgrove, 
he, adopting the Army as his profession, passed 
through the Royal Military Academy, Woolwich. 
He was gazetted a lieutenant in the Royal Engineers 
in 1844, at the age of seventeen years, and served some 
years as a sapper, specialising, as we have already 
said, in railway work. It was in April, 1853, that he 
was appointed one of the Government Inspectors of 
Railways at the Board of Trade, continuing in this 
capacity until 1877, being from 1870 Chief Inspector. 
Immediately upon his appointment to the Board of 
Trade he became an Associate of the Institution of 
Civil Engineers, and in the early years of his railway 
work contributed freely of his extensive experience 
in the course of the proceedings. He read his first 
paper in 1865, on ‘‘ The Festiniog Railway.” He had 
inspected this line on behalf of the Board of Trade, 


and as it was amongst the earliest of 2-ft. gauge R 
e 


railways with exceptionally sharp curves, he ma 
it the pivot on which to discuss the question 
of the suitability of the narrow gauge for such 
work, giving interesting data regarding the cost of 
working by horse and by locomotive traction. For 
this paper he received a Telford Medal and Pre- 
mium. In the following year—1866—in the course 
a paper read by Mr. (now Sir) William H. Preece 
on *‘Communication in Trains,” the subject of 
our memoir strongly advocated the improvement of 
railway stock, so as to afford not only communica- 
tion, but circulation, in trains; the latter, in his 
view, being an even more important necessity than 
the former; at the same time he pleaded for the 
construction of sleeping-cars. Another evidence of 
his progressive tendency was afforded by his strong 
advocacy in the same year of the use of steel in the 
construction of bridges, and in this connection he sub- 
micted to the Institution a design for a combination of 
the cantilever and suspension principles, in order to 
utilise the latter system of bridge construction, but, as 
is now well known, the girder system was ultimately 
referred. In 1867 he read a second paper on ‘‘ The 
orking of Steep Gradients and Sharp Curves in 
Railways.” This paper dealt largely with experience 
on the Mont Cenis Railway, and for it a Telford Pre- 
mium was awarded. In 1869 he made an important con- 
tribution to the discussion, when the late Zerah Colburn 
read his famous paper on ‘‘ American Locomotives 
and Rolling-Stock.” Mr. Tyler showed the adapta- 
bility of much of the American practice to British 
stock. These were —_ contributions, and indi- 
cated that Sir Henry Tyler was not influenced by that 
conservative atmosphere which seems to pervade every 
Government department. When investigating the 
causes of accidents and inspecting new works, he 
brought to bear upon his work a considerable amount 
of practical common-sense. As he himself once said, 





‘* the causes of accidents are not in a general way 
involved in any mystery, nor do they require com- 
plicated inventions for their prevention. Careful 
construction, careful maintenance, and careful manage- 
ment are the principal remedies required. Defects 
of management are more frequent causes of accident 
than defects of maintenance, and defects of main- 
tenance, again, than defects of construction.” 

On his retirement from the Board of Trade, the 
honour of knighthood was conferred upon him, and 
Sir Henry Tyler became president of the Grand Trunk 
Railway of Canada, a post for which his training and 
temperament suited him. For eighteen years, until 
1895, he controlled the line. His administration 
aroused considerable opposition at various times 
among a section of the shareholders; an opposi- 
tion which was particularly marked in connection 
with the taking over of the Great Western Rail- 
way of Canada, and ultimately Sir Henry was com- 
pelled to resign the presidency of the line to Sir 
Charles Rivers Wilson. Sir Henry was chairman of 
the Peruvian Bondholders’ Committee, and in 1889, 
when it ceased to exist, became a member of the new 
Peruvian Corporation, formed to administer the assets 
which Peru handed over to her creditors. He was 
also a member of thé council of the Corporation of 
Foreign Bondholders. {In later years he was chair- 
man of the Rhymney Iron Company, the West- 
inghouse Brake Company, director and deputy 
chairman of the Great Eastern Railway and other 
companies, and, in addition to his contributions 
to the Institution of Civil Engineers, he delivered 
lectures at the Royal United Service Institution, 
and published articles in the ‘Quarterly Review.” 
He sat in Parliament for twelve years as a Con- 
servative, representing Harwich from 1880 to 1885, 
and Great Yarmouth from 1885 to 1892. Lately, 
however, he had confined himself to the various com- 
mercial undertakings with which he was connected, 
and, although advanced in years, displayed remark- 
able vitality. He died at his residence, Linden House, 
Highgate-road, N.W., on January 30, in his eighty- 
first year. 








Frencu Rattways.—A favourite means of raising rail- 
way capital in France is the issue of obligations, or small 
debentures. The obligations bear interest at 3 per cent. 
ot annum, and are sold st from 17/. 5s. to 17/. 10s. each, 

ing ultimately repayable at 20/. each by annual drawings. 
The number of obligations issued last year was 623,530, 
and the amount realised by their sale was 10,543,080/. 
The 623,530 obligations issued last year comprised 54,908 
bearing interest at only 24 per cent. per annum, and, of 
course, a lower price was obtained for these. In the 
course of the past twelve months 324,331 obligations were 
paid off, the amount repaid being 6,487,6732. The length 
of new railway opened in France in 1907 was 1408 miles. 





_ Tue Society or Enctneers.—The first ordinary meet- 
ing of the Society of Engineers for the present year was 
held on Monday evening, February 3, at the Royal 
United Service Institution, Whitehall. Mr. Maurice 
Wilson, the President for 1906, first occupied the chair, 
and presented the premiums awarded for papers read 
during the year—viz., the President’s Gold Medal to Mr. 

. W. A. Brewer for his paper on “Liquid Fuels for 
Internal-Combustion Engines ;” the Bessemer Premium 
of Books to Mr. E. J. Stead for his paper on “The 
Connaught Bridge, Natal;” a Society’s Premium of 
Books to Mr. C. A. St. George Moore for his paper on 
‘“Working Experiences with Large Gas-Engines ;” and 
a Society’s Premium of Books to Mr. H. Blake Thomas 
for his paper on ‘‘Subaqueous Operations.” The thanks 
of the Society were accorded to Messrs. B. H. Thwaite 
and R. E. Thorpe for their paper on ‘‘The Renard and 
Sourcouf Road-Train System ;” to Mr. E. R. Matthews for 
his paper on ‘‘ Water-Works Construction in America ;” 
and to Mr. H. C. Huggins for his paper on “* Bridle Roads 
in the West Indies.” Mr. Maurice Wilson then introduced 
the President for the present year, Mr. Joseph William 
Wilson, to the meeting. The President then proceeded 
to deliver his inaugural address. Having thanked the 
members for again electing him as their President, after 
an interval of sixteen years, he alluded to the heavy 
losses which the society had sustained during 1907 by 
the deaths of their honorary members, Lord Kelvin 
and Sir Benjamin Baker, of their vice-president, Mr. 
W. H. Holttum, and of their secretary, Mr. Perry F. 
Nursey, who had been a member of the society for 
nearly fifty years, and had filled the positions of Presi- 
dent and honorary treasurer as well as secretary. The 
vacancies in the list of honorary members had been 
filled by the election of Sir Edward Raban, C.B., and Sir 
William Matthews, K.C.B., President of the Institution 
of Civil Engineers; and Mr. A. S. E. Ackermann, B.Sc. 
(Eng.), A.M. Inst. C.E., had been appointed secretary. 
The President then referred to engineering progress during 
the period since his last presidency, and touched upon 
the problem of the training of an engineer, showing that, 
although we were careful to apply ‘‘common sense to the 
raw material” in our engineering manufactures, we often 
failed to do so in the production of the engineer himself. 
He emphasised the en pomery failure of our leading 
schools in this respect, and urged that they should devote 
their great opportunities to a more practical end, so that 
the grievous waste of time, now so common when a youth 
— upon his profession, might be, as far as possible, 
removed. 
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INDUSTRIAL NOTES. 


Tue King’s —- at the opening of Parliament 
indicates the Ministerial measures i the ensuing 
session. Nine Bills were named as likely to be in- 
troduced, and, in addition, the Bills introduced last 
session, but not carried, relating to Scottish land 
and valuation, are to be again submitted to the 
judgment of Parliament. Only two of the measures 
specifically named relate to what may be termed 
** Labour questions,” one “to Regulate the Hours of 
Underground Labour in Coal-Mines,” the other ‘‘ to 
Amend the Acts Relating to the Housing of the Work- 
ing Classes, and to Regulate the Laying Out of Land 
Needed for the Development of Growing Urban 
Centres.” The first—the Mines Regulation Act—was 
laid before the House of Commons last session, but only 
as a means of evoking discussion, and possibly negotia- 
tion between the parties concerned. Up to the pre- 
sent no arrangement appears to have been come to 
with the mine-owners, who still oppose the proposals. 
{t may be that further negotiations will take place on 
this matter. Presumably the opposition of Durham 
and Northumberland will cease, as both of those bodies 
have joined, or agreed to join, the National Federation 
of Miners. The measure has the support of the Labour 
Party in the House of Commons. The project relat- 
ing to the housing of the working classes and the 
laying out of land is double-barrelled, and may be 
separately dealt with in two Bills. Though primarily 
designed for the benefit of the working classes, the 
measure will affect the general community, for build- 
ing operations are now on such a scale that some 
central authority is needed for regulating spaces and 
other matters relating to Gudiing tau. and the par- 
tition of land for those purposes. The question of old- 
age pensions is nov mentioned in the list of Bills ; but 
this, doubtless, will be dealt with in the Budget, and 
the legislation will form part of the Budget resolu- 
tions. When asked waar the list comprised the 
whole of the Government proposals for the year, Mr. 
Asquith, the leader of the House in the absence of the 
Prime Minister, replied :—‘‘ Oh, dear no; we hope to 
introduce other measures as opportunities may occur.” 

In the debate on the address, Mr. Henderson made 
his first appearance as the official leader and mouth- 
piece of the Labour Party. The Labour Party’s amend- 
ment to the address on lack of employment was placed 
in the hands of Mr. J. R. Macdonald and Mr. P. 
Curran, and was very mildly worded; it is an expression 
of regret that legislation thereon was not mentioned. 
The debate which followed was of a fairly high order, 
but there was no effective remedy proposed ; indeed, 
the speakers, even those of the oe A Party, differed. 
The amendment was rejected by a small majority only, 
the voting being: for the amendment, 146 ; against it, 
195 ; majority for the Government, 49. It was evident 
from the speeches made that there is no unanimity 
as regards an effective remedy, nor can there be, for 
the causes of unemployment are many, and there 
must needs be many remedial measures. 

The general policy of the Labour Party was set 
forth at a meeting held prior to the opening of 
Parliament. The first business was the election of 
officers, when Mr. Arthur Henderson was unanimously 
appointed chairman, Mr. George N. Barnes as vice- 
chairman, Mr. J. Ramsay Macdonald as secretary, and 
Messrs, G. H. Roberts and C. Duncan as whips. Mr. 
Shackleton, who was in the chair, had declined to 
stand as chairman. The meeting agreed to promote 
seven important Bills, which will have precedence over 
all other measures to be introduced by members of the 
ew: The Bills are :—(1) Miners’ Kight Hours ; (2) 

Jnemployment ; (3) Sweated Industries ; (4) Provi- 
sion of Meals for School-Children in Scotland ; (5) 
poy memes J bie g U (6) To Prevent Exportation 
and Importation of Blacklegs in Times of Labour Dis- 
putes ; (7) Eight- Hour Day for Railway Men. All 
of these were to be balloted for in the usual way. 
Then the following list of subjects were to be balloted 
for as ‘‘ Private Members’ Motions ”—(1) Factory and 
Mines Inspection ; (2) General Eight-Hour Day; (3) 
Nationalisation of Land ; (4) Nationalisation of Mines ; 
(5) Adult Suffrage ; (6) Nationalisation of Railways ; (7) 
Powers to Local Authorities to Acquire Land. It is 
explained that the last-named subject is to empower 
local authorities to acquire land for any purpose de- 
sired, and so gain the unearned increment for the 
community. The first-named motion is intended to 
raise the whole subject of factory and mines inspec- 
tion—the question of appointment of inspectors, and 
the administration of the Home Office Department in 
relation thereto. In addition to the Bills above- 
named, it is intended to introduce a Bill for the estab- 
lishment of a Wages Board. It will be seen that the 
programme is a wide one—too wide, a practical man 
who is acquainted with Parliamentary procedure 
would say; but the Labour members must be busy, or 
their constituents will no doubt grumble. 





The trade unions’ deputations were very various, 
and to several Ministers, That to the President of the 
Local Government Board urged that facilities should 








be given to hold the meetings of trade societies in all 

ublic halls and other. buildings, so as to render meet- 
ings in public houses unnecessary, and to allure the 
unions from the public houses to halls and school- 
rooms under the auspices of the local authorities. 
Doubtless a very desirable thing. But it would 
appear from what was said, and the comments in the 
Press thereon, that this is not a new idea. At least it 
is fifty years old, for in the ’fifties the same thing was 
urged, and oftener in the ’sixties, when an effort was 
made to find the means to build a trades’ hall. In 
Liverpool one such was erected, with excellent results. 
But it should be remembered that forty and fifty 
years ago neither church nor chapel was willing to 
allow meetings in its school-rooms ; all applications, 
therefore, were refused. 

The deputation to the Home Secretary urged a large 
programme, consisting of at least some important 
matters. These were: Appointment of practical in- 
spectors to deal with public carriages, instead of the 
police. Proper particularisation of details of pay on 
piece-work ; cheapening of death certificates for trade- 
union purposes ; enlargement of list of dangerous 
trades ; inspection under the Factory Act of railway 
offices ; conditions of employment of insurance agents ; 
and empowering trade-union officials to attend 
coroner’s inquests. The Home Secretary was not un- 
sympathetic in his reply. He thought, and naturally, 
that separate legislation would be required for several 
of the matters suggested. Some of the subjects 
suggested were under consideration ; on the question of 
death certificates, a private member might bring in a 
Bill, which he would consider favourably. His reply 
generally gave satisfaction. 

The First Lord of the Admiralty had to deal witha 
variety of questions. One complaint was that iron- 
workers were paid 25 per cent. below the wages in 
private yards. But the First Lord said that in Govern- 
ment yards the desire was for continuous employment, 
and hence the men were often put upon inferior work 
to prevent resort to discharges. The men would do 
work of varying value, sometimes that which un- 
skilled workmen would do at a lower scale of wages. 
He gave no hope of a change in the direction indicated 
by the deputation. He defended the bonus system, 
which was a reward for skill and rapidity of work, and 
was found to work well where applied. As regards the 
employment of military and nava) bands and bandsmen 
with private musicians it was intended to restrict their 
services to cases of applications direct, and not to 
allow private agents or ‘‘ touts” to engagethem. The 
First Lord stated that, on the points raised, the Lords 
of the Admiralty wou!d confer with the Federation of 
Government Employés on any points of detai). 

The Chancellor of the Exchequer had to deal with 
two matters of a widely different character—adult suf- 
frage and old-age pensions. With regard tothe former 
he agreed on several points with the speakers, but 
held out no kind of promise to deal with it in the pre- 
sent Parliament. He stated he was going to make a 
start on a practical basis of an old-age pension scheme; 
he could not say more than a start. He could not see 
his way clear to adopt asa basis any system of a con- 
tributory scheme, nor did he think that the public 
would, as a rule, favour it. He reminded the depu- 
tation that Mr. Chamberlain had repudiated it in his 
speech in 1899. Another point raised was the exemp- 
tion from income-tax of unregistered trade unions— 
on the same basis as registered trade unions, friendly 
societies, co-operative societies, and other similar 
bodies. The Act to exempt the provident funds of 
trade unions from income-tax was carried by Mr. 
George Howell, then Member for North-East Bethnal 
Green. 

The deputation to the President of the Board of 
Trade dealt with cheap trains and accommodation, 
and also with the insanitary condition of barges on the 
Thames, and the absence of gear on them, As regards 
the latter, the subject is to be dealt with in the Port 
of London Bill, which the President hopes to intro- 
duce in three weeks or a month from the date of the 
interview. He promised the spokesman on this ques- 
tion to let him see privately the clauses of the Bill 
before its introduction. With respect to cheap trains, 
he did not press his Bill of last year, as he was not 
satisfied that it would be effective. He proposed to 
introduce a Bill of wider scope this session—one to 
deal with traders’ questions, as well as workmen’s 
questions. He found that the Railway Commission 
was rather an obstacle in some cases, and legislation 
would be necessary to overcome some of the difficulties. 
A Committee of the Board of Trade was sitting and 
considering all these questions. He advised the depu- 
tation not to press him until he was able to deal with 
the whole subject. 

The deputation to the Board of Education dealt 
principally with secondary school fees. Mr. McKenna 
was able to show them that there were some mis- 
apprehensions on the part of the workers. He showed 
that the proportion of workers’ children in the secon- 
dary schools was one-third of the whole, whereas the 
minimum was 25 per cent. Three-fifths of the total 
paid no fees; the other two-fifths did pay a fee ; but 





Mr. McKenna stated that the Education Board was 
not responsible for that. He would be glad to see 
secondary education even more free than at present. 
They were affording the children of the working 
classes free education in secondary schools. The 
deputation thanked the speaker, and said that he had 
put before them another view of the case. 





The several deputations had certainly nothing to 
complain of in the attitude of the Ministers inter- 
viewed, who were all more or less in sympathy with 
the chief proposals put before them. The deputations 
could not expect assent to all the points raised, but 
they scored in the vast majority of them. 

In the ballot of Members for places for Bills, Mr. 
Toulmin came out second for the Sweated Industries 
Bill; Mr. P. W. Wilson, for the Unemployment Bill ; 
and Sir Charles Dilke, for the Shop Hours Bill. 
Those three out of the first fourteen will have a fair 
chance of securing a debate on one of the fourteen 
Fridays available for the Bills of Private Members. 
The latter may have chances for motions also ; but, as 
a rule, motions give little facilities for actual measures ; 
they only give Snow for a debate. 

The reversal of the Tuesday’s vote by the delegates 
to the annual meeting of the Labour Party at Hull, 
with respect to the non-adoption of the Socialist pro- 

amme, on the following day, Wednesday—January 

1 and 22 respectively—has caused more than a flutter 
in the ranks of organised labour. The more advanced 
Socialists rejoice at the right-about face, deeming it a 
=— victory. The more moderate men try to whittle 

own the gravity of the case, and to show that inde- 
— is still accorded to the trade-unionist section. 

hey all know that the trade unions contribute most 
of the funds, and that the war-chest would soon be 
depleted if the unions broke away. Some of the more 
sturdy labour leaders in the trade unions denounce 
the change of front, and advocate secession from the 
Labour Party. This is not likely to occur on a large 
scale, but there is, and will be, latent discontent. Pro- 
bably the result of the vote on January 22 at the 
annual general meeting of the Labour Party will be 
that the resolution will be toned down so as to ease 
the consciences of the trade-union section, and that no 
action will be taken to enforce it. The ultimate vic- 
tory will not remain with the Socialists, but with the 
more moderate section of the trade unionirts, even if 
there be no secession. There is sure to be, sooner 
or later, a cleavage. To what extent trade unionists 
will side with the Socialists it is not possible to fore- 
cast. 

The Trade Union group in the House of Commons, 
miners preponderating, met at the opening of Parlia- 
ment, and elected Mr. Enoch Edwards as chairman. 
He is the popular President of the National Federation 
of Miners. At the conference at the Westminster 
Palace Hotel he stated they had had bad luck at the 
ballot for Bills. It was thought, however, that those 
having the tenth and fourteenth places respectively — 
Sir Charles Dilke and Mr. J. Jenkins—might take up 
one or two of their Bills. The two most important were 
the Mines Eight Hours Bill and the Checkweighers’ 
Bill; the latter may be the more important, seeing that 
the Government has taken in hand tke former. 

The whole of the districts of the Miners’ Federation 
area in Great Britain are tu be balloted on the question 
of joining the Labour Party, and the character of the 
ballot-paper is made as simple as possible by two slips, 
‘** For” and “Against.” The question itself is explained 
in a circular accompanying the ballot-paper. The 
circular explains that the subject was considered at the 
Annual National Conference held in October last, the 
resolutions arrived at being given. Until the voting 
has taken place, and is completed, the miners’ repre- 
eentatives in Parliament will act independently as 
heretofore. 


Another hitch occurred in the hat trade last week, 
the operatives complaining that one important firm 
had introduced changes adversely affecting the workers. 
The firm explained that the changes were necessary 
for their business, but the object was not to injure 
the workpeople ; on the contrary, they thought that 
the changes would be beneficial all round when com- 
pleted. 





The “march of the unemployed ” collapsed at Bed- 
ford ; they could not reach London. About a dozen 
started for Letchworth, the Garden City, but not 
before a wrangle took place with the organiser of the 
mad march, when some hard words were used. The 
suffering endured by the way was deplorable, in spite 
of all efforts at relief. At Bedford the Salvation Army 
did much to relieve the marchers. 


The shipyard dispute on the North-East Coast had 
reached an acute stage by the end of last week. The 
strike of shipwrights, joiners, and others a fortnight 
ago so much impeded the business in the yards that 
the employers resolved upon a lock-out, notices bein 
sent out to all sections to cease work at the end o 
fourteen days from Saturday, February 1, unless the 
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trades involved in the strike come to some agreement 
in the meantime. The lock-out will affect some 30,000 
workmen on the Tyne, the Tees, and at the Hartlepools. 
The men engaged on the Wear are not affected, as they 
work under a conciliation board. The approximate 
estimate is that 29,500 men will be displaced by the 
lock-out notices, in addition to those on strike. If a 
settlement is not effected, some 150,000 persons, in- 
cluding the wives and families of the men, will suffer 
distress, for strike pay will be far from equal to the 
usual wages of the men when employed. 

Appearances point to further disaster as a result of 
the dispute. On Friday in last week the representa- 
tives of the Engineering Employers’ Federation, and 
of the Amalgamated Society of Engineers, the Steam- 
Engine Makers, and the United Machine Workers’ 
Association, met in conference, under the agreement 
entered into in 1898, to consider the pro reduction 
in wages on the North-East and North-West Coasts. 
The conference lasted many hours, with intervals, 
finally ending at 9.30 p.m. After a long discussion, 
certain proposals were submitted, but the parties 
failed to agree. It was decided that these proposals 
were to be sent to the men to be voted upon, the votes 
to be returnable on February 17 in the case of the North- 
East Coast, and on the following day for the North- 
West Coast. It is stated that the reduction proposed, 
not originally large, has been whittled down to some- 
thing almost infinitesimal by the employers ; the men, 
however, think that there is no valid reason for any 
reduction. It is reported that the men will resist any 
reduction” whatever. The result of the conference 
leaves the matter much as it was, and a grave issue is 
feared in the event of a decision not to accept a 
reduction. Mr. Isaac Mitchell, of the Labour Depart- 
ment of the Board of Trade, himself an engineer, 
has been collecting information on the spot for the 
department. 


It is now admitted by the recognised organ in the 
Press of the cotton operatives of Lancashire that the 
recent dispute with the ring spinners as to wages was 
the result of a misunderstanding. It says, ‘‘ when it 
was made clear that there was a wrong impression as 
to the Brooklands Agreement, it did not take the 
operatives’ committee five minutes to come to a deci- 
sion.” The misunderstanding being removed, the 
parties soon arranged for a joint conference to con- 
sider the situation and discuss proposals for the 
framing of a list for ring spinners. The first confer- 
ence was held in Manchester on Friday last, January 
31. The operatives’ proposals were already known to 
the employers, and it was understood that the em- 
— counter proposals would be presented for 
iscussion. It was never disputed by the employers 
that the wages of ring spinners required revision, but 
there was a divergence as to the amount of the advance 
to be conceded. The pay in different towns varied, as 
much as from 2s, to 2s. 9d. per 100 spindles. The 
figures which form the basis of the operatives’ demands 
are of a technical character, and involve many details. 
These need not be stated in detail here. The work of 
framing a general list will take time. Numerous 
conferences will have to be held, and many details 
adjusted. before a list can be agreed upon acceptable to 
both parties. But Lancashire men are business men, 
and they will not shrink from bewildering details, and 
there is a spirit of give and take in their negotiations, 
which augurs well for an early solution of all the 
difficult points at issue in the cotton-spinning branch 
of the cotton trade. 





The living-in system, so much complained of by shop 
assistants of late, seems likely to end in an amicable 
manner at no distant date. Last autumn a large firm 
at Kensington agreed to abolish the system ; now the 
great West-End firm of Messrs. Swan and Ed has 
decided to end the system in their establishment. 
Other firms will doubtless follow at no distant date. 
Whatever its faults, the system was originally adopted 
for the benefit of shop assistants, especially females, 
so that they should have a comfortable home, and not 
be exposed to the temptations of London streets. 





**Laxton’s Buripers’ Price-Book.”—The 1908 edition 
of this widely-known and oe gy Sap price-book, 
which we have recently received, fully maintains the 
reputation af its predecessors. In this, the ninety-first 
edition, there has been a careful revision of prices in 
order to bring them up to the current standard. The 
seale of charges for water supply for building purposes 
has, for instance, been revised. The important section 
on electric lighting has, as usual, received careful 
attention, as have also the rules issued by the London 
County Council for the prevention of fire in public 
buildings. The advertisements at the end of the book, 
which amount to over one hundred form a very 
handy and useful of the volume, as they are fully 
indexed. Altoget this price-book is one which no 
architect, builder, or contractor can well afford to be 
without. It is printed and published by Kelly’s Direc- 
tories, Limited, 182 to 184, High Holborn, W.c., and is 
sold by Messrs. Simpkin, Hamilton, Kent, 


and Co., Limited, Stationers’ Hall-court, price 4s. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scoteh Pig-Iron Warrant Markets.) 


NOvEMBER, 1907. DecemBer, 1907. JANUARY, 1908. 
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ying diagrams each vertical line represents a market day, and each horizontal line 

) e case of tin plates, hematite, Scotch and Cleveland iron, and lJ. in all other cases. 

The price of quicksilver is per bottle, the contents of which vary in —— from 70 lb. to 80 lb. The metal 
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prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 








AMERICAN AGRICULTURAL IMPLEMENTS IN SWEDEN.— | machinery as might be suitable for Sweden, a report 
A Swedish expert having, at the instance of the Swedish | has been drawn up, and a proposal = forward that a 
State, visited Canada and the United States for the | grant should be voted for the purchase and thorough 
purpose of examining such agricultural implements and | testing of such implements in Sweden. 
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TORSION-METERS. 
Torsion-Meters, as Applied to the Measurement of the 
Horse-Power of Marine Steam-Turbines.* 
By. J. Hamiyton Gipson. 

WHEN a revolving shaft transmits er it always 
twists slightly throughout its | . , en ome 
the end at which'the power is applied moves slightly in 
advance of the end where the work is done, the amount 
of twist varying directly as its directly as the 
moment of the load applied, inv y as the rigidity of 
the material, and inversely as the fourth power of its 


diameter, the formula ing— 
@ = 10.2 TL 
cD 


shafts which are not stressed beyond the elastic limit. 
As shafts are usually designed with a factor of 
safety, it follows that the ameunt of twist, or the 
“torque,” as we sag a to call it, is very small. In pro- 
peller shafting, for instance, the torque is rarely more 
than 1 deg. for 10 ft. of length, so that for a 12-in. shaft 
pe circumferential displacement is only about 3 in. at 
power. 

Various methods and numerous instruments have been 
devised to enable an observer to read off the torque of 
revolving shafting, and such instruments are rightly 
termed *‘torsion-meters,” or, if self-registering, ‘‘ torsion- 
indicators.” ry of these eT are peg 
ingenious, and it is proposed in 18 to e! 
— ae ~_o . Tt a - 4 

The rapidly-growing adoption of steam-turbines for 
ship- has crea’ a de for some ready 





where @ is the angular displacement in radians, T = 


Fig. 


means of ascertaining their horse-power, and as the 


ARRANGEMENT FOR TESTING TORQUE OF SHAFTING IN SHOP. 
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These readings deducted from Deledion. 
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* Paper read before the North-East Coast Institution 


The power ofa steam-turbine may be estimated —— 
mente by calculating the amount of water passed by the 





of Kogineers and Shipbuilders, January 24, 1908. 


feed-pumps, or by measuring the number of heat unite 





that pass through the turbines in a given time; buta 
coefficient of efficiency must be first determined, and no 
account is taken of the revolutions in such estimates. 
As, however, ‘‘revolutions” is the very essence of power 
in dealing with the question of ship-prepulsion, that 
would be a very unsatisfactory method of reporting the 
power from a shipowner’s point of view. How often do 
we hear the claim made that so-and-so’s feed-heater, for 
instance, has given a liner an extra one or two revolutions 
on the same coal consumption as before? Observe there 
is no mention of power, because it is recognised that, under 
similar conditions, the maintenance or improvement of 
the revolutions is the only thing that matters. 











Now, it is a well-known fact that a Nt ge —— » a 
reciprocating engine, passes almost as much steam when 
standing as when revolving at full speed; and it has, 
therefore, become an almost imperative necessity, in fix- 
ing the responsibility as between the boiler and the 
turbine, to know what power the turbine is transmitting 
to the propeller under varyi itions. The power 
thus ascertained is called the “‘shaft horse-power,” in 
contra-distinction to the term ‘‘indicated horse-power,” 
which has come to be applied exclusively to the results 
obtained by “indicating” the mean pressures in the 
cylinders of a reciprocating engine. In this cennection, 
“brake horse-power” and ‘‘shaft horse-power” are, of 
course, identical. 

A small fr ype working deeply immersed in smooth 
water is a fairly uniform brake, and the turning moment 
of a steam-turbine is also very uniform. uently 
there is little, if any, fluctuation of the torsional streases 
in the propeller shafting. If, then, we can ascertain the 
torque at only one point in each revolution, it may be 
assumed that, knowing the revolutions, we have the 
information required to calculate the work done. It is 
very different, however, in the case of reci ting en- 
gines. The turning moment is anything but uniform ; 
there are several points of maximum and minimum 
torque in each revolution ; in fact, it is not an unknown 
experience to find that at one or more points in each 
revolution the torque is negative—that is, the prete. 
acting as a fly-wheel, overruns the engine, and actually 
pulls the engine round after it. In all cases of recipro- 
cating engines, therefore, it becomes necessary to off 
the torque at several poate in the reyolution ; the more 
points the better. @ mean torque is taken in 
making calculations of power. For a clear appreciation 
of the Pg mor of torque measurement it is expedi.nt to 
keep the foregoing facts well in mind, and principally to 
remember that we are dealing with extremely minute 
angles, for it is no exaggeration to say that an error of a 
hair’s breadth may mean a difference of several hundred 
horse-power in the result. g 

Before applying any form of torsion-meter to a shaft, 
we must know its “modulus of rigidity ”—that is, how 
much it will twist with a en static load applied at the 
ats a eee , 3 apa = can only be =| 
satisfactorily in the workshop, preferably on a long rigi 
lathe-bed (Figs. 1 to 3). One end of the shaft is securel 
fixed, and a twisting moment applied at the other es 
To eliminate the effect of friction in the supporting 
bearing at the free end it is advisable to use two levere, 
one at either side, as shown in the illustration, and the 
loads are preferably applied by Dg ep spring: balances. 
Two pointers independent of the load levers are secured 
to the shaft, as far apart as icable, and the difference 
in the angular movement of these two gives the 
true twist for that length of shaft. If the pointers are 
made 57.3 in. long frum the shaft axis, their ends will 
describe 1 in. of arc for 1 degree of twist, and a decimally- 
divided straight-edge will then measure the twist to 
within ,}, deg., which is quite near enough for all prac- 
tical pres, we can to calculate the 
modulus of rigidity from the formula. x 


Observe that ———_ shaft is subject to two distinct 
stresses. Not only is it twisted as between engine 


and the-propeller, it is also compressed longitudinal] 

the propeller thrust, the compressive stress being ae 
times as much as 20 per cent. of the shear stress at the 
surface of the shaft, paeene by — alone. This 
compression augments torque by an appreciable 
amount, which has been actually measured in numerous 
experiments, and may be taken nae as 3 cent. for 
hollow shafts and 1 per cent. for shafts which are solid. 
It might be considered sufficient to cali only one 
shaft in a multiple-screw vessel; but it is found that 
similar shafts, with identical tensile and elongation 
tests, have different moduli of rigidity, probably due to 
their varying elastic limits and some slight difference of 
homogeneity in the material. The only way, therefore, 


. | to ensure accuracy is tocalibrate each shaft separately and 
i-| to build up a power diagram, as shown in Fig. 4, for 


each. 
Another point to bear in mind is that a working pro- 
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peller-shaft is ‘‘alive,” and this condition must be imi- _ 6 DIN torsion-meter. Naturally, a mechanical engineer would 
tated as far as possible during calibration, by jarring the es Wh employ mechanical means for the Vo ae gs the a 


shaft with repeated blows of a mallet, so as to keep the ? 
mass in a state of molecular vibration. Otherwise the| where H = shaft horse-power, @ = torque in degrees, 
phenomenon of mechanical hysteresis, so marked in some | D = diameter of shaft in inches, N = number of revolu- 


Fig.5. 


THE “FOTTINGER”TORSIONMETER. 
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instance, at any rate—and we will 
means that have been tried with varying success. 
Dr. Fottinger’s apparatus (Fig. 5) has been used 


Fig.6. “FOTTINGER’ DIAGRAMS. 
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on several German boats, and consists essentially of 
two stiff tubes encircling, but free of, the shaft. except at 
their remote ends, where they are rigidly secured to the 
shaft. The free ends of the two tubes are brought to- 
gether and terminate in a pair of discs, the discs revolving 
with the shaft in parallel planes. Assuming the discs to 
be 2 ft. in diameter, and the two points on the shaft to 
which the tubes are secured to be 10 ft. apart, the edges 
of the discs will then have about } in. movement relative 
to one another at full power. Means are introduced to 
multiply this movement by the employment of links and 
levers, and the torque is recorded by an indicator-pencil 
moving round a fixed paper cylinder concentric with the 
shaft. When there is no torque, the line drawn by the 

ncil is a continuous circle in the same plane, and this 
ine represents the zero, or base line, from which the 
subsequent torque indications are measured. When the 
shaft transmits power ‘‘ahead,” the indication for vary- 
ing torque, as in a reciprocating engine, is a wavy line 
on one side of the base line. For ‘‘astern” power the 
indication is, of course, on the opposite side. The back- 
lash of the link-work is taken up by light springs to 
steady the pointer or pencil. 

Several diagrams taken by a Fottinger meter are shown 
in Fig. 6, which exhibit clearly the fluctuating torque 
of shafting driven by reciprocating engines, and at 
full power a negative torque is seen, as previously 
referred to, at that period of the revolution where the 
propeller overruns the engine. 

Another form of mechanical torsion-meter is that of 
Mr. Collie (Figs. 7 and 8). Instead of tubes encircling the 
shaft, which are limited in length by the distance between 
the couplings and the plummer-block bearings, two light 
countershafts, parallel to the main shaft and driven from 
it at their remote ends by sprccket-wheels and chain 
gearing, are carried overhead. Their free ends are screwed 
into each other, one of them forming the nut and having 
a limited longitudinal movement, whilst the other has 
none, merely revolving in a small tbrust-block. As cne 
end of the main shaft revolves slightly in advance of the 
other, the countershafts screw themselves into or out of 
one another, according to the direction of rotation of the 
main shaft, by an amount depending on the power trans- 
mitted. The longitudinal movement is transferred toa 
pointer and rendered visible on a dial which is graduated 
on either side of the zero into so many degrees of torque 
“ahead” and ‘‘astern.” The backlash of the gear is 
taken up by springs, as in the Fottinger meter, and it is a 
simple matter to add a continuous recording apparatus if 
such be required. 

As a variant on the concentric tube and countershaft 





methods of measuring the twist of a shaft by means of a 





TORSION INDICATOR 
WITH INTERNAL SHAFT. 
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static experiments, will obtrude itrelf and vitiate the 
results. 


paring established the true modulus of rigidity for | formula we have all the elements for obtaining the shaft 
each shaft, we may proceed to build up cur power dia- | horse power, and it only remains to ascertain the number 
grams on the formula of degrees of torque by means of a reliable and accurate 








tions per minute, C = constant varying with the modulus 
of rigidity, and L = length of shafting in inches. In this 








NO TORSION. NO LIGHT. 


rallel member not exposed to torque, several inventors 
fave made use of the fact that some main shafts are 
hollow, and fit an inner shaft loosely fitting the bore 
(Figs. 9, 10, and 11). One end of the inner shaft is secured 
to the main shaft, and to the other end is fitted a pointer 
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TORSION-METERS FOR MARINE STEAM-TURBINES, 


(For Description, see Page 195.) 
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Fig. 75. 
AMSLER TORSIONMETER. 


i 


ww ee ccdadddadaddaadddddaadddaadadadadddaddadddddddaa 


















re— 





— ee 














7'* 


+ 














tee 
Vaececacdddddddddeda 
































MEA!!! TWISTING MOMENT DIAGRAM FOR A RECIPROCATING ENGINE 
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or spider, the radial arms of which emerge through 
ves cut in the face of a coupling between the coupling- 
its. The spider shows the same movement as the 
remote fast end of the inner shaft, and moves relatively 
to the coupling at which it emerges. Various devices are 
adopted to show and record the relative movement which, 
of course, gives the torque of the main shaft for the length 
of the inner shaft. 
best-known electrical torsion-meter is the Denny- 
Johnson apparatus (see ENnoingertna, April 12, 1907, 
vol. Ixxxiii., page 482). Briefly, it-is made up of two 
revolving armatures, secured to the shaft as far a 
as possible. Each armature has a pointed or chisel. 


Fig.25. 





























electrical torsion-meter based upon the varying amount of 
current permitted to flow through # wire connected up to 
an ordinary ammeter (Figs. 12, 13, and 14). Notched discs, 
or interrupters, are fitted to the shaft at a reasonable dis- 
tance apart, and the notches are filled with non-conduct- 
ing material, so spaced that the conductor and non- 
conductor are the same length, measured round the 
periphery of the discs. A brush lies lightly against the 
edge of each armature, the width of the brush-tip 

exactly equal to the length of a notch. When no torque is 
being transmitted, one brush is in full contact on one 
disc, and the other brush is adjusted so as to be just out 
of contact on the other disc. Therefore the circuit is 














test possible skill, they all leave something to be 
cme in the matter of accuracy when it comes to the 
measurement.of power. Every link in the chain between 
the main shaft and the recordi oy ye introduces a 
possible source of error, and, as has been pointed out, an 
error, even of the proverbi hair’s breadth, means a fairly 
large percentage error in the horse-power result. In 
mechanical torsion-meters the multiplying gear neces- 
sarily involves a multiplication of whatever error there 
might be; whilst there are more insidious causes of error 
which creep in in an electrical apparatus, such as varia- 
tions due to battery resistance, temperature effects, slight 
dragging of the commutator sections and brush-tips, 





COMPARISON OF CRANK EFFORT AND TORSIONMETER DIAGRAM. 
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shaped magnet which moves over, but does at gts | interrupted, no current flows through the system, and the 


touch, a finely-wound coil. The coils are connec 


in series through a Wheatstone- bridge arrangement 


to a telephone receiver. When no power is being trans- | 


up| ammeter stands at zero. Immediately the shaft twists, 


however, the relative positions of the discs and brushes 
are altered, and current flows through the system until a 


mitted, the relative positions of the revolving — | Maximum is reached, when both brushes simultaneously 


and coils are identical at each revolution, 


no | overlap the conductors by half their width. The widths 


sound is heard in the telephone receiver. But when | of the brushes and notches are predetermined to register 
the shaft twists, the armatures get ‘‘out of step,” as it | the full-power torque of the shaft. 


were, and a clicking sound is heard until the pointer in 
the recording-box is moved by an amount equal to the 
number of windings in the coils, indicating that one 

et is ahead, or astern, of the other, until silence 


again ensues, and thus the angle of torque is caught and | details are as yet 


measured. 


Recently, Messrs. Barr and Stroud, the makers of the 
artillery range-finder which their name, have 
brought out a torsion-meter which is apparently based on 
the same idea as oe re the Gardner apparatus, but no 
available. 


Clever and 1 ious as these mechanical and electrical 


Some time ago Mr. Gardner, of Fleetwood, made an | instruments undoubtedly are, and manufactured with the 


metallic dust or damp on the contact surfaces, and so on. 

We turn, therefore, to other methods, and proceed to 
describe those torsion-meters which depend on the action 
of a beam of light. Herr Frahm, of Germany, and Pro- 
fessor Hopkinson, of Cambridge University, have been 
working for some time on the same lines, and each has 
evolved an ap tus so similar that probably the same 
description will suffice for both (see ENGINEERING, June 14, 
1907, vol. Ixxxiii., page 769). Starting. with the con- 
| centric tubes and parallel discs of Fottinger’s mechanical 
apparatus or their equivalent, the link-work for recording 
pu is dis with, and a small plane mirror 1s 
Sak geael to the edge of one disc, and oscillated by a 

rojection on the other disc. As the relative movement 
| Sowers the discs increases, so the plane of the mirror 1§ 
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altered. - A beam of light from a fixed lamp is projected 
on to the edge of the discs, and at each revolution of the 
shaft it is caught on the mirror and reflected on to a 
graduated scale. In a dark chamber, such as a shaft 
tunnel, the streak of light from the mirror on the rapidly- 
revolving apparatus is almost continuous, and the gradua- 
tions are read off with tolerable ease; but the almost 
inevitable spreading of the light beam adversely affects 
the accuracy of the om 2 : 
Mention should be e of a torsion-meter invented 
by Amsler, of planimeter fame (Fig. 15, 197). 
A concentric sleeve is fitted on the shaft; and the free 
end brought close up to @ tixed collar. A short scale 
is engraved on collar, and # pointer or vernier on 
the free end of the sleeve, something like the marks 
on & micrometer caliper gauge. As the shaft twists, the 
pointer moves “ong the ie. “The problem now is to 


| 


Fig.27 











RADIAL FLASH-LIGHT TORSIONMETER. 
(BEVIS-GIBSON). 


this in nowise-affects the- accuracy and: reliability of the 
result. At each end of the t, therefore, we have 
what is virtually an instantaneous shutter fixed, be it 
noted, directly to the shaft, and:there is.no connecting- 
link or gear between the dises,.sither .mechanical or 
electrical, except the beam of light -which-flashes once in 
each revolution —— 4. h pee tw shutters. ~— 
suppose now t to ing power. e 
disc behind the other by a. definite amount, and 
al three of the slots are still;in line, the fourth 
slot—namely, that in the lagging disc—effectually blanks 
the flash no light is seen at the eye-piecce. 

This is = = on nel the ay epee (Fig. 22) 
comes in. To pick up the light again the eye-piece must 
be moved by an amount equal to the circumferential dis- 
placement of the lagging disc. This is accomplished by 
manipulating the micrometer-spindle of the torque-finder, 
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Fig. 28. 
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read the scale as it is flying round with the shaft. Here 
advantage is taken of the instantaneous duration of an 
electric spark. Contacts are fitted on the shaft just in 
advance of the scale, and a spark throws a powerful light 
on to the polished scale once in each revolution, so that 
the scale, however fast the shaft is revolving, appears to 
an and thus the torque in degrees is read off 

irec y. 

The Bevis-Gibson flashlight torsion-meter (Figs. 16 to 
19) has undergone searching tests during the last eighteen 
months. Star with the well-known physical facts 
that the velocity of a et depen | infinite, and that 
light rays travel in absolutely straight lines through air 
of even density, it was conceived that some simple means 
of applying these principles to a solution of the problem 
of shaft torque should be forthcoming. The usual trial- 
and-error work with which inventors are so painfully 
familiar followed, and eventually the flashlight torsion- 
meter was evolved and putintouse. By a mental process 
of elimination, it was decided at the outset that the less 

gear” the better. ' ‘The angles to be measured are so in- 
conceivably minute, and im a rapidly-revolving shaft the 
time intervals are 80 inconceivably short, that nothing 
Sut an absolutely direct reading can give a true result. 

‘The method adopted can-be best shown by a diagram 
(Figs. 20 and 21).- Two blank discs are mounted on the 
shaft at a convenient distance apart. Each disc is pierced 
near its yerigheey by a small radial slot, and these two 
slots are in the same radial plane when no is bei 
transmitted, and there is no twist on the chaft. Behind 
one dise is fixed a bright electric lamp masked, but 
having 8 slot cut in the mask directly opposite the slot in 
the disc. At every revolution of the shaft, therefore, a 
flash of light is projected along the shaft towards the 
other disc. Behind the other disc is fitted the torque- 

nder—an instrument fitted with an eye-piece and capable 
slight ary eg adjustment. - The end: of the 

ye-plece next its dise is masked, except for a slot similar 
and opposite to the slot in the disc. When the four slots 
are set in line, a flash of light is seen at the eye-piece 
i revolution, and if the shaft revolves uickly enough 
eal ight hese ear to * This effect is 
ap ing over revolutions minute. 
At lower speeds the flash is seen to be intoomalstons, but 
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on which is a scale and vernier graduated in degrees. 
While the scale is fixed its vernier moves with the eye- 
+ age — the graduations are so — ge | the aid 
of a simple microscope, convenien inged, differences 
of 55 deg. can be readily discerned. For shafts of ordi- 
nary size the scale is set at 13.6 in. radius from the centre 
of the shaft, so that the degrees are about } in. apart. 
One-hundredth of a degree therefore means one-hundredth 
of din., or,j, in. Asan ——_ twists 1 deg. in 
10 ft. at full power, it is therefore possible to get the 
shaft horse-power to within 1 per cent. of full power. 
But as it is frequently possible to fit the discs 40 ft. or 





Fig. 30. 
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50 ft. apart, even this accuracy may be improved upon, 
ascertained 


and powers to. within one-quarter of 1 per 
cent. of full Users of the ordi steam-engine 
indicator readily appreciate what this means, for 
indicated horse-powers are frequently woefully erratic. 
When we consider that a steam-engine cylinder is often 
some thousands of times greater in area than the small 
indicator-piston, we get some faint notion of the effect of 
multiplication of error. Add to this the friction of the 
engine-piston, the piston- the guides, and the con- 
necting-rod joints, and we in to realise how much 
more reliable is shaft horse-power than indicated horse- 
power. For purposes of scientific data, especially in 
reference to ship - propulsion, latter term will, no 
doubt, soon become obsolete, and retire into the compara- 
tive obscurity of nominal horse-power and other like 
terms. 
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The slots in the torsion-meter discs are necessarily of 
esrnene width (Fig. 23), and in moving the torque- 
finder over, the light is visible for some distance along the 
scale. The light comes into view, attains a maximum 
amplitude an i and fades away as the eye- 
piece moves along the scale. If it were possible to gauge 
the exact point where the light attains a maximum, that 
is the point that would be used. Failing this, however, 
use is made of one edge of the slot. The finder is mo 
always in the samé direction in taking readi and 
stopped at the exact point where the light is cut off. So 
delicate is the sense of sight that a movementof , $5 deg. is 
sufficient to mark the difference between light and dark- 
ness. A zero reading is taken when the shaft is revolving 
idly—if ible, at or near full speed—and this reading 
forms a and is subtracted from any subsequent power 


readings. ; 

Let us see how this works in practice b employing s 
mechanical lantern-stide. First, —— e shaft to 
revolving idly. The finder is moved over until the light 


is just diemppesting. and the vernier is seen to be stand- 
ing at 0.53 deg. oe enaguee te eat) > Se See 
mitting power. The discs have twisted relatively to one 
en no light is seen until the ue-finder is 
moved the same amount. picked wu 
tly over until the light is just disap- 
mee § j e reading is now 2.39deg. Su 
rom this the zero reading of 0.53 deg. and we get the true 
86 deg. Now to apply our shaft 
jiagram (Fig. 4) referred to on 195. 

We will suppose that the revolutions are 475 per 
minute, The torque is 1.86 deg., and finding the inter- 
section of the lines on the diagram, the power is seen 
ay rh scarcel to point out that the 

t is, aps, y necessary to point ou ] 
whole Bove tion takes much less time than its descrip- 
tion. Indeed, it is possible to produce the shaft horse- 
power on a trial trip immediately on the termination of 
each measured-mile run, and to hand a slip to the officer 
in charge similar to that shown in Table I., containing all 
the information, in plenty of time for him to make any 
necessary adjustments before coming back on thestraight | 
for the next mile. ; : 

For reciprocating engines a simple modification of the 


finder is worked 
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pence torsion - meter enables the operator to take 
sev readings—usually twelve—in one revolution of 
the shaft. The discs are perforated with twelve slots 
arranged in the form of a spiral—one at each 30 deg. of 


TasLe I.—Flash-Light Torsion Meter Results, 


Engines, No, 1216. 
Vessel, H. M.S. ‘‘ Indispensable.” Date, November 31, 1907. 
Trial, Official Full-Power. At Clyde. 




















only 2 ft. or 3 ft. apart, and the relative movement due to 
shaft torque is naturally very much less than that of the 
discs in the axial form of torsion - meter. A masked 
lamp is fitted inside the smaller drum next the shafs, 
and £0 cloge to the drum that when the shutter opens, the 
source of light is oe at the shutter. The outer drum 
is made as large in diameter as can be conveniently 
arranged, the radial distance between the drums, as com- 
with the distance of the torque-finder from the 
source of light, giving by direct proportion the required 
multiplication of effect, and enabling the torque, as 
before, to be read off with extreme accuracy, considering 
the short length of shaft available. The light in this case 
is cut off by three knife-edges—one at the lamp, one at 
the inner dium, and one at the outer drum—the eye- 
piece being fitted with a diaphragm pierced by a minute 
pin-hole in the centre. The extreme sensitiveness of the 
apparatus is almost incredible. The angle of the flashing 
beam proceeding radially from the shaft can be measured 
to réooth of ad so that although only 3 ft. of shaft- 
jng may be available, the result is as good as if a 30-ft. 
Jength had been used with an axial-ray apparatus. 
dial-flash torsion-meters are not quite so simple in 





that a cabin grants, instead of in the enginé-room or 
tunnel. In the practical application of the flashligh: 
torsion-meter to various vessels fitted with steam-turbins 
installations some very interesting results have been forth- 
coming, which are set out in tabular formin Table IT. 
Attention is specially directed to the immense range of 
the a: tus. Some of the low powers recorded are less 
than half of 1 cent. of the full power. If indicated 
horse-powers of such small amount were required to be 
taken from a piston engine, the indicator spring would 
have to be changed for a very weak one to get a reasor- 
ably accurate card ; but no cuch change is required in the 
ap tus we are considering. 
hen, agaiv, the distribution of power in a turbine in- 
stallation can only be approximately estimated. The 
steam is turned into the high-pressure turbine and left to 
follow its own devious course through the successive 
turbines on its way to the condenser. At low powers it 
is sometimes found that the high-pressure turbine shows 
the most power, whilst for overloads the lower pressure 
turbines have the advantage. In Fig. 31 the percent- 
age distribution of power is shown by tree sets of figures 
—for a three shaft turbine installation, including high- 


FLASH-LIGHT TORSIONMETER, TWISTING MOMENT DIAGRAM, TAKEN OFF A THREE-CRANK ENGINE . 


, | oe a 
| “sa | 83 z 
Shaft. lot gifa| # |g |g 
. | Bee8le4!' a | 8 | af 
¢ seis 3 F 45 
@ | e7*8° le eos @™ 
| Ib. per | . deg. ‘ 
Wing... sq.in. | 710 6590 1. 300 
Starbd. { Centre - 130 | 680 6.02 120 7,480 
Port { Gentes Oe Pa 687 464 1.21 7,520 
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Mean revolutions... .. €96 Total .. 81,570 
Fig.32. 
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the circumference (Fig. 21). The lamp and _torque- 
finder must be moved radially from the shaft, so as to 
bring them into line with each corresponding pair of 
slots in the discs. By spotting the readings on a sheet 
of squared paper and sketching in the curve (Fig. 24), we 
get an actual twisting moment diagram, from which the 
mean torque is readily obtained. The mean torque with 
the revolutions is then referred to the power diagram, and 
the shaft horse-power read off as before. 

The modification of the apparatus is only required in 
the case of shafting driven by reciprocating engines. In 
a recent vessel a comparison in this connection was 
made (Figs. 25 and _ page 198). A crank - effort 
diagram was built up, in the usual way, from the indicator 
diagrams, due allowance being made for the effect of the 


inertia of the moving parte, and the torsion-meter twist- | Port, lo 


ing-moment diagram drawn down to the samescale. The 
latter curve corresponds closely with the crank-effort 
diagram, but the variation from the mean is greater in 
the shaft-torque on, due probab!y to the action of 
the propeller and the torsional oscillations thus set up. 
It will be noticed that the dotted-shaft diagram is con- 
sistently below the crank-2ffort diagram, the mean 
difference being about 10 percent. This difference corre- 
sponds almost exactly with the result obtained by steam- 
ing and indicating the engines disconnected from the 
ate ad in the wet basin before the underway trials, 


forms a striking check and corroboration of the two | Port 


curves. Cases sometimes occur, especially in modern 
warships, where a long length of ting is not available 
for torsion-meter purposes, and recourse must be had to 
a oo form of apparatus. 

'o meet this contingency, another modification of the 
flashlight torsion-meter is used, in which the beam of 
light, instead of flashing axially along the shaft, is made 
to flash radially through slots in concentric d1umas, and is 
caught by a torque-finder at a distance from the shaft (Figs. 
27 to 30, page 199). The drums are fixed to the shaft 
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TaBLE II.—Turbine Steamer. ema | and Setpemetinge amie te a ae. Fan 
. ; ° ows the estimated or design istribution, set B the 
Moonding Horse: Powers Taken During Triat Trips under | ctlculated distribution from the pressure-guuge readings 
ing Condité Displacement at the termi of each turbine, and set Cs 
Varying tions of ry = and Propellers. actual distribution of power over the three shafts as 
Sree a 1 ~ | ascertained by flashlight torsion-meter readings. 
| Revolu- | Shaft Shaft cae g | again to Table II., it will be seen that the 
Turbine Shaft. Torque. | tions per| Horse. Horse- starboard low-pressure turbine shows throughout the 
Minute. | Power. 2 series prep geese than the port. Investigation showed 
"= a oot. that the e-tip clearances of the two turbines differed 
Starboard, low-pressure; 1.43 | 4829 | 2775 | slightly, and a further comparison proved that the per- 
Centre, high-pressure ..| 1.69 461.2 | 2600 \rors centage difference of clearance was just sufficient to 
Port, low-preesure 137 4728 | 2600 “WY for the differences of shale Renae poses seconde 
Starboard, low-pressure | 1.32 461.2 | 2410 In a recent progressive trial of a v ta 
Centre, high-pressure ..| 1.65 426.8 2330 } eo triple-expansion engines, flashlight torsion-meter readings 
w- pressure 1.24 457.3 2200 were taken at varying speeds, as shown in Figs. 32 and 33. 
Starboard, low-pressure 1.15 426.4 | 1970 | Piotting these results in the manner before escribed, we 
Centre, high-pressure ..| 1.52 417.6 | 2080 | 000 notice an almost alarming fluctuation of torque as the 
Port, low-pressure ..| 1.13 418.9 | 1910 | power increases, and at one point—namely, where the 
Starboard, low-pressure | 1.05 418.4 1765 | intermediate crank is at right angles coming up, and the 
Centre, high-pressure ..| 1.52 422.3 2120 ss low-pressure has just opened full to steam on the down- 
Port, low-pressure 1.02 415.5 1670 stroke, the high- ure bein iy past cut-off—the pro- 
Starboard, low-preesure | 0.21 | 19836 | 162 | peller overruns the engine and the torque is negative. 
Centre, high-pressure ..| 0.27 206.3 | 185 \ 495 Other observations and ea ney might be made ; 
Port, low-pressure ..| 0.19 183.5 148 but oa has been - to indicate ee ane _ 
Starboard, low re| 0,22 146.7 88 possibilities of shaft horse-power res and we m 
Centre, high-pessoure may 171.4 87 257 | conclude that, whichever type of torsion-meter comes into 
» low-pressure = ..|_ (0.18 144.8 | 8&8 general use on the inexorable principle of “the survival 
Starboard, low-pressure | 0.07 46.3 13 of the fittest,” the torsion-meter in some form or other 
Centre, high-pressure ..| 0.05 86.1 15 \ 37.2 | has come to stay. 
Port, low-pressure oe 0.01 24.4 9.2 
a ———— | Inpusrrian Exursirion at Toviousk.—From_ May 1 
construction as the axial-flash type ; but there are certain | until September 20 there will be held at Toulouse (France) 
obvious advantages besides its applicability to a short | an international industrial exhibition, in which it ia hope 
length of shafting. For instance, the flash might be led | that English firms will take part. Applications for aan, 
vertically upwards through a tube in a deck immediately | &c., should be addressed either to the British Consul or 
overhead, and the readings taken at will in the seclusion | to the Exhibition suthorities before February 15. 
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WINDING - ROPES, SAFETY - CATCHES, | 
AND APPLIANCES IN MINESHAFTS. 


Tue solution of engineering problems in con- 
nection with mines mes more complex as time 
goes on, for the depths at which minerals have to 
be worked are ever increasing, and the difficulties 
which have to be overcome when winding from 
great depths are considerable. These difficulties 
are connected largely’ with the ropes and the 
arrangements of suitable safety-catches, on the 
reliability of which the lives of the miners depend. 

The mining indastry is one that affects the wel- 
fare of so many countries, and gives occupation 
to such a great number of human beings, that any 
attempts made to secure increased safety for the 
workers are at once worthy of our attention. 
There is also the advantage that the introduction 
of improvements generally results in more work 
being got out of the mines. There is, of course, 
nothing new in this view of the subject. For 
many years its importance has been widely recog- 
nised —chiefly, perhaps, in Great Britain and 
Germany, but also in all countries where mining 
operations are carried on. There has, however, 
been much diversity of opinion as to what are 
the best means of promoting the safety of the 
workers in mine-shafts, as well as in the shafts 
themselves. On the whole, it may, perhaps, be 


PS 










Fig.1. 

















(3) 





said that on the Continent there has been more 
inclination displayed to adopt safety appliances than 
in this country, the conservative opinions of 
British mine-owners, it is said, making them rather 
averse to the employment of such devices, as intro- 
ducing complications without securing positively 
any compensating advantages. We feel somewhat 
inclined to doubt this, however, although it is the 
view taken by some people. 

It is well known that some of the deepest mines 
in the world are in the Transvaal, and it is not 
surprising, therefore, that the attention of the 
authorities there has been particularly directed to 
the subject, and efforts have been made to collect 
all the information possible in order to make 
certain definite recommendations applicable to the 
mines on the Rand. It was therefore decided some 
24 years ago to appoint a Royal Commission to 
investigate the matter, and to collect all the evi- 
dence possible from the widest sources. 

That great advances have been made since the 
days when attention was first seriously directed to 
the need for mechanical safeguards is manifest. We 
have only to examine fatality figures to be con- 
vinced of that. We have no record of any safety- 
catch having been successfully used before 1851, 
but in that year Fourdrinier’s spring-wedge type of 
catch was applied. Since then many improv 
methods of winding have been adopted, which 
appear to have well repaid their introduction, for 
it is safe to suppose that the annual reduction of 
the fatalities per 1000 may fairly be charged to 
their use. In the years from 1850 to 1860, in 
British mines, one man was killed for i161 em- 
ployed, while in the years from 1881 to 1883 one 
man was killed for 4718 employed. The fatalities 
were due to hauling accidents and falling down 
shafts, &c. In the improvements adopted, detach- 
ing hooks and safety-catches have played an im- 
portant part. 
_ the Royal Commission appointed in this country 
in the ‘eighties did not view with favour the em- 
povmess of safety-catches, pointing out that the 

st safety-catch was a good rope, which, of course, 
was all very well up toacertain point. There were, 
however, cases in which the goodness of the rope 





did not prevent an accident, the rope having been 


knocked off the pit-head sheave. Here, in all 
probability, a pal + type of safety-catch on the cage 
would have Asma. el of life and damage to 
property. Good ropes have also been fractured by 
overwinding. 

The matter seems to have been brought to a head 
in the Transvaal chiefly by two distressing accidents, 
one of which occu at the Robinson Deep Gold- 
Mining Company, Limited, in 1904, in which 
forty-four natives lost their lives, due to the break- 
ing of a steel winding-rope, and also to the fact 
that, owing to this and similar accidents, a number 
of inventors in different countries had turned their 
attention to the improvement of existing devices 
for preventing the uncontrolled descent of skips or 
cages in the event of the winding-rope breaking, as 
well as accidents due to overwinding. It was also 
thought that many erroneous ideas as to certain 
existing appliances were current, and that the 
committee might do useful work by throwing light 
on these. 

As would be expected from its importance, the 
subject of winding-ropes received a large share of 
the attention of the svaal Commission, and the 
inquiries made may be placed under six headings, 
which include all the important features connected 
with what may be called the construction of the 
rope itself—namely, structure, material, preser- 
vation, examination, the best method of testing, 
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all, this is but natural, for the many purposes to 
which wire ropes are put really allow of many 
different kinds to be used with, perhaps, equal 
satisfaction. A feature, however, which appears 
to be fairly universal is that all manufacturers en- 
deavour to make the rope as ‘‘ dead” as possible 
consistent with flexibility. It is an important 
matter, because on it depends, to a great extent, 
the usefulness of the rope. In evidence before the 
Commission, Mr. W. M. Epton, M.I. Mech. E., 
M.I.M.E., who is now in charge of the Govern- 
ment Mechanical Testing Laboratory in the Trans- 
vaal, brought forward some interesting facts. 
He stated that during the four years he had 
been in charge of the laboratory, various ‘‘ lays” 
of wire-rope had come under his notice, and were 
illustrated in a diagram by him. Figs. 1 and 2, 
annexed, are taken from this diagram, and illus- 
trate the two extreme cases of the angle of lay. 
If we rd the circumference of the strand as 
one-third the circumference of the rope, the ratio 
of the length of lay of the strands on the rope 
to the length of lay of the wires in the strands 
varies between 2 to 1 and 3 to 1; for instance, if 
the lay of the strands on the rope is 9 in., the length 
of the lay of the wire in the strands will be from 
44 in. to 3 in. according to the particular maker’s 

ractice. The proportion of 2 to 1 is adhered to 

y most manufacturers. There is a rope made, 
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and the factor of safety. In the very exhaustive 
inquiries made, the testimony of a large number of 
the prominent manufacturers of winding-ropes was 
obtained, and it is interesting to note that these 
manufacturers, with only one exception, were in 
favour of the use of Lang’s lay for ropes for winding 
in shafts where the cage is guided and kept from 
swinging and rotating. One manufacturer recom- 
mended locked-coil ro In the Transvaal mines, 
however, their suitability is not considered to be 
established. Apart from manufacturers, two Ameri- 
can engineers asserted that they were in favour of 
ordinary lay ropes for all cases of ropes as at present 
in use. In the Transvaal mines, for raising an 
lowering persons nearly the whole of the ropes are 
Lang’s lay, and about 50 per cent. of these are used 
for rock as well as persons. From statistics fur- 


ed|nished by the Mines Department it appears that 


there are at present in use in the Transvaal 427 
winding-ropes, of which 416 are Lang’s lay. Of the 
remaining eleven, five are ordinary lay, four flat, 
and two many-stranded. 

It appears that the average winding-rope has a 
much shorter life on the Rand than on any other 
mining fields. There seems to be no doubt of this, 
for the fact is supported by many witnesses. _The 
reason for it is not so easy to find ; but it is said to 
be due to several causes, among which may be 
mentioned corrosive water in shafte, unfavourable 
mechanical conditions, and lower initial factor of 
safety ; but it is difficult to say to what extent each 


of these causes acts. 

As to the best lay of rope to adopt, probably the 
point will never be settled to the satisfaction of all 
engineers. It has been the subject. of much discus- 
sion for years, and, no doubt, will continue to 


create much interest fora long time tocome. After 


however, with a ratio of 3 to 1, which is strongly 
advocated by the manufacturer, as this ratio brin 

the angle of the lay of the strand in the rope exactly 
the same as the wire in the strand. is form 
seems to have distinct advantages, for it is very 
flexible, although very ‘‘dead,” and it also allows 
small ropes with very fine wires to be made with 
the Lang lay, which is otherwise impracticable on 
account of the rope unwinding when cut. Of course, 
the ordinary lay rope is ‘‘ dead,” as in the ‘‘ locked 
coil;” but these are not considered so generally 
satisfactory as the ropes with the Lang lay. The 
many-stranded rope and the flattened-coil rope are 


d | also ‘‘ dead,” as they can be made by twisting the 


wires of the core of the strand in the contrary 
direction.to.the outside wires of the strand. Ifa 
dead rope be required, as, for instance, when a 
bucket or kibble, which is free to spin, is used in 
shaft-sinking, probably the ordinary lay is the best 
‘ype to use, 

ith regard to the many-stranded ropes used on 
the Rand, which are constructed with twelve strands 
round three strands, they have not been sufficiently 
long at work for it to be said how they are going 
to answer. The outside strands of these ropes are 
made up of four wires round soft wire, and the 
inside strands are each composed of three wires 
round a hemp centre, and the inner and outer por- 
tions of the rope are each of Lang’s lay, but one is 
left-handed, and the other right-handed. The rope 
does not rotate. As to the cores used in wire- 
ropes, evidence appears to be, on the whole, in 
favour of steel cores of circular wire. When hemp 
cores are used, these are unable to keep their sha 
under heavy pressure, such as a winding-rope is su 
jected to, unless it is wound on a drum in a single 





yer. When deformation occurs, water finds its 
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way into the centre, and the core goes to pieces. 
Professor Hrabak has condemned steel cores on 
theoretical grounds ; but in spite of this, evidence 
seems to show that practically the hemp core is not 
superior. Opinion is not at all united as to the 
quality of the steel used for these cores, though 
modern practice inclines towards the use of steel 
but slightly lower in tensile strength than the steel 
used for the outer wires. It seems, however, to 
have been conclusively proved by tests carried out 
in the Transvaal Mines Department Laboratory 
that a hard wire in the core adds materially to the 
strength of the rope, and that these core-wires are 
no more liable to fracture in practice than those 
made of annealed steel or iron. If ropes of com- 
pound construction are used, their outer wires 
should be of as large a gauge as —— consistent 
with the size of the drums and sheaves on which 
they work. 

The material of which wire-ropes are made, like 
that used for other purposes, naturally differs in 
quality, though such terms as ‘‘ improved patent 
crucible steel,” ‘‘best patent crucible,” ‘ im- 
proved plough,” ‘‘ mild,” &c., must not be taken 
as denoting any fixed standard of tensile strength, 
for the ‘‘plough” steel of one maker and the 
‘*plough” steel of another maker may differ 
widely in their characteristics. Of course, the 
fundamental difference between crucible steel and 

lough steel lies in their bases, the metal used in the 
latter steel being of a finer quality than that used 
in the former. There are, however, other differ- 
ences which are the outcome of manufacture, such 
as heat treatment, &c. The manufacture of high- 
grade wire is, however, more or less of a secret 

rocess, and it is not easy to get more than the 
arest information about it. 

It is now pretty generally recognised that the 
ordinary mechanical tests of tension, torsion, and 
bending, when carried out separately on a specimen 
of aon may appear to justify the belief that the 
material is all that is desired, whereas practice may 
reveal that it is in reality of poor quality. For 
instance, the wire of a rope may be able to with- 
stand separately the tests of tension, torsion, and 
bending applied to it, but may, when these tests 
are applied simultaneously (as they must frequently 
be in a rope), fail completely. 

With the object of carrying out such tests 
together, a machine was devised by Messrs. J. A. 
Vaughan and W. Martin Epton, whereby this could 
be done. The machine is illustrated in Figs. 3 and 
4 on page 201, the former being a side elevation 
and the latter a plan. The specimen a is held in 
the grips b, which are secured to the stocks by 
universal joints, such asthe gimbals c. An adjust- 
able weight d connected to the tailstock by a 
flexible connection applies tension to the speci- 
men; and in order that the specimen may be 
twisted, the gimbal has a shaft e¢ which passes 
through the headstock f, and is secured by the 
collar g. The shaft can be rotated by the hand- 
wheel h, and can be held in any required posi- 
tion by the pawl i. A dial k shows the angle 
through which the wire has been twisted. On the 
table 1, which slides on the frame of the machine, 
are mounted two pulleys m. Round these pulleys 
the wire is ee as shown, or in any other way 
thought desirable. A eng see movement can 
be given to the table by the cranks n and the con- 
necting-rods 0, which are set in motion by the 
pulley p. The number of the reciprocations is re- 
corded by the counter r. When making the test:, 
suitable pulleys for the size of wire used are placed 
in position, and the wire is wrapped round them. 
A measured tensional test is then applied to the 
wire by means of the weight d, and, if desired, 
torsional stress is produced and noted. Recipro- 
cation of the table is then started, and continued 
until the specimen fractures. The number of re- 
ciprocations at the time of fracture will give a 
measure of the relative efficiencies under actual 
working conditions. Other uses for this machine 
will suggest themselves. 

For winding-ropes on the Rand, steel wire of an 
ultimate breaking stress of 105 to 135 short tons 
is recommended, and steel of about 120 short tons 
strength is usually adopted. There are cases in 
which 150-ton steel has proved quite satisfactory. 
Experiments have been made with nickel and 
with vanadium steels, but they have not proved 
satisfactory. With regard to the effect of galvanis- 
ing on wire ropes, investigations carried out by 
Mr. Epton and Dr. Moir seem to show that the 
ultimate strength is not lowered thereby, while the 





elongation is doubled, the capacity to resist torsion 
is reduced 20 per cent., and the capacity to resist 
bending is decreased 25 per cent. On the subject 
of galvanising wire ropes opinions are, however, 
much divided, and any evidence as to its cage 

articularly in acidulous water, must, we think, 
be accepted with due caution. With regard to the 
increased elongation said to be due to een 
it is difficult to understand why galvanising should 
have this effect. 

With regard to the preservation of winding- 
ropes, all evidence goes to show that preserva- 
tive treatment of the rope during manufacture is 
of the greatest importance, and the core of Russian 
tarred hemp should be thoroughly soaked in a non- 
acid lubricant. The lubrication of the wires as 
they are being laid up should also be attended to. 
The nature of the lubricant used on wire ropes 
may appear at first sight to be not of vital impor- 
tance, so long as the material used is a lubricant ; 
but evidence goes to show that this is a very unwise 
view to take, and ropes have been known to have 
been ruined by the use of objectionable lubricants. 
Among these, Stockholm tar, tallow, and resin 
may be classed. The first always contains acetic 





| overstraining of the drum-flange, the flange at that 
point is formed with an annular projection sloping at 
an angle of 45 deg. for the depth of the second layer 
of rope. Below the sloping part there is a filling- 
iece shaped along a spiral, so as to fill the space 
tween the edge of the rope and the lower edge of 
the conical projection of the drum-flange, as seen in 
Fig. 6. This prevents the end of the second layer 
of rope being wedged between the first layer and 
the foot of the flange. Flanges flaring out as in 
Fig. 8 are considered bad, as are also flanges formed 
as in Fig. 9 for the same reason. 
As a further means of prolonging the life of ropes 
periodical recapping is recommended. When this 
is done, from 10 ft. to 12 ft. of the rope are cut 
off from the lower end, and the whole working part 
of the a is shifted that amount towards the cage. 
The careful periodical examination of each winding- 
rope by a competent man should also be looked 
upon as an absolute necessity. The parts of a 
|rope that should be most carefully examined are 
where contact with the pit-head pulleys occurs 
|at times of acceleration or retardation, the parts 
of the rope which come in contact with the 
| flanges of the drum, and the part of the rope 
between the drum and the sheaves when the 






























































acid, the second readily turns rancid and becomes 
acid, and the last is, for the most part, an organic 
acid. Some authorities consider that Stockholm 
tar alone is sufficient to destroy a rope. 

There is no doubt that speed of winding has an 
effect on the life of a rope, and that high speed 
tends to shorten its life. This does not appear to 
arise from high speed per se, but from the greater 
liability there is to shock and sudden strain where 
high speeds are in vogue. These ill-effects may 
be minimised by making the pit-head sheaves 
as light as possible, and the winding-drum 
massive, so as to reduce the shocks as much 
as possible at starting and stopping. It has been 
found that with heavy sheaves there is a tendency 
to wear the ropes severely at the points of accelera- 
tion and retardation, owing to the skidding of the 
ropes when the velocity changes quickly. A good 
agen cig is of advantage in connection with 
this, as it isa help towards careful driving and con- 
sequent steadiness of running. It is well known 
also that the design of the winding-drum may have 
much to do with the wear of the rope, and the 
diameter has, perhaps, as much effect on this as 
anything. Where drums of small diameter are 
used, and the rope is carried on them in several 
layers, a very injurious pinching effect on the rope 
may be produced at the flanges where the rope is 
forced to turn backwards on itself in a riding turn. 
With the object of minimising this as much as pos- 
sible, Mr. H. C. Behr, consulting mechanical engi- 
neer to the Consolidated Goldfields of South Africa, 
Limited, has introduced a special form of flange, 
which is shown in Figs. 5, 6, and 7, annexed. In 
this design the last groove to where the rope is 
attached is made to rise gradually above the other 
grooves, so as to raise the second layer of rope 
gradually and without shock above the first layer, as 
shown in Fig. 5. When the rope mounts from the 
second to the third layer, where it cannot be assisted 
by a rising groove on the drum, in order to prevent 





cage is at the bottom of the pit. In addition to 
these, the rope should be carefully watched where 
it is connected to the cage, because corrosion often 
attacks it at that point. Some engineers believe 
that the load should be taken off the rope during 
examination, while others (about equal in number) 
think that this is not necessary. Internal wear is, 
of course, difficult to detect, for the reason that it 
is not easy to see what is taking place within the 
rope without opening it out, which is an operation 
caludeaet to damage the rope. 


(To be continued.) 








THE BRUSH-PARSONS TURBINE 
MACHINERY. 

Ir was but natural that the development of the 
steain turbine for electric-lighting work should have 
attracted the early attention of those firms of 
engine-builders with whose productions the turbine 
came directly into competition. Prominent among 
such firms was the Brush Electrical Engineering 
Company, Limited, of Loughborough, who for 
many years had devoted themselves largely to the 
manufacture of high-speed engines for direct- 
coupling to electric generators. The knowledge of 
the requirements of such plant, and the desire to 
be able to offer customers whichever of the two 
types of prime mover they might prefer, determined 
the company to acquire a license from the Hon. 
C. A. Parsons for the manufacture of the turbine 
associated with his name, the Parsons turbine 
having been decided on as the most satisfactory and 
thermodynamically efficient type yet developed. 
Consequently, about four or five years ago the 
Brush Company commenced the construction of 
these machines, and at the same time evolved 
designs of high-speed generators, both continuous 
and alternating, so that the company should be 





in a position to supply complete turbo-generating 
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units of their own manufacture. We are now 
able to place before our readers very full de- 
tails of the machines which have been evolved from 
the combination of the experience of the Brush and 
Parsons companies. The Brush-Parsons turbine is 
of the pure compound parallel-flow reaction type, 
and follows broadly the lines of construction laid 
down by Mr. Parsons, although many important 
details are peculiar to the Brush Company. The 
external view of a 1000-kilowatt machine coupled to 
an alternator, and the view of the same machine 
during erection, with the casing opened, shown in 
Figs. 1 and 2 respectively, on Plate XIL., give a 
general idea of the constructional practice adopted 
by the Brush Company. On Plate XI. this practice 
is illustrated in greater detail, Fig. 3 being a longi- 
tudinal section through a 1500-kilowatt turbine, 
Figs. 4 to 6 showing the general arrangement and 
over-all dimensions of the same machine coupled to 
a Brush three-phase generator, and Figs. 9 and 10 
giving two views of an 850-kilowatt direct-current 
generator by the same company. 

Dealing with the turbine first, the design shown 
was built to develop a normal full-load output of 
1500 kilowatts at 1500 revolutions per minute, 
using steam at 175 lb. pressure above the throttle- 
valve, superheated 150 deg., and with a vacuum of 
27in. Using the by- , the load may be increased 
to 2000 kilowatts for an indefinite period, the 
limit being imposed by the alternator. It will 
be seen that the rotor is made with four main 
diameters instead of the three generally employed. 
This practice allows of a better correlation between 
the steam- e area and the steam volume, and 
thus a more uniform steam velocity, than the other 
method, without unduly increasing the length of 
the low-pressure blades. Steam enters the casing 
at the annular port A, Fig. 3, and flows away to 
the right, passing through eight ‘‘ expansions ” or 
groups of blading on its way to the condenser. 
The condenser is situated immediately beneath the 
turbine, and is connected to it by means of a 
copper bellows pipe, shown in Fig. 4. The longi- 
tudinal pressure on each of the four drums is 
balanced bya dummy piston, of the mean diameter 
of the blading, these dummies being shown to the 
left of the port A. Each drum is balanced sepa- 
rately by a pipe, which equalises the pressure 
acting on the dummy with that existing against the 
corresponding drum. These equalising pipes are 
shown in the illustration, and it will be noted that 
they are all outside the body of the casing, and not 
cast as ports through it. The latter practice was 
favourable to distortion of the casing under steam, 
a point which has to be rigidly guarded against. 
The equalising pipes, moreover, are either curved, 
or fitted with expansion pieces, so that they may 
yield freely under the expansion of the casing. No 
glands are used for this, as in some turbines, on 
account of the chance of their becoming stuck. The 
by-pass steam for overloads is admitted around the 
port B, and the first drum is made slightly smaller 
in diameter beyond this point, in order that end- 
balance may be obtained when the by-pass is in use. 

The rotor body is made of a single steel forging, 
machined, of course, inside and out. At the high- 
pressure end it is forced into a recess turned into 
a heavy flange forged solid with the end-shaft, and 
the bolts holding these parts together also hold the 
ring forming the third and fourth dummy pistons. 
The low-pressure end-shaft is also flanged out, re- 
gistered, and bolted to the rotor, as shown in Fig. 3. 
Those familiar with turbines will know of the 
numerous cases of trouble that occurred through the 
end-shafts of the earlier turbines working loose in 
the rotor. The former practice was to shrink or 
force them into place, but the high temperature of 
live, or especially of superheated, steam caused the 
spigot ends to come loose through differential ex- 
pansion. In the turbine illustrated it will be 
noticed that any differential expansion that tends to 
occur will act to tighten the connection between the 
Shaft and rotor, as at the high-pressure end the 
heated rotor forms theinner member. At the low- 
pressure end the likelihood of trouble is not so 
great, because the temperature differences are less. 
Moreover, all bolts used are made a driving fit into 
their holes, and the nuts are locked by riveting over 
the ends of the bolts. The rotors for the smaller 
sizes of machines are made in a somewhat different 
manner, and will be referred to later. 

The upper part of the casing of all the Brush 
turbines, over 750 kilowatts, is hinged to the lower 
at each end, so that the machine may be readily 
opened and closed without getting out of register. 


The smaller machines are furnished with guide- 
studs. The hinges can be seen in Figs. 5 and 6 on 
Plate XI. Each part of the casing for turbines of 
over 500 kilowatts is built up of three castings, so 
as to lend itself to rapid and accurate machining. 
The castings register together, and are permanently 
fastened together by means of studs, as shown in 
Fig. 3. After planing the joint and rough boring, 
the horizontal joint is scraped and the boring and 
grooving are completed, special care being taken that 
the axis of the bore is in the plane of the horizontal 
joint. The casings are drilled to jig, so that perfect 
correspondence is obtained between the holes in the 
= flanges. The exhaust end of the casing is 
bolted to the turbine bed-plate, while the foot at 
the high-pressure end is free to slide between ma- 
chined guides, so as to allow the longitudinal expan- 
sion and contraction to take place without restraint. 
The care taken to eliminate causes of distortion 
by avoiding the use of equalising ports in the casing 
has already been mentioned. To make a turbine- 
casing of the pure cylindrical form without pro- 
jections of any kind is impracticable, and the 
necessary employment of horizontal flanges at the 
joint at once introduces an unsymmetrical arrange- 
ment of metal. To neutralise the effect of these 
flanges the Brush Company cast two other equally- 
spaced ribs in the top and bottom parts of the 
casing, which tend to make the complete casing 
equally unliable to distort in any direction. These 
ribs are shown in the cross-section, Fig. 7. 

In the end-casings are cast inspection - holes, 
normally closed by covers, by removing which it 
is possible to see the ends of the rotor. The great 
use of the orifices, however, is to enable any con- 
tact of the blades or dummies to be easily heard 
when the rotor is slowly moved round. An exhaust 
relief-valve is fitted, as shown in Fig. 3, which 
opens automatically should the pressure at the 
exhaust end of the turbine ever exceed that of the 
atmosphere. This valve can be operated by hand, 
by means of a lever, which, when depressed, de- 
stroys the vacuum and rapidly brings the turbine 
to rest when shutting down. A large oil-tank, 
closed by a removable cover, is formed in the 
turbine-bed. From this tank oil is forced by the 
pump to all bearings of both the turbine and 
the generator. Details of this pump will be given 
subsequently. The return of the oil from the 
generator bearings to the tank is by means of a 4-in. 
wrought-iron pipe cast in the bed-plates. At the 
junction of the bed-plates the pipe-ends are recessed 
a little into the faces and expanded into the holes. 
The joint is made by a ferrule of lead, and proves 
perfectly oil-tight in practice. 

Coming now to details, one of those ogre to 
the Brush Company is the design of the glands, 
which prevent leakage along the shaft where it 
emerges from the casing. Both ends of the rotor 
are in communication with the condenser, so that 
leakage of air inwards is what has to be provided 
against. A common way of doing this is to supply 
steam to the centre of the gland at a pressure 
slightly above that of the atmosphere, so that any 
leakage into the turbine must be steam, and not 
air. The Brush Company in certain cases fit 
glands of this type, but generally use a water- 
gland for the purpose, details of which are given 
to an enlarged scale in Fig. 8. A brass disc is 
forced upon the shaft, the circumference of the 
disc being flanged and turned with fine serrations. 
This rotates in a chamber with about 15 mils clear- 
ance all round. There is water in the chamber 
which is thrown to the circumference by <a 
force and effectually seals the clearance space. e 
smaller flange formed on the outer end of the boss 
of the disc acts as another seal in series with the 
first, but its main function is to prevent water 
escaping outwards from the gland. The circum- 
ference of the chamber in which it revolves com- 
municates at the lower side by a groove with the 
larger chamber, so that water is returned to the 
latter. This form of gland has a certain advantage 
over steam-packed glands, in that it tends to cool 
the shaft somewhat. It presents no difficulties 
whatever to the opening of the turbine, as the 
upper part lifts off with the casing, leaving the disc 
exposed to view on the shaft. 

igs. 9 and 10, on Plate XI., give two views 
of the Brush continuous-current turbo-generator, 
but detailed consideration of this will be deferred 
until later. 

Figs. 11 and 12, on Plate XITI., show the type of 
rotor used for machines of 500 kilowatts and less. 





The rotor is a steel forging, as in the larger type, 





but, as will be seen, the high-pressure end is forged 
down to form the shaft, so that no possible source 
of looseness exists at this end. The low-pressure 
end-shaft is flanged out, and fixed to the rotor by 
studs. The nuts on these studs are locked by 
burring over the ends of the studs. Moreover, to 
prevent the studs themselves from unscrewing, the 
facing for the nut is recessed } in. into the metal of 
the flange, and made ae large enough to clear the 
corners of the nut. hen the latter is screwed up, 
the metal of the flange round the facing is caulked 
over, so as to catch several corners of the nut. 
The rotors, like the larger type, are machined all 
over, and are thus usually in perfect balance; but 
the balance is checked, and, if need be, corrected, 
by ee ee up to working speed on a special 
balancing-bed. 

On Plate XIIL., Figs. 13, 14, and 15 show the 
design of the stop, throttle, and by- valves. 
The exterior view of the chest containing these is 
given in Fig. 16, Plate XIV., and a photograph 
of the throttle-valve and its seat is reproduced in 
Fig. 17. The stop-valve is horizontal and is arranged 
to act as an emergency valve when tripped by hand 
or by the emergency governor. By means of a by- 
pass formed on the valve itself the stop-valve is 
practically balanced at the moment of opening. As 
a stop-valve it is actuated in the usual way, by a 
hand-wheel and screwed spindle, by which it can 
be opened and closed. e nut, however, is not 
rigidly fixed to the hand-wheel, but is formed as a 
separate sleeve, free to slide axially in the hand- 
wheel, with which, however, it must always turn, 
whatever its axial position. The sleeve is kept in 
position by a trigger connected to the emergency- 
governor gear and to a hand-lever. When the 
trigger is withdrawn, the sleeve is free to slide with 
the spindle as the valve closes. When used as an 
emergency valve the closing force is supplied by a 
_— steam-cylinder. Whatever the position of 
the emergency trigger, the stop-valve can always be 
closed positively by use of the hand-wheel. It 
is well known that the chief cause of failures of 
emergency valves to act has been owing to the valve 
sticking, through lack of use ; and the great advan- 
tage of combining the emergency valve with the 
stop-valve as far as possible is that, owing to the 
necessary use of the valve in the latter capacity, it 
will be found free and in good working condition 
when required as an emergency valve. Where 
spindles have to be packed, soft packing is never 
used, but a simple form of metallic packing, which 
acts in effect like a labyrinth gland. 

The throttle - valve, illustrated separately in 
Fig. 17, has its seatings formed at the lower end of 
a long cylindrical casting, so that they shall be 
affected as little as possible by any distortion of the 
valve-chest under heat. Both the throttle and the 
by-pass valves are entirely automatic, being con- 
trolled from the governor through steam-relays. 
Both valves are of cast iron, and are double beat. 
The relay for the throttle-valve, shown in Fig. 13, 
is of the well-known Parsons type, in which the 

overnor controls directly a small plunger-valve, 
orming the exhaust-valve of the rela: oplinder, to 
which steam is constantly admitted. The plunger- 
valve has also super = | on it an oscillating motion 
derived in this case from an eccentric on the end of 
the oil-pump spindle (see Fig. 33, page 205). When 
the plunger-valve closes the relay-cylinder exhaust, 
the steam pressure rises under the piston fixed to 
the valve spindle and raises it against the force of a 
strong spring, which at once closes the valve, when 
the relay-cylinder exhaust is again open through 
the movement of the plunger-valve. Whrough the 
periodic motion of the plunger-valve, the main valve 
also acquires a periodic motion, and admits steam 
to the turbine in puffs, which are of longer or shorter 
duration according to the load. 

In order to avoid deterioration of the relay sprin 
by subjecting it to high temperature, it is arrang 
to be entirely out of the steam space. The by-pass 
valve is controlled in 4 similar manner to the throttle- 
valve, and comes into action automatically on over- 
loads. The weight of the valve-box is supported 
by a strong spring contained in a bracket attached 
to the turbine underbed, thus relieving the turbine 
of any strains due to its weight. 

The simple and very efficient form of thrust- 
block, for taking up what slight end-thrust there 
may be on the spindle, and for accurately locating 
the position of the rotor longitudinally, is shown in 
Figs. 18, 19, and 20, on Plate XIV. This form was 
decided upon by the Brush Company after nume- 
rous trials of various types of thrust-bearing at high 
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speeds. Since it is essential that the rotor should 
have av extremely limited amount of end play, 
thrust-blocks for reaction turbines are generally 
made in two halves, joined along a horizontal plane, 





thrust on the rotor is practical, absent at all loads, 
and that even with fairly high ing pressures on 


pg ae ay,» thrust-block the wear is negli- 
g 


le, the Brush Company permanently fixed the 
upper and lower halves of the thrust-block together, 


the upper half being free to slide relatively to the | ppe 


lower one. The lower half is then arranged to take 


thus doubling the effective bearing surface and 
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any end-thrust on the rotor directed towards the 
thrust-bearing, and the upper half that directed 
from the thrust - bearing. The whole forms in 
effect a rather complicated arrangement of two in- 
dependent thrust-blocks with two sets of adjust- 
ing-gear. Finding that their system of dummy 
pistons gives such a perfect balance that end- 
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abolishing one adjustment. The running collars 
are of steel; the stationary collars are of bronze 
turned so as to allow the running collars 0.002 in. 
to 0.003 in. play. At two points on the inner 
periphery of each stationary ring, oil is delivered 
under a small pressure, and, aided by the centri- 


to the outer periphery of the bearing, and is 
drained away at two points on the upper half of 
each ring. delivery and drain-holes and _pas- 
sages will be easily followed in Figs. 18 and 19, 
Plate XIV. 

The chief function of the thrust-block is to fix 
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the longitudinal position of the rotor in the cylinder, 
and thus the ‘‘dummy clearance.” The method of 
adjusting this is peculiarly simple and positive. The 
thrust-block, being securely bolted to its flanged 
end cover, is moved by means of the lever and link, 
shown in Fig. 3, Plate XI., towards the left until 
the dummies come into contact. In that position 
the distance between the thrust-block cover and 
end of y tonenad face is then accurately gauged, and 
an annular liner of that .thickness less the desired 
dummy clearance inserted. On tightly screwing 
up the thrust-block cover the rotor will be set in 
the required position. 

The inverse problem of measuring the dummy 
clearance at any time is equally simple : it is only 
necessary to slack back the nuts on the thrust- 
block cover, and pull back the thrust-block till 
the dummies come into contact. The thickness of 
feeler which can be inserted between the cover and 
liner is an exact measure of the dummy clearance. 
This operation can be done so quickly that it is 
easy to measure the minimum dummy clearance 
under practically any working condition of tem- 
perature in the turbine. 

The nature of the dummies just referred to is 
well shown in Fig. 21, Plate XIV. The collars, seen 
in the lower part of the illustration, are turned on 
the edge of the dummy piston, and run just out of 
contact with the L-shaped pieces caulked into the 
casing. ‘These pieces are usually of drawn brass, 
but sometimes for the high-pressure dummy, where 
superheated steam may be met with, they are of 
drawn nickel steel. They are inserted in lengths of 
2 in. to 4in., and held by caulking, as shown. It will 
be seen that the steam to leak over the dummy piston 
has to pass through each of the narrow clearance 
spaces at high velocity, and as it loses all this 
velocity immediately, and has to acquire more to pass 
the next collar, its pressure is rapidly reduced, and 
the quantity which escapes is very small. Another 
type of dummy packing acting on the same prin- 





ciple is shown in Fig. 22. In this, although the 
contractions of flow are more numerous, there is 


fugal action of the rotating-ring, makes its way | more or less a straight run for the steam, and the 
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packing is probably not so effective as the former|is clearly shown in Fig. 26. Such blading is|area is approximated to by stepping the blade 
type. However, it permits of free longitudinal not subject to vibra-| heights some eight or nine times in the length of 


movement of the rotor to take up differential 
expansion, &c.; and for the low-pressure dummy 
piston, where the volume of the steam is very 
great, and the leakage, consequently, of less im- 
portance, this type fulfils all ne mga oT 

For the reception of the blades parallel grooves 
are bored in the casing and turned in the rotor, 
and the side walls of the rotor grooves are corru- 
gated, as shown in Fig. 23, Plate XTV. Views of the 
upper and lower parts of a partially-bladed casing 
are reproduced in Figs. 24 and 25, on page 216. 
Fig. 26 shows a close view of a part of a rotor while 
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mechanically strong, an 

tion troubles. Should anything occur to bring 
the periphery of the blade-ring into rubbing 
contact, the thinned tips are quickly worn away, 
thus automatically relieving themselves. This 
statement is amply borne out in practice; and we 
have seen a machine opened up in which, though 
an intermediate group of blades of the ordinary 


type had been completely stri the thinned 
blades had been worn away By tips without 
sustaining any other injury whatever. A view of a 
single blade is given in Fig. 28, page 204, which 
shows the transverse corrugations stamped at the 
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A second and much more accurate 
got by slightly increasing the 


the turbine. 
a ee : ° 
e outlet angle in ing along each group. 

The effective area et ances from any iow is 
equal to the annular area multiplied by the sine of 
the discharge angle, and by altering this angle 
from, say, 16 deg. to 22 deg., the discharge is 
iaspenaell in the ratio 


Bin 16 deg. _ 0.275 _ 1.1 95 
Sin 22deg. 0.374 ~— 


This alteration of angle is practically achieved by 
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being bladed, and Fig. 27 a rotor completely 
bladed. The method of blading and the form of 
the blades are excellently illustrated in Fig. 26. In 
the grooves the blades are inserted alternately with 


dista:ce-pieces, generally known as caulki -pieces, 
and made to the exact shape of the space between 
the blades and the groove walls : first a blade, then 
& caulking-piece, and so on until the groove is 
filled with a complete ring of blades. e pieces 
are then eaulked vertically, and their metal spread 
80 asto fill the corrugations in the blade roots and 
in the groove walls. A lacing-strip is secured to 
the blades by silver solder, and cut at intervals 
Tound the circumference to give flexibility for ex- 
Pansion or contraction under the varying tem- 
peratures met with in practice. The notch near 
the blade-tips, for the reception of the lacing, 
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root, the thinned tip, and the lacing-notch. The 
blades are drawn to the required section and 
received in the department in about 6-ft. lengths, 
which, after having been carefully gauged and 
examined, are, if found satisfactory, passed into the 
stores. The individual blades are cut off in a 
stamping-press, which at the same time imprints 
the two corrugations on the root of the blade. 
Considering the blading from a thermodynamic 
point of view, it is obvious that, since the steam 
expands steadily in passing through the turbine, 
the area through each row of blades should increase 
at the same rate if the ratio of the speed of the 
steam issuing from the blades to the blade is 
to be kept constant, as is generally desirable for 
efficiency ; where high thermal efficiencies are 
aimed at this is indeed essential. This increase of 
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using different blade and caulking sections ; and it 
is checked in the blading-shop, not by measure- 
ments of blade angle in which accuracy is exceed- 
ingly difficult to attain, but by gauging—by using a 
kind of feeler—the normal distance between two 
adjacent blades at outlet. Referring to Fig. 29, 
page 204, if the blades are pitched p in. apart, then 
the opening at their outlets, g in., is given by 7 = p 
sina. Suitable values of y are calculated for the 
various rows in the turbine ; and it is the duty of 
the shops by ‘‘ gauging ” the blades to make sure of 
the calculated values being obtained. Should this not 
be given exactly by the caulking section used, a ccr- 
tain small amornt of adjustment is possible before 
attachment of the lacing-strip by twisting or setting 
the blades until the correct gauging is attained. 





The blades are made either of copper, where 
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superheat may be met with, or of a special brass 
alloy, having the following characteristics :—20 to 
23 tons per square inch ultimate tensile stress with 
40 per cent. elongation on 2 in., the test-piece being 
turned from a bar as cast about 1 in. in diameter. 
As to the holding power of a caulked ring, it may 
be mentioned that repeated experiments have been 
made of trying to pull out caulked blades. It is 
found thata blade about # in. wide generally breaks 
before pulling out, with a load of about 11 cwt. 
As in no case does the total centrifugal force on the 
longest blade of that size reach 1 cwt., this gives a 
factor of safety of well over ten against centrifugal 
stress. 

In the method of caulking in the blades indivi- 
dually as described, as against inserting complete 
half rings of blades, held in a foundation ring, 
there are certain undoubted advantages. The 
grooves are narrower, and the amount of metal to 
be held in against centrifugal stress, or to cause 
trouble by expansion, is much less. It is clear 
that the smaller the section of the caulked ring the 
less the stress on the metal of the cylinder and on 
that of the rotor, and it must not be forgotten that in 
the case of the rotor this stress is additional to the 
centrifugal stresses. Where the metal gets strained 
beyond the limit of elasticity very curious and 
unlooked-for effects sometimes occur. For in- 
stance, in some built-up systems with superheated 
steam the openings between the blades have been 
found to gradually close up and seriously reduce 
the turbine power output. The open-ended blades 
probably cause some guidance of the leakage past 
their tips on account of the viscosity of the steam, 
and so reduce the loss due to such leakage. 

As seen in Figs. 30 and 31, page 204, the 
governor and the independent emergency governor 
are carried on a vertical spindle driven from the 
main turbine shaft by helical gearing. The regu- 
lating governor is spring-controlled, and is fitted 
with knife-edge joints, and the main spring is in 
halves, coiled respectively right and left hand. The 
emergency governor, recessed into the helical 
wheel, is of the knock-out type, and as each weight 
has its own spring independent of the other weight, 
the governor is really in duplicate. The emergency 
governor acts by releasing a trigger, and thus per- 
mitting the main stop-valve to close anennatlealae. 

Fig. 32 on page 204 shows the two parts of the 
claw-coupling between the turbineand the generator. 
It is of the Parsons type, and is so simple as to need 
no description. 

At the lower end of the governor spindle (see 
Fig. 30) is the helical wheel, which drives a corres- 
ponding wheel attached to the oil-pump spindle. 
The oil-pump is a valveless rotary pump, the arrange- 
ment of which is clearly shown in Figs. 33 to 36, 
page 205. The pump draws oil through a strainer 
in duplicate, we ore ben removed while the plant 
is running. Oil disc from the pum 
through an oil-cooler to the teacilign sad Susie 
thence back to the oil-tank. 

The standard design of bearing is illustrated in 
Figs. 37, 38, and 39, page 205. The bearing proper, 
consisting of a cast-iron shell lined with’ white 
metal, rests on a spherical seat formed on an outer 
ring of cast iron, which in turn is supported by the 
cylinder and keep in a suitably formed groove. 
Around the periphery of this ring there is clear- 
ance, except where four steel pads, at opposite ends 
of the vertical and horizontal diameters of the ring, 
bear against the cylinder and keep. A number 
of liners of known thickness are included between 
each steel pad and the ring, and these provide 
means for adjusting the setting of the bearing in 
any direction. The steel pads are screwed to the 
ring, holding the liners in place, and the whole is 
turned to fit the bore of the cylinder seating. 

The total thickness of liners on each diameter is 
equally divided between the ends, and moving one 
or more to the opposite end of the same diameter, 
the bearing centre is moved a/ong that diameter a 
distance equal to the thickness of the liners moved. 

The lubricating oil enters from below, and passing 
into the hollow shell of the bearing, keeps it cool, 
first by conduction, then passing along the oil- 
grooves shown, the oil carries off still more heat, 
and ultimately escapes at either end of the bearing. 
The bearing, being made in halves, can, of course, 


be removed without lifting the rotor. 

Having now dealt at some length with the 
details of the Brush-Parsons turbines, we may now 
turn to the consideration of the machinery driven 
by them. When the Brush Company took up the 
manufactures of turbines, it was found advisable to 





develop types of high-speed generators for both 
alternating and continuous current, in order that 
the company might be in a position to supply gene- 
rating units of their own manufacture complete 
from the stop-valve to the switchboard. So far as 
alternators are concerned, the Brush practice is to 
use a cylindrical revolving field-magnet built up 
of laminations, in preference to either salient poles 
or a solid cylinder. In other features the machines 
agree very closely with the practice followed by 
other firms of repute. The ventilating air is drawn 
in through an iron casing from the bed-plate to 
each end of the rotor, and escapes through gauze- 
covered orifices in the upper portion of the stator. 
The stator-casing is usually a solid casting, so 
that the rotor has to be removed endwise from 
it. If it is constructed in halves to suit the wishes 
of the purchaser, the joint is horizontal, and the 
outer bearing is electrically insulated from the bed- 
plate. Lack of attention to this point has resulted 
in currents flowing through the bed-plate and shaft, 
giving rise to curious troubles in the bearings. The 
exciter is directly coupled to the shaft, and is placed 
on a bracket on the outboard pedestal. A Brush 
three-phase generator, of 1500 kilowatts, at 3000 
volts, 50 cycles, and 1500 revolutions per minute, 
is shown in Figs. 4, 5, and 6, Plate XI. 

The principal interest in high-speed electrical 
machinery, however, lies with continuous-current 
generators, as the problem of design is much more 
difficult. Of such machines the Brush Company 
have built quite a number. As turbo-dynamos for 
small outputs involve less difficulties than larger 
ones, it was decided at first to limit the size of 
individual machines, and in the earliest turbo sets 
the firm built the generator was split up into two 
units. Three 400-kilowatt direct-current turbo- 
plants, 2 by 230 volts, 2750 revolutions per minute, 
of this type have been in successful operation for 
several years in the Port Elizabeth Municipality 
Power Station. 

After it had been proved that the type of machine 
and the principles adopted in the construction were 
giving good results, the firm considered themselves 
in a position to undertake the construction of 
machines of larger capacity in single units, and in 
the beginning of 1907 they delivered an 850-kilo- 
watt unit for the Adelaide Electric Lighting and 
Traction Company. This machine proved very 
satisfactory on test and in actual running, its col- 
lection being absolutely sparkless at all loads with 
fixed brushes, the temperature rise of the commu- 
tator being in consequence very low. We also 
understand that it was found possible to throw full 
load on and off by means of a circuit-breaker with- 
out any danger of flashing over, as only a slight 
flicker could be observed on the brushes when the 
change of load took place. 

This machine, shown in Fig. 40, page 208, was of 
the four-pole shunt-wound type, with series inter- 
poles and compensating winding, similar to that 
illustrated in Figs. 9 and 10, Plate XI. Thearma- 
ture is built up of laminations, with paper insula- 
tion between, and a number of ventilating-ducts 
are provided, so that free circulation of air may 
take place through the body of the armature to cool 
the core and winding. As far as possible, every 
part of the armature is machined all over, the 
details being designed with this object in view, and 
every part is balanced statically by itself before 
being erected in position. During the process of 
building up the armature is continually checked 
for balance, and in many cases, therefore, no 
balancing at all is found to be required when the 
machine is run upto speed. This even distribution 
of weight during construction is an important 
feature, as the addition of balance-weights to a 
completed armature can only be made in certain 
places, which, as a rule, will not be in the same 
plane as the out-of-balance mass, and therefore will 
not give correct running balance. Former-wound 
coils insulated with micanite and leatheroid are 
placed in the armature slots and keyed by hard- 
wood wedges. The ends of the windings are held 
in position by manganese-bronze caps, as shown in 


Fig. 10. 

he danger of breakdown on these high-speed 
machines can only be overcome by giving the most 
minute attention to every detail, both cf mechanical 
and electrical design, and exercising scrupulous care 
in manufacture, as any weak part will certainly give 
trouble, sooner or later. With regard to insulation, 
it may be said that it is not advisable to increase 
the thickness of insulation on these high-speed ma- 
chines, but that it is wiser to use only the best and 





strongest materials, and to see that every part is so 
held in position that it cannot possibly shift under 
the high centrifugal stresses existing, as any shift- 
ing will finally result in wear and breakdown. 
Another possible cause of breakdown is due to 
the very large quantity of air which is forced 
through the machine ; copper and carbon dust from 
the commutator and brushes may collect inside the 
armature close to naked conductors. This trouble 
has been obviated in the construction of the 
machines in question by hermetically sealing all 
naked copper bars and connectors, it being thought 
advisable to forego some cooling surface, and to 
dimension these parts somewhat more liberally. 

In building up the commutator, the Brush Com- 
pany do not find it advisable to increase the thick- 
ness of mica above that in ordinary machines, as 
some other makers have done, but prefer to keep 
the voltage per segment on the commutator low. 
This, in conjunction with very high mechanical 

ressure used in building up the commutators, 
~ given very satisfactory results, as we under- 
stand that no trouble has ever been experienced 
through shifting of bars or any movement of the 
commutator. The segments of the latter will 
stand turning down in diameter 1} in. before becom- 
ing too weak for further service, and they are 
hooped by steel rings, as shown in Fig. 10, shrunk 
over mica insulation. The commutator is provided 
with ventilation-ducts, as shown in the same figure. 

The brush carriers are fixed on solid rings sup- 
ported directly from the bed-plate. The holders 
can be raised or adjusted while the machine is 
running. Copper-leaf brushes are used, each pro- 
vided with a morganite brush immediately in front, 
but free to move independently. The correct 
pressure on the copper brushes is about 2.3 lb. per 
square inch, when the carbon brushes are taken out 


of the holders. It is recommended that no lubrica- 


tion whatever be used on the commutator, the 
latter being merely wiped across from time to time 
with a dry cloth. If the surface becomes dirty, 
however, it may be cleaned, while the machine is 
standing, with a clean linen cloth moistened with 
benzine. The experience of the Brush Company is 
that it is unnecessary to clean the commutator with 
any cutting substance, as the brushes maintain it 
in condition. In no case should emery-cloth or 
glass-paper be used on it, fine carborundum-paper 
being alone permissible if strong measures are 
necessary. 

The field yoke consists of a circular casting of 
high permeability, split on the horizontal diameter. 
The pole-pieces are built up of steel plates cast in 
the yoke. The field coils are former wound and 
insulated with micanite ; they are retained in posi- 
tion by the laminated pole-shoes, A direct-coupled 
exciter, situated as shown in Fig. 10, provides the 
‘shunt ” field. Slots are punched in the pole- 
shoe laminations and serve to carry a compensating 
winding which neutralises the armature reaction 
and permits of sparkless commutation from zero to 
full load with fixed brushes. This feature is 
guaranteed by the Brush Company. The commu- 
tation field proper is furnished by the series 
interpoles, the compensating winding serving, when 
properly designed, to eliminate the danger of 
** flashing-over,” which was so prevalent with the 
earlier turbine-driven machines. It will be obvious 
that, on account of the very large number of 
ampere-turns per pole, a distinctive feature of 
turbo machinery, the field distortion on non-com- 
pensated machines is very large, especially if com- 
mutating poles have induced the designer to reduce 
the length of air-gap. The consequence is that 
the voltage between the segments connected to 
the bars under the trailing-pole tip is considerably 
higher than the voltage which would result with an 
evenly distributed field. The compensating wind- 
ing counteracts the armature ampere-turns and 
thus prevents distortion of the field. The voltage 
per segment is therefore the same for the whole of 
the bars under the pole, and can be kept within 
safe limits by using sufficient segments. 

Further, in cases of sudden variations of load on 
non-compensated machines, the armature field 
varies suddenly and the very rapid variation of the 
large cross flux induces in the bars under the pole 
a voltage which is added to the voltage induced by 
their rotation in the main field. Thus the seg- 
mental vol is increased considerably just when 
sparking is likely to occur, as the field of the com- 
mutating poles does not change as rapidly as 
the current. The compensating winding prevents 
this increase of voltage by opposing the arma- 
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ture field, and flashing-over, therefore, is unknown 
on properly-designed compensated machines. This 
is borne out by the assurance we have received 
that full load may be thrown on and off all the 
Brush turbo-dynamos without any signs of a ten- 
dency to flash-over. As showing the efficiency and 
other characteristics of these machines, we append 
results of the official tests of the 850 - kilowatt 
machine built for Adelaide, and referred to above. 
(1) Temperature Rises after a Run of Six Hours at 850 
Kilowatts, 460 Volts, 1850 Amperes, 1350 Revolutions per 
Minute. 


Temperature 
Room. Comey 
Shunt field .. . deg. Fahr. 100 50 50 
Compensating winding _,, 104 50 54 
Commutating poles je 106 50 56 
Armature .. es * 109 50 59 
Core (in vent) os o 108 50 58 
Commutator ae 102 50 62. 


(2) Regulation Tests. 
(A) With constant speed and excitation. 





Revolu- , Field 2 
reece Volts. | Amperes. Amperes. 
7350 «460 1895 4.5 
1350 493 mt 4.5 Full load thrown off. 
1350 460 1887 4.5 Full load thrown on. 


Rise of volts, 7 per cent. 





(B) With no alteration made on governor or exciter. 
1325 460 1900 4.7 ! 
1358 618 | os 5.3 Full load thrown off. 
1320 460 + 1900 4.7 » Full load thrown on. 


Rise of volts, 12.5 per cent. 
(3) Shunt-Load Curve. 


1352 460 330 3.85 
1348 460 | 740 4. 
1340 460 1082 4.2 
1332 460 1815 4.6 
1330 460 | 1920 4.75 


4. Saturation Curve. 





Revolutions. Volts. Field Amperes. 

1350 96.7 0.5 

1350 197.5 12 

1350 208 1.9 

1350 857 2.43 

1350 ; 387 2.75 

1350 412 3 

1350 427 3.23 

1350 444 3.5 

1350 459.5 8.77 

1350 482 4.25 

1350 504 4.8 

1350 525 5.57 

1350 545 6.62 
Estimated Efficiency, including Bearing Friction 

and Windage. 
Per Cent. 

One and a quarter load .. 
Full load .. - of oe ak a J «2 
Three-quarter load - of ae oe — 
Halfload .. oe os ee ea po o* 91.5 
Quarter load 7 oe 85 


The design of the Brush turbines is due to Mr. 
W. Chilton, assisted by Mr. J. M. Newton, while 
the electrical generators have been built to the 
designs of Mr. M. Kahn. 








SCREW AND WEDGE BREECH- 
MECHANISM. 

WE gave, a short time ago (see e 6 ante), a 
review of a publication by Mr. J. Castner, Essen, 
who wrote in favour of the wedge breech-closing 
device for guns, and who stated that one of the 
reasons for the non-adoption of this device by 
several countries was due to national prejudice and 
unsolved difficulties in the manufacture of cartridge- 
cases. We added a review of a pamphlet by Major 
Ferrus, of the French Artillery, refuting the argu- 
ments put forward by Mr. Castner. We did not 
enter into every point adduced for or against either 
system ; but so much attention had been devoted to 
the Castner pamphlet in technical journals issued 
i various parts of the world that we felt it 
advisable to put the controversy on record. Mr. 
Castner has called our attention to the fact that 
he has replied to Major Ferrus, and he has sent 
us & copy of his last pamphlet. Some points of this 
we shall now proceed to consider also, very briefly. 

The question of national prejudice in the use of 
the ser ew appears to us settled, as regards France, 
by the tootnote in our former article calling attention 
to vol. xiii. of the Revue d'Artillerie, which neither 
the French nor the German critic seems to have 
noticed. As to British national prejudice in the 
matter, it is quite inappropriate to controversy 
In favour of this, as Mr. Castner does in his last 
Pamphlet, on a breech mechanism which was ex- 
perimented upon here in 1859, and was abandoned 
in 1865. In 1871 we carried out exhaustive firing 
Gen at Shoeburyness with a field-gun sent us from 

eruany, and fitted with a wedge breech-block. 








The results of those trials disposed of the argument 
that breech-loading guns of that period sabato fired 
with greater rapidity, and more satisfactorily, than 
muzzle-loading guns, and we arrived at the decision 
that there was no reason for us to change our 
existing guns for the weapon of our German friends. 

As regards the question of the manufacture 
of large cartridge-cases in Germany, we find that 
the twelve 6-in. 35-calibre guns of the Kaiserin 
Augusta, launched in January, 1892—the guns 
presumably referred to by the German critic as 
having been adopted by Imperial Order of April 28, 
1892—were designed to fire a cartridge-case con- 
taining 16.3 lb. (‘‘ Leitfaden,” 2nd part, page 66) 
of es a smaller charge than the French 138.6- 
millimetre (5.456-in.) quick-firing 1887 gun, the 
cartridge-case of which, containing 16.97 lb. of 
powder, was presumably longer than the German 
one. The German pamphlet adds :—‘‘ The German 
Navy has on board the battleships of the Kaiser 
type 24-centimetre guns, firing metallic cartridges, 
which were built in 1894. This indicates that in 
1896 the manufacture of metallic cases in Germany 
was probably further advanced than in France.” 
Now, the ‘‘ Taschenbuch der Kriegsflotten, 1906,” 
alluded to in the pamphlet (we reviewed the 1908 
edition on page 112 ante), gives the following dates 
concerning these ships :— 

1. Kaiser class battleship; launched July 1, 1896; 
completed in the .utumn of 1898. 

2. Kaiser class battleship; launched September 14, 
1897 ; completed March, 1900. 

3. Kaiser class battleship; launched June 1, 1899; 
completed April, 1901. 

4. Kaiser class battleship; launched October 18, 1899 ; 
completed December, 1901. 

5. Kaiser class battleship; launched April 21, 1900; 

completed April, 1901, 
Under these circumstances one may well question 
how far the manufacture of their 24 centimetre 
(9.44-in.) 40-calibre guns and of the cartridge-cases 
had proceeded in 1896, the date objected to by 
Major Ferrus. If the guns were built in 1894, they 
must be of the 1892 or 1894 pattern. Considering 
that the ships were launched sufficiently late to be 
armed with the 1897 pattern, it appears strange to 
be told that they are armed with guns built in 1894. 
The ordnance tables of the ‘‘ Taschenbuch ” do not 
give figures regarding cartridge-case charges for 
calibres higher than 6 in. Further, according to 
the ‘‘ Leitfaden,” 2nd Part, page 69, the cartridge- 
case was to be on a design dating from 1895, the 
powder of the 1898 type (page 72), and the gun- 
mounting on the 1897 or [398 ttern (1st Part, 
page 175). Therefore the prac thus selected of 
the Kaiser class guns does not tend to prove that 
the manufacture of cartridge-cases in Germany had 
made so much p in 1896, though it may have 
been more advanced than was asserted by Major 
Ferrus. : 

Mr. Castner, in his pamphlet, states one point 
which, he says, may be of some importance for 
guns fitted with a breech-screw, and that is, the 
danger of injuring the threads of the breech-screw 
box by the bottom of the cartridge-case. It is very 
difficult to realise in what way a cartridge-case, of 
brass, can possibly injure a breech-block seating 
of hard steel. By referring to an article in one of 
our former issues (see ENGINEERING, vol. lxxxiv., 
page 775) our readers will find an illustrated de- 
scription of the Schneider P Dand P R “standard” 
guns, the breech-screw in which is eccentric ; the 
extent of eccentricity is, in fact, 5 millimetres 
(0.196 in.). This screw breech-block weighs just 
under 27 lb., while the German wedge of the same 
calibre guns weighs, we believe, about 60 Ib., or 
more than double, a proportion which the French 
critic applied, perhaps, too generally. 








DOUBLE-HEAD MILLING AND PROFILING 
MACHINE. 

‘ WE illustrate on Plate XV. a sees double-head 
vertical spindle milling and profiling machine of large 
size, which has been manufactured by Messrs. John 
Hetherington and Sons, Limited, Ancoats Works, 
Pollard-street, Manchester, for a British Colonial 
railway. Our engravings are reproductions from 
photographs, Fig. 1 being a view taken from one side 
of the bed, while Fig. 2 is one taken from the opposite 
side, each of them representing the machine as seen 
looking towards the spindle carriages or saddles. 

As will be seen by our illustrations, the bed is made 
of box section, and has flat sliding surfaces to carry 
the table, the side pockets which receive the up- 
rights being machined, as is usual in such cases. 
The table is very strong, and is well ribbed, the top 





face being provided with J] slots, which are plancd out 
from the solid ; there is also a suitable drain-trough 
round the edges of the table to catch lubricant. The 
setting-up stripsare of the flat or square-edge type. 
The table is driven in both directions by quick power 
motion through a friction-clutch and bevel and spur 
gear, which actuate a square-threaded steel driving- 
screw under the table, the screw working in an adjust- 
able gun-metal nut. The uprights which carry the 
cross-slide are of box section, and are bolted to 
the bed and cross-stay. The cross-slide, which is of 
massive form, deep and well-backed, is balanced 
by means of wire ropes and weights. The slide is 
raised and lowered by means of screws and gearing on 
each upright, the reversing being done through clutch 
motion from the front side of the machine. Right and 
left-hand spindle carriages or saddles are fitted to 
the cross-slide, as shown in the illustrations, and are 
mounted on anti-friction rollers. They can be quickly 
adjusted transversely by hand through star-wheels, 
spur-gearing, and rack, as well as through a box- 
handle and square-thread steel screws for fine adjust- 
ment. The star-wheels may be seen on the front of 
the saddles. The vertical steel spindles on the saddles 
are made of hard steel, and are fitted with Muir’s 
patent coupling, and they revolve in double-coned 
gun-metal bearings, the wear of which is taken up by 
lock-nuts and anti-friction washers. The bottom 
bearings and the spindles are carried by adjustable 
slides, which have setting-up strips and locking 
arrangements. The vertical traverse is obtained by 
hand-wheels and gearing. A swivelling mandrel-stay, 
av and sample-cutters are provided to each 
spindle. 

The machine we illustrate may be driven either by 
motor or by a constant-speed belt on fast and loose 
pulleys. In lieu of cone-pulleys there is a self-con- 
tained cone gear-box, through which the drive is 
transmitted by means of bevel and spur-gear to the 
spindles. The various changes in speed are made by 
means of an indexed hand-wheel, and sixteen different 
spindle speeds can be obtained, arranged in geome- 
trical progression. The feeds to the circular, trans- 
verse, and longitudinal motions are variable, self- 
acting, and positive. They are transmitted through 
cone gear, and can be instantly started, changed, or 
reversed, while the machine is in motion, by means of 
indexed hand-wheels and levers, which give a variation 
of eight speeds to each of the sixteen spindle speeds. 
These wheels are arranged on the front side of the 
machine, so as to be handy for the attendant. In- 
dexed steel rules and adjustable fingers are fitted to 
the spindle slides, the cross-slide, and the table. The 
profiling arrangement is fitted with pulleys and weights, 
and adjustable hardened steel cones are carried from 
projecting arms cast on the spindle slides. 

A removable circular table may be fitted on the 
main table. It is provided with | slots, and has a 
centre recess for receiving a mandrel. Its outer edge 
is provided with an index and finger for adjustment. 
It is mounted on a square base, which can bolted 
to the main table, and is fitted with four locking 
clamps. The circular motion is obtained from the 
main feed by means of spur-gear, worms, &c. There 
is also a quick hand-adjustment provided. This 
circular table is not shown in our illustrations. All 
the gears throughout the machine are machine cut, 
and lubrication to the cutters is effected by means of 
a slow-speed rotary pump. 

These machines are made in three sizes, the one we 
illustrate being the intermediate size, or No. 2. In 
this machine the table is 20 ft. long by 6 ft. wide, and 
the bed 30 ft. long by 5 ft. wide by 2 ft. deep. The 
circular table is 3 ft. 3 in. in diameter and 10 in. deep. 
Each of the spindles has a transverse traverse of 
8 ft., and a vertical traverse of 12 in., and objects up 
to 20 ft. by 1 ft. 6 in. can be profiled, 

The floor space occupied by the machine is 42 ft. by 
18 ft. 8 in., and the approximate horse-power required 
to drive it is 41. 





“Qoren’s Encingertnc Works Macazing.” — We 
have received from Messrs. W. H. Allen, Son, and Co., 
Limited, Bedford, a copy of a magazine publi 
annually, with the object of keeping their old pupils an 
apprentices in touch with each other and with the works. 

he magazine is well peas. and contains interesting 
articles on the events of the past year and the progress of 
the works, while a considerable amount of space is given 
up to recording the doings of old pupils and apprentices, 
who seem to bs scattered fairly well over the world. 

Swepisu Rarmway Revenves.—During the first half 
of the past year the Swedish State Railway receipts 
amounted to 30,681,611 kr., against 28,512,763 kr. for the 
same period in 1906, or 39.77 kr. per day and “yr! 
kilometre against 37.55 kr. for same period in 1906, 
The receipts for the private railway companies for the 
same period amounted in the aggregate to 30,346,848 kr., 
against 27,962,258 kr. for the same period in 1906, the 
ey per day and railway kilometre being respectively 
18.45 kr. and 18.07 kr. It appears from the above that 
the increase in the revenue is well maintained both for 
the State and the private railways. 
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METROPOLITAN RAILWAY. 


Tue electrification of this by-no-means unimportant 
system has now been carried so far that its passenger 
traffic is virtually worked by electric power. In the 
second half of last year the —_ ate distance run by 
steam passenger trains was 150,167 miles; by electric 
passenger trains, 1,545,149 miles ; by goods and 
mineral trains, 102,644 miles, making an aggregate 
of 1,797,960 miles. In the second half of 1 the 
distance run by steam passenger trains was 523,583 
miles ; by electric passenger trains, 825,897 miles ; and 
by goods and mineral trains, 96,758 miles, anger 
an aggregate of 1,446,238 miles. The locomotive an 
generating expenses—or, to use an older railway 
phrase, the cost of locomotive power—was 73,561/. in 
the second half of 1907, as compared with 68,807/. in 
the second half of 1906. It follows that the cost of 
locomotive power declined in the second half of 1907 
to 9.8ld,.per train-mile, as compared with 11.42d. per 
train-mile in the second half of 1906. This result is 
satisfactory, as far as it goes, and the comparison ix 
about as complete as it is ever mgs | to be, ‘as 
the company has some country lines which are not 
electrified ; but in view of the extremely heavy mileage 
cost of the undertaking—182,470/. per . mile—the 
saving has had little or no effect upon the general 
fortunes of the network. The balance carried to net 
revenue account for the second half of last year, after 
provision had been made for all ordinary charges, was 
155,692/., as compared with 146,002/. in the second 
half of 1906 ; but the directors deemed it advisable to 
charge the company’s half year’s working with 6000/., 
as an allocation to an electrical renewal and depre- 
ciation fund, and after sundry fixed charges had been 
provided for, the balance available for dividend upon 
the company’s stocks for the past six months was only 
124,357/., as compared with 124,663/. twelve months pre- 
viously. It will be noticed that no provision was made 
in the second half of 1906 for an electrica] renewal and 
depreciation fund, but that such a fund is necessary 
there can be little doubt. The cost of changing to 
electric traction has prasetly also not yet been quite 
fully provided for. In the second half of last year the 
capital account was debited with a further 56,916/., 
under the heading of electric traction installation, the 
item including 6011/. for loss sustained upon the sale 
of rolling-stock. Ten additional electric locomotives 
and two additional trailer coaches were placed upon 
the system during the past half-year, at a cost of 


52,0477. The general result of the past half-year’s 
working was that the dividend upon the 5,732,627. 
consolidated ordinary stock was maintained at the 


very indifferent rate of 10s. per cent. per annum, the 
balance carried forward being 5516/., as compared 
with 5822/. 

Not only was the construction of the original 
Metropolitan lines attended with heavy cost, but 
what ios been ~ away for the establishment of 
electric traction , of course, made the weight of 
capital still heavier. The one good feature about the 
Metropolitan from a financial point of view appears to 
be the fact that its lines run well into the country, 
and that the gradual development of a nice suburban 
residential tratiic appears, accordingly, to be within 
the bounds of possibility. Were it not for this, the 
outlook for Metropolitan ordinary stockholders would 
be very unsatisfactory. As it is, the experience of 
the last ten years has been little encouraging, as the 
following table--showing the number of passengers 
carried, and the gross receipts from all sources (pas- 
sengers, goods, minerals, and tolls)—proves tolerably 


clearly :— 
Year. Passengers. Revenue. 
£ 
1898 . 94,449,490 701,386 
1899 96,050,502 817,338 
19C0 93,333,025 823,304 
1901 87,821,904 776,450 
1902 . 89,874,833 792,041 
19038. 94,000,150 812,685 
1004. 94,436,498 831,221 
1905 95,694,616 034 
1906 98,384,766 681,268 
1907 96,859,106 640,838 


The company’s revenue expanded satisfactorily up 
to 1898, but since then matters have presented a less 
encouraging aspect. In 1868 the revenue stood at 
284,243/.; in 1878, at 494,873/.; in 1888, at 609,765. ; 
and in 1898, as we have already, stated, at 791,386/. 
Since 1898, however, it is only too clearly apparent 
that the previous elasticity of the company’s business 
has been lost, It is, perhaps, well that we should 
state that while the cost of locomotive and electric 
power increased in the past half-year to 73,561l., as 
compared with 68,807/. in the second half of 1906, the 
cost of maintaining way and works declined to 23,718/., 
as compared with 25,700/. The outlay attending the 
repair and renewal of i and trucks further 
declined to 15,111/., as compared with 16,8777. These 
latter totals would appear to show that a good deal of 
care has been brought to bear upon the management ; 
but the general results secured are of no great import- 
ance, one way or the other. What may be termed the 


company’s steam working stock comprised at the close 
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of last year 46 tank-engines, | saloon carriage, 28 first- 
class carriages, 16 composite carriages, 3'. second- 
class carriages, 84 third-class carriages, 6 milk-vans, 
10 horse - boxes, 4 carriage - trucks, 6 brake - vans, 
9 gas-holder trucks, 495 goods-trucks, 12 cattle- 
trucks, 72 ballast- wagons, 21 brake-vans, 28 rail 
or timber wagons, three machinery wagons, one box 
truck, and two lorries. The electric working stock 
comprised 20 electric locomotives, 102 third-class 
motor-coaches, 76 first-class trailer-coaches, 20 com- 
posite trailer-coaches, 96 third-class trailer-coaches, 
and 24 converted compartment coaches, of which 
four are motors and twenty trailers, Ten addi- 
tional electric motors were placed upon the system 
during the past half-year. 

The introduction of electric traction will, no doubt, 
have the effect of improving the lot of the passengers 
carried upon the Metropolitan lines, properly so- 
called ; but the multiplication of tube lines in London, 
and the effect which they exert upon each other, has 
to be taken into account, and the general outcome 
must still be said to be a matter of doubt and un- 
certainty. The result on the traffic of the electri- 
fication of the Hammersmith and City line, and its 
extension to Addison-road, has been satisfactory, 
and an appreciable increase of business has resulted. 
In conjunction with the Great Western Railway Com- 
pany, which has a joint interest in the line, it has been 
arranged that a special station shall be built where the 
railway abuts on the site of tho proposed Franco- 
British Exhibition. This arrangement 1s expected to 
have the effect of developing a large business ; but; of 
course, it can only regarded as a temporary in- 
fluence. The passenger revenue earned during the past 
half-year was acquired in spite of keen competition. 
To meet this competition a largely increased service of 
trains was run, and electrical working appears to have 
rendered this extra service possible without materially 
adding to the expenses, which, indeed, as we have 
ahenly shown, decreased rather than otherwise. 








LEAD-LINED IRON TUBING. 

Tur attempts that have from time to time been 
made to line pipes of corrodible metal, such as iron 
and steel, with some non-corrodible material, such as 
lead or tin, have often ended in failure, the results 
not being of a satisfactory and durable nature. There 
appears now, however, to be a method whereby this 
lining can be effected in a very efficient manner, a 
method which has for several years been employed in 
the United States. These pipes are known as the 
‘Land R” pipes, from the name of the firm, Messrs. 
} ong and Richie, Cambridgeport, Mass., who make 

em. 

It is claimed that these pipes are non-corrodible, 





and stronger, cheaper, and more efficient than any 





40. 


pipes of the class now produced. They are made in 
about 10-ft. lengths, of two or more concentric tubes, 
one of which, the outer tube, is of iron, while the 
other, or internal, tube is of metal having a relatively 
low melting point, such as lead. 
roadly speaking, the way in which these pipes are 
manufactured is as follows :—The primary, or outside, 
tube to be lined is first cleaned, or pickled, after 
which it is treated with some liquid flux. It is then 
placed in an inclined position over a mandrel of some- 
what smaller diameter than the bore of the outer tube, 
the mandrel being centred so as to determine the thick- 
ness of the inner, or protecting, tube. The non-corro- 
dible metal, which has to form the lining, is then 
poured, in a molten state, into the space between the 
mandrel and the outer tube: While this is being done 
the outer tube is heated for its whole length (with the 
exception of a short piece at the lower end) by gas jets 
so as to keep the metal liquid. By a suitable arrange- 
ment of mechanism the outer tube is then drawn off 
the mandrel in a direction from the top towards the 
bottom. While this is being done the lower part, 
which is not heated by the gas,jets, is cooled by ex- 
ternal means, so as to solidify the lining metal. To 
make this process clearer we may say that while the 
outer tube is withdrawn from the mandrel the cooling 
apparatus remains stationary, and so the chilling 
action gradually passes along the tube from the 
bottom to the top, the lining metal above the cooled 
portion still remaining liquid. In this way the whole 
of the lining metal is chilled as it the cooling 
apparatus, until, when the outer tube has been entirely 
removed, it is all quite solid and fornis a firm lining. 
A suitable stop is, of course, provided at the lower 
end of the tube to prevent the molten metal running 
out when first poured in. At first there were some 
doubts as to whether the contraction and expansion of 
the metals would not tend to cause them to separate. 
After a series of careful experiments, in order to test 
this, it was, however, found that variations of tempera- 
ture have no ill effect on the union between the two 
metals, and it is thought that the process produces a 
thin layer of — = — oe ha 
rimary and seco tubes together, and that there 
fe robably a Seanian ahateienl union between the two. 
It has been found that neither a large range of high 
and low temperatures, nor exposure to hot water, nor 
even to acetose waste liquors in chemical works, effect 
any separation of the two metals any more than does 
considerable mechanical force. ae 4 
The linings of these pipes can be applied in any 
desired thickness. In practice, however, the smallest 
tube lined has, so far, been 4in., and the largest 4 in. in 
diameter, the lining being from ¥, in. to ’, in. thick. 
Fittings, elbows, knees, couplings, nipples, reducing- 
tees, &c., are lined in the same way, so that every 
point inside a pipe is armoured with non-corrodible 
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metal. The fittings are lined and threaded like the 
pipes, and when the latter are screwed in they butt 
against a lead shoulder in the fitting, a perfectly tight 
joint being made. 

As before stated, these pipes have been manufac- 
tured in America for seve ears, but we understand 
that steps are being taken for laying down plant in 
this country for the purpose of making them. When 
the works are completed, it is expected that the pipes 
can be placed on the market at a very moderate price. 
The agent for the manufacturers is Mr. Ernest Zedith- 
Zappert, 27, Chancery-lane, London, E.C, 








KEYMER’S ROCK-DRILLS. 


A \rw type of rock-drill, of simpler and lighter 
construction than the machines generally used, is 
illustrated in Figs. 1 and 2, above, It is worked 
y compressed air, and the general arrangement is 

own in Figs. 1 and 2. The mechanism is shown in 
Figs. 3 to 6, from the former of which it will be 
seen that the piston A and hammer B move as one 

ody. The hammer is prevented from turning by 
pins (, which work in longitudinal slots through the 
walls of the hammer-cylinder D. Surrounding the 
latter is a loose sleeve E, having cam-shaped slots, 
through which the pins also pass, and, by the 
reciprocation of the hammer, cause the partial rota- 
tion of the sleeve, first one way and then the other. 
A finger on the upper end of the sleeve engages with 
® circular plate valve F in the cylinder-head, and 


| moves it so as to admit and discharge air in the 
manner necessary for working the piston. 
The oscillating sleeve carries at its lower end a 


wl, which en with a ratchet - wheel made 
ast with the drill-socket, and so causes a step-by- 

step rotation of the drill, and ensures the cuttin 
edges being in contact with a fresh portion of roc 
at every blow. The ratchet arrangement is clearly 
shown in Figs. 5 and 6, from the former of which it 
will be seen that there is also a crown ratchet-wheel 
fastened to the framing, so that the drill is slightly 
raised when rotated. This provision lengthens the 
life of the drill-point and permits of the débris being 
more freely washed or blown out of the hole which is 
being made. In Fig. 3 the ratchet-wheel is marked 
G, and the fixed crown-wheel H. The branch shown 
in Fig. 2, communicating with the interior of the 
drill-socket, is to supply air or water to the centre 
of a hollow drill, to clear away the chips from the 
point. If the débris is blown out, a sprayer, surround- 
ing the drill, lays all dust and prevents it permeating 
the atmosphere, to the detriment of the health of the 
miners. 

The automatic feed of the drill is also worked from 
the rotating-sleeve bya second pawl operating a ratchet- 
wheel outside the casing near the upper end of the 
cylinder. The ratchet-wheel turns a small square 
shaft, along which it slides, and so causes the rota- 
| tion of the feed-nut by means of the g shown in 
| Figs. land 2. The feed is so that the drill 
| advances 1 in. for every 150 or 200 blows of the hammer. 

shaft allows 


An adjustable stop on the square ratchet- 





the feed to be stopped automatically at any required 


depth. . 

:* another type of the Keymer rock-drill the tool 
is connected to the moving piston, so that it makes the 
full strbke at every blow, as in the case of percussive 
rock-drills, The drill-bit recommended for either 
type is shown in Figs. 7 and 8. The cutters, as will 
be seen, are inserted, instead of being forged svlid, and 
are held in position by wedges inserted in slots in the 
holder. A nut on the holder, provided with outside 
grooves for the escape of the débris, serves to draw 
the wedges against the cutters, The latter are of high- 

steel. The wedge grooves are continued into 
the end of the boring-bar, into which the cutter-holder 
is dovetailed. The nut covers the joint and prevents 
movement. 

The drill has been designed by Mr. H. J.C. Keymer, 
who has had many years’ engineering experience of 
rock-drilling on the Rand, and embodies features 
dictated by practical needs, The construction is 
simple, and the weight being only 60 lb., one man 
can fix it by himself. Besides the cradle support 
shown in Figs. 1 and 2, it can be used equally well 
mounted on a stoping-bar or a tripod. > all cases 
the whole arrangement can be dismantled and erected 
without the use of a spanner. Where nuts are used, 
they are of the wing type, of proportions that can be 
tightened by hand; but wedges are used in general. 
These are attached by chains to the structure, so that 
| cannot be lost. 

he makers are Messrs. Keymer and Co., of Gorles- 
ton-on-Sea. 








































2ro 


ENGINEERING. 





(Fes. 14, 1908. 





AEROPLANE FLYING-MACHINES. 
To THe Epriror or ENGINEERING. 


Strz,—The writer having at various times and in several 
places expressed the opinion that the a system of 
construction for flying machines was upon fallacies, 
and would never succeed, is quite unshaken in that belief 
by the 88 seconds of a flight accomplished by Farman. 
Such a brief flight solves nothing. It may be of interest to 
explain the foundation of my belief. : 

n aeroplane is an inclined pene, rather, an in- 
clined curved sail or blade—which, when driven hori- 
zontally and inclined at an angle to the horizontal, expe- 
riences a lift depending upon the angle of inclination, 
the velocity of its horizont1! motion, and its sail area. _ 

We can easily imagine the cenegionss fixed to radial 
arms and carried in a circle i of in a straight line; 
the only difference would bs that the outer parts of the 
planes would travel quicker than the inner parts, the 
principles-of action would be exactly the same, and a lift 
would be obtained depending upon the velocity, the area, 
and the angle of inclination. Ins of curving the 
rotating planes, we —_ give them a twist to form 
them into helicoidal surfaces, to get the best results. 

Now, the horizontally travelling aeroplane cannot be 
driven directly by a motor. This is a most important 
fact. But the paies aeroplanes can be directly driven 
by a motor. Hence the so-called aeroplane machines are 
really combinations of the two kinds of aeroplanes—the 
horizontally-driven plane and the rotating aeroplanes, 
— called *‘ screw-propellers.” 

Such a system of combined ro’ screw planes and 
fixed horizontal planes pulled or pushed forward by the 
thrust of a screw must of a be wasteful of power, 
for besides the loss in slip due to the high velocity of the 
screw, there are great losses in high-speed screws of 
small size in churning up the air. The mean circumfer- 
ence of the Farman and Santos Dumont propellers was 
about 12 ft., thus giving a speed of 300 ft. per second at 
pa 2 ft. radius; at these velocities the propeller is not 
efficient. 

While an aeroplane is pulled or pushed through the air 
by a screw-propeller, and adjusted to the correct curve 
and angles, it is acting exactly as a propeller- @ re- 
volved on the end of aradialarm. The same aeroplane 
may be driven straight ahead, or driven round and round 
a centre; and if in each case all other things are equal— 
mean speed, curves, angles, and surfaces—the thrust would 
be approximately the same in each case, so that any ad- 
vantages in the aeroplane curves and les could be 
secured by rotating them in a circle by direct driving, 
instead of a combination of large aeroplanes with a sm 
screw. 

A propeller of 390 square feet disc area, or a number of 

ropellers aggregating that area, would, with a slip of 
M9 ft. per second, lift 1000 lb., with an expenditure of 
30 horse-power at the blades. 

If we reduced the slip to 16 ft, per second and doubled 
the sail or blade areas, we would get a lift of 32 lb. per 
horse-power. , 

The advantages of this direct system over the combined 
system is that we could soar straight upwards without 
any preliminary race, and remain up without being com- 
pelled to maintain any horizontal velocity—a condition 
which, to my mind, is of first im ance ; and the coming 
down could be fp as gently as desirable. 

The cause of the non-success of this type, hitherto, has 
been that engineera have not thoroughly studied and 
designed the large size of propellers required for the 


ur pose. 
- In the Farman acroplane four curved blades, with an 
area combined of 560 square feet, or 140 square feet each, 
and travelling at 36 ft. per second, lifted 1100 lb.; the 
same blades whirled at the same s in a circle should 
do ne | same work, and so eliminate the small screw- 
propeller. 

’ ery ibly a helicoidal propeller blade, such as we 
employ in marine aoe pan is not the best for working 
in air. We know from practice with fans and windmill 
blades that curved blades, with no approach to a helix, 
are best. 

Many people hold that the petrol-engine is not yet 

enough for flying- machine’ propulsion. That, 
owever, is not so, for engines are madé which give 
one horse power per 5 lb. weight, the lift in 5 el 
case was 20 lb. per horse-power ; and we have. Wellner’s 
result of 32 lb. per horse-power on an experimental 
peller. From Encrneerine of February 16, 1900, we get 
a lift of 16 lb. per horse-power. Even at that result 
we get about 11 lb. per horse-power of a margin for 
weight of machine and crew. In Farman’s case we 
get a margin of about 15 lb. for machine and crew 
per horse-power. From these considerations it may be 
concluded that the engine may be improved upon ; but 
that the propellers require improvement is certain, and 
the main problem is to construct large rotary ers 
with aeroplane- blades sufficient to carry the whole 
weight. Mesnwhile it is futile tu talk of horizontal pro- 
pulsion; the first essential is a machine which will go up, 
stay up, and come safely down where and when the navi- 
gator chooses. 

This brings - another point which must be attended 
to most carefully, and that is, that unfailing provision 
must be made to enable a safedrop in case the engine 
should accidentally stop. Of course, if flying is to be 
confined to flights of a few minutes at low elevations it 
may not be important, but for any machine seriously 
designed for aerial navigation, a safety down-coming 
device is an absolute eeigee | e pemehute is the only 
known device at present, an 
per pound weight. But the 
improvements whereby a si 


; th 

that requires 4 square feet 
chute is sleo os ble of 

er surface is more effective. 


A direct vertical lift by propellers is essential; the 





present machines, in which the lift depends upon a hori- 
zontal thrust and velocity, does not er a @ solution of 
the main problems, 

I am, Sir, yours trul 


RANKIN Kennacr. 








MEASURING THE HORSE-POWER OF 
MARINE STEAM-TURBINES. 
To THE Epitor or ENGINEERING. 

Sir,—In reference to the paper on ‘‘ Torsion- Meters,” 
read before the North-East Coast Institution of Engineers 
and Shipbuilders, and reprinted in ENGINEERING of the 
7th inst, under the above heading, the following state- 
ments are made with reference to torsion-meters other 
than that known as the ‘‘ Flashlight” :— 

1. ‘*Every link in the chain between the main shaft 
and the recording apparatus introduces a possible source 
of error,” and that *‘ The ny gear involves a 
multiplication of whatever error there might be.” 

2. “There are more insidious causes of error which 
creep in in an electrical apparatus, such as :—(a) Variations 
due to battery resistance; (b) temperature effects ; (c) 
dragging of commutator sections and brush-tips; (d) 
metallic dust or damp on the contact surfaces ;” and so on. 

As these statements are somewhat misleading, I desire 
to remove any wrong impression which they may have 
created. In the Denny-Johnson torsion-meter there are 
no intermediate links which can possibly cause errors, as 
our deflections are not multiplied up at all, but are simply 
transferred in their entirety from the noisy shaft-tunnel 
in which they are obtained to any convenient cabin or 
saloon, where they are read off with a degree of accuracy 
and comfort difficult to obtain in any shaft-alley. While 
on the subject of ‘‘ intermediate links,” I might point out 
that the ‘‘ Radial” flashlight torsion-meter, for which the 
author of the paper claims such extremely accurate results 
—even more accurate than with the ‘ Axial” t I 
believe—employs the very multiplying links which he 
himself condemns. 

Starting off with an actual deflection so small as to be 
scarcely measurable, and of which a very — portion 
might easily be due to slip at the keyways, and therefore 
is not torque at all, he multiplies this up by means of a 
long beam of light proceeding direct from the shaft, and 
caught some feet away at the torque-finder. 

ow if the shaft, and that portion of the hull to which 
the torque-finder is attached, chance to vibrate in unison, 
fairly accurate results may be obtained ; but, as the Teeny 
and direction of vibration are almost certainly different, 
the multiplication of the shaft vibration by the long beam 
of light, and the vibration of the pedestal to which the 
torque-finder is fixed, combine to form an intermediate 
link, the effect of which on thé accuracy of the readings 
may be very serious, and amply justify the author’s con- 
demnation of such contrivances. 

With regard to the other points on electrical torsion- 
meters, I would point out that (a) we use no battery, so 
can have no error from this cause ; (b) temperature has no 
effect whatever on it ; (c) we employ neither commutator 
nor es, so can have no error from these causes ; (d) 
any contact surfaces we have are not on or near the shaft, 
but in a ees situated in some seciuded place, 
and so arranged that metallic dust or water deliberately 


emptied over it could not possibly affect the ——, of | hand 
i 


the results obtained, or in any way affect the working 
of the apparatus. In this connection I may state that 
the Denny-Johnson torsion-meters, which were fitted on 
the Carmania during her first voyage across the Atlantic, 
were a working under some inches of bilge 
water, the results were in no way affected. 

I trust that I have made clear that if some electrical 
torsion-meters with which the author is acquainted suffer 
from the troubles mentioned by him, our apparatus cer- 
tainly does not, and I think this has been conclusively 

roved by the manner in which our torsion-meters have 
taken up by pat ee and engineers, tech- 
nical colleges, and naval authorities at home and abroad. 
‘ CuHaRLes H. JOHNSON. 
Dumbarton, N.B., February 11, 1908. 





AIR-LIFT PLANTS. 
To THe Epitor or ENGINEERING. 
Srr,—After boring a well in Surrey recently, we carried 
out a test with an air-lift plant, and obtained resulta, as 
the proportion of immersion to lift when pumping, 


Pro- | that differ so much from the established rules that we 


think the figures may be of interest to your readers— 
viz. :— 


Depth of air and water pipes in well 356 fe. 
Immersion ... t ea des is 106 ,, 
Proportion of immersion to lift 1 to 24 
Second test : 
Pipes down se oe Bes 420 ft. 
Immersion ... ~ Si “i of. 100 ,. 
Proportion of immereion to lift 1 to 3.2 
Yours obediently, 


MERRYWEATHER AND Sows, LiMitTep. 
Greenwich-road, London, February 6, 1908. 





LOCOMOTIVE SUPERHEATING. 
a mo THE EprTor 4 ej ne mee ‘ 

Ik, — The comparative inutility of low degrees of super- 
heat has long been established, both theoretically pone 
practically, on the Euro continent. It is, therefore, 
somewhat remarkable that an economy of about 15 per 
cent. in water and 10 per cent. in coal should Le claimed 
to have been obtained in America with a Baldwin super- 
heater locomotive working with a superheat of a xi- 
mately 50 deg. Fahr., and a steam pressure of 160 tb. per 





squareinch. It is difficult to accept these results as being 
accurate or conclusive, particularly if we investigate the 
relative values of low and high degrees of superheat. 

The economy resulting from superheating is due to (a) 
the increased volume of thesuperheated steam, and (b) the 
avoidance of cylinder condensation. Now, the following 
table, worked out for steam of 160 lb. pressure, and for 
superheats of 50 deg. Fahr. and 250 deg. Fahr. respec- 
tively, shows clearly the advantages of the higher degree 
of superheat as regards (7) the increased volume of the 
steam :— 


Ileat Units Neces- 








ee sary to Generate 
Steam. 1000 Cubic Fe.t of 
team. 
Per Ileat Per 
Pounds. Cent. Unite. Cent. 
Dry steam of 160 lb. per 
square inch pressure .. 384 100 459,C00 100 
Dry steam of 160 1b. super 
heated 50deg. Fahr. .. 361 94 443,000 06 4 
Dry steam of 160 Ib. super- 
74.2 | 379,000 £26 


heated 250 deg. Fahr. .. 235 


_ These figures fully demonstrate how much cheaper it is, 
in the matter of and water consumption, to generate 
steam of 250 deg. Fahr. superheat than it is to generate 
steam of 50 deg. Fahr. superheat only. If we need in an 
engine 1000 cubic feet of steam in order to produce a given 
indicated horse-power, we should, in the case of the 
50 deg. superheat, have to evaporate 361 Ib. of water, and 
expend 443,000 heat units, whereas, in the case of the 250 
deg. superheat, the quantity of water would be only 
285 lb., and the number of heat units required 379,000. 
At the engine, of course, only a t of this economy can 
be realised, as the steam cools down during cut-off, and 
will have at the end of the cut-off a smaller degree of 
superheat, and therefore a smaller volume. But while 
we can be sure that boiler steam of 250 deg. Fahr. super- 
heat will still possess at the end of cut-off a considerable 
amount of superheat, and have an increased volume, and 
will consequently effect an economy in coal and water, we 
can be just as certain that steam of only 50 deg. Fahr. 
superheat has lost all its superheat before cut-off takes 
place, and, so far as the increase in volume is concerned, 
can effect no economy whatever. 

It remains to consider (6) the point with respect to 
the reduction of cylinder condensation. With simple 
locomotives using saturated steam the losses caused 
by cylinder condensation amount to about 30 per cent. 
Practical experience has shown that in order to wholly 
avoid these losses a superheat of about 200 deg. 
Fabr. is_ necessary. “Since Professor Ripper (‘‘ Steam- 
Engine Theory and Practice,” page 149) showed that 
the amount of superheat and the amount of reduc- 
tion of initial condensation are Bc gps nape it follows 
that with a superheat of 50 deg. Fahr., only one-fourth of 
the condensation losses—i.e., only 7.5 per cent.—can be 
prevented, and hence this is the extent of water economy 
which, under the most favourable conditions, can be 
obtained with that degree of superheat. On the other 
. with a superheat of about 200 deg. Fabr., not only 
can the whole of the 30 per cent. loss due to condensation 
be avoided, but 10 per cent. in water consumption can be 
saved on account of the increased volume of the steam, 
and thus the total water economy that may fairly be ex- 
pected to accrue amounts to about 40 per cent. 

These facts distinctly prove the advantages of a high 
degree of superheat. 

I am, Sir, yours faithfully, 

London, February 3, 1908. F. W. Brewer. 








Ho.tann Suipprxnc.—The Royal Holland Lloyd has 
absorbed. the Zuid-Amerika Lijn for the purpose of 
maintaining regular mail steamship services under the 
Dutch flag between Amsterdam, Brazil, Uruguay, and 
the Argentine Republics. Following upon the transfer 
a strong board of Holland shipowners has been formed. 





THe AcciDENT AT Farrincpon-StrEEt STATION.— 
On November 27 last an accident occurred on the Metro- 
politan Railway at Farringdon-street Station, which, 
although not a serious one, has brought out some rather 
interesting points with regard to the working of signals. 
On this occasion a train was just staating from Farring- 
don-street Station when it was run into from the rear by 
a second train entering the station. The inquiry by 
Major J. W. Pringle, on behalf of the Board of Trade, 
turned mainly on the behaviour of the home signal, 
which was declared to be ‘‘ Off” by the driver of the 
second train. If, however, the lever in the cabin for this 
signal was not at ‘‘ Danger,” by the block-system arrange- 
ment the other signals could not have responded ny 
to the action of the signalman, as it is proved they did. 
Direct evidence points also to the fact that the lever for 
this signal was at ‘* Danger.” If, on the other hand, the 
signal stood at “‘ Danger,” corresponding to the position 
of the lever, a train trip-gear should have put on the brake 
and pulled the train up before the station was reached. 
This gear was not worked, but was in perfect working 
order. Circumstances thus point to the fact that the 
signal-arm, lowered for the first train, failed to return to 
its ‘* Danger” position, although the lever in the cabin 
was pulled back. The signal is out of sight of the box, 
and the wire connection long and complicated, and subse- 
quent experiments showed that it was possible for the 
arm not to work without the signalman having any warn- 
ing of failure by difference in the effort needed to pull 
the lever over. 
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THE ERECTION OF BRIDGES. 


At the ordinary meeting of the Institution of Civil 
Engineers, keld on Tuesday, the 1{th inst., Sir William 
Matthews, K.C.M.G., President, in the chair. the papers 
read were ‘ The Erection of the Pwll-y-Pant Viaduct on 
the Brecon and Merthyr Extension of the Barry Rail- 
way,” by A. L. Dickie, M. Inst. C.E ; and “Notes on 
the Erection of Cantilever Bridges,” by Professor T. 
Claxton Fidler, M. Inst. C.E. The following are ab- 
stracts of the papers:— 

The viaduct described in the first paper is for a double 
line of railway, is 800 yards in length, and crosses the 
main line of the Rhymney Railway, the ney h hee 
and the river of that name, about 10 miles north of Cardiff. 
It consists of eleven spans of steel lattice-girdera, each 
170 ft. 1Lin. in length, which rest on brick abutments, 
and ten intermediate piers, eight of these piers being 
over 100 ft. in height; and the viaduct terminates at its 
north and south ends with semicircular brick arches of 
36-ft. span. 

The nature of the foundations, the concrete and brick- 
work in the abutments, piers and arches, and the steel- 
work of the girders, cross-girders, decking and bearings 
having been referred to, the author describes the timber 
staging on which the girders forming three of the spans 
were erected and riveted, and then calls attention to the 
chief feature of interest in the work—namely, the special 
method adopted for the lifting, carrying forward, and 
subsequent launching of the girders of eight of the spans 
on to the piers in advance of those a! y erected. 

With a viaduct such as that described, half-a-mile in 
length, and over 100 ft. in height above the valley and 
river which it crosses, the time required and’ the cost of 
erecting @ staging from the ground-level for eleven s 
would have been excessive ; whereas the method described 
in this paper, besides proving very successful in its execu- 
tion, was economical both in time and in cost. The 
author believes this to be the first instance in England of 
the erection of girders of such dimensions and weights by 
the method here described. 

The paper concludes with details of the weights of the 
girders and flooring, as well as of the rolling losds em- 
ployed in testing the viaduct. 

In an appendix are given particulars of the progress of 
the brickwork, and of the erection, riveting, and launch- 
ing of the girders, the number of men emp!oyed, and the 
total cost. 

The second paper deals with the erection of cantilever 


bridges by the process of corbelling forward, and the| P®2 


temporary stresses which take effect when the process is 
extended to the central ‘‘independent” span, by using 
its panels as a temporary prolongation of the cantilever. 
During this part of the process the stresses due to the 
weight of the structure are greatly ——— = not only in 
the members of the independent span, but also in the 
cantilever. The river-arm, and also the shore-arm of the 
cintilever, are now subjected to greater bending-moments 
and greater boom-stresses, and these are briefly referred 
to; but the more important changes are those which will 
generally take effect in the web system of both arms of 
the cantilever, and they become especially important 
when the web system consists of vertical posts and 
diagonal ties designed to act only in tension. 

Taking any ordinary form of cantilever, of varying 
depth, it is shown that, while the vertical shearing force 
at all points in the river-arm undergoes no change under 
the altered condition of the structure, yet the tensile 
stress in the diagonal of every tapering panel is consider- 
ably less than the stress due to the same load in the 
completed bridge. Thus it is possible that the tensile 
stress in one or more diagonals may fall to zero as soon 
as the corbelling process reaches a certain definable stage; 
and if the process goes farther, the stress mvy be reversed 
in direction. Any such reversal of stress would tend to 
induce a buckling of the lower boom, an‘ it is therefore 
necessary to examine this contingency in detail. 

_ To define and to simplify the problem, the cantilever is 
first treated as a pin-connected frame of discontinuous 
bars, free to turn at the joints (the diagonal ties being 
flexible). The arm, which projects beyond any given 
panel, can then be examined. in respect of its equilibrium 
while the process of corbelling goes on ; and the stability 
of the arm vanishes as soon as its centre of gravity reaches 
& certain critical point P. If the corbelling process is 
carried any farther, the collapse of the pin-connected 
frame follows as @ necessary consequence from the up- 
se a buckling of the lower boom at one or more of its 
joints. 

_ The critical point P is determined for each panel by a 
simple graphic method, and serves the purpose of a meta- 
centre, so that the question of stability can readily be 
determined when the centre of gravity has been found. 

Passing from the hypothetical illustration, the lower 
boom is next considered as a continuous member follow- 
ing the same general outline; and the upward buckling 
je is most clearly apparent when the member is 
designe _to follow an arched outline (convex upwards). 
The continuity of the member does not greatly alter the 
Roverning conditions as found in the pin-connected frame. 
At any stage in the corbelling process the same forces 
are in operation producing the same buckling tendency ; 
and, as the centre of gravity moves out to the int P 
the lower boom passes under a new set of conditions. It 
first loses the support of those forces or reactions on which 
it had ay pe for its stiffening in the vertical plane. 
Then, as the corbelling goes on, the boom is subjected to 
positive transverse bending forces or stresses with an ever- 
lacreasing tendency to push forward the upward buck- 
Ing movement. 

The shore-arm of the cantilever is to be treated in the 
Same way, the anchorage force being duly taken into 
eccount ; for in this arm also it is equally necessary to 








consider the ible contingency of an upward buckling 
of the lower under like conditions of equilibrium. 
The general practical question whether the corbelli 
process can be carried out so far as to reach the centre o 
the span (or to reach any given intermediate point), with- 
out involving this contingency in either arm of the canti- 
lever, must depend, in each individual case, upon the 
features of the design—the len 
independent span, the geometrical form of the cantilever, 
and the curvature of its lower boom—and also upon the 
a distribution of the load upon every panel of the 
ge. 





Raitway Construction 1x SournerRN Evrorr.—The 
Board of Trade Journal reports that the Greek Govern- 
ment have consented to the construction of a railway 
from Tripolitza to Sparta, provided the cost does not 
exceed about 436,000/. In Italy, the Ercole Antico Com- 

ny have undertaken the construction of the Nardo- 

ricase-Maglie line, which will have a length of 80 kilo. 
metres, and is expected to cost about 280,000. 


CommerciaL Motor- VEHICLE AND Moror-Boat Exul- 
BITION.—The recond international Commercial Motor- 
Vehicle and Motor-Boat Exhibition will be held at 
Olympia from March 26 to April 4 inclusive. The Exhi- 
bition is organised by the Society of Motor Manufacturers 
and Traders, and it is ex to surpass last year’s 
exhibition in importance. It will be divided into three 
sections, devoted to industrial vehicles, motor-boats, and 
accessories. Motor-vehicles will be arranged in the hall, 
motor-boats in the annexe, and acceasories in the gallery. 
The exhibits will include all the latest developments 


Pans | of motor-vehicles, other than touring and pleasure cars, 


and amongst them will be, for instance, motor fire- 
engines, &c. 





Tue Frexcu Lines or Accgss TO THE SiMPLON.—We 
understand that the French and the Swiss Governments 
will soon settle satisfactorily the vexed question of the 
lines of access, on the French side, to the Simplon Tunnel. 
It is proposed to build both the straight line from Frasne 
to Vallorba, leaving out Pontarlier, and the Faucille line 
from Dijon to eva; the Federal Council is to pur- 
chase the Cornavin Railway Station at Geneva, and the 
length of track Geneva-La Plaine, which are the property 
of the French Paris-Lyons-Mediterranean Railwa m- 

y- Assoon as the construction of the Faucille line 
is finally settled, the Federal Council will connect to- 
gether by a line the two railway stations at Geneva, Cor- 
navin, and Eaux-Vives, and traffic is to be diverted to 
the Simplon by the lines on both the shores of the lake. 
A technical conference is to be held at Berne next month 
to discuss the schemes. 





Tue InstTITUTION OF MECHANICAL ENGINEERS: GRADU- 
ATES’ AssociATION.—Oa Monday, the 10th inst.. at 
8 p.m., a special lecture was delivered in the Hall 
of the Institution, Storey’s-gate, Westminster, S8.W., 
by Professor . E. Dalby, on “The Balancing of 
Reciprocating Engines.” Mr. J. A. F. —— o2cu- 
ied the chair, and the lecture was largely attended 
y members and graduates. Although much of the 
matter which formed the subject of the lecture has 
been previously brought forward by Professor Dalby, 
and has appeared in our pages, the experiments. per- 
formed in order to illustrate the application of the mecha- 
nical principles governing the cing of engines are 


nevertheless always interesting and instructive. In addi- 
tion to this matter, however, there were two experiments 
which had not previvusly performed before an 


audience. Several experiments were shown to illustrate 
the principles that a force is required to change either the 
direction or the magnitude of the velocity of a moving 
body, and a torque is required to change the magnitude 
of angular velocity, but a novel a was performed 
to show the effect of change in the direction of motion. 
A round india-rubber band made of material about 1 in, in 
diameter was stretched fairly tighton a turned pulley about 
134 in. in diameter. The pulley was then set in motion until 
its speed was about 3000 revolutions per minute. As the 
8 increased, the band began to sag, the top part, 
of course, still resting on the pulley, while the lower 
part took the form of a loop, the bottom part of 
which gradually dropped till it nearly reached the floor, 
which was about 3 ft. 6 in. from the centre of the 
pulley. When in this position the band was forced off 
the pulley and ran along the floor, maintainin 
en shape until it collapsed against the wall of the 
ecture-hall. An ordinary ,;-in. chain, in place of the 
rub band, illustrated the same point in a similar 
way. The question of balancing masses revolving in 
circular paths was considered, and it was shown that 
two conditions had to be satisfied in order that any par- 
ticular system of moving masses on a machine might be 
in balance. The consideration of the method of balancing 
reciprocating masses was then taken up, and it was 
shown that the motion of a piston in the ordinary case 
is so complicated that the asctiaenting forces can only 
balanced by coupling to the crank a second piston moving 
in an opposite tion in the same plane, or by treating 
the matter approximately. The question of balan 
masses revolving in circular paths was considered, as w 
as that of reciprocating masses, and models were shown 
representing the balancing of a small gas-engine, a loco- 
motive, and a marine engine with four lines of parts. 
The question of secondary balancing was also discussed, 
and it was finally shown how uniformity of torque may 
be secured in an engine set for dynamical balance by 
properly proportioning the horse-power developed in the 
cylinders. 
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MODERN POWER PLANTS IN TEXTILE 
MILLS. 


AN interesting paper on the above subject, illustrated 
by lantern-slides, was read at Oldham, on February 1, 
by Mr. J. S. Colquhoun, A.M.I.E.E., of Eccles, before 
a well-attended meeting ofan ee ae eng gem iation of 
ngineers, a eociety com exclusively of engineers 
who have charge of steam-power plants in Lancashire 
and Yorkshire. 

The following methods of driving cotton-spinning mills 
were graphically described with photographs of actual 
plants in operation. Direct rope-drive by verti¢al, triple, 
and horizontal cross-compound Corliss engines, enclosed 
high-speed engines, a two-cycle gas-engine, and elec- 
tric driving by three-phase alternator coupled to high- 
speed poi engines and steam-turbines. Diagrams 
demonstrating the relative steam consumption of slow 
and high-speed engines and turbines of the same power, 
working under the same conditions, were shown, from 
which interesting comparisons could be drawn. Mr. 
Colquhoun maintained that for powers up to 1000 kilo- 
watts the high-speed engine still held its own for economy 
and reliability, and, due to the use of variable expansion- 
gear, its consumption on half-load with superheated steam 
was only about 44 per cent. more than at full lead, 
whereas the turbine consumption increased very rapidly 
after three-quarter load. Other diagrams were shown 
illustrating steam consumptiuns of engines and turbines 
under different conditions of vacuum from 25 in. to 28in., 
and under non-condensing conditions. 

From these curves there was pointed out the importance 
of high vacua with turbines, and particulars were given 
of the relative capacity of surface condensers for these 
prime movers and pigpagens engines, and the amount of 
circulating water requ to obtain the best results. 

Mr. Colquhoun mentioned that for large units of 15v0 
kilowatts upwards, the economy of turbines working on 
high vacua, compared with large slow-speed engines, was 
undoubted, and, perhaps of more importance still, the 
first cost was much less. 

The two-cycle two-cylinder 600-brake-horse-power gas- 
engine at the Staley Mill was next described in detail, and 
attention was drawn to the excellent regularity of turning 
of this ee a Moscrop record showing that it was 
quite equal to the best steam-engine practice. The author 
observed that there was no doubt in the future that the 
large gas-engine would have to be seriously reckoned 
with, and as soon as producers were improved, so that 
they could generate perfectly clean gas, free from im- 
purities and of uniform quality, from cheap elack fuel, 
in as simple and effective manner as steam was raised 
in an ordinary Lancashire boiler, then the gas-engine 
would become a very great competitor of both the 
steam-engine and turbine. With reference to the claims 
of electric driving, Mr. Colquhoun mentioned that 
the perfect regularity of turning was the chief advan- 
tage, and owing to the acknowledged fact that the og 
of a mill electrically driven is of better quality as a whole, 
and can command a better price in the market, it more 
than compensates for the extra cost of producing the 
power due to the losses in generator and motors. It was 
well known among managers of rope-driven mills that 
although the line shaft at the driving pulley end gave a 
turning when driving mules quite equivalent to any elec- 
trical drive, the irregularity at the far end, where the 
shaft was smaller in diameter, was very marked, there 
often being a variation of as much as 7 per cent., as indi- 
cated by Moscrop records. ’ ‘ 

Photographs of an up-to-date electrically-driven spin- 
ning-mill in all departments were shown, and one side 
represented the es of fourteen doubling frames, each 
of 444 spindles, with direct-coupled motor, the result of 
this arrangement being that, owing to the fact that instan- 
taneous regulation can be given between full speed and 
half speed on the tin roller, the time for doffing has been 
reduced nearly 15 per cent., and broken ends entirely 
eliminated. 

Afterwards a description of the conversion of Mesers. 
Ashworth Hadwen’s mill from m-engine drive to 
electric driving by means of a turbo-generator was de- 
tailed and proved very interesting. ; 

The paper concluded with a few interesting remarks 
on boiler-house economisers and illustrations of the 
Underfeed Stoker Company’s mechanical stoker as fitted 
to Lancashire boilers, with results of tests obtained at 
certain installations. 

A short discussion on the merits of superheated steam 
followed, and a vote of thanks brought the meeting to a 

ose. 





Runxixe Costs or CommirnciaL Cars.—We have re- 
ceived figures relating to the cost of running two com- 
mercial cars chartered a few weeks ago by Messrs. John 
Barker and Co., Limited, High -street, Kensington. 
These cars were employed for three weeks, one of them a 
10 to 12-horse-power two-cylinder Darracq car, for deliver- 
ing goods on the outskirts of London, and the other a 
14 to 16-horse-power four-cylinder Darracq. for more local 
work. The former car ran as far as Cobham, Woking, 


be | &c., on one side of London, and down to Sevenoaks on the 


other, averaging 60} miles per day. The petrol consump- 
tion worked out at an average of 22.6 calles per gallon ; 
the ones cost of delivery per package being 1fd., 150 
peckoges ing delivered per diem. e cost of fuel and 
ubricants was less than jd. per mile. The larger car was 
not used on such long journeys, but completed an average 
of 55.9 miles per diem at 19.2 miles per gallon of petrol, 
the cost for delivery being the same per package as in the 
previous case. The cost of fuel and lubricants also worked 
out at rather less than fd. per mile. No involuntary stops 
were e with either car, nor were repairs or adjustments 
necessary during the three weeks. 
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SUBMARINE TELEGRAPH ENTERPRISE. 

Tuer Anglo-American Telegraph Company, Limited, 
has felt, to some extent, the effects of the crisis in 
American financial and commercial affairs, the traffic 
receipts for the second half of last year showing 4 
decrease of 7798/, as compared with the six months 
ending December 31, 1906. The working expenses 
were, however, reduced by 3050/., so that the decrease 
of net revenue did not exceed 4748/. From the net 
revenue of the second half of last year (162,479/.), the 
directors, before making any other allocations, carried 
20,0001. to the renewal fund, reducing the balance 
available for dividend to 142,479/. This balance ad- 
mitted of the distribution for the half-year of 1/. 10s. 
per cent. upon the preferred stock, 1/, 5s. per cent. 
upon the ordinary stock, and l/. per cent. upon the 
deferred stock. The total distributions for 1907 
upon the preferred stock came out at 6/. per cent. ; 
upon the ordinary stock, at 3/. 10s. per cent. ; and 
upon the deferred stock at 1/. per cent. In conse- 
quence of the depression in securities—a depression 
which is happily diminishing—the directors wrote ofi 
during the past half-year 90,000/. from the renewal 
fund ; should the recent rise in Consols and other gilt- 
edge securities be maintained, they may possibly 
write the fund up again for the first half ,of 1908. 
_As it is, the fund was reduced from 1,026,005/. at the 
close of June to 937,822/. at the close of December. 
The fund produced 15,430/. in interest, but it was 
debited during the past half-year with 2087/. for the 
cost of cable expended in general repairs, and 31,525/. 
for repairs to the 1874 and 1880 cables. The cost of 
cables, buildings, &c., stood in the books at the close 
of December at 7,000,000/., as in former half-years, 
but two items had been virtually added to this 
amount — viz., 37,3471. for freehold property in 
London, and 2017/. for leasehold property in London, 
less depreciation. The value ot the cable in stock 
at the close of December was 68,307/. The pension 
fund, which stood at the close of June at 20,818/., 
had been carried, by an allocation of 3400/. from 
revenue, and 312/. received for interest on in- 
vestments, to 24,530/. The fund has hardly yet 
come into working order, as it had to sustain only 
one pension charge in the second half of last year; at 
the same time, there can be no doubt that in a few 
years it will have to meet a good many claims, and 
that it will render valuable assistance to the company’s 
employés. The expenses of the repairing steamer 
Minia for the second half of last year amounted to 
8978/., as compared with 10,840/. in the corresponding 
period of 1906. The amount received for the charter 
of the Minia for the last half year was 8000/., as com- 
pared with 12,800/. 

The Direct United States Cable Company, Limited, 
is a smaller concern than the Anglo-American, but it 
is conducted upon much the same prudent lines, and 
the position of the undertaking has improved rather 
appreciably during the last few years. At one time 
the dividend was not carried beyond 3 per cent., but 
for 1904-5 the shareholders received 3} per cent. ; for 
1905-6, 4} per cent.; and for 1906-7, 48 per cent. The 
improvement is due to the fact that the reserve fund 
having been carried to 500,000/. and upwards, it is 
now not considered necessary to make such large 
allocations to it from current revenue. In the second 
half of last year, however, the fund was credited with 
5000/. from revenue, while 9195/. was received in 
interest and dividends on investments, and.499/. from 
a profit realised from the sale of securities. ‘The fund 
was, accordingly, increased from 491,968/. at the close 
of June to 501,565/. at the close of December, ‘although 
it was debited during the six months with 5097/. for 
expenditure made for the maintenance of cables. The 
revenue of the company, like that of the Anglo- 
American Telegraph Company, experienced a slight 
decline in the second halt of last year, the receipts 
having been 58,268/., as compared with 60,380/. The 
working expenses were reduced from 25,381/. in 
the second half of 1906 to 25,103/. in the second 
half of 1907. The net protit realised for the 
second half of last year was, accordingly, 33,165J., 
increased to 35,681/. by a reliquat of 2516. brought 
torward. The dividends paid for the second half 
of last year represented a distribution of 24,284/. 
The revenue derived from m for the second 
half of 1907, after deducting rent of wires, was 
63,243/., reduced to 58,243/. by a payment of 5000/. 
to the Anglo-American Telegraph Company, as per 
agreement. During the past hall-year 175/. was paid 
for the use of patents, and 52/. 10s, as a consulting 
electrician’s fee. The revenue was also debited during 
the past sx months with 200/. for the depreciation of 
spare cable and 40/. for the insurance and storage of 
spare cable. The amount standing in the books at the 


close of December in respect_of the cost of cables, 
stations, &c., was 1,214,200/. The amount standin 
in the books, at the same date, for spare cable an 
cable-tank was 11,0887. Although. the reserve fund 
stood in the books at the close of December at 501 ,565/., 
it should be noted that the company’s investments had 
ven reduced to 487,930/. by the writing off of 40,0000. 


RACK LOCOMOTIVE FOR 
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for depreciation in market values. On the other 
hand, the company had 15,415/. at its bankers upon 
current and deposit account, so that the reserve fund 
stood at 501,565/.—say, 500,000/. in round figures. 





RACK LOCOMOTIVE FOR THE VILLA 
NOVA DE GAYA RAILWAY, PORTUGAL. 


Tue Villa Nova de Gaya RaiJway, of Portugal, is a 
5-ft. 6-in. (standard Portuguese) gauge line, and forms 
a conpecting-link at Oporto between the River Douro 
and the main line of the Royal Portuguese Railways, 
with which it connects at Gaya Station, on the south 
side of this river opposite Oporto, The traffic consists 
principally of coal from lighters in the river, and 
general merchandise, which can thus be loaded at the 
wharves and conveyed to their destinations on the 
main lines without transhipment. The line is for the 
most part of steep grade, in places as much as | in 8, 
and runs through the main public thoroughfare. 

In Fig. 1 herewith, and in Figs. 2 to 5, page 213, 
we give illustrations of a type of rack locomotive built 
for this line by Messrs. A. Borsig, Tegel, Berlin. 

general view of this locomotive is given in Fig. 1, 


above. A side elevation will be found in the engrav- 
ing, Fig. 2. The other illustrations on the next page 
give: Fig. 3 half plans, Fig. 4 half sections through 


cylinders and fire-box, and Fig. 5 cross-sections of the 
lower part of the locomotive taken at different points. 

From the illustrations it will be seen that the 
locomotive is carried on four adhesion wheels, which 
are 895 millimetres (35} in.) in diameter, and that 
between these is placed the main pinion driving-axle, 
-with pinion 891 millimetres (35 in.) in diameter. All 
three axles are coupled and arranged so that the 
engine can run free on such pieces of the line on which 
the rack is not laid. 

The driving or pinion axle carries, in addition to the 
rack-pinion, two spur-wheels in gear with pinions on 
the main crank-shaft of the engine, the proportions of 
wheels and pinions being 1 to 2 (Figs. 2, 3, and 5). 
The engine thus makes two revolutions to one of the 
driving - wheels, and a higher piston speed being 
obtained, smaller cylinders are required. 

The adhesion axles are carried in boxes, over which 
plate-springs are arranged in the ordinary manner. 
The pinion-axle and crank-shaft are each provided 
with four bearings arranged in steel castings of box 
form, connected to centre-frames and stretchers, the 
bag thus forming an exceedingly strong framing 
(Fig. 5). 

he cylinders are outside the main frames. The 
slide-valves are placed above the cylinders, and are 
worked by a modification of the Joy motion, similar 
to that described in a previous issue (see ENGINEERING, 
vol. lxxxiii., page 643). The reversing-gear is worked 
by a hand-wheel and screw placed on the right-hand 
side of the cab. 

The crank - discs, which are steel castings, have 
grooves cut in their rims (Fig. 5) for a band-brake, 
which can be worked by the driver (see Fig. 2). The 
front coupled axle carries on its centre a brake-pinion 
and grooved drums running loose on the axle, and which 
are provided with four brake-blocks; this brake is 
under the control of the fireman. In addition, the 
four coupled adhesion-wheels are fitted with a hand 














Fig, 1. 


screw-brake, worked from the back of the cab. The 
Riggenbach air-pressure brake is worked by the driver, 
the comp air and steam escaping through the 
annular space between the chimney and liner. 

The boiler is fitted with Crosby Pop safety-valves 
and achime whistle. The fire-box is ot the wide type, 
extending out to the frames, so that the grate area is 
unusually large in comparison with the heating surface, 
the proportion being 1.7 to 58, or 1 to 34. 

Water is carried in side tanks, and the coal in 
bunkers at the back of the foot-plate. 

The main dimensions of the engines are as follows :— 


Diameter of cylinders 360 mm. st in.) 

Stroke of pistons... = 500 ,, (198,, ) 

Diameter of adhesion wheels $95 ,, (352,, ) 

Diameter of driving pinions 2 oe a? 
a spur-pinions ... 374 4, (14 ,, ) 
” 748 (294 


spur-wheels ... 7 be ay 
Steam pressure . 13 atm. (1865 lb. per 


sq. in. 
Grate area 1.7 sq. m. (11 sq. ft.) 


Heating surface RS a (624 ,, ) 
Water capacity 2500 litres (550 gals.) 
Coal capacity 600 kg. (12 cwt.) 
Weight empty es 234 tons 

Weight in working order... oe *.. 


The terms of the contract required the engine to 
oe a train-load of 45 tons up grades of 1 in 8. 

uring the trial-trips we understand that loads of as 
much as 53 tons were taken. This requires a tractive 
power of over 10.6 tons, of which about half is 
exerted by the adhesion wheels, the rails being, as a 
rule, either clean or gritty, the climatic conditions 
prevailing in Oporto being very favourable. 








Lonpon County Counci.—At the meeting of the 
London County Council on Tuesday, the 11th inst., id 
was deeided that the necessary petitions should be sealed 
and presented in opposition to the following Bills :— 
London and District Electricity Supply, London Electric 
Supply, London (Westminster and Kensington) Electric 
Supply Companies, London Port and Docks, and Lower 
Thames (Grays) Dock. 





PgrsonaL.—We understand that Mr. Alfred Davis has 
retired from the firm of Messrs. David and Lloyd, 26, 
Victoria-street, S.W. The business however, 
carried on under the same style by Mr. E. E. Lloyd.— 
We are informed by Messrs. Abel and Imray, Birkbeck 
Bank Chambers, Southampton Buildings, W.C., that they 
have taken into partnership Mr. Thomas Shields, M.A., 
B.Sc., who has for some time acted as one of their tech- 
nical assistants. The firm will continue to practise under 
the old style of Abel and Imray. 





Tue Puystcat Socrety.—The Physical Society dined 
last Tuesday at the Hotel Cecil. The term of the Presi- 
dent’s office being practically two years, although an elec- 
tion is held every year, these dinners only take place every 
other year. Professor J. Perry, President, occupied the 
chair, and the President nominated, Dr. C F.R.S., 
Director of Kew Observatory, was in the vice-chair. In 
responding to the toast of ‘‘ The Guests,” Professor Rosa, of 
the Bureau of Standards, Washington, remarked that he 
hoped the time would come when the value of a warship 
would be granted annually for the benefit of an institution 
like the National Physical Laboratory. Members and 
their guests spent a very pleasant evening. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday  morni 
the pig-iron market was easier in tone, but the dealings 
only amounted to three lots, making 1500 tons of Cleve- 
land warrants at 48s. O}d. cash, 483. 24d. one month, 
and 483, 14d. three months. The close was may | at 
483. 31. cash, 483. 4d. one month, and 48s. 24d. three 
months sellers. In the afternoon the market became 
stronger, and 1000 tons of Cleveland warrants were done 
at 483. 44d. one month, and 48s. 6d. three months, with 
buyers over. Closing quotations were firmer, with sellers at 
483, 8d. cash, 483. 9d. one month, and 48s. 64d. three months. 
Buyers of hematite offered 58s. 6d. cash, but there were 
no sellers. Oo Friday morning the market opened steady, 
and 4000 tons of Cleveland warrants changed hands at 
483. 8d. ten to twenty days, 48s. A one month, and 
48s. 74d. three months. Closing sellers quoted 483. 8d. 
cash, and 48s. 84d. one and three months. At the after- 
noon session the tone was unchanged, and Cleveland war- 
rants were dealt in at 48s. 9d. cash, 48s, 8d. one month, 
from 483 8d. to 483. 84d March 19, and at 48s. 74d. three 
months. The turnover was 5000 tons, and closing quotations 
were 483. 84d. cash, and one and three months sellers. On 
Monday morning the market was easier, and the dealings 
again small, The turnover consisted of 2500 tons of Cleve- 
land warrants at 483. 44d. one month, and from 48s. 64d. 
to 483. 44d. three months, and closing sellers quoted 48s. 6d. 
cash and one month, and 483. 5d. three months. Hema- 
tite was quoted 583. 6d. cash buyers. The downward ten- 
dency continued in the afternoon, and only one lot of 
Cleveland warrants was done at 483. 14d. cash. At the 
close sellers quoted 48s. 24d. cash and 48s. 34. one month, 
with buyers at 1d. less, and at 483. 04d. three months, 
but there were no declared sellera for the latter position. 
On Tuesday morning the market was easier and about 
4000 tons of Cleveland warrants changed hands at 48s. 14d. 
cash, at 483. 1d., 483. 2d , and 483. 1d. one month, and at 
483. O}d. three months. Closing sellers quoted 483. 1d. 
cash, and 48:3. 14d. one and three months. Copper was 
quoted 59/7. 10s. sellers three months. In the after- 
noon there was some improvement, and 1500 tons 
of Cleveland warrants were done at 48s. 44d. and 
483. 4d. cash, and at 483. 44d. twenty-eight days. 
The close was the turn easier, with sellers at 48s. 4d. 
eash and one month. When the market opened 
to day (Wednesday) the tone continued firm, but on! 
one lot of Cleveland warrants changed hands at 483. thd. 
cash, with sellers over. Forward iron was stronger, at 
483. 6d. sellers, one and three months. Abt the afternoon 
session the dealing was again limited to one lot of 
Cleveland warrants at 483. 3d. three months, with buyers 
over at that figure. Cash iron was steady, with 
sellers at 483. 4d., but the forward positions were 
easier, and sos sellers quoted 48s, 4d. one and three 
months. The following are the market quotations for 
makers’ og | iron :—Clyde, 633. 6d. ; Gartsherrie, 64s. ; 
Calder, 64s. 6d. ; Summerlee, 65s. 6d.; Langloan, 75s. ; 
and Coltness, 87s. (ort ship at Glasgow); Glengar- 
nock (at Ardrossan), 66s. ; Shotts (at Leith), 63s. 6d. ; 
and (at Grangemouth), 70s. 


Sulphate of Ammonia.—The sulphate of ammonia market 
is quietly steady, and the price is unchanged at 12/. to 
12/. 2s. 6d. per ton for prompt business, Glasgow or Leith. 
bry amount shipped from the latter port last week was 
114 tons. 


Scotch Steel Trade.—A slightly better tone is prevalent 
in the Scotch steel trade this week, but mills ara not yet 
running at fall capacity. A fair inquiry for ship-plates 
and angles is reported, and specifications are coming in 
rather more freely all round, which would seem to indi- 
cate that consumers have run rather short of early require- 
ments. Merchants are still selling under makers’ prices, 
and this is specially noticeable for boiler-plates, for which 
there is a much better inquiry at t. Structural 
material continues in good demand for abroad, and in- 
quiries for some large quantities for the Colonies are in 
the market. Raw material and fuel exhibit an easier 
tendency, which is in favour of the steel-producer. Prices 
are unaltered, and remain firm. 


Malleable Iron Trade.—The malleable iron trade of 
the West of Scotland is unchanged, and the outlook is 
not too bright. The competition from the Continent 
seems to get keener each week, and although there is a 
good quantity of foreign work on offer, it is anticipated 
that the major portion of the orders will go to the Conti- 
nental producers, whose prices are considerably under 
those of the local makers. Orders for local requirements 
are very scarce, and such as are passing are only for 
limited quantities. Makers state that employment can- 
not be seen for more than a few days ahead, in the most 
of cases. 

Scotch Pig-Tron.—The improved feeling in the Scotch 
pig-iron trade continues. Makers have lately booked 
some fair quantities for shipment, as also for the south, 
while local buyers have been in the market with better 
inquiries. 
than they were a few weeks ago. Hematite, although 
not in big demand, is the subject of a slightly better 
inquiry. 

The Coal Trade.—During the past week there has been 
& falling off in demand in the coal trade of the Weat of 
Scotland, and only a limited inquiry is reported. e 
easier eo | of prices continues, and is all in favour 
of the general industrial trade. The prices quoted to- 


day are :—Steam, 11s. 9d. to 123. per ton; splint, 11s. 9d. 
to 123. 3d. per ton; and el), 1ls. to 1ls, 
according to quality. 

Shipbuilding. — There has been persistent rumours 
during the pxst few days cf the placing of some important 


6d. per ton, 


The prospects are certainly rather brighter | 
| event of a war 





shipbuilding contracts on the Clyde, but nothing definite 
has yet been given out. It is understood, however, that 
some of the local firms are well in the running for one 


ng | or two contracts of considerable tonnage. 





Tue TecuNicat InpEx.— Our attention has been drawn 
to a little pamphlet entitled ‘‘ Technical Knowledge ; 
its Influence on Modern Industrial Progress; How 
to Make the Most of it.” This pamphlet draws attention 
to the vast amount of information of a useful c oter 
that is continually being published through the medium 
of the technical Press. though many useful subjects 
are often fully dealt with, it not infrequently happens 
that just when it is necessary to have information on the 
subject it is impossible to trace the references or articles. 
It is often more than half the battle, in engineering pro- 
blems, to know what has been done before under similar 
circumstances, and any means whereby such information 
is rendered the more accessible is to be welcomed. With 
this object the ‘* Technical Index” is published monthly, 
giving a systematic record of technical literature, in a form 
suited to listing on the card index principle under the 
headings, &c., of the Dewey system. The little pamphlet 
above referred to fully describes this system, which is 
most comprehensive in character and well suited to the 
indexing of engineering subjects. The pampblet is issued 
by the publisher of the monthly “‘ Technical Index,” Mr. 
J. Fitzpatrick, 88, Chancery-lane, W.C. 

Tue Junior INSTITUTION OF ENGINEERS.—The mem- 
bers of this Institution held their twenty-fourth annual 
dinner on Saturday, the 8th inst., at the Hotel Cecil, the 
President, M. Gustave Canet, Past President of the 
French Institute of Civil Engineers, being in the chair. 
After the national toasts of both France and England 
had been duly honoured, the toast of ‘‘ International 
Science” was pro by Lord Justice Fletcher Moul- 
ton, who spoke of the fellowship among scientific workers 
of all countries, and reviewed the various successes ob- 
tained by French and English. Captain Ferber, of the 
French Military School of Aeronautics, and Colonel 
Crompton, President of the Institution of Electrical 
Engineers, responded, the latter mentioning that Pro- 
fessor Mascart, of Paris, would succeed Lord Kelvin as 
President of the International Electrotechnical Com- 
mission. Mr. Donaldson, the Chief Superin- 
tendent of Ordnance Factories, proposed the health of 
the Institution, which was replied for by the chair- 
man, Mr. F. R. Durham. In response for ‘‘ The 
Guests,” pqs by Mr. 8S. Cutler, the Count de la 
Vaulx, Vice-President of the Aero Club de France, and 
Mr. Deputy Wallace, replied, both in excellent speeches. 
The health of the President was proposed by Mr. W. B. 
Bryan, chief ry aed to the Metropolitan Water Board, 
and M. Canet humorously replied. Among the distin- 
guished guests were Commandant Schilling, the French 
Naval Attaché, Lieut.-Colonel Sieguet, the French Mili- 
tary Attaché, re ting the Em , and M. Juillot, 
the designer of the military airship La Patrie. 





‘*THE Fieet ANNUAL AND NAvat YkAR-Book, 1908.” 
—Issued at the popular price of 1s. in paper covers, and 
2s. 6d. in cloth covers, by The Fleet, Limited, 411a, 
Harrow-road, lon, W., this year-book follows the 
now standard lines of year-books in having tables of 
dimensions of the ships of the various Powers, articles 
reviewing the ee, ae of the work for various fleets, 
and general contributions on subjects of current interest 
in naval policy. Only frequent usage can disclose 
inaccuracies in the tabular matter, but, in glancing 
over the — we notice that the new 28 oe | 
destroyers of the Tribal class are stated to of 
30 knots speed instead of 33 to 34 knots. The firat 
article is on the two-power standard, and an attempt 
is made to appraise the comparative fighting value 
of ships by points. The ideal battleship is taken 
to be a ship with twelve guns of 12-in. calibre, a speed of 
21 knots, and 11-in. belt-armour—a rather m de- 
scription—and for such stand ten points are given for 
armament, speed, and armour. Deductions are made in 
the case of existing ships for deficiencies in these respec- 
tive qualities. As regards cruisers, a “ standard” shi 
is one having eight guns of 12-in. calibre, 25 knots Mn. 4 
and at least 7-in, armour, so that our Invincible class 
comes up to this ideal. This system is, perhaps, interest- 
ing, because of the results brought out by the author in 
a the ible combinations of fleets. The 
results are thus classified by the author :—Great Britain, 
98 units, 1862 points; United States of America and 
France, 99 units, 1753 points; the Anglo- Japanese 
Alliance, 131 units, 25344 points; yt Triple Alliance, 


81 units, 1380} points; the Dual Alliance, 67 units, 
11424 points; the United States, 49 units, 9054 points ; 
the rest of the Powers (excluding the Uni States 


of America), 148 units, 2523 pb. There is an 
article on ‘‘British and German Torpedo Craft,” show- 
ing that we are well ahead of the German standard; 
and on ‘The Future Distribution of War Fleets,” which 
takes the view that the plan to be adopted in the 
between Britain and Germany will be to 
close the North Sea. Another contribution deals with 
‘Engineering Progress,” giving briefly the relative ad- 
vantages and disadvan of turbine and reciprocatin 

engines, of internal-combustion and steam-engines, an 

of oil and coal fuel. Another writer to show that 


The | the all-big-gun ship, as represented by the Dreadnought 


class, is only a return to conditions formerly prevailing, 
and that the Dreadnought only marks the completion 
another cycle in naval design. The editor of the work, 
Mr. Lionel Yexley, himself contributes two articles, one 
on “‘Naval Victualling,” and the other on ‘‘The Coast- 
Guard,” while the remaining article in this year’s issue 
is on * Short Sea Service.” 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

High-Speed Steel for the Admiralty.—Aun important 
contract for high-speed steel has, during ones few 
days, been placed with a leading Sheffield s firm by 
the British Admiralty for the making of tools for the 
various dockyards. ‘The firm who have secured the work, 
which will extend over three years, is Meesrs. Samuel 
Oaborn and Co., Limited, Clyde Steel Works, Sheffield, 
whose special Mushet brand high-speed steel has succees- 
fully competed for the contract against numerous leading 
steel houses of the country. Messrs. uel Osborn and 
Co., Limited, have for many years contracted with both 
British and foreign governments for cast steel. 


Sheffield and Armour-Plate Work.—Offcial intimation 
reached Sheffield late last week of the definite allocation 
by the Admiralty of the promised armour-plate contracts 
for the three battleships now in course of construction. 
The news was received in the East End of the city with 
considerable satisfaction, especially when it was known 
that the Sheffield houses epee in this work had 
received their fair share of the orders. The value of the 
contracts is estimated at about 950,000/., and of this about 
600,000. worth has been divided amongst local firms. 
Work, therefore, in the armour shops and forges of the 
city has been commenced in earnest. 


Metal- Workers’ Conference.—An important conference 
of the British Metal Trades’ Federation was held in the 
Montgomery Hall, Sheffield, on Saturday last, Mr. John 
Hodge, M.P., presiding over an attendance of sixty- 
eight delegates from all parts, representing some 200,000 
workers. Alderman Styring, Deputy Lord Mayor, said 
there could be no better place for the conference than 
Sheffield, seeing that it was the centre of the metal trades, 
from the heaviest branch to the lightest. The spirit of 
trades unionism was, from the first, more strong in the 
city, perhaps, than any other centre of industry in the 
country. Trade unionism had done much towards im- 
proving the conditions of the workers, and, he thought, 
employers felt nowadays that it was not such a bad thing 
as was at first feared. Sir William Clegg, representing 
the Master Cutler (Mr. H. H. Bedford), who was pre- 
vented from attending, said the Master Cutler’s sym- 

thy lay in trade unionism direction, and support coming 
rom the head of the commercial and manufacturing 
interests of such an important city only showed the 
enlightened manner in which manufacturers viewed the 
movement. Speaking of non-unjonists, Sir William 
said he could not understand how it was that all working 
men had not learned the advantages of combination ; 
there were some men more ignorant than he thought. 


“| Mr. J. Hodge, M.P., was re-elected president for the 


ensuing year, and Mr. Charles Hobson (Sheffield) secre- 
tary and treasurer. 


Iron and Steel.—Three factors of the depression in the 
heavy industries of the city, which depression has become 
more pronounced during the past week, have been the 
slackness prevailing in the shipbuilding trade, the dearness 
of fuel, and the unsettled state of raw materials. A general 
quietness is re in most branches, and in the railway 
rolling - stock material shops the foreign demand has 
slackened down, whilst the demand for castings and 
forgings is also light. The placing of the Government 
orders for armour-plate has rendered these shops and 
forges the centre of activity, and provided employ ment 
for those who have been on short time for some months. 
In the lighter steel branches matters are considerably 
more cheerful. Sheffield file and tool-makers during 
the week have been invited to tender for see Sapety 
of files for the Navy, whilst a similar invitation has 
been extended to cutlery houses. The file and tool 
trade has been experiencing steady business for some 
time past, and the tenders invited by the naval authorities, 
whic ous nearly into 8000 files of various sizes, should 

ive a furtherfillipto thisimportantindustry. Theall-round 

rop in pig iron on iven a decided impetus to buying 
during the week. While West Coast hematites are still 
off the market at the maintained prohibitive price, orders 
for the East Coast have been placed below the quoted 65s. 
—less 24 per cent. Bessemer high-carbon billets have 
been onan at from 7/7. 10s. to 8/., and Siemens at 
&/. 103. per ton. 


South Yorkshire Coal.—The conditions prevailing in 
the South Yorkshire coal trade are satisfactory. With 
few exceptions collieries are working full time, and there 
has been less —— at the pits. House coal, although 
somewhat affected by the milder tone of the weather, is 
in a fairly active state, and more is being done in good 
secondary qualities. Best Barnsley softs are quoted at 
123, 6d. to 13s. per ton, and secondary samples make 11s. 
to 1ls. 6d. ton at the pits in owner’s trucks. There is 
a stronger demand for steam coal, this being due to the 
fact that the saueee contracting og ay ned En ape J a 
larger ton for locomotive purposes. In the latter cases 
prices vale between lls. 6d. to 12s. per ton. Smelting 
fuel is in good demand, as also is best local steel- melting 
coke, which finds a ready market at former rates. 





Rore.y ScHoLarsHips.—An examination for three 
Rotely scholarships, open to sons of naval or marine 
officers not below ward-room rank, will be held at Eltham 
College, Kent, about the end of March next. The scholar- 


ships are of the value of 20/. a year each, and are tenable 


of | for a period not exceeding five years. Candidates must 


be between 10 and 15 years of Applications for 
nominations, accompanied by certificates of the birth of 
the candidates, must be made to the Director of Greenwich 
Hospital, Admiralty, Whitehall, S.W., not later than the 


16th prox, : 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpp.LesBRoucH, Wednesday. 

The Cleveland Iron yh A tage good accounts are 
now given of the pig-iron trade, the most satisfactory 
being that concerning East Coast hematite pig, which 
has at length improved a little in value, the advance 
being the first reported since the middle of last year. 
Quotations for hematite have been steadily falling since 
Jast summer, but now they have been checked. Sheffield 
buyers have once more come into the market, and fair 
sales to Scotland have also been made. The demand, 
however, has not been confined to home consumers, but 
general purchasing on Continental aecount has occurred, 
Germany, Belgium, and Italy being amongst this week’s 
buyers. Makers are once more fairly well situated, 
and have put up their price quite sixpence, the least 
offer they will now entertain for Nos. 1, 2, and 3 
being 57s. 6d., whilst for selected brands 58s. has been 
paid. Spanish ore i3 somewhat ane. Rubio, of 
50 per cent. quality, is 15s. 3d. ex-ship Tees, and some 
sellers ask up to 153. 6d. There is not a very great deal 
doing in Cleveland pig iron just now, transactions bein 
most confined to buying for early delivery, traders s 
showing a want of confidence in the future, but several 
consumers are short of supplies, and have to keep buying 
to meet current needs. Statistically the position is very 
healthy, the output being hardly adequate. No. 3 g.m.b. 
is 48s. 9d. f.o.b. That figure has been paid a number of 
times, and is recognised as the market quotation, though 
some buyers endeavour to do business at rather less. No.1 
is 51s. 3d. ; No. 4 foundry, 483. 3d.; and No. 4 forge, 
47s. 9d. Shipments of pig iron are exceptionally as 
averagiog so far this month well over 5000 tons per work- 
ing day. If this rate is maintained, last year’s record 
February clearanc2s of 117,744 tons will be considerably 
exceeded. 


Manufactured Iron and Steel.—Little new can be 
reported of the manufactured iron and steel industries. 
Several departments are now characterised by slackness, 
and new orders are scarce. Rail-producers, however, 
keep busy, and not only have they good order-books, 
but they report a fair number of inquiries still coming 
to hand. Principal quotations stand:—Common iron 
bars, 7/. 53.; best bars, 77. 123. 6d.; best best bars, 8/.; 
packing-iron, 5/. 15s.; iron ship-plates, 62. 103. ; iron 
ship-angles, 77. 5s.; steel bars, 7/.; steel ship-plates, 
6/. 103. ; steel ship-angles, 6/. 2s. 6d. ; steel strip, 61. 153.; 
steel hoops, 7/.; and steel joists, 5/. 123. 6d.—all less the 
customary 24 per cent. discount, whilst cast-iron chairs 
are 3/. 12s. 6d.; heavy steel rails, 6/. 23. 6d.; and steel 
railway sleepers, 6/. 123. 6d.—all net cash at works. 


The Threatened Strike at Cargo Fleet.—There is every 
robability that the threatened strike at the Cargo Fleet 
on Works will averted. As the result of the 
meeting of the Council of the Cleveland and Dur- 
ham Blast-Furnacemen’s and Cokemen’s Association 
notices will not be handed in for the present. The dis- 
pute arose in consequence of the firm discharging a 
number of men owing to slackness and the blowing out 
of a furnace for repairs, the employés contending that 
instead of dismissing hands they should distribute the 
work amongst ali the men, and thus provide ial em- 
ployment for all. 

Coke.—Coke_ keeps steady and firm. Nothing under 
163. is named for average blast-furnace qualities de- 
— and in some cases 163. 3d. and up to 16s. 6d. 
is asked. 





ProposeD State SuBVENTION TO ITALIAN SHIPPING.— 
A proposal has been introduced in the Italian Parliament 
concerning subventions to that country’s shipping, amount- 
ing in the aggregate to 13,250,000 lire, or about 530,000/. 
The vote would be divided between a number of lines, so 
that 4,475,000 lire vould come to the Mediterranean and 
Adriatic shipping, 2,400,000 lire to the Black Sea trade, 
1,420,000 lire to shipping to the East, 900,000 lire to 
shipping to America, and 1,060,000 lire should go to 
various smaller lines. 

Dorste Free Crutcn Gear.—Mr. A. J. L. Gliddon, 
of 90 and 91, Queen-street, Cheapside, E.C., has now on 
view at his offices a neat little piece of mechanism whereby 
reciprocating motion is changed into circular motion. The 
apparatus is very simple, and consists‘of two free-wheel 

utches placed side by side on the same horizontal shaft, 
two sprocket-wheels, two chains, and a three-armed lever. 
The combination serves to give continuous rotary motion 
toa spindle. In the mechanism shown the drive is utilised 
for actuating a small churn. The hand-lever is made 
telscopic, so that the force exerted on the drive can be 
varied as required. It will be manifest that this apparatus 
can be applied to a variety of purposes. 





Norra or Excianp InstiroTe oF Mrnine anp Me- 
CHANICAL ENGINEERS.—Subject-Matter Index of Mining. 
Mechanical and Metallurgical Literature for the year 
1902. Edited by the secretary, M. Walton Brown. ub- 
lished by the Institute, Newcastle-upon-Tyne. [Price 
42s.| This work measures 9} in. by 6 in., and contains 
180 pages of subject-matter index of the technological 
journals, proceedings of institutions, and journals of 
general information issued throughout the world in the 
year 1902. It is completed by an Index of Authors, 
which refers back to the Subject-Matter Index. This is 
what in France would called “‘un travail de Béné- 
dictin,” which has cost its author an immense amount of 
time and trouble, seeing the great care with which it has 
— ~ up. It is sure to prove uscful, and we wish it a 

e tale, 


NOTES FROM THE SOUTH-WEST. 


Cardif.—There has been no great amount of new busi- 
ness arranged in steam coal; but prices have shown little 
change. he best large has made 16s. 9d. to 17s. 3d. per 
ton, while secondary qualities have from 15s. 9d. to 
16s. 6d. per ton. house-coal ie has exhibited no 
quotable change ; the best ordinary qualities have made 
17s. to 18s. per ton ; No. 3 Rhondda large has been quoted 
at 19s. 6d. to 20s. perton. Foundry coke has ht 183. 
to 22s. per ton, and furnace ditto 163. 9d. to 18s. 3d. = 


ton. As iron ore, Rubio has made 14s. to 14s, 
per ton upon a basis of 50 per cent. of iron, and 
including freight, insurance, &c., to Cardiff or Newport. 
‘~ an ae é&e., a EE pe the 

irectors of the Western n ropert pany, 
Limited, states that the accounts to December 31, 1907, 
show an available balance of 19,996/., which, with 528. 
brought forward, gives a total net revenue of 20,5247. The 
directors recommend a dividend at the rate of 10 per cent. 
per annum, leaving a surplus of 3230/., which it is pro- 

ed to appropriate as follows :—In writing down simple 

ire wagons to the extent of 2148/.; balance to be carried 

to the credit of next account, 1082/. 


Dowlais.—A large lot of eavy-section steel rails has 
been rolled in the Goat Mill for India; other orders 
have also been in course of execution for home railways. 
Steel sleepers have been pressed to a considerable extent. 
The Big Mill has continued to be occupied with colliery 
rails, fish-plates, and other small goods. There have 
been some heavy arrivals of Spanish iron ore. 


north gate of the dockyard. This has been two years 
under construction, and has two storeys. It is built of 
brick, with stone facings, the principal dimensions being : 
—Extreme length, 300 ft. ; width, 103 ft. ; and height, 
75 ft. The foundations were laid under Sir John Jack- 
son’s direction nearly three ew ag. and they were 
allowed to thoroughly settle before building operations 
were commenced. Provision will be made for storing 
800 torpedoes on the ground-floor in racks ; this will not 
only economise space, but will also permit easy access. 
Messrs. Matcham and Co. are the contractors. Other 
buildings approaching completion are the gun-mounting 
stores and workshops. 

South Tele, Che of oy ee ug six 
principal Welsh ports— iff, Newport, Swansea, Port 
Talbot, Neath, and Llanelly—in January were 2,369,226 
tons, as compared with 2,484,559 tons in January, 1907. 
The exports from Cardiff were—foreign, 1,301,900 tons ; 
coastwise, 243,413tons. From Newport—foreign, 308,857 
tons; coastwise, 66,601 tons.- From gE 
217,667 tons ; coastwise, 14,627 tons. From Port Talbot 
—foreign, 90,446 tons; coastwise, 32.647 tons. From 
Neath—foreign, 23,147 tons; coastwise, 17,633 tons. From 
Llanelly—foreign, 19,328 tons ; coastwise, 4670 tons. 

Locomotives on the Great Western Railway.—During 
the past half-year fourteen new locomotives were built 
and thirty-seven engines were supplied with new boilers 
by the Great Western Railway Company at its Swindon 
works, the whole cost being charged to revenue. At the 
close of last year the Great Western system had 2538 
locomotives and 1285 tenders ; the corresponding stock at 
the close of June, 1907, was 2509 locomotives and 1272 
tenders. 

Bristol, &c., Wagon Company.—The directors of the 
Bristol and South Wales Rail ay bey Company, 
Limited, in their report for 1907, state that after carry- 
ing 20002. to the cohtingent fund, the revenue account 
shows a disposable nce of 16,6932. The directors 
recommend a dividend of 10 per cent. for the year, leav- 
ing 16937. to be carried forward. The contingent fund 
now stands at 45,700/. 








Enocinerrntnc Groiocy: InsiituTion or Civit En- 
GINEESS; MANCHESTER ASSOCIATION OF STUDENTS.—T wo 
consecutive meetings of the Manchester Association of 
Students were held on January 29 and 30, when Dr. 
Herbert Lapworth, F.G.S., Assoc. M. Inst. C.E., delivered 
two lectures on “‘The Principles of Engineering Geology.” 
The lecturer commenced by demonstrating the close con- 
nection between civil engineering and geology, showing 
the value of practical geology to the consulting engineer, 
the resident engineer, and the contractor. It was then 
pointed out that knowledge and practice of geological 
surveying were necessary before the majority of geological 
engineering problems could be ——— A description 
of the general methods of geological surveying was then 
given, the various points being illustrated with limelight 
photographs. At the second lecture Dr. Lapworth illus- 
trated the methods of geological surveying by application 
to an actual engineering problem—viz., the selection of a 
site for a dam. An account of the oy deposits 
was then given, and the methods of dealing with the 
engineering problems oe therefrom describei. The 

uestion of borings and trial-holes was next treated, the 

tility of shallow trial-pits and indiscriminate borings as 
an index to und und structure being well illustrated 
by practical examples. The lectures were concluded by 
an account of the valuable work done by H.M. ical 
Survey of Britain, and of the information obtainable from 
the official publications. Both lectures were well attended, 
and an interesting discussion follo By arrangement 


with the Institution of Civil Engineers these lectures, 
which have already been given in London, are to be 
delivered at the Newcastle, Leeds, and Birmingham 





Associations, 





MISCELLANEA. 


IN a paper read before the Transvaal Institute of Mining 
Engineers, Mr. E. J. Laschinger gives a very complete 
series of tables enabling all problems on the transmission of 
power by compressed air to be solved easily and quickly. 

We are advised by the A.E.G. Foreign Department, 
emerge ae ——_ Nauen sation fan “4 

en up long-distance less telegraphy trials on the 
Telefunken system. On the restarting of t experi- 
ments, one of the first telegrams to be received came from 
Santa Cruz (Teneriffe), from the Hamburg South American 
liner Arcona. This makes a distance of 3700 kilometres, 
of which about two-thirds is overland. The Telefunken 
aay have lately received orders for twenty-four 
installations for on board ships, thirty-one for coast 
stations, and sixteen orders for transportable military 
stations, Six of these seventy-one sets are for a minimum 
distance of 300 miles, two for 1000 miles transmission, and 
the others for distances of 150 to 250 miles. 


On Janu 18, says Le Moniteur de la Flotte, the 
Italian Naval Architects held a meeting at Genoa, pre- 
sided over by Mr. S. Orlando, in the course of which Mr. 
Lorenzo d’ Adda read a paper on a new kind of armoured 
concrete belt-armour for the protection of battleships. 
Mr. d’Adda gave an illustration of part of the amidships 
section of the a Elena protected by a steel belt 
formed in the ore way of plates 200 and 250 milli- 
metres (7.8in. and 9.8 in.) thick, and a corresponding 
illustration with special armoured concrete protection on 
his system, 0.7 and 1 metre (27.5 in. and 39.3 in.) thick. 
He stated that a thickness of his armoured concrete five 


Devonport with new torpelo and’ gun-mountiag stores | times the thickness of « Krupp steel plate would afford 
and workshops. The most notable building in the com- | “ficient protection against armour-piercing projectiles, 
pletion stage is the Whitehead torpedo store, near the and a thickness three times that of steel a sufficient pro- 


tection against high-capacity explosive shells. Another 
and tically similar system of armour, invented b 

Nav: Constructor Fausto Baratta, has, we are told, 
undergone satisfactory firing trials with an 8 in. gun at 
the proving ground of Muggiano. 


_ An expenditure of between four and five million dollars 
is being made by the Southern Pacific Railway Company, 
U.S.A., on the construction of a rifled pipeline for the 
conveyance of crude oil from Oil City, in California, to 
Porta Costa. The line will be 285 miles long, with 
twenty-three stations in its length. The pipe is 8-in. iron 
pipe, weighing 28.2 lb. per foot, and rifled to a 10-ft. 
_ These rifled pipes are rolled by the National Tube 
Company, Lorraine, and tested to 1200 lb. per equare 
inch before being accepted. The line is laid in a ditch, 
slightly waved and zigzanged, to provide for changes of 
temperature. At each pumping station there is stora 
capacity of five days supply of oil. There are three tanks 
at each station, two of which, for oil st have a 
capacity of 55,000 barrels each, while the third, for water 
storage, has a capacity of 10,000 barrels. In this system 
water is forced into the pipe with the oil, and, when in 
flow, the whirling of the liquid mass due to rifling causes 
the water to move towards the outside of the mass—i ¢., 
to next to the pipe, thus assisting in reducing the resist- 
ance to flow. On arrival at a station the oil and water 
delivered from the last section is allowed to stand and 
separate, when the water is drawn off into the water 
storage tank. The t at each station includes two 
main oil-line soe of the horizontal duplex double- 
unger type, having two high-pressure steam cylinders 
4in. in diameter, two low- ure cylinders 42 in. in 
diameter, and a stroke of 36 in., the four plungers being 
94 in. in diameter. The oil ends of the pumps are designed 
for a maximum working pressure of 1000 lb. per square 
inch. The water-injection pumps (two tv each station) 
are also of the horizontal compound duplex type, with two 
high-pressure cylinders 14 in. in diameter, two low- 
peg cylinders 20 in. in diameter, with a stroke of 
in., an F pry om of 5h in. diameter. Three boilers 
are provided at each station, of the water-tube type, of 
2500 square feet em ae is to 
have a normal capacity of 20,000 barrels (af 42 gallons capa- 
city) in 24 hours, against a pressure of 800 lb. per square 
inch, with a steam pressure of 150 lb. per square inch. 


surface each. 





Tue AssociaTION OF ENcinerrs-IN-CHARGE.—At a 
meeting of this Association, held on the evening of 
Wednesday last, the 12th inst., a paper was read by 
Mr. Thomas Sugden, Wh. Sc., M.I. Mech. E., on *‘ The 
Superheating of Steam.” The chair was occupied by 
r. W. H. Maw, and there was a d attendance of 
members. e een was followed a discussion, in 
which Mr. W. H. Patchell, the President of the Asso- 
ciation, Captain Sankey, and others, took part. 
_ Tue Fortncomine Exuisition at Municu.—In cur 
issue of January 24 (see page 126) we drew attention to 
the fact that it was ome to hold, in connection with 
the forthcoming Exhibition at Munich, competitions for 
aeroplane models, and we gave then a few of the con- 
ditions under which these trials will be held. We are 
now informed that a prize of 10,000 marks bas been 
offered by Dr. Gans, chairman of the airship section of 
the Bavarian Automobile Club, for the best performance 
by ag oo geng of the heavier-than-air type, at trials 
to be held at the Exhibition between May 1 and 
October 1. The prize will be awarded to the aeronaut 
who, starting from the ground, succeeds in flying or 
remaining in the air above a certain defined space for at 
least ten minutes, and in Janding within that area after 
the le of this i This competition is, of course, 
for full-sized machines, and not for models. Names of 
competitors and dercriptions of their a atus should be 
sent in to the Sports Committee of the Munich Exhibi- 





tion, 1208, Nevhauserstrasse 1€/11, Munich, Germany. 
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PLATE XII. 


SNGINEERING, Fesruary 14, 1908. 


THE BRUSH-PARSONS STEAM TURBINE. 
LOUGHBOROUGH. 


COMPANY, LIMITED, ENGINEERS, 


CONSTRUCTED BY THE BRUSH ELECTRICAL ENGINEERING 
(For Description, see Page 202.) 

















Fic. 2. TurBINE witH CasING OPENED. 


(To face Page 206.) 
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PLATE XIII. 


ENGINEERING, Fesrvuary 14, 





THE BRUSH-PARSONS STEAM TURBINE. 


CONSTRUCTED BY THE 


(For Description, see Page 202.) 
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BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, ENGINEERS, LOUGHBOROUGH. 





/ Underside of Auto Bye Pass. 








ENGINEERING, Fesruary 14, 1908. PLATE XIV. 
- , | 
| THE BRUSH-PARSONS STEAM TURBINE. 


CONSTRUCTED BY THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, ENGINEERS, LOUGHBOROUGH. 








| (For Description, see Page 202.) 
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PLATE XV. ENGINEERING, Feprvary 14, 190: 











DOUBLE-HEAD MILLING AND PROFILING-MACHINE. 


CONSTRUCTED BY MESSRS. JOHN HETHERINGTON AND SONS, LIMITED, ENGINEERS, MANCHESTER. 


(For Description, see Page 207.) 
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(To face Page 207. 
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NOW READY. 


The Cunard Turbine-Driven Quadruple-Screw 
Atlantic Liner 


“MAURETANIA.” 


Reprinted from “ ENGINEERING” of November 8, 
1907, together with a large number of additional 
Illustrations, with descriptive matter, dealing 
principally with the Auxiliary Machinery on board 
the Ship. The whole is printed on plate paper. 
Imperial 4to.; 68 pages of Text, with 32 Single-page 
and Six Double-page Plates. The Ill ons 
comprise nearly 260 Figures. Cloth, t. Price 
4s. net. Post free 4s. 6d. 

As this Volume cannot be reprinted, early appli- 
cation for Copies should be made. London: Offices 
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newsagent. Price 6s. each. 
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Tue InstiTuTs or SaniTaRY ExGinsers.—Monday, February 17, 
at8 p.m. Mr. Harold G. Turner, Associate, th ful com- 


e 
petitor for the Bronze Medal, will read his essay on ‘‘ The Collec- 
tion and Storage of Water for Purposes in Connection 
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T. K. Rose, Member. ‘‘A Method of Settling Siimes, as Applied 
to their Separation from Solution in Cyanide Treatment,” by Mr. 
Horace G. Nichols, Member. ‘‘ Two Deterrents to the Dissolu- 
tion of Free Gold in the Cyanide Process,” by Mr. Duncan Simp- 
son, Associate. ‘‘ A Rapid Method for the Estimation of Arsenic 
in Ores,” by Mr. Harley E. Hooper, Associate. ‘‘The Indian Mint 
Assay of Silver Bullion,” by Mr. F. T. C. Hughes, Associate. 

Tue Royat [NstiruTion OF GREAT Britain.—Friday, Fe’ 21, 
at9 p.m. Paper to be read :—‘‘ The Ether of Space,” by Sir Oliver 
Lodge, LL.D., D.8c., F.R.S.,M.R.I. Afternoon lectures next week 
at3p.m. On Tuesday, February 18.—‘* Membranes: Their Struc- 
ture, Uses, and Products,” by Profe-sor William Stirling, M.A., 
LL.D., D.Sc., Fullerian Professor of Physiology, R.1. (Lecture IL). 
Thursday, February 20.—‘‘ Wood : Its Botanical and Technical 

” by Professor William Somerville, M.A, D.Sc. (Lec- 
ture I.) On Saturday, February 22.—‘ The Art of Florence,” by 
Mr. Selwyn Brinton, M.A. (Lecture IT.). 

Tue InsTirvTION OF MescHanicaL Enoingers. — Friday, Feb- 
ruary 21, at 8 p.m., in the Institution House, Storey’s Gate. The 
sixty-first annual general meeting will be held. The annual 
report of the Council will be ted to the meeting, and the 
results of the ballot for the annual election of the ent, 
Vice-Presidents, and Members of Council will be announced. The 
prizes awarded by the Council for the best papers read by 
graduates during the session 1906-7 will be presented to Mr. 

H. Broughton and Mr. A. B. E. Cheeseman. Paper to be read 
and discussed :—‘‘ Tests of a Live-Steam Feed-Water Heater,” by 
Professor John Goodman, Member, and Mr. D. B. MacLachlan, 
of Leeds. 
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THE PROGRESS OF THE TORPEDO. 


As vital national issues are dependent upon 
munitions of war, it is universally agreed that their 
efficiency should not in the slightest degree be 
weakened by unsatisfactory details, least of all on 


995 |the score of expense. This view further requires 


that every unit constituting the complete imple- 
ment of war must be of the most approved form. 
ort of the 


would not be satisfactory. A battleship well 
armoured, with the best of propelling machinery, 
and with the most reliable of guns, would be a 


source of weakness toa fleet if her gun-mountings 











were unsound. Such points are often forgotten in 
elaborate statistical comparisons of the fleets of 
different Powers, and yet they are almost as im- 
portant to fighting efficiency as the skill and experi- 
ence of the personnel. In the measuring of relative 
efficiency, the only substitutes for the test of actual 
warfare are the manceuvres, which are moreextensive 
in the British than in other services. A comparative 
study of contemporaneous progress in the mecha- 
nical sciences associated with peace and war indus- 
tries further enables one to appraise with moderate 
accuracy the official attitude towards appliances 
which give reliable promise of increasing the efli- 
ciency of weapons of warfare. The evidences afforded 
by these two standards of measuring progress are 
reassuring so far as the British Navy is concerned. 
In recent years the tendency has been distinctly 
progressive. The existing exceptions are, as a 
consequence, the more surprising, and call for the 
keener criticism. 

One of the most important instances where there 
has not been a ready response to successful unoffi- 
cial effort towards improving war munitions is in 
the case of the torpedo. Recently we have placed 
on record the splendid results achieved by torpedo- 
boat destroyers, which realised speeds of from 33 
to 35 knots, and now we have in a paper read 
before the Liverpool Engineering Society by Mr. 
E. OC, Given convincin f of the success of the 
submarine or submersible boat. All is thus well 
with the vessels which are to use the torpedo as a 
weapon of war.’ But when measuring the signifi- 
cance of the efficiency of these surface and sub- 
mersible torpedo-firing boat, it is imperative that 
the efficiency of the torpedo itself should be con- 
sidered. If the most effective weapon is not 
used, the best cannot be got from the boats. It is 
idle to increase the expenditure of a surface boat 
from 70,0001. to 120, -» to get 34 knots instead 
of 30 knots, and at the same time accept a torpedo 
which has a speed of only 24 knots at 3000 yards 
range, when there is available a weapon of 32 knots 
speed at the same range, and particularly when 
other Governments are adopting the new instru- 
ment. Modern naval tactics favour long range, and 
the torpedo which has a speed of 28 knots at 4000 
y will be immensely superior to one of 
from 18 to 20 knots at such range. The advantage 
is correspondingly greater at shorter range. Indeed, 
the formerly approved practice of fitting bow tubes 
to warships had to be discontinued because the 
speed of the torpedo-boat, and even the cruiser, 
was approximating so nearly to that of the torpedo 
itself. When, in 1886, the 125-ft. nenpete eente 
could overrun the torpedo then available, the 
Mark IV, Fiume torpedo was introduced, and gave 
the necessary improvement in § , but only for 
the short range of 600 yards. mfe years ago the 
same difficulty of relative speed again arose, and 
the bow tube was abolished. The best torpedo in 
the Navy at 1000 yards range has a speed of only 
35 knots, and at 1500 yards range 30 knots. 
Destroyers of 33 to 35 knots would thus overtake 
the torpedo they had fired ahead in less than two 
minutes. Thus with low-speed torpedoes any 
attempt to fire ahead would be attended by serious 
danger. 

Now torpedoes are available which have a speed 
of 43 knots at 1000 yards, and of 40 knots at 1500 
yards ; so that, if these were adopted, we could 
return with greater safety to the bow tube, which 
has great advantages. A destroyer approaching the 
enemy bow-on, alike in open sea or restricted 
waters, presents a much smaller target, can fire the 
torpedo more easily, and, reversing engines, can 
escape backwards more quickly. Thus it used to 
be a condition of the contract, in some foreign 
navies—if not also in the British service—that a 
given astern s should be realised on trial. The 
contingency that the charged point of a torpedo in 
a bow tube, being above. water, was likely to be 
struck by a projectile, scarcely holds, since above- 
water tubes are fitted elsewhere in the latest ships. 

The splendid results achieved by the latest tor- 
pedoes, giving an increase in speed of about 10 
nautical miles per hour at all ranges, has been 
achieved by the application of air-heaters. It is 
now some years since the world was startled with 
rumours from America of the extraordinary results 
achieved by the Bliss-Leavitt apparatus for heating 
the air of torpedoes, and from that time the firm 
of Whitehead and Co. have devoted considerable 
attention to the. investigation of this subject. 
Having taken over the nts of Sir W. G. Arm- 
strong, Whitworth, and Co, in connection with 
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heating devices, they have succeeded in producing 
a heater considerably more efficient than was 
accredited by rumour to the Bliss-Leavitt. The 
heater consists of a small steel chamber between 
the air-vessel and the engine of the rm tems in 
which a certain amount of liquid fuel is burnt in 
conjunction with the air passing to the engine, 
resulting ina gain in power of 100 per cent. as com- 
pared with the same engine and air-vessel when run 
cold. It is, however, in the extreme simplicity 
and safety of the Whitehead hot-air to: o that 
its chief claim to superiority lies. e whole 
apparatus takes up only about 3 in. of the —— 
length, and weighs about 12 lb. Details of con- 
struction are, of course, only known to the makers ; 
but they are such that no difficulty is experienced in 
handling the torpedo by — man acquainted with 
this weapon. In order to show clearly the advan- 
tages which have been obtained by thus heating 
the air, the following table gives the speeds at 
various ranges of the latest Whitehead torpedo 
when run cold and hot; and, in this connection, it 
may not be out of place to remark that the latest 
Woolwich torpedo does not equal the Whitehead as 
regards speed at any range :— 


Table Showing Speeds Obtained by the Latest Whitehead 


18-In. Torpedo. 
With Cold Air. With Hot Air. 
At 1000 yards .. 85 knots 43 knots 
” ” ose 39 9 40 ” 
” ” eee ” 38 ” 
», 3000 ,, ... 23 to 24 knots 8 5; 
” 4000 ” eee 18 ” 20 ”” 28 ” 


As we have already said, foreign countries are 
showing keen interest, and are acquiring torpedoes 
fitted with this heater ; and at the present time the 
United States Government are obtaining these 
weapons from the Whitehead Company at Wey- 
mouth, whilst the Whitehead Works at Fiume are 
extremely busy with orders from European Govern- 
ments and some States of South America. At the 

resent time, we understand, the British Admiralty 

as, so far, not followed the example of foreign 
countries. It is impossible for the Admiralty 
to long delay equipping the Fleet with the tor- 
pedoes so markedly superior to those of the Govern- 
ment’s own construction, in view of the activity 
displayed by other countries in 7h them- 
selves with complete equipments of this weapon. 

The importance of having the very fastest tor- 
pedoes available is great, not only on the grounds 
that the torpedo should, at least, be faster than 
the torpedo craft, but also because the errors 
which are of necessity present in practice with these 
weapons are very much reduced as the speed in- 
creases; and the possibility becomes more re- 
mote of the enemy avoiding a torpedo when its 
track discloses its progress. As the result of a 
large number of runs with the Whitehead hot-air 
torpedo at Portland, it was clearly shown that 
for steadiness of running, both for speed and 
direction, the hot-air torpedo is superior to the 
same torpedo when running cold ; this superiority 
being more marked in cold weather, as after the 
water temperature has dropped to about 40 deg. 
Fahr. it is impossible to run the ordinary cold-air 
torpedo. Thus every consideration establishes the 
great importance of the adoption of the new weapon, 
and until this is done the best cannot possibly be 
realised from the improvements achieved with our 


eae craft. 

he unceasing work done by the naval architect 
and marine engineer to improve the craft, while 
the torpedo authorities seem to be standing still, 
can be easily demonstrated. One instance must 
suffice here. Our new destroyers, of 790 tons dis- 
placement, steam 34 knots for 11.36 tons of oil fuel 

r hour, and continue thus on official trial for six 

ours, while ten years ago the boats of limited 
capacity and radius of action, because of only 360 
tons displacement, required 8 tons per hour for 
30 knots, and even then cou.d only keep this u 
for three or four hours. The engine power has had 
to be trebled, and yet the weight of fuel used is 
only increased about 40 per cent. 

The a td read by Mr. Given indicates that 
corresponding progress is being made with submer- 
sible boats. He deals with the vessels built for all 
Powers. In the British boats, which have increased 
in displacement from 120 to 500 tons, the surface 
speed has been augmented to the extent of about 
75 per cent.—from 8} to 15 knots—while the sub- 
merged speed has increased 30 per cent.—from 
7 to 9 knots. It will be realised that great diffi- 


cially submerged. The power then utilised is| fleets of foreign countries. During the past year 
electric, and the current must be stored in bat-| alone we have sold to foreigners 282,000 tons of 
teries. Thus, while the oil-engines used for pro-| steamers, and 68,000 tons of sailing ships, and 
pulsion, according to Mr. Given, weigh about 56 Ib. to the Colonies we have transferred 64,000 tons 
per brake horse-power, the weight of the electric of steamers and 1600 tons of sailing ships. If 
mechanism is 235 lb. per electric horse-power. we deduct the tonnage bought from foreigners 





Strategists are not, however, agreed as to whether 
Given says :—‘‘The surface speed is the strategic 


and from the Colonies from the tonnage sold, 


high speed, when submerged, is necessary. Mr. | we find that foreign fleets have increased, as a 


result of these transactions with foreign ship- 


speed, enabling the vessel to quickly reach or owners, to the extent of 372,000 tons in one year 
leave the fighting zone; whereas the submerged | only. In addition there falls to be added an in- 
or tactigal speed is of less importance (except crease in the foreign fleets as a result of building 
for attacking moving vessels) as when submerged | operations at home and abroad ; in this country 
they are unseen; and it is thought that the; there were built 548,571 tons for abroad in the 
only means of attacking a submarine is with a spar- past year, while the foreigners themselves built 
torpedo, and this is extremely difficult to carry out, 1,170,000 tons, so that the one year’s increase in 
as the submarine can dive or_manceuvre out of foreign fleets comes to close upon 1,900,000 tons, 
reach if the water be deepenough.” Withincreased when account is taken of wrecks, &c. It will 
length there is a possibility of increased surface be noted, therefore, that the increase in foreign 
speed, but the fine ends of the ordinary surface-| tonnage is enormously in excess of the addition 
boat cannot be approximated. The proportion|to the British fleets — about 1,900,000 tons, as 
of length to beam in submersibles has under-| against 617,870 tons, for 1907. This is due, first, 


gone a great change. The earlier British boats 
had a length of about five times the beam, 
and the later ones of about ten times the beam. 
The increased length tells against the diving and 
manceuvring, especially in shallow and confined 
waters, so that the problem of speed is one of 
great difficulty, particularly if the success hitherto 
achieved—notably with British vessels—in connec- 
tion with manceuvring and quick diving is to be 
continued. No doubt the speeds will increase, and 
we shall at an early period have submarine-boats 
corresponding in speed to the battleships, with 
equal radius of action and good sea-going qualities. 
That being so, there is the greater need for an 
active policy at the Admiralty in connection with 
torpedoes, without which the submarine or surface 
torpedo-boats are practically useless. We have no 
doubt that Parliamentary pressure would result in 
a more courageous policy in this matter. We cannot 
believe that the question is one of economy. No 
doubt the replacing of the existing torpedoes of 
deficient range by the latest instruments would 
involve a considerable sum, but when it is con- 
sidered that the reperaa A of vessels, costing mil- 
lions of pounds, is greatly lessened by the absence 
of the best torpedo, only ‘‘ economists at all costs ” 
would oppose apy proposal for adopting the new 
torpedo. 





THE ENGINEERING LABOUR DISPUTE 
AND SHIPPING. 
At the moment when the woodworkers of the 
North-East Coast are finally considering whether 
they should involve the closing of the yards, and 
when the engineers are casting their vote for or 
against the cessation of work in the marine engi- 
neering establishments of the northern rivers, it is 
of importance that those concerned should take a 
comprehensive view of the situation, in order to 
act rightly in their own interests. They know from 
evidence in the works that there is a marked 
diminution in the amount of new orders coming 
forward, and that therefore the immediate outlook 
is very serious. Some of the leaders, however, 
knowing this, have attempted to nullify the effect 
of this obvious evidence by insinuating that the 
shipowners, in collusion with the shipbuilders, are 
withholding new work in order to benefit the em- 
ployers. It is difficult for the workmen to ascer- 
tain the accuracy or otherwise of such a statement, 
because it requires some careful analysis, and it is 
very important that the facts should be clearly 
stated. Fortunately, there has, this week, been 
issued, by Lloyd’s Registry, one of their annual 
statistical returns, which throws light upon this 
matter. The very serious diminution of new work 
is a result of overbuilding. Lloyd’s return shows 
that the net addition to the sea-going fleet of the 
United Kingdom during the past year is equal to 
617,870 tons, and for the past two years equal 


|to the activity in foreign shipbuilding yards, 
| where the output last year was maintained at a 
maximum evel, whereas in this country there was 
a sharp decrease. In the second place, the low 
prices quoted by builders in order to secure work 
in periods. of keen competition resulted in foreign 
owners adding greatly to their fleet, and now the 
shipbuilder has to contend against foreign com- 
petitors assisted by the possession of modern 
economical ships, and by the leniency of the ship- 
ping laws. 

Before the foreign owners entered so fully into 
the transport trade there was a greater tendency to 
lay up British vessels when their employment 
might not be remunerative ; but foreign owners do 
not generally thus withhold their ships in times of 
depression, and thus the withdrawal from service 
of British ships at the present time would, by 
reducing the supply of tonnage in use, improve 
the rates for the benefit of the foreign ship- 
owner. This, perhaps more than any other 
reason, accounts for the amount of tonnage now 
idle being comparatively small, in view of the 
depression in the carrying trade. But it aggravates 
the depression. That such exists it would be 
easy to establish by various standards. Capital in 
shipping has depreciated to the extent of from 33 
to 40 per cent. within a short period. The average 
return on capital has been considerably below 
4 per cent.—a rate too inadequate for the financial 
risk involved, and achieved last year by reducing 
depreciation and other such allowances. Freight 
rates in many directions have had to be consider- 
ably reduced. During the pot year there have 
been one or two exceptional conditions, requir- 
ing special tonnage, such as the demand for 
material at San Franciso and on the West Coast 
of South America, in order to reconstruct the 
areas devastated by earthquakes, while a later 
instance is afforded by the coal requirements of 
the American Fleet cruising in the Pacific. But, 
witha], the work for cargo-carrying steamers 
has lately fallen off seriously, and, unfortunately, 
the expenses have been very heavy. The high 
price of coal which has obtained for a considerable 
period has greatly reduced the possible profit from 
shipping; a fact which will be the more readily 
conceded when it is noted that fuel involves at 
least one-third of the total working charges of cargo 
steamers. The cost of stores has also gone up, and, 
in addition, the new legislation regarding food, 
&c., has not by any means assisted to lighten the 
burden. Under all these circumstances, shipowners 
have very properly withheld orders until there are 
better monetary conditions, and a greater proba- 
bility of remunerative employment. 

Thus shipbuilders suffer in the absence of new 
work. All recognise the importance of maintain- 
ing their staff, so that when better days come there 
will be no interruption in the organisation. But. 
beyond this, most of them fully recognise their 





to 1,400,000 tons. But the sailing tonnage has 


duty as employers to provide work for the men. 


greatly decreased, and the addition to steam ton- | In recent years the effort to secure work has led 
nage has been 1,623,000 tons, an addition which to developments in a system of contract which is 
is about 50 per cent. greater than the augmenta-, not commendable, and has seriously threatened 
tion of the fleet in any two previous years. Of the financial stability of some firms during the past 
still more importance, however, is the fact that in| few months. Too many ships have in recent 
two years 2,630,000 tons of steam tonnage has been| years been built under a system of deferred 
constructed for the fleet, whereas the steam tonnage | payment, the shipbuilder taking bills or mort- 
which has by natural decay or misadventure been gages in lieu of hard cash. Many shipbuilders 
removed from the sea is only 180,000 tons. |at the present moment have thus heavy com- 
In addition to the net increase in the British mitments at their banks on this score. The 








culties are associated with increase of speed, espe- 





fleet, there has been an enormous addition to the | serious diminution in the profits of shipowning 
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undertakings has therefore hit the employer very 
severely, and it is not going beyond the bounds of 
discretion to say that had the bank rate been 
maintained at its high level for a much longer 
period, serious financial difficulties would have 
arisen. This is a side of the question which work- 
men are too apt to forget. There was no gain to the 
shipbuilder in thus hazarding his financial credit, 
as the contract price for ships under the deferred 
payment system was usually as low as where hard 
cash was paid. Only by the severest economy in or- 
ganisation, in the purchase of material, and in the 
execution of work, can new orders be secured, and 
without these the position in the shipbuilding and 
engineering communities must be seriously affected. 
This fact should be well remembered when the engi- 
neers are casting their votes, and when the wood- 
workers are considering the employers’ terms. 








THE PROBLEM OF FLIGHT. 

Tue success of Mr. Henry Farman in winning 
the Archdeacon prize a few weeks ago is un- 
doubtedly stimulating to the enthusiastic people 
who hope to see the problem of practical artificial 
flight solved within some measurable period. It 
must be admitted by all that his performance was a 
noteworthy one. His flight was nota lucky chance, 
as surprising to the hero of it as to the onlookers, 
but was a deliberate official trial, carried out under 
stipulated conditions of time, place, and circum- 
stance. This being the case, it forms a landmark 
in the long and generally unfortunate history of 
aerial navigation, and deserves the close attention 
of all who are interested in the possibility of mecha- 
nical flight. For that mechanical flight of a kind 
is possible there is no longer any doubt. If Far- 
man had not succeeded, there were many others 
possessing skill and apparatus comparable with his 
own, some one of whom would surely have accom- 
plished the feat within no great length of time. 

Now that a properly-attested mechanical flight, 
of set path and duration, has been put on record, 
it is worth while considering exactly what has been 
accomplished. Do the results so far obtained 
indicate merely the advent of a new and exciting 
sport, the development of a fresh engine of war or 
commerce, or serve only to prove that human flight 
is, and is likely to remain, an unpractical or 
somewhat acrobatic performance? These ques- 
tions will be answered by everyone for him- 
self, according to the hopefulness or otherwise 
of his temperament, and whatever opinion is 
formed may be refuted at any moment by some 
fresh achievement or discovery. The history of 
progress in other arts is a record of conquest 
over seemingly insuperable difficulties, and thus 
far one has grounds for believing in the ulti- 
mate future of aerial navigation. But whether this 
day is at hand or whether success will take place 
on the lines of present efforts is quite another 
matter. The more one looks into it, the less seems 
the likelihood of any great development along pre- 
sent lines. If nothing better can be devised than 
the type of machine which so far appears the only 
kind that will fly even reasonably well, then the 
outlook for the future is not bright. 

Farman’s machine, the desiga of which was due 
to Voisin, was over 33 ft. broad, and practically as 
long. When one considers what this means— 
namely, that a frail construction, occupying when 
at rest on the ground half the area of a tennis 
lawn, and carrying an engine of some 50 horse- 
power, has to be used to transport a man a few 
hundred yards through the air—one’s enthusiasm is 
somewhat damped. Moreover, the machine, like 
all of its kind, has to run along the und for 
some distance, to gather speed enough to rise, 
and also is unable to make a direct descent, so 
that its use is only possible under special con- 
ditions of environment. Besides, so drastically 
dil the owner cut down weight that no regulating 


devices were provided for the engine, and the) 


latter could only run for a few minutes without 


overheating, so inadequate were the means of) 


cooling. The statement of these facts is no 
reflection upon either the designer or the builder of 
the aeroplane; they rather deserve the highest 
credit for having done what was not previously 
possible ; but one is forced to the conclusion that 
much remains to be done before it can be said 
that there is any prospect of practical flying- 
machines, 

The immediate 


\as at 


/machine and load in pounds; or, in other words, 
problem, as it appears to the that 2b. may be supported 
ordinary engineer, is to find some means of reduc- | This ratio was given by Mr. 


ing the over-all dimensions of the machines. The | 
faster an aeroplane is driven, the greater its lifting 
power; but a high speed involves a long run at 
starting and stopping, besides other obvious dis- 
advantages. Farman’s machine won the Arch- 
deacon prize at a speed of about 25 miles an hour, 
which is rather high, supposing it to be the least 
speed possible for the aeroplane surface employed. 
lériot, another of the numerous experimenters 
in France, travels with his present machine at 
twice this speed, or at a rate at which nervous 
people hardly care to travel on a good road. To 
reduce the speed required it is necessary to increase 
the aeroplane surface; but, fortunately, this does 
not necessarily involve increased area in plan. It 
appears from Langley’s experiments that if two 
aeroplanes are separated by a distance equal to their 
width from front to back, they may be supe 
without loss of lifting efficiency. Superposition is, 
in fact, usual in the later flying-machines, and 
Langley’s proportions as to distance between the 
planes are more or lessadhered to. Experimentin 
under real conditions is both an expensive an 
| none too safe amusement; but it would be most 
instructive if careful trials were made with numerous 
closely-set planes, to see whether stability and 
lifting power could be retained without involving 
such enormous dimensions as at present obtain. 

Langley’s results, we believe, were obtained with 
flat planes, and it is reasonable to suppose that 
lifting surfaces conforming more nearly to a stream- | 
line form might be set much more closely together. 
Chanute has tried three and more superposed 
planes with fair success, but his machines were | 
merely motorless gliders, and it is probable that 
the surfaces were not of the best form. 

The object to be attained is to have each sup- 
porting surface acting on air which has not been 
disturbed too greatly by any other surface, so that | 
the less disturbance any form causes, the nearer 
might be the adjacent surfaces. We have in the 
Parsons turbine a number of blades acted on by 
a moving fluid, which present a much closer analogy 
with aeroplanes than at first sight appears. The 
Parsons: tades, however, are anything but planes, 
and their form has been developed by experience. 
Mr. Horatio Phillips has shown in these columns, 
over twenty years ugo, that the section now used 
for turbine blades is particularly efficient as an 
aeroplane; and as the blades in a turbine may, 
and, in fact, ought to be, comparatively closely 


pitched, it is a fair deduction that similar pro- | 


portions of spacing might be adopted in aero- | 
planes, were the same contour of lifting surfaces 
employed. It must not be forgotten, in this con- 
nection, that as much attention should be paid 
to the back, or upper, side of an aeroplane as to the 
lower. It is not at all unlikely, in fact, that the 
back is really the most important side. Any reduc- 
tion of air pressure there provides as efficient a lift- 
ing force as an increase on the ‘ower side, and | 
possibly may be more easily obtained by suitable 
design. Moreover, the total skin friction would 
theoretically be somewhat reduced, although in 
ractice the improvement in this respect might not 
worth consideration. 

In the discussion on Mr. Chatley’s paper on 
‘* Aerial Navigation,” read before the Junior Insti- 
tution of Engineers on Saturday last, Captain 
Ferber, of the French Military School of Aero- | 
nautics, gave certain formulz as being adequate for 
the design of any type of aeroplane. The resist- 
ance of the air could be obtained from the equation 

P=2KSV? sin @, 
where 6 was the angle of impact, S the area of the 
surface in square metres, V the velocity in metres 
per second, and K aconstant. P would then be 
the pressure in kilogrammes. As 6 was difficult to 
measure, the expression 
P=K'SvV? 

might be used, and would be nesr enough for 
practical purposes if K' were taken as = 0.06. It 
will be noticed, as Captain Ferber pointed out, 
that this gave results about eight times more favour- 
able than thuse in the generally accepted table of 
Herbert Spencer; and thus, contrary to general 
belief, an aeroplane could be made to fly fairly 
easily. 

a generally accepted that, with aeroplanes 
resent constructed, the total area in square 
feet should be about half the total weight of 





paper above referred to, and he illustrated it by 
quoting examples of successful machines. Farman’s 
machine, if the figures Crees are correct, has a 
net weight of 11001b., and an area of about 690 square 
feet, so that, with a man on board, the ratio of weight 
to area would be about 1.6, The comparison of these 
proportions with those that obtain in the case of 
flying creatures is probably of more interest than 
practical value, as the pe gig wing area of 
the sparrow is twice that of the pigeon, while the 
pigeon has, weight for weight, twice that of the 
stork, and soon. M. de Lucy has given the pro- 
portions for various insects and birds, the heaviest 
of which is the strong-flying Australian crane. 
This bird has the least wing area in proportion to 
weight of all those measured, the wing surface 
supporting about 2.4 1b. per square foot. 

The tractive force F to maintain horizontal 
flight might vary from one-third to one-fifth of the 
weight of the machine ; a quarter was a fair value; 
but if a third was taken, there would be no doubt 
of the rising of the machine from the ground. 
Assuming a propulsive efficiency of 50 per cent., 
and a tractive force of one-quarter the weight, the 
horse- power then works out at 


H.-P, = P-V:, 
150 
For the design of aerial screws the following 
formule were given by Captain Ferber : — 
F=ahrn' ds, 
L = (Sh? r + B) 23 a, 
where F is the pressure in kilogrammes, L the work 
in kilogramme-metres, n the revolutions per second, 
d the diameter in metres, A the ratio of pitch to 
diameter, + the slip, and a, 8, and £' coefficients 
depending upon the screw employed. In screws 
used by Captain Ferber for aeroplane-driving the 
coefficients had the following values: a = 0.033, 
8B = 0.027, B'=0.003. 

Other eminent aeronauts from across the 
Channel who had been invited by M. Canet, 
the President, to speak, were M. Juillot, the 
designer of the famous French millitary balloon 
**L« Patrie,’’ the Comte de la Vaulx, vice-presi- 
dent of the Aero Club of France, and M. Louis 
Capazza; but their remarks were more especi- 
ally concerned with dirigible and other balloons. 
Major B. Baden-Powell made the striking state- 
ment that a plane surface, set at what may be 
called a negative angle of lift, had, nevertheless, 
been found to rise when pushed forward. If this 
is confirmed—and the Major showed an experiment 
which seemed, to some extent, to substantiate it— 
it is another example of how very little is really 
known about the action of aeroplanes. There is 
an enormous amount of practical experimenting to 
to be carried out before we are sure that we are 
working on the right lines of design ; as, unfortu- 
nately, the mathematical theories so far propounded 
are absolutely unreliable, owing to want of suffi- 
cient and accurate data, 








THE LAW OF RATING MACHINERY. 

ATTENTION has frequently been drawn in there 
columns to the gross injustice and the anomalies of 
the law affecting the rating of machinery used in 
trade. That no legislation is yet promised to do 
away with the practice of ‘‘ taking into account” the 
value of machinery when assessing rateable pre- 
mises, is due in large measure to the lack of fre- 
= appeals against the assessors’ estimates. 
‘he assessors er bolder every year, in piling on 
the rateable value of factories, engineering shops, 
and every kind of business premises containing 
machinery in avy shape, whilst all the time there 
is no law which authorises the rating of machinery 
per se, nor is such rating countenanced by decisions 
in the Courts. The enormous increase in the 
value of machinery of late years is making it a very 
profitable source of revenue to the local rating 
authorities, and the tendency to increase the 
assessments upon industrial premises is becoming 
a serious burden upon our manufacturing interests. 
Surely, if dull trade is approaching, the time is 
ripe for a definite enactment that will limit the 
discretionary power of the assessors, and at least 
remove the absurdity of including in the valuation 
of the rateable freehold the machinery, which is 
personal property, and not rateable at all. 

At the risk of repetition we would again invite 
those who are accustomed to submit with a grumble 
to this mode of local taxation to study the complex 





3d square foot of area. 
erbert Chatley, in his 





and sometimes apparently conflicting decisions 
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which make up the existing law, and which two 
ears ago were reviewed and stamped with the 
ighest judicial authority in the House of Lords. 
Twenty years ago, it will be remembered, efforts 
were made, which have been often repeated since, to 
pass Bills to define what machinery should be ‘‘taken 
into account” in assessing the rateable value of 
manufacturing premises. It will not be forgotten that 
in Scotland the Land Valuation Amendment Act, 
1902, while it did not wholly remove the grievance, 
did, in part, serve to make the ‘eal of rating 
machinery at least more reasonable and logical. 

The Land Valuation (Scotland) Amendment Act, 
1902, reads :—‘‘ Section 42 of the Valuation Act, 
1854, shall be read and construed as if the follow- 
ing proviso were inserted after the words * And all 
machinery fixed or attached to any lands or herit- 
ages ;’ that is to say: Provided that in any building 
occupied for any trade, business, or manufactur- 


ing process, the expression ‘ machinery fixed or 
attached’ shall be construed as including all 
machinery, machines, or plant in or on the lands 


or heritages for producing or transmitting, first, 
motive power, or for heating or lighting such 
building, but, save as herein provided, shall not 
include machines, tools, or appliances which are 
only so fixed that they can be removed from their 
place without necessitating the removal of any part 
of the building.” Thus, by this Amending Act, 
which applies to Scotland only, the light and heavy 
machinery and tools that are removable without 
injury to the building are not to be included in 
estimating the rateable value, but only the engines 
and boilers and such machinery as are attached to 
the land or building and are used for producing or 
transmitting power and light and heat. 

In the report of the Royal Commission on Local 
Taxation (May, 1901) it was recommended that in 
estimating the rateable value of any hereditaments 
occupied for trade purposes there 1 be excluded 
from the assessment any increased value derived 
from the machinery or tools which are not fixed, or 
only so fixed that they can be removed without dis- 
turbing any part of the hereditament. But any 
machinery or plant used to produce motive power, 
or for heating, should be included as part of the 
hereditament for the purposes of estimating the 
rateable value. This recommendation was in 
effect, as we have seen above, embodied in the 
Rating Amendment Act, 1902, which, unfortu- 
nately, applies solely to Scotland. In recent years 
in England the law has mainly depended upon a 
series of decisions, of which the most important, 
and most often quoted, was the appeal case (1886-90) 
of the Tyne Boiler Company v. Longbenton Union 
(18 Q.B.D., 81.) It will be interesting to look at 
some of the earlier decisions also, so as to see the 
principles which have guided the High Courts in a 
branch of the law which, as far as England at least 
is concerned, can hardly be claimed to have been 
clear or satisfactory. As far back as 1837, when 

rsonal property was rateable as such, it was laid 
orca that machinery—apart from the consideration 
that it was then rateable as personal property— 
should be rated with the buildings, the assessment 
being upon the combined value of the two. This 
was the principle which decided the case of Rex 
v. Birmingham and Staffordshire Gas Company 
(6 L.J., M.C., 92). 

In the case of . v. Guest (1838) it was decided 
that where the rate is laid upon the buildings to 
which, for the pu of trade, machinery is 
attached, it need not be considered whether machi- 
nery is personal property or not, as the assessment 
should be upon the value of the hereditament with 
its machinery. These two old cases, it, will be 
observed, were decided when personal property 
was rateable by itself ; but they fixed the principle, 
as Lord Denman said, that even when machinery is 
not physically attached to a building, it is held to 
be rateable because it enhances the value of the 
building. 

In the case of Reg. v. Southampton Dock Com- 
pany (1851) (14 Q.B., 587) an attempt was made 
to revise the law in the above cases. The machi- 
nery rated was dock cranes, &c., which were detach- 
able and easily moved without affecting the here- 
ditament, which was the subject of the rating 
assessment. But the Court held the cranes were 
properly included in estimating the value for 
rating. Lord Campbell said :—‘‘This is a building 
to which machinery for the purposes of trade is 
attached, and such real perty ought to be 
assessed at its value, including the machinery.” 
Thus it will be seen that, although not rated direct! 4 





machinery was taken into account in assessing the 
value of the hereditament that was rated. 

In 1867 the case of Reg. v. Halstead appeared for 
a time to settle that light, movable machinery was 
exempt from rating. A silk factory driven by 
water and steam power had a water-wheel, steam 
boilers, and other heavy machin which were 
manifestly part and parcel of the building. On 
the upper floors, connected by belting, were 
numerous small silk-weaving machines, and as these 
were movable, and were not necessarily a part of 
the factory, they were not included with the heavy 

lant in taking account of the rateable value of the 
actory. 

This quite clear distinction between light and 
heavy machinery, as ised in Scotland, would 
appear to have been over-ruled, as far as England 
is concerned, in 1890, by the case of Gifford, Fox, 
and Co. v. Chard Union (63 L.T., 249), in which 
the conditions were practically the same. There 
were the boilers and heavy plant on the ground- 
floor, and on the upper floor light, removable 
machines and bobbin-nets, &c., which were screwed 
to the floors—not to make them fixtures, but 
merely to steady them. In this case it was held 
that these light machines, quite apart from the 
question whether or not they were fixtures, were 
for the purposes of the manufacturing trade an 
essential part of the factory equipment ; and, al- 
though not rateable in themselves, were just as 
properly included with the building as the heavy 
machinery in taking the rateable value of the fac- 
tory into account, because they enhanced the value 
of the concern. The decision in the above case was 
the result of the decision in the leading case of 
the Tyne Boiler Works v. Longbenton Union, 
1887 (18 Q.B.D., 81), in which Lord Esher, M.R., 
held that in estimating the rateable value of 
premises used for manufacturing purposes, the 
machinery and plant brought into the factory should 
be taken into account, as they enhanced the value 
of the premises, even though such machinery was 
pat — was pacakore, ¢ smn, personal 
property, and no of the freehold. 

It will be shoieed that in this decision it is not 
said that there is to be a separate rating upon the 
machinery, for machinery per se is not rateable. 
The assessment of the concern is not supposed to 
be arrived at by valuing the bare premises, and 
adding on a poceney of the capital value of the 
machinery. In effect, however, this is what is done, 
for the magistrates at sessions have to consider the 
question of fact whether the presence of the 
machinery does, or does not, enhance the value of 
the hereditament. Although the Court of Appeal 
did not allow a 5 per cent. on capital value to be 
added to the estimated value of the building, it 
left to the Sessions to decide the facts—which differ 
in different cases—whether or not the rateable 
building, if demised, would pass at a higher valua- 
tion with the existing machinery. Take a ship- 
building yard, for example, as in the old case of 
Laing v. Bishopswearmouth (1878) (3 Q.B.D., 299); 
it was there held the machinery was necessary to 
the business carried on in the premises, which pre- 
sumably was particularly suited to that business, 
and all the machinery was included in the estimate 
of the rateable value, and was assessed for Poor 
Rate accordingly. This may almost seem like 
taxing the earning capacity of a business. 

Reverting to the rule in the Tyne Boiler case, we 
may say that mistakes have been made in following 
it too literally ; for example, the Recorder, in giving 
judgment in the case of Crockett and Jones v. 
Northampton Union (1902) said the Tyne Boiler 
decision required him to value the factory (boot 
and shoe) as a going concern—the heavy plant and 
the light sewing machines, &. The Court of 
Ap held he was wrong. The light machinery 
in this case were merely tenant’s fixtures, and 
would not necessarily have gone with the building 
in the event of oaine or Tetting it, and did not 
enhance the letting value of the factory. The 
decision in the Tyne Boiler case, on which the 
Recorder relied in Jones v. Crockett, was clearly 
that such machinery as must necessarily go along 
with the building when demised enhances its value, 
and is therefore alone to be included in estimating 
the rateable value of the building ; the bare walls are 
not sufficient ; but in the case of loose machinery, 
which would not necessarily go to the incomin: 
tenant or be included in reckoning the rent, suc 
loose machinery should not be taken into account 
in assessing the rateable value of the premises. 

Tt is not always the heavy machinery as such 





that is to be included in the rating assessment. 
The assessors, using their judgment in each indi- 
vidual case, must decide whether or not the 
machinery is so obviously fitted for the purpose of 
the factory as to go with the buildings to a pur- 
chaser or tenant as an integral part of them. When 
the premises are leased to a tenant who pays taxes, 
insurance, and repairs, the rateable value of the 
factory will be determined by the rent paid to 
the landlord for the premises, and the machinery 
which the tenant enjoys with them. 

There will, we imagine, be no confusion as to 
the ultimate effect of the foregoing decisions, from 
which has evolved the final decision in the case of 
Kirby v. Hunslet Union, decided in the House of 
Lords (December, 1905) (94 L.T., 36). It was an 
appeal from the Court of Appeal in England, heard 
by Lord Chancellor Halsbury, Lord Macnaghten, 
and Lord Robertson. The appellant was an engi- 
neer, assessed by the Hunslet Union for poor rate, 
upon buildings, with the machinery, not part of the 
freehold, but tenant’s machinery. The contention 
of the appellant was that the machinery was hired, 
and that hire was not ‘‘ rent,” and that rating is 
based on rent alone. 

In the Court of Appeal it was held that the 
correct basis of an assessment was the rent which 
a hypothetical tenant would give for the works as 
a combination of land, buildings, and machinery 
on a demise which included the machinery, so that 
he would get as part of the consideration for the 
rent the right to use the machinery on the pre- 
mises during his tenancy, and that on that footing 
the machinery was properly taken into account as 
enhancing the rateable value of the premises, 

rd Halsbury, in giving judgment, with which 
the other lords agreed, dismissed the appeal, and 
said it was enough that, for half acentury, eminent 
judges recognised the fact that, although a particular 
set of machinery may, by reason of the manu- 
facture carried on, be not affixed to the freehold 
so as to become te of it, yet if the thing is 
being so occupied, if the buildings are being 
so employed, and the machinery is so used as to 
make the factory appropriate to the industry carried 
on therein, the machinery is not to be disregarded 
in assessing the value of the rateable thing. Lord 
Macnaghten, in the course of his remarks, said 
that the rule laid down in the long series of de- 
cisions should be adhered to. The argument that 
machinery fixtures are ‘‘stock-in-trade,” and not 
to be taken into account in estimating the rateable 
value of premises, is an argument that had been 
pressed in vain. It will thus be seen that, on the 
authority of the highest Court in the realm, from 
which there is no appeal, the trend of earlier de- 
cisions is approved by the case decided by the 
House of rds as recently as December, 1905. 
The law is not now obscure, and manufacturers in 
the United Kingdom (outside Scotland) may now 
consider that, as the Lord Chancellor said, ‘‘ the 
whole question is a very simple one: Can you, or 
can you not, enhance to any extent the amount of 
the assessment you make upon buildings in which 
there is machinery adapted for the purpose of the 
manufacture, where the manufacture is carried on 
in them, although the machines do not, as a matter 
of fact, form part of the freehold of the buildings? I 
am of opinion that, after the long line of decisions 
that have been arrived at, you can do so.” This, 
until modified by legislation, settles the law of 
rating of machinery. 

In reading through the various decisions in the 
High Courts which have led up to the House of 
Lords’ decision, it is plain that by law the assessors 
have no authority to assess directly the value of 
machinery for taxation ; therefore when it is done 
indirectly by ‘‘a rule of thumb ” the ratepayers are 
justified in appealing whenever a fancy value has been 
put upon the premises because of the presence of 
machinery, the value of which the assessors have not 
understood. By frequent appeals the too-heavily- 
rated manufacturers should succeed in getting very 
considerable relief, for it will be noted the House 
of Lords’ case of Kirby v. Hunslet Union above 
mentioned, while affirming the principle of the 
decisions in the High Courts of the ay fifty 
years, also affirmed the decision of the Court 
of Appeal, which upheld the Recorder’s judgment 
giving Kirby a reduction in his gross rental assess- 
ment from 671. a year to 46l., and his rateable 
value from 451. to 3il. a year. Had Kirby proved 
right in his contention that the engineering equip- 
ment which was admittedly ‘‘tenant’s fixtures, 
ought not to be taken into account in estimating 
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the gross rental of the premises, his rental would 
have only have been 39/., and his rateable valua- 
tion 261. a year. The monetary consideration is of 
tremendous importance to users of machinery, 
while the principle for which Kirby fought from 
the sessions to the House of Lords is no less im- 
portant. The law will have to be revised some day, 
but meantime it should not be forgotten that the 
House of Lords agrees with the Court of Ap 
that the value of the user of the machinery which 
enhances the value of the premises is not to be 
arrived at, as is too often the case in assessments, 
by reckoning the cost or value of the machinery, 
and adding a 5 per cent. percentage on to the rental 
of the buildings. If ratepayers, understanding the 
protection which the law affords them, will appeal 
against the increasingly extravagant assessments, 
they will find the law is not directly aiding the 
principle of taxing machinery ; although, so long as 
the ratepayers do not ap it gives the assessors 
too great discretionary power. 








THE WORK OF ATLANTIC LINERS. 

Tue Atlantic steamship owners have been able 
in conference to settle their differences, and have 
drawn up a scheme of fares which it is likely will 
continue in force for three years. In all such 
agreements more is usually achieved than the public 
anticipate, since the principle of self-preservation 
is in_such circumstances fully ised. In this 
instance the advantages derived by the companies 
are that the reductions usual hitherto in the winter 
months will be abolished, and there will be no 
rebate on return tickets. At first sight it may 


seem as if the passenger stands to lose by the new] i 


arrangement, but on reflection it will be obvious 
that with fixed rates to and fro preference can only 
be gained by more comfortable accommodation, 
greater attention to detail, and a constant desire 
to please. The German passenger is accepted, 
even in the word adopted, as a guest from home; and 
if this spirit is fully recognised in all ships, the effect 
will be a gain to those patronising all lines. The 
principle of higher rates for superior ships, regarded 
from the point of view of speed and size, is recog- 
nised. The whole trouble arose on this point, and 
extraordinary differences were pro for the 
Lusitania and Mauretania. The Cunard Company 
very properly objected to this, and have succeeded, 
since the extent of differentiation is not greater 
than was acceptable to all lines a few years ago. 
The minimum first-class rates for these ships is 
fixed at 251. 10s.; for the two fastest of the North 
German Lloyd ships—Kronprinzessin Cecilie and 
Kaiser Wilhelm II.—241. 10s. ; for the three German 
ships—Kronprinf Wilhelm, Kaiser Wilhelm der 
Grosse, and Deutschland—24l. ; for the three im- 
mense intermediate ships-—Adriatic, Amerika, and 
Auguste Victoria—22l. 10s. ; and so on through- 
out the whole list. In the case of the second-class 
passengers, eight of the ships are bracketed at 121., 
and the others in proportion; while for third-class 
passengers the two new Cunard ships are placed 
under the 7/. 5s. rate, and many others at 6/. 15s. 
The rates are complimentaty to the superiority of 
the new British ships; but there is another point 
of view—the extent of the preference of the travel- 
ling public for high speed—and the return of pas- 
sengers Jahded at New York reflects directly upon 
this result. 

For several years there has been a steady advance 
in the total number of mgers landed at New 
York, as is shown in Table I. In ten years this 
number has increased more than four-fold ; but, at 
the same time, the number of cabin passengers has 
not increased pro rata. In other words, in the past 
four years, while the total number of ngers has 
Increased about 75 per cent., the ee pas- 
sengers have only increased by 38 per cent., and 
the second-class by 67 per cent. In the same 
period there has been a rapid advance in the 
accommodation of Atlantic liners, not only in the 
stecrage, but in the cabin accommodation. Speed 
only appeals to a portion of the passengers ; it is 
difficult to fix the proportion, but in view of the 
splendid accommodation afforded in what may be 
termed intermediate boats, and the advantages they 
offer in common with all large ships, fast or slow, 
in res to steadiness in a sea-way, it may be as- 
sumed that the proportion uf passengers who favour 
excessive speed is not on the increase. For some 
lime there was an understanding amongst the 
owners of Atlantic liners regarding the rates which 
Should be charged for vessels of various sizes and 








8 but the facts indicated seemed to suggest 
that speed is by no means the only factor which 
—- to passengers, and, consequently, it is 
difficult to determine the relative popularity of an 
Adriatic and a Lusitania. One has an enormous 
advantage in speed ; both are splendid sea-boats, 


TasBLE I.—Record of Atlantic Passenger Service 
to New York. 


Number of 








’ 
Year. | Passages. Cabin. Steerage.| Total. 

1890 | = 144,178 871,593 | 615.771 
1891 ts 150,023 445,290 | 595,413 
1892 Ke 120,991 388,436 | 509.477 
1893 975 | 121,829 364,700 | 486,529 
1894 879 92,561 188,164 | 280,725 
1895 792 | 96,558 258,560 | 355,118 
1896 $52 99,228 252350 351,578 
1897 901 90,982 92,004 | 284,986 
1898 i2 80,586 219,651 | 287 
1899 826 107,415 303,762 | 411,177 
1900 833. 137,852 491 | 541,848 
1901 887 128,143 ‘O11 
1908 922 139,848 574,276 | 714,124 

 arraaae- rect 
1st. 2nd. = 

1908 969 67,808 93,630 | 643,353 | 804,796 
1904 967 68,708 | 93,685 | 572,798 | 785,187 
1905 1006 77,835 | 107,097 | 776,880| 961,262 
1906 1097 84,435 134,285 940,881 | 1,169,561 
1907 1182 94,961 | 156,470 | 1,036,186 | 1,287,617 


and both afford complete comfort. ‘In view of this, | AUS? 
difficulties have arisen between the companies as to | Sicula 


the extent of difference in rates. One is inclined, 
from the public standpoint, to say that every steam- 
ship company ought to be entitled to fix its own 
rates, and the British nation in particular must 
mu a the Cunard line in the maintenance of that 
independent position which has always been a 
characteristic of the race. The Lusitania and 
Mauretania were built to maintain British shipping 
and shipbuilding prestige. As the maintenance of 
high speed necessitates, from financial considera- 
tions, a full passenger list, the management are 
entitled to do everything in their power to ensure 
this end. So far they have done so, and although 
the results are not available, there seems every in- 
dication that financial success has been achieved, 
and will continue to attend the enterprise. 

The extent of the responsibility of the manage- 
ment is suggested by the great cost of high _— 
Twenty years ago, when first vessels of 20 knots 
were introduced on the Atlantic, it is said that the 
cost for each voyage was about 90001. to 11,000/.; 
ten years ago, when 22} to 23-knot ships were put 
on the service, this was increased to about 19,000/.; 
and now it is calculated that the expense of a 
244-knot Mauretania or Lusitania trip cannot be 
short of 30,0007. It might be urged that higher rates 
should consequently be charged, but the aim must 
be to utilise to the fullest extent the accommodation 
available, and this suggests the fixing of a reasonable 
rate relative to those charged for other steamships. 
That the public do not always favour the high- 
speed ship is shown by the average number of 
passengers per ~*~ of the principal lines, as set 
out in Table II. It will be noted from this that 
the White Star Company top the list, so far as 
first-class passengers are concerned, with an average 
of about 219 per ship sailing from Southampton 
in the later part of the year, and of 165 per shi 
from the Mersey in the early of the year ; an 
it should be remembered that none of their ships 
can now be classed in the first rank as regards 
speed. The second place, it will be seen, is taken 
by the Cunard Oompany, which is consistent 
with the high reputation of the line. The third 

lace, again, is taken by the Hamburg-American 

ine with about 143, and they only ae one fast 
ship. The North German Lloyd take fourth place 
with 124 passengers on their express service. The 
American Line, which has always taken a high 
place, has 124 passengers per ship. The other 
notable lines are the Holland Line, the White Star 
Mediterranean services, the Atlantic Transport 
Thames services, the North German Lloyd Medi- 
terranean service, the Hamburg-American Medi- 
terranean Line, the French and Red Star Line. 
Combining the first and second-class gers 
we find that the White Star have taken 447 cabin 
ngers in their Southampton boats, and 387 

in their Mersey — ; the Cunard, 408 ; the Atchor 
Line from the Clyde, 339 ; the Holland Line, 341 ; 
the Hamburg-American Line, 307 ; the White Star 
Mediterranean, 287; the North German Lloyd 
Mediterranean service, 267 ; the American Line, 
23 ; the North German Lloyd, 260 ; the Red Star 
Line, 213 ; French Line, 193 ; Hamburg-American 


Mediterranean, 181; and the Cunard Mediterra- 
nean service, 140. 


TasE II.—Average Number of Passengers per Ship 
of Principal Lines. 

















| ; | Zs & & | & 
| | . . 
Line. 2&8 g | io 5 
Z H x 
gO |§6| 3 | Z i zs 
White Star (Southamp- 

ton vs we we] 219] 228] 404) 851 \ 762 ais 
White Star (Mersey) 65 | 222) 761 | 1148 | 
Cunard (Mersey 156 | 252 864 | 1272 | 1241 | 918 
Hamburg-American ..| 143 | 164 | 1314 | 1621 | 1523 | 1896 
North German Lloyd ..| 124 | 286 | 1112 | 1472 | 1460 | 1387 
American,. ..  ..| 10¢| 162 | 452| 718| 783 | 788 
Holland ..  .. 92 249 | 1038 | 1879 | 1268 | 1108 
White Star (Med.) 91 196 | 1711 | 1998 | 2010 | 1479 
Atlantic T << Ol— -.0t @] BI-.F 

orth German Lloyd | 

| casing 80 | 187 | 1195 | 1462 | 1692 | 1511 
Hamburg - American) } 

(Med.) .. -.  +»| 9 | 112) 985 | 1116 | 1189 | sis 
French (Havre). ..| 66 | 127| 771| 964 | 977| 942 
Red Star.. .. ..| 60| 158 | 1271 | 1484 | 1340 | 1836 
Scandinavian .. 60 98 | 585 | 743 671 | 662 
Anchor (Clyde) .. 59 | 280; 520| 859 | 779| 620 
Veloce (Med.) .. 47| 12 | 1149 | 1208 | 1245 | 1146 

yd Sabaudo 43; — | 11390/1173/; — — 
Cunard (Med.) 39 | 101 | 1816 | 1956 | 2012 | 1730 
Spanish (Med.) 87 4 506 | 590, — _ 
Impreza (Lisbon) 23); — 250 | 278 | 391) 337 
Lloyd I 16 | — | 1818 | 1834 | 1441 | 563 
Prince (Med.) 12] — | 668 | 680 | 1009 | 937 
Anchor (Med. ) 11| — | 878| 884 | 1008 | 854 

0 11] 21 | 806) 838| 645 | 727 

Fabre(Med.) .. 7 1| 7 735 | 856 | 835 
2 oe: 7| — | | mi— |] — 

Russian Volunteer 5| 16 | 1014 | 1085 | 1046 | — 
Russian East Asiatic 2| 16/ 588/ 606| 562; — 
Italiano (Med.) .. 1} 49 | 1428 | 1478 | 1141 | 563 
Mean 80 | 182 868 | 1089 | 1056 | 961 











As to the total population of Atlantic liners, the 
larger figures apply to the emigrant ships from 
the Mediterranean. There is a slight increase 
in the average as compared with the record figures 
of a year ago; but the traffic in 1907 seems to 
have been more widely distributed, as the average 
for all lines is considerably higher. For 1907 the 
average is 1089, whereas in the previous year it 
was 1 ; and in 1905, 961; while in 1904 it was 
only 760; although in 1905 it was 830. The maxi- 
mum average per ship for any one line this year is 
1998—the mean of the White Star Mediterranean 
liners. A year ago it was 2012 in the case of the 
Cunard Mediterranean service, and 2010 in the 
case of the White Star Mediterranean service. 
Since 1905 the highest average for any one line 
has risen from 1730, but what is of more import- 
ance is that, as was the case in the previous year, 
fifteen lines return an average higher than 1000. 
In 1905 there were only eight lines within this cate- 
gory, and three in 1904. As shown in Table II., 
many of those lines are largely engaged in emigrant 
traffic. The growth in the number of ngers 
taken by these lines'is striking. It will be seen 
that this year the White Star Mediterranean ser- 
vice takes first place with 1998, the Ounard 
Mediterranean service coming second with 1956. 
The third place is-occupied by the Hamburg- 
American Express service from North German 
and Southampton with 1621; while the fourt 
place falls to the Red Star with 1484; then follow 
the Italiana Mediterranean service, 1478 ; the North 
German Lloyd Express service, 1472; the same 
company’s Mediterranean service, 1462 ; the Hol- 
land-American Line, 1379; the Lloyd Italiana, 
1334; the Cunard Express service, 1272 ; the La 
Veloce, 1208; the oyd Sabaudo, 1173; the 
White Star Express service, 1148; the Ham- 
burg-American Mediterranean service, 1116 ; and 
the Russian Volunteer fleet, 1035. 

As to the total numbers of passengers carried by 
the various companies, the aggregates are given in 
Table III. The two German lines top the list, 
having taken more than one-fourth of all the pas- 
sengers landed at New York. Then follows the 
Cunard line, who have steadily improved their 
ae ially 8 the Liverpool service. 

e White Star ships take fourth place, the figures 
including the Southampton, Liverpool, and Medi- 
terranean services. The average per ship from the 
Mersey and the Southern port in Table II. suggests 
that the latter is favoured by the first-class pas- 
senger, the former by the steerage passenger ; but 
there are varying factors; the change was made in 
the middle of the year, so that until we have a com- 
plete year, or, indeed, several years, to compare, 
any deduction might be misleading. Most of the 
lines have shared in the increase. A notable fact 
is that we have this year several Italian lines, which 





took together over 105,000 of the emigrants and 
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Tasie III.—Return of Passengers Landed at New York 
by Principal Lines. 





Line. 





North German Lloyd 17,051 840 171,230 15,566 29,562 149,395 
Hamburg-American 16,991) 20,387 163,521 14,701 17,775 153,213 
Cunard ee .. 12,086! 20,644 115,036 10,249 16,392 113,351 
White Star .. .. 16,748) 21,590; 77,521 13,263 15,842 75,413 





French os .. 5,742)11,012, 67,128 5,884 9,028, 62,311 
Red Star... - aie 8,439, 69,887 3,609 9,501 64,631 
Anchor oi .. 8,288)14,290, 48,834 3,868 12,407| 49,469 
Holland-American 4,140 11,203, 46,713 | 3,868 10,215 42,981 
Anerican .. .. 6,287 8,261 23,106 5,786 8,328 26,611 
Austro-Americano 487 918) 34,658 3638 528 29,726 
Nav. Gen, Italiana.. 14 1,190) 34,253 354 1,002 38,149 
Fabre de si 234 81! 31,283 237; — 33,165 
La Veloce .. +» 1,230 802 29,828 691 245, 28,944 
Scandinavian .. 1,915 8,182 18,704 1,416 2,693 17,366 
Lloyd Italiana “9 ee 26,361 SN > ee 19,969 
Russian Volunteer. . 105, 346 21,277 Bi 6,207 
Lioyd Sabaudo se 1) 15,832 — - — 

Russian East Asiatic 28 266 869,993 142 106 = 2, 663 
Prince jie os 159... 8,683 91 5 16,051 
Sicula Americana .. 75 7,640 — — 


Cia Transatlantica.. 478 617 6,572 390 561 6,518 
Atlantic Transport 3,547 16, 168 3,499 70 4,947 
Empreza_.. on oe’ £00 83, .. 50 


3500 of the cabin passengers to New York. Russia, 
too, is seeking to do its own passenger carrying, so 
that here, as in other departments of the transport 
trade, competition is becoming more severe. 





AN AMERICAN VIEW OF MUNICIPAL 
TRADING.—No. IL. 

In the last article (page 190 ante) some particulars 
were given as to tha unanimous conclusions which 
were come to by the Commission upon Public 
Ownership and Operation, appointed by the National 
Civic Federation to investigate municipal trading in 
America and in this country. Certain general prin- 
ciples on which the Commission were agreed were 
there dealt with, and certain broader issues dis- 
cussed ; but it was not, of course, likely that upon 
the question of the relative operating efficiency of 
companies and corporations unanimity would pre- 
vail. From the technical reports made by the Com- 
mission and its experts, however, as the results of 
their investigations, which are intended to be without 
bias, and from the conclusions drawn from these in- 
vestigations by the supporters and opponents of 
municipal trading upon the Commission, it is pos- 
sible to glean a good deal of useful information. 
Undertakings were examined both in America and 
in this country; but it would, however, perhaps, 
be more interesting to the readers of ENGINEERING 
if the investigations of English municipal under- 
takings are chiefly referred to. 

Municipal Manugement.—In considering the rela- 
tive efficiency of municipal and company operation, 
regard must be had both to questions of manage- 
ment and to questions of labour. 

Municipal management vests primarily in the 
ratepayers, who select a council, which appoints a 
committee, which appoints a manager, correspond- 
ing in the case of a eyo! to a body of share- 
holders, who appoint a board of directors, who 
appoint a manager, and in some cases a special 
committee of directors, this being done in the case 
of very large companies. The efficiency of a muni- 
cipal system depends very largely upon the extent 
to which the manager is given a free hand. In 
large municipal undertakings, such as the Glasgow 
tramways, for instance, or the Belfast Gas Works, 
the manager has hitherto been allowed to manage 
the undertaking, and to settle to a considerable 
extent the class of employé and rates of wages 
to be paid. In smaller town councils, however, 
more especially in those where Labour representa- 
tives are beginning to predominate, the manager is 
apt to be more and more interfered with, and there 
is an increasing number of cases where not only the 
committee, but even the council itself, deals directly 
with the workmen employed jin its undertakings. 
It is obvious to anyone with any experience of 
management that an arrangsment which allows a 
dissatisfied stoker or mechanic to appeal to the 
town council, over the head of his own manager and 
committee, is bound to tend towards inefficiency. 
Then, as regards the difficulty always experienced 
by a corporation, of buying cheaply, it must be 
remembered that a town council suffers very largely 
from publicity. Asa leading municipal paper once 
putit, when referring to the average town council :— 

“Its machinery is not constituted in such a 
manner as to render it an eflicient instrument in 
the direction of making profits. Could any eom- 


pany conduct a oe business if the public 
were admitted to its board ree ty . . . In most 
commercial transsctions secrecy during their pro- 
gress is an essential towards their being brought to 
a successful issue, but | of information is a 
constant difficulty with local authorities, and there 
is no efficient safeguard against it.” —~ 
Gas Undertakings.—Bearing these facts in mind, 
the Commission proceeds to the actual investiga- 
tion of gas, tramways, and electricity undertakings 
in this country. e gas undertakings studied 
were those of Birmingham, Glasgow, Manchester, 
and Leicester Corporations, and the Newcastle, 
Sheffield, and London (South Metropolitan) com- 
panies. Gas supply, being an established business, 
contains few elements of uncertainty. The above 
corporations are at least up to the average in effi- 
ciency. If, therefore, municipal trading pays any- 
where, it should do so in these cases. A very de- 
tailed examination into the candle-power, extent 
of use, capital, and annual expenditure of the com- 
pany and municipal undertakings is made, and the 
eneral progressiveness of the two is compared. 
he conclusions arrived at are that municipally- 
produced gas costs the consumer more than com- 
pany-produced gas, while the quality of the com- 
pany gas is better than that of the municipalities ; 
that the companies are very progressive, and chief 
of all, that the companies, being managed on more 
commercial lines, are able to sel isis lip-geedieele 
more efficiently. 
The following table shows the last very clearly :— 


Residuals rer 1000 


Municipalities. c.f, in Pence. 


Birmingham. . 7.58 
G w = 7.58 
Manchester .. eo . 5.79 
Leicester pe de os be 7.78 
London (South Metropolitan) .. 9.43 
Newcastle .. os a ee ia 7. 

Sheffield we el » o 10.11 


The introduction of modern apparatus has been 
fairly general in all the undertakings examined, 
but the companies have shown more initiative, and 
also more intelligence, in installing labour-saving 
devices. At Leicester the Corporation has practi- 
cally no labour-saving devices. Birmingham appears 
to have introduced labour-saving machinery, but is 
not making use of it, and in another case the 
manager informed the Commission that his com- 
mittee compelled him to employ at least one-third 
more men than were really necessary, while another 
stated that after labour-saving devices had been 
installed he was not allowed to discharge the men 
whom they could displace. Generally speaking, 
the majority of gas engineers, both municipal and 
company, spoke favourably of company manage- 
ment. 

The following table shows the amounts which 
would have been saved by the gas-user in Birming- 
ham, Manchester, and Leicester if the prices were 
as low as in Newcastle and Sheffield :— 


If Newcastle If Shettield Contributed 
Company’s Company’s in Aid of 
Prices had Priceshad Rates in 








Prevailed. Prevailed. 1905. 
£ £ 
Birmingham municipality 142,585 216,455 68,813 
Manchester municipality 140,955 195,913 60,000 
Leicester municipality .. 56,631 78,439 43,466 


Deductions from only two company undertakings 
are, however, apt to be misleading, but the 
Commission shows from ‘ Field’s Analysis” that 
the same results obtained when a larger number of 
cases isconsidered. The following are the results 
from eleven municipalities and nine companies :— 


Municipaliiy. Company. 
1d. 9s. 11d, 


Capital per 1000 c, ft. per annum lls. d. 
Working oe a per 1000 c. ft. 14.074. 12.93d. 
Average price - pol 27. 20d. 23.30d. 
Cost of coal per ton i “6 12.308. 12. 108. 
Net profit per 1000 c. ft... ay 4.8Cd. 7.10d. 


In fairness it should, however, be said that cer- 
tain other members of the Commission, acting on 
the same figures, apparently arrived at precisely 
opposite conclusions. 

ectric Lighting.—Owing to the fact that there 
are comparatively few electric lighting companies 
in this country, and that the majority of these 
operate in London, where expenses are naturally 
high, it is difficult to make a fair comparison. 
Nevertheless, the companies selected appear to 
show up well. The municipal undertakings of 
Glasgow, Liverpool, Manchester, and St. Pancras 
are considered, and the company undertakings 





of Newcastle, the City of London, St. James’s and 


Westminster, the average price of current being 
2.1d. in the first case and 2.2d. in the second case. 
Sales per head are much higher in the case of 
companies. The investigators consider that the 
use of electricity is backward in this country, but 
the cost of production, for the reasons above stated, 
are in favour of the municipalities. 

The technical ments at Liverpool are 
severely criticised. “Poor judgment has been 
exhibited in the selection of station sites, in the 
adoption of uneconomical units, in the continuance 
of small individual steam stations, in the adoption 
of a destructor, in the amount of underground 
copper used, &c.”” As regards Manchester, of the 
most modern plant—that at Stuart-street—the 
Commission’s experts say : ‘‘ The City very unwisely 
selected the location on a canal which is too small 
for condensing purposes, and can only supply coal 
at a higher cost than by rail. Being a mile from the 
railway, an elevated line had to be built at a cost 
of nearly 80,000/. All. in all, the Stuart-street 
station is the most expensive, for the capacity 
installed, that was inspected by the Commission.” 
The St. Pancras site and the plant used is also 
criticised. 

Coming now to the companies, the Commission 
visited the Newcastle-upon-Tyne Electric Supply 
Company’s Carville station. ‘‘ This station is far 
the best, cheapest, and most economically designed 
station visited by the Commission. The company 
is the most progressive and up-to-date electric 
undertaking that was encountered in England. 
They generate more current than any other under- 
taking, have large units, and good coal and ash- 
handling plants.” 

The power-house-of the City of London Electric 
Light Company is considered ‘‘ the best situated for 
the generation and delivery of direct current of any 
of f lants investigated in London, being built 
on the Thames.” 

The Newcastle Supply Company shows a total 
operating cost very much lower than that of the 
Liverpool Corporation, the lowest of the municipali- 
ties. Although the Newcastle company spent more 
than the Corporations of Liverpool or Manchester 
for legal expenses, for instance, and especially upon 
canvassing and development, making its general 
eharges much higher than those of the municipali- 
ties, its total operating cost is so much lower than 
those as to be all the more indicative of economical 
and efficient management. And the Newcastle 
costs are much lower than those at Liverpool, after 
making full allowance for the price of coal. The 
Commission says that Liverpool’s low general 
expenses when compared with the high general 
cost of the Newcastle Supply Company are a fair 
indication of the difference which actually exists 
between the progressive alertness of the one (a 
company) and the careless backwardness of the 
other (a municipality). ‘‘ Of the Newcastle Supply 
Company it might be said that not only can it 
generate electricity at an extremely low figure, but 
that it also knows how to spend money wisely in 
its efforts to give the best possible service to the 
greatest number of people.” 

These are the opinions of the opponents of 
municipalisation ; but the conclusions are borne 
out by the impartial expert’s report, and, as 4 
matter of fact, are not seriously disputed by the 
pro-municipal members of the Commission. They 
admit that the Newcastle company is the most 
efficient in Great Britain, but they consider that the 
four municipal undertakings chosen are not the best 
instances of municipal operation. They endeavour 
to show that the conditions at Newcastle are 
unusually propitious : ‘‘the personnel of the manage- 
ment (at Newcastle) places it in a class quite by 
itself ; it is not representative of company manage- 
ment generally.” They continue: ‘‘ The rapidity 
of growth and superiority of the Newcastle Com- 
pany is due in part to the character of the men 
who have been in charge. To assert that the 
explanation is to be found in the fact that it is a 
private company is impossible ; for if it is a fair 
example of company management, why is it so far 
ahead of others?” They assert that the capital 
liabilities of the companies as a rule are much 
higher than those of the municipalities, and give 
the table on the next page to show the capital ex- 
penditure per unit sold per annum. a 

In order to show that municipal management 1s 4s 
good as that of companies in other places they dis- 
cuss the case of London, and give a table (see next 
page), which, however, was, we believe, derived from 





the London County Council returns, and obviously 
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favours municipal working. Even so, the total 
working cost per unit sold for companies and local 
authorities is just about the same, while the higher 
price charged is only natural in the case of com- 
panies, as they havea limited tenure. The pro- 
municipal Commissioners conclude that on the 
whole the municipal undertakings seem to be as 











Municipalities. | Amount. Companies. Amount. 
a. d. 

Manchester 14.78 Newcastle Supp'y 9.80 
Liverpool .. 12.78 Newcast'e District 21.72 
Glasgow .. 15.99 London City 23.32 
St. Pancras 16.99 Westminster 22.56 
St. James's 20.06 

Aver: ge 14.4% Average 17.57 


modern as those belonging to the companies, but 
are not quite so well located or arranged, and that 
they represent a larger expenditure for ornamental 
and artistic purposes than the company plants and 
buildings, generally impressing one as being too 
massive and elaborate. 


London Electric Undertakings. 


Public. Private. 
Number.. oe oe 16 13 
Area of supply .. 55.5 eq. miles 64.5 sq. miles 
Population ‘“ oe os .. 2,560,228 2,225,540 
Number of houses ° és t. 492 316,081 
Rateable value of property in area 16,225,000/. 26,065,000’. 
Capacity of plants .. us “ 157 kw. 128,175 kw. 
Load factor .. - a“ 17.43 p.c. 16.30 p.c. 
Units generated or purchased 53,633,987 ? 
Total unite sold a — 
(a) Light, power, and heating 33,816,335 115,332,110 
(6) Public lighting .. .. 9,181,983 4,214,624 
Expenditure charged to capital .. 5,443,524/. 12,728,184. 
_ 7 kilowatt of plant in- 
stalled. . ee - oe oe 1002. 99l. 
Amountsallocated tooravailablefor 
liquidation of capitalexpenditure  407,564/. 1,373,0320. 
Ditto percentage of capital expen- 
diture.. : 7 Re a 7.87 10.14 
Total working revenue per unit sold 3 02d. 3.37d. 
Total working costs per unit sold. . 1.60d. 1.62d, 
Gross profit on working per unit sold 1,52d. 1.85d. 
Other receipts less especial expenses 
per unit sold tx a ‘ 0.09d. 0.08 1. 
Interest and dividends paid 0.92d. 1.504, 
Redemption of loans ¥“ A 0.43d. 0.01d. 
Transfers to renewals, reserve, &<c., 
funds .. ee a- es es 0.17d. 0. 44d. 
Contributions in aid of rates .. Lessthan 0 Old. om 
Transfer to profit and loss account 0.091. 0 02d. 
Average price per unit, including 
meter rentalsand bad debts :— 
(a) Private supply 2 B.14d. 3.7€d. 
(b) Traction oie cr 1.48d. 
(c) Public lighting 1.04d. 2.02d. 
(d) Total .. ie 2.89d. 3.34d. 


Tramways.—The investigation of tramways is 
very thorough and interesting, but contains such 
an enormous amount of detail that but a very small 
proportion of it can be referred to here. It is 
obviously difficult to draw any very sound conclu- 
sions from the tramways situation in this country, 
owing to the great preponderance of municipal 
undertakings. 

Asan example of the great care that has to be 

exercised in deriving any conclusions from insuffi- 
cient knowledge of the facts the following opposing 
statements are interesting. 
_ According to the experts, the municipal systems 
in this country ran 154,965,781 car-miles, against 
89,183,683 for the companies, or 72,450 car-miles per 
mile of track operated by. municipalities, against 
61,430 car miles per mile of track operated by com- 
panies ; in other words, the service given by the 
municipalities is nearly 20 per cent. more frequent 
than that given by the companies. The opponents 
of municipalisation, however, taking the same car- 
mileage, give the car-miles per mile of track as 
62,011 for the municipalities, as against 82,273 for 
the companies, showing that the companies give 
25 per cent. more frequent service than the munici- 
palities. There is one unfair deduction which must 
be pointed out. The municipal report, in pointing 
out the increased frequency of service under munici- 
pal ownership, says : ‘‘ In Liverpool, for example, the 
closest service the company gave was a headway of 7 
minutes, which the municipality has cut down to 
one-fourth of a minute, and Manchester, Leeds, and 
Sheffield have cut the headway down in a similar 
way.” Nothing could be more unfair than this deduc- 
Lon, seeing that it compares the municipal working 
after electrification and extension with that of the 
companies operating, by horses, swaller systems, 
in the last year of their term. The ratio of operat- 
ing expenses to receipts is admitted to be 63.1 per 
cent. in the case of municipalities, as against 66 
per cent. in the case of companies; but here the 
enormous preponderance of large systems under 
niunicipal management must not be forgotten. 





The analyses of the financial results are very 
interesting, but the conclusions drawn from them 
by the two sides furnish another proof of the axiom 
that ‘‘ anything can be proved by figures.” More 
profitable than this is the consideration of the 
broad. results of tramway operation in the States 
and in Great Britain. 

In the States company management has had a 
free hand, with the result that tramways have 
developed to an extent unheard of in this country. 
Allowing for all the faults which are alleged against 
the promotion and operation of tramways in 
America, more especially in connection with the 
watering of capital, the fact remains that the policy 
there adopted has resulted in giving the public 
very much greater facilities in the way of travel 
than they have obtained in this country. The 
urban population in the United Kingdom at the 
last census was 12,476 per mile of track ; in the 
United States, 1516; an advantage in favour of 
the American of 800 per cent. In the same year 
there was one car on the British tramways for each 
3760 of the urban population. Four years ago there 
were 295 communities of over 25,000 population 
in the United Kingdom without tramways ; in the 
United States there were only twenty-one. Not 
only has the growth of tramways in America, with 
its company management, been so much more rapid, 
not only has the advan to the travelling public 
been 20 much greater there than here,: but the 
community has also received a vastly greater sum 
in taxes; for whereas all the profits derived by 
the community from British tramways, including 
those of the companies, was considerably under 
2,000,000/., the American community has derived 
from its tramways over 8,500,000/.—a most strik- 
ing answer to the claim that the profits can only 
be secured to the community by municipal opera- 
tion. 

These deductions might be multiplied ad in- 
Jinitum. Sufficient extracts have, however, perhaps, 
been given to show that this book demonstrates 
there is another important side to the question of 
municipalisation, even of gas, tramways, and electric 
lighting ; and the arguments against extending 
municipal trading are very much intensified in 
the case of those more competitive undertakings 
which some of the more ardent municipalists desire 
our corporations to embark upon. 








NOTES. 
Tae Tursine Steamsurp ‘ CopeNHAGEN.” 

Ever since the success of The Queen, which 
entered on the Dover-Calais service of the South- 
Eastern and Chatham Railway Companies in 1903, 
it has been evident to those acquainted with the 
facts that in fast cross-Channel services the re- 
ciprocating engine had been rendered obsolescent. 
It was therefore natural that in ordering a new vessel 
for their Harwich and Hook of Holland route the 
Great Eastern Railway Company should follow the 
prevailing fashion and adopt the turbine system of 
propulsion. The Copenhagen, as the new boat is 
named, has been built by Messrs. John Brown 
and Co., of Clydebank, and in her cabin ar- 
rangements is almost a small-scale replica of a 
first-class Atlantic liner. She measures 343 ft. 
by 43 ft. by 14 ft. 6 in. draught, and is fitted with 
steam-turbines, with which a speed of 20} knots 
was easily obtained on a trial-run of 120 miles. The 
turbines receive their steam from five single-ended 
boilers designed for a working pressure of 160 Ib. 
per square inch. The designed speed of the boat 
was 20 knots, and this is easily maintained with a 
pressure of 130 lb. at the entrance to the turbine, 
and an air-pressure of ;‘, in. of water in the stoke- 
holds. The boat has already made several service 
trips. Theschedule timeallowed for the passage is 
7 hours, but the passage has easily been made 
the Copenhagen in 6 hours. It is not, however, the 
intention of the owners to reduce the nominal time 
of transit, but to use the high-speed capacity of the 
steamer to secure punctuality in the times of arrival 
at the Hook and at Harwich, in spite of bad 
weather or accidental delays on the railway con- 
nections on either side. The turbines are arranged 
as usual in this class of steamer; the high-pres- 
sure turbine driving a central shaft, whilst low- 
pressure turbines drive wing-shafts on each side 
of the ship. The designed speed of rotation is 
450 revolutions per minute, but actually the wing- 
shafts run somewhat slower. So far as could be 
judged by inspection, the turbines had rotors 
about 45 in. and 63 in. in diameter respectively, 








in which case, if the usual practice has been fol- 
lowed, the blade heights would range from about 
1} in. to 3} in. in the high-pressure turbine, and 
from 1} in. to 6} in. in the low-pressure, with four 
expansions of fourteen blades each in the former, 
and eight of seven each inthe latter. These figures 
are, however, non-official, and may be slightly in 
error. The Copenhagen has been fitted with a 
wireless-telegraph plant, and the other boats of 
the company are being similarly equipped, a boon 
which will be highly appreciated by the passengers. 


Ferro-Concrete Beams. 


On Tuesday last, a ferro-concrete beam of a new 
type, which is being introduced by the Improved 
Constructions Company, Limited, of the Albany- 
buildings, 47, Victoria-street, S.W., was tested, 
with satisfactory results, at the well-known estab- 
lishment of Messrs. David Kirkaldy and Son, 
Southwark. It is the intention of the makers 
to construct these beams in question to standard 
sizes, just as are the ordinary rolled-joist and built- 
steel beams, and it is claimed that they will be both 
stronger, cheaper, and lighter than the steel beam 
when complete with its fireproof casing. The beam 
tested on Sosske was 15-in. deep over all by 10 in. 
wide, and was offered as the equivalent of a built- 
steel girder 13.5 in. deep by 10in. wide. The latter 
weighed 83} lb. per foot without its fireproof 
protection ; the weight of the protection is esti- 
mated to be 84 lb. per foot run, making the 
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total weight of the beam in place 167} lb. The 
ferro-concrete beam weighed 165 lb. per foot, and 
contained three-tenths of the weight of the metal in 
the steel girder, which was equivalent to about 5 per 
cent. of the gross area of the cross-section of 
the concrete. The arrangement of the steel rein- 
forcement is clearly shown in the annexed figure, 
the special feature being the method adopted for 
strengthening the compression side of the beam. 
This consists of a spiral steel rod encasing the bulk 
of the concrete above the neutral axis of the beam. 
Careful experiments have shown that the compres- 
sive resistance of concrete thus lapped with wire 
or rod is enormously increased beyond its natural 
value. The beam in question was designed to carry 
a distributed load of 35 tons ona span of 16 ft., 
with no greater deflection than an equivalent steel 
beam, On actual test it carried a concentrated 
load of 35,000 lb. on the span named, with a central 
deflection of 0.386 in. The first crack on its ten- 
sion side appeared under a load of about 20 tons. 


by| This load was afterwards increased to 50,000 lb., 


and, on being taken off, the permanent set, as 
measured directly afterwards, amounted to 0.041 in. 
With a view to compelling the beam to fail on 
the compression side, steps were next taken to 
temporarily strengthen the tension side, after which 
the experiment was resumed, with the result that 
failure on the compression side occurred under a 
central load of 73,000 lb., and a deflection of 


2in. The beam in question was sixty days’ old 
at. the date of the test. The makers of the 
beam are also 


etm to supply ferro-concrete 
stanchions, in which the reinforcement of the con- 
crete is also effected by a metal coil, instead of by 
straight bars, as has hitherto been the most common 
practice. Special machinery for the manufacture 
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of these beams and columns have been installed in 
works at Strood. The concrete used is mixed and 
rammed wholly by machinery, the operations being 
effected not only thoroughly, but with extreme 
rapidity. ; 


Tar SwepisH Stare as WatTEeR-PowER 
PRorRigTor. 

As already mentioned in our columns, atten- 
tion is at present being given to the vast amount 
of water-power which is owned by the Swedish 
State, and in Sweden, as in other countries, the 
Government is urged to show more energy and 
foresight in its exploitation, and in the entire 
management of this important asset. From old the 
State has been the owner of numerous waterfalls, 
large and small, some of which may not have much 
chance of being exploited, whilst the reverse is the 
case with others, and during the last twelvemonth 
5,000,000 kr. have been expended in the purchase 
of additional falls, with the definite intention of 
applying their power more especially to the electri- 
fication of a large portion of the State railways. 
As far as the latter Falls are concerned, no time can 
be said to have been lost, for exhaustive plans for 
their utilisation for railway pu have already 
been prepared, as we set forth in our issue of 
December 13, but otherwise serious char, are 
laid at the door of the State authorities for lack of 
initiative as compared with private owners of 
water-power. The large and conveniently-situated 
Alfkarleby Fall is cited as an example. After 
extensive surveys and deliberations a plan was laid 
before the Government for the exploitation of the 
fall in the year 1897 ; and although it was under- 
stood that the motion should at once be proceeded 
with, not even the first start has been made yet, 
although ten years have In the year 1898 
it was decided that the waterfalls belonging to the 
State should be properly surveyed and scheduled ; 
but since then no definite steps have been taken for 
their exploitation, and much dissatisfaction is felt 
with this eminently practical question having been 
dealt with in a somewhat bureaucratic manner. The 
able manner in which the Trollhittan Falls—one 
of the falls from which is intended to supply power 
for the State railways’ electrification—have been 
managed forms a striking contrast to the rest; 
but there a special practical board has had the 
matter in hand, and according to a report just 
drawn up the Trollhittan power installation is so 
far advanced that it can probably commence opera- 
tionson January 1, 1910. A report has just been 
completed by experts, in which they recommend 
that the Government proposal of 1907, by the 
Riksdag, for the establishment of a waterfall 
commission (which would have for its principal 
task to report upon the letting or selling of water- 
falls belonging to the State) should be so extended 
that it could provide for all contingencies, both 

resent and, still more, future. The new Central 

oard would have its headquarters in Stockholm, 
and when it is formed the present Trollhattan Canal 
Board would be dissolved, as the management of 
this canal ought not to be kept separate from the 
management of the: power-stations. It is also a 
question whether or: not all the other canals be- 
longing to the State should come-under the same 
Central Board. The name of this new Board would 
be the Board of the State Canals and Water-Power 
installations. 


Frenca Leaistation on Exectric Distrievtion. 


In an article under the same title in a former 
issue (see ENGINEERING, vol. lxxxiii., page 557) we 
gave an outline of the conditions which govern 
the distribution of electric current in France. The 
amount of royalties payable by the electrical com- 
panies, and questions relating to the safety of the 
men in their employ, have recently been settled. 
Mains are laid, as we stated formerly, only after 
seen has been obtained; by the local or 

overnment authorities, who continue to exercise 
control over the system. Th's control is forced 
upon the concessionnaire companies, but the latter 
have to pay its cost ; the rate is never to exceed for 
each year 5 francs per kilometre (6s. 5d. mile) 
of mains when these are laid above or below roads 
under the direct supervision of a ‘‘commune,” or 
local township, and 10 francs per kilometre(12s. 10d. 
per mile) if the mains are laid following the high 
roads whose maintenance is under the direct super- 
vision of the Government central authority. i 
rate is payable annually for control only, and the 
companies have also to pay aroyalty whentheir mains 





occupy a portion of public property. The annual 
royalty per metre o' suited or underground main 
is 10 centimes in Paris (0.9d. per yard) ; 2 centimes 
(0.18d. per yard) in townships of 100,000 inhabi- 
tants and over; 1 centime (0.09d. per yard) in 
those of from 10,000 to 100,000 inhabitants ; and 
4 centimetre (0.045d. per yard) in the ‘remaining 
smaller townships. or each post or bracket 
carrying the aerial mains an annual royalty is also 
id at the rate of 10, 2, 0.50, and 0.25 franc 
8s., 1s. 7$d.,5d., and 24d.}, according to the same 
classification as above. The annual royalty en trans- 
former pillars or boxes amounts to 25, 5, 2.50, and 
1 franc (1l., 4s., 2s., and 10d.) each. All the above 
royalties apply to electric distribution systems, the 
concession of which is granted by Government for 
supplying public services ; the rates are double the 
above in the case of those systems whose object is 
urely a commercial one. When an installation has 
en granted by Government for supplying public 
services, the royalties are frequently reduced as a 
compensation for ial conditions which are 
allowed for public lighting or for utilising part of 
the current to meet public needs; or, instead of 
the royalties stipulated above, an agreement can 
be arrived at for paying the local authority a royalty 
roportional to the gross receipts cashed in the 
Fistrict under the jurisdiction of the said local 
authorities. The proportion paid under such con- 
ditions, for current used for lighting only, is 10 per 
cent. in Paris, and 4, 3, and 2 per cent. for town- 
ships having the population enumerated above. 
For current used for other public purposes the 
proportion so paid is 5, 1.5, 1, and $ per cent., a 
distinction the point of which we fail to understand. 
For calculating the royalties, several aerial mains 
carried on the same brackets or posts, and the under- 
ground systems whose mains are in ae, eags to 
each other, are considered as forming one line. The 
branch lines to houses and the brackets in private 
houses are not reckoned in. New legislation has 
also intervened for the safety of the men employed 
in electrical undertakings. There was a law which 
covered labour in this respect, but considering the 
recent developments in the use of current, Govern- 
ment decided that its provisions had become insuf- 
ficient. The new law establishes a distinction 
between the establishments in which continuous 
current is resorted to with a maximum pressure of 
600 volts between the line and earth, or where the 
form of current is alternating current at a maximum 
pressure of 160 volts, or, again, where much higher 
pressures still are worked to. In all high- 
tension stations the frames and other metallic 
of the machine have to be either connected 
electrically to earth or be insulated. In the 
latter case, they have to be surrounded by a service 
latform, ‘‘ made of a substance which gives a good 
oothold,” also insulated and sufficiently wide to 
make it impossible to touch at the same time any 
live portion of an installation and a metallic part 
connected to earth. Insulation and earthing have 
to be under constant supervision. Many other 
minute lations have been provided for, all of 
which deal with precautions which are of a most 
elementary nature, and which were taken by the 
companies, apart from all legislation, and in their 
own interest. 


ScIgENCE AND THE FounprRY. 


For some time the foundry has remained practi- 
cally the sole department of modern engineering 
works in which those in charge maintain secrecy 
with regard to their work. ere are now no 
secrets with regard to machine-shop work, even 
the tool-smith having lost, to a large d » his 
former importance from his, or better, methods be- 


coming the possession of the public. From this | V 


we do not, of course, imply that good tool- 
smiths are no longer needed, for they are no 
less necessary than hitherto ; but their stand- 
ing is not quite so high as it was wont to 
be when their methods were wrapt in mystery. 
The foundry foreman, however, still holds his 
own. He will show you, and with pride, samples 
of his iron and the grain of his castings, but 
beyond that he will seldom go. He takes his 
information with him from shop to shop, and 
the loss of a first-class — foreman is one 
difficult to make good. The difficulty is being 
lessened day by day, and in time perhaps this 
functionary will find that all he knows is known 
by others whose knowledge at present takes rather 
too academical a form for employment in the aver- 
age foundry. There are in ordinary foundry work 





at the present time practically no secrets from the 
theoretical and sustetangieal point of view ; that 
is to say, methods of a certain kind using certain mix- 
tures of pig (we are now speaking of iron foundries) 
are known to produce certain types of castings. But 
in reducing these metallurgical principles to prac- 
tice something more than laboratory practice is neces- 
sary; and until the metallurgist has still further 
reduced his knowledge to a form more practical 
than that at present attained, the foundry foreman 
will retain his importance, especially in the average 
foundry turning out general work, where there is 
little possibility of adapting mixtures to each par- 
ticular piece of work. It must be admitted that 
in a good foundry of this type the castings rejected 
for being too hard or too soft are not numerous, 
and certainly not so plentiful as a knowledge of the 
metallurgical side of casting would lead us to 
expect. Most foundry foremen have their pet 
mixtures, but that the quality of casting varies 
in a foundry is not surprising, when it is known 
that the brands of pig used vary very greatly in 
analysis. It was shown, for instance, by Mr. R. 
Buchanan in a lecture before the Royal Society 
of Arts on Wednesday last, that in nine months 
in one brand of pig the silicon fluctuated between 
2 and 4.5 per cent. Differences of this nature 
have, of course, a distinct influence on foundry- 
work, and a foreman relying wholly on the 
brand being of one quality, to which he has be- 
come accustomed, is therefore led astray. The 
present system of buying by numbers is, in fact, 
a hindrance to the use of scientific knowledge in 
the foundry. It can be shown that with a know- 
ledge of the analysis of the pig used in a mixture a 
very accurate estimate can be made of the analysis 
of the resulting casting; but with the use of 
numbers no such estimate is possible, as has been 
shown in the case cited above. Mr. Buchanan 
cited an interesting case bearing on this point, in- 
stancing a brand of pig which was made from local 
ores or from Spanish ores, whichever proved most 
favourable, according to the market prices prevail- 
ing. This is, no doubt, an extreme case ; but if such 
cases do occur, the foreman cannot help obtaining 
unexpected results in his foundry. A plea is there- 
fore made for the grading and selling of pig by 
analysis. It is claimed that blast-furnacemen buy 
their ores and coke subject to analysis, but will 
not sell their pig on this basis. If the buyer is 
taking large enough quantities, analysis may be 
given, but more usually the market brand is the 
only thing to go by. It seems to follow that 
until pig is graded to analysis, any profound 
metallurgical knowledge on the part of the foundry 
foreman is scarcely applicable in practice, unless 
the works are large enough to keep an analyst, or 
can put up with the delay of sending samples in 
to testing establishments. It is, however, satis- 
factory to know that foundrymen are taking yearly 
an increasing interest in this side of their work, 
and, perhaps, the time will not be far distant when 
the knowledge already at their disposal may be put 
to good use, and such efforts as those of Mr. 
Buchanan, of Mr. George Hailstone, who brought 
this subject recently before the Staffordshire Iron 
and Steel Institute, and others, will result in 
placing our foundries on a sound scientific basis. 





Tue British AssociraTion.—The British Association 
will meet next September at Dublin, as alread announced 
in our columns, me Mr. Francis Darwin, F.R.S., will 
be the President. The sections will have the following 
presidents :— . . 

Section A (Mathematical and Physical Science).—Dr. 
W. N. Shaw, F.R.S. 7 

Section B (Chemistry).—Professor F. 8. Kipping, 
F.R.S., Professor of Chemistry, University Co a 


ottingham. 
Section C (Geology).—Professor J. Joly, F.R.S., Pro- 
fessor of Geology and Mineralogy, University of 


Dublin. ; 
Section D (Zoology).—Dr. S. F. Harmer, Superinten- 
dent of the aiverstty Museum of Zoology, Cambridge. 
Section E (Geageghy .—Major E. H. Hills, C.M.G. 
Section F (Economic Science).—Lord Brassey. 
Section G viene ing).—Mr. Dugald Clerk. — 
Section H (Anthro yg, Lr geal W. Ridgeway, 
Professor of Archeology, Cambrid 


Section I (Physiology).—Dr. John Scott Ffaldane, 
F.R.S., University 


ler in Physiology, Oxford. 

Section K (Botany).—Dr. F. F. tom, F.R.S., 
Professor of Botany, University of Leeds. ; 

Section L (Educational Science).—Professor L. C. 
Miall, formerly Professor of Biology, Leeds. 

Evening discourses will be delivered by Professor H. H. 
Turner, F.R.S., on *‘ Halley’s Comet,” and b Professor 
W. M. Davis, of Harvard University, on “ ‘be Lessons 
of the Colorado Cajion.” 
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INTERNAL GRINDING-MACHINE. 
CONSTRUCTED BY MESSRS. C. W. BURTON, GRIFFITHS, AND CO., ENGINEERS, LONDON. 








A HANDY machine, recently constructed by Messrs. 
C. W. Burton, Griffiths, and Co., Ludgate-square, 
E.C., for internal grinding work, such as parallel or 
taper holes in gears, bushes, sleeves, gauges, &c., is 
illustrated in the engraving above. This figure shows 
the back of the machine, in order to illustrate the 
methods of drive. 

It will be seen that the bed is of strong box form; it 
is stiffened internally with ribs, and forms a very rigid 
base. It is provided with doors giving access to the 
interior. The work-head, to the right in the figure, 
is mounted on a circular base, graduated upon its edge, 
and can be swivelled through an angle of 45 deg., so 
that tapers - to 90 deg. can be ground. The head 
contains a belt-spindle and a work-spindle side by 
side. The belt-spindle is partially hidden in the figure 
by the work-spindle, but the position of the gears, by 
which the former drives the latter, is indicated by the 
casings at the outer end of the head. The belt-spindle 
is driven through a clutch and second belt from the 
lay-shaft at the bottom of the machine. A foot- 
treadle at the front of the machine throws this clutch 
in and out of gear. The work-spindle may be swung up 
through a quadrant of a circle, centred about the belt- 
spindle, in order to clear the emery wheel when 
gauging or changing the work. A spring-latch, which 
may be seen in the figure, holds the work spindle in 
position when running. The work spindle is provided 
with a three-jaw self-centering chuck. It has a range 
of six speeds—viz., 55, 85, 120, 175, 240, and 340 
revolutions per minute, suited to various diameters of 
work, 

The grinding head is on a slide having hand and 
automatic adjustable longitudinal traverse. The re- 
versing-stops are placed on the front of the machine, 
and are fitted with fine adjustments for accurate 
setting. The reversing is done by the stops pushing 
over the handle, whose top is just visible on the far 
side of the slide near the end of the grinding spindle. 
Eighteen different rates of feed are obtainable for the 
emery-wheel, giving a range of from 1 in. to 21] in. 
per minute, the rates of advance being 7; in., zy in., 
and y,in. per revolution of work. ‘he grinding 
spindle is driven by belt off a drum driven by cone 
pulleys and belt off the upper of the two shafts at the 
back of the machine. 

The cross-feed is operated by a micrometer hand- 
wheel graduated to half-thousandths of an inch. This 
hand-wheel is seen at the end of the arm affixed to the 
vertical pillar on the slide. The pillar contains a shaft 











fitted with pinion gearing, with a rack on theslide below. 
For large adjustments the nut is slackened, and the 
slide shifted bodily across. The grinding spindle is sup- 
ported in a bearing just behind the emery wheel, close 
up to the work. The spindle bearings are carried in 
a sleeve sliding in the head, so that the overhang of 
the wheel from the head may be reduced when short 
work of large diameter is being ground. Ball-bearin 
are provided for the grinding spindle, which is entirely 
relieved of belt-pull. The emery-wheel s 8 are 
obtained by step-cones, shown at the bottom left-hand 
corner of the engraving, and 10,000, 12,500, and 
15,000 revolutions per minute are obtainable. The 
machine is driven by belt on 8-in. — (2}-in. face), 
and the s s above given are figured on a speed of 
these pulleys of 480 revolutions per minute. All 
surfaces, gears, &c., are covered as far as possible. As 
will be seen, a pump is provided, and tray; but where 
ible the use of fresh clean water is recommended. 
e machine will swing work 7 in. in diameter, and 
grind a length of 6 in. Its over-all dimensions are 
50 in. long by 43 in. wide, by 53 in. high. 





Frencn Rartway Trarric.—The te revenue of 
the six great French companies and the French State 
lines last year was 65,041,761/., or 1,653,914/. more than the 
amount collected in 1906, The revenue of the Paris, Lyons, 
and Mediterranean Railway last year was 19,897,200/.; of 
the Northern of France Railway, 10,604,920/.; of the 
Orleans Railway, 10,538,925/.; of the Eastern of France 
Railway, 8,955,240/.; of the Western of France Railway, 
8,181, .; of the Southern of France Railway, 4,730, 3 
and of the French State lines, 2,234,160/. 





Fourteen Great IronoLaps.—The fourteen largest 
ironclads of the chief naval Powers of the world are:— 
Michigan (United States of America), 16,250 tons dis- 
placement; Dreadnought (Great Britain and_ Ireland), 
18,000 tons displacement; Ersatz-Bayern (Germany), 
18,700 tons displacement; Lord Nelson (Great Britain 
and Ireland), 16,750 tons displacement; Voltaire (France), 
18,000 tons Ceglonsmens 5 Katori (Japan), 16,250 tons 
displacement ; Paul I. (Russia), 17,400 tons displacement 
Louisiana (United States of America), 16,250 tons dis- 


placement ; Démocratie (France), 14,850 tons ae 
ment ; Virginia (United States of America), 15,200 tons 
displacement; King Edward VII. (Great Britain and 
Ireland), 16,600 tons displacement ; République (France), 
14,850 tons displacement; Mississippi (United States of 


America), 13,200 tons displacement ; and Hanover (Ger- 
many), 13,200 tons displacement. 





INDUSTRIAL NOTES. 


Tue Indian Factory Inquiry Commission appears to 
be doing its work carefully and efficiently. The 
evidence, so far, has varied for and against legal 
interference, as, indeed, was the case in England 
sixty-six years ago. At the industrial centres visited. 
prior to the visit to Cawnpore, the majority of 
the witnesses declared against any restriction in the 
hours of adult labour, on the und that the native 
Indian operative was declared to be incapable of 
continuous work; he must, they said, spend from 
two to three hours daily idling in the mill com- 
pound, and that, therefore, the nominal working day 
of thirteen hours was equivalent to only ten hours’ 
work per day. At Cawnpore, one of the most thriving 
and enterprising industrial centres in India, the 
evidence was in favour of restriction. The manager 
of the Cawnpore woollen mills stated that the opera- 
tives were not absent from their work more than 20 
minutes per day, 10 minutes at each interval; if the 
operative was absent more than 10 minutes, he was 
fined 1 anna, equal to 14d. The average working 
hours were 10 hours and 20 minutes per day. The 
operatives had the whole of Sundays, and the chief 
Indian holidays as well. This system worked well. 
The evidence of the r of the Cawnpore Cotton 
Mill tended in the same direction. At this mill the 
operatives worked twelve hours per day last year, or 
one hour less than in 1906, and the production 
was quite as good. He disapproved of long hours, 
and thought twelve hours quite long enough. If the 
operatives worked long hours, they worked in a free 
and easy manner ; but he was opposed on po to 
legislative interference. The manager of the Muir 
Mills stated that he strongly resented any limitation 
of the hours of labour in India. He asserted that the 
Indian operatives worked much shorter hours than 
Europeans, for a thirteen hours’ run was only equiva- 
lent to nine hours’ work. He ridiculed the idea of 
providing education for the children. He repudiated 
the example of Lancashire in this matter. It is 
thought by many that Lancashire’s action will cripple 
Indian textile industries. 


The balloting for places for Private Members’ 
Bills has resulted in giving to the Labour Members 
three early dates for measures which they deem of 
importance. Mr. Toulmin has selected the Sweated 
Industries Bill fixed for February 2] ; and Mr. Whit- 
well Wilsen has selected March 13 for his Unemploy- 
ment Bill. These two measures will give the Labour 
Party and other groups an opportunity of discussing 
two important problems. With. the exception of the 
first place, the Irish Members have secured most of 
the best places. 





The Japanese trouble over emigration and immigra- 
tion occupies the attention of the British Government 
in respect of the Dominion of Canada, and of the United 
States Government along the shores of the Pacific, and 
elsewhere. Now it appears that efforts are being made 
to open up some of the Central and South American 
States for Japanese labour. That will divert the 
stream of Japanese emigration, but it will also give to 
the Japanese oe gree centres for their enterprises. 
It will be a relief to us and the United States if the 
Japanese will accept this. 


The membership of the Amalgamated Society of 
Engineers at date of the report was 110,073—an in- 
crease of 5187 in 1907. The total number of unem- 
ployed was 4863, or 4.8 per cent.—a larger number 
than a year ago. In January, 1907, the proportion of 
unemployed was 3.5 per cent. ; in January, 1906, only 
3.3 per cent. The total number on superannuated 
benefit a year ago was 5218, costing 2366/., or at the rate 
of 64d. per member per week ; last month the number 
was 5386, costing 2449/., or 67d. per member per week. 
In January there was a total of 11,485 on the various 
benefits; last month the number reached 12,736, 
costing 5712/., or at the rate of ls. 3d. per paying 
member per week. It is explained that there were 
other unemployed members not coming within the 
above category. 








The monthly report of the Associated Ironmoulders 
of Scotland s 8 of the last year, 1907, as having 
worked smoothly in all districts. The report bespeaks 
kindly consideration for the new officers of all lodges, 
for many of them are younger men than those retired, 
and they are in need of every encouragement and assist- 
ance. The shop delegates are also counselled to give 
their aid by keeping their books clean, neat, and correct. 
The report as to membership was favourable, especially 


3 | considering the season of the year, as in Scotland New 


Year’s festivities, to a great extent, take the place of 
our Christmas holidays. The income for the month con- 
sisted of dues, 891/. 6s. 6d. ; levies, 373/. 18s. 4d.; in- 
terest and entrance fees, 145/. 14s. 7d. The expenditure 
included 1774/. 16s, 5d. for unemployed ; 803/. 3s, 8d. 
for superannuation ; 315/. for funerals; 69/. 7s. 10d. 
for working expenses and salaries ; and 82/. 13s, 10d. 
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other ordinary expenditure. The members are urged 
to compare these figures with table of income and 
expenditure given in detail in the monthly report. 
The delegates’ report of the Hull Conference of the 
Labour Party, on Friday and Saturday, January 17 
and 18, is concise as to the points raised ; but it does 
not record the proceedings of the annual meeting 
of the Labour Party on January 20, 21, and 22, in the 
week following. It is clear from this brief, but ex- 
cellent, report that the key-note given at the conference 
was by the chairman, It was wholly Socialistic in 
tone, and on i have influenced the right-about-face 
resolution on the last day of the annual meeting, which 
reversed the decision of the previous day. The report 
records a dispute at the Milton Iron-Works, in the 
north-western district of Scotland, over the question 
of running the metal on bogies from the cupola to 
the men’s places. It is stated that this has always 
been the practice ; but with the New Year the firm 
posted notices that upon restarting work the practice 
would be discontinued. The executive pleaded for an 
extension of the notices ; this was refused, but a post- 
ponement was to. A conference ensued, but 
the firm adhered to their decision, and on January 14 
the men went on strike. 





The monthly report of the National Union of Boot 
and Shoe Operatives states that the year 1908 has 
opened fairly well, in a general sense, for those em- 
ployed in that industry. Most of the centres report 
trade to be fairly good—much better than it was a 
year ago. There was an increase of 3.5 per cent. in 
the number employed, as compared with the month 
previous, and in wages paid of 1.9 per cent. as com- 
pared with a year ago. The Norwich dispute as 
regards the minimum wage was still going on, but the 
union has offered to submit the whole question to arbi- 
tration. It is stated that the operatives at a firm in 
the neighbourhood of Bristol are locked out because 
the firm had notices posted that none but non-union 
workers would be employed ; the operatives resented 
this and left work, though not entitled to strike-pay 
from the union, as they had only recently joined. The 
Hull Labour Conference is alluded to favourably, and 
it is announced that a member of the union is to 
be nominated for East Bristol. 


The Durham Miners’ Association Monthly Circular 
contains a general review of the past year’s working, 
and is indicative of progress in all local matters per- 
taining to the union. It states that the ition is 
better than ever before, and that the membership is 
greater that it was a year ago. Reference is made 
to the annual death-roll, in which it is stated that 
death is a close companion toevery miner. The death- 
roll, it is said, has not kept pace with the advance 
of science ; but much has been done to lessen the pro- 
portion of fatal accidents to the number employed, 
and to the aggregate output in tons; but the 
dangers of the mine yet baflle all our skill. In 
1855 the proportion of miners killed was 5.149 per 
1000 employed ; in 1860 the proportion had fallen to 
4.628 per 1000; since then there has been a per- 
ceptible decline in each decade, until in 1906 the pro- 
portion was 1.424 per 1000 employed. In Durham the 
oe rtion was 1.40 

employed were killed in the county. But last 
year there were two disastrous explosions which in- 
creased the proportion. For three years the propor- 
tions were even lower than in 1906. Last year was a 
prosperous year ; 7 quarter brought an advance 
in wages, so that at the close of the year wages had 
gone up 21} per cent. It is stated that these 
advances accrued without delay or friction. The 
outlook at present is not so good as a year ago, but 
there is no note of dismay at the prospects before 
the members. The membership in 1906 was 83,874 
full, and 11,642 half members; at the close of 1907 
the figures were 91,336 full, and 14,276 half members ; 
the increases were 7462 and 2634 respectively. The 
income largely increased, the aggregate being 138,839/. 
16s. 5d.; the expenditure was 80,124/. 18s. 2d. The 
union was thus able to add largely to its reserve fund 
by investments of 40,5002. Theaggregate surplus was 
at date 403,900/.; but this the union do not want to 
spend on strikes. 

The march of the unemployed from Manchester did 
not, it appears, utterly collapse, as was reported in 
the newspapers, for a very small ‘contingent rallied, 
and reached London in a deplorable condition. After 
a rest, and some wild speeches on Tower Hill, the 
leaders of the sad procession determined to march to 
Windsor, and to petition the King for permission to 
survey Windsor Park, in order to see if a portion of it 
was favourable for cultivation ; and, if so, to ask for a 
grant of 50 acres to enable the unemployed to work, 
and found a home colony. It is doubtful if the Kin 
has the right to grant the request, even if he would, 
for the Crown lands belong to the nation, being sur- 
rendered on the occasion of the Civil List Act, whereby 
yearly — are voted by Parliament in lieu of the 
value of the surrendered Crown lands. But the whole 


per 1000. In 1902 only 0.98 per | Pos 





thing is intended as idle bluff, in order to emphasise 
the unemployed problem, and the remedies therefor 
as propounded by the self-elected organisers of the 
unemployed movement. But it is not here alone that 
the question is en evidence, as witness the great meet- 
ings in Berlin, in Chicago, and other places, Reports 
from the United States tell us of an unemployed march 
to the City of Washington, presumably to overawe 
the President, the Senate, and the Chamber of Depu- 
ties. These are, however, but sensational episodes in 
the history of the unemployed question, 





Throughout the whole of last week the position of 
affairs in the engineering and shipbuilding trades on 
the North-East Coast was grave, and portended dis- 
aster. The Mayors of the several towns affected by 
the strike of shipwrights, joiners, and others have 
been endeavouring to avert a lock-out, and ap- 
proached Mr. Lloyd George, President of the Board 
of Trade, to intervene, and to reopen negotiations. 
During the past week the action of the engineers at 
the conference in London, and of the boilermakers 
and iron-shipbuilders, further complicated matters, for 
as regards the latter body there seemed to be in pro- 
spective a rupture between the employers and the 
union, which _— endanger the agreement entered 
into at Edinburgh, when the executive of the men’s 
union only carried the vote for a settlement on 
the basis of a reduction by pointing out the diffi- 
culties as to the finding of money for strike pay in 
the then condition of the money market. There 
can be no doubt that the townspeople, of all sec- 
tions, in the centres affected deprecate strife ; they 
desire to see a modus vivendi out of the difficulty. 
They take no sides, but they want to avert a lock-out, 
which is but natural. If this is to be accomplished, it 
can only be done by forbearance on the part of the 
employers, and concessions by the men. It is not too 
much to hope that both ties may be induced to 
consult on the subject with the view of finding a 
way out. A step in this direction has been taken by 
the employers by postponing the intended reductions 
in wages for a fortnight from the first pay-day in 
February. This fact was conveyed by the Employers’ 
Federation secretary to the secretary of the Boiler- 
makers’ and Iron-Shipbuilders’ Society. The delegates 
of the engineering and shipbuilding trades in conference 
at the end of last week agreed, it is stated, to allow 
each trade and section to stand by itself as regards the 
action to be taken, which is significant. Doubtless 
negotiations will take place, or Mr. Lloyd George may 
be induced to offer his services, and those of his staff 
at the Board of Trade, to facilitate an amicable 
arrangement. 

The iron and steel trades show a decided decline, 
though the only official declaration as regards reduc- 
tions in poe was for gas-strip, 5s. per ton. But there 
was little buying at the Midland market last week, 
the business being limited to small parcels for early 
delivery. If a slump has not set in, there is some- 
thing like a near approach to it. To make matters 
worse, it is said that German competition is again 
operating to depress the British market. In so far as 
America is concerned, competition does not exist. The 
ition indicates a lessened demand by the users of 
iron and steel for manufacturing purposes in this 
country. 





It is reported that the Nottinghamshire firm 
of coalowners whose miners, on strike, have re- 
fused arbitration, as suggested by the firm, have 
decided to shut down the five idle pits indefinitely, to 
dispense with the services of all the men, to sell the 
horses, and reduce the office staff to half time. This 
dispute has lasted five weeks, and the tradespeople of 
the district are, it is said, faced with ruin. The 
manager of the collieries, at an interview, is stated to 
have said that the report was practically correct. 





Later reports state that several non-unionists who 
had been at work had received rough treatment at the 
hands of the strikers at Underwood, one of the centres 
affected. One man, it is said, was seized and dragged 
through a reservoir, another had his house windows 
smashed, while a third was chased by the mob a con- 
siderable distance, but held his pursuers at bay by 
pointing a gun at them. It is stated that the loss in 
wages alone has been 40,000/., while the Notts Miners’ 
Association has paid 10,000/. as strike pay. There is, 
it is said, great distress in the district as the result of 
the strike. 

The Nottingham branch of the Typographical Asso- 
ciation recently memorialised the master printers for 
an advance of 2s. per week. At a conference on the 
subject the employers offered an increase of Is. per 
week, but this offer the men’s representatives refused. 
The matter had therefore to be referred back to the 
men for decision. 


Some 6000 operatives engaged in the Staffordshire 
pottery trades have deman 


an advance in wages of 





15 per cent. In the event of refusal they determined 
to kand in their notices to cease work in six weeks’ 
time. The period is long enough for negotiations to be 
entered into to avert a strike, and perhaps a lock-out. 

A delegation of Yorkshire miners’ representatives is 
in London for the purpose of getting financial aid for 
the Hemsworth colliers, who have been locked out for 
over three years. It seems to be hardly worth while 
to keep up the farce of a dispute so long. If the 
union so desires, unionists can be debarred working. 

Conciliation boards, in connection with railway 
employés, recently established in India after the etrike, 
appear to give satisfaction, judging by the report of 
speeches by the men’s representatives at public meet- 
ings held on the subject. 


At Leeds there is division in the labour camp on the 
question of a candidate. Mr. Fox, of the Locomotive 
Workers’ Union, was the favourite at first, but his 
attitude towards the action of the Amalgamated 
Society of Railway Servants led todissent, and he now 
stands in opposition to a large section of the workers, 





Waces IN France.—According to the Moniteur Jn- 
dustriel, the average wage paid in Paris, in 1896, calcu- 
lated on forty-three different trades, was 0.67 franc (about 
64d.) per hour, or 6.37 francs (about 5s. 1d.) per day. In 
1906 the same average was 0.75 franc (about 74d.) per 
hour, and 7.19 francs (about 5s. 9d.) per day, or an 
increase per day, in ten years, of 8d., equal to an in- 
crease of 124d. per cent. In the provinces, for the same 
trades, the average was, in 1896, 0.36 franc (about 34d.) per 
hour, and 3.85 francs (about 3s. 1d.) per day; and, in 1906, 
0.41 franc (about 4d.) per hour, and 4.10 francs (about 
3s. 3d.) per day, equal to an increase of under 7 per cent. 


CANADIAN Rattway Construction.—The past Cana- 
dian year was rendered remarkable by the great strides 
made in railway extension. The building of the Grand 
Trunk Pacific Railway has made much progress. Track- 
laying has proceeded westwards from Portage la Prairie 
and eastwards from Saskatoon, a distance of about 400 
miles; and it is expected that the rails will be joined 
during the winter. About 1844 miles of line are at present 
contracted for. This mileage comprises the section 
between Winnipeg and Edmonton, a branch of the main 
line down to Fort William on Lake Superior, and 850 
miles of the eastern division. Grading between Winnipeg 
and Edmonton has been pretty well completed, and it is 
confidently expected that the line between these points 
will be finished by the autumn of 1908. The Canadian 
Northern Railway Company is also rapidly extending its 
intended Trans-continental line east and west. Accord- 
ing to the latest intelligence received with regard to the 
Grand Trunk Pacific connection between Winnipeg and 
the Great Lakes, it is éxpected that this will not now 
be established until 1910. Rock-cutting on the last two 
miles is very heavy, and will, it is thought, occupy two 
years. A contract for the construction of the line east 
from Prince Rupert will be let shortly. The works on 
this section will also be heavy; some of them, indeed, 
are expected to involve an outlay of 20,0007. per mile. 


Recent Satvack Opgrations.—In addition to the 
important operations in salving part of the White Star 
liner Suevic and her cargo, the Liverpool Salvage Asso- 
ciation have recently carried out some interesting work, 
of which particulars were given at the annual meeting of 
the Association at Liverpool on the 27th ult., by the chair- 
man, Mr. J. Sandeman Allen. The case of the Veronese 
was that of a ship full of very valuable cargo. There was a 
hole near the bow. Fortunately, owing to the pneumatic 
tools that have come into use of late, and the ability of 
the officer concerned, a new record was made in salvage 
work. The divers took the measure of the damage below, 
drew out what was yy a patch was made, and the 
holes drilled on board the salvage ship Ranger; the 
divers, on a platform 28 ft. below the water, then 
driiled holes in the bottom of the ship, and the plate 
was sent down. It was fixed at once by patent bolts 
the Association’s surveyor had invented, and the ship 
was brought k to Liverpool through the Bay of 
Biscay, in variable weather, without making -~ water. 
With a view to providing a steamer for cases where the 
work to be performed does not need and does not justify 
the expense of the larger steamers, the Association have 
purchased a wooden steamer of special construction, 
capable of carrying a large Lene ge | of salvage plant or 
cargo, and of taking the ground when required. This 
vessel is now being altered and equipped with suitable 
derricks, winches, p= ag installation, &c., as well 
as special fittings to enable her to take in heavy cables 
and wires over ce bows, and to lift heavy weights gene- 
rally. In view of the increased size of steamers of the 
present day, the Committee, finding it necessary to in- 
crease their equipment of pumps, have, after careful 
consideration, come to the conclusion that oil-motor 
pumps have of late been proved to have many advantages 
over steam-pumps. The Association have purchased two 
of these 12-in. motor-pumps, and propose adding more to 
their stock, without, however, reducing their equipment 
of steam-pumps. The ordinary telephone in use for 
communicating with the diver under water has not been 
found satisfactory, and experiments have been made by 
the Association, which have resulted in the production of 
a much more satisfactory type of telephone. 
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THE CONSTRUCTION AND WORKING 
OF LARGE GAS-ENGINES.* 


By P. R. Avien, Runcorn. 


Prior to the Diisseldorf Exhibition in 1892 most of the 
makers who were then building gas-engines of over 500 
horse-power were content to use the ordinary open-trunk 
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| cylinders, and quite a number of these engines working 


up to 1000 or 1200 horse-power were built by the Deutz 
Company and the Augsburg and Niirnberg Company. 
However, the advent of the two-cycle engine and the 
ublicity given to the Oechelhauser and Kérting types at 
iisseldorf caused the makers of Otto-cycle engines to 
consider some means of increasing the capacity and im- 
proving the turning moment of their designs without 
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single-acting Otto cycle arrangement, and to obtain in- 
creased power by multiplying the number of cylinders, 
either by putting two vis-a-vis, or by putting two side by 
side, or by combining both these methods and using four 


* Abstract of a paper read before the Manchester 
Association of Engineers, January 11, 1908. 
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having to use the vis-a-vis arrangement. 
This led to the revival of the use of cylin- 
ders with both ends closed iv, so that 
while the Otto cycle was retained ; the 
engine could be made acne Sg This 
necessitated that pistons should be used 
instead of trunks, and that the pistons 
and piston-rods should be water-cooled. 
This change led to so many other altera- 
tions in design that when the Deutz Company and the 
| Niirnberg Company, together with the Cockerill Com- 
| pany, adopted double-acting Otto cycles they practically 
Lamhe their engine. Other ers quickly followed 
| their example in adopting the same general design. 
At the present time the three cycles that are most used 
in practice are the Otto cycle, with single or double- 


Y 


acting cylinders, the Kérting two cycle, and the Oechel- 
hauser, which, while usually classed as a two-cycle engine, 
a an intermediate position between the Otto 
and Kérting systems. These two-cycle engines will be 
referred to separately later on. 

Although the ag | makers of large gocagion, both 
on the Continent and in America, have adopted the 
double-acting cylinders, there are certain conveniences 
































of open-ended cylinders and trunks which 
have induced several well-known firms in 
this country to retain this arrangement. 
At the Dublin Exhibition last year the 
National Gas-Engine Company exhibited 
a twin single-acting Otto-cycle engine 
which gave 350 brake horse-power when 
running at 150 revolutions per minute. In 
this case the two cylinders were 22 in. in 
diameter and 32-in. stroke. Neither the 
trunks nor the exhaust-valves were water-cooled, and the 
absence of water-cooling to these moving parts materially 
simplifies the construction of the engine, but it is found in 
practice that a 24-in. cylinder with open trunk is about the 
largest size that can be safely run without water-cooling, and 
this particular form of construction is limited by this fact. 
The two chief arguments in favour of open-ended 
cylinders with trunk-pistons are the facility for rapid 
examinations and cleaning, which, where there is a 
scarcity of spare plant, may be a pojnt of considerable 
importance ; the other argument is that it permits the 
cylinder to be constructed with & liner which is free to 
expand lengthways without putting an undue strain upon 
the outer casing. 2 / 
In the double-acting cylinders with closed ends it is 
very difficult to make a provision of this kind. Theoreti- 
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cally, the inner tube forming the cylinder should | rear cylinder, the back end of which is supported by the | on an engine, the cooling effect should be corresponding! 
simply be strong to resist the eustien etvein due | guide upon which the hind tail-rod runs. ii ; and, on ee nee hand, if the load is suddesly 


h 

to the explosion of ‘he dhaten, and be free to expand 
lengthways, the axial strains being taken up by the 
cylinder-cover and the frame; but this is drffficult to 
arrange for, many rs simply meet the case by 
making the ends of larger diameter, and leaving a very 
liberal water-space between the inner lining and the outer 
casing. 

A section of a cylinder of the kind used by the Deutz 
Gasmotoren Fabrik is shown in Fig. 1, page 227, whilst 
Figs. 2 and 3 show cross-sections of the same cylinder, 

also illustrate the Seog. The connections be- 
tween the inner portions of the cylinder and the outer 
jacket are made at the two ends, and by the inlet and 
exhaust- and ribs in the centre of the cylinder. The 
longitudinal section 4 shows how the water- cy- 
linder-covers are bolted to the two ends. 
_ This design of cylinder requires considerable skill, both 
in the design and construction, but it is now su ully 
used by many of the leading makers abroad. 

Various experiments have been made to ascertain the 
actual temperature in various parts of the cylinder walls, 
and the figures given in Fig. 4, taken from Haeder’s 
book ‘‘ Die Gas Motoren,” are supposed to be what uccurs 
in practice ; but the matter is not an easy one to investi- 


gate. 

In Fig. 5 it will be seen that with the cylinder jacket 
and inner tube cast in one with the two ends, the most 
frequent breakages occur at the points A, B, and C; A 
can be got over by rounding the corners to a greater ex- 
tent, C is due to the strain of the cylinder head-bolts more 
than to expansion, and B can be guarded 





against to some | can be effected by simply 


The necessity of water-cooling the pistons and piston- 
rods in engines of the double-acting type using closed 
cylinders complicates and renders more expensive these 
portions of the gas-engine compared with in ordinary 
steam-engine. The cooling water can be led to the 
— through an arrangement of sliding tubes, commonly 

wn as the ‘‘ trombone” system ; or it can be attached 
to the cross-head or intermediate slipper-block by means 
of hollow swinging links, the water entering, say, at the 
front end of the rod peeing through the piston, and being 
discharged at the other end, or vice versé. Where there is 
no tail-rod it is necessary to put an inner tube to convey 
the cold a to om, . a the roe Ss 
t the annular passage form y the 
Pole in the cals Genes most of the large engines have 
tail-rods, the usual practice is to bore the through 
nearly to the centre of the piston, and put a diverting 
duct into the piston, so that before it emerges it 
come into intimate contact with all the interior surface. 
A section of one of the standard designs of a water-cooled 
iston is shown in Fig. 1, illustrating the cylinder of the 
utz engine. 

Where the water supply is introduced to the piston-rod 
by means of swinging links a good deal of trouble may be 
ee at the oscillating joints, and care pode | be 

en to make the passages and connections with as easy 
bends as possible. In some cases the author has found 
considerable benefit by introducing air vessels on the 
supply system near the cross-head connections. Where 
the water passes right through the rods, the discharge 
the pipe down, so that 


extent by making the outer casing thicker and stronger | it passes away underneath the surface of the guide ; and 
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than the inner tube, as will be seen by reference to the 
Deutz cylinder in Fig. 1. Where this type of cylinder is 
adeseek a sufficient number of inspection and hand-holes 
must be provided in the outer casing for examination and 
cleaning out of the water space, ngements should 
be made that this can be flushed out with a hose-pipe, 
and it should be noted occasionally if the water is exer- 
cising any corrosive effect on the ironwork. _ 

It is desirable that the interior of the cylinder should 
be smooth, and free from holes or small projections, both 
of which are likely to cause ignitions; and care should 

taken to plug up the indicator-holes when they are not 
in use, 

The cylinder is undoubtedly the most difficult part of a 


large ine to deal with, icularly in the double- 
pr ah cts pom ty It is of little use trying to avoid 
breakage by simply increasing the thickness of the metal, 


or by the employment of cast steel instead of iron. The 
nature of the internal strains that are set up during 
working has to be studied, and provided for in some way. 
= to the Ts toscan er Spend: age or _— 
are the of a ob are y to give the 
most trouble. The Sam of eevee now used in the double- 
acting om has become pretty well standardised, and 
consists of a hollow water-cooled casting extending into 
the cylinder to about the middle of the port openings, the 
cover having the stuffing-box stnk into it, so that the 
packing is also cooled by the Sos water. The 
covers are bolted by beep to the cylinder ends, which 
ted to the frames, and in this way 


are at the exterior bo 
connected to the main This arrangement can 
be clearly seen in Fig. 1. : ; 

As the majority of large engines have the inlet and Lm 
valves on the top of the cylinder, and the exhaust-valves 
below, it becomes necessary to excavate a pit underneath 
each cylinder, to get convenient access to ex 
valve, and this has led to the practice of suspending the 
cylinders entirely by the ends. Thus, in a tandem engi 
the front oylinder is bolted at one end to the bed-plate 
proper carrying the main bearings, while the back end is 

, 





supported an intermediate piece, having feet on i 
wos rat Bo pisse thee cnedla detent of the 





of the 


some makers are content to have a plain and straight 
through rod of sufficiently 1 
of the weight of the piston, other makers turn the rods 
in a cam! 
straight when it has 
the piston floats 
the rings pressin 
it is necessary 
are built for this purpose, and the extra expense is not 
very great. " { 
cambered or left straight, the rod to be effective should 
certainly be in one piece between the two cross-heads. 
ie ane to suspend the piston by putting on 


ineffectual. 


alone is usually taken at about 6 to 7 gallons per brake- 
horse-power hour. is. 
right through the heads and jackets, and in other cases 


that there are no dead-ends for the water to get stagnant 
haust- | or air-bound in. Where the engine runs intermittently, 
the water should be turned off in cold weather during 


By 


by the 
water in the jacket and heads settles down aftes a little 
is = 
in the cylinders, and if, therefore, a heavy over! 


Fig.12. EXWAUST HEATED BOILERn 


this has the ee ayo that it enables the attendant to 
see at once directly the supply is interrupted. . 
Most makers prefer that the cooling water in the piston 
should be kept a few degrees lower than the water in the 
jacket or heads. About 24 gallons per brake horse-power 
cooling water per hour is required for cooling the pistons in 
atandem cylinder — of, say, 750 horse-power, having 
cylinders 28 in. in diameter. As is the case with the 
interior of the cylinder, it is desirable that the exterior 
piston should be smooth and symmetrical, and 
have neither projections nor cavities to cause pre-igni- 
tions. 
Nickel steel is usually used for piston-rods, and while 


diameter to take most 


bered form, so that in actual work the rod becomes 
t the weighted piston upon it, and 
in the cylinder with only the spring of 
inst the walls. 

Considerable difference of opinion exists as to whether 
to camber the rod. Special turning-lathes 


However, in any case, whether the rod is 


front rods separately by palms or spigots is 
The supply of cooling water for the cylinders and covers 
times the water is made to run 


ndependent connections are used. Care should be taken 


to avoid any liability to freezing. 
at which Nhe beat ia conducted away 


y relation to the work that is i 
is put 


has | ciple, and either make the crank-webs 


done | be 


thrown off the engine, the cooling water should be corre- 
spondingly checked, otherwise the cylinder may he 
strained by being suddenly cooled in the inverse way to 
what it may be strained by being suddenly heated. 

In one case the author knows of in Germany, where large 
gas-engines are used for driving rolling- the makers 
arrange to turn a little steam into the cooling water while 
we engine is running light between the passes of the 
ro! 

Various automatic devices have been introduced to 
indicate the failure of the water supply, but they are apt 
to have too much reliance placed upon them, and the 
simplest way is to bring the discharge-water pipes 
to one spot, where they can he readily seen by the 
attendant. 

The modern practice with regard to the crank-shafts 
in Germany is to construct them on the built-up prin- 
c a solid forging 
with the counterweight, as is done by Messrs. Haniel 
and Lueg, or to cast the webs and the counterweights 
together in the form of a disc of cast steel. Where the 
counterweights are put on separately, it is not enough to 
trust to studs let into the crank-webs and bolted through 
holes in the counterweights, but some form of interlock- 
ing key should also be used. ; 

Alternative metheds of effecting this are shown in 
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Figs. 6 to 9, pege 227, the last design being due to Mr. 
Stead, of the British Westinghouse Company 

Nickel steel for bolts and studs of this kind seems to 
have the property of resisting the repeated changes of 
stress better than any other material, and about 3 per 
cent. of nickel seems the best proportion. The author’s 
experience of high iron has not been at all satisfac- 
tory in this respect ; but whatever material is ased, it is 
advisable om gee to examine the bolts holding the 
connecting-rod, and the coupling-bolts and those in the 
fly-wheel, and, even if they seem all right, to change them 
after a year or so continuous running. . 

Stufing-Boxes.—A few years ago the construction of 
satisfactory metallic stuffing-boxes was a very difficult 
point in gas-engine design. However, this has now been 
gotover. Fig. 10, above, shows a form of packing which 
the author has used with very satisfactory results, and 
which is copied from the German tice. 2 

It will be seen that it consists of a number of cast-iron 
rings which are free to work independently in a number 
of L-sha: cells. These are held in position by an 
independent gland, so that no end pressure comes on the 
rings to prevent them freely springing in and out. These 
cast-iron rings are placed near the cylinder, and at the 
other end a series of V-shaped rings of brass or soft metal 
held up by spiral springs are further employed to prevent 
any gas leaking out. The stuffing-boxes are generally 
water-cooled by being sunk in the cylinder heads, and 
suitable lubrication is provided by means of an oil ring 
somewhere about the centre. J 
Valve-Gear and Governing.—While in the steam-engine 
the designer has only to deal with the regulation of a 
homogeneous baw in which the variable —_ are _ 
temperature pressure, in a gas-eagine the composition 
of the fluid itself is varied, or may have to be varied, and 
even after the proper mixture has been formed it has to 
undergo the further ical change due to combustion 
before it can act effectively on the pion ; moreover, for 
some reasons it may be desirable to havea clearly-defined 
stratification of the and for other reasons it may 

necessary to have an intimate admixture, and it is not 
easy to equate all the conditions. As far as the valves 
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themselves go, it has been found from experience that 
plain mitre valves opening inwards are the most desir- 
able forms for both inlet and exhaust valve. The inlet 
valves are usually cooled sufficiently by the passage of 
the incoming air and gas, but the exhaust valves above 
a certain size have to be water-cooled, both in themselves 
and in their seats. The mixing valves do not require 
water-tooling, and, while generally made annular, are in 
one or two instances made in a grid form—notably, on 
the “‘ Premier” engines. 

Motion is imparted to the valves either by cams or 
eccentrics, eccentrics giving a smoother motion and 
being less liable to wear than cams; but to give the 
necessary dwell to the valves the eccentric-rods are 
usually connected to cam-shaped rolling levers, which 
impart movement to other curved levers acting on the 
valves themselves. 

Varied views are held as to the advantages to be de- 
rived from more or less completely scavenging out the 
products of combustion with cool air before the mixture 
is admitted. In the “Premier” engine a separate air- 
pump driven off the big end of the connecting-rod is used 
to supply the air to the scavenging charge, and Mr. 
Hamilton, the designer of these engines, has always con- 
sistently held that a positive scavenge of this kind is 
advantageous, the argument being that the interior of the 
combustion-chamber is effectively cooled and the linger- 
ing products of combustion likely to cause pre-ignition 
are effectively expelled, and that with this arrangement 
the engine will develop more power for a given amount 
of gas, even after taking into account the extra friction 
of the air-pump, which is estimated at 2 to 3 per cent. of 
the total power developed; and there seems no doubt that 
a positive scavenge permits a higher degree of compres- 
sion than when a portion of the products of combustion 
are left in. 

The exhaust-valves of four-cycle gas-engines have 
always presented considerable difficulties to the designer. 
They are usually placed on the under side of the cylinder, 
and become difficult to get at. To obviate this, Rein- 
hardt. in the Schuchtermann and Kremer engines, put 
the exhaust-valves at the side of the cylinder, while retain- 
ing the inlet-valve above; but in the new four-cycle 
Korting engines the inlet-valve is also placed at the side, 


just over the exhaust-valves ; and in the engines built by | 7 


Messrs. Krupp for their own works the exhaust-valves 
were placed at the top of the cylinder alongside the inlet- 
valves. 

In Reinhardt’s engine a pair of supplementary valves 
are placed at the bottom of the cylinder, which can be 
caused to open and shut automatically at intervals, to blow 
out the burned oil, &c. In the majority of large gas- 
engines, the exhaust-valve has to be water-cooled, and 
more or less complicated connections have to be made 
both to the head of the valve and to the seating. 

Instead of using flexible connections to the moving 
valve-stem, in some of the recent engines built by Messrs. 
Luther, of Brunswick. the spiral springs which serve to 
close the valve are made of phosphor-bronze, and serve as 
a water connection at the same time. The power required 
to actuate the exhaust-valve depends not only on the 
opposition of the closing spring, but upon the pressure 
exerted upon the upper face of the valve at the instant of 
opening, and that naturally depends upon how far the 
expansion is carried in the cylinder. With a view to 
diminish the work of opening the exhaust, Messrs. 
Crossley use a horizontal valve which is nearly in equi- 
librium when it is shut. Fig. 11 will make this con- 
struction clear, and also shows the arrangement for intro- 
ducing the cooling water. 

Space does not permit of any detailed examination of 
the comparative advantages of the two-cycle and the 
four-cycle engine; and, without being dogmatic, it is 
exceedingly difficult to express a decided preference in 
favour of either system. The author has had several 
omy experience with a number of fairly large units of 

th the two-cycle and four-cycle types, and has obtained 
most successful running with both designs. The thermal 
efficiency of the four-cycle and two-cycle is practically the 
same. The larity of turning moment and the close- 
ness of governing can be made equally satisfactory with 
both designs; or, at all events, they seem both equally 
capable of working alternators in parallel, and the choice 
between these two systems ly seems to become a 
question of prime cost, floor space available, speed re- 
quired, and a number of considerations which. although 
Important enough in themselves, have to be judged upon 
their merits in individual cases. 

Several of the large-gas-engine builders build either 
two-cyele or four-cycle engines, and, without venturing 


to predict whether one system will ultimately supersede | }, 


the other, it seems likely that for some years to come 
they will probably he both developed simultaneously in 
the same way as the screw-propeller and the paddle- 
wheel were for years employed almost indifferently. 
ignition Apparatus.—It need hardly be said that the 
details of the ignition gear form a very important feature 
in gas-engines, and it is somewhat curious that at the 
present day there should be a general reversion to much 
the same electrical devices as were used by Lenoir and 
others half a century ago. Without describing the various 
systems of flame ignition and the hot tube, which may be 
regarded as stepping-stones to the modern arrangements, 
it is enough to say that at present there are practically 
two types of electric ignition used on large gas-engines : 
one in which a small are is formed in the interior of the 
cylinder at the same instant that a momentary current is 
produced by  magneto-machine connected to the valve 
Rearing, the machine in this case generally producing a 
low-tension current; in the other high-tension type a 
low. voltage primary current is obtained from some outside 
source. and transformed by means of suitable coils to give 


tue voltage necessary to produce a spark which will jump 








between the points of an insulated sparking-plug in the 
cylinder. For ordinary —_ up to 150 revolutions per 
minute the author has always found the ordinary Bosch 
low-tension type satisfactory. 

A good d ot ethontien Sas bonaine en Ga Senteens 
to the best position to place the plugs to fire the charge 
quickly and completely. In some cases three plugs are 
= at equal distances round the end of the cylinder, 

t the most general plan seems to be to place t 
opposite sides. 

Many gas-engine attendants hardly realise the great 
changes that can be made in the mse the engine 
by simply operating the ignition under the best possible 
conditions. 

Lubricat : ay aturally the efficient lubrication of gas 
engine cylinders is a very important point, as too muc 
oil is objectionable and wasteful, and too little is dan- 
gerous. In most of the horizontal engines built on the 
Continent the lubrication is effected entirely by the well- 
know screw-down Mollerup lubrica‘ consisting of a 
cylinder filled with oil, which is very gradually forced 
out at every stroke by means of a ratchet arrangement 
acting through some reduction gearing. 

The item of oil on a large gas-engine is, after fuel, 
aes a the most important item of cost. In the appen- 

ix are given some figures showing what some of the 
makers of large engines state they require. In some 
cases very cheap refuse oils, such as Mazout, have been 
used, but as far as the author can learn, the cheapness has 
been more than counterbalanced by the extra amount that 
has to be used ; and, moreover, a dirty oil of this class is 
in fed pena, pm ype meee Pa , ra 

good class of gas-engine cylinder oil can at present 

obtained at prices between 1s. 6d. and 1s. 9d., and, if it is 
properly filtered and allowed to settle, can be used over 
again to a considerable extent. On opening up the 
interior of large gas-engines it is not always easy to tell 
whether the deposits on the interior are due to carbonised 
oil or to tarry matters in the gas, and it is generally ad- 
visable to have the deposit analysed to make certain on 
this point. 

Starting.—Large gas-engines are now almost universally 
started by compressed air kept ready pumped up in & 
reservoir by a small independently-driven compressor. 
ost makers stipulate for a starting pressure of from 
160 Ib. to 200 lb. per square inch, and as a matter of pre- 
caution it is advisable to have the reservoir large enough, 
so that if even two or three false starts occur, the pres- 
sure does not drop very materially. 

The air is introdu into the cvlinders through non- 
return valves, with sufficiently stiff springs so as not to 
open on a heavy suction stroke. The distribution may be 
effected either by temporarily connecting the air-valves 
to the cam-shaft and disconnecting them again as soon as 
the engine starts up, or a simple two-way valve worked 
by hand may be used. This is manipulated by the 
attendant to admit air to whichever end of the cylinder 
may be necessary ; in the same way the marine engine is 
started up by hand under steam. 

The use of petrol mixture for starting is a very uncer- 
tain method. and although where the gas-engine is directly 
coupled to the dynamo the latter may be used as a motor, 
there are considerable inconveniences attending this, and 
nothing seems better than compressed air. } 

For certain purposes, such as driving cotton-mills, 
weaving-sheds, &c., absolute certainty of prompt starting 
up is & prime necessity, and in days gone by there 
existed a considerable prejudice against gas-engines for 
this sort of work simply on account of the uncertainty in 
this respect. Barring gears are generally provided on 
large gas-engines, but they are really more useful for 
the purpose of adjusting the engine for examination than 
as a necessity for starting. 

Exhaust-Heat Boilers and Silencers.—It is not, perhaps, 
generally recognised that a very considerable portion of 
the heat rejected in the exhaust from gas-engines can 
reclaimed and made use of by using exhaust-heated 
steam-boilers. In gas-producing plants using ammonia 
recovery the combustion has to be effected at a compara- 
tively low temperature, and to obtain this about 14 Ib. 
low-pressure steam has to be supplied to the producers 
for every pound of fuel gasified—that is to say, this 
“mount of steam has to be made up from sources outside 
the producer plant; but it has been found that if the gas 
produced is used entirely to drive gas-engines, the heat 
given off by the exhaust after leaving the engine will 
generate all this extra steam required, and render the 
plant in this respect self-sustaining.  =§»_— . 

Naturally, the more efficient the utilisation of heat in 
the engines the less there will be to be caught outside ; 
ut from a series of experiments the author has made on 
various types and sizes of boilers it seems safe to reckon 
on the evaporation of between 2 Ib. and 3 1b. of water in 
the form of steam at a pressure of 70 lb. for every brake 
horse-power developed in the engine, reckoning the 
engine to take about 70 cubic feet per brake horse-power 
of producer-gas of about 140 B Th.U. per cubic foot. As 
the producer only uses 14 lb. of low-pressure steam per 
brake horse-power with an efficient engine, it will be seen 
that on a plant of any magnitude not only is there 
enough steam generated to supply the frame Bona but 
there may be a considerable surplus. 
ea oe : : of ~— — pee conemmente as 

ing peculiarly suitable for utilising the exhaust 
but there seems nothing better than a boiler of the cndinary 
locomotive type (eee Fig. 12). The author has found it 
advisable to put spring relief-valves both on the chamber 
where the gases enter the boiler, and also at the other end, 
where they leave. These open automatically in case of an 
explosion due to accumulation of unburnt = in the 
exhaust-pipes. which cannot always be guarded against. 
Great care should be taken that the tubes of exhaust 
boilers are kept perfectly tight, as any leakage produces 





a most corrosive effect due to the formation of carbonic 
and sulphurous acids ; and for the same reason boilers 
should not be made too long, otherwise the gases would 
be cooled down too low before gies te yt pens the 
same effect, A tubular boiler of this ki acts as a 
most effective silencer ; but where the steam is not re- 
quired and there is no advantage in using a boiler, some 
modification of the old pot silencer may be employed. 

A very good arrangement is shown in . 13, the 
upper part of the chamber being filled with fairly 
stones. uel quate boulders appear to withstand the 
action of the t best. Where the exhaust is very 
troublesome, as a last resource it may be expanded in an 
underground chamber, which, if large wp ce abso- 
lately stop all noise. Another method of silencing is to 
turn a jet of water into the exhaust-pipe, the pulsations 
in this case being deadened by the cushions of steam 
which go off in the form of vortex rings; but the steam 
is, of course, in this case wasted. 

Where the cylinder of the gas-engine is of any magni- 
tude, a considerable volume of air has to be sucked in 
at each stroke, and it is customary now to one silencers 
on the inlet-pipe. A simple arrangement of baffle-plates 
is shown in Fig. 14, and answers very well. Where there 
are a number of large “een working in one house, the 
inlet-pipes are generall outside, so as to obviate un- 
pleasant pulsations in room. 

Gas- Engine Troubles.— A very interesting chapter might 
be written under thishead alone. In recent years a o 
many of the difficulties due to actual breakdowns from 
defective design have been got over, and broken cylin- 
ders, split pistons, and cracked heads may be regarded as 
comparatively rare occurrences; but at the same time 
there are —— met — pod which seem 
common to gas-engines, ough different t of 
engines have their own individual peculiarities. oaitt 

In both four-cycle and six-cycle engines, if the igniters 
are not working properly, or if they are adjusted to spark 
at the wrong place, the chances are the will not 
fire, or will be imperfectly burned. This non-ignition 
y+ arise from the sparking-points getting dirty from tar 
or burnt oil, or it may be that the plug or the contact- 
tongue has got damp through the engine otra water 
leaking into the cylinder. However, with bigh-tension 
ignition like the ge, there is likely to be less trouble 
from this source than with the low-tension Bosch. 

Many of the ignition-plugs on large engines are now 
arranged that they can be withdrawn for examination 
while the engine is running ; but even if this is not the 
case, it generally pays to examine the plugs at once, even 
if the engine has to be seepee for a few minutes. An 
occasional misfire will probably only have the effect of 
making a momentary drop in the speed ; butif the circuit 
supplying the igniters gets damaged, the engine may 
continue to run and pump out into the exhaust a number 
of unburnt charges. This, of course, is more liable to 
occur where the current is supplied from some outside 
source through a commutator arrangement than where 
each individual plug has its own separate magneto. As 
long as the exhaust is sufficiently hot to fire these unburnt 
charges as fast as they come through, the result is gene- 
rally more unpleasant than dangerous, although the noise 
will be very startling. 

The author has had a number of di: ms taken from 
the inlet of an exhaust-chamber connected toa pair of twin 
cylinders of a “‘ National” engine, each cylinder having 
a cubic a of 4.36 ft., and it was found that when 
intentional misfires were made, and the unburnt char 
exploded as fast as it came through under the boiler, the 
pressure never rose above 12lb. This was with Mond 
gas. Ouriously en the same experiment tried with 
a much Jarger Oechelhauser engine, and with gas of some- 
what different composition, gave a similar exterior ex- 
plosion pressure of about 121b. Occasionally, when the 
charges do not fire properly, it will be found to be due to 


be | the improper composition of the mixture, and this should, 


of course, be put right by the hand regulation on the air 
and gas passages. 

On a four-cycle engine, the charge of mixture is almost 
always burnt in the presence of an excess of air, and 
there is very little likelihood of unburnt gas getting into 
the exhaust, except through a misfire, or from the ex- 
haust-valve getting accidentally stuck up. An occasional 
misfire will do no harm, but a series of unburnt charges 
may accumulate in the exhsust, and if any reason 
they then fire, very serious damage may ensue. 

In a two-cycle engine where there is no exhaust-valve, 
unburnt may continually escaping through the 
exbaust, but this can only occur if the ape a is 
improperly set, and can be easily detected by eaaipe of 
the exhaust, 

The evils of back-firing have been much reduced, owing 
to the now almost universal practice of leading the air 
and gas right up to the mixing chamber by separate 
passages, so that if a back-fire does take place through the 
inlet valve sticking open, it cannot penetrate the solid 
body of gas in the gas-supply pipe, and will expend its 
force in simply blowing back through the air-silencer. 

bags are never used in engines of large size, and 
should be used under close supervision in small ones, as 
they are very liable to get air-leaks in them, and the 
author has seen an instance in which, with a compara- 
tively small-sized cylinder. a very violent explosion took 
place through firing back into a large gas-bag. 
_ Thethird prominent source of trouble—viz., premature 
ignition or firing of the charge in the early P omer of the 
compression stroke—may apparently be due to several 
causes, and it is not always easy to determine off-hand what 
makes it happen. The amount of compression desirable 
to use is generally determined by the makers of the 
engines when considering the quality of the gas they 
have got to deal with, it is an extremely rare occur- 
rence that the charge is ignited prematurely simply from 
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the heat of compression, but a failure of the oil supply to 
the cylinder, or of the water supply to the piston, the 
jacket or the cylinder head, may result in the cylinder 
getting so hot that the charge is fired automatically. 
owever, this can be easily proved by throwing the 


— out, and seeing whether the charges continue to 
re. 


Most gas-engine makers allow on general principle that 
it is desirable to avoid any pockets or cavities which would 
retain burning gas and act as firing-tubes, and the 
interiors of the cylinders and the exteriors of the pistons 
are, in eee made as smooth and symmetrical as 
possible; and where indicator-tubes are fitted, arrange- 
ments should be made to plug them up as much as possible 
flush with the walls of the cylinder when notin use. It 
is also held that projecting pieces of metal of small sec- 
tion, such asset-screws, small bolt-heads, and nuts, should 
be .avoided where possible, as being likely to retain 
sufficient heat to act as a permanently page source of 
ignition, However, it is very difficult to speak very 
positively about this matter, The author is aware of 
some large engines in which the construction of the cy- 
linders and pistons departs very much from this practice, 
and yet give no trouble from pre-ignitions. It seems very 
probable that this may depend to some extent on how 
far the cylinder is scavenged at the end of the stroke. 

Premature ignitions through accumulationsof carbonised 
oil or tar may occur sometimes from the nature of the 
oil or from deposit of burnt tar. However, periodical 
examination of the cylinders will reveal if this is likely 
to be taking pone. n ines of the two-cycle Korting 
type, where the explosion is taking place on one side of 
the piston and the compression of the mixture on the 
other, if the piston is badly worn, or the rings are defec- 
vive, it is just possible the charge may be fired across the 

y of the piston. It is always contended that the 
cooling surface of the ep hg would put this out, or 
that the the flame would diverted down the exhaust 
ports and never reach the charge. 

However, the author’s own experience is that under 
certain conditions this may take place, although it must 
be admitted that the cylinder or piston must have got in 
a very bad condition before it is likely tohappen. A gas 
engine may be pre-igniting badly and give very little 
external signs of it except by fluctuations of the load and 
heavy knocking if the bearings are slack, but at the same 
time it may be exposing the engine to heavy strains 
which it is difficult to calculate for in the construction. 

A premature ignition early in the compression stroke 
tends to reverse the motion of the fiy-wheel or whatever 
the shaft is coupled to, and to pull the connecting-rod 
bolts in two, to shear the connections of the couplings, 
and when a large engine commences frequently to pre- 
ignite, it should certainly be stopped and the cause 
looked for. 

A Mathot indicator, which will kesp a continuous 
record for a few minutes, is a very useful adjunct to have 
when seeking gas-engine troubles. 

Wide variations in the quality of the gas are objection- 
able, but these can be very simply checked by any of 
the gas calorimeters that are now on the market, and can 
generally be compensated for by varying the proportions 
of the mixture. 

Leaky pistons and exhaust- valves can be usually 
detected by the presence of steam in the exhaust, and 
should be naturally put right, although it is wonderful 
how long an engine will run with a leaky piston, provided 
it is kept going. 

Where large gas-engines are installed there is usually 
a competent electrician on the premises, and it should 
be made part of his duties frequently to examine the 
electrical connections of the ignition gear. 

How far it is wise to go in the construction of large 
units isa matter that depends not only on the capability 
of the maker to construct a large engine, but upon the 
total magnitude of the installation. 

In determining the size of an ine required for a 
given power the height above sea-level at which it has to 
work should not bs overlooked. Some makers point out 
in their specifications that the ratings of their engines 
are based upon the assumption that the altitude at which 
they will work will not exceed 1000 ft. 

In the present paper the author has not attempted 
to touch on the scientific side of the large gas-engine, but 
merely to indicate in a general way how the construc- 
tional problems have been dealt with by various de- 
signers. The observations on gas-engine troubles are 
founded on a somewhat ees gone sae experience, but 
many difficulties which ap serious matters a few 
years ago have dmogeeh. 

Although the large gas-engine has pee oe in a 
phenomenal way during the past ten years, much remains 
to be investigated from the theoretical side, while no 
finality has yet been reached from the point of view of the 
builder; but even in its present condition the large gas- 
engine has attained a sufficient degree of perfection to re- 
commend itself, not only to the manufacturer who wishes 
to cut his coal billin half, but to the political economist on 
the broader ground that any prime mover which will 
tend to prolong the life of our chief national asset—the 
British coal-fields—is a machine which will be of great 
service to the State. 

Quite a number of tests have been made with producer 
peat and gas-engines in which it has been proved that a 

ilowatt-hour can be obtained from 14 lb. fuel burned in 
the producer (vide test by Professor Bone, at Blair’s Worke, 
on Mond producers, and Alden and Bibbins’ tests on the 
gas power plant of the Norton Company, at Worcester, 
Mass ). Leaving out the large stations using high capacity 
steam-turbines, the average coal consumption with re- 
ciprocating —goe will probably be found nearer 3 Ib. 
than 14 1b. per kilowatt, and it is not too much to say that 
the substitution of a modern gas plant for a steam-driven 





installation would, in the majority of cases, cut the coal 
bill in half. However, taking the low estimate that it 
would only reduce one quarter, a large yearly saving can 
be shown on any fair-sized plant. 





CATALOGUES. 


Messrs. SCHUCHARDT AND ScuutTE, 34, Victoria-street, 
Westminster, 8.W., have sent out a card of sizes and 
prices of their ‘‘ Initiandum ” twist-drills. 


Messrs. H. Coltman and Sons, Loughborough, have 
recently issued a catalogue of their patterns of motor-cars 
for this year. These are 20-horse-power cars with four 
cylinders. 

Messrs. A. Reyrolle and Co., Limited, have recently 
issued leaflets dealing with their ironclad switches, and 
with their ventilated tubular fuses. The latter are pro- 
vided with a double lining for ventilation. 


A leafist from Messrs. Sperling and Williams, 24, Fen- 
church-street, E.C., agents, is devoted to a description of 
suction-gas plants and gas-engines made by Grice’s Gas- 
Engine Company, Limited, of Birmingham. 

Several circulars are to hand from Messrs. Arnold 
Goodwin and Son, Limited, Sumner-street, Southwark, 
S.E , devoted to such matters as the pumping of water by 
compressed air, pulley-blocks, piston-rings, hydraulic 
jifts, &c. 

The E. M. Bowden’s Patents Syndicate, Limited, 
Baldwin’s-gardens, Gray’s Inn-road, Holborn, E.C., send 
us a catalogue of levers, fittings, &c., used in connection 
with Bowden brakes, and the application of this system 
to other purposes. 

Messrs. Robt. W. Paul, Newton Avenue Works, New 
Southgate, N., have sent us a number of catalogues filed 
in a cover, which deal with electrical standard and testing 
instruments, resistance-boxes, rheostats, galvanometers, 
shunts, testing-keys, &c. 


Messrs. Goodwin, Bareby, and Co., St. Margaret’s Iron 


- | Works, Leicester, have issued a small pamphlet describ- 


ing asimple device termed the ‘‘ Acme ” fuel-economiser 
and smoke-consumer. This consists of a steam-jet fixed 
in the furnace-door, and directed into the furnace just 
above the fire. 


Messrs. Laing, Wharton, and Cunnington, 7, Great 
Newport-street, W.C., have sent us lately a little book, 
well illustrated and priced throughout, of electric supplies 
in which they deal, and of which the range is fairly wide, 
including, for instance, besides lighting fittings, &c., gas 
and oil-engines and other plant. 


A list from Messrs. E, 8. Hindley and Sons, Bourton, 
Dorset, is devoted to steam-engines, boilers, hoisting 
and sawing machinery, gas-engines and plants, steam 
motor-wagons, &c. The list is well illustrated, and, for 
the greater part, priced, and the subjects of steam-boilera 
and engines are dealt with very fully. 


In oo hlet to hand from Messrs. Crompton and Co., 
Limited, Salisbury House, London Wall. E.C., the 
Crompton-Blondell system of flame arc-lighting is de- 
scribed. With this system it is claimed that the distri- 
bution of the light approaches to the theoretically correct 
more closely than in any other system. 


Messrs. J. H. Holmes and Co., Newcastle-on-Tyne, 
have lately issued a new list of their ‘‘ Castle” dynamos 
and motors. Tables of speeds, capacities, &c., of these are 
given, and also leading dimensions. The pamphlet also 

lescribes direct-coupled open-type engine sets, and also 
Holmes-Page quick-break switches, fuse-boxes, &c. 

The Pulsometer Engineering Company, Limited, Nine 
Elms Iron Works, Reading, have issued a little pamphlet 
illustrating and describing their various sizes and pat- 
terns of pumps, such as pulsometers, centrifugal pumps, 
feed-pumps, sinking-pumps, as well as ice-machines, 
sirens, water-tube boilers, filters, &c., prices being given. 

Messrs. Ed. Bennis, Limited, Little Hulton, Bolton, 
have sent us a pamphlet entitled ‘‘ Boiler- House Economies 
in Steam Flour-Mills,” This is an article reprinted from 
‘**Milling,” and is descriptive of installations at several 
large mills at Birkenhead and Chester, whereconsiderable 
economy has been effected by the introduction of modern 
appliances. 

The Electric and Ordnance Accessories Company, 
Limited, Stellite Works, Cheston-road, Aston, Birming- 
ham, bave issued descriptive circulars concerned with 
** Eclipse” electric heaters of various patterns for rooms, 
offices, &c., ‘*Stellite” dynamos and motors, ‘‘ Victor” 
flame arc-lamps, and miniature arc-lamps. Prices are 
given in all cases. 


The Mork Patent Pulley-Block Company, 42 and 44, 
Moor-lane, E.C., have sent us a well-illustrated pamphlet 
concerned with their patent blocks and their application 
in warehouses, works, &c. The latter part of the pamphlet 
is devoted to travelling crabs, small and large overhead 
cranes, and lifting appliances. Fully illustrated descrip- 
tions are given in most instances, and prices. 


Messrs. A. Cockburn and Co., Thistle Valve Works, 
Gateside-street, Dennistoun, Glasgow, have sent us a 
cloth-bound catalogue devoted to boiler-mountings and 
steam-valves. This list is fully illustrated, and d with 
spring ge Bling dead-weight safety-valves, reducing 
and stop-valves of several types, as well as blow-off and 
other valves, boiler-saddles, spiral springs, drilling tem- 
plates, &c. 

Messrs. Roberts Brothers, Dukinfield, Manchester, 
have issued a new list, Section A, of turret lathes, &c. 
In this list there are described lathes for brasssfinishers, 





universal chasing and turret-lathes of several sizes, hand. 
turning lathes, brass-finishers’ milling-machines, centering. 
machines, capstan lathes of sizes varying from 5-in. to 
7-in. centre, screwing and stud-making lathes, and nut- 
facing machines. 


A catalogue comes from Messrs. B. and S. Massey, 
Openshaw, Manchester, which is of a more than usually 
interesting character. In it are described the distinctive 
features of this firm’s patterns of power-hammers, the 
various t made, and the work they will perform ; 
electric driving being fully dealt with, and the cost of 
a. power required, &c., being discussed. Lvad 
charts for a number of cases are given. 

A list comes to hand from Messrs. Siemens Brothers 
and Co, Limited, Queen Anne’s-chambers, Westminster, 
S.W., dealing with electrical resistance pyrometers. This 
is, as is usual with Messrs. Siemens’ publications, well 
printed. and well illustrated, and partakes rather of the 
character of a descriptive pamphlet. The pyrometers in 
question have platinum resistances fixed in a long, closed 
iron tube. The various instruments are described and 
diagrams of connections given. 


The Daimler Motor Company (1904), Limited, 219, Shaf- 
tesbury-avenue, W.C., have recently prepared for distribu- 
tion a card model of one of their 30-horse-power cars with 
“*Canley” body. In this model the pieces representing 
the various eee are made to fold back, so that the whole 
interior can be seen. There are eight folding pieces, repre- 
senting wheels, frames, engines, &c., and sectional eleva- 
tion on the backing card. The parts are all numbered 
and a full reference index is provided. 


Messrs. Ludw. Loewe and Co., Limited, Farringdon- 
road, Clerkenwell, E.C., have sent us a pamphlet devoted 
to the subject of cylindrical grinding. hile this is con- 
cerned, to some extent, with the various patterns of 
Norton grinders, the major part of the pongaiee is de- 
voted to —_ of work done, in which connection 
comparative tables of times taken in grinding and in 
performing the same work in lathes are given. Savings 
of very considerable amounts are recorded. 


A pamphlet descriptive of the Morse rocker-joint chain 
comes to hand from the Westinghouse Brake Company, 
Limited, 82, York-road, King’s Cross, London. In this 
chain the joint is made of two pins of special section, 
one of which provides a plain surface, on which the other 
pin rolls. The so-called seat-pin is fixed at one end of 
the link, and the rocker-pin at the other, and thus, when 
the links are assembled, there is one pin of each kind to 
a joint. A number of applications of such chains for 
driving purposes are illustrated. 


From the British Insulated and Helsby Cables, Limited, 
Prescot, we have received a leather-bound copy of the 
‘*B. I. Hand-Bock.” This is more than a catalogue, and, 
besides the matter descriptive of this firm’s products, 
comtains much general information on electrical practice. 
The book is, in fact, divided into two sections, of which 
the first is concerned with descriptions of telephone 
systems and instruments, golf-balls, overhead gear, insu- 
latora, cables, &c., while the second is full of formule, 
tables, regulations, &c , likely to be of service to electrical 
engineers. 

We have received from Messrs. George Kent, Limited, 
of 199 to 2044, High Holborn, London, W.C., copies of 
their new meter catalogues. One of the pamphlets in 
question deals mainly with the firm’s positive meters, of 
which two patterns are made—viz., the ‘‘ Standard ” and 
the ‘‘ Uniform.” Some very instructive figures are given 
showing the enormous losses which may pass undetected 
when inferential meters are used. The figures in ques- 
tion were obtained by putting a good inferential meter 
and a positive meter in tandem on the same supply. At 
the end of rather less than a year’s run the inferential 
meter indicated a total of but 50,800 ions, against 
92,500 shown by the positive meter. The second cata- 
logue explains the adaptation of the ‘‘ Venturi” meter 
for nteasuring boiler feed. A meter of this type has 
considerable advantages where hot water has to be 
measured, since it has no moving parts exposed to the 
heat. The third pamphlet is devoted to the description 
of the ‘‘ Venturi” meter as applied to measuring large 
volumes of water required for the supply of towns or 
irrigation works. It is for the latter purpose that the 
largest meter yet built has been constructed. This has 
a diameter of 120 in.; but it ~ that one 6 in. larger 
is now under consideration, and may be constructed in 
the course of the next few months. Accompanying these 
catalogues is a very handy collection of useful rules and 
formule for hydraulic calculations. Let into the cover of 
this volume is one of the ingenious hydraulic calculators 
or slide-rules designed by Mr. R. O. Wynne-Roberts for 
mechanically solving Kutter’s formula by the setting to 
two circular slides. 





Tue Rutsish WesTPHaLiaN Coat SynpicaTe.—The 
new year brings several alterations in the distribution 
figures of this important concern, although, on the whole, 
they are not very important, especially as regards coal, 
perhaps not so t as had been expected. Amongst 
those concerns that have received an increase in their 
allotments are the Deutscher Kaiser with 150,000 tons, 
the Friedrich der Grosse with 132,521 tons, &c.; but on the 
other hand the allotments of the Dortmund Union have 
been reduced by 100,000 tons, and of the Rhinish Steel 
Works by 57,500 tons. The increase in coal output 
amounts to 252,623 tons. The increase in the allotments 
for coke is considerably larger, and amounts in the aggre- 
gate to 1,055,857 tons, as compared with 1907, and this 
quantity comes upon a number of firms. The figures for 
briquettes show a number of alterations resulting in an 
aggregate increase of 372,000 tons. 
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. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


26,926. W. W. Strode and G. H. White, London. 
Electrical Connection Devices, [5 Migs.) November 27, 
1906.—This invention relates to electrical connection devices 
more particularly applicable for use with wall-brackets for light- 
ing purposes, and has for its object the fixing of such wall- 
brackets in position. According to this invention, a plug is pro- 
vided on the back of the electric fitting, this plug being adapted 
to engage a socket which is‘sunk in the wall, and support the 
weight of the bracket. The plug carries electrical contact mem- 
bers which engage corresponding bers in the socket, but the 
plug and socket are so arranged relatively to the electrical con- 
tact devices that the weight of the electric-light bracket is borne 
solely by the plug and socket, and not by the electrical contact 
members, 80 that the electrical contact members are not likely to 
be in any way damaged if the bracket or like fitting isa heavy 
one, as they play no part in supporting the bracket. The socket 
A is of rectangular cross-section, and a correspondingly shaped 
plug B is adapted to fit into it. The socket is provided with a 
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face-plate, and has its lower wall inclined so that it forms an 
acute angle with the face-plate of the socket. The socket is 
attached to a cast-iron box C in the wall at the end of the con- 
duit which carries the conducting wires. To the rear end of the 
socket A is attached a block D of insulating material, in which 
are disposed sockets E provided with binding-screws for receivin 

the conducting-wires. The block D does not fill the entire wid 

of the socket A, but leaves passages A? on either side. The plug 
B is inclined to its face-plate, and is adapted to fit closely into 
the socket A. The side walls of the plug B are extended, as at B?, 
to form blades or tongues, and these engage the passages A? in 
the socket, so that a more secure attachment is secured. The 
rear end of the plug carries a block G of insulating material, 
from which extend pin contact members E! adapted to engage the 
contact members E in the socket A. The forward ends of the 
pins E! are socketed to receive the conducting-wires from the 
wall fitting. The plug is attached to the rear portion of, or 
formed in one with, an electric fitting. (Sealed December 27, 1907.) 


887. G. Marconi and Marconi’s Wireless Tele- 
graph Company, Limited. Wireless Telegraphy. 
{L Fig.) January 12, 1907.—This invention relates to a method 
of employing Fleming’s glow-lamp detector or oscillation valve in 
wireless telegraphy. The valve is placed in circuit with the 
secondary of a step-up transformer or jigger of the aerial, and 
with the secondary of a step-down induction coil, the primary of 
the induction-coil being connected to a telephone or relay. A 
condenser should be placed in the connection between the valve 
and the induction-coil, and a second condenser in a shunt across 
the ends of the secondary of thejigger. The values of the induct- 
ance and capacity of the transformer or jigger, and the values of 
the capacities of the cond 8 iated with it, should be such 




















u 
4s to bring the jigger into resonance with the period of the trans 
mitted rscillationg. The circuit may be connected conductively 
instead of inductively to the aerial. a is a glass bulb with a 
carbon filament like the carbon filament of an incandescent lamp, 
Suitable, say, for taking a current of 2 to 4 amperes at a pressure 
of6 to8 volts. cis a cylinder of alaminium, open at the top and 
bottom, which surrounds, but does not touch, the filament. The 


cylinder ¢ is suspended and steadied by platinum wires, and the 
ends of the filament } are connected to platinum wires connected 
to th e leads e and f. h is a battery by which the filament b is 
heated. One of the cylinder pension wires is ted to 
the secondary j of the jieger, the primary k of which is connected 
to the ordinary aerial 2 and to earth. The other end of the 





tion-coil n, the other end of its secondary being connected through 
a condenser to the lead e. The ends of the primary of the coil n 
are connected to a circuit containing a detector s, such as a tele- 
phone or a relay operating a printing instrument. ¢ is a con- 
denser in a shunt across the secondary j of the jigger. The 
resistance of the prim of the induction-coil m should be the 
same as that of the telephone s. (Sealed December 31, 1907.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


P and H. Atkinson, Shotton. 
Gas-Producers. [3 Fo. 8.) December 14, 1906.—These im- 
provements relate to coal-hoppers for pac ong J gas-producers, and 
have for object to provide means whereby the coal is deposited 
evenly as it is fed, from the hopper, in a simple and effective 
manner. @ is the hopper provided with the improved bell, 
mounted on the end of the spindle c, capable of being raised or 
lowered by means of the lever d. The spindle ¢ is provided with 
a coarse screw e. This screw passes through a fixed nut A in con- 
nection with the framing of the hopper. The effect of this 
arrangement is that on the raising owering of the bell and 
spindle ¢ the action of the screw ¢ in the fixed nut A causes the 
spindle, and with it the bell, to rotate. In order to spread the 
material more evenly over the area, and more especially about 
the central portion thereof, the bell is formed with serrations i and 
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flanges 1, which may be in both an inward and outward direction, 
at suitable angles, so that the material, falling into the gaps of 
the serrations i and against the flanges 7, will tend to be 

more evenly by the rotary movement. Vanes k are also provided. It 
is obvious that portions of the material allowed to fall upon the bell 
will, after — the vanes or flanges, take varying curved paths 
of descent, depending upon the initial velocities of the particles of 
material refe to, and the coefficient of elasticity existing 
between the said particles and the substance or substances of 
which the vanes or flanges are composed, while other portions of 
material allowed to fall through the bell or distributor will con- 
tinue in the vertical direction of descent, so that the effect of the 
improved bell would be to spread the material more evenly over 
the area upon which it is deposited than at present for the most 
part obtains. (Sealed December 27, 1907.) 


26,781. P. F. Holmes and H. Howell, Hudders- 
field. Gas-Controlling Valves. [12 Figs.) November 26, 
1907.—The principal object of this invention is to reduce the 
number of valves and connections necessary to (a) enable the flow 
of gas to be directed through a set of purifiers in the required 
order ; ()) permit of an exchange of their tive functions be- 
tween the inlet and outlet ends of a condenser ; and (c) close the 
outlet of one of a pair of gas-holders, whilst ensuring that the 
outlet of the other remains open. This is accomplished by arrang- 
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ing aslide-valve or valves within a casing or valve-box provided 
with inlet and outlet ports, in such a manner that each valve is 
adapted to close alternately one or other of two ports. a is a 
valve-box having two valves b, c and four ports d, e, /, f the flow 
of gas across the casing from —_ to t being only limited b: 
the valves. The valve-box might be divided into two halves, 
containing one valve and two ports, and the two halves connected 
by a pipe, but the arrangement shown is preferable. In Fig. 1 


The valve spindles A, i might be raised and lowered by means of 
their pe Panes 2 upper ame working in nuts j, k, - At J 
pu of economising verti . telescopic sorew: 
Pnight be employed. In conjenction with valve inclined sur- 
faces may be provided adapted to engage cones at the top and 
bottom of the box, for the purpose of causing the valves to make 
a tight joint when closed. (Accepted October 23, 1907.) 
MOTOR ROAD VEHICLES. 
3385. H. Bussing and M. Bussing, Brunswick, 
. Vehicle Springs. (3 Figs.) February 11, 1907. 
—This invention relates to improvements in the ings of motor 
vehicles, in which leaf springs are firmly connected at the middle 
with the wheel-axle, and at the ends to the chassis by means of 
vertically acting springs. By the present invention the verti- 
cally-acting springs are arranged so that the chassis may have a 
greater vertical movement relative to the ends of the leaf eprin 
than in previous devices, and one end of the leaf springs may 
connected to horizontal links so as to transmit the horizontal 
forces of the chassis to the leaf spring-without displacing the 
vertical spring arrangement. The leaf spring » resting on the 
fixed axle p is connected at each end by straps or plates d with a 














vertical spring bar ¢ mounted in brackets i, against the lower 
disc f of which bar the brackets i, which are attached to the 
frame o of the car, bear by means of their discs A and helical 
springs g. On the end of the leaf spring which is nearest to the 
front of the car a horizontal pair of links } is bolted, on the spring 


eyelet on which the straps or plates d the other end of 
which pair of links is mounted on a petes votally connected 
with the frame 0. This link transmits the horizontal tension of 
the frame o to the leaf spring, and thereby to the axle, and also 
allows the vertical, or approximately vertical, movement of the 
frame o and the leaf-spring eye relative to one another, which 
agg . produced by the helical spring g. (Sealed Decem- 
r 31, 1907. 


28,452. G. A. Wearham, Coventry. Change-Bpeed 

. (7 Figs.] December 13, 1906,.—This invention relates 

to change-speed gearing of the type in which pone istransinitted 
from one shaft to a second shaft parallel with the first through 
gears of different ratios. The object of the invention is to provide 
a construction in which all the gears can be at rest except the 
pair which happens to be in use at any one time. According to 
this invention, each pair of gear-wheels is always in mesh, and 
each pair is, in a given position, free on its shaft, being mounted 
on a circular portion thereof. Each pair is coupled together as 
regards sliding movement, and the pairs are movable along their 
shafts, so that they can be slid from the circular portion on to 
non-circular portions of their shafts, and so clutched simul- 
taneously. The gear has its two shafts A and B mounted in 
bearings in a suitable gear-box C. Each shaft is formed of circular 
exterior cross-section, except at parts where it is formed of square 
cross-section. The bosses D2 of the gear-wheels D are out 
to correspond with the non-circular cross-section, but the gear- 
wheels normally take a bearing on the circular portions of their 
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shafts Aand B. The gear-wheels D on the two shafts are arranged 
in pairs, and each pair is constantly in mesh. The boss D? of each 
gear-wheel has a groove on its exterior, and the grooves of each 

ir are connected ther by a fork common to the pair. Thus, 
f this fork is pulled laterally, the corresponding pair of gear- 
wheels D will be moved laterally, but the pair remain in mesh 
throughout the lateral movement. If now the driving shaft A is 
rotating, and all the gear-wheels D are on the circular tions 
of the shafts, no motion or power will be transmit to the 
driven shaft, and the gear-wheels will not revolve. To engage 
any speed the corresponding pair of gear-wheels is slid laterally 
from the circular portion on to the squared portions A2, B2 or 
A5, B3, as the case may be. Each -wheel of the pair is thus 
clutched to its shaft, and the drive is transmitted from the driving 
shaft A to the driven shaft B. To change speed the first pair of 
gear-wheels is pulled back on to the circular part, and the second 
pair is slid on to its squared part, so that the drive is similarly 
transmitted to the driven t, but through gear-wheels of a 
different ratio. (Sealed December 31, 1907. 


26,609. E.S. G. Rees, Wetvernampten. Centrifugal 
Pumps. (8 Figs.) November 23, 1906,— invention relates 
to rotary pumps, and consists essentially in providing such pumps 
with what may be called a startin reuit, which includes at 
some suitable point a suction nozzle or nozzles. By con ng 
the constricted part of the nozzle with the interior of the impeller 
casing and with the suction-pipe, a vacuum may be created 
within the suction-pipe and casing, whereby the pump may be 
rendered self-priming, and the impelier may be bled to run, 
when the pump is in operation, in a partial vacuum or in air, 
if leakage of water within the casing can be annulled. The 
suction-pipe is provided near its upper end with a clack-valve for 
the purpose of establishing the starting circuit, which may be 
arranged to be disconnected after the suction-pipe has n 
filled with water by its action, or to maintain a reduced circula- 











Secondary j is connected to ene end of the secondary of an induc- 





the gas might enter at port e and leave at port /, or vice versé. 





tion for the purpose of exhausting the air from the chamber in 
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which the impeller rotates, or from the suction-pipe, or from the 
impeller eye. The suction-nozzles of the circuit may 
be constituted by the peripheral nozzles of the impeller, as 
shown in Fig. 1, in which the peripheral nozzles a are connected 
at or about their maximum constriction with the interior b of 
the impeller casing through the ducts c. When the pump-im- 
peller outlet is in the form of a continuous slit, the ducts c may 
also take this form. The vacuum produced at the nozzles of the 
impeller causes the extraction of the air from the space b or other 
space connected therewith, the air being entrained by and ex. 





pelled with the stream of water which produces the vacuum. With 
this arrangement the whole volume of water delivered by the pnp 
is utilised for maintaining the vacuum in the pum) ng. Fig. 2 
is a view of an impeller in which the spaces b on each side of the 
impeller are closed by end plates 61, and connected not only with 
the nozzles a by the ducts c, but also with the eye of the impeller 
by the ducts c! at the point where air would naturally collect in 
the impeller, whereby such air is extracted by the exhausting 
action of the nozzles or discharge outlet of the impeller. (Sealed 


December 31, 1997.) 
RAILWAYS AND TRAMWAYS. 
28,278. J. Sayers, Duffield. Automatic Block- 
{1 Fig.] December 12, 1906. —With the connections 
as generally. used for the control or operation of signals or indi- 
cators by what is known as “‘track-circuiting,” some difficulty is 
experienced in the adjustment of the track relay owing to the 
variable lea rail to rail of the track, due to varia- 
tions in the caused chiefly by changes 
in the state of th This invention is designed to over- 
come this difficulty, and in it into effect the track-| 
current for one section is e to act either on a separate : 
ing of the track-relay for the adjacent section, or on a separate 
electro- et having a movable armature, which is connected 
mechanically to the main armature of the said track-relay. In the 
diagram, 1, 1, 2, 2, 3, 3 are the rails of the three adjacent sections, 
4, 5 are the batteries, and 6, 7 track-rela, A branch circuit 
from the battery leads to an auxiliary winding on the relay of the 
next section, as will be seen from the diagram. Or a | may be 
taken to a separate electro- et having a movable armature, 





which is mechanically conn to the armature of the adjacent 
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track-relay. Thus it will be seen that each relay is held up by the 
current flowing in its main coil, plus the current flowing in the 
main coil of the track-relay of the next section, plus the leakage 
current between the rails of the same next section ; the two latter 
currents flowing through the auxiliary winding of the relay, or, 
as the case may be, thiough the winding of the auxiliary electro- 
magnet, having a movable armature hanicall ted to 
the main relay armature. Therefore a decrease of current in the 
main winding due to increased leakage in the section will be met 
by an increased current in the auxiliary winding, or in the auxi- 
liary magnet winding due to the increased | in the next 
section, and vice versd, it being assumed that for equal, or ap- 
proximately equal, adjoining lengths of track the variation of 
track | e with weather will be coincident and practicall 

equal. It will be seen that the short-circuiting of a section wit! 

the entrance of a train will not affect the itional winding, or 
additional magnet, of ite own relay, but only of the relay in the 
section or in rear of it, according to disposition of appa- 
ratus. (Sealed December 31, 1907.) 


27,717. H. E. Gresham, Salford. Brake Mecha- 
nism. (2 Figs.) December 5, 1906.—This invention relates to 
steam and vacuum brake mechanism, and has for its object to 
produce a simple and reliable device for preventing, when desired, 
the opening of the steam-valve for ing steam to the steam 
brake cylinders when air is in the train-pipe, as, for example, 
when a train is at rest with the vacuum- eson. The invention 











comprises 
lever, which r-admission valve to the train-pipe of 
the brake system, of a hook or catch adapted to prevent, when de- 
sired, the — of the steam-valve ome > 
train- such hook ew re teelf when a vacu 
Sa vonen is uced in train-pipe, or being tively 
released when the control lever is operated for ying the 


Upon the rotatable flat face a of the casing of the air- 
admission valve of the train-pipe a hook b is pivotally mounted, 
such hook, when in ite i ve position, hanging vay lye 
wards. Upon the pivoted lever c, which through ends 
of the steam-valve spindle d and of the rod e of the piston el 
arranged in a cylinder f communicating with the train-pipe g, 
oe in such a position with respect to the hook b tha‘ 
when the latter is put into engagement with the pin, the steam- 
valve i can pass no steam to the steam-brake cylinders, but is 
allowed a slight movement with respect to its seat. hand 
hook b will be held firmly in engagement whilst air is in the 
train-pipe by reason of the steam acting through the steam 
valve-spindle d on the lever c. When, however, a vacuum 
is luced in the train-pipe g the piston ¢! will be moved so as 
to hold the pivoted arm or lever c, and through it the steam-valve 
i, in their innermost and closed positions respectively, which 
rmits the hook }b to disengage itself by its own weight. 
ould, however, the hook b aot ctngae itself for any reason, 

it will be caused to do so when the hand-control lever j is moved 
so as to admit air to the train-pipe for the application of the 
brakes, for the rotatable face a of the air-valve in its movement 
with the control-lever j carries the hook } out of engagement 
with the pin hk. The of pressure in the —_—T by its 
balancing effect on the piston e’, will now permit the steam to 
n the vaive i, and thence to pass by way of the pipe # to the 
am-brake cylinder. When a partial is n produced 
in the train-pipe, the piston e' will move the arm c to close the 
steam-valve t, and the hook } can then, when desired, be placed 
by hand in its operative position. The closing of the steam-valve 
automatically puts the pipe @ into communication with the ex- 
haust for releasing the estecbes. (Sealed December 27, 1907.) 


ae R. Braun, London. Electro - 
{6 Figs.) May 8, 1907.—This invention relates to 
brakes, and has for ite object to construct improved 
dev: of this character in which the braking pressure will 
automatically increase when the speed of the vehicle increases. 
According to the present invention, the compound winding is 
arranged on the magnet, which itself acts as the brake-shoe on 
the wheel or rail. The main winding on the brake-shoe serves to 
effect braking with the addition of regulating 


brakes. 








ces ; the 
shunt winding is connected to a source of current, the voltage of 
which decreases simultaneously with a diminution in ‘ 
Referring 9 1, the armatures of two vehicle motors acting as 
generators, connected in parallel, are indicated at 1 and 2, 
and the field-windings at 8and 4. 5 is the brake resistance re- 
gulated by the driving switch, 6 is the main winding, 7 the shunt- 
winding of the brake magnet or magnets. The latter is con- 
nected in shunt across the generator. As the decreases 
the voltage drops in the shunt-winding 7, and, consequently, the 
current strength, whilst the voltage and current strength in the 
winding 6 are, as a rule, kept approximately constant through 








the regulating resistances 5, so that the current strength at high 
F is the same as at low speed. As it is only a that 
th d 


t | appliances for 


formed, and that by retaining the same type of holder, and 


slightly altering the section of the clamps, any section of trolley. 
wire can be iently pended. (. December 31, 1907. ) 


1898. W. Softer. Points and Signals. [6 Fig:. 
January 25, 1907..-This invention relates to im womente is 
ing points or switches on railways, and for 
actuating of the kind wherein points or switches and 
signals can be locked by attachment to the arm of a nut su ted 
between two bearings, through which slides a helical Seoset 
which partially rotates the nut, when the helical element is 
moved laterally therein. The present improvement consists in 
the combination of detectors with the appliance for operating 
points or switches referred to above, in such a manner that they 
pass through one or more suitable slots or guides formed in each 
of the bearings carrying the helical elenrent, and thro’ one or 
more slots in the helical element itself, which actuates the switch 
by means of the nut thereon. By this means the switch is 
firmly locked by one of the signal detectors, and cannot be moved 
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A, Al 
are the detectors arranged to each pass through the guide G and 
G! in bearing B and B! and slot D! in the solid helical element C, 


until it is withdrawn from the slot in the helical element. 


which is carried by bearings bolted to sleepers. The nut N 
is threaded on the solid helical element, and is rendered in- 
capable of reciprocation, being supported in and between the 
bearing brackets, so that it is capable of being rotated about one- 
quarter of a revolution when the helical element C is drawn or 
forced through it, this element being rendered incapable of rota- 
tion by a tongue-piece OC! sliding-in a slot in bearing Bl. The 
nut N is formed with an arm M which is attached to the switch 
or point-rails. The helical el t Cis ted by ting- 
and bell-crank levers from the signal-box, and the detectors 
A, Al are each also actuated from the signal-box by connecting- 
rods and bell-crank levers. (Accepted October 23, 1907.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,587. G. H. Leeds, 5. Geyten, rto 
and J. R. Pickering, y. Liquid- rel Appa 


i .» Roundha: 

ratus. [1 Fig.) December 4, 1906.—This invention relates to 
apparatus for feeding liquid fuel to steam-generator furnaces. 

e difficulties of burning oil so as to obtain perfect combustion 
without making smoke have been very great, as every slight 
change in the quantity of steam the generator is to produce 
requires a corresponding alteration both in the admission of oil to 
the burner and in the quantity of air required for perfect com- 
bustion ; and in driving a motor-vehicle on a public highway it 








the voltage of the shunt winding should d 
ing speed, the said winding can obtain its current from a source 
other than the main winding, if only the gurrent source fulfil the 
requirement of the Voltage decreasing with the For 
example, a small auxiliary generator may be employed, or the 
brake magnet itself can be used as a uhi-polar generator. One 
construction embodying this latter idea is shown in Fig. 2, in 
which 9 and 10 are poles of the brake magnet arranged trans- 
versely acrose the railfll, the direction of the magnetic lines of 
force when the et is excited being shown by the arrows. 
18, 13 are contacts; on the outside of each of the poles, and 
14 isa contact placed. between the poles, these contacts being 
connected to the magnetising coil 15 of the brake magnet. It is 
clear that, asthe magnet passes along the rail, a difference of 
potential will be set up at the points where the contacts 13, 14 


- | touch the rail, and this will give rise to a current which will 


magnetise the brake magnet by circulating th h . 
h rin ier) y ing through the coil 15. 


E. Dixon and A. E. Dodwell, Leeds. 
-Wire Ears. [10 Figs.) November 1, 1906.—The 
object of this invention is to aay an improved device for 
mechanically holding or gripping the trolley-wire in such a 
manner that a clear way is formed for the trolley wheel, thus pre- 
venting the hammering and subsequent arcing which is so de- 
structive, and which takes place with the ordinary type of ear. 
According to this invention, a holder A is provided, ia the boss 
of which a hole is drilled and screwed to take any standard 
insulating bolt. For suspending a grooved trolley-wire, a pair 











the poner oe meg in conjunction with the hand-control | part 











of clamps ©, C is provided, the section of these when placed 
| together being similar to an I-girder section, with the qunetien 
that the lower is formed with jaws to clamp round the upper 
| of the trolley-wire E. For ing a round trolley-wire 

similar clamps ‘are employed, but the jaws are ex 80 as to 

com ly embrace the trolley-wire E. The clamps © may be of 
| any convenient length, and the upper flanges F are designed to 
jal into a recess G in the holder A, the clamps and the holder 
| being rigidly held together by set-screws or bolts H. It ‘will 

thus be seen that a very compact type of combination ear 





is | the suction draught in the chimney. 


is almost impossible to attend to these important functions, as 
the driving of the vehicle takes practically all the driver’s atten- 
tion, while the difficulties have been increased in the case of 
employing an air-condenser which condenses all the exhaust 
steam when running light, but which when the power is increased 
allows part of the exhaust to be discharged through a blast-pipe 
in the chimney, this causing a suction draught in the furnace, 
when the power is increased, while when running light no draught 


s 


























(ANH) 





is provided. According to this invention, a burner of the steam- 
on adapted to spray oil into the interior of the furnace 
Lis ed, the oil prior to entering the burner being heated bs 
ng it through a jacket 8 situated around the orifice 9, through 
which the combustible is discharged, while the steam passed to 
the burner is highly superheated, so as to gasify the oil by mixing 
with it. An oil-supply pipe 3 is provided with a regulating-valve 
10 actuated th: h the movement of the engine throttle-valve 
11, 90 as to diminish automatically the flow of oil to the burner 
as the throttle-valve closes, a timing-valve 12 being provided in 
connection with the throttle-valve for gradually opening the oil- 
supply valve. The oil-supply tank 4 has means for jntaining 
a constant head or re of oil in the oil-supply pipe indepen- 
dent of the quantity of oil in the tank. A steam-o) valve 
16 in connection with the oil-supply tank au ically cuts off 
the supply of oil to the burner when the steam in the generator 
the king p , and a steam-jet blower 18 in con- 

nection with the burner discharges air below and above the 


furnace-grate, so as to produce perfect combustion independent of 
a (Sealed December 31, 1907.) 























Fes. 21, 1908.] 


ENGINEERING. 





233 





THE BRACING OF MOTOR-CAR 
FRAMES. 


In the modern motor-car, with its long wheel- 
base, the type of frame generally adopted is that 
known as ‘* pressed = This is a channel steel 
frame of very t de in proportion to its 
thickness, in which: the Tooth casies te proportion 
to the bending moment, which-is greatest in the 
middle of the car, and diminishes towards the ends. 
Fig. 1 shows the simplest possible form of frame of 
this type for a car-of moderate. wheel-base and 
weight. °. In order to make the frame. of the correct 
depth'at the various parts of its length, it is neces- 
sary to-draw a curve of the bending moments. 
This may vary very much in different.cars, accord- 
ing to the power of the engine, type of body, and 
position of the gear-box, &c., and will even vary in 
the same car, according to the load ; but, for the 
sake of example, the curve shown in Fig. 1 has 


there 
can be little doubt that the presged-steel frame 
cannot be safely worked at a stress much greater 
than half as much as other parts similarly situated. 
© reg are only two possible explanations of 
this :— 

1. Inferior material. 

2. Stresses other than those calculated. 

With regard to the quality, there is no doubt that 
in most cases it is quite up to the quality of other 
engineering steel in gen use, and therefore 
nothing need be allowed for this. Some makers 
have, however, used very soft steel for the sake of 
ease in working ; and in this case the strength of 
the frame is lowered considerably. A deepchannel 
section must be stiff enough to keep its shape in 
order to develop its full strength, or it fails by the 
web turning over. In the case of rolled channels, 


however, will not explain the whole, and 
8 





the root of the flange is stiffened by being thicker ; 
but this is not possible in the pressed frame, which 
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been calculated for a moderate-powered car with an 
open body, with a total weight of 33 cwt., and a 
wheel-base of 10 ft. The full lines show the 
bending moments as far as the spring-seats, beyond 
which the bending moments are not usually very 
great, the weight being distributed among the 
various spring-seats. e dotted lines take the 
curve down to the axles, and show what it would 
be if all the weight was carried at these points. 

With the depth and section shown the maximum 
stress per square inch for the _ between the 
spring-seats is about 9000 lb. Most cars of this 
size, however, have the frame heavier than shown, 
and it is probable that the majority of them only 
have stresses of about 5000 Ib. per square inch. 
the bending moment is always in one direction, 
and shock is practically eliminated by the springs 
and pneumatic tyres necessary for comfort, one 
would expect that with ordinary qualities of steel 
stresses of about 15,000 lb. per square inch could 
be safely allowed, and, as a matter of fact, axles 
running under much the same conditions often run 
quite safely with stresses of over 17,000 lb. 

In some cases there is little doubt that the ex- 
planation of the very low working stress is simply 
that the maker is putting in frames a great deal 





heavier than there is any necessity for. This, 


is necessarily of the same thickness throughout. 
Hence, if the steel is very soft, it has very small 
resistance to local buckling or turning over, and a 
fairly hard steel shows a great advantage. ‘ 

In most cases, however, the extra strength is not 
rovided for the vertical bending stresses at all, but 
or the various other stresses to which the frame is 

subject, the principal of which are :— 

1. Racking stresses due to the resistance of the 
wheels on one side being greater than that of those 
on the other. 

2. Local twisting stresses due to the position of 
the spring-seats. 

3. Twisting stresses on the whole frame, due to 


As | one axle being tilted relatively to the other. 


All the above stresses may be a gos deal inten- 
sified by rough ground, and it is n 

provide strength for acertain amount of stress due 
to accident from side-slip, &c. 

It will be obvious on examining the section of 
the side members that while they have great ver- 
tical strength, they have much less in any other 
direction. Ifthe es at the top and bottom are 
a good width, they have, however, considerable re- 
sistance to a purely horizontal bending stress ; and 
if the corners are sufficiently stiffened, this will 
generally provide for the racking stresses. In many 





cases the: only. provision is gusset-pieces at the 
corners, as shown in Fig. 1. In this case it would 
strengthen the frame very much if these were pro- 
‘vided for all the cross-pieces, instead of only the 
back corners, as shown. Only one cross-member 
is shown in the figure, and it is quite possible to 
build a frame so, all the parts being carried on arms 
going right across the frame. It is much more 
usual, however, to have one or more cross-members 
in the middle to carry various and if these 
are well fixed, they stiffen the frame horizontally 
and also tend to prevent the webs turning over or 
buckling. 

Theoretically, the most perfect way of stiffening 
the frame against racking would be a diagonal right 
across from corner to corner, as shown by the dotted 
lines at A, Fig. 2. This, however, would be very 
inconvenient, as it would interfere with the machi- 
nery, and it is never used in practice., Short dia. 
gonals across the back corners of the frame, as 
shown at BB, are, however, often added, and make 
a very good stiffening against racking, and also 
stiffen the frame in other ways. 

While the side members have considerable 
strength horizontally, they are very weak indeed in 
torsion ; in fact, it may be said that their strength 
in this direction is a negligible quantity. In many 
cases frames such as shown are so weak that if one 
front corner be lifted up while the frame is lying 
on the floor, it will twist 15 deg. or more by its 
own weight before the corresponding back corner 
leaves the floor. It is obvious that a frame which 
will twist like this by its own weight will have 

ractically no resistance to the stresses put on it 
a load many times that weight. 

The twisting stresses due tothespring-seats depend 
on how far these ate cariied out from the members 
they are fixed to. The greatest overhang is gene- 
rally in the caseof the seating for a cross back-spring, 
as shown in Fig. 1. If the bracket only projects 
very slightly beyond the frame, the stress will be 
small and the cross-member will probably be strong 
enough to take it; but it is common now for the 
axle to be so far back that the spring is a long way 
behind the frame, and in this case some provision 
should be made. This can be done by making 
the back cross-member a tube or some other sec- 
tion strong in torsion, and this will also help the 
frame in all torsional stresses, as we shall see when 
we consider these. Alternatively, the cross-member 
can be of the pressed section and stiffened against 
the twisting stress. This is well done by the dia- 
gonals shown at B, B, Fig. 2, and these may be 
arranged to be carried out and form the bracket 
themselves if desired. The twisting stress on the 
side members depends on the distance the line of 
the springs comes outside the frame. Often they 
are so close that the stress is very small, but it is 
desirable that they should come out as near the 
wheel-track as possible, to reduce the bending 
stresses on the axle, and in this case the side 
member may want stiffening. If the nee B, B 
are brought to the spring-seats on the side members, 
they will generally give ample strength; in fact, in 
most cases the frame is not ‘stiffened here at all. 
The greatest stiffening in this direction, however, 
is given by a cross-member right across the frame 
between the spring-seats, as shown in Fig. 3. The 
objection to this is that it is often not the most con- 
venient place for a cross-member to fasten things 
to, as the gear-box is much further forward. 

Where a cross back-spring is not used there is 
generally either a dumb-iron or an extension spring 
to take the back end of the side-spring, and the 
attachment of this will put the same twisting stress 


on the side member as the front seating. As it 
comes where there is the cross back member, how- 
ever, it is well provided for. The front springs are 


usually set right under the frame, and therefore do 
not set up any twisting stresses. 

The weakest point of the pressed-steel frame is 
undoubtedly its small resistance to the torsional 
stresses due to the tilting of the axles relatively to 
each other from uneven ground. This is much 


to | reduced by the fitting of long, easy springs, and 


therefore is less in the modern than in the older 
ones, with their short, stiff springe. 

dd i simplest way of making a pressed-steel frame 
rigid in torsion is to put in one or more cross-mem- 
bers which are rigid in torsion. Assuming the side 
members to be absolutely rigid vertically, this will 
then make the whole frame rigid. This is shown 
in Fig. 3, where the tube A, of large diameter, is 
ssa og ho at its ends, so as to make a base to fasten 
tot 





e side members. If such a croes-member is of 
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good diameter, and has the flanges large enough to 
ae the stresses on the rivets reasonable, it will 
stiffen ordinary frames enough for all practical 


purposes. : ; 

It will be observed that the frame is narrowed 
in front to give room for the front wheels to lock 
over, and this reduces -its. vertical strength. It 
would be much more satisfactory if the frame could 
be made parallel, and some frames are made s0; 
but the general practice is to narrow the frame to 
about the extent shown. The only provision of 
extra strength here is usually to make the top and 
bottom webs wider than elsewhere, as shown. It 
is theoretically much better to narrow down by a 
straight piece, with a cross-piece at each end of it, 
as at A A, Fig. 4; but this is seldom done. In 
practice, in pleasure-cars, the arrangement shown 
is — enough, as the arms which carry the engine 
an 


gear-box act as cross-pieces, and help.to stiffen | larger 


the side members and keep them from canting ; 
but for the heavier loads of commercial cars atten- 
tion should be given to this point. In any case 


Fg 4. 
































tonneau and two-seated bodies have considerable 
strength in many directions, especially vertically and 
in torsion. The side-entrance body, on the other 
hand, has much less, owing to the side-door openings. 
Where the engine has four or more arms, which are 
rigidly attached to the frame, it stiffens the latter 
a good deal in torsion, as also may the gear-box. 

The extent to which it is worth while to brace the 
frame scientifically, in place of making the various 
parts stiff enough to do without, is possibly a ques- 
tion the answer to which is largely dependent 
on the size of the car. In small cars the weight 
put into the bracing can probably not be saved 
out of other parts, while the expense of brac- 
ing is much greater than that of making the various 
parts strong enough to do without. This is be- 
cause it is not practicable to make parts less than 
a certain thickness for practical reasons. With 
cars, and still more commercial cars, the case 
is different. Here it is hardly wise to use the 
engine at all for stiffening, as the stresses are much 
heavier than in small cars, and the body can hardly 
be used at all. The difference in weight between 
a frame strong enough to do without bracing and 
one carefully braced is also greater. 




































































— There isa certain school of motor-car constructors 
who prefer to make the frame rigid only in the 
vertical direction, and to arrange the machinery on 
it so that it will work even if the frame twists con- 

A A siderably. In this way the frame does part of the 
work of the springs. It is, no doubt, possible by 
| one 4 supporting the engine, &c., on only three points, 
=e putting universal joints between engine and gear- 
Fig. 5. 
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the further forward the reduction in width is made 
the less bending moment there is at that point, 
and therefore it is desirable to keep the frame the 
full width as far forward as possible. The objection 
to taking it right up to the front wheel is usually 
that it makes the frame wider for the arms of the 
“ge to span. 

ometimes, in the case of a long frame, a tie-rod 
is used underneath to truss it, as shown in Fig. 5. 
In this case the side member becomes the compres- 
sion member of a trussed girder, and would be 
much better made of some other material than 
pressed steel, and should be of uniform section 
throughout. Theoretically, tube is much more 
suitable, and would also give the necessary resist- 
ance in torsion. 

Frames are often made with an inside frame to 
carry the engine and gear-box, though for pleasure- 
cars this is not so common as it used to be, as the 
fly-wheel generally is of such a diameter that the 
inside frame has to be nearly as wide as the main 
frame. For large commercial vehicles, however, 
some kind of inside frame is probably necessary, as 
the main frame is too wide to fix the engine and 
gear-box to direct. In this case the inside frame 
is generally only taken to the after end of the 
gear-box, as shown by the full lines, and is carried 
there on a cross-piece. The result is that it stops 
just where the bending moment on the frame is 

reatest. If it is taken the full length of the main 
rame, however, with suitable cross-pieces to fix 
it, it will add to the stre , and, therefore, this 
seems right. As it generally lies some way below 
the main frame, it can be used as a tie-rod, and 
there is no reason why it should not be tube, so 
as to give the necessary torsional strength. 

Tn practice frames are constructed with very great 
variation in the amount of provision for other than 
the vertical stresses, and this probably accounts to 
a large extent for the very great difference in the 
weight of frames to > given load. In con- 
sidering the stiffening of the frame, the effect of the 
various parts fixed to it should also be taken into 
consideration. There can be no doubt that in the 

ially the smaller == 
oth 


case of many cars, especiall 
stiffening effect of these is considerable. 





box, &c., to make it run when the frame twists 
considerably ; but it seems much better to make the 
frame rigid and have springs which are up to their 
work, as the more the engine and gear-box are in 
line the better they will run, and the twisting of 
the frame will have a tendency to work everything 
loose, and possibly to start cracks in it. 








THE NEW ROOF OF CHARING CROSS 
STATION. 
(Concluded from page 176.) 

Cominc now to the description of the roof over 
the platform area, this, as was shown in Figs. 2, 6, 
7, and 8, pages 174 and 175 ante, consists of twelve 
hipped bays running transversely to the station, 
mostly with a span of about 35 ft. each. Between the 
bays are girders crossing the station and supported 
on two columns each, standing on the platforms. 
One of these girders, with enlarged views of its de- 
tails, is illustrated in Figs. 45 to 53 on Plate XVI. 
The construction is lighter than that of the girder 
N, already dealt with, and is not complicated by the 
necessity of providing for irregularly-s d connec- 
tions, as in the former case. In general, however, it 
is similar and similarly supported. The upper sides 
of these girders form valleys in the roof, and are 
therefore provided with guttering carried on cast-iron 
brackets, as shown. The connections between the 
principals of adjacent bays of the roof will be 
understood from Fig. 48, which also illustrates the 
position and form of the guttering. Between the 
principals there are cast-iron brackets for the gutter 
to rest on, as shown in Figs. 45 to 47. These will 
be dealt with later. 

The principals of the bays over the platform area 
are of two patterns, illustrated in Figs. 54 and 55 
respectively. The former type is used only for 
those principals whose centres coincide with the 
centres of the two lines of columns, the curved con- 
nection from the tie-bars to the bottom boom of the 
transverse girders giving rigidity to the whole struc- 
ture, as well as adding to the appearance of the roof. 
As the details of all joints and connections are so 
fully given in the illustrations, there is no need 





for us to enlarge upon these principals. The 

jack-roof ceuenteatiieg Shans all A pen aye large | 
scale in Fig. 56. The bays terminate in*hipped 

ends, where they rest on the side-walls of the - 
station. The arrangement of iron-work at this part 
will be clear from Figs. 57 and 58. The hip-end is 
13 ft. 7} in. long measured on the centre-line of 
the bay, and comprises two hip principals and an 
intermediate rafter. One of these hip principals 
is shown in true elevation in Fig. 59, and, as in the 
case of the other principals, the details of the joints 
are shown adjacent, to a larger scale. 

One of the minor features which add so much to 
the comfort of those responsible for thé mainte- 
nance of roofs is the design and arrangement of 
guttering. In the case of a roof so large asthe one 
in question, a sudden torrent of rain will neceési- 
tate the easy escape cf a very considerable quantity 
of water. That this may get away freely the 
gutters have been made of ample width, a feature 
which, moreover, allows of their use as footpaths Ly 
men whose work necessitates their walking about 
the roof. Figs. 65 to 72 show the proportions and: 
designs adopted, also the method by which the 
— are supported under various conditions. 

ad flashing conducts the moisture condensed 
under the glass into the guttering and prevents the 
overflow of the troughs. The circumstances under 
which the several forms of gutter - supports are 
employed will have been noted from various draw- 
ings of the roof-work already referred to. The 
guttering itself is of #-in. cast-iron trough in lengths 
of about 6 ft. The lengths terminate in external 
flanges, as shown in Figs. 69 to 71, which are held 
together by g-in. bolts. The joints are caulked with 
rust cement, as indicated in Fig. 71, a method which 
ensures complete and permanent water-tightness 
being obtained. As a provision against the gutters 
being choked with snow, snow-boards are arranged 
over them. These consist of grids of narrow 
boards fastened to bearers resting on the roof, as 
shown in Fig. 72. Without such provision a layer 
of snow might slip bodily from the sloping glass 
and fill up the gutter, so that when it haa the 
water would find its way inside the roof. As it is, 
the snow is arrested by the grids, and the water has 
a free escape maintained for it while it melts. 

The end of the roof—that is, at the mouth of the 
station—rests on two lattice-girders braced together 
at 7-ft. centres. Above the double girder thus 
formed, light principals, with glazing above them, 
support a small wind-screen projecting to the front 
of the station. The iron-work at this part is shown 
in Figs. 73 to 77 on page 248. The screen is more 
of an ornamental nature than otherwise, but it 
serves to provide an unusual and by no means in- 
artistic finish to the station. The screen prin- 
cipals, as they may be called, are fully detailed on 
page 248, so that description of them is unneces- 
sary. As will be seen from Fig. 78 on page 248, 
which shows the entrance to the station, the wind- 
screen carries an ornamental shield at its centre, 
bearing the coat-of-arms of the railway company. 
The design is in colours, and adds a touch of bright- 
ness to relieve the sombre appearance so charac- 
teristic of London railway stations. 

The two side walls of the station for the width 
of the last bay of roofing are built, from the level 
of the transverse girder-beds, in Portland stone 
with rusticated joints, and terminating at each end 
in massive pilasters, this being done in order to 
obtain a better architectural effect when the roof 
is viewed in either side or end elevation. 

In order to allow of the free escape of steam and 
the fumes from locomotives inside the station, in 
addition to the provisions for ventilation mentioned 
in the preceding article, there is an opening 3 ft. 
wide in the roof midway between the two rows of 
columns and extending for eleven bays from the 
outer end, and similar openings in the two hipped 
ends which are situated over the buffer-stops on either 
side of the station. Smoke-plates are suspended 
from the undersides of the transverse girders over 
the running roads, fora width of three bays at 
either end of the roof, for the protection of the steel- 
work. These are made of close boarding, covered 
on the underside with uralite, secured with copper 
nails. They are at such a height that a man stanc- 
ing upright on the top of the highest class of car- 

i would have plenty of head-room. 

The erection of the roof was carried out as fol- 
lows :—The columns were first a  otioong 
transverse girders lifted into position at 1ight time, 
the serge g whe being five fixed. The joints 
are so arranged that the middle length eculd be 
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next put on, and finally the east-end length. The! 
principals were erected from staging carried on 
timbers resting on the bottom booms of the main 
girders. In order to expedite the work as much as 
possible,-the erection was commenced at both ends 
simultaneously, two bays of the roof being staged 
at either extremity. As the erection proceeded 
and fresh transverse girders erected, the staging was 
fleeted on until the two portions met in the middle 
of the station. 

The painting of the steel-work after erection was 
a matter to which considerable thought was given, 
and it was finally decided to paint the roof with 
two coats of silica-graphite paint, and on the top 
of this to put two coats of lead paint. 

The inside of the built-up columns received two 
coats of tar before erection. 

In the design of the roof narrow interstices be- 
tween any two members have been avoided. as far 
as possible, as, when repainting, it is always found 
difficult to get at such places to clean them properly. 
Srch a space existed between the two bottom main 
angles of the transverse girders, between the junc- 
tions of the diagonal bracing, and this was there- 
fore filled up with asphalte run in hot. 

The roof of the station was constructed by 
Messrs. Andrew Handyside and Co., Limited, of 
Derby, to the designs of Mr. P. C. Tempest, M. 
Inst. C.E., engineer to the railway company. Its 
erection, as well as the difficult and dangerous 
work attending the removal of the previous roof, 
was under the immediate supervision of Mr. George 
Ellison, Assoc. M. Inst. C.E., the assistant to Mr. 
Tempest. 





STATE INSTALLATIONS AT TROLL- 
HATTAN FALLS, SWEDEN. 

We have several times made reference to the 
active and well-considered manner in which the 
famous Trollhattan Falls in Sweden are about to be 
exploited, and the Swedish State Board has now 
brought forward proposals for fresh purchases and 
installations. These, it is stated, are of the greatest 
importance, and likely to yield results of consider- 
able magnitude. It is proposed to purchase the 
Inlands Paper-Mills, lying below the Trollhattan, 
close to Lilla Edet, and the Vargén Paper- Works, 
also on the Géta River, but above Trollhattan, 
close to Viiuersborg. The State has already bought 
some smaller falls situated in the river a little way 
below Lake Viiuern, and between them and Troll- 
hiittan there lie the falls at Vargén, of which 
the present owners have, so far, only utilised a 
portion, or some 3000 horse-power. The State 
also owns a smaller fall below Trollhattan, at Aker- 
strim, and between this and the sea lie the Lilla 
Edet Falls, which, on the eastern shore, have been 
utilised by the Lilla Edet Paper-Mills, and on 
the western shore by the Inlands Paper-Mills, 
turbines having been installed for about 1750 
horse-power. he Board has already proposed 
that the State power-station, which is at present 
being constructed at Trollhattan, should have a 
capacity of some 76,000 horse-power, and it now 
suggests that further extensions ought to be taken 
under consideration, otherwise the expected deve- 
lopments may be confronted by serious difficulties. 

_A rational regulation of the Gota River is of 
vital importance, and the first question in this 
connection is the regulation of Lake Viuern. This 
subject has been investigated and reported upon 
comparatively recently, and it was then recom- 
mended to vary the outflow from the Viuern 
during the 24 hours, so that more water would flow 
out in the day-time, when the power requirements 
for the various industrial installations were greater. 
By this night-and-day regulation considerably more 
power could be made available during the day than 
during the night, represented by the figures 700 
and 300 cubic metres. The Board questions 
whether it is feasible to carry the water regulation 
so far: in the first place the difference in the 
power consumption night and day for a central 
station like the Trollhattan, whose sale of power 
to a great extent will be to large industrial con- 
cerns, which work both day and night, will 
hardly be so great as supposed in the report, 
and, secondly, such a material difference in the 
speed of the water would interfere too much with 
the canal traffic. The Board, however, recom- 
mend a more limited day-and-night regulation in 
order to increase the effect obtained from the falls; 
& real and effective regulation of Lake Viuern, 


entail, would require much longer time. Accord- 
ing to investigations carried out under the aus- 
pices of the Board a day-and-night regulation, 
as prepesee. would increase the volume of water 
from to 510 cubic metres per second for 
fourteen hours, leaving 200 cubic metres per 
second for the ten night hours. This, in round 
figures, would mean an increase of available power 
for the Trollhittan works of 32,500 turbine horse- 
ang beyond the increase in power which a uni- 
orm regulation of the Viauern can yield. Calcu- 
lating a net profit of 20 kr. (11. 2s. 3d.) per horse- 
power, this increase, at 4 per cent., represents a 
capital of 15,500,000 kr., or rather more than 
860,000/. This proves the importance of being able 
to regulate the Géta River water supply. 

As a regulation of this nature for the sake of the 
Trollhattan power - station will affect the water- 
power installations higher up the river, it will, 
therefore, be necessary to arrive at some arrange- 
ment with the owners in question. As the 
simplest plan the Board pro to purchase the 
Vargén Waterfall for a sum of 3,000,000 kr. 
(166,0001.), to re ance on July 1. By this purchase 
the State would become possessed of all the water 
rights in the river and some land, including the 
Hufvudniis Island, with all its buildings and in- 
stallations, and also land at Nyebro for the building 
of a power-station. The Vargén Paper Company, 
on the other hand, would retain ion of the 
island, where the most of their plant is situated ; 
turbines and machinery are not to be included in 
the purchase. The State would undertake to 
sup f for a period of forty years a maximum of 

orse-power. For this the company would 

pay an aggregate sum of 4,200,000 kr. (230,0001.), 

of which 1,000,000 kr. would remain on mortgage ; 

the price is calculated at 35 kr. (11. 19s.) per horse- 

wer. All existing dams and installations would 

let to the company from July 1 until the supply 

of electric power could take place, for a rent of 
60,000 kr. (3200/.) per annum. 

The State through the purchase of Vargén Falls 
will be in a position to commence the work on the 
regulation of the Viiuern whenever it sees fit; 
further, the State could exploit the Vargén Falls, 
together with its other falls in the upper portion 
of the river, while at the same time the trouble 


| for the Trollhattan central station, resulting from 
‘ the bottom ice formed at these falls, would be over- 


come. After the purchase of the Vargén Falls the 
State could also set about the damming of the 
river, which may be required for the formation of 
a reservoir for the day-and-night regulation, The 
Vargon Falls are also admirably adapted for supply- 
ing electricity to railways, and by getting them into 
the possession of the State a possible competitor 
is got rid of. 

The effect of the contemplated day - and - night 
regulation of the river will, of course, also make 
itself felt below the Trollhattan Falls, and the 
State must consequently also consider this. In 
connection with the contemplated extension of the 
waterway in the Gita River, it is proposed to builda 
dam with a lock at Réda Berget, about 3 miles 
below Lilla Edet. This would makea considerable 
water power available for the State at Roda Berget, 
but it was thought it would entail the purchase 
and abandonment of the present installations at 
Lilla Edet. The report already referred to sug- 
gested that they, subject to compensation, should be 
all removed to Réda Berget ; but later investiga- 
tion has proved that only one of the installations 
at Lilla Kdet need be purchased. It has been 
found ible to carry the extended waterway 

t Lilla Edet without entailing the extremely 

eavy expenditure first anticipated, inasmuch as 
on the western shore there is room for new locks, 
to the west of the present. This would certainly 
affect the Inlands Paper Works, but not the so- 
called Hiigerska Works. It is, therefore, of great 
importance for the State to become possessed of the 
western shore, so as to make it possible to construct 
the contemplated extended waterway without 
having to buy all the installations of the locality. 
The acquirement of the Inlands Works will also be 
sufficient for the contemplated night-and-day - 
lation of the Géta River, and will make it possible 
to supply the Higerska Works with a constant 
quantity of water, and there is no reason to antici- 
pate any opposition to the regulation from this 
quarter. The necessary damming of the river on 
account of the new waterway will do away with the 
fall and the lock at Akerstrém, and the height of 





owing to the complicated legal steps it would 


the fall at Lilla Edet will be materially increased, 


which, of course, means increased power and 
increased profits. The Board thinks it preferable 
that the State should be able to draw the whole of 
such profits, and, therefore, also recommends the 
purchase of the installations on the eastern shore. 

The price to the State for the Inlands Works, 
including all water rights, dams, installations, land 
for the new waterway, &c., is 2,550,000 kr. 
(140,0007.). In this case, too, it is pro to let 
the installations to the present users for a period 
of 10 years, at an annual rent of 95,000 kr. (52001.), 
or 3.73 per cent. of the purchase-money. But it 
is advisable that the State should at once secure 
the property, as the Inlands Works are contemplat- 
ing extensions of plant and water-power installation. 
The Board strongly advocates the purchases referred 
to above, which should prove an excellent invest- 
ment for the State, inasmuch that more than 
180,000 turbine horse-power would be made avail- 
able by the proposed regulation of the Géta River, 
which these purchases would make possible. The 
gain in capital accruing from the night-and-day 
regulation is estimated at 15,500,000 kr. (860,0001. ). 
These purchases and the various contemplated 
works completed, the Swedish State’ may be con- 
gratulated upon having exploited in a far-sceing 
and thoroughly rational and businesslike manner 
an extremely valuable and interesting asset. 





REFRACTORY MATERIALS, 
By Tuos. Horaate, M. Inst. C.E., F.C.S. 


Tue value of scientific progress to industry is 
well known in more than one department of engi- 
neering and commerce ; but it is desirable that the 
extent of, the beneficial influence in other directions 
should be understood and appreciated. The use- 
fulness of the laws comprised within the domain of 
physical chemistry, as agents for investigating com- 
plex problems, is not confined to any one branch of 
physical or natural science, nor to any one branch 
of manufacture; but perhaps the most striking 
examples are to be found in connection with engi- 
neering, where it conjoins with chemistry and 
metallurgy. When Professor J. van’t Hoff; a few 
years ago, delivered a series of lectures upon this 
subject at the decennial celebration of Chicago 
University, he chose to exhibit the principles by 
showing them in their application to the elucidation 
of the composition of various forms of iron and 
steel, and in their operation in dealing with the 
origin and utilisation of the vast beds of carnallite 
at Stassfiirt. No better justification of what 
appeared in its beginning to be merely academic 
work could have been adduced by the lecturer, 
whose own contributions to the advance are cer- 
tainly entitled to a front place in their recital. The 
great achievement of modern chemistry is the 
attainment of considerable power to state numeri- 
cally the extent and rapidity of chemical action. 
The law of the depression of the freezing-point, to 
the enunciation of which both Raoult and van’t 
Hoff contributed, the former more especially in the 
experimental foundation, has its counterpart in 
the elevation of the boiling-point of, and the 
diminution of the vapour pressure of, mixtures ; but 
of these last-named we shall not have to speak in 
detail. (Usually, but not always, the freezing- 
point and melting-point of a substance are the 
same temperatures, but the departures from 
identity do not seriously disturb the inquiry we 
are about to pursue.) The immediate purpose of 
this article is to show how this law has come to 
help to elucidate the complex question of the nature 
of materials in their refractoriness td heat. 

Of thie urgent importance of the problem on its 
industrial side there cannot be two opinions, for 
not only in the manufacture of iron and steel, of 
gas, &c., but in all other high-temperature opera- 
tions, the cost of renewals of fire-cla: is a 
large item. LKven more important still is the fact 
that the output of material from a set of furnaces, 
over a given period of time, is dependent largely 
on the life of the brickwork, and it conscquently 
pays to have, at all costs, the most fire-resisting 
materials, suitable for the several operations con- 
cerned, 

The various discussions before technical societies. 
such as the practically international Iron and Steel 
Institute, and others, have shown the urgency 
of the question, and at the same time hare 
directed attention to the inadequacy of the prevail- 
ing knowledge of even sperma | piactical men. 





But absence of definite knowledge could not only 
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be attributed to the user, but also to the maker of 
fireclay goods, for it was possible only a few years 
ago for a British technical journal representing 
the manufacture of such goods to say that scarcely 
within the United Kingdom was there a maker who 
could state with precision the temperature which 
his productions would withstand. 

Add to this the fact that the complete analysis of 
the raw or finished material is a difficult operation 
for any chemist except one skilled and practised in 
that special work ; and that unless the figures fur- 
nished to the engineer by the chemist are not only 
accurate, but thoroughly complete, the analysis 
may prove a delusion and a-snare, Not one of 
these men—the maker, the analyst, or the user— 
can safely be omitted in gathering the information 
needed to determine the value of so complex a 
material as that required for resistance to heat 
under the conditions of industrial operations. And 
further, the information supplied to the general 
stock by each of these individuals must be of a 
detailed and ample character ; in other words, it 
must be as truly scientific or exact as the circum- 
stances will permit, ready to be brought alongside | 
the most careful observations and calculations of | 
the physico-chemical investigator. eit 

It must not be understood, however, that a ; 
general knowledge had not prevailed amongst) | 
skilled technicians that certain constituents of a} } 
firebrick were injurious ; on the contrary, it has 
been known to them that, under certain conditions| "*" 
of use, some constituents were permissible, and | the solute to come together was equal to a certain 
under others quite fatal to success. was | pressure, and J. van’t Hoff showed that the magni- 
lacking was a co-ordinated knowledge that should ‘tude was the same as the pressure that an equiva- 
show with some degree of consistency why various | lent weight of the substance in the form of gas 
constituents should so act, and what their relation to| would exert. As the laws of gases are exactly 
each other in increasing fusibility. The acquisi- | obeyed only under relatively low pressures, so only 
tion of that knowledge from science and from | do dilute solutions rigidly obey the parallel law. 

|The next step was the formulation of the depres- 


industry came about somewhat as follows :— 
sion of the freezing-point by a definite quantity of 
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The laws of gases are comparatively well known 
and capsble of mathematical expression ; but the | substance dissolved in a given solvent shown ex- 
laws of solution were not much advanced until | perimentally to exist by F. M. Raoult. 

Piefter showed the ce of ‘osmotic "| J. van’t Hoff showed that the two facts of 
therein, He found that with a suitable semi-per- | osmotic pressure and molecular de: ion of the 
meable membrane the tendency of the solvent and | freezing point as they occurred in liquids were iv 
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complete agreement, and further that there were 
cases of ‘solid solution” likely to be found to 
conform to similar laws. The term ‘‘solid solu- 
tion,” which he was the first to introduce, was 
ae made use of by the late Sir William 
C. Ro -Austen, of the Royal Mint, in explain- 
ing the behaviour of many alloys, and has been 
completely justified by the researches of that last- 
named gentleman in his work for the Alloys 
| Research Committee of the Institution of Mecha- 
nical Engineers, as well as by other physicists 
_working upon the iron-carbon oys—notably, W. 
H. Bakhuis Réozeboom. In the “solid solution 

the behaviour of the solvent towards the substance 
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dissolved, called the solute, is more difficult to 
follow than in the liquid solution ; but sufficient has 
been ascertained to show that there is a similar 
luterpenetration and a ‘‘ pressure ” akin to osmotic 
pressure. There is also a depression of the freez- 
ing (or melting) point for the case of solids, of the 
solvent by each increment of the solute, as in the 
case of liquids, and this has a definite or numerical 
value determined by the molecular weight of the 
substance dissolved. 

It is this knowledge of solid solutions and the 
laws of their behaviour which have been applied to 
unravel the complex phenomena of refractory 
materials, 

This application is many-sided, and only signifi- 
cant ones can here be referred to. The simplest, 
and not one of the least useful, was the formation 
by Dr. H. A. r of a series of indicators of 
temperature that should be applicable for heats 
employed industrially, above the ranges that could 
i practice be determined by thermometers or 
pyrometers. By blending the ingredients of the 
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small pyramids, known as ‘‘ cones,” in proportions 
based upon the molecular weight of their chemical 
composition, he obtained mixtures that would fuse 
at definite temperatures, forming a series that could 
be relied upon to test the fusibility of firebricks or 
control the firing of the kilns. Another application 
was the elucidation of the behaviour of s ro- 
duced in blast-furnaces for the manufacture of, iron 
and other metals. As the constituents of many of 
these slags are the same as those of firebricks, 
differing only in the relative proportions of their 
components, the information from the former is, 
with appropriate modification, applicable to the 
latter. The investigations by Professor J. H. L. 
Vogt, of Christiania, extending over a period of 
twenty years, have shown that many compounds 
occur in slags that have a counterpart in natural 
minerals, and that their formation proceeds in 
conformity with the laws of mass action and of the 
depression of the freezing (or melting) point in 
solid solutions. The proper molecular weights to 
be regarded for the various forms of silica in such 
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compounds and mixtures have been, and are still, 
|under investigation by G. Tschermak and his col- 
| laborateurs. e labours during recent years of 
Mr. A. L. Day and his staff at the geophysical 
| laboratory of the Carnegie Institution at Washing- 
| ton bear testimony to the value of _Vogt’s labours 
and the reliability of the physico-chemical method 
when applied to the examination of the lime, 
silica, and magnesia-silica series: of minerals. Let 
us see how these facta can be brought to bear in 
dealing with questions that arise in practice. 

The usual method of finding out the value of a 
firebrick is to expose it to heat under conditions as 
nearly alike as possible to those under which the 
bulk will be used, and after this preliminary, if found 
satisfactory, it is used in succession on the small, 
medium, and large industrial scale. Only after 
such prolonged trial is ite quality assessed, and, a 
further precaution is taken to have made an analysis 
of a sample of the bricks thus found satisfactory. 
The analysis so obtained is employed as a. check 
upon the future deliveries of so-called. similar 
bricks, used under similar conditions. Such a 
method occupies a long time, and may be costly, 
and is always accompanied by uncertainties such 
that no responsible man cares to be compelled to 
repeat it more than is absolutely necessary. It is, 
however, the ultimate test to which any newly- 
proposed brick must be submitted; for whilst 
there may be much other evidence, it can be only 

rded as collateral, and cannot be accepted as a 
substitute for the succession of tests—or, in other 
words, the practical experience. What other infor- 
mation can do, therefore, is to enable one to say 
whether a certain composition, as revealed by 
analysis, is at all likely to be worthy of testing 
upon the working scale, and to connote more. 








explicitly the observed behaviour in relation to the. 
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chemical composition and the conditions under 
which the material has been proved. For the 
value of a fire-brick for a given pu is made up 
of many factors. Not only must it resist a hig 

temperature, but in many cases it must do this 
when in contact with gases or with molten 
liquids, slags, or ashes of fuels that enter into 
combination with the fire-brick as a whole or 
with its separate parts. Again, a brick may be re- 
quired of special composition or compactness, to 
resist the action of a low temperature coupled with 
the action of gases or slags. These practical con- 
siderations of the sum total of causes and effects, 
when fully realised, point in the same direction as 
those derived from the investigations of physicists 
and chemists when examining each influence singly. 
They show that the chemical composition in rela- 
tion to temperature and to liquid and us sur- 
roundings must, firstly, be such as to limit combi- 
-nation between the two ; and, secondly, such as to 
reduce to the minimum the chance of combination 
among the components of the brick. Should there 
be bases (metallic oxides) present, they should be 
those that do not readily combine with the prin- 
cipal acid constituent—silica. The alkalies, potash 
and soda, are pre-eminently those that combine at 
the lowest temperature with silica, and may form 
a softening mixture which behaves like a matrix for 
a solid solution. That once formed, there begins 
the effect of the ‘‘depression of the melting-point 
of the compound,” by the solution in the matrix or 
solvent, of the various other oxides present, or 
it may be of other acids, such as titanic acid, 
for example. The way in which these oxides 
and acids act to increase fusibility—that is, in 
other words, to depress the freezing-point—has 
been found to be in the. ratio, not of their per- 
centages by weight, but-in the ratio of that per- 
centage divided by the molecylar weight of the 
substance dissolved. In this way it is clearly 
explained why, for a given weight of iron in a fire- 
clay, it has double the effect in increasing fusi- 
bility when in the state of ferrous oxide to what it 
has when in the state of ferric oxide. The impor- 
tant question of the relation of silica to alumina is 
worthy of lengthened consideration here; but the 
more striking results exemplified by the constituents 
usually regarded as responsible for increase of fusi- 
ge | must suffice. The conclusions of Herr Ludwig, 
of the Chemical Laboratory fiir: Thon-Industrie, 
Berlin, concisely expressed as follows, sum up the 
case most clearly :—‘‘It is impossible to judge of 
the character of a clay by merely adding together 
the quantities of the impurities it contains. It 
must be considered molecularly.” Herr Ludwig 
analysed eighty-five clays, and compared their theo- 
retical melting-points, deduced from their molecular 
———— with the actual temperatures of fusion 
as shown by heating alongside Seger cones. In the 
majority of cases there was close, and in the others 


quite reasonable, agreement. 

The opinions of Saivie are the outcome of much 
patient labour, extending over many years, by 
Richter, Bischof, Seger, Cramer, and Hecht in prac- 
tical ceramic and fireclay ware, and, as we have 
seen, they are in agreement with the results obtained 
by Vogt in relation to silicate slags, and with those 
of Day and others on kindred silicate combinations. 

The practical uses of fire-bricks, of which the 
author of this article has had experience, point 
to substantial agreement with these views, and 
they are a remarkable tribute to the validity 
of the laws of solutions in solids, which were 
foreshadowed by J. van’t Hoff. It is right that 
mention should be made here of the fact that CO. 
Doelter has criticised adversely the work of Vogt, 
suggesting that the influence of solid solution is, in 
the case of slags, over-ruled by other forces. As, 
however, fire-brick may be regarded as more nearly 
eunesing a ‘‘dilute solution” than does a slag ; 
and as it is only for such a solution that the law of 
depression of melting-point strictly applies, perhaps 
Doelter’s objections may not pwr te detract from 
the observations already made. 
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Die Dampflokomotiven der Gegenwart. By Robert 
»Gansr. Berlin: Julius Springer. [Price 24 marks. ] 
In the year 1901 the author of this volume de- 
livered a lecture before the Verein Deutscher In- 
genieure on the subject of ‘‘ Locomotives Fitted with 
Steam-Superheating Appliances,” and the work 
now under review is largely the outcome of this, 








and contains an elaboration of the matter then col- 
lected by Herr Garbe. It must not be imagined, 
however, that the subject-matter of the book is now 
solely confined to superheating, for the author has 
broadened his field to such an extent as to include 
also, within the covers of this volume, a general 
review of the present-day tendencies in regard to 
locomotive design and manufacture. In fact, he 
wanders, at times, even ond these confines, and 
introduces the reader to the subject of American 
labour unions, for instance, and certain other 
matters, sociological rather than pertinent to the 
theory and practice of locomotive work. 

We are not, perhaps, quite fair to the author 
in thus describing his work, for it must be ad- 
mitted that he divides his book up in an admir- 
able manner, keeping together only such subjects 
as have a bearing one upon another. Two main 
divisions are thus to be fuund, enabling the reader 
to ascertain with but little difficulty the where- 
abouts of the author’s remarks on general locomo- 
tive practice, or on the subject of superheating. 
The first portion of the book is thus devoted to an 
account of recent locomotive practice in Europe and 
America. The author gives a considerable amount 
of attention to the work of the latter continent, sur- 
veying comprehensively not only present practice and 
tendencies, but also the general conditions obtainin 
in the locomotive-building industry in the Uni 
States—conditions which, as everyone is now well 
aware, have resulted in a situation, as regards the 
relative positions of the railroads and the builders, 
which is almost the exact reverse of the state of 
affairs in this country, and, at the same time, very 
different to the conditions on the Continent. 

The second and larger portion of the book is 
mainly an advocacy of the application of super- 
heating to locomotives. On this subject, of course, 
Herr Garbe is well qualified to speak, having been 
in close touch with the subject since it first began 
to bid for the attention of engineers, right down 
to the present day, when many of its advocates 
claim that the experimental period is practically, if 
not actually, closed, and that the system is now a 
proved success. 

Between the date of the reading of Herr Garbe’s 
= above referred to and the publication of this 
volume—a lapse of no less than six years—the author 
has, as we have inferred above, been broadening 
the scope of his investigations, has been occupied 
in acquiring fresh data, and has been watching and 
awaiting the results of later trials than those avail- 
able at the time he presented his memoir to the 
Verein Deutscher Ingenieure. In the year 1904 he 
attended the International Railway Congress, held 
that year at Washington, U.S.A., as delegate of the 
Prussian State Railways, of the Berlin ‘‘ Direktion” 
of which he is a member. This visit to the United 
States enabled Herr Garbe to acquire at first hand 
information, much of which he now publishes in 
support of his views that American design is un- 
suited to European requirements. In the develop- 
ment of engines of maximum power the author 
holds (and in this his views are in accordance with 
those of many other engineers who have had the 
opportunity of studying. American locomotive 
practice) that the work of American engineers has 
Pp along what are really less scientific lines 
than those followed by engineers on this side of the 
Atlantic. He draws attention to the reasons for 
this, pointing out that less restriction in design has 
permitted the American engineer to increase the 
number of axles, and also wheel-loads, in order to 
meet the higher demands of traffic. This has led 
to the employment of engines of great weight, 
whereas in Europe the endeavour has been to 
— the lightest engine that will satisfactorily 

andle the traffic. We may remind our readers 
that M. Maurice Demoulin, in his recent work, 
‘La Locomotive Actuelle,” also takes up this 
subject, and, in fact, expounds his views in terms 
very similar to those used by Herr Garbe. The 
conclusions of these two eminent Continental en- 
gineers will naturally carry a considerable amount 
of weight, even with our friends across the Atlan- 
tic, who are sometimes inclined to think, in their 
enthusiasm, that their ways of doing things cannot 
be improved upon. 

Herr Garbe has gone into the subject rather more 
minutely than M. Demoulin, and follows it up with 
a discussion of the results obtained in recent 
American practice. He allows that the increase of 
weight has brought with it increase of power, but 
in his view the increase of efficiency has not been 
commensurate, and this, together with the greatly 





increased expense, both of construction and of 
maintenance, of very heavy locomotives, makes this 
purchase of increased power much too costly. 

This, of course, is one of the author’s points in 

his case for the use of superheated steam. Similarly, 
in his discussion of compounding, Herr Garbe 
allows that the use of this system has resulted in 
many cases in the increase of efficiency expected 
of it; but this, again, he sets on one side as un- 
necessary if superheating be resorted to. The 
author is, of course, well known as a strong ad- 
vocate of superheating, and in some 300 of the 
pages in this book his arguments are set out at 
ength. After a short introduction, in which the 
history of superheating is reviewed, the reader, in 
Chapter I. of the second part of the hook, is 
taken over the theoretical ground of superheating, 
considered from the point of view of the use of 
a more perfect working fluid than is saturated 
steam, and the possible economies of fuel and 
water that should accrue from its use. Such 
economies, it is claimed, should be expected to 
reach the figure of no less than 25 per cent. in coal 
and 50 per cent. in water by using superheated 
steam on simple two-cylinder locomotives, or 20 
per cent. in coal and 30 per cent. in water by the 
use of superheated steam on compounds. The 
saving in steam consumption by the use of super- 
heating increases very rapidly, until a steam tem- 
perature of 300 deg. ‘Gent. is reached, after which, 
although it increases, it does so at so slow a rate that 
for all practical pu Ss a steam temperature of 
300 deg. Cent. (572 deg. Fahr.) is the limit to 
which this system should be pushed.” -It is this 
figure that Herr Garbe considers in his treatment 
of this subject. Although the author treats at 
length of this (the theoretical) aspect of the subject 
of superheating, he does not allow theory to carry 
with it too great an influence, acknowledging that 
the locomotive works under such variable condi- 
tions that it is useless to rely on theory unless sup- 
ported by practical results. 

The author, therefore, after dealing with the 
working of two-cylinder superheater locomotives, 
and after pointing out the features in favour of two- 
cylinder engines, compared with, for instance, four- 
cylinder locomotives, proceeds to a description of the 
various types of superheaters in use. These he 
divides into four classes—namely: (1) Those in 
which a large fall of temperature of a portion of the 
hot gases is used, such as flue or smoke-box super- 
heaters ; (2) those involving a small fall of tempera- 
ture of the total live gases—e.g., superheaters sur- 
rounding the tubes ; (3) superheaters in which the 
waste gases are utilised ; and (4) superheaters sepa- 
rately fired. It is unnecessary here to mention the 
several types referred to. Many have been described 
at one time or another in these columns and else- 
where in the technical Press. Suffice it to say that the 
descriptions cover all the more successful types, more 
especial attention being given to the Schmidt types 
of superheater, which have practically been developed 
under the supervision of Herr Garbe and Herr Wil- 
liam Schmidt on the locomotive stock of the Prussian 
State Railways. Having described the superheaters, 
the author proceeds to deal with various details of 
design, to which, in many instances, enhanced im- 
portance must be given when considering the use of 
superheated steam, such, for instance, as the design 
of valves, packing, &c. An elaborate series of direc- 
tions for the working of such superheated-steam 
locomotives is then given, after which the author 
turns to the consideration of the practical results 
obtained, for the most part in regular working, of 
superheater locomotives, both on the Prussian State 
Railways and on systems in other countries. In 
this connection we find somewhat voluminous 
tables, a large number of logs of runs, and detailed 
accounts of many of the trials. We cannot, for 
want of space, quote many of the results, obtained 
in actual practice, with which Herr Garbe sup- 

rts the claims he sets forth in an earlier chapter. 

e may mention, however, that consumptions 
greater sometimes by 71 per cent. for water and 50.7 
per cent. for coal have been recorded for six-coupled 
eight-wheeled non-superheater engines over engincs 
of a similar type, but with superheaters ; while in 
express passenger work the consumption of fuel 
and water of non-superheater locomotives over 
superheater engines would often seem to reach 
38.5 per cent. for the former and 59.5 cent. for 
the latter. Results are given for both smoke-box 
and tube superheaters, and the figures seem, In 
some cases, almost incredible. 

In view of the extensive series of results thus 
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recorded, Herr Garbe’s claims on behalf of super- 
heating under conditions, of course, similar to 
those existing on German and other Continental 
lines, seem to be extremely moderate. Whether 
similar economy would result from its introduction 
on English systems is somewhat doubtful, but there 
can be no doubt that some economy would ensue. 
The questions of coal and water are not the only ones, 
however, to be considered, and the economy must 
be great enough to offset any additional expense in 
upkeep and repairs. This point a to have 
been settled to the author's satisfaction. Whether 
the proportion of increased cost of maintenance to 
the saving effected by the introduction of super- 
heating systems, or, in other words, the net increase 
of economy, would be equally satisfactory in British 

ractice is a matter that can only be determined 
* thorough and lengthy trials. It affords some 
satisfaction, therefore, to think that steps have 
already been taken on railways in this country to 
decide this point. 

In conclusion, we may say that the book is a very 
notable addition to the literature devoted to loco- 
motive subjects, and it is to be regretted that in its 
present form it will be useful only to a portion 
of the engineers interested in the topics of which it 
treats. It is to be hoped that, in order to reach a 
much wider circle of readers, an English translation, 
if necessary brought up to date, may ere long be 
forthcoming. The illustrations are well reproduced, 
and the sectional drawings are of large enough scale 
to be of considerable use. The tables and the logs 
of trials are given in sufficient detail to enable the 
reader to draw his own conclusions, instead of merely 
accepting results recorded by an author ; and, alto- 
gether, the volume is certainly most commendable 
as being thorough in character from the first page 
to the last, 
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NEW SWING-BRIDGE OVER THE RIVER 
HULL AT SCULCOATES, HULL. 
(Concluded from page 146.) 

A GENERAL Por pe pany of this bridge having been 
, te on page 146 of our issue of January 31, a more 

etailed account of the turning gear of the way 
in which the bridge is manipulated will be interesting. 

It will be seen on reference to 236 that a steel 
roller path, with eight steadying rollers, is provided. 
The arrangement of the rollers and centre pivot is 
shown in Figs. 39 to 44. If it should be neceesary at 
any time to take the weight of the bridge off the centre 
pivot in order to renew the bearing discs, &c , suffi- 
cient rollers have been provided to enable the bridge to 
be turned as usual, the four centre cross-girders bein 
specially designed to take the abnormal loads indu 
thereby. The centre pivot and the rollers are also 
shown in Fig. 45, page 237. At each end of the 
bridge, under the bottom flanges of the main girders, 
wedges sliding into rest plates at the corners of the 
two abutments are provided to take out the droop of 
the bridge after swinging, and to fix the bridge in 
a or railway traffic. These are shown in Fig. 50, 

e 240. 

‘he centre pier, which carries the centre pivot and 
the roller-path, is constructed entirely of 6 to 1 con- 
crete, as are also the two abutments, and the founda- 
tions are carried down to the clay which overlies the 
chalk. This clay is approximately 22 ft. thick. These 
foundations are about 19 ft. below Ordnance datum, 
and approximately 21 ft. below low-water level. 
Owing to the proximity of the new bridge to the old 
one, and also to the nature of the material passed 
through—this material being silt and w great 
anxiety was caused during the sinking of these founda- 
tions, and special precautions were taken by means of 
trestles, strutting, and tieing back the centre pier and 
abutments of the existing bridge, to prevent settle- 
ment or movement as far as possible. It was only 
possible to use a single-walled cofferdam for the centre 
pier, and this, com of 12 in. by 12 in. piles 
tongued and grooved, stood very well. 

As the level of the roller-path is 12.55, and the 
highest recorded flood level 15.38 Ordnance datum, it 
has been necessary to surround the top of the centre 
pier with a cast-iron shield 3 ft. 6 in. high, thoroughly 
caulked and made watertight to keep the rapring tides 
from overflowing into the centre pier. is may be 
seen in Figs. 39 and 50, pages and 249. The 
details of the watertight joint round the crosshead 
are shown in Figs. 47 to 49, page 237. 

The machinery for inserting and withdrawing the 
wedges and for turning the bridge is carried in an over- 
heed cabin. This cabin is shown very clearly in 
Fig. 5 on Plate IX., published with our issue of the 
7th inst., and in Figs. 50, 51, and 52, page 240. An 
interior view, reproduced from a photograph, is also 
given in Fig. 46, 237. The oes nnn | or operating 
the bridge and withdrawing the wedges by power is in 
duplicate, and has interchangeable hand-gear for turn- 
ing the bridge and withdrawing the wed The 
motive power is electricity, supplied by the Hull Cor- 
poration. It is conveyed across the river by means of 
an overhead armoured cable, supported by two steel 
lattice masts 150 ft. high, the end of the cable being 
dropped through the roof of the overhead cabin. The 
motors, which may be seen in the figures previously 
referred to, are series wound, and were made by 
Messrs. Siemens Brothers and Co., Limited. They 
are each capable of developing 30 horse-power at 440 
volts, and revolve at 240 revolutions per minute. 

Each motor is fitted with a double-pole switch and 
automatic cut-out and fuses, and is controlled by a 
Siemens’ controller with gridiron resistances. For 
swinging the bridge, these motors can be worked 
together, but each motor must be worked by its own 
controller. The commutator is made of hard-drawn 
copper, and should stand an inch of wear before it 

uires to be renewed. The brushes are of carbon, 
and sparking is guaranteed not t> take place until 
50 per cent. above the estimated load is reached 
(45 horse-power). The switch-board, which is also 
fitted for lighting purposes, has the necessary ampere- 
meter and. volt-meter, and was made by Messrs, 
Siemens Brothers. The bracket carrying the bevel- 
wheel and pinion, which transmit the power down to 
the circular rack on the top of the foundations, are 
shown with the wheel and pinion on Figs. 53 and 54, 


Page 240. 
he horse-power required to work the bridge is 
approximately as follows :— 





By Cuartgs O.GuntHer M.E. With an Introduction 
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Starting. Finishing. 
Withd ing sotgne 17.7 h.-p. 13.25 h.-p. 
Swinging bridge .. 6.5 ,, ae os 
Inserting wedges | ia 14.75 ,, 


The bridge was opened and closed thirty times at 
an expenditure of 12} electrical units. The average 
time per cycle was two minutes. 

In order to facilitate the withdrawal of the wed 
by hand when required, by taking the weight of the 
bridge off the wedges, two hydraulic rams are pro- 





vided at each end of the bridge. These rams are 





capable of lifting 50 tons. They may bo eceen in 
Figs. 50 to 52, page 240. The pump for’actuatiiig the 
rams is in the overhead cabin, and may be seen on 
the right-hand side of the turning gear in Fig. 51. 
The overhead cabin also contains the n evers 
for working and locking up the bridge and the foot- 
path wickets, and for engaging and disengsging the 
signal-rods which pass over the bridge. The bridge is 
in charge of an experienced mechanic, assisted by two 
steersmen, who divide the duties into three shifts. 
Three signal-boxes control the working of the bridge, 
two being outpost boxes 345 yards and 455 yards 
respectively from the centre of the bridge, and the 
other, the Sculcoates station box, near the west end 
of the bridge, being for the central control and aleo 
for the station and {evel crossing. 

When the bridge is to. be opened for river traffic, 
the bridgeman by bell code notifies the signalman in 
Sculcoates station box, who, if no train has been 
accepted, places his levers, when not already so 
placed, to the normal position, pulls over a lever to 
release the bridge, and by a plunging instrument 
indicates to the bridgeman that the bridge is free for 
working. The bridgeman will then back-lock the 
releasing lever in Sculcoates station box, operate the 
levers which work the latch-bolt of the bridge to 
disengage the signal rodding, and finally withdraw 
the wedges and turn the bridge. Special lock and 
block instruments with plungers are provided at 
Sculcoates station box, and instruments without 
plungers at the outpost boxes. The dials of the instru- 
ments give the usual indications of the state of the 
section or trains in both directions, and bells are also 
provided for indicating the class of train in the usual 
way. Directly the signalman at either of the outpost 
boxes replaces the si for the line leading to the 
bridge to ‘‘ Danger,” the signal levers become automati- 
cally locked, and cannot again be pulled over until the 
Sculcoates station signalman plunges his instrument 
to release the lever electri . The signals for 
the lines approaching the bridge at all the three 
boxes are so electrically controlled by the wedges of 
the bridge that the signal-arms will not fall to the 
** All right,” or ‘‘ off” position until the wedges are 
fully home ; and if the wedges are partially with- 
drawn during the time any signal is “‘ off,” the move- 
ment will cause the arms to be placed to the “‘ on,” 
or ‘‘ Danger,” position, Telephones connect the three 
signal-boxes, and also connect the overhead cabin with 
Sculcoates station box. 

The bridge was designed by Mr. J. Triffit, A.M. 
Inst. C.E., assistant-engineer, under the superintend- 
ence of Mr. W. J. Cudworth, M. Inst. C.E., chief 
engineer of the southern division of the North-Eastern 
Railway. Mr. W. McD. Malt was the resident engineer 
on the work, and Mr. Harold Bruff assisted in the 
preparation of drawings and in the superintendence of 
the work. The chief contractors for the work were 
Messrs, Harman and Langton, of Hull, and the sub- 
contractors for the steelwork Messrs. John Butler 
and Co., Limited, Stanningley, Leeds, who entrusted 
the erection to Mr. R. Woods, of Westminster. 

The machinery for turning the bridge and with- 
drawing the wedges was designed by Mr. Wilson Wors- 
dell, M. Inst. C.E., chief mechanical engineer for the 
North-Eastern Railway Company, whose contractors 
were Messrs. Cowans, Sheldon, and Co., Limited, of 
Carlisle. The signalling and overhead masts were sup- 
plied by Messrs. Mackenzie and Holland, Worcester. 








Coat in Russta.—The output of coal in Russia in the 
first half of last year was 697,700,000 (a pood equals 
36 Ib. English), as com with 574,570,000 poods in the 
first half of 1906. In the first f last 


Donetz district : 

browa district (Poland), 158,730,000 3; the Oral 
district, 28,850,000 poods ; the Moscow district, 12,770,000 
poods ; and the Caucasus, 1,540,000 poods. 


AGRICULTURAL Enoinzs.—The value of the agricultural 
i ported from the United Kingdom last year was 
1,026,389/. South America continues to be an important 
customer for engines of this class, having taken last year 

i to the value of 177,426/., as compared with 
, 2597. in 1906, and 323,372). in 1905. . Eo 
countries continue, however, to afford the best markets, 
having taken agricultural engines in 1907 to the value of 
591,806/., as compared with 605,313/. and 585,273/. in the 
two previous years om pine The value of the agri- 
cultural engines exported in the ten years ending with 
1907 inclusive was as annexed :— 


Year. Value. Year, Value. 
£ £ 
1898. . 687,934 1903. 876,101 
1899. 761,529 1904. 930,648 
1900 . 756,505 1905. 1,098,654 
1901.. 620, 968 1906. 1,185,646 
1902.. - 631,736 1907.. 1,026,389 
The considerable demand for British agricu 


Itural engines 
in South America is probably due to the fact that the 


85 | railways developed in the Argentine Repu 


talists have given a great stimulus to Argentine agri- 





culture, which has, in uence, availed itself more 
freely of improved BK | appliances. 
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MACHINE-CUT DOUBLE HELICAL 
WHEELS. 


Tue extended application of electric motors to all 
branches of the engineering and allied industries has 
gearing than was 

he peculiar adaptability 
machines without the inter- 
ts and belts has greatly in- 
creased the use of spur and worm reduction gears ; but 
progress in this direction has been seriously handi- 
capped by the noisy character of spur-gearing when 


created a need for more perfect 
required a few years ago. 
of the motor for drivin 
position of counters! 
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em at the high speeds inseparable from this form 
of drive, 

The introduction of machine-cut gears of the ordi- 
nary spur type, though a decided improvement on the 
old order of things, still left much to be desired at 
high speeds ; and excessive noise and vibration have 
no doubt limited the application of the gear-driven 
principle, and in many cases prolonged the life of belt 
transmission beyond its time. Some progress has, of 
course, been made by the substitution of raw hide, or 
fibre, for metal as a material for pinions, but the 
frequent and expensive renewals necessary with this 
class of gearing has, in many cases, proved it un- 
suitable. Ratios of reduction exceeding six to one 


are not advisable where straight-cut spurs or soft 
Pinions are used, and for higher ratios recourse has 
hitherto been had to the worm type of gear. The 
ee low efficiency of the worm 

wever, and ite rapid wear under 


ratios, 
render 
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7 of the comparative silence obtained. 
t 


reasonable cost, the two sides into accurate 


ceived the idea of gen 
in a single-wheel blank by using two hobs of op 





Fig.7. 











Fig. 5. 


TEETH,WUSTS SYSTEM 





its use a far from ideal solution of the problem, in 


has long been possible to produce a double helical 
form of cut gearing by bolting together a pair of 
spiral] wheels of opposite hand, but this method of 
construction is far from satisfactory on account of the 
extreme difficulty of bringing, at anything like a 
register. 
About five years ago Herr Wiist, of Zurich, con- | 
erating both sets of spiral teeth | less severe. What is meant will be understood on refer- 
ite | ence to Figs. 2 and 3, below, which show in development 
hand to cut the teeth simultaneously. The difficulty 'a portion of the rim of a wheel of 50 teeth, having 


MACHINE GUT DOUBLE HELICAL STAGGERED) 


able at the base to resist the maximum Meniiing stress. 
In the case of ordinary straight-spur gears, the teeth 
are subjected to greatly ing bending stresses 
whilst in engagement, and the maximum stress on 
a driven tooth occurs when a driving tooth first en- 
it at the extreme tip. The bendi 

then x rtional to the product of the driving force 
into the height of the tooth, : 
With double helical wheels the conditions are much 


stress is 
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was to find means whereby the teeth on each side 
could be cut through to the centre. This ae 
was, however, solved when the teeth were staggered, 
so that the centres of the teeth on one side of the wheel 
coincided with the centres of the spaces between the 
teeth on the other side. Wheels and pinions of this 
form are now manufactured by the Power Plant Com- 
pany, Limited, West Drayton, Middlesex, The result 
of the method adopted by this firm will be better 
understood on reference to Fig. 1, which is a repro- 
duction of an actual pinion of seven teeth which 
was cut in this way. Not only have wheels so made 
proved quite satistactory, but they have been found 
to possess the advantages incidental to the old step 

type of gearing, viz., ter freedom from backlash 


and shock; and machine-cut double helical gears of 
this type are far stronger than straight-cut gears of 
equal pitch and width. The capacity of a gear-tooth 
to transmit power depends on the metal section avail- 


Ts ene total Variation 
\Wariation of Engagenanc)- O512°%, king 
Depth of Tooth.)-1-167° Proportion - Y-0-44X 





Y-X 


8 ered double helical teeth cut at 23 deg., and a 
width equal to five times the pitch. The three teeth, 
a, b, aad ec, are all in engagement at the same time, 
and the normal elevations of these teeth are shown. 
The wheel of 50 teeth is considered to be driven by a 
pinion of 25 teeth, and the representation is made at 
the moment when the centre of tooth } is engaged at 
the pitch line. In order to make a comparison with 
straight spurs it is necessary to ave the contact 
across the three teeth a, b, andc. This is shown by 
the horizontal lines in Fig. 4, which are obtained b 
averaging the ordinates of the contact lines in Fig. 2. . 
On comparison of Figs, 2 and 4, it will be noticed that 
the average contact for a is at its lowest and c at its 
highest, whilst the average for } is about the pitch- 
line. As the wheels roll on, these average contact 
lines change in position, but on any one tooth they 
never rise above the level shown for a in Fig. 4, nor 
fall below that for c in the same figure. Thus for every 
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tooth there is a zone within which the limits of avera 
contact must lie, as illustrated by Fig. 5. Here the 
shaded portion Y shows the variation of average con- 
tact for the case under consideration, whilst X is the 
working height of the tooth. For teeth cut at 23 deg. 
to the axis, on a wheel whose width is five times the 
pitch, Y equals about 0.44 X for a wheel of 50 teeth 
driven by a pinion of 25 teeth. 

Fig. 6 shows the corresponding variation of contact, 
and of bending stress, in a straight-cut spur-wheel 
under similar conditions. It will therefore be seen 
that the reduced variation of stress allows the employ- 
ment of much finer pitches, for equal powers and 
speeds, than are permissible for straight-cut gears. 

The particular case considered is merely given for 
illustration, but the same method of comparison holds 
good for any combination. In general, the variation 
of bending stress on double helical staggered teeth is 
less than in the case considered, because the compara- 
tively fine pitch employed usually leads to wheels of 
many teeth, the number being rarely less than 100, and 
rising sometimes to 500. Another advantage claimed 
for these helical teeth is that their gradual engagement 
tends to eliminate shcc’:s, and this effect is increased by 





tooth pressure depends on the number of teeth in 
engagement at the same time. With double helical 
wheels of fine pitch the number of teeth simultaneously 
engaged is greater than with corresponding straight 
spurs of coarser piteh ; hence the specific tooth pres- 
sure is less, and the wearing qualities are improved. 
High ratios of reduction can be obtained by using a 
double train of gears running in an oil bath, and such 
gears are now regularly made and standardised for all 
a The usual form is shown in Fig. 7, page 241, 
rom which it will be seen that the high-speed shaft is 
provided with ball-bearings, whilst the other moving 
— are lubricated automatically from the bath. 
his form of double-reduction gear is frequently 
used for driving lifts. It is claimed for these gears 
that they have an efficiency of not less than 88 per 
cent. with the highest ratios. In reduction gears of 
this kind the high and low-speed shafts are in one 
straight line—a point in which they resemble the 
epicyclic type of gears ; but here the similarity ends, 
since the fundamental principles which underlie the 
design of the latter give rise to high-pinion speeds 
and consequent wear and tear. These gears are en- 
tirely rclf-contained, and can be made for any ratio 
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the stepped form of teeth adopted. The smoothness of 
running, which is the direct outcome of these special 
features, consequently makes it possible to produce 
noiseless gears without having recourse to intrinsically 
weak pinion materials, po as raw hide or fibre. 
Machine-cut double-helical pinions are usually made 
of hammered steel, and the pitch can ba reduced by 
taking the strength of the material employed for the 
wheel as a basis for calculation. As a result, these 
— are exceedingly — at high speeds, and may 

e used with safety for reduction ratios hitherto 
impossible, 25 to 1 having already been obtained from 
a single wheel and pinion. 

The use of wheels of this type is not confined to 
high-speed work only. Some difficult problems in 
geariog occur in heavy pump drives, and in rolling 
and haulage machinery. Here the speeds are usually 
low, but the heavy tooth pressures make it necessary 
to employ very large pitches, if straight teeth are 
used. Raw hide is out of the question in such cases, 
and metal-to-metal spurs of this class are often noisy. 
A common practice is to use a metal pinion and 
mortice-wheel, the latter having hard-wood teeth. In 
this manner the noise is reduced, but the wear on 
the mortice teeth is generally very heavy with high 
powers. The machine-cut double-helical wheel and 
pinion, with their relatively small pitch in proportion 
to power transmitted, have proved themselves an 
efficient and noiseless substitute for mortice geara 
under these conditions. 

It is a well-known fact that the deformation of a 
gear tooth depends largely on the spetific tooth pres- 
sure ; that is to say, the pressure per unit area on the 
narrow band, which is the practical approximation to 
the theoretical line of engagement between driving 
and driven teeth. It is impossible to measure the 
area of these bands, but where two wheels of given 
diameters have to transmit a given power the specific 





of reduction up to 100 to 1. The details of the 
construction are clearly shown in the illustration on 
the previous page. . 
Another example of the use of these double-helical 
ears is shown in Fig. 8. This arrangement is driven 
y an electric-motor, and is intended for driving a set 
of three-throw hydraulic pumps of about 100 horse- 
power capacity. The spur-wheel in this case makes 
60 revolutions per minute ; the pitch of the teeth is 
1} in, and the width of the face 10 in. The peri- 
heral speed of the teeth is 738 ft. per minute. 
he pinion was made to slide on four feathers set at an 
io of 90 deg. Three sets like this have been made. 
Other pump gears of a similar kind have recently been 
made for dieite pumps at the Bristol Docks. In 
this case the wheels were made with solid-steel rings 
shrunk on cast-iron centres. The wheels have 155 
teeth, 1}4-in. pitch, and are 9 in. wide, the peripheral 
speed of the teeth being 1170 ft. per minute. In this 
case, also, three sets have been supplied. 

The way in which these teeth are cut is interesting, 
although there is no novelty in the means by which this 
is done. It is performed by the ordinary motion used 
for cutting spiral gear. The wheel which is operated 
upon revolves in a vertical spindle, and is cut by two 
hobs simultaneously on opposite sides, one hob falling 
and the other rising till the cuts meet at the centre of 
the width of the wheel. Neglecting the feed of the 
hobs parallel to the wheel axis, the relative revolutions 
of the wheel and hob are in the ratio of the required 
number of teeth in the wheel to the number of threads 
in the hob. As the hobs feed across the wheel, some 
angular motion must be added to or taken from the 
relative relation of the wheel with regard to the 
aay so that the teeth may have the desired spiral 

orm. 

Through the courtesy of the makers of these double 
helical wheels and pinions, we recently had the oppor- 


some of this gearing in process of 
mong what we saw were some heavy 
wheels and pinions for the Indian Mint. 

The wheels and pinions manufactured by this firm 
are, after they have had the teeth generated, run in 
mesh for some hours, as a means of polishing them 
before being sent out of the works. The wheels we 
had the opportunity of examining, some of them 
running at high velocities, were practically noiseless, 
and their running appeared to be in every way 
satisfactory. 


tunity of seein 
manufacture. k 








CorDINGLEY’s Motor SHow.—The date for the open- 
ing of the thirteenth Cordingley Motor Show, to be held 
at the Agricultural Hall, is now announced as March 21, 
the exhibition remaining open until the evening of the 
28th of that month. We understand that an Aero Section 
will be organised, as was done last year. It is to be hoped, 
however, that the exhibits in this section will be of a 
— practical nature than the majority of those then 
own, 


INTERNATIONAL CONGRESS FOR THE DEVELOPMENT OF 
Drawine AND ART Tgacuinc.—There will be held in 
London, from August 3 to 8 inclusive, an international 
congress for the furtherance of the best methods of 
teaching drawing and art. This is the third congress 
of its kind. Among the subjects to which it devotes 
considerable attention is that of the teaching of appren- 
tices and artisans, with reference to the development of 
crafts and trades. The British committee is a very 
influential one, with H.R.H. the Prince of Wales as 
patron, and the Duke of Devonshire as president. An 
exhibition will be held in connection with the congress, 
of which full particulars may be obtained from the offices, 
at 151, Cannon-street, E.C. 


ENGINEERING Society, GLAscow UNIveRSITY.—On the 
6th inst. an address was delivered by Mr. William Muir- 
head, M. Inst. C.E., before the Glasgow University 
Engineering Society, Mr. John Ward, M.I.N.A., Hon. 
President of the Society, being in the chair. The subject 
of the address had reference to the uses to which con- 
crete can now be put through the adoption of reinforcing. 
The subject was divided up into sections, in which the 
use of concrete was compared: (1) With steel and cast- 
iron work ; (2) with timber; and (3) with masonry and 
brickwork. Attention was drawn tothe anomalous regu- 
lations contained in many modern building laws. Mr. 
Muirhead proceeded to mention several of the more 
important systems of reinforcing, and dealt with the 

uality of materials, &c. At the close of the address the 
chairman and Professor Barr, of Glasgow University, 
made several remarks on the tendencies of modern rein- 
forced-concrete work. 

GRAPHITE AND ‘‘TemPeR” Carson IN Cast IROx8.— 
Forquignon and Ledebur have stated that the carbon 
(graphite) contained in cast iron that has been cooled 
gradually differs from the carbon (‘‘ temper” carbon) that 


——- in rapidly-cooled cast iron, in that the latter is 
volatile, and the former non-volatile, when a stream of 
hydrogen or nitrogen is passed over the red-hot cast iron. 
F. Wust and C. Geiger, by experiments on two kinds of 
white iron, have shown that small quantities of temper 
carbon are formed even at comparatively low tempera- 
tures, the time required varying iaversely with the tem- 


perature. The greater portion of this form of carbon is 
formed suddenly at a certain temperature, which varies 
with the quality of the iron. Up to temperatures near 
the melting-point the quantity formed in this way is 
greater the higher the temperature, but by prolonged 
heating at the same temperature the quantity is only 
slightly increased, a state of equilibrium being attained. 
The speed of cooling has but little effect on the quantity 
of temper carbon. When once formed in cast iron, the 
quantity may be increased by reheating, the increase 
being greater the nearer the temperature to a certain fixed 
temperature. Temper carbon does not disappear when 
the iron is quenched. This form of carbon cannot be 
assumed to be present in the form of the carbide of 
iron (Fe; C.). t is not removed in a gaseous state 
by the action of pure dry hydrogen or nitrogen, and 
the process of tempering can only be effected by sub- 
stances which can give up oxygen. Graphite may be 
eliminated in a gaseous form by carbon dioxide, water 
vapour, or iron oxide, these oxidising substances acting 
in the same way as with temper carbon. The experi- 
ments on the conversion of temper carbon and graphite 
into the gaseous form, and their consequent removal, 
showed that the water vapour, hydrogen, oxygen, carbon 
monoxide, carbon dioxide, permeated the whole substance 
of the iron, the central parts of the sample rods being 
affected equally with the outer portions; and, as might 
have been expected, the porous — irons showed 
themselves more readily permeable than those of closer 
structare. In contrast with these statements are the 
results obtained by M. Georges Charpy (Comptes Rendus, 
1907). Graphite and temper carbon, separated from two 
portions of the same melted pig, by slow cooling, and by 
rapid cooling and reheating respectively, behaved in 
exactly the same manner when oxidised with nitric acid 
and potassium chlorate ; and when the metals containing 
them were heated at 1000 deg. Cent. in a stream of care- 
fully-purified hydrogen, the carbon gradually disappeared 
at the same rate from both, no free carbon being left in 
either after 14 hours. Contrary to former statements, 
then, both graphite and temper carbon are completely 
gasified under these circumstances, and the two are iden- 
tical, and are rightly regarded as one phase in Bakhuis 
Roozeboom’s diagram of iron-earbon systems, 
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THE LATE SIR RICHARD STRACHEY, 
G.O.8.I. 


To Sir Richard Strachey, who died on the 12th 
inst. at the advanced age of 91 years, India “‘ owes 
the initiation of that great policy of the systematic 
extension of railways and canals, which has been 
crowned with such extraordinary success, which 
has increased to an incalculable extent the wealth of 
the country, and has profoundly altered its condition.” 
These were the words used by Sir John Hewett, the 
Lieut.-Governor of the United Provinces, in opening a 
few weeks ago, at Agra, the railway bridge named 
after Sir Richard, and they represent with absolute 
truth the result of the life-work of one of India’s 
most distinguished officials. Indeed, it may be said 
that in India Sir Richard found not only his work,’ 
but his recreation; and that his exceptionally long 
period of activity (over seventy years) was entirely 
devoted to the advancement of the great Indian de- 
pendency. 

Born in 1817, the son of Edward Strachey, of the 
Bengal Service, he began under the ‘‘ John Company,” 
having been trained at the military seminary of the 
East Indian Company, and left it, in 1834, at the age 
-of seventeen years. He was appointed to the Bombay 
Engineers, and continued associated with military 
engineering for many years, serving-in many cam- 
paigns and through the Mutiny. With this part of his 
career we are not here concerned ; but almost from the 
beginning he became identified with irrigation and rail- 
way work, Aslong agoas 1866 he was the first inspector- 
general of irrigation, and later was instrumental in 
reorganising the Public Works Department of India, 
co-operating in this with his younger brother, the late 
Sir John Strachey. They did brilliant service in bring- 
ing about reforms in financial and administrative 
methods which have had far-reaching consequences. 
Sir Richard occupied a prominent position during the 
‘battle of the gauges,” and advocated the adoption of 
the narrow gauge for railways in sparsely-populated 
tracts, for purely financial reasons. 

Sir Richard left India in 1871, at the end of his term 
of office, when the exceptional course was followed of 
publishing a special minute of thanks by Lord Mayo’s 
Government. He was next appointed Inspector of 
Railway Stores at the India Office, and in 1875 became 
a Member of the Council. In 1877 he was deputed by 
the Government to arrange the terms in connection 
with the purchase of the East India Railway, the first 
of the guaranteed lines to be taken over after the 
expiry of the thirty years’ lease. He had in these 
important negotiations scope not only for his organis- 
ing ability, but for that wide experience of Indian 
affairs, which was largely utilised for the de- 
velopment of India. He it was who drew up 
the contract under which the company continued 
the line, and which has since been a standard 
in connection with subsequent similar contracts. 
When he again returned to this country ia 1879, he 
had conferred upon him the unique honour of being 
made a life member of the Counci!. Ten years later 
he finally resigaed the Government service to take u 
the chairmanship of the East India Railway, whic 
he held for eighteen years. For part of the time 
he was also chairman of the Bengal-Assam Railway. 
Although a septuagenarian when he took up the pre- 
sidency of the great railway of India, he carried out an 
active policy, the mileage increasing from 1626 to 
2687, while the company prospered financially. 7 
_ We have said that Sir Richard found his recreation 
in India; it was largely of a scientific character. He 
prosecuted his studies in botany, geology, physical 
geography, and, to a still further extent, meteorology, 
contributing on these subjects to the Royal Society, 
the Royal Geographical Society, and other institutions. 
He was made a member of the Royal Society in 1854, 
and was Vice-President for several years. From 1873 
he served as a member of the Committee appointed by 
the Royal Society for the management of Kew Observa- 
tory. His scientific services won him, in 1892, the 
honorary degree of LL.D. from Cambridge University, 
and in 1896 the Symons medal for meteorology. He 
was first made a Companion of the Star of India in 
1861, and was advanced to the highest position of the 
Order—that of Knight Grand Gumuentie--e 1887. 








“THE UNIVERSAL ExvxcrricaL Directory,” 1908 (J. 
A. Berty’s) —This directory, which is published annually 
by Messrs. H. Alabaster, Gatehouse, and Co., 4, Ludgate- 
hill, E.C., at the price of 143., enters with the issue of 
1908 into its twenty-seventh year. It records the names 
and addresses of electrical works, erating stations, 
and electrical engineers throughout the world, classified 
into various sections, reference to which is simplified by 
& thumb index. The publishers state that the number 
of names contained in the present edition is as follows : 
~British section, 14,790; Colonial and general, 5050; 
Continental, 7838; and United States of America, 5875. 

he book a pears to be carefully got up, and it will 
prove as useful as its forerunners. By glancing through 
a we find, on e 843, that Zanzibar is classified under 
verman Kast Africa; the island has been under British 


THE RACING MOTOR-LAUNCH 
‘* SIDDELEY-WOLSELEY.” 


THERE can ke no doubt of the steady development 
of motor-boating, and there is every prospect that this 
pastime will be greatly extended, since the exhilara- 
tion and enjoyment is greater than in ordinary road 
motoring, while the absence of speed restrictions, 
dust, police traps, and tyre trouble, and the certainty 
of pure and bracing air, will prove further incentives. 
That great progress has been made in the reliability 
and mechanical finish of motor boats has again and 
again been proved, and the commercial side of the 
question is being tackled with experience begotten in 
the motor-car industry. Manufacturers are recog- 
nising the advantage of producing standard types, not 
only of engines, but of completely fitted launches for 
stock, and are aiming at economy, comfort, and re- 
liability rather than excessive s Although the 
increasing interest. taken in racing may seem some- 
what inconsistent (for, as in all kinds of racing, the 
long purse is the most important factor), yet the 
solutions of problems associated with high power on 
very light weights reflects to a very great extent in 
the general advance of construction of machinery for 
ordinary cruising boats, and has indeed already taught 
many valuable lessons to the trade. 

This year we are promised a more than usually 
interesting contest for the British International Trophy, 
which may be described as the Blue Riband of 
English motor-boat racing. This trophy, it will be 
remembered, was instituted five or six years ago, and 
was then known as the Harmsworth Cup, being P ie 
sented by the present Lord Northcliffe under a deed 
of gift similar to that governing the famous America 
Cup. It has been won thrice by British boats, once by 
a French boat, and last year was captured by Dixie, a 
representative of the Motor-Boat Club of America, 
and taken to the States. Now there has gone forth 
a challenge from the Motor- Yacht Club of this country 
to the American club for a race, which will take place 
on the Hudson in August or September. . On Saturday 
next there will be launched the chief supporter of this 
challenge—the new racing launch siddeley-Wolseley. 
It was only two days after the victory of the American 
boat last year that the Wolseley Tool and Motor-Car 
Company began to consider their plans for their new 
boat ; and as they have consistently regarded relia- 
bility as the principal consideration in motor design, 


they determined not to go in for a boat of narrow| pag 


beam, fine lines, and excessively light displacement, 
but rather to obtain speed by plenty of power, and 
therefore a large proportion of horse-power to dis- 
placement. 

Since the company determined that their new boat 
should represent this country at the famous Monte 
Carlo meeting in April, as well as in the later event, 
it was necessary to have a hull which could be 
successfully driven at high speed in the heavy swell 
often encountered in Monaco Bay. After much con- 
sideration, it was decided to design a boat which 
should have 400 horse-power as a twin-screw in- 
stallation on a displacement, in racing trim, not 
exceeding 70 cwt., and it was estimated that the 
whole of the machinery necessary for the production 
and transmission of this 400 horse-power at 1000 
revolutions per minute would weigh 3900 lb. As a 
matter of fact, these motors on the test-bench have 
each delivered more than 207 brake horse-power at 
1000 revolutions per minute, while the actual weight 
of the whole of the machinery has come out at 
4200 lb., and the actual displacement of the boat, 
with crew, fuel, oil and water in engine-jackets, will 
not exceed 7lcwt. This gives the unprecedented pro- 
portion of horse-power to displacement of 5.7 horse- 
power per cwt. displacement. In spite of these figures 
no attempt has been made to unduly lighten the 
essential details of the installation. The company 
determined that reliability was the first consideration, 
and so far from these motors being of the nature of a 
freak, the makers are quite willing to sell similar 
engines in the ordinary course of business and under 
their ordinary guarantees. 

The Siddeley- Wolseley is to be launched on Satur- 
day from the Columbine Yard, at Cowes, where the 
hull has been built by Messrs. S. E. Saunders and 
Co., whose experience in the construction of light 
fast boats may be said to be unrivalled. The length 
of the boat is 39 ft. 4 in. (12 metres), the beam 6 ft., 
and the maximum draught (at the propellers) 2 ft. 8 in. 
The hull is of timber throughout, and is built 
up of three skins of wood, the inner skin of a 
special oak laid vertically, the centre skin of 
the same oak laid diagonally, the outer skin of 
mahogany laid horizontally. The skins, between 
each of which is an insertion of waterproof silk, 
are riveted to oak timbers 44 in., and 
between the timber the skins are sewn ther with 
copper wire, on the well-known Saunders patent 
system of construction. The outer planking is in one 
length from stem to stern, without a butt ; the frames 
are continued from gunwale to gunwale. The main 





Protectorate for the last 174 years. 





foundation of the boat is a hog-piece of Oregon pine 


sawn in one length from stem to stern; to this is 
clenched a mahogany girder, braced diagonally, and 
also running from stem to stern. This girder, which 
is more than 2 ft, deep at the forward end of 
the motors, also forms the centre engine - bearer. 
With the exception of the engine space and cock- 
pit, about 15 ft. long, the boat is decked fore and 
aft, while this space is covered by a wa’ f canvas 
hood. As regards the important question of hull 
form, the water-lines are straight for a distance of 
12 ft. abaft the stem, which is nearly icular ; 
above the water-line there is considerable flare to lift 
the bow in a seaway. As the sections aft they 
begin to round and then to flatten, until the delivery 
is practically flat, with a big tumble home above the 
water-line. 

The twin-screw method of installation of the engines 
was adopted for the following reasons, stated briefly 
Convenience, in view of the high power to be trans- 
mitted, the advantage of the two propeller torques 
balancing, the benefits of two entirely separate units 
giving duplication of driving power, the structural 
stren, gained by the arrangement of the motors, 
and the concentration of the weights amidships, giving 
seaworthiness. The engines do not differ greatly 
from the standard practice of the Wolseley Company, 
the result of long experience. An effort, of course, has 
had to be made to economise weight as far as possible, 
but this deduction in —— been very carefully 
considered, Little saving been attempted in the 
case *4 ee ery crank - cases, — and 
similar parts ; but the reci tin ts, parti- 
cularly what may be called the detail. work of the 
motors, have been lightened as much as possible. The 
actual weight of one of the motors in ranning condi- 
tion on the test-bench was 1670 lb.—that is, almost 
exactly 8 Ib. per brake horse-power. There has been 
largely in the motors a high tensile nickel-chrome 
steel, manufactured by Messrs. Vickers Sons and 
Maxim, Limited. 

A clear idea of the engines is afforded by the front 
and back views of the engines, published in Figs. 1 
and 2 respectively on page 244. It will be seen that 
there are eight cylinders, cast in pairs, side by side. 
Fig. 3 shows the crank-shaft. The cylinders are of 
a close-grained cast iron, and differ from ordinar 
practice, as the water-jacket is separately fitted, 
oer of planished copper. The exact arrange- 
ment will be seen by reference to Figs. 4 and 5 on 
e 245, the former view showing the rear of the 
cylinder and the copper jacket removed. The advan- 
tage will at once be obvious, as by this design it was 
possible to examine the outside of the inner wall of 
the cylinder after the casting had been made. The 
planished copper jacket is screwed on the cylinder 
jacket, as shown by Fig. 5, which illustrates the front 
of the cylinder with this copper jacket in the rear. 
The valves are of the mushroom type, and are placed 
side by side, with ordinary spiral springs, as shown in 
Fig. 1. There is a very large water space around 
the valves, which, for the sake of lightness, is built up 
of welded steel. Indeed, the cooling arrangements 
are er thorough, The water is taken in 
from suctions placed abaft the motor, and driven by 
high-speed centrifugal pumps to the water-jackets. 
There are two pumps for each engine mounted on one 
bed, and driven by a universal jointed shaft connected 
with the gear on the forward end of the motors. The 
carburettor is placed high up on the outside of each 
engine, as shown in Fig. 2, and connects by a pipe 
across the cylinder head with a mixing-chamber and with 
the cylinder induction pipes, which are on the inner side 
of the motor, Fig. 1. th high-tension battery and 
high-tension magneto systems of ignition are provided, 
the former as a stand-by and for use at the starting 
of the engines. 

The pistons are of the trunk type, as generally adopted 
by the oy and are clearly illustrated by Figs. 6 
and 7, while the connecting-rod is shown in Fig. 8. 
The lubricating system is absolutely automatic, and 
supplies oil at a temperature of not more than 110 deg. 
Fehr. to all the important bearings at a pressure of 
12 1b. per square inch. ‘The clutches are carried on 
brackets bolted to the aft end of the frames of the 
engines ; they are of the cone type, with frictional 
engagement for positive lock. he thrust bearings, 
which are mounted on the same shaft as the clutches, 
are of the Hoffmann ball type, carried in gun-metal 
boxes held by trunnions. 

The engines are built as a pair, the valves in each 
case being on the inner sides for convenience in super- 
vision on board the boat. As the distance between the 
shaft centres was fixed by considerations of hull 
design, it was decided to set the engines at a slight 
angle outwards from the vertical, in order to obtain 
more room between the motors, for examination and 
handling of the valves, &c. Thus it has been possible 
to arrange all the working parts on the inner side 
of the motor in accessible itions, as shown in 
Fig. 1. The engines and the propeller shafting 
are set at an inclination of about 11 deg. to the 
horizontal. In view of the enormous stresses that 





such a boat will be called upon to bear when being 
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400-B.-H.-P. PETROL-MOTOR; RACING-BOAT “SIDDELEY-WOLSELEY.” 
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driven at high speed through a seaway, provision is 
made to allow a little flexibility to the shafts to pre- 
vent excessive angular stresses. The shaft is sup- 
a at the inner end of a long stern tube, and 

tween this and the propellers there are two bear- 
ings on brackets suspended to the hull of the boat. 
The shaft itself is of Vickers axle carbon-steel of a 
tensile strength of 40 tons per square inch, and is 
1}4 in. in diameter. It will thus be seen that from 
first to last the company have sought to pores high- 
speed boat of limited length, which will prove reliable 
and capable of being driven in a seaway. The per- 
formance of the boat and the details of design, which 
we hope later to discuss more fully, are thus of great 
interest from the point of view of mechanical engi- 
neering. 








Austro-Hungarian Coat.—The production of coal in 
the Austro-Hungarian Empire in December was 1,081,458 
tons, and that of lignites 2,171,943 tons, or altogether 
3,253,401 tons. The aggregate production for the whole 
of last year was: — , 13,828,438 tons; lignites, 
26,048,073 tons, or altogether 39,876,511 tons. These 
figures ne with an output of 13,473,000 tons of coal 
in 1906, and 12,585,000 tons of coal in 1905 ; and 24,167,000 
=e lignites in 1906, and 22,692,000 tons of lignites in 





Be.cian Coa. Luports.—The imports of coal into 
Belgium in December were 442,515 tons, as compared 
with 463,505 tons in December, 1906. The aggregate 
imports for the whole of last year were 5,273,015 tons, as 
compared with 5,368,789 tons in 1906. he imports, 
accordingly, fell off last year to the extent of 85,774 tons. 
Of the 5,273,015 tons imported into Belgium, last year, 
mange tons came from Germany, 653,041 tons from 

rance, 1,755,488 tons from Great Britain, and 82,937 
tons from Holland. 





Twenty Years’ Avertcan Picg.—The production of 
pig iron in the United States last year was 25,736,977 
tons, the corresponding output in 1906 was 25,307,191 
tons, so that 1907, after beat all vious records. This 
would not, however, have been the case if what may 
happily now be termed the late American panic had 
occurred three months sooner ; as it was, the uction 
of the fourth quarter of last year was materially reduced. 
The production of pig iron in the United States for the 
twenty yearsending with 1907 inclusive was as follows :— 


Year. Tons. Year. 

1888 6,489,738 1898 11,778,984 
1889 7,608,642 1899 18,620,708 
1890 9,202,703 1900 18,780,242 
1891 8,279,870 1901 15,878,354 
1892 9,157, 1902 17,821,307 
1893 7,124,502 1903 18,009, 252 
1894 6,657 ,888 1904 16,497,083 
18056. : 9,446,808 1905 ; .. 28,022,380 
1896 ae oll 8,623,127 19066 «.. .. 25,807,101 


1807 .. «.. += 9'652,680 1907 ..  .. 26,786,077 
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NOTES FROM THE UNITED STATES. 
PaILADELPHIA, February 7. 

Tue determination of the steel interests to maintain 
prices at their present level has accomplished some 
-— in the way of bringing out business that has been 

elayed for lower prices. The determination has pro- 
bably had another effect—namely, to check the pre- 
SS of orders for new enterprises which have 

n in contemplation for months. While there are 
many reasons for maintaining present prices, there are 
some reasons against the policy, and these may 
develop later. It is the firm belief of some powerful 
interests that the law of supply and demand will act 
in favour of a reduction of quotations, and this is the 
point at issue. 

An immense amount of work, most of which was 
planned a year ago or more, is still pigeon-holed, and 
it is impossible to present any reasons which will 
influence this business one way or the other. The 
slight improvement which has taken place within the 
past seven or ten days has afforded some encourage- 
ment. A vast number of users of iron and steel have 
scarely any material on hand. Upwards of 70 per 
cent. of the productive capacity of the country is idle, 
and in the meantime mill products are rapidly wearing 
out, and a host of new enterpriges are only awaitin 
development dependent upon more favourable financia 
conditions. Therefore, in order to understand the 
probable developments of the next six months, it is 
only necessary to understand the financial situation. 
The volume of available money ia the banks is steadily 
increasing. Large amounts of money that were tied 
up are now within reach of borrowers. At the same 
time the fundamental conditions which created the 
present abnormal developments still remain to a large 
degree. 

“The American Bridge Company have booked orders 
for about 30,000 tons, which is less than one-third of 
the mill capacity. Within twenty-four hours struc- 
tural material manufacturers have been asked to bid 
upon 25,000 tons of material for Western and Pacific 
Coast markets. Within a week car-builders have 
secured contracts for the construction of several 
thousand cars, and already inquiries have been re- 
ceived in Pennsylvania mills for the necessary 
materials. The ware industry has materially 
improved, but under a reduction of 10 per cent. on the 
quotations on certain lines, notably builders’ hard- 
ware. Wire nails have been slightly advanced in 
price ; but cut nails have been reduced. The wire re- 
—— are very heavy from agricultural sections. 

greements have been made among Eastern iron- 
makers to continue old quotations until March 1. By 
that time the manufacturers will be able to see whether 
a general reduction will be advisable. There are so 
many contradictory conditions in the market that it 
is impossible to prepare an intelligent report at this 
writing, In other words, there may be a general and 
sweeping cut in prices, notwithstanding all that has 
been said by the larger manufacturers concerning the 
absolute necessity of opposing any reduction. 

The industry is swinging on a pivot this week, and 
the best informed are uncertain as to which way things 
will go. There is an anxiety on the part of manu- 
facturers to whip consumers into line, and if they 
refuse to be whipped, the manufacturers may possibly 
conclude that the great economic laws of trade are 
stronger than their resolutions. 





Tue Bercex-Curistiania Ratwway.—This very im- 
portant and, from an engineering point, ex ingly 
interesting railway, was to have been opened on December 
16, 1907, although a section still remains unfinished, necessi- 
tating the crossing or circumventing of a A heavy 
snowfall, however, frustrated this plan, and has caused 
some little apprehension as to ible difficulties of a 
similar nature in the future. The snow in some of the 
cuttings lay many metres d and the rotary snow- 
plough, pushed by two locomotives, proved unequal to 
the task of clearing the line so as to allow of trathe. It 
was, in fact, very difficult work t» get the plough and 
locomotives back. According to the present p! regular 
traffic will, it is understood, not be opened until late in 
the spring. 

Frencn Coat-Mininc.—The production of coal and 
coke in the French departments of the Nord and the Pas- 
de-Calais Seem to be steadily expanding, notwithstand- 
ing some fluctuations occasioned by labour difficulties. 
The output for each of the last ten years was as follows :— 

Coal. Coke, 
Tons Tons 
19,951,604 


1,436,799 

20,540,872 
20,870,580 

507 
18,986,931 
22,919,619 
22,712,908 
24,273,055 
22,071,169 
24,762,744 


representing the production 
ts year, was ey ay an Shows: 
506 tons ; Pas-de-Calais, 17,829,238 tons. 


The total of 24,762,744 tons, 
last 


of the twod 
—Nord, 6, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
business in the pig-iron market was at a standstill, no 
transactions being recorded. At the close of the session 
sellers of Cleveland warrants quoted the advanced prices 
of 483. 64. cash and one month, and 48s. 44d, three 
months. In the afternoon the market was strong, and 
2000 tons of Cleveland warrants were done at 483. 7d. 
eight days, and from 483. 6d. to 483. 7d. one month, 
with buyers over at the latter quotation for cash and 
a eB a Closing quotations were firm at 48s. 8d. 
cash and one month, and 48s. 6d. three months 
sellers. On Friday morning the market was firm, 
but almost idle, only one lot of Cleveland warrants 
being dealt in, near the close, at 483. 8hd. thirteen 
days. The session closed with sellers quoting 483. 9d. 
cash and 48s. 8d. one month. In the afternoon a strong 
tone again prevailed, and 1500 tons of Cleveland war- 
rants changed hands at odd dates. The dealings were 


ot 48s. 7d. twenty days, 483. 8d. twenty-five days, and | pan 


twenty-six days, and closing prices were 
. cash and one month, and 483. 74d. three 
months sellers. On Monday morning the opening was 
strong, but only one lot of Cleveland warrants was done 
at 493. cash, and at the close sellers quoted 483. 114d. cash, 
with buyers at 1d. less. There were no month quotations 
and buyers offered 483. 3d. three months, but there 
were no sellers. At the afternoon session come 3500 
tons of Cleveland warrants were put through at from 
483. 94d. to 483. 104d. cash, 483. 8d. one month, and 
48s. 44d. three months, with buyers over for both one 
and three months. Closing sellers quoted 48s. 11d. cash, 
483. 84d. one month, and 483. 54d. three months. Ona 
Tuesday morning the market was weaker, and 3500 tons 
of Cleveland warrants were dealt in at 48s. 8}d. cash, 483. 8d. 
six and three days, 483. 84d. three days, and at 483, 44d. 
March 30, with cash sellers over. Forward sellers quoted 
48s. 6d. one month, and 483. 4d. three months. In the 
afternoon Cleveland warrants were practically unchanged. 
and 3000 tons changed hands at 48s. 8d. cash, with buyers 
over. At the close sellers quoted 483, 9d. cash, 48s. 6d. 
one month, and 48s. 3d. three months. When the market 
opened to day Syb yee te the tone was a shade firmer, 
and 3000 tons of Cleveland warrants were done at 
48s. 9d. cash, from 48s. 9d. to 483. 84d. five days, 483. 6d. 
twenty-one days, and at 48s. 5d. one month. The close 
was strong, with sellers quoting 483. 104d. cash, 483. 7d. 
one month, and 48s. 3d. three months. Cash buyers of 
hematite offered 593. In the afternoon the market me 
weaker, and Cleveland warrants were dealt in at from 
483. 9d. to 483. 8d., 483. 84d. and 483. 84. cash, with 
closing buyers over at the latter figure and sellers at 
483. 84d. ‘The other dealings were at 483. 64. and 483. 5d. 
one month, and 483. 3d. three months, and the forward 
closing quotations were 483. 54d. one month and 483. 4d. 
three months sellers. The total turnover was 5000 tons. 
The following are the market quotations for makers’ 
No. 1) iron :—Clyde, 633. 6d. ; Calder, 64s. 6d. ; Garts- 
errie, 64s.; Summerlee, 65s. 6d.; Langloan, 763.; and 
Coltness, 87s. (all shipped at Glasgow); Glengarnock 
(at Ardrossan), ; Carron (at Grangemouth), 603.; an 
Shotts (at Leith), 68s. 

Sulphate of Ammonia.—There has been a fair business 
doing in sulphate of ammonia lately, and the market 
price keeps steady. The quotation to-day is 12/. 1s. 3d. 
per ton for prompt business, Glasgow or Leith. The 
amount shipped from Leith Harbour last week was 1741 
tons, 


Scotch Steel Trade.—The conditions in the Scotch steel 
trade are practically unchanged this week, but fewer 
specifications are making their way into producers’ 
hands. The latter are viewing with some degree of 
alarm the consequences if the trouble on the North- 
East Coast should extend to the Clyde. Employment in 
this district has been bad enough recently without any- 
thing further coming to disturb things. The trade 
generally is looking a shade better, but mills are not yet 
all in full running. Towards the end of last week it was 
reported that there were sellers of ship-plates in the 
market at 6/. net, and of angles at 5/. 143. 6d. net, 
whereas the official selling wy are for the former 
6/. 12s. 6d., and for the latter 6/. 5s , both less 5 per cent. 
A reduction of from 5s. to 103. per ton seems to have 
been early expected, but so far no alteration has taken 
place, A meeting of the Scotch Steelmakers’ Associa- 
tion was held at the ——s of this week, when 
it was agreed that no reduction could be made in the 
present official selling prices of steel, as the general 
costs at works were so very high just now, Structural 
material is still in request, and some orders have 
lately been fixed up. The export trade continues to be 
quite satisfactory in everything but prices, which are 
extremely low and just bordering on the no-profit line, 
if not below it. 


Malleable-Iron Trade.— L per tone prevails in the 
malleable-iron trade of the West of Scotland this week. 
The demand on home account is very unsatisfactory, and 
while there is a fair inquiry for export, the prices offer- 
ing are said to be without profit. A meeting of the 
malleable-iron makers was held on Monday of this week, 
when the question of prices was under consideration. It 
was ultimately agreed to make no reduction in prices in 
the meantime. 

Shipbuilding.—The following shipbuilding orders are 
reported :—The Ailsa Shi building Company, Ayr, have 
received an order from tho Southampton, Isle of Wight, 
and South of England Royal Mail Steam Pack - 

y, Southampton, for the construction of a steamer.— 
essrs. Paul Jones, Son, and Co., Gourock, have received 
orders for two 28-ft. cabin launches, one of them being 


, 





for Mr. R. S. Golding, Glasgow. Both vessels will be 
equipped with petrol engines. 

Scotch Pig Iron.—During the past few days some fair 

uantities of Scotch pig iron have been sold for early 
shipment to San Francisco. A fairly good all-round 
inquiry is reported, and makers are better employed. 
Prices have firmed up. Hematite is not in any great 
demand. 

The Coal Trade.—The Scotch coal trade is rather quiet 
and prices are easier. The aon to-day are nomi- 
nally as follows:—Ell, 10s. 9d. to 11s. 34. per ton; splint, 
11s. to 11s. 6d. per ton ; and steam, 11s. 6d. to 12s. per ton. 





NOTES FROM SOUTH YORKSHIRE. 
field POET 2 bm: nape 
She. Gas. Light Company.—The -yearly report 
of the Sheffield United Gas-Light Company, to be 
presented at the 106th meeting of shareholders on March 9, 
shows that there has been a general increase in the com- 
y’s business. The sale of gas during the half-year 
was 1,692,687,000 cubic feet, the additional quantity sold 
being 128,568,000 cubic feet, or 8.13 per cent. Coal has 
cost the company 28,807/. more than during the previous 
half-year, this being due to the extra quantity carbonised 
and the high price of fuel. The sale of coke, however, 
ad been on the increase. The dividend will be as 
follows :—On 135,000/. Class A stock, 6750/.; on 209,984/, 
Class B stock, 10,499/. 4s.; on 523,500/. Class C stock, 
26,1750. 


Messrs. Bessemer’s Successful Year.—Colonel Allen pre- 
sided at the annual meeting of Messrs. Henry Bessemer 
and Co., Limited, at the Cutlers’ Hall, on Tuesday, and 
in moving the adoption of the report and _ balance-sheet 
and the payment of a 124 per cent. dividend, said 
13,0197. 4s. 8d. had been expended by the directors on 
improvements and extensions, the whole of the amount 
having been spent on the Sheffield works practically. The 
stock-in-trade amounted to 38,4037. 2s. 3d., as against 
98632. 5s. 5d. This offered a strange indication of the 
depressed condition of trade during the last few months 
of the year, for nearly 17,000/. of the sum referred to 
was really finished material ready for delivery. They had 
liabilities to creditors amounting to 53,035/. 93. 8d., which 
was more than usual. The balance left to be dealt with 
was 134,955/. 123. 4d. With respect to the net profits, 
amounting to 30,531/. 17s. 1d., it had to be remembered 
that with the most careful and cautious discretion it was 
impossible to entirely guard against sudden changes in 
market value of raw materials. Therefore he suggested 
that the only fair means of estimating the stability of 
a commercial undertaking was to take the average result 
of a period. Taking that basis, he found that the firm 
had, during the past sixteen years, been able to pay the 
shareholders an average dividend of 12 per cent. per 
annum, which he thought highly satisfactory. 


Yorkshire Engine Company's Annual Meeting.—Mr. 
Blake Walker presided at the annual meeting of the 
Yorkshire Engine Company, Limited, held at the Royal 
Victoria Hotel, Sheffield, on Wednesday, and proposed 


d| the adoption of the annual report and balance-sheet. 


The report provides gloomy reading ; the directors regret 
that the result of the year’s working has been so unsatis- 
factory, and different to what was anticipated. Many 
causes are given for this result. Serious penalties for late 
deliveries had been incurred, some of which were still un- 
settled. The work in progress amounted to 26,227/., and 
most of it will be completed within three months. The 
directors regret that there is at present very little new work 
of a paying character obtainable. Additional ordinary 
shares were issued during the year, and a call of 5/. made on 
all the ordinary shares, amounting to 18,000/. Of this sum, 
16,8007. was received. It wasintended to apply a portion 
of this money in obtaining new tools and equipping the 
works for the manufacture of motor chassis, but very 
little had been possible in this direction in consequence 
of the losses which became manifest after the last meet- 
ing. There was a large attendance of shareholders, and 
after considerable discussion, the report and balance- 
sheet were adopted. 


South Yorkshire Coal.--Steady business has been the 
order in the South Yorkshire coal trade, and the pits have 
plenty of work on hand. The chief item of interest 
during the week has been the Humber contracts. The 
owners’ position is unquestionably a strong one, and 
although many of the Fall trawling companies have 
decided to take their supplies from the Tyne, South 
Yorkshire collieries are fully occupied, and plenty of 
demand exists for the bulk of all that is produced. 
Under these circumstances the attitude of owners is one 
of indifference. Manufacturing fuel remains firm, best 
Barnsley hards being listed at from 12s. to 12s. 6d. per 
ton. House coal is quieter owing to the mild turn of the 
weather, but fairly good tonnages are being despatched 
to London and the Eastern Counties, prices ruling at 
from 12s. 6d. to 133. per ton. Best local steel-melting 
coke has become somewhat weak, and does not realise 
more than 12s, per ton. 

Tron and Steel.— rts to hand as to the condition 
of local industries, both in the heavy and lighter branches, 
are not very encouragi The difficulties in the ship- 
building trade have tended to cause an all-round uneasi- 
ness in the east end of the city, and the reports lately 
issued by several of the leading British steel firms amplify 
the weakening effect the shipbuilding crisis has had upon 
the steel trade. New orders have been few and far between 
during the week, the most noticeable slackening being 
s>en in the railway rolling-stock material forges. In the 
iron market Derbyshire and Lincolnshire pig iron remain: 
stati , and the declines of a week have tended 
to stimulate buying. Hematite is easier, and West 
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iced last week at the low quo- 
tation of 703., less per cent., has dropped a further 
ls. during the week. In the lighter departments the 
demand is, although not considered satisfactory, suffi- 
ciently strong to keep manufacturers busily employed. 
Customers for tool steel, and other crucible steels, are 
fairly forward, and though business in high-speed steel is 
not by any means as steady as it would be wished, a 
fair amount of work is in hand for the United States. 
File-makers are well occupied, but several local houses 
are awaiting the contracts for the War Office which 
are shortly to be placed. It is an interesting fact that 
in the specification issued by the Admiralty relating to 
the annual contract for files for the dockyards is a condi- 
tion that every file supplied shall be stamped “‘ warranted 
best crucible cast steel.” The specification provides for 
a supply of 20,000 dozen files and rasps, which is a reduc- 
tion of about 5000 dozen upon last year’s contracts. 


Coast, which was 





Great Yarmoutu.—The Great Yarmouth borough 
surveyor (Mr. J. W. Cockrill) has prepared plans for a 
fish-basin which is now under consideration by the town 
council. The principal feature of the scheme is a basin 
16 acres in extent, and 3800 ft. of quay, at which 182 
boats can be berthed end on for landing fish. Some 270 
other boats which have cleared their fish can also lie 
in the basin, which would thus accommodate altogether 
about 450 boats. The quays will be constructed of Jarrah 
timber, and the cost, including dredging down to 12 ft. 
at low water, is estimated at 72,5007. 





An Iratian ATLaNtic Lingr.—Like some of the other 
Italian rome | companies, the “Italia” Societa di 
Navigazione a Vapore, Geneva, has recently made 
important additions to its ton: , and on Saturday, the 
15th inst., Messrs. vid and William Henderson and 
Co., Limited, Glasgow, launched the large twin-screw 

nger steamer Taormina, which they have built to 
their order. The principal dimensions of the vessel are :— 
Length, 500 ft.; breadth, 58 ft.; depth, moulded, 37 ft. 3in., 
with a gross tonnage of about 9000 tons. The vessel has 
been specially designed for her owners’ passenger service 
between Genoa, Naples, and New York. Accommodation 
is provided in a steel house on the promenade deck amid- 
ships for about 60 first-class passengers. Special atten- 
tion has been given to the emigrants’ accommodation, 
provision being made for about 2500 persons. The pro- 
lling machinery will be supplied and fitted by the 
builders. The twin engines, being triple-expansion, 
have cylinders 254 in., 43 in., and 71 in. in diameter, 
with a stroke of 51 in., and — with steam from 
three double-ended boilers, working under Howden’s 
system of forced draught at a pressure of 200 lb. 





SHIPBUILDING In Norway.—On January 1, 1908, there 
were in course of construction ninety-one vessels, of which 
the aggregate tonnage in Norway amounted to 56,500 
tons ; of this total, six were sailing vessels, with an aggre- 
gate tonnage of 770 tons, and eighty-five were steamers, 
with an aggregate tonnage of 55,740 tons gross; eighty- 
one of the steamers were built of steel. On January 1, 
1907, there were in course of construction eighty-two 
vessels, with an aggregate tonnage of 60,000 tons. The 
Bergens Mekaniske Verksted heads the list as far as 
tonnage goes, having in course of construction eight 
steamers, with an te tonnage of 10,775 tons gross ; 
amongst them one of 3400 tons for a Christiania 
owner. The largest number of vessels—twelve—is at the 
Akers Mekaniske Verksted, but the aggregate ton 
is only 6650 tons. The Fevig Iron-Ship-Building Com- 
pany has six vessels in hand, with an aggregate tonnage 
of 9260 tons, including a steamer of 3500 tons for the same 
firm that has ordered the above-mentioned 3800-ton boat. 
The Laxevaag Iron Ship- Building Company has in course 
of construction five v of an segregate ton of 
6140 tons. The Nylands Verksted is building pated 
vessels, of an aggregate of 6925 tons. Christiania owners 
have altogether ordered eighteen vessels, with an aggre- 
gate tonnage of 19,255 tons ; and Bergen firms are respon- 
sible for nine vessels, of an aggregate tonnage of 8700 
tons ; nine steamers are being built for foreign account— 
Scotch, Icelandic, Brazilian, and Swedish. 





Tue Fixation oF ATMOSPHERIC NiTROGEN.—Several 
notable novelties have recently been proposed for the 
fixation of atmospheric nitrogen and for gas reactions in 
general. In the fixation of atmospheric nitrogen, the 
nitrogen must be heated to combine with the oxygen, 
and at once be cooled again to prevent redecomposition 
of the formed oxide. According to the British Patent 
No. 13,965, of 1906, which we noticed in our abstract 
columns of January 3, 8. Z. de Ferranti effects this cool- 
ing by allowing the gas mixture, which has passed through 
a turbo-sompressor lore it enters the chamber in which 
the arc discharge takes place, to — in a nozzle of 
peculiar construction, and further by sending it to a 
wheel system which abstracts the kinetic energy of the 
gas; the gas then flows through a vacuum receiver or 
pump to another turbo-compressor, which, like the first, 
is provided with intermediate coolers. The Westdeutsche 
Thomasphosphat-Werke pre} nitrogen dioxide and 
nitric acid, according to the man Patent No. 182,297, 
from a partly dissociated mixture of air and steam. In 
this case the hyd has to be removed before cooling 
can occur, lest it should reduce the already-formed NO, 
again. The mixture is through thin-walled porous 
Gent. ; the hpdeages’dittens terete 

nt. ; the hydrogen diffuses through the pores, whi 
= ‘dielen ace * molecule to fas out, and 

8 diffusion is facili ising the pressure inside 
the tube and by lowering it outside the tube. 





heated to about 1600 deg. read 
i 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLespRoucH, Wednesday. 

The Cleveland Iron Trade,—Notwithstanding serious 
labour troubles, the iron market is steady, and there is 
& moderate amount of business doing. A general opinion 
prevails that but for the labour disputes t would be 
considerable briskness in pig iron. As it is, consumers 
hesitate to buy forward, and now confine themselves to 
purchases for early delivery. Towards the end of last 
week, however, one or two contracts over a period were 
made, and there were inquiries for summer and even 
autumn account. The statistical situation is highly 
satiefactory. The output of Cleveland pig is not quite 
sufficient to meet current requirements, with the result 
that the warrant stores have still to be slightly drawn 
upon. Production of hematite is also fully taken up, and 
some rather heavy sales have recently ed both 
on home and Continental account. Deliveries of pig iron are 
excellent, shipments being unprecedented for this season 
of the year. So far this month they average over 5000 
tons Ze? working day, and they promise to exceed the 
record February clearances of last r=, which reached 
117,744 tons. No. 3 g.m.b. Clevelan i pig is firm at 49s. 
f.0.b., whilst No. 1 stands at 5ls. 6d. ; No. 4 foundry, 
48s. 6d. ; and No. 4 forge, 483. Nos. 1, 2, and 3 East 
Coast hematite pig are now selling at 58s. 6d. That is 


the least figure named, but is regarded as the general | }, 


market quotation, though some of the leading makers ask 
583. 9d., and in some cases up to 593. Spanish ore is 
steady and strong, and a very considerable business has 
been done in it of late, contracts having made for 
over 100,000 tons. Rubio, of 50 per cent. quality, is put 
at 15s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—The shipbuilding and 
engineering disputes may have disastrous effects upon 
several branches of the manufactured iron and s in- 
dustries. Many firms have good contracts made, some of 
them having work secured which will keep them well 
occupied for some months under ordinary conditions, but 
strikes may interfere with the execution of orders. New 
work is now difficult to secure. Principal quotations 
are :—Common iron bars, 7/. 5s.; best bars, 7/. 12s. 6d. ; 
best best bars, 8/.; packing-iron, 5/. 15s.; iron ship- 
plates, 67. 10s. ; iron ship-angles, 77. 5s. ; steel bars, 7/. ; 
steel ship-plates, 6/. 103. ; steel —_ 61, 2s. 6d. ; 
steel —_ 6/. 153.; steel hoops, 7/.; and steel joists, 
6. 123. 6d.—all less the customary 24 per cent. discount ; 
whilst cast-iron chairs are 3/. 12s. 6d. ; cast-iron columns 
(plain), 6/. 15s.; heavy sections of steel rails, 6/.; and 
steel railway sleepers, 6/. 12s. 6d.—all net cash at works. 
Producers of rails are probably better situated than 
makers of other descriptions, but they have eased their 
quotations in the hope of inducing new business. 


Effect of the Jarrow Dispute.—One result of the con- 
tinuation of the dispute at Jarrow blast-furnaces has 
the dismissal of over two hundred workmen em- 
ployed at Grinkle Mine, in Cleveland, and on Monday 
their period of enforced idleness commenced. Recently 
the owners have been stocking thousands of tons of stone, 
with the object of keeping the mine going; but a fort- 
night ago it was deemed necessary, as a precautionary 
measure, to give the men engaged in that portion of the 
mine from which ironstone is supplied to Jarrow, by boats 
running to the Tyne from Port ve, a fortnight’s 
notice to cease work, and this took effect on Saturday. 
The date of the resumption of work in this part of the 
mine will, of course, depend upon the develupments at 


mage | Jarrow. Those men employed in winning ironstone to 


meet Tees-side orders will continue working. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been rather quiet. 
The best large has ranged between 16s. 3d. and 16s. 9d. per 
ton. The house-coal trade has shown little change; the 
best ordinary descriptions have made 16s. to 18s. per ton ; 
No. 3 Rhondda large has brought 19s. 6d. to 20s. per ton. 
Foundry coke has realised 18s. to 22s. per ton, and furnace 
ditto 163, to 18s. per ton. As regards iron ore, Rubio has 
made 14s, to 14s. 6d.. per ton upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

Western Wagon and Property y, Limited.—The 
twenty-fifth ordinary meeting of this company was held 
on Saturday at Bristol. The: report of the directors, 
which recommended a dividend for the year at the rate 
of 10 per cent. per annum, was ad ; 2148/. was 
written off, the amount at which simple hire wagons stood 
in the books, and 1082/. was carried to the credit of the 
financial year 1908. Sir G. White, who ——- stated 
that the net revenue for 1907 had been 19,996/., as com- 

with..16,665/. in 1906, 16,585/. in 1905, 17,2122. in 

904, and 17,752/. in 1903. Last year had, ecosdingly, 

beaten the record. The reserve fund now stood at 80,000/., 
or 57 per cént. of the paid-up share capital. 

The Swansea Valley.—The tin plate trade has shown a 
more buoyant tone, and an increased demand is antici- 

ated in the early future. The demand for tin-plate bars 
oe also improved. The output of the collieries has been 
about an average. 


Tenders for the Great Western Railway —Two Great 
Western Railway twin-screw tenders for ocean 
and mail traffic at Plymouth, which are being built ~ 
Messrs. Camm ird, and Co., at Birkenhead, will be 
'y for service this spring. The first was launched 
last Tuesday. The v which will be named the 
Sir Francis Drake and the Sir Walter Raleig ry - be 
in. depth 
y will have a speed of 15 knots, the 


151 ft. 6 in. long by 38 ft. Gin. beam by 14 ft. 6 
moulded, and t 


-cruisers, eight su 





horse-power being 2000. They will have three decks, 
three saloons, and a retiring-room for ladies in the 
ot ux’ the gusty bended ih pemmet wale eee 
‘or the s y jing of passenger traffic t 
oe fo paar The work of renewing and re- 
decking Millbay Pier has been commenced. 
Pontypridd.—Considerable interest is taken in Ponty- 
idd in the development of the Maritime peg Agee 
estern wean nye For some months past the work 
of enlarging the shaft has been carried on, and in the 
meantime operations have been conducted with the view 
of penetrating to another seam through the great South 
Wales anticlinal fault. The announcement is now made 
that this has been succeesfully accompli . The com- 
pany is introducing the most modern type of electrical 
mac -<¢ and the whole of the winding operations will 
becarried on by electricity, with an automatic 
ment which will make overwinding an impossibility. The 
seam which has been reached contains an abundant 
supply of coal of excellent quality. 


Dowlais.—The iron and steel trades have shown no 
improvement. Some moderately large lots of light and 
beavy rails, fish-plates, bars, and metallic sleepers have, 
however, been turned out. 

Death of Mr. C. Lundie.—The death is announced of 
Mr. Cornelius Lundie, for 7s of forty years general 
manager of the Rhymney Railway. Mr. Lundie spent 
is early years in New South Wales; but as he was not 
7 successful as an <a, he returned to land 
and took service under Mr. Brassey, the great railway 
contractor. He superintended the construction of that 
co of the Caledonian Railway which extends from 

offatt, in Dumfriesshire, tothe Beatock summit, where 
the line surmounts the ridge of the Lead Hills, descend- 
ing afterwards to the valley of the Clyde. After passing 
some years in Ireland, Mr. Lundie me associated, in 
1851, with the Blyth and Tyne Railway. He entered 
the service of the Rhymney ilway Company in 1861, 
and he remained connected with it till he could work 
no longer. Mr. Lundie had attained at his death the 
great age of ninety-three. 


Reames (Alexandra) Docks.—Speaking on Friday at 
the half-yearly mgeting of the Alexandra (Newport and 
South Wales) Docks and Railway Company, Lord Trede- 
gar, who presided, said the first section of the general 
hb of re-organisation of hoist is and running lines 
had been practically completed. Great ss h 
made with the dock extension and new dock entrance 
works. By October 22 the deep-water area, in all about 
48 acres, had been filled to the level of the water in the 
existing docks. Then dredging operations were taken 
in hand, and in three days a cut was made through the 
earthwork dam which had been left between the South 
Dock and the extension works. 








A Provectrep Russian Sree, Troust.—Reports are 
current about the formation of a Russian steel trust, and 
it has even been asserted that what the promoters of the 
scheme desire is the formation of a concern on the lines of 
the American Steel Corporation. The present unions are 
understood to have proved unsatisfactory and inefficient, 
and this is stated as the reason why three of the large 
South Russian companies—namely, the Dnieprovienne, 
the Russo-Belge, and the Cees —aere entered upon 
negotiations with the above object in view. Other 
firms are said to have approached on the subject ; 
but nothing definite has so far transpired. 





Extecrric Power 1n YorksHire.—The tenth half- 
yee d meeting of the Yorkshire Electric Power Company, 

imited, was held at Leeds on Tuesday, the 18th inst., 
Mr. A.G. Lupton in thechair. The chairman stated that 
oe the past six months 3746/. had been expended on 
capital account, principally for mains laid in Farsley, 
reece Horsforth, Ossett, Ravensthorpe, Liversedge, 
Thornhill, H tshead, and Pudsey, and for service equip- 
ments required to supply customers in those and other dis- 
tricts. The revenue account showed receipts of 7293/., as 
comps with 4700/. in y= vious hal: fy — the 
working ex were -» &8 against ., leaving a 
profit of 856i., as compared with a loss of 403/, After 
payment of interest on a 40,000/. mortgage, the net 
revenue account showed a loss of 139/., as against a loss 
of 12117. in the previous half year. Four years ago the 
use of electricity for textile purposes was so limited as to 
be practically papiatie ; but now there were districts in 
which entire mills were run electrically. 





Tue Unirep States Navy.—There are at present 
twenty-nine ships building for the United States Navy, 
as against twenty-two a year ago. During 1907 the 
following American warships went into commission :— 
Battleships—Nebraska, Vermont, Kansas, and Minne- 


sota ; od cruisers—California and South Dakota ; 
tected cruiser—Milwaukee; training ship—Cumber- 
; and submarines— Viper, Cuttlefish, Tarantula. 


The twenty-nine ships now under construction embrace 
seven battleships, two armoured cruisers, three scout 
a Einsee thang five destroyers, two colliers, 
and two tugs. Omitting the submarines, these ships 
represent a displacement of 155,430 tons, a force of 
285,870 horse-power, and a monetary value of, exclusive 
of armour and armament, 40,699,000 dols. The more 
important additions to the naval programme during 1907 
were the battleships North Dakota and Delaware, tive 
torpedo-boat_ eye Se g seven submarines. The 
two battleships are to of 20,000 tons di t ; 
the ware is to be equipped with triple-expansion 
engines, and the North Dakota is.to have Curtis tur- 
bines. The five destroyers are also to have turbines, 








248 ENGINEERING. [Fes. 21, 1908. 











THE NEW ROOF OF THE CHARING CROSS STATION, S.-E. AND C. RAILWAY. 
MR. P. C. TEMPEST, M. INST, C.E., ENGINEER; MESSRS. ANDREW HANDYSIDE AND CO., LTD., DERBY, CONTRACTORS. 
(For Description, see Page 234.) 







Fig. 74. 



















@a0gs0T OO Sa a 











v 
Gta 





By Y 


w 








l6éx38*%T 



























a. cd F2OrG21ORLO OO La 


$core|o!9} | 





























PART INSIDE ELEVATION OF SCREEN 





' 
' 
i 
| 
' 





Fig. 75. 
















GIROER 





























GIRDER A 





PLAN OF PRINCIPALS 















©°0 0! 









































[ ELEVATION OF PRINCIPALS 7 
BETWEEN WALLS & COLUMNS 


















Ftg.77. 


FRONT ELEVATION OF GIRDER & PRINC/ PALS 







ELEVATION OF PRINCIPALS 
BETWEEN COLUMNS 












| a RS ee ey EE 



























XX 


Id 


(163.4) 


xX 

















Fic, 78. View or Enrrance To Station, showrnc SCREEN. 











‘LG Od 


—— 



















— 














it Ox) 7-94” NOIL29S (is jaa 40 No1L93IS 
~~ P Cre? 
let \e - (en a) wv iv NY 
“47 wae 1 Sy’ - 
i »s 
a 
4 





c. 
J 


H*LXD LS 
4 

ee 

cm 

ame | 


As. 
A>. 


BXEX9 cL MOUIGT 



































' 
‘ eake 7 inne 
J 3 ‘Bay ab (91aa02 7 HX EXG:S 
EIS ee S Opto" To_o% 010 0001000 ose o % 
BASIS AOD F ste s9 37 Ce id bee ° ©0,0,0. | 6 
# be-= DA PR be bea . 
alla iia ody. Ke Hf 09, 0;98, 43 it -> Sree 














x 











10 x OF 
° 
° 
eal 























y 
¥ 
* 













































































y “\ SN 
IS SD cS 
a “SS SQ iS 
S K 18 19 5 1b 4 
: “ SO i 
te fees Sey x 
SS SSH 
~ , Sy Ne, 
= a ~ x», 7 
pri pie Wes. 
[ il OXF AD i 
RATEBEER AR RoR RTE RTE a ecitvemcomas ee 

















am nenennmnenee 4L iu Bare 
aM,OLY, S¥IQNI9 30 ONT 483M ‘Lp 'b27 


oe .90-—-———-£-2 2 2...-- , 






























. 
4 >: " mT Tilt Ss ~* 

FY (if Y Ky 8 PO ey HTS ' 
S he . Ly A x A Sy So H bs 4 b 
: S548 29 £1 MEN 2 & Z We * 
LOR 4 , x wa a i ited Y, 

x “f g *. >. * > ‘ WAS. 7 ' 
a Lf, *, 2, * “7 rT 

* a7 a ee WAZ ‘ 

af Anbu “Hy. 










































































u u 
a ee eee 2 een eeeennoa=-—=-===-=- * 94 -—----—------------a¢---------------------------------- 4 -------------------------- %b \LE------------ - we-- --------4-B----~ ------------------ “gy ---- ------- Ry --------- 2% o;81---- 1% 
PY 5 Cl peep eemreene o> alls perenne exrer elf receamenee ~--==---==-~ OL “OL ~~ | ASAERAEST. “Stencenansine £401 0} --------------------7 kR-------- 608-4 -——— 8 ag a Fj 


a-2n-nn=-e === S38 39———— ee See, eee eee a ee 











J ae ae a ee a ee ee ne = = Jn - - we, 





























































































. : r 2 -— 
: fe 7 7 7. iN 4 iS S 
yy 8 My hi, hy Y/N \3 7¥ . 
= Z Y, g Ya &s SS a ME 
cs mxSx9¢1mbUIS =x £%x9.1276u.g> | & nas R 
§ g bf il Y * ‘ 
j —T th | ee, S € 
—s Bi pit Bite 











: oe ; IT 
M9 8b aman BE nnn ae ® bs : — CATAL LENE: LAER EEE. (EE Biptectn annie % 9 :02------“F ad sh lett Saab --—> 
DM " 


pn EG I Big nHnns-nnnan—- -%3:2—--————---- 
W0L ¥ S¥zauID 40 ONF L48¥3 ‘Cp'hr7 






(‘Fez ebog vas ‘uoydissaq 404) 
‘SHOLOVULNOO ‘ADUAG ‘SUAANIONG ‘GALINIT “OO GNVY ACISACNVH M@YGNV ‘SUSSHN *‘UAANIONA “AO ISNI ‘WW ‘ISHdNAL ‘0 ‘d “UN 


AVMTIVY WVHLVHD GNV NYAXLSVA-HLNOS NOILVLIS SSOYD DONIAVHD AHO HOON MAN AHL 











JAX ALV Id ‘8061 ‘IG Auvaousag “ONINAANIONGD 















Vv NOILOIs 





VL SFA). 





PSB IER 


43 
>> o~ 643 
RS bs 


C¥s ~ /\ 
By / yk puaddv.ys, @ 
x 


—— 


peril yy | 
SMA IG UIOOT 


wi 


iye-> 


i 
































VOLLVLE 40 FOIS 15° 
TWM T94L0H #0 392) 





ssespee 

















Wd) F LW Tiv.z0 



























































“TWALINIYS SIH 
































la 





NN 
/> 
Pc 
> ae Bd 





=. 





SONIE 


LS fle 


a" A 614) 


rod, <P ae —? 
= . 


(it Ox) 9:94” NOILD9S 





xPxS “L 











ppd me wee 03: 
y~ a fala Cleatinigh | 3 7 ole ole Sie 


SSS ti =F 
= a “bag 





SANIOS av HVLIA 


(i$ 21)0°0 10 No1L995 






bg 4 
, aA (r6 Od) wv 4v Tiviza " 


" 9 
oy He “A es i! 
Fs FS : Il» s 
—— Leslee’ lis 


9 
Wie 2 —— sr 


a 











a 











Fes. 21, 1908.) 


ENGINEERING, 





249 





AGENTS FOR “ENGINEERING.” 


Acne : > ae and Gotch, Melbourne; Sydney ; Brisbane; 
e! 


Turner and Henderson, Sydney, N.S. W. 

T. Willmett and Co., Townsville, North Queensland. 
W. ©. Rigby, Adelaide, South Australia. 

Melville and Mullen, Melbourne, Victoria. 

Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Beterum: E. F. Satchell, 314, Place du Chatelain, Ixelles-Brusse! 

CanabA, Toronto, Ont. : Wm. Dawson & Chambers. 

EprnsurGH : John Menzies and Oo., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, 22, Ruedela Banque. For 
Subscriptions and Advertisements, L. Fournet, ‘‘ Revue 
Mineralurgique,”31, Rue dela Victoire. Alsofor Advertise- 
ments, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin: A. Asher and Co., 13, Unter den Linden. 
Frankfurt-am-Main : For Advertisements, G. L. Daube & Co. 
pe om b F. A. Brockhaus. 

Mulhouse: H, Stuckelberger. 

Guaseow : William Love. 

Inp1a, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any office. 

LiveRPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, te. 

New ZgaLanpD: Gordon and Gotch Proprietary, Limited, Welling- 
ton, Auckland, and Christchurc’ 

Norway, Christiania: Cammermeyer’s Boghandel, Carl Johans 
Gade, 41 and 43. 

RorrerDAM: H. A, Kramer and Son. 

SovrH Arrica: Central News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban, and their various Branches and 
Bookstalls throughout South Africa. Also Cape Town: 
Wm. Dawson and Sons, 31, Long-street. 


NOW READY. 


The Cunard Turbine-Driven Quadruple-Screw 
Atlantic Liner 


“MAURETANIA.” 


Reprinted from “ ENGINEERING” of November 8, 
1907, together with a large number of additional 
Illustrations, with descriptive matter, dealing 
principally with the Auxiliary Machinery on board 
the Ship. The whole is printed on plate paper. 
Imperial 4to.; 68 pages of Text, with $32 Single-page 
and Six Double-page Plates. The Illustrations 
comprise nearly 260 Figures. Cloth, Gilt. Price 
4s. net. Post free 4s. 6d. 

As this Volume cannot be reprinted, early appli- 
cation for Copies should be made. London: Offices 
of “ENGINEERING,” 35 and 36, Bedford - street, 


READING-CASES. — ling - cases which will hold twenty six 
any 








numbers of ‘“‘ ENGINEERING” may be had of the Publisher or o! 
newsagent. Price 6s. each. 


NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL Enerneers. — Friday, Feb- 
ruary 21, at 8 p.m., in the Institution House, Storey’s Gate. The 
sixty-first annual general meeting will be held. The annual 
report of the Council will be presented to the meeting, and the 
results of the ballot for the annual election of the President, 





TasMANIA : Gordon and Gotch Proprietary, Limited, L ston ; 
Hobart. 


Unrrep States, New York: W. H. Wiley, 43, East 19th-street. 
Chicago : H. V. Holmes, 957-958, Monadnock Block. Sole 
Agents for Advertisements in the United States :—Morse 
International Agency, 19, West 34th-street, New York. 


ADVERTISEMENT RATES. 


The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven wo Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaran Terms for displayed advertisements on the wrapper 
and on the ped yy may be obtained on applicati 
are 12 in. deep and 9 











in. wide, divisible into four columns of + in. 
in width. Serial advertisements will be inserted with all prac- 
ticable regularity, but absolute regularity cannot be guaranteed. 
Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
' week. 
SUBSCRIPTIONS, HOME AND FOREIGN. 
“ENGINEERING” can be supplied, direct from the Publisher, 


post free, for twelve months at the following rates, payable in 
advance :— 











For the United OED sc dh netarece et v ‘Ss 
sabe £ 6 ($7.65) 
in paper copies .......... s. it * 
Thick < ipinaelelh? ae Ae £1 16 O ($8.75) 
For all ee places abroad— 2 2 e 
in PORE wesvescccce i 
Thick e eg eet ete 22 06 


All accounts are payable to ‘* ENGINEERING,” LIMITED. 
Cheques should be crossed ‘‘ Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at ord-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Offices for Publication and Advertisements, 


35 and 36, Bedford-Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection between this Journal and 
any other publications bearing somewhat similar 
titles. 


Teuegrarnic Appress— ENGINEERING,” LONDON. 
TELEPHONE NumBER—3663 GERRARD. 











CONTENTS. 


PAGE| PAGE 
The i of Motor-Car | The Rights of Municipal 
Frames (Jllustrated).... 233|| Traders as Creditors .... 250 
The New || The Lighting of the British 
Cross Station (JUust: 234|| Coast 
State Installations at Troll- | Steam Turbines at West 
hittan Falls, Sweden.... 235 Ham (lilustrated) 
Boilers in the French 


Refractory Materials ...... 235 Navy 252 
RARTORIED cated: kage chasis I ere 
Books Received .......... 239| Crane Locomotive for the 
New Swing-Bridge over the | Buenos Ayres and Rosario 
River Hull at Sculcoates Railway Company (ZUlus.) 254 
(dilustrated) ............ 239 Aeroplane Fiying- ines 254 
Machine-Out Double-Helical Blades for Flying-Machines 
Wheels (Jilustrated) .... 241, and Turbines............ 255 
The late Sir Richard Gear Arrangements and 
Strachey, G.C 8.1. ...... 243) Ratios in Motor-Cars.... 255 
The Racing Motor-Launch Practical Design of Irriga- 
Saag Weletey (1ius- tion Works...... 255 


248 The Jandus Regenerative 
Flame Arc-Lamp (Ilus.) 256 
246 Bridge Rail-Joint (Jilus.) .. 257 

otes 257 


Industrial 

Cleveland and 
_ ‘he Northern Counties .. 247|) way ...........0..0sec0+ 
Notes from the South-West 247| Electric-Furnace Reactions 
Some Possible Developments i 
of the Gas-Engine 249! 


With @ Two-Page Plate of THE NEW ROOF OF CHARING 
CROSS STATION, SOUTH-EASTERN AND CHATHAM 
RAILWAY 


Vice-Presi , and Members of Council will be announced. The 
prizes awarded by the Council for the best pa read b 
Graduates during the session 1906-7 will be presesited to Mr. H. H 
Broughton and Mr. A. B. E. Cheeseman. r to be read an 
discussed :—‘‘ Tests of a Live-Steam Feed-Water Heater,” by 
Prof John Good Member, and Mr. D. B. MacLachlan, 


of 8. 

Tue Surveyors’ InstirvuTion.—Monday, February 24,Jat 8 p.m., 
a paper on “The Small Holdings and Allotments Act, 1907,” will 
be read by Mr. W. G. 8. Rolleaton (Fellow). 

Tue Royrat Society or Arts.—Monday, February 24, at 8 p.m, 
Cantor Lecture. ‘The Theory and Practiceof Clock-Making,” by 
Mr. Henry Hardinge Cunynghame, O.B. (Lecture VI.). Tuesday, 
February 25, at 4.30 p.m. Colonial Section. “ Irrigation in Egypt 
under British Direction,” by Sir Hanbury Brown, K.C.M.G. The 
Earl of Cromer, 0.M., G.O.B., G.C.M.G., K.C.8.L., will preside. 
Wednesday, Februsry 26, at 8 p.m. ‘‘The Problem of Road Con- 
struction, with a View to Present and Future Requirements,” by 
Professor H. 8. Hele-Shaw, LL.D., F.R.S., and Mr. Douglas 
Mackenzie. The Hon. Richard Clere Parsons will preside. Friday, 
February 28, at 8 p.m. Shaw Lecture on Industrial Hygiene. 
“The Removal of Dust and Fumes in Factories,” by Mr. John 
Scott Haldane, M.A , M.D., M.R.C.P. (Edin.), F.R.8. 

Tus Institution or Crvit ENcingeRs.—Tuesday, February 25, at 
8p.m. Paper to be submitted for discussion :—‘t The New York 
Rapid Transit Subway,” by Mr. William Barclay Parsons, M. Inst. 
C.E. Students’ Visit, Wednesday, February 26, to the Neptune 
Works of Messrs. Siebe, Gorman, and Co., Limited, Boniface-street, 
Lambeth, 8.E. 

Tue LivERPOOL ENGINBERING Society.— Wednesday, February 26, 
at 8 o’clock, when a paper will be read by Mr. H. H. Hill, 
entitled “ High-S; Steel.” By the courtesy of the Vice- 
Chancellor, this meeting will be held in the Engineering Theatre 
of Liverpool University, and will be preceded by a demonstration 
of the use of high-speed steel, from 6 p.m. to 7.30 p.m., in the 
Engineering Laboratory of the University. 

Tue Royal InstiruTion OF Great Brrrain.—Friday, February 28, 
at 9 p.m., Professor William Arthur Bone, D.Sc., Ph.D., F.R.S., on 
‘* Explosive Combustion, with Special Reference to that of Hydro- 
carbons. Afternoon lectures next week at 3 o'clock. On Tues- 
day, February 25.—‘‘ Membranes: Their Structure, Uses, and Pro- 
ducts,” by Professor William Stirling, M.A., LL.D., D.Sc., Ful- 
lerian Professor of Physiology, R.I. (Lecture IIL). Thursday, 
February 27.—‘‘ Wood : Its Botanical and Technical Aspects,” by 
Professor William Somerville, M.A., D.Sc. (Lecture II.) On 
Saturday, February 29.—‘‘The Art of Florence,” by Mr. Selwyn 
Brinton, M.A, (Lecture III.). 

Tuk PuysicaL Society or Lonpon.—Friday, February 28, at 
5 p.m., in the Physics Laboratory of the Royal College of Science, 
Imperial Institute-road, South Kensington. Agenda: 1. “‘ Con- 
tact Potential Differences Determined by Means of Null Solu- 
tions,” by Mr. 8. W. J. Smith and Mr. H. Moss. 2. “ An Experi- 
mental Examination of Gibbs’ Theory of Surface Tension as the 
Basis of Absorption, with an Application to the Theory of 
Dyeing,” by Mr. Lewis. 








ENGINEERING. 


FRIDAY, FEBRUARY 21, 1908. 











SOME POSSIBLE DEVELOPMENTS OF 
THE GAS-ENGINE. 


Posststy all builders of the steam-engine, even 
those most thoroughly convinced of the excellence of 


25 
we their wares, have, at times, an uncomfortable feeling 


that the days of steam are numbered, and that sooner 
or later—perhaps sooner rather than later—the 
commanding position now held by the steam-engine 
as a prime mover will be taken by the internal- 
combustion engine. This belief is mainly founded 
on the greatly —— thermodynamic efficiency of 
the internal-combustion engine. As has, however, 
been pointed out by Professor 8. A. Reeve, in a 
paper recently read before the American Institu- 
tion of Mechanical Engineers, economy of fuel has 
always been one of the minor virtues in the case of 


259 |@ prime mover, and is in general of much less im- 


portance than the more material qualities of relia- 
bility, steadiness of running, and flexibility. In 
fact, even the gas-engine itself had found a large 
market long before the advent of the day in which 





its commercial efticiency began to be comparable 











with that of a steam-engine. The earlier of the 
small gas-engines certainly cost more fof fuel than 
a small steam-engine of equal power, but this 
drawback did not prevent ‘their use in very large 
numbers, being compensated for by théir great 
handiness, particularly when working on an inter- 
mittent load. Even after years of experiment, a 
fair-sized gas-engine, running on town gas, requires 
some 20 cubic feet of gas per brake horse-power, 
which, at 2s. 6d. per 1000, makes the fuel cost 
about 3d. per brake horse-power. A small steam- 
engine, even if a steam-eater, taking 45 lb. to 50 lb. 
of steam per brake horse-power, would not consume 
more than 6 lb. of coal, which in many districts 
would cost well under $d. Even so, however, the 
great convenience of the gas-engine for small 

wers led to the development of a large trade 
in them, clearly showing that other considerations 
than those of fuel economy commonly govern the 
choice of a source of motive power. a similar 
way, the steam-engine may still hold its own for 
many years to come, even though the advent of 
the producer has given the gas-engine a much 
cheaper supply of fuel than was formerly available. 

There is, perhaps, a tendency to overrate the 
advantage thus reaped by the gas-engine. Un- 
doubtedly, in plants of medium size, the internal- 
combustion engine has now often a marked superio- 


d| rity in the cost of its fuel as compared with that 


required for a steam plant of equal capacity, and 
this pre-eminence becomes the more marked the 
greater the proportion the freight charges bear to: 
the local selling price of the fuel. In the larger 
sizes the steam-engine is not quite so hopelessly 
outdistanced in the matter of fuel-cost by its newer 
rival. A good gas-engiae, working with producer 
gas, may be expected to require about ,°; lb. of 
anthracite per brake-horse-power hour. This 
result is certainly better than can now be 
obtained with steam plants even of the largest size. 
In the well-known test of the Carville turbine, 
where the steam consumption was reduced to just 
over 13 lb. per kilowatt-hour, the corresponding fuel 
consumption was presumably at least somewhere 
about 1} lb. per brake-horse-power hour. Of course, 
the fuel here used was not anthracite ; but; on the 
other hand, vacua of 29 in. or so are impracticable 
save in the depth of winter. This result may 
perhaps be improved on as further experience is 
gained, but it is unlikely that the fuel consumption 
can ever be reduced as low as now seems prac- 
ticable with a -_ plant running at its most econo- 
mical load. here blast-furnace gas is available, 
the steam plant is, of course, still more decisively 
beaten in the matter of reducing fuel costs, so 
that if these formed the critical factor in the choice 
of a power plant, the steady elimination of steam 
would be a foregone conclusion. 

In all other points, however, steam yet holds 
considerable advantages over its rival. In spite of 
recent progress, it is still a much more reliable and 
flexible source of power than the gas-engine. The 
latter is commonly most efficient at its maximum out- 
put, and accordingly it is very frequently rated by 
its makers at very nearly the maximum load it can 
pull. With some steam plants, on the contrary, an 
overload of 100 per cent. can be taken over and 
above the rated power of the plant. In the 
matter of close governing, too, the steam-engine still 
holds the advantage, many and ingenious as have 
been the attempts made to improve its rival in this 
respect. In the paper already referred to Professor 
Reeves discusses these at length, and points out 
that with the four-cycle engine in particular the 
defect is an inherent one. The governor has to 
settle on the strength of the next impulse im 
to the piston practically a whole revolution in 
advance of the next working stroke. The fluctua- 
tions in speed are a maximum with hit-and-miss 
governing, and are much diminished when the 
governing is effected by throttling the charge; but 
this method, though diminishing the irregularities, 
is less economical at low loads than its cruder pre- 
decessor, since the compression falls off, pari passu, 
with the reduction in the quantity of gases drawn 
into the cylinder. It is quite possible to devise 
methods by which the clearance can be varied 
in correspondence with the average load on the 
engine, and in this way the average efficiency of 
an engine running on the Otto cycle could be 
increased by one-quarter, and the true overload 
ay of the engine substantially raised. Several 
plausi 


e schemes for effecting this variation in the 
clearance in correspondence with changes 
in the | have been suggested, but Professor 
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Reeves claims that other methods show more 
promise of conferring on the gas-engine some of 
the best attributes of its rival. 

An attractive plan is that of resuscitating the 
Lenoir engine, with the modification of compressing 
the charge before allowing it to enter the cylinder. 
In the old Lenoir engine, it will be remembered, a 
mixture of gas and air was drawn in during the 
first half of the out-stroke of the piston, The 
charge was fired at mid-stroke, and did its work of 
propelling the piston during the second half of this 
stroke. There was an impulse every revolution, 
and the engine was governed by throttling the 
charge. The objection to the engine lay mainly in 
its extravagant consumption of gas, owing to the 
absence of compression; since, although, as already 
stated, fuel economy is not the main quality re- 
quired in a prime mover, it forms nevertheless a 
factor which cannot be entirely ignored. From 
a mechanical standpoint the cycle had many 
advantages. By compressing the charge before it 
enters the cylinder most of the advantages of the 
cycle are retained, whilst an even higher efficiency 
should be possible than is now commercially prac- 
ticable with the Otto cycle, since by using stage 
compression with an intercooler between the succes- 
sive cylinders very high compressions would be 
practicable. The addition of this external com- 
pressor does, of course, complicate the plant, 
though this drawback would be compensated for in 
some cases, at least, by the facility with which 
the engine could be rendered reversing. 

The cycle is, however, obviously unfitted for small 
powers, but may be worth further investigation in 
regard to its applicability for large units, where the 
presence of the separate compressor might be less 
objectionable. The low-pressure cylinder of the 
latter should be nearly equal in size to the motive 
cylinder, and probably the compressing plant would 
cost nearly as much as that actually doing the work. 
The engine would, however, possess many of the 
best features of the steam-engine, and could be 
designed so as to take a considerable overload with- 
out much loss of efficiency, whilst it would also 
be the equal of its rival in the matter of securing 
an even turning speed without an excessive fly-wheel 
weight. This solution, in spite of its merits, which he 
clearly sets forth, is rejected by Professor Reeves 
in favour of another, which, in its essentials, really 
amounts to turning the gas-engine into a kind of 
steam-engine. His proposal is to compress gas and 
air into a fixed chamber, where it =a be ignited. 
The products of combustion would next pass 
through a tank of water, and the mixture of these 
gases with superheated steam would then be used 
for driving the engine. In order to compete with 
the Otto cycle a high compression —at least 350 Ib. 
per square inch—would be necessary, and, asin the 
case already considered, the scheme appears feasible 
for large units — 

Of course, in the interchange of heat between 
the hot gases and the steam there is a large loss of 
the heat theoretically available, and to us it is ex- 
tremely doubtful whether it will be possible to 
build a commercial, engine on the plan set forth. 
Its advantages lie in the great reduction of the maxi- 
mum working temperature, and in the possibility of 
compounding the engine, which has not hitherto 
proved practicable with gas-engines pure and 
simple. As a consequence, the strains to be taken in 
an ordinary gas-engine have always been enormously 
greater than in a steam-engine of corresponding 
capacity. Some years ago Professor Weightman 
made an instructive comparison between the maxi- 
mum total pressure to be — for in equivalent 
simple, compound, and triple-expansion engines. The 
initial pressure on the single piston of the simple 
engine was, he pointed out, four times as much as 
that on the more heavily-loaded piston of the 
compound engine, and seven Limes as much as on 
any piston of the triple-expansion engine. The 
gas-engine works under still more trying conditions 
than the simple steam-engine, and this fact has 
been emphasised in practice by frequent broken 
bed-plates during the earlier years of the develop- 
ment of the large gas-engine. Again, it is the 
practical necessity of expanding the charge wholly 
in one cylinder which renders n the use of 
liners 2} in. to3 in. or more in thickness in the 
case of large engines, and this necessity would be 
avoided by the adoption of compounding, which 
appears quite practicable with the cycle just set 
forth. 

There is also some reason to believe that 
the inefficiency of the suggested plan of opera- 


tions is not, in practice, fairly represented by 
the quantity of Peat theoretically available in 
the products of combustion in their initial state, 
and in the final mixture. Extreme tempera- 
tures involve large losses from radiation and con- 
duction, which would be almost wholly suppressed 
in the Reeves engine, and water-jacketing would 
be unnecessary. On the other hand, the suggested 
engine, as compared with the ordinary steam- 
engine, would suffer from its inability to work with 
a condenser, since an air-pump of truly colossal 
proportions would be needed to remove the gases 
carried over with the exhaust of the engine. 
Actual trial of a plant of the type proposed has 
been made by Professor Reeves, who claims that 
from the purely mechanical standpoint it ran as 
well asa steam-engine. No figures are, however, 
given as to the consumption of gas or as to the 
= capital cost of such a plant per rated 
rake horse-power. He notes, however, one very 
interesting point—viz., that the temperature of the 
exhaust from the engine was well below 212 deg. 
Fahr., although the pressure was, of course, above 
that of the atmosphere. This was rendered possible 
by the large admixture of non-condensible gases 
with the steam. Some, at least, of the advantages 
of a condenser would seem, therefore, to have been 
successfully realised. Nevertheless, this solution 
of the large-gas engine problem would seem too 
complica to have much commercial value, in- 
teresting as it undoubtedly is from the purely 
theoretical standpoint. 








THE RIGHTS OF MUNICIPAL TRADERS 
AS CREDITORS. 

Tue widely-regretted suspension of the highly- 
reputed shipbuilding firm of Sir James Laing and 
Sons, Limited, has raised legal questions of very 
considerable importance in view of the tendency 
of manufacturers to take their electricity supply in 
bulk from municipal and private supply stations, 
since the stoppage from any cause of such supply 
creates a deadlock in the works. In this particular 
case the firm had ceased to maintain their own 
station; they had got into financial difficulties, 
and they were in arrears in their payment to 
the Town Council for their electric supply, and 
although they promised to pay for future supply 
in cash, the electric current was cut off until the 
arrears were paid. Immediately thereafter the water 
authorities, under similar conditions, cut off the 
water supply. As the continuance of work in the 
yard, thus made impossible, was advisable in the 
interests of all creditors, questions arise of great 
importance to the engineering industry, as well 
as to those interested in municipal trading, the 
discussion of which from the legal standpoint will 
be useful. 

Is the Sunderland Corporation legally justified in 
refusing further supply of electricity? Is it taking 
advantage of any preferential position to apply the 
screw, and so get payment in full of the 20001. 
for which it is now a creditor? The Corporation 
has ‘a monopoly of the electric service by a 
Provisional Order of 1891, with all the authority of 
an Act of Parliament. In all respects this Order is 
on the lines of the Electric Lighting Act, 1882, 
which allowed Provisional Orders to issue to local 
authorities and joint-stock companies alike for the 
supply of electric lighting and power. The under- 
takers—i.e., the manufacturers and distributors of 
the supply, whether they be companies, or, as in 
the case of the Sunderland Corporation, a local 
authority engaged in municipal trading in a public 
service—are on the same business footing. They 
are not, like landlords, preferential creditors. In 
carrying on the business they take business risks. 
But, as in the case of all who have a monopoly of 
a public service, they have the right to cut off 
supplies if the consumer, after seven days’ notice, 
fails to pay arrears owing, and the limit of credit 
may be monthly or quarterly, according to the con- 
tract which the consumer has entered into. This 
right to cut off supply is granted because the 
electric undertakers—i.e., the company or muni- 
cipal corporation—are under an obligation, accord- 
ing to the Acts, to supply consumers on demand. 
The right of the Sunderland Corporation to cut off 
and refuse further supply to Sir James Laing and 
Co., Limited, until arrears are paid, cannot be 
disputed. 
he Corporation having entered into the electric- 
lighting business on behalf of the ratepayers, are in 








the same fiduciary capacity as directors of a joint- 


stock company ; and, indeed, their moral respon- 
sibility is even greater, for the ratepayers, unlike 
the shareholders of a company, are involuntary 
shareholders in the corporation’s enterprise. The 
town clerk, in giving the shipbuilding firm credit 
up to 2000/., may be said to have given them very 
liberal consideration. However that may be, there 
can be no question of his legal right to cut off 
supply. As to the propriety, in the circumstances, 
of doing this, it is questionable whether a cor- 
poration, which is not a preferential creditor, 
should even seem to be demanding payment of 
arrears in full before all other creditors. _When 
a liquidator is appointed to carry on Messrs. Laing’s 
business, he will have authority to pay wages in 
full, also salaries—as all employes have prior claims 
—also to buy coal, water, electricity, &c., for the 
concern. But if the Sunderland Corporation or the 
Shields Water Company refuse supply till arrears 
are paid, they would still be legally within their 
rights, and the liquidator could not carry on the 
works. 

The case of Husey v. the Gas-Light and Coke 
Company, 1902 (T.L.R., 299) has decided that point. 
In this case an hotel company, whose gas supply 
had been cut off—the receiver appointed by the 
debenture-holders—sought an injunction to restrain 
the gas company from cutting off supply. But the 
Court of Appeal held the gas company was right 
in stopping supply till arrears were paid, because 
the receiver, as representing the debenture-holders, 
was not like an incoming tenant. This case is 
distinguished from that of a trustee in bankruptcy. 
In re Flack ex parte Berry (1900) (2 Q B., 32) the 
trustee in bankruptcy took over the debtor’s busi- 
ness, and found the water rate was in arrear. He 
offered to pay the water company for future supply 
in advance, but the water company declined unless 
arrears were paid, and cut off the water. The 
trustee thereupon paid the arrears under protest. 
It was held the trustee, being in the position of an 
incoming tenant, was not liable for arrears, and was 
entitled to recover the amount paid under protest. 
The difference between a trustee in bankruptcy and 
a receiver or liquidator appointed by a company 
itself is that in the case of the trustee in bank- 
ruptcy the estate vests in him, and the tenancy of 
the bankrupt being ended by the bankruptcy, he 
comes in as a new tenant; whereas the receiver or 
liquidator does not take legal possession, and 
cannot be counted as an incoming tenant, but as 
the representative of the defaulting company. 

Were the works to be closed now permanently, 
and no further supply of electricity or water re- 
quired by the present occupants, the Sunderland 
Corporation and the Shields Water Company could 
get no preferential treatment. In such a case 
they would rank as ordinary creditors. But should 
the liquidator come in to carry on the business, 
as, of course, he will, the law would allow him to 
pay off the arrears of electricity and water in order 
to obtain a continued supply—since without a con- 
tinued supply, reconstruction, or even a satis- 
factory winding-up, is impossible. If he did so, 
he would not be giving an undue or fraudulent 
preference to the Cocoration or the Water Com- 

ny, but simply be acting under compulsion. 
The creditors whose supply is essential—although 
they are not preferential creditors—are, in effect, 
in that position, since the Acts of Parliament give 
them power, if they see fit, to cut off supplies when 
arrears are not paid in full. It is clearly the duty of 
the Corporation, representing the ratepayers, to do 
what any private trading company would do, and 
accept a guarantee for future payment of supply 
to the liquidator, pending reconstruction of the 
company. They will probably be no worse by such 
action, and they may thus not only secure payment 
eventually of the arrears, but relieve the rate- 

yers of the necessity of bearing an abnormally 

eavy poor-rate, as a consequence of unemployment 
of Messrs. Laing’s workers. The Corporation, as 
men of business, may be expected to do in this 
situation what ordinary business experience sug: 
gests as the best for the ultimate interests of the 
ratepayers, who are, in a sense, the shareholders in 
their municipal enterprise. 








THE LIGHTING OF THE BRITISH 
COAST. aie 
Tae Royal Commission on Lighthouse Admint- 
stration, which has just issued its report, seems 
satisfied that all is well with the lighting of the 
coast of the United Kingdom; but one of the 
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members, Mr. M. A. Ennis, takes exception to 
this, and offers pretty strong reasons for his dis- 
agreement with Mr. Gerald Balfour and his other 
colleagues. . Mr. Ennis points out, for instance, 
that for each 164 miles of coast France possesses 
three lights, and the United Kingdom one. . Since 
the 1861 Royal Commission on the same subject, 
the lighthouses have increased in number from 197 
to 259, and the light-vessels from 47 to 64, an 
addition of 29 and 36 per cent. respectively ; but 
the Commission of 1861 offered strong criticism, 
contending that some parts of the coast were then 
insufficiently illuminated, and that the quality of 
the lights was not satisfactory when compared with 
those on the coasts of foreign countries. The local 
lights, it is true, have increased from 169 to 1490, 
but many of these cannot be regarded as of much 
navigational value. Mr. Ennis classifies the lights, 
and arrives at the proportion of lights to coast 
mileage as 1 in 16.4, as compared with 1 in 5.5 miles 
in the case of France. As to the question of the 
intensity and character of the lights, the engi- 
neers and scientific advisers of each of the three 
general lighthouse authorities agree that, whilst 
electric light is not, in their opinion, worth the 
high cost of its installation and maintenance, its 
efliciency—apart from its cost—is greater than that 
of any other illuminant. Indeed, the engineer to 
the Commissioners of Northern Lighthouses, Mr. 
D. A. Stevenson, B.Sc., stated in his evidence 
that some people thought electric light was not 
a good illuminant fora lighthouse ; but it was; it 
was the very best, bar the expense. On the French 
coast there are thirteen powerful electric lights, 
as compared with five in the United Kingdom. 
Again, the average annual cost is said to be less in 
the case of the French lights, but this question is 
complicated by the fact that a greater proportion 
of the French lighthouses are on the mainland 
than is the case in the United Kingdom, where a 
large number are on rocks and islands, in which 
latter case the expense is unavoidably greater. 
Another important point is that too little attention 
and expenditure are devoted to experimental work, 
and, as @ consequence, modern improvements— 
such as mercury floats, hyper-radiant lenses, &c.— 
have come from France and other countries. 

This is.an indictment which it is difficult to over- 
come, and yet the Commission report, as a whole, 
does not enter into any details regarding the matter; 
the majority content themselves with the reflection 
that ‘‘it has been almost universally admitted by 
the experts and unprejudiced witnesses before us 
that the lighting of the coasts of these islands is as 
good as, if not better than, that of any other 
country ;” and, further, that after careful scrutiny 
they have been unable ‘‘ to detect any evidence of 
unreasonable expenditure, or of inefficient service, 
sufficient to justify us in characterising the ad- 
ministration generally as other than sound.” They 
therefore propose to maintain the three lighting 
authorities, remarking that :—‘‘It appears to us 
that it would be injudicious to cast into the 
melting -pot of legislation authorities which, 
venerable though they be, have done, and are 
still doing, good service to the country, and a 
system which, although evolved many years ago, 
has yet in the main worked reasonably well.” 
The Northern Light Commissioners are specially 
commended for efficiency and economy, and so are 
the Irish Light Commissioners. 

It is proposed to broaden the constitution and 
increase the powers of the Advisory Committee, 
appointed in 1899 by the Board of Trade, and at 
present composed of shipowners, merchants, and 
underwriters selected by the Executive Council of 
the Chamber of Shipping, the Council of the Asso- 
ciated Chambers of Gladtneets and a Committee of 
Lloyd’s. It is suggested that in future this Com- 
mittee should include two officers of the Board of 
Trade, one of whom would act as chairman, one 
representative of the Hydrographical Department 
of the Admiralty, two Elder Brethren of the Trinity 
House, one representative of the Northern Light- 
house Commissioners, one representative of the 
Irish Light Commissioners, three shipowners, one 
representative of Lloyd’s, and one representative of 
cargo-owners ; the last five to be nominated by the 
Board of Trade, in consultation with the Associa- 
tions concerned. The primary duty of this com- 
mittee would be to report to the Board of Trade 
on all proposals for the establishment of new sea- 
marks. No proposal for a newsea-mark which should 
fail to obtain their approval would receive the sanc- 
tion of the Board of Trade, but the Board of Trade 


could refuse their sanction even for a proposal ap- 
proved by them. It is thought that this Committee 
would work amicably with the three authorities, 
would ensure more uniformity in the lighting of 
the coast, a mutual interchange of ideas and infor- 
mation, and even co-operation in the purchase of 
stores in common, and in the utilisation of each 
others’ resources and appliances. The Committee 
would also report on renewals, alterations and 
special repairs, experimental investigation, effi- 
cient organisation of the administrative service, 
and the increase or reduction of light dues. It is pro- 
posed that the controlling power of Trinity House 
over the other two lighthouse authorities should 
cease to be exercised. It will thus be seen that 
the new Committee will have very extensive 
powers. A system of compulsory retirement, with 
pension, for the acting Elder Brethren of Trinity 
House is proposed, and it is further suggested that 
Elder Brethren of the Trinity House should act 
one as assessor on the Scottish board and another 
on the Irish board. A detailed investigation into 
the Blackwall Works of Trinity House is advised. 








STEAM-TURBINES AT WEST HAM. 

Tue impression is not uncommon that steam- 
turbines, though showing an excellent economy 
when first installed, are liable to a gradual dete- 
rioration, resulting in a substantially increased 
steam consumption after a few months’ work. 
Probably the belief had its genesis in experience 
with certain turbines of the impulse type, em- 
ploying very great steam velocities. It is, in fact, 
well known that in some of these of Continental 
design extraordinary care is taken in finishing 
nozzles and buckets, the surfaces of which, when 
the official trials are run, are almost as perfect as 
those of plate-glass. In this way fluid friction 
is temporarily reduced to a minimum, but after 
a few months’ wear the initial finish is lost, and 
the steam consumption is materially augmented. 
It is, in fact, a safe rule for buyers of turbines, 
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where this extraordinary degree of finish is a 
noticeable feature, to provide that the official 
economy trials shall not be completed until the 
turbine has been running under load for a period 
of twelve months or more. With the Parsons 
type of turbine steam velocities through the 
blades are moderate, and as a result these are 
not subject to wear; in fact, the marks of the 
drawing are still plainly visible on the blades after 
some years of heavy work. As a consequence, 
turbines of this type, if designed with proper clear- 
ances in the first instance, may be relied upon to give 
identical results, in the matter of steam economy, 
after many months’ running as they did when new. 
This fact, already well known to those having a 
competent acquaintance with this type of turbine, 
receives a fresh demonstration from some trials 
recently carried out at the West Ham Electricity 
Works on a Willans-Parsons turbine rated at 1500 
kilowatts. This machine, which drives a Dick 
Kerr generator, was installed some fifteen months 
ago, and has been in constant use ever since, run- 
ning commonly 168 hours per week. Its total 
output during this period is unknown, since watt- 
meters were only installed on its generator circuit 
nine months ago. During these nine months, how- 
ever, the total output has aggregated 6,774,000 
kilowatt-hours, yet on running consumption trials 
on the evening of Monday, February 10, the results 
obtained accorded almost absolutely with the figures 
obtained when the plant was originally installed. 
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In Fig. 1 we reproduce the consumption curves 
of the turbine as determined in the original 








tests, whilst the two experimental results plotted 
as circles represent the results of the latest 
trials. Of these, one, it will be seen, falls exactly 
in the original curve, while the other lies but little 
above it, the difference being not more than the 
probable experimental error of a single determina- 
tion. In the trials the condensed steam was 
alternately into one or other of two tanks, of 
which a careful calibration had been previously 
made by Mr. Lloyd Jones, the station engineer. 
The main trial lasted 96 minutes, and readings of 
the gauges and instruments were taken every three 
minutes throughout the run. The vacuum at the 
condenser was taken by means of a mercury 
column, as ordinary gauges are hardly sufficiently 
reliable in the case of turbo-plants, where every 
successive ,4, in. vacuum gives an appreciable 
reduction in the steam consumption. The great 
importance of maintaining a good vacuum in 
turbine stations is far from being as adequately 
appreciated as it should be. In some cases a 
bonus has been given to firemen for maintaining a 
steady pressure on the boilers, but this, in a 
turbo-station, has in general but a very minor 
influence on the steam economy. It would un- 
doubtedly pay much better to instal vacuum- 
recorders, and give the bonus for a good vacuum. 
In the absence of such an inducement, leaky joints 
and the like, admitting air into the condenser, are 
likely to be neglected, the direct consequence of 
such apathy being a substantial increase in the 
fuel consumption. 

Below we give particulars of the trial results in 
tabular form :— 


Test No. 1) Test No. 2! Test No. 4. | Test No, 5. 








Rated output of | 





unit, kw. . 1500 15C0 1500 
Revolutions per 

minute.. ee 1600 1500 1500 1500 
Date of trial -| May 5,’07 | May 5, '07| Feb. 10,08 Feb. 10, 08 
Duration of run.. = ee hr, 36.6 m. 19 m. 59 sec. 
Average output 

kw. 1325 990 2123 1894 

Steam pressure 

(gauge) below 

governor valve 

Ib. per sq. in. 68 61 110.8 97 

Superheat at stop- 

valve deg. F. 65 63 67 €8.3 
Vacuum (bar. = 

80 in.) .. in. 27.2 26.3 26.27 £6.28 
Steam consump- 

tion per kilo- 

watt-hour Ib. 18.05 18.48 18.47 18.2 
Steam consump- 

tion corrected 

toG0deg.tuper-| . | 

heat and 27.2 | 

vacuum Ib. | 16.94 16.75 





Under the very capable direction of Mr. Hugh 
Seabrooke, the West Ham station has acquired pro- 
minence as one of the most successfully m ed 
municipal electric-light stations in the country, and 
he has been very ably seconded by Mr. Lioyd 
Jones, the engineer immediately responsible for 
the running of the plant. The practice followed 
has been to crowd ai the work possible on to the 
turbine, which, as stated, has commonly run night 
and day continuously. The old reciprocating sets 
are used as stand-bys and to take the traction-load 
during the evening hours when the output required 
is in excess of the turbine’s capacity. ough 
rated at 1500 kilowatts, the turbine unit for some 
time past has been regularly taking over 2000 kilo- 
watts every evening, and this without the use of 
the by-pass. 

The wisdom of Mr. Lloyd Jones’s policy in this 
matter has found its justification in the low price 
at which the station is able to supply. its customers, 
and in the extraordinarily small charges which have 
been incurred for the repairs and maintenance of 
the plant. The total maintenance charges for the 
turbine unit during the past twelve months have 
been just over 84I., distributed as follows :— 


Expenditure for 


Twelve Months. 
£s a 
Turbine .. 23 8 O 
Generator ee > > ie ov, a a ae 
Exciter .. - as »é ‘a - 8 10 O 
Condensing plant, including pumps and 
motors. . oe on - oe ee 20 «4 


The price to private consumers averages 2d. per 
unit, whilst 1d. per unit is obtained in the case of 
the traction load. Owing to the low rates charged 
for- power supplies, the power factor of the station 
is steadily increasing, and may make a reduction of 
these charges feasible in the not distant future. 
During the past year it was 24.7 per cent., and at 
present is nearly 30 per cent, 











252 


ENGINEERING. 


[Fes. 21, 1908. 





BOILERS IN THE FRENCH NAVY. 

AN interesting discussion took place in the 
French Senate on the 11th inst. with reference to 
the type of boilers pro for the six battleships 
of the Danton class. These battleships are to be 
engined with Parsons turbines; their principal 
dimensions and characteristics are the following :— 


Length ... . 145 m. (475 ft.) 
Breadth ... ... 25.65.. oy 
Draught ... ... 8.4m. (27 ft. 6 in.) 
Tonnage ... ” . 18,350 tons 
Capacity for coal mt 
Horse-power 22,500 
Speed a ei ioe 19 knots 
Number of propellers ... s 4 
Radius of action at a 10-knot 
speed yee ve ii 8130 miles 
Armament : 
4 305-mm. { 12-in.) guns. 
Se Te nt 
16 75 ” (2.95 ” ” 
8 47 ” 85 ” ” 
2 submerged-torpedo launching-tubes. 
Cost : 


40 million francs (1,600,000/.). 


Of the six battleships, two are in course of 
construction at the Government yards of Brest 
and Lorient, and four in private yards. The 
construction of the steam - turbines has been 
divided as follows :—Three complete sets are being 
built by the Forges et Chantiers be la Méditerranée, 
and the three others by the Chantier et Ateliers de 
St. Nazaire. The six battleships are to be com- 
pleted in 1910. 

The discussion was opened by a senator, Mr. L. 
Pichon, who, after giving a brief historical review 
of the development of boilers, stated that the 
French Ministry of Marine did not take into 
account, in selecting suitable boilers for the above 
battleships, and for the new armoured cruisers, the 
recommendation of the committee appointed to 
report _ technical questions dealing with the 
Navy. This committee had arrived at the con- 
clusion—and they had specially in view at the time 
the armoured cruisers Edgar Quinet and Waldeck- 
Rousseau—that the boilers should be selected 
among the following types, which had proved 
fully satisfactory in actual working :—Belleville, 
Niclausse, Du Temple Guyot, and Normand. 
Of these types, the two former are ‘horizontal ” 
tube boilers, so-called large-tube boilers, and 
the two latter are ‘‘ vertical” tube boilers, so-called 
small-tube boilers. Mr. Pichon called attention 
to a former discussion on the question of boilers 
for the French Navy, and, basing his arguments 
upon the fact that large-tube and small-tube 
boilers were inaccurate appellations, stated that 
the only necessary condition was to know whether 
each of the four types of boilers proposed 
by the Technical Committee was mie of 
producing the required steam under favourable 
conditions. Hitherto the Navy had decided to 
use either Belleville or Niclausse boilers to the 
exclusion of all others, thus barring the way to all 

rogress in the matter of steam-generation on 
ship. The makers of these two types alone 

had been called upon to execute the very important 
order for boilers for the six battleships of the 
Danton class, notwithstanding that the Technical 
Committee had recommended the four above types 
for selection. He referred to the report of the 
British Boiler Committee, which concluded in 
favour of the adoption of both the Yarrow vertical- 
tube boilers and the Babcock and Wilcox hori- 
zontal-tube boilers ; to the adoption of the Thorny- 
croft-Schulz vertical-tube boilers in German battle- 
ships; to the Miyabara boiler—a variety of the 
Du Temple Guyot and Normand boilers — in 


Japan. 

Mr. Pichon added that, although the British 
Admiralty followed the decisions of the Boiler 
Committee by dividing the orders for boilers for 
armoured ships between the Babcock and the 
Yarrow types, the technical authorities did not 
conceal their preference for the latter type, and 
for two principal reasons ; the first being that they 
are better adapted to turbines, and the second 
their greater suitableness to liquid fuel, the use 
of which is on the increase for both large and small 
warshi England, therefore, had adopted largely 
vertical-tube caliente Japan and Seamimee tan 
adopted them exclusively. The United States, it 
was true, had unified their type of boilers by 
adopting the Babcock and Wilcox horizontal-tube 
type ; but, notwithstanding this, the proportion of 
vertical-tube boilers on large warships commenced 


or launched in 1907 by the four largest navies in 
the world—France excepted—was, unit, 12 to 
17, equal to 71 per cent. ;' 69 per cent. on tonnage ; 
and over 70 per cent. on horse-power. Nothing, 
therefore, justified at the present time the exclu- 
sive privilege enjoyed in France by the horizontal- 
tube boilers for large warships. e vertical-tube 
boilers, such as the Yarrow, Du Temple, Normand, 
ayes Margene owing to their greater elasticity 
in working, the greater facility with which they en- 
sured the regular supply of steam to turbines, and 
their — adaptability to liquid fuel, would most 

bably succeed in displacing the horizontal-tube 

ilers completely. The vertical-tube boilers not 
only were better boilers from a technical point of 
view, but they were also cheaper than the horizontal- 
tube ones. The latter type of boilers, for the Patrie 
class of ships, were ordered at a cost of 1,200,000 
francs (48, .), notwithstanding the fact that a 
responsible firm had offered to supply vertical-tube 
boilers for the price of 800,000 francs (32,0001.). 
The vertical-tube boilers for the six battleships of 
the Danton class would, Mr. Pichon felt confident, 
result in a saving in the above proportion. He 
asked that all French boiler-manufacturers should 
be called upon to tender, and proposed conditions 
for tests both with coal and with liquid fuel. 

Admiral De Cuverville, who followed in the dis- 

cussion, spoke generally in favour of the hori- 
zontal-tube type of' boilers. He agreed that the 
Du Temple Guyot, Normand, Thornycroft, and 
Yarrow t; of boilers were the most suitable 
for working at high rates of combustion under 
good conditions of fuel utilisation, but only when 
they were clean. He found that they were liable 
to get rapidly foul externally ; in service their clean- 
ing was almost impossible; it required, at all 
events, the putting out of service of the boiler'‘which 
was to be cleaned. It was very difficult also to ascer- 
tain the exact part which required repairing ; re- 
pairs could only be carried out by experienced men, 
and were costly, in that they often resulted in 
the sacrificing of a number of sound tubes. The 
admiral added that the general conditions of ser- 
vice in the French squadrons did not demand 
recourse to very high speeds; the running at the 
highest speed attainable was expensive, but he 
would be grateful to the Minister of Marine were 
he to decree that once a month at least all the ships 
afloat should run for a given time at their maximum 
power, with a view to allow the stokers to gain 
experience. He could not say whether the hori- 
zontal-tube boilers would be capable of working 
under very high rates of combustion to supply steam 
turbines; he left with the Minister of Marine 
the care of finding out, through his technical staff, 
the best boiler for the new ships, and would not 
like to see the construction of these ships delayed 
for an advantage which, after all, was, in his 
opinion, but a doubtful one. 
The Minister of Marine justified his selection of 
horizontal-tube boilers for the Edgar Quinet and 
Waldeck - Rousseau by stating that the technical 
committee had placed these boilers as the first for 
selection. These boilers had always given com- 
plete satisfaction in the French Navy, and in the 
Japanese Navy also, according to letters written 
to Messrs. Belleville and Niclausse by the Japa- 
nese Admiralty. He read the conclusion of the 
report issued by the Technical Committee ; this is 
as follows :—‘*The Committee, at the present 
time, see no means of fulfilling the conditions 
required for the installation of the b ilers of the 
18,000-ton battleships if Babcock and Wilcox, 
d’Allest, or vertical- tube boilers are used.” 
Therefore, added the Minister, if the Senate did 
not wish the construction of the six battleships to 
be delayed, they had to adhere to types of boilers 
which had been used and found fully satisfactory, 
the installation of which on board was surround 
with no difficulty, and which, from the technical 
point of view, offered every guarantee. 

Several other members took part in the discus- 
sion, but the result of the sitting was to confirm the 
selection of horizontal-tube boilers, built by Messrs. 
Belleville and Messrs. Niclausse, for use on the 
six battleships of the Danton class. In his con- 
cluding remarks, the Minister of Marine said he 
would always prefer a French to a foreign type of 
boiler, both being equal. This is a quite natural 
statement to make, but it will require qualification, 
seeing that there are, at least, two French types of 
vertical-tube boilers to select from, both of which 
are in actual service—the du Temple-Guyot on the 


Normand on the Montcalm and Chateau Renault, 
among other ships. 

Other interesting points were raised in the dis- 
cussion, two of which we wish to notice. 

The fear was expressed that if the French Navy 
were to adopt other types of boilers apart from the 
Belleville and Niclausse types, the tige with 
which both these types were surrounded in foreign 
navies would be much reduced, resulting in a 
decrease in boiler exports, and in a co uent 
decrease of labour in France, an argument which, 
said Mr. Fleury-Ravarin, was quite wrong, seeing 
that these boilers, except in the case of Italy, were 
not manufactured in France for export. In this 
connection, all that was done was the granting of 
a license for manufacture abroad. 

A number of prices were given by the Minister 
of Marine in the course of the discussion. For 
Belleville boilers they varied from ll. 9s. 5d. per 
horse-power to 21. 14s. 3d. during the period 1893 
to 1906, the price being lowest in 1899, and highest 
in 1904. For Niclausse boilers the prices varied 
from 10d. a pound in 1897 to 14d. in 1901. In 1907 
they were 12d. 

The average cost of building a battleship in 
France was stated to amount to 3.20 francs par hile 
gramme (about 13d. per pound) weight at the pre- 
sent time. 

By the decision arrived at in the French Senate 
on the 11th inst., the French Navy will be alone 
among the navies of the world in maintaining the 
use of horizontal-tube boilers for the warships of 
their latest programme. 








NOTES. 
Proposgep CopreR AND Brass InstIvTvuTE. 

In our issue of January 24, over the signature 
of Mr. Walter H. A. Robertson, of the Toston 
Works, Bradford, there appeared a letter drawing 
attention to the benefit that might be derived 
from an association or institute having as its 
object the study of cop and brass, and the 
dissemination of peouliies on all matters con- 
cerning the use and working of these metals. We 
now understand that, as a result of this com- 
munication, a preliminary meeting was held in 
Manchester on the 13th inst., with a view to ob- 
taining the opinions of copper and brass manu- 
facturers, engineers and others on the question of 
the formation of such a body. Mr. W. H. 
Johnson, of Messrs. Richard Johnson, Clapham 
and Morris, Limited, Manchester, occupied the 
chair, and the meeting being favourable, the 
formation of the Copper and Brass Institute was 
decided upon. In order to bring the subject in 
a more definite shape before those who, it is 
hoped, will be interested and benefited, and in 
order to obtain as wide a discussion of the pro- 

1 as possible, it has been arranged to hold a 
urther meeting, fixed for March 10, at 4 P.M., 
at the Midland Hotel, Manchester, at which the 
attendance is invited of all concerned with this 
matter. At the preliminary meeting the objects of 
the proposed Copper and Brass Institute were de- 
fined as being similar to those of the existent Iron 
and Steel Institute. All questions connected with 
and the regulation of trade will be rigidly 
excluded, but the institute will be formed to _ 
vide a means of communication between members 
of the trades concerned bearing upon the science, or 
the application of science or processes, &c., to the 
working and use of non-ferrous metals. It is thus 
not proposed to limit it to the copper and brass 
trades alone, but all non-ferrous metals, such as 
lead, aluminium, nickel, tin, and their alloys, will 
be included. As in the case of the Iron and Steel 
Institute, periodic meetings will be held for the pur- 
pose of discussing practical and scientific subjects 


ed | coming within this sphere, and it is hoped that, in 


its own field, this institute will prove as valuable a 
means of diffusing knowledge, and as successful a 
promoter of practical research, as has its prototype 
in the iron and steel world. We are requested to 
state that communications relating to the institute 
and to the meeting to be held in March ma, 
addressed to Mr. W. H. Johnson, care of Richard 
Johnson, Clapham and Morris, Limited, Man- 
chester, or to Pucheane H. C. H. Carpenter, Man- 
chester University. 


Turso-Execrric Suip-PROPULSION. 
In a paper read last Tuesday before the Institu- 
tion of Engineers and Shipbuilders of Scotland, 
Mr. H. A. Mavor revived once again the oft-made 








Jeanne d’Arc and Jurien de la Graviére, and the 
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suggestion of using electric gearing between the 
turbine and propeller of a steam-ship. This idea, 
we believe, was first advanced by the Hon. C, A. 
Parsons. From a mechanical standpoint, the scheme 
has very great advantages, and in view of the extra 
ordinarily low prices at which turbo-generators are 
now obtainable, it is possible that the financial con- 
siderations, which have hitherto prevented its 
adoption, may no longer be prohibitive. In marine- 
turbine practice the economic necessity of keeping 
up the blade speed to a reasonable fraction of that 
of the passing steam, whilst at the same time 
securing a fair efficiency for the propeller, has 
rendered imperative the adoption of very large 
and expensive turbines, in which, nevertheless, the 
steam consumption has been substantially ter 
than it is in the case of the much smaller and lighter 
turbines used in electric-light stations. At present 
prices the marine turbine costs probably some 
61. te 71. per horse-power, taking the turbine alone. 
On the other hand, the Electricity Committee of 
the Glasgow Corporation have just accepted a tender 
from Messrs. Willans and Robinson, Limited, for 
the supply of two 4000-kilowatt units at a price 
of 32,0431. Since the true full-load capacity 
of these units will probably be fully 5000 kilo- 
watts, the actual cost will be under 2I. 10s. per 
electric horse-power of actual capacity. Comparing 
this with the assumed cost of a marine turbine 
given above, which is based on Admiralty contracts, 
it will be seen that there is a considerable margin, 
out of which to provide for the required slow-speed 
motor and large-diameter propeller. Mr. Mavor, 
in his paper, proposes to use a polyphase motor 
the “stator” of which shall not be fixed, but 
arranged so that it can rotate independently of the 
armature. It is in this way that he provides for 
the changes of speed necessary in service, and for 
starting up without great loss of energy. This 
movable ‘‘stator” Mr. Mavor calls a ‘‘ spinner,” 
and outside of it he proposes to fix a fixed stator, 
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the ‘‘spinner” therefore revolving between this 
and the armature on the propeller shaft. By this 
arrangement three speeds of propeller shaft, in 
either direction, would be obtainable without loss 
of efficiency, which should suffice for all the 
essential requirements of marine service. The tur- 
bine would run at a constant speed whatever the 
speed of the propeller, so that no cruising turbine 
would be neces on a warship fitted as pro- 

ed. Including the steam taken by auxiliaries, 

. Mavor claims that an electric horse-power at 
the motors would be obtained for 12.2 lb. of steam 
per hour under the usual conditions of marine 
practice, where superheat is not commonly em- 
ployed. The plan suggested is undoubtedly a 
plausible one, and well deserving of closer investi- 
gation by shipbuilders and shipowners with a view 
to determining whether or not it is now feasible at 
a reasonable capital cost. 


Tue County Councit STEAMBOATS. 


It is to be og Be that the vote at last 'Tuesday’s 
meeting of the London County Council marks the 
definite conclusion of an unfortunate financial ad 
venture. In general, advocates of municipal trad- 
ing have been content to claim that municipal 
management was not much less efficient than that 
of ordinary private undertakers ; but in the case of 
the Thames steamboat venture they appeared to 
have been under the delusion that it was possible 
for a municipality to work profitably a venture which 
for many years past had proved unremunerative 
even when directed by experts veer, Bg! best 
energies to the work of management. e blissful 
dream was of short duration. The first foretaste of 
the troubles, which have now led to the definite 
abandonment of the steamboat service, was ex- 
perienced when the capital cost of the undertaking 
turned out to be some 10 per cent. more than the 
207,0001. originally anticipated. The first year’s 
working showed a deficit of 50,095/., and it was 
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then that the anticipations as to the profits to 
be reaped from the service began to be replaced 
by the contention that the object of the municipal 
trader should not be the reduction of rates by 
profits from industrial undertakings, but the 

rovision of cheap services, the actual cost of which 
it was proposed to obscure as much as possible by 
mixing up together the accounts of the steamboats 
and tramways, so that the plain man, inexperienced 
in municipal methods of ter of ere. hy should not 
readily appreciate the magnitude of the losses. 
This theory that no municipal ean a should 
be expected to pay received a further development 
at last Monday's meeting, when some Councillors 
proposed that the steamboat service should be con- 
tinued at a loss as a sort of popular amusement, 
much eloquence being expended on the thousands 
who, on a fine holiday, enjoy a trip on the river. 
Some sober-minded statesmen are already warning 
us as to the probable ill effects of a policy of 
providing panem et circenses, yet few, we imagine, 
were prepared to find that an important party in 
municipal politics has already got to the stage at 
which it is prepared to spend 40,000]. per anuum 
on a modern equivalent toa Roman circus. It is 
quite possible, nevertheless, that by raising fares 
a remunerative holiday traffic might be secured ; 
and in this lies the best hope of finding a lessee or 
purchaser for some of the boats. The improvements 
which have been effected in the means of transport 
by rail and road on both sides of the river have 
been steadily depleting the ranks of those travelling 
on the river for business purposes, and by no prac- 
ticable improvement of the service will it be possible 
to recall these passengers to the steamboats, whether 
the latter are run by a public authority or by 
private undertakers. The report of the Highways 
Committee shows that the net deficit on the three 
years’ working is 137,083/. The total capital ex- 
penditure on the undertaking has been 301,0801., 
of which but 23,5241. had been repaid at the end 
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of the last financial year. The outstanding capital 
expenditure is therefore 277,536l., but the Com- 
mittee note that no allowance has been made for 
depreciation. The estimated annual deficiency of 
maintaining the service is 42,0751., of which the 
debt ——e amount to just under 21,0001. These 
correspond, in effect, to a debenture charge. By 
laying the boats up, awaiting a purchaser, as is 
now decided, the deficiency will be at once reduced 
to 34,3301., a fact which some appear to interpret 
as meaning that the total loss in maintaining the 
service would be only a little over 7000I., or one- 
sixth of its actual value. 


THames River ConsERvVANCY. 


It is characteristic of the present tendency 
towards hasty legislation that the Board of Trade 
gave the London County Council three days in 
which to decide whether they were prepared to 
make a subvention towards the expense of dredging 
and improving the channel of the river, and 
whether the Council would guarantee the interest 
on the port stock to be issued by the new port 
authority, a sum which might amount to anything up 
to from 20,000,0001. to 30,000,000/. In other words, 
the Board of Trade, on December 13 last, asked 
that the matter should be put before the Council 
prior to their adjournment for the Christmas vaca- 
tion on December 17, because the Board of Trade 
were then drafting the Bill for presentation to 
Parliament. As the Port of London Bill has been 
under consideration now for several years, it is at 
least surprising that such a demand should be 
made on such short notice. Moreover, the Council 
were surely entitled, before considering whether 
they would sign the cheque, to know the probable 
amount, and also the name of the payee. Yet no 
suggestion was conveyed 7 Government as to 
the constitution of the new Port of London autho- 
rity which was tospend the money thus guaranteed 
by the rates. There was no other possible reply 
than that given, that ‘‘it was undesirable for the 
Council to express any opinion on the question of 
the guarantee of the port stock, as action must de- 
pend very much upon the character and scope of the 
Government’s proposal.” In the report of the 
Rivers Committee to the London County Council, 
in connection with this matter, interesting informa- 
tion is given regarding the progress of the work 
undertaken as a result of the recommendations of 
the Royal Commission. It will be remembered that, 
by an Act of 1905, the Thames Conservancy got 
power to double the rates on shipping entering 
the port, in order to dredge to a depth of 30 ft. 
a channel 1000 ft. wide, from the Nore to 
Gravesend. This, it is estimated, will cost about 
400,0007. The increase in the rate terminates on 
January 1 of next year. The Conservancy, how- 
ever, propose now that it should continue, in order 
that this wide deepened channel should extend to 
the Royal Albert Dock, as proposed by the Com- 
mission, and that other work should be under- 
taken. This, itis anticipated, will cost 1,500,0001., 
while the deepening between the Royal Albert 
Dock and the Surrey Commercial Dock will 
involve a further 500,000. The Rivers Committee 
of the London County Council consider that the 
increased dues will provide sufficient security for 
the raising of the money required for these improve- 
ments of the channel. And, further, that it does 
not seem desirable for the Council to interfere 
with the view of providing money at an earlier date, 
as it is not desirable to hasten work of such mag- 
nitude, since very careful investigation must be 
made of the riparian properties. Another matter 
requiring due reflection is the possible danger 
which may arise owing to the depth of the river 
being below the sills of the principal dock en- 
trances. As to the guarantee of the port stock, 
it is pointed out that the present Stock Ex- 
change value of the various docks of the London 
and India, the Surrey Commercial, and the Mill- 
wall Dock Companies, is upwards of 20,000,000/., 
which is sufficient to show that a very large 
sum will be involved in purchasing the docks, 
Even if the docks are not purchased, money 
must be found for improvements and extensions. 
The Royal Commission already referred to sug- 
gested the expenditure of about 4,500.0001. for 
these developments, including a new dock near 
the Royal Albert Dock, for which the London 
and India Dock Company have obtained the neces- 
sary authority from Parliament. This latter is 
estimated to cost about 2,000,000/. No doubt the 


guarantee by the County Council would effect a 
saving in the interest estimated at at least 4 per 
cent., but the Finance Committee of the i aed 
County Council very properly point to the im- 
portance of limiting the additions to the existing 
commitments on capital account, and therefore, 
until the Council know the scope of the Govern- 
ment Bill, they refuse to commit themselves to 
any promise regarding the guarantee. 





CRANE LOCOMOTIVES; BUENOS AYRES 
AND ROSARIO RAILWAY COMPANY. 

Tue 5000th locomotive constructed at the Gorton 
Foundry Works of Messrs. Beyer, Peacock, and Co., 
Limited, has recently been delivered to the Buenos 
Ayres and Rosario Railway Company. It is a very 
a combined crane and locomotive, and has been 

uilt to the specification of Messrs. Livesey, Son, and 
Henderson, the consulting engineers to the railway. 
We believe that this is the most powerful crane ever 
laced over the boiler barrel of a locomotive, most 
eavy lifting cranes ag placed at the bunker end 
of the main frame. The load to be lifted is 5 tons, 
and the length of the jibis 18 ft. This weight ma. 
also be slewed by power, and the locomotive will 
travel safely with the full load suspended at right 
angles to the centre line. 

The hoisting is done by a pair of engines mounted 
horizontally on the crane-post or frame, one in the 
front and one in the.rear. There drive a crank-shaft 
which works the rope-barrel by means of a vertical 
shaft and trains of gear-wheels. The engines are 
reversible, having Welechaert valve-gear, so that the 
rope can be Jowered by them ; the lowering of the 
load is controlled by a powerful brake operated from 
the cab. For slewing, a pair of engines is provided, 
similar to those ecto for hoisting. They are placed 
a on the crane-post, and drive a crank-shaft 
on which is mounted a worm gearing with a wheel 
carried on the base of the crane pillar. These engines 
are also reversible. The whole of the driving-gear in 
connection with hoisting, slewing, and braking is 
placed in the cab, and is duplicated on each side, so 
that the driver can stand on whichever side the crane 
is working. The illustration on page 253 shows the 
majority of the operating levers, &c. 

The locomotive proper has six coupled wheels and 
outside cylinders. The slide-valves are placed above 
the cylinders, the valve-gear being of the Walschaert 
> ge The frames are very stiftly stayed to withstand 
the racking stress imposed by the crane. In view of 
the position of the crane-post, the provision of a dome 
on the boiler-barrel was impossible ; the fire-box and 
general arrangements of the boiler are of the usual 
character. 

The principal dimensions are as follow :— 


Cylinders—diameter and stroke... 16 in. by 22 in. 
Wheels—diameter ... Se a 3 ft. 6in. 
et eee ae ie 
Boiler barrel—diameter outside ... oo 
on - lengt 5, sie = ws 
Fire-box—length outside ... oe 
s width vn a a 
Total heating surface 848.5 sq. fb. 
Gratearea . a 4S 
Working pressure ... 165 Ib. 
Tank capacity 800 gals. 


Weight, full ... ba 4 45 tons 11 ewt. 
The construction of this, their 5000th locomotive, is 
celebrated just at a time when the position of this com- 
pany shows very happily a marked improvement on 
the results of several recent years’ working. The 
report recently presented shows, for instance, a very 
considerable increase in profits, which for 1906 
amounted to 61,532/., while work in hand was valued 
at 110,2187.—an increase of over 30,000/. worth on the 
corresponding figure for the previous year. Sir Vin- 
cent Caillard, chairman, in his remarks, drew atten- 
tion to an item of 11,910/. entered as ‘‘ capital in 
suspense.” This referred to the purchase of a site 
near Montreal, in Canada, on which, if the share- 
holders approved, it was proposed to erect locomotive- 
building works. Sir Vincent Caillard and Mr. Hoy, 
the manager, had visited Canada in this connection, as 
it had been represented to them that the growing re- 
quirements of the railways of that country suggested 
that it would be a most profitable sphere of operations. 
The purchase of the site was the result of this visit. It 
may be remembered that some time ago we referred 
to the purchase of a large site near Montreal for this 
purpose by an English company (see ENGINEERING, 
vol, Ixxxiv., page 521). 





InDuUsTRIAL HyctrNk.—The council of the Royal 
Society of Arts, acting on the report of a committee of 
jad, have awarded the Gold Medal offered by the 
Society, under the Shaw Trust for Industrial Hygiene, to 
Professor William Galloway, ‘‘In r ition of his 
valuable researches into the action of Peery moe in colliery 
explosions, the outcome of which researches has been the 
provision of means by which the risk of such accidents is 
materially diminished, and a consequent great saving of 


AEROPLANE FLYING-MACHINES. 
To THE EpiTor or ENGINEERING. 

Srr,—Everyone interested in facts about aviation will 
welcome the article, ‘‘The Problem of Flight,” on page 
219 of your issue of the 14th inst., where it is stated that 
“*the outlook for the future is not bright,” in regard to a 
machine which ‘‘has to run —o | the ground for some 
distance, to gather speed enough to rise, and also is 
unable to make a direct descent.” Mr. Rankin Kennedy 
says, too, ‘‘the first essential is a machine which will go 
up,” and ‘‘a safety down-coming device is absolutely 
D .’ Then he alludes to the parachute. 

Enthusiasts like Major Baden-Powell tell me that all 
we have to do is to “glide” down; and one of your 
correspondents a week or two ago quoted Lord Ray- 
leigh’s equations; but, in order to fix our ideas, let us, 
like practical men, consider the case of an aeroplane 
weighing, with its passengers, considerably over a ton, 
and requiring to run at a horizontal speed of about 40 
miles an hour before it rises from the ground. Supposing 
everything to go well, the speed could not be --: comrd 
for, to touch lightly in descending, the machine must be 
Saneuing at exactly the same speed as when it left the 
earth, 

Take 144 ft. as a convenient height to fly at, so as to 
avoid the majority of chimney stacks ; and assume the 
machine to be going just over 40 miles per hour, when sud- 
denly one of the passengers wishes to land. Now is the 
parachutist’s chance for an experiment—an experiment 
which, by the way, he might ae in a railway train 
travelling 40 miles per hour. by trying to put toy para- 
chutes out of the window. With an aeroplane thers can 
be no brake; but if the whole thing could be stopped 
suddenly, or supposing one of Mr. Kennedy’s risers to 
have ascended 144 ft. just as the machinery broke down, 
we know that it would take an ordinary body falling 
vertically just three seconds to hit the earth at a velocity 
of over 60 miles an hour; and now we can realise the 
difficulty of coming down safely either directly when 
stationary over any landing-spot, or on the glide when 
approaching it at the minimum speed of, say, 40 miles 
per hour. 

Your obedient servant, 
Ww. H. Massey. 
Twyford, Berkshire, February 15, 1908. 





To THE EpiTor OF ENGINEERING. 

S1r,—Now that a second letter under the above heading, 
from the same writer, appeared in your last week’s issue, 
in which he now condemns aeroplane machines, and 
avows himself an advocate of vertically-acting ascensional 
screws, it is a fairly simple matter to answer him. 

A well-known authority on flight has remarked, as a 
curious fact, that beginners in the study generally start 
on the assumption that the vertical elevating-screw 
system is the one and only way; butif they go deeper 
— the subject, they invariably drop that method as a 
fallacy. 

All the authorities are agreed that the vertical lifting- 
screw system demands such an extravagant ratio of power 
as to make it prohibitive ; and then what about the safe 
descent (if the motor stops, &c.), that the writer was so 
solicitous about? 

The writer’s argument amounts to this (or so it appears) 
—viz., that an aeroplane lifts no greater weight than the 
amount of its screw-thrust, and that we can therefore do 
without the aeroplane. 

Such an assertion is utterly and demonstrably wrong 
and misleading. Larger fans will not give increased /i/t 
per horse-power. ; 

With a screw-propelled aeroplane machine, having 
suitably-formed sustaining surfaces, the weight lifted may 
amount to as much as from ten to fifteen times the pus 
exerted by the screw, and this has been actually done, show- 
ing its economy in power strikingly enough. The large and 
most expert birds of flight (including albatross, pelican, 
condor, eagle, &c.), cannot rise vertically from the ground 
—lacking the necessary power, but have power enough 
when aloft to do marvels on the wing. The few small 
birds that can rise straight up have been found to exert 
enormous proportionate power fora short time in doing it. 

I hold that the conjoint action of approximately hori- 
zontal sustaining surfaces and horizontally acting pro- 
pulsion is the only system now worth pursuing, and that 
—like the big birds—we must reconcile ourselves to a 
short preliminary run on the ground. There is the 
further advantage that with suitable fixed gliding sur- 
faces passive flight or ‘‘aspiration” can achieved. 
To rise in a vertical line is not essential, nor to be 


expected. : 

Pail to see that the starting run is such a drawback— 
one would not expect to start up from a confined space, 
and I do not believe one ever will. : , 

This writer, I see, has asserted (elsewhere) that in aerial 
propellers four blades are better than two. I gather 
from this that the writer is certainly not an experimenter. 

Yours faithfully, 
Srpygey H. HoLianps. 
61, Parliament-hill Mansions, Lissenden Gardens, 
Highgate, N.W., February 17, 1908. 





To THe EprTon oF ENGINEERING. | 
S1r,—With reference to Mr. Rankin Kennedy’s letter 
in your last issue, he is not alone in advocating the 
helicopter, or revolving nee on vertical axis type i 
but if those who consider this is the desired method 
would only take the trouble to make a practical working 
model (as the writer has done), they could gather much 
interesting data, be disillusioned, and wake to the fact 
that the difficulties, peculiarities, and complications far 
exceed those of the aeroplane. 








raising of this money for dock improvements under 





human life effected.” 


When one considers the promising results obtained 
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with crude present-day aeroplanes, it should not be 
overlooked that in France they have not app ad t 
Wright Bi in —— f and steering capabilities. 
Again, the latter have carried over 50 lb. per horse-power 
at 39 miles per hour, whereas 30 lb. seems to have been 
the limit in France. Professor Langley showed that 
209 lb. per horse-power could be conveyed through the 
air at 45 miles per hour with the aeroplane at an angle of 
2 per cent. : . 
One of Mr. Rankin Kennedy’s objections to the 
aeroplane is on account of the inefficiency of the aerial 
propeller ; but these are being improved u daily, 
and there is evidently no reason why we should not 
approach the best marine —— and equal their 10 per 
cent. apparent positive slip results. Seeing that air is 
many times less denser than water, it aqperentiy must 
be treated with at much higher velocities. This leads us to 
propellers of high speed, large diameter, and fine pitch— 
that is, the blades will have less obliquity, a decided point 
in favour of efficient results with aerial propellers. Per- 
haps some ers who devote their time to the desi 
of marine propellers will kindly give their views on the 
matter. Again, seeing the petrol-engine is adapted for 
high speed, it is peculiarly suitable for aerial propeller 
work without the addition of intermediate gearing. 
When one comes to look closely into the subject, there is 
every reason to expect some remarkably efficient results 
with the aeroplane in the near future. 
Yours a 


47, West Hill, Wandsworth, London, S.W., 
February 17, 1908. 


V. Rox. 





To THE Eprror or ENGINEERING. 

Sin,—There is much force in Mr. Rankin Kennedy’s 
remarks anent — a as compared with aero- 

lanes. I have personally long been in favour of the 
élicoptere, but should like to point out that the com- 
parison has hardly been presen in its true light. 

In the first place, the efficiency of the propeller is not 
so great as that of an aeroplane. In the pew referred 
to in my last letter Lord Rayleigh gives the ratio of the 
mechanical efficiencies of the two as 

/(2 sin a 81/8), 
where a is the angle of inclination, S the area of the aero- 
plane, and 8! the area swept over by the screw. Since a 
may be made small, and S may exceed S! in almost any 
ratio, it is obvious that the aeroplane is much more 
effective in lifting. 

The losses arise from kinetic energy given to the air, 
= s thrust towards central parts of the propeller, 

ip, &c. 

Another important point is that the hélicoptere needs 
——— machinery, and consequently weight, for pro- 
pulsion. 

Lastly, there is the all-important question of disaster 
when the engine stops. 

Mr. Kennedy shows that the aeroplanes of Farman and 
others lift about the same weight per horse-power as the 
vertical-screw machines will do. This is rather an unfor- 
tunate comparison, since the aeroplane transports this 
weight as well as lifts it with the same power, and, more- 
over, acts through the medium of a horizontal propeller, 
so that (work done by aeroplane in lifting weight + 
work done in transporting weight) x efficiency of hori- 
zontal  "e is at least equal to the work done by a 
vertical helix. 

Tam, yours faithfully, 
HERBERT CHATLEY. 

32, Britannia-road S., Southsea, February 18, 1908. 





BLADES FOR FLYING-MACHINES AND 
TURBINES. 
To THE EpiTor or ENGINEERING. 

Sir,—Commenting upon your excellent article on ‘‘ The 
Problem of Flight,” in your last issue, I would beg leave 
to point out that Wenham, and not Langley, deserves the 
credit for designing superposed aeroplanes. Wenham used 
strips of woven fabric 12 in. wide, with 12 in. spaces 
between, years before Langley took up the subject. Mr. 
Henry Farman deserves great credit for the work he has 
done, for there is no authentic record of any one else 
having driven a machine straight away, turned round 
and returned to the starting-point. In my opinion, if 
Mr. Farman’s machine had been provided with a pro- 
perly-designed —e he could have achieved 
> cme result with a 30 instead of a 50-horse-power 

ne. 

n my experiments—and I believe that during the last 
forty-four years I have made a greater number than any- 
one else—I have found it necessary to use a propeller 
7 ft. in diameter, when driven by 20 brake horse-power. 
This was the proportion in my last machine. The thrust 
or pull was 220 Ib.; of course, the thrust would not be so 
much when the machine was under way. With regard 
to the form of the blades I use, ocular demonstration of 
their efficiency was not publicly given until 1893, when 
Several of our leading engineers were present at a public 
trial of my flying-machine at Harrow. 

Many of my visitors were much interested in the form 
of the blades, and, at their request, were supplied with 
Specimen pieces. (These blades lift upwards of 70 Ib. per 

‘power, which is more than double that obtained 
by any other means.) At this time the blades in the 

&rsons turbine were simply strips of sheet-metal with 
One edge bent over; their action must have been very 
inefficient ; in fact, the turbine was known in the trade as 
& © Steam-eater.” Since the introduction of my form 


of blades, the Parsons turbine has advanced by leaps 
ounds, and now stands at the head of steam 


and b 


the | to a word of acknowledgment for my contribution towards 


prime movers; and, in my opinion, I am fully entitled 
so successful a result. 
Yours faithfully, 
tS) 


West Barnham, Sussex. Horatio PHILLIPS. 





GEAR ARRANGEMENTS AND RATIOS IN 
MOTOR-CARS. 
To THe Eprror or ENGINEERING. 
S1r,—In your issue of January 31 there is an article on 
page 137 entitled ‘“‘Gear Arrangements and Ratios in 
otor-Cars,” 


_.There are two points in this article which we would 
like to question, for the sake of further information, and 
because we do not think that the conclusions drawn are 
quite accurate. 

The first Pa es: in regard to the universal joint or 
joints on a -shaft drive. The author says at the 

ttom of column 2 ‘‘In a well-designed car, 
this (universal joint) should run practically straight, an 
all the small losses together should be a negligible 
amount.” This we hardly feel is quite the case, as the 
univ in such a drive are in constant movement, 
and subject to a large percentage of direct road shock, 
which the back axle gets. These shocks and the constant 
angular movement, which in some “ well-designed ” cars 
is considerable, relative to the length of the driving-shaft, 
must impair the efficiency to more than a “negligible 
amount.” 

_ The second point is that the author assumes the effi- 
— of the bevel drive as 92 per cent., this bein 
usually a 4 tol gear. On a Cardan-driven car the bev 
<m is usually a 4 to 1 reduction, while on most chain- 

riven cars it is about 2 to 1. We believe that a bevel 
drive with equal wheels gives a maximum efficiency ; and 
San eaten, the 2 to 1 bevel is more efficient than the 

We do not wish to go into the question of lowering of 
efficiency on the r through the gear getting out of 
adjustment, though this isa point which Should not be 
overlooked in practice; but we do think that the two 
points above noted will, toa large extent, make up for 
the additional loss of efficiency of 5 per cent. claimed by 
the author in the case of the use of fs hang 

There are many other points and con this question, 
but for the present we would simply like to have an ex- 
oepien of opinion on these points taken up in your 
article, 


owever, 
d 


Yours truly, 
Hans REnoip, Limitep, 
Progress Works, Brook-street, Manchester, 
February 14, 1908. 


Note to above Lettcr. 


In the article referred to the pansion objects were :— 
(1) To go into the question of the number and arrange- 
ment of the s in the -box, and their proportion 
to each other (this is not affected by the efficiency of the 
final drive) ; (2) to evolve a formula by which the perform- 
ance of a car could be calculated beforehand with sufficient 
accuracy to settle the necessary ratio of gear required 
without expensive experiment. 

In order to do this the performance of a good many cars 
was analysed until coefficients of friction were found 


universal joints and chains will vary considerably accordin 
to their quality, condition, and arrangement; and thoug 
it is possible that there is a very age rag my loss in some 
universal joints, it is also probable that in some chains 
there is a loss of over 5 percent. It is quite possible 
to arrange for the universal joints to run straight in the 
normal position of the springs, and as the motion on these 
is generally about 3 in. each way, and the shaft about 5 ft. 
long, the angle at which the joints work is very small. 
No doubt, other things being equal, a bevel-gear with 
a high ratio is somewhat less efficient than one with a low 
one; but it by no means follows that the bevel-gear in a 
chain-driven car is more efficient than that on a live axle, 
as it often has to be much smaller for its work. Messrs. 
Renold are quite mistaken in thinking that the usual 
ratio of gear for the top speed of a pleasure-car is 4 to 1. 
In the Scottish trials the cars would be likely to be geared 
lower for trial purposes than they would be for more 
ordinary use, yet only five cars out of eighty-two had a 
ratio as high as this, while there were thirty-two with a 
ratio of 2.5 or less. 

THe WRITER OF THE ARTICLE. 





PRACTICAL DESIGN OF IRRIGATION 
WORKS. 
To THE EprTor oF ENGINEEBING. 

Str,—I read with considerable interest the able review 
that appeared in your number of January 31; as, how- 
ever, the main issue in the criticism is based entirely on 
a@ misapprehension, and consequently does the k 
injustice, I trust that in the spirit of fairness I may be 
allowed to make a few remarks on the subject. 

The system pursued in Chapter VI., of estimating the 
— neutralisation of head effected by means of over- 
ying weight on the sand subsoil, expressed symbolically 
by the formula A p=C H, is objected to on the ground that 
it is length of creep alone that can effect this neutralisa- 
tion—not weight, and consequently the theory is ‘ un- 
tenable.” . 

In making this statement your reviewer has apparently 
overlooked the fact that it is distinctly laid down that 
the design of the superstructure is subject to adual test— 
viz.: firstly, weight ; and, secondly, extension; and that 
in addition to the expression A p = CH, which means 
ight of the structure must bear some 


which would fairly fit the observed facts. The friction of | -) G 


another proviso is t forward equally binding—viz.: 
that of / = c H; i.e, the contour base h 2, or 
the so-called line of creep, must also be a certain fixed 
am pe of the head. The design of a weir is first 
worked out by the application of the first formula, and 
this done, the result is checked, and, if necessary, altered 
to conform with the se proviso, or else both opers- 
tions can be carried on simultaneously. 

Thus, if h be termed the neutralisation effected by the 
first formula, or h = “ae , and let h’ be the value obtained 


by the equation of h = 4 , then the section must be such 


c 
that h = h'; i.¢., that the two values must e within 
measurable limits. The values of the coefficients or 
multiplicands of H are obtained, as explained in para- 
graph 19, from a triangular prism equal in outline to the 
fore apron of the Okhla weir, of 10 ft. in height and 200 ft. 
in length. The effective weight of this is re ted 
by the area A multiplied by the effective specific gravity 
p, or by Ap—viz., 1000 x 1.3 = 1300. This quantity is 
100 times the head, which is 13 ft.; consequently, C = 100, 
Now the length of creep / is the base length, or 200 ft., 
which, on the other hand, is sixteen times the head of 
water, or = 16 H, c being = 16. z 

An omeueeees instance will now be given explanatory 
of the method of making use of both these equations in 
design. Supposing this triangular prism of material to be 
raised upon its end, resting on sand, and exposed to a 
head of 13 ft. of water ; then, from the first proviso, the 


head neutralised would be “4 = 13. Thus the effective 


weight is proved just sufficient ; the second formula has, 
however, yet to be applied, which is / = 16 H = 200. 

The actual value of 7 to however, is only 10 ft. 
This must consequently be increased to 200 ft., which can 
be effected without augmenting the value of A p, as this is 
already sufficient for its ed A by adopting sheet piling 
below the base, of a length of 95 ft., 2 will then = 
(2 x 95 + 10) = 200 Q.E.F. The section thus designed 
satisfies both conditions, and is consequently stable. 

The only fault in the calculations in Chapter VI. is that 
for intermediate poe in the section designed by the 
weight formula the agreement between h and h’ is not 
displayed, the test of length of creep having been limited 
to the total length of the section, any intermediate dis- 
crepancies being ignored. Another fault is the fictitious 
value attached to the lateral influence of sheet piling or 
vertical curtains, which it is now considered should be 
abandoned entirely. 

W. G. Buc. 


We do not know whether we are to understand Mr. 
Bligh’s letter as an abandonment of the theory criticised 
or not. The idea that the leakage through a mass of well- 
settled sand is sensibly dependent on the total super- 
imposed weight, as Mr. Bligh assumes in his treatise, is 
one that we cannot accept. Hence we regard any theory 
based upon it as “‘untenable.”—Eb. E | 





IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY.—The 
overning body of the Imperial College of Science and 
‘echnology, South Kensington, have appointed as rector 

of the Imperial College Mr. Henry Taylor —- F.R.S8., 

.C.L., LL.D., Dean of the Faculty of Applied Science, 

and Professor of Civil Engineering at McGill University, 
Montreal, and Honorary Fellow of Queen’s College, 
Cambridge. 


Personat. — Messrs. Denny and Co., Dumtarton, 
advise us that Mr. Daniel Jackson has been taken into 
partnership by them.— Messrs. Robert W. Hunt and Co., 
of Chicago, inform. us that their new office at St. Louis, 
Kan., U.S.A., has been opened at 1445, Syndicate Trust 
Building, and is in the charge of Mr. C. W. net, 
Jun.—We understand that Mr. Lindon W. Bates has 
resigned his position of president and director of the 
es ot Engineering Company, 71, Broadway, New York, 
N.Y., U.S.A., and that Mr. W. Barclay Parsons has 
been elected in his stead. 





Tuer INCORPORATED INSTITUTION OF AUTOMOBILE ENGI- 
NEERS.—A meeting of this Institution will be held on 
Wednesday, March 11, at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, S.W., when 
Mr. F. W. Lanchester will read a paper entitled ‘‘ Some 
Problems Peculiar to the Design of the Automobile.” 
The chair will be taken at eight o’clock by the President. 
Prior to the reading of the paper, the annual general 
meeting will be held, when the Council’s report and 
accounts will be adopted, and ——, vice-presi- 
dents, and councillors elected for 1908 reported. 





Tur New Patent Act.—We pointed out in our article 
on the new 7 law, published on mber 27, 1907, 
that it would be necessary to introduce legislation at an 
early date to correct errors in agence my doy the Patent 
and Designs Act, 1907. This pro; ~~ f come true. 
An amencing Bill has been introdu in the House of 
Lords and read the second time. Section 25 of the 1907 
Act provides that revocation of a patent may be obtained 
on petition to the Court on any of the grounds on which 
the Comptroller or Board of Trade could revoke the 
patent, and also on any grounds on which the action of 
scire facias could have been brought, and Section 92 
provides that the decision of the judge who hears the 
petition shall be final. The new Bill proposes to rectify 
this, and if the pro becomes law, it will be possible 





that the effective weig! 
fixed proportion to the pressure of the head of water, 














to carry a lg against decisions in petitions for revoca- 
tion enter’ Bection 25 as far as the House of Lords. 
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THE JANDUS REGENERATIVE FLAME 
ARC-LAMP. 


On of the drawbacks to the use of the modern flame 
arc-lamps, with im ted carbons, is the rapidity 
with which the carbons are consumed, and the con- 
sequent expense of maintenance both in materials and 
trimmer’s wages. The efficiency of such lamps, how- 
ever, is so immensely superior to that of the pure- 
carbon arcs that numerous attempts. have been made 
to overcome the difficulty we have mentioned. The 
use of converging carbons, which is almost universal in 
flame arc-lamps, permits the employment of very long 
carbons, and the latter are often arran in maga- 
zines, so that as one is consumed it is automatically 
replaced by a new one, In the old arc-lamps, burning 
pure carbon, long burning was obtained by enclosing 
the arc in a practically air-tight chamber, and by this 
means a life of over a hundred hours could be ob- 
tained for asingle pair of carbons. When impreg- 
nated carbons were first introduced, it was naturally 
tried whether they could be used in enclosed lamps, 
and a longer life thus obtained for them. It was found, 
however, that if the enclosure was small énough to 














8) 


materially increase the life of the carbons, the 
glass walls were very soon obscured by the dense 
white deposit always produced by the fumes of 
flame arcs, and that as soon as the air in the enclosure 
was consumed the light-giving effect of the chemicals 
was lost, and the arc appeared similar to that pro- 
duced between pure carbons. These defects might be 
modified somewhat by using less chemicals and larger 
enclosures, but they remained sufficiently pronounced 
to prevent the enclosed flame arc from 6. & com- 
mercial success. 

The problem of making a satisfactory long-burnin 
enclosed flame arc-lamp has recently been etnabel 
by the Jandus Arc-Lamp Company, who are now 
making a continuous-current lamp which appears to 
afford a complete solution. There were two main diffi- 
culties to be overcome : firstly, to prevent the deposit 
of the fumes on the globes ; and, secondly, to devise a 
chemically-treated carbon which would burn brilliantly 
and efficiently without the presence of fresh air. 
Furthermore, the company resolved to adhere to the 
vertical position of carbons for the sake both of the dis- 
tribution of eg thus obtained, and of using the simple 
and well-tried mechanism of the ordinary Jandus en- 


closed arc-lamp. The new lamp is illustrated in Fig. 1, 
above, and its construction wi 
section 


be followed from the 


Feet. 


tube vertically above it. Surrounding the arc is a 
clear-glass cylinder, and outside this again is a trans- 
lucent globe. The arc enclosure, as will be seen, is in 
free communication at top and bottom with a pair of 
curved tubes, surrounding the outer globe. The pro- 
ducts of combustion are thus able to circulate, passing 
downwards through the side tubes and upwards 
through the centre of the lamp. It is found that the 
rapid circulation induced almost entirely prevents any 
deposit on the inner glass, the matter from the fumes 
being left in the base and the cooler metal tubes. 
Moreover, the matter in suspension is subjected over 


























































chemicals thus exercise their function on the flame 
many times before settlement finally takes place. It 
is this action which justifies the name “ regenera- 
tive” which is applied to the lamp. The total 
consumption of chemicals only amounts to about 
15 grains per hour, in consequence of the repeated 
use they undergo. 

The arc in the Jandus regenerative flame-lamp is 
about an inch in length, but burns with great steadi- 
ness. The current taken in the 550-watt size is 
5.5 amperes at 100 volts, or about half the current at 
twice the voltage usual in open-type flame lamps. This, 
considering the high pressures in general use, is a 
great advantage, as it reduces the number of lamps 

uired to work in series. The life of a pair of carbons 
is 70 hours, so that the cost of retrimming and atten- 
tion is enormously reduced, on the score both of time 
and material, as compared with ordinary flame-lamps. 
The mechanism consists of practically nothing but a 
shunt and series solenoid, acting in opposition on a 
lever, which is connected toa clutch on the negative 
carbon. The series solenoid tends to lengthen the arc, 
and the shunt solenoid to shorten it. There is no| 
clockwork of any description. 

The upper, or negative, carbon is a plain carbon rod, | 
but the lower one is of very special construction. It | 
is star-shaped in section, with about eight rays, the | 





gong in Fig. 2. The lower carbon is the posi- 
is fixed; the negative carbon sliding in a 


tive, an 








deep grooves between which are filled with a chemical | glass; the vessels are therefore made of Jena glass. 





and over again to the action of the arc, and the, 


composition, so that the whole is. approximately 
circular, This composition, we understand, is quite 
different to that usually used for impregnating 
carbons, and has the property of maintaining the 
yellow flame independently of the presence of oxygen, 
which we have seen the ordinary impregnated carbon 
is unable to do. By loosening the wing-screw at the 
bottom of the lamp, the conical plug can be removed, 
and with it the inner-glass.and the lower carbon. The 
outer globe need not be touched for trimming, which 
operation only requires a few seconds. 

e corruga es,.shown above the inner 
cylinder, entangle a certain amount of dead air, which 


Fig.3. 
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can infiltrate from one globe to the other, to com- 
pensate for changes of temperature. There is no 
communication whatever between the interior of the 
lamp and the external air, so that these lamps may be 
safely used in rooms and buildings where the escape 
of noxious fumes would be inadmissible. 

The light given is a pleasant yellow, and the dis- 
tribution at various angles from the arc is given by the 
diagram, Fig. 3, in which it is compared with that 
given by other lamps. The peculiar shape of the 
curve is due largely to the arc being vertical, but great 
care has been taken in the choice of suitable shapes 
of globe and reflector. The maximum intensity is 
extremely great, and as it is at an angle of about 45 deg. 
from the lamp, the surrounding ground gets a muc 
more even illumination than flame-lamps of the usual 

ttern can give. The curves in Fig. 4 show how the 
illumination given by different lamps has been found 
to vary at different distances from the post. In all 
cases the lamps were 30 ft. high. 

The regenerative flame-lamp is the invention of Mr. 
A. Denman Jones, the manager of the Jandus Arc- 
Lamp Company’s works. It is manufactured at the 
Jandus Works in Hartham-road, Holloway, N., and 
is sold by Messrs. Drake and Gorham, Limited, of 
66, Victoria-street, Westminster. 








THe Wricnt Mercury Evectrrotytic Mrrrer.—The 
electrolytic current meters of Arthur Wright, which 
contain in glass vessels a solution of mercurous nitrate, 
a little nitric acid, and mercury, were first thought to be 
very stable. In the course of years crystal deposits were, 
however, observed to form; and when the vessels were 
made smaller, to render them less breskable, and the 
amount of electrolyte was reduced from 200 to 50 cubic 
centimetres and less, the meters became more unreliable, 
sometimes after six months, especially when used in hot 
places. The Reason Manufacturing Company, which 
owns the patents, therefore sent H. Stafford Hattield to 
Abegg’s laboratory, in Breslau, in order to study the 
reactions of mercurous nitrate in electrolytic cells. The 
results of these investigations are explained by Hatfield 
in the Electrician of December 6 and 13, 1907. Certain 
peculiarities were cleared up, but the mercurous nitrate 
electrolyte remained unstable, and it is now recommended 
to replace it by an aqueous solution of the double salt of 
mercurous and potassium iodide (HgI., KI). This double 
salt dissociates into complex and simple ions. In the 
electrolytic cell the ions of potassium and iodine are 
said to accumulate at the cathode, on which mer- 
cury is deposited, while HglI, ions are to go to the 
anode. It is necessary to provide for a good cir- 
culation, and the different densities of the products 
mentioned are stated to secure this circulation. On 
overload HgI is said to be deposited at the anode, 
while iodine ia liberated ; these last reactions are not sutti- 
ciently explained so far. In the old cell the deposited 
mercury descended as a fine, almost invisible, rain from 
the platinum cathode into the calibrated tube. In the 
iodide solution the platinum becomes amalgamated, and 
the deposited mercury then falls off in large drops. As 
this would cause distrust, other cathode materials have 

tried. Tantalum answers very well, but it is all 





wanted for lamps. Iridium is now used, sand-blasted to 
render it hard, and welded to the platinum wire, the 
joint being covered by glass. One of other improve- 
ments is that the series resistance is now made of tinned 
iron and constantan, the wire being simply coiled to 4 
hank, which is immersed in oil, and not coiled on 
bobbin. The iodide electrolyte attacks some English flint 
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BRIDGE RAIL-JOINT. 


MR. W. MARRIOTT, RESIDENT ENGINEER, MIDLAND AND GREAT NORTHERN JOINT RAILWAY. 











Fie. 1. 


Many attempts have been made to introduce im- 
provement into the type of rail-joint almost universally 
employed in this country ; but though some have been 
partially successful, the simplicity and cheapness of 
the ordinary joint has enabled it to hold its own 
against all competitors, in spite of its weakness. 

A new type of joint has recently been introduced by 
Mr. W. Marriott, M. Inst. C.E., resident engineer of 
the Midland and Great Northern Joint ilway, 
Melton Constable, which has the advantage of being 
almost as simple as the customary fish-plate joint 
itself. In this new pattern the fish-plate takes the 
form of a bridge or arch, as shown in Fig. 1, above, 
from which view it will be evident that the rail-ends 
are carried over the space intervening between the 
sleepers by the fish plates, the extremities of which 
rest on the chairs. It may be remarked that a chair 
of such a form is already in use on the Great Northern 
Railway and on the Midland and Great Northern 
Joint Railway, having been introduced by Mr. Alex- 
ander Ross, M. Inst. C.E. Mr. Ross’s inter-joint chair 
has a table extension providing bearing for the rail 
right up to the edge a the sleeper. To suit the new 
fish-plate all that is needed is to widen the table in 
this pattern of chair sufficiently to accommodate the 
ends of fish-plates. 

This type of joint has been under observation on a 
short length of line for more than twelve months, and 
has proved very satisfactory, the amount of wear of 
the rail-ends being scarcely noticeable, proving that 
but little deflection takes place compared with the 
ordinary type of joint. The fish-plate fair on the 
chair, and does not tend to tilt the sleeper. 

This bridge fish-plate may be made of either of the 
forms shown in Figs. 1 or 2. The type shown in 
Fig. 1 is lighter than that of Fig. 2, but is more 
difficult to manufacture. That shown in Fig. 2 is the 
more costly, and, com with the British standard 
85-lb. rail fish-plate, would involve an extra cost for 
fish-plates of about 45 to 46 per cent. The additional 
cost for chairs is about 7 per cent. Taking the cost 
of materials only for a single line at 2000/. per mile, 
the extra cost would work out at about 1 per cent., 
which, in view of the beneficial results, both on rails 
and rolling-stock, and comfort of travelling, is very 
reasonable. 








Train WaTeRways —The Industria, of Milan, reports 
that the Italian Royal Commission on Inland Navigation 
passed a favourable opinion on the question of 
opening a large inland waterway between Milan, Lodi, 
and Pizzighettone, which, by way of the River Po, will 
provide communication by water between Milan and 
Venice, and is expected to lead to the conveyance to 
Milan of merchandise destined for Central Europe. 





Tue Wortp’s Goup.—The yield of gold throughout 
the world last year was 82,298,000/., as com wit 
st-Bt4, 000 in epee Transvaal = the list ~_ 

as a gold-producing region, with an output o 
27.404, 0004. The United States ranked second, with 
42983, 0000. ; Australasia third, with 15,029,000/. ; Russia 
Te with 4,300,000/.; and Mexico fifth, with 3,450, 0007, 

= production of the Transvaal increased last year 
2,824,000 ; but the yield of gold in the United States fell 
nd 20.5 im Australasia, 1,418, 000/.; in Russia, 194,000, 

nd in Mexico, 122,0002. Rhodesia increased her gold 
= last year by 270,000/., and West Africa by 300,000U. 
the other hand, the gold yield of Canada declined 
506,000/., and that of India, 188, 000i. 
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INDUSTRIAL NOTES. 


Mr. Tovutmtn’s ‘‘ Sweated Industries Bill,” a measure 


‘to establish bo Boards,” is down for second 
reading to-day, February 21; what its fate will be 
cannot, at date of writing, be predicted with cer- 
tainty. It is pointed out in “a sae f memo- 
randum” that ‘‘ the object of the Bill is to provide 
for the establishment of Wages Boards, with power to 
fix the minimum rate of wages to be paid to workers 
in particular trades. The measure is only to “‘ apply, 
in the first instance, to the trades specified in the 
| schedule—namely, tailoring, dressmaking, and the 
making, altering, trimming, finishing, and repairing 
of shirts.” But it is “‘ proposed to give power to the | 
Home Secre to say to what other trades it may be 
extended.” No doubt the Act, if it should be passed, 
will be strictly limited to what is termed ‘‘ sweated 
industries,” and popularly recognised as such ; but the 
schedule is silent as to many industries to which the | 
term rightly applies. The Board will have | 
power to fix a minimum wage for any single kind of 
work, and will have the widest discretion as to fixing 
time rates or piece-work rates, and as to varying the 
minimum according to locality, the kind of work, and 
the persons ompure’ The Bill provides that the 
Ww Board shall be composed of representatives of 
employers and employed in equal numbers, with a 
chairman chosen the members of the Board, or | 
nominated by the Sone Secretary. The enforcement | 
of the provisions, and payment of the fixed minimum 
rate, is to be entrusted to the factory inspectors. The 
measure is open to criticism on several grounds ; but 
if it should into law, the constitution of the Board | 
is the best that could be "7" The provisions are | 
not intended to override the interests of the parties | 
concerned, for their representatives constitute the | 
Board. The strongest objection is the fact that rates 
of wages are to be fixed by law and enforced by law, | 
for that is the essence of the Bill. 


The United Government Workers’ Federation held 
its thirteenth annual general meeting last week af 
Woolwich ; there were 54 delegates from 24 societies. 
An official of the Fawcett Association (Postmen’s 
Union) took the chair. The delegates were welcomed 





h| by the Woolwich Trades Council, whose representa- 


tive stated that there were rumours of further dis- 
charges from the Ordnance Factories. A resolution 
was carried, moved on behalf of the executive of the 
Federation, ‘‘condemning the Government for dis- 
charging its employés from the various factories, 
workshops, arsenals, and dockyards, and, at the same 
time, giving large orders for the manufacture of arms 
to contractors.” It is strange that the same men 
complain that the pay of the Government is below 
that of contracting firms; they appear in these matters 








Fie, ‘2. 


specially ‘‘ condemning the action of the Government 
| in regard to the disc from Woolwich Arsenal.” 
{a general these men profess to favour international 
peace, and condemn the huge armaments of Europe 
as provocative of war; but they denounce any re- 
| trenchment of naval and cere | expenditure at home. 
Another resolution strongly condemns the action of the 
Right Hon. John Burns, M.P., Mr. Clem Edwards, 
M.P., and Mr. J. Havelock Wilson, M.P., for voting 
against the pro increase of wages to the Kew 
gardeners, considering their action a direct incentive 
| to, and approval of, sweating conditions. In view of 
the Sweated Industries Bill, before alluded to, the 
chairman’s declaration, in his presidential address, 
deserves notice. He declared that “a minimum 

of 30s. a week was a moral minimum, below which no 
|man ought to be employed, and certainly no man in 
| the Government service.” The natural effect of such 
a minimum wage would be, if fixed, to act as a lever 
to level up wages in all private firms; and this, no 
— is the object, in so far as Socialists are con- 
cerned. 





The monthly report of the Ironfounders’ Society is 
more favourable from the point of view of employment, 
there being a decrease on donation benefit alone of 
1008. The total number on the funds was 3721; 

revious month, 4698—decrease in the month, 977. 

here was an increase on sick benefit of 52, and on 
superannuation of 5; under all other heads there 
were decreases. The weekly cost of benefits alone 
was 1358/. 12s. 10d., or over 1s. 6}d. pet member per 
week. The aggregate membership was 19,340—a net 
increase during the past year of 112; not a large 
increase, but the year 1907 was a trying one in this 
branch of trade, as contributions and levies were con- 
siderable. The aggregate funds amounted to 93,190/. 
5s. 3d.—a decrease in the month of 1420/. 3s. ld. The 
report expresses the hope that with longer days and 
fine weather the prospects of trade will revive, It 
appears that inquiries have been made as to whether 
newly-enrolled members are liable to pay the dispute 
levy of 3d. per week ; the reply is ‘‘ certainly,” and it 
contains this rebuke, that members are never slow in 
demanding strike pay. As the rule relating to the pay- 
ment of dispute pay to superannuated members who 
are still at work, in cases where they are involved by 
disputes in other trades, is regarded as doubtful, a 
vote is being taken to include them ; it is but fair, 
the council adds, because such superannuated mem- 
brs pay their quota to the fund, Complaint is 
made of the excessive arrears due in the aggregate, 
and a lesson is drawn from the fact that recently 
two deceased members were out of benefit at the 
time of their death, so that the families were de- 
prived of financial help just at a time when most 
needed. There are still marked 31 places in which 
one or more shops are closed to members ; this has an 
influence on non-employment. In the trade returns 
the indications favour improved conditions: there 
were fewer places by two described as ‘‘ very good,” 
but from 26 to 31 where trade is described as ‘‘ good ;” 
those described as ‘‘ bad” were reduced from 23 to 15, 
with membership in proportion. 


The report of the Amalgamated Society of Car- 
penters and Joiners gives some important details as 
to the strike of the wood-working trades on the 
North-East Coast, and the dispute on the Clyde also. 





| to face both ways. A further resolution was carried 


It would appear that the Council of the society was 
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averse to a stoppage of work, thinking i: better to 
accept a reduction in the then state of trade, with the 
hope of an increase when trade was better. But as 
the other sections of the wood-working trades in the 
shipyards affected refused to accept the proposed re- 
duction, the members of this society had to follow 
suit; indeed, the voting was in favour of ceasing work 
in the local branches. As the report states, the strike 
will entail losses and privation oa the part of the 
members iavolved, and great expense to the unions. 
It states that the time chosen for the strike is more 
fayourable to the employers than to the men, but the 
soviety has to abide by the votes of the local members 
against a reductionin wages. The aggregate member- 
ship of the union was 69,414 ; of these, 6093 were on 
donation benefit, 2099 on sick benefit, and 2188 on 
superannuation allowance. Some twenty firms are 
mentioned, .a3 firms to be carefully watched; they 
are mostly those engaged in manufacturing joinery 
by machinery. Further efforts have been made to 
unite the three larger unions-~into one compact body ; 
but again they appear to have been a failure. In one 
instance there was a clear and good majority in favour 
of fusion, but the two-thirds vote was defeated by 
abzentees who did not take the trouble to vote. Now 
some difficulties have arigen over the financial details, 
as the benefits to be given are differently provided 
for in the two other unions than in the Amalgamated 
Society. Long and etrongly-worded resolutions from 
Scottish branches are given commenting severely upon 
the executive for its action in the Clyde dispute. It 
is strange how freely branches of unions vote for a 
str'ke, and then if anything goes wrong, they blame 
the executive. 

The monthly report of the Associated Blacksmiths’ 
Society does not indicate such severe shrinkage in trade 
as might have been expected. Oaly sixty-six were left 
on the books in receipt of unemployed benefit, and 
thirty-nine signing the vacant-books at the end of the 
month; there was a decrease of six on sick benefit. 
The balance in hand at the end of last month was 
26,0957. 17s. 7d.—adecrease in the month of 1117. 53. 4d 
But this is usual in the first month of the year, as 
extra payments have to be paid in salaries and office 
expenditure, while the dividends on investments do 
not come into account till later. Reference is made 
to the proposed reductions in wages on the Clyde and 
on the North-East Coast, which reductions are not at 
all palatable to the society. The report, in fact, is 
rather bitter upon employers for the proposed reduc- 
tion. But this is always the case: an advance is 
welcomed with glee, a reduction is regarded with 
aversion. Still, any rearrangement of rates of wages 
had better be effected by mutual agreement than by 
strikes and lock-outs; for the latter entail losses, 
privation, and distress, the workers being the chief 
sufferers. Ata joint conference on the subject, held 
in January, the matter was discussed, the position of 
the Associated Blacksmiths being put very fairly, the 
chief point being that during the last three years of 
prosperity their wages had not advanced, and yet at 
the first sign of depression a reduction was sought. 
After a long discussion the employers reduced the 
amount of reduction ; this was put to the vote of the 
society’s members, and they agreed to accept the 
employers’ offer by a substantial majority as from 
January 22, with the proviso that no further change 
be made for six months, The employers’ association 
confirmed the agreement that had len made by their 
representatives. A report is also given of the nego- 
tiations on the North-East Coast, where the mena 
voted for the acceptance of the es ome modified 
terms. The Edinburgh branch sought permission to 
agree to the terms accepted on the Glyde ; the execu- 
tive agreed to the request. Branch resolutions were 
coasidered by the council in two cases of alleged 
victimising and also as to holiday benefit. 


The Ironworkers’ Journal for the month reports at 
some length the proceedings of the general council 
meeting, when questions of importance came up for 
discussion. One was the organisation of the sick fund 
as part of the constitution of the Association. To 
this some members objected. The secretary visited a 
number of branches, where the subject was discussed, 
but on the whole the memiers were favourable. Some 
urged that the Secretary had tried to force the sick 
fund ng so this‘ he repudiated. Another subject 
was the action of a member for wrongful dismissal. 
The case was lost, and the secretary stated that no 
other result could be expected, for the member kept 
back important facts in connection with the case, which 
came out in the course of the action. The council 
agreed with the secretary’s views. A further subject 
was the delicate one of transfer of members from one 
union to another. 


Tho Trades and Labour Gazette, the organ of the 
London Trades Council, is less exaggerated in tone than 
it was. In the notes the question of meals for under- 
fed children is the chief topic, the plea being that the 





children shall not be pauperised by the Provision of 
Meals Act. It is sad, indeed, that children of tender 
age should be injured for life by insufficient food just 
at a time when they require it most, and are helpless 
in themselves to get it. It requires strong healthy 
men nowadays to hold their own in the labour market, 
the weak going to the wall to multiply the unem- 
ployed. Physical health, mental capacity, and expert 
training are the necessary requirements for the struggle 
for existencs when competition for work, as a means 
of living, is strenuous. But parental responsibility is 
not to beset aside, or the results will be still more de- 
plorable. The nation’s prosperity depsnds upon the 
skill of her workers. 


The first important decision under the Trade Dis- 

utes Act, 1906, was given in the Irish King’s Bench 

ivision on Feb 10. The case arose out of a 
meeting held at the Dafferin Dock without permission 
of the Harbour Commissioners, by the organiser of the 
Dock Labourers’ Union, who elinend the meeting. 
He was ogre | for this infraction of the law, and 
was find 1/. and costs by the local magistrates. 
Against that decision the defendant appealed. The 
evidence pea was to the effect that Larkine had 
gone to the dock in question, had taken up a position 
on an elevation and addressed a gathering of 150 
persons. The by-law under which he was _prose- 
cuted is as follows:—‘‘No person shall, without 
permission in writing from the secretary, preach, 
read aloud, lecture, address any crowd or assembly 
of persons, sing, or perform with any musical instru- 
ments within any shed or on any quay, pier, or other 
property of the Commissioners.” For the appellant, 
it was contended that the by-law was superseded by 
Section 2 of the Trade Disputes Act, 1906. The 
question was whether that section gave power to enter 
premises without permission, or whether attending 
‘*at or near the house or place where a person resides 
or works, or carries on business, or happ2ns to be,” 
included entering upon co gee on of the proprietor 
for the purposes mentioned in the Act. The Lord 
Chief Justice held that the section gave power to 
attend in proximity of the house or place, but did not 
authorise admission within the house or place itself. 
If the Legislature intended to give that power, ‘‘ the 
right to invade the privacy of a man’s house, factory, 
or place of business where a man’s work was carried 
on,” ‘it conferred on a specified class a right which 
he thought neither trade unions nor any one connected 
with them had ever before claimed.” He held that no 
such right had been conceded or demanded. The 
decision of the magistrates was therefore confirmed. 
The costs, of course, falling upon the appellant. It 
was a preposterous claim to make on behalf of trade 
unions. 


There was before the end of last week a further 
postponement, until March 24, of the proposed reduc- 
tion in engineers’ wage3 on the Clyde, which was 
notified to take place to-morrow, February 22, so that 
the expected stoppage will not take place for a month, 
whatever may be the result of the ballot of the men 
with respect to acceptance or resistance. The men’s 
representatives raised the question of the agreement 
made as regards the agreement with the Johnstone 
district in September last, which levelled up the rates 
on the Clyde, practically fixing a uniform rate for the 
whole of the Clyde district. The contention was that 
there could be no change until the Johnstone Agree- 
ment ended. The employers did not take that view, 
but in order to avoid any appearance of unfair treat- 
ment, the roposed uction was deferred until 
March 28. This amicable spirit tempts one to believe 
that negotiations may yet avert a strike and lock-out 
on the Clyde. When employers show a conciliatory 
spirit, the men will do well to follow their example ; 
especially is this the case in the present condition of 
the shipbuilding trades. 


A similar conciliatory spirit actuated the employers 
on the North-East Coast towards the end of last week 
as regards the shipwrights, joiners, and others on 
strike. The employers declined the proffered assist- 
ance of the mayors of the several towns affected, and 
the offer of Mr. S. Story, who for a long time repre- 
sented one of the boroughs in Parliament, but agreed to 
meet the representatives of the men in conference. The 
employers were meeting at Newcastle-on-Tyne, and 
the secretary of the Employers’ Association intimated 
that, in view of the desire for a conference, they were 
awaiting a communication. The result was an inter- 
view and a protracted discussion, with the result that 
the employers decided to pongo the closing notices 
for a week—that is, from the closing day named of last 
week to the closing day of the present week. It was 
hoped that, meanwhile, a conference would be held 
in the hope of a settlement. The employers expressed 
willingness to meet the men in conference a week 
hence—that is, to-day, Friday, the 2ist inst. This 
however, did not suit the Amalgamated Society of 
Engineers, the Steam-Engine Makers’ Society, and 





the Machine-Workers’ Society, who brought matters 
to a crisis last Monday by a ballot which was taken 
among themselves, as to whether they would accept 
the reduction in wages asked for by the employers, 
or come out on strike, the result of the ballot being 
that 6140 members were in favour of an immediate 
strike, and 1307 against it. As the workmen who 
have voted comprise a large proportion of the men 
employed in the engineering shops of the North. Kast 
Coast, the aspect of things in that district is now 
very gloomy, for this decision has greatly increased 
the gravity of the situation. Ship-repairers on the 
Tyne laid down their tools last Monday night, deeiaring 
that they preferred to leave work rather than allow 
the masters to lock them out. 


The Postmaster-General has, with the sanction of 
the Treasury and his colleagues in the Cabinet, 
announced his intention of at once aoe and carry- 
ing out the recommendations of the Hobhouse Com- 
mittee, with afew exceptions which he has not yet had 
time to consider. As regards salaries and wages alone 
the increase in the first instance will amount to nearly 
500,000/., and the increases, are to date from January 1 
of this year. His decision as regards sub-postmasters 
will be given at a later date, but there is to be no 
unnecessary delay. The action of the Postmaster- 
General does not end with increase of pay, but involves 
better conditions of employment. The details are too 
long to be quoted here, but it may be mentioned that 
in certain cases the official or employé has been given 
the privilege of continuing at his present rate if such 
should, other circumstances considered, be more in his 
favour than an increase of wage. On promotion, the 
officer will be placed on the scale in force’at the date 
of his promotion. Generally speaking, the advanced 
rates will chiefly benefit those on the lower scale in 
the service. The Postal service is such that those 
employed should be fairly well paid, for they have 
great responsibilities. 


The directors of the North-Eastern Railway Com- 
pany have decided not to constitute a conciliation 
board in consonance with the decision at the Board of 
Trade, not because they disagree with it, but because 
their own arrangement of mutual negotiation has given 
satisfaction both to the company and the employés. 
The company some years ago recognised the Amalga- 
mated Society of Railway Servants, and have continued 
to negotiate with its officials. The manager of the 
Barry Railway Company and Mr. Bell, M.P., were in 
conference last week, and settled all differences except 
one, and the terms were announced to the men on 
Sunday last. The Socialists are trying to make 
Mr. Bell’s seat at Derby difficult to hold at the next 
General Election. 

A novel scene was enacted in one of the beautiful 
Norwich churches towards the close of last week. A 
number of women and girls employed by a firm in the 
weaving trade had struck work against some chang’s ia 
the conditions of employment, which were alleged to 
be equivalent to a material reduction in wages. The 
vicar intervened, had several interviews with the 
heads of the firm, and the latter yielded to the vicar’s 
plea to restart work and reinstate the workers on the 
old terms. The vicar asked those involved to meet 
him in his church, when he announced the good news 
of a settlemént. The audience cheered again and 
again, and one of them started the Doxology, which 
was sung joyfully by all present. 


There is great unrest in the Potteries districts, and 
some 5000 to 6000 notices have been handed in to 
cease work unless the employers consent to an advance 
in wages of 15 per cent., a revision of sizes and of 
counts, and the abolition of the grid-from-oven system. 
The date fixed is March 25, and some 25,000 workers 
may be affected. Many manufacturers agree that a 
revision of prices is required, but assert that 15 per 
cent. is out of the question. The umpire who acted 
in the last pottery dispute is earnestly endeavouring 
to promote conciliation. The manufacturers favour 
his proposal ; the workers do not, unless the chairman 
is appointed by the Board of Trade. 








Rosstan Rowiiwe-Stocx.—The orders received last 
year by Rassian firms devoting themselves to the pro- 
duction of rolling-stock, comprised 125 passenger car- 
riages and 12,706 goods trucks. These totals compared 
as follows with the corresponding orders for each of the 
pravious four years :— 

Year. 

1903 .. 


1904 .. 
1905... 26 593 


1906 .. . 11,605 
This year’s orders are, further, likely to be affected by 
the fact that 4000 trucks are expected to be obtained 
from the Chinese Eastern Railway; already 1000 trucks 
have become availabls from this source, and have been 
placed upon the Riazan and Cural Railway. 


Trucks. 
20,134 
22,872 


Carriages. 
887 
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METROPOLITAN DISTRICT RAILWAY. 


Tus system has been worked by electric traction 
for a longer period than the Metropolitan Railway, 
but the general result bears a close resemblance to 
that arrived at by the Metropolitan, in so far that the 
effect of electric working upon the general position of 
the usdertaking has not been appreciable. The cost 
of electric train working in the second half of last year 
was 86,728/., as compared with 82,776/. in the corre- 
sponding six months of 1906, while the total distance 
run by trains, including mileage on joint and foreign 
lines, was 1,679,762 miles, as compared with 1,624,300 
miles. It follows that the average cost of electric 
train working in the second half of 1907 was 12.391. 
per train-mile run, as compared with 12 23d. per train- 
mile run in the corresponding six months of 1906. 
The cost of working was, accordingly, slightly more 
in the second half of last year; an explanation 
of this will probably be found ia the higher price 
of coal. The 86,728/. representing the cost of 
electric train working in the second half of last 
year was made up as follows: — Electric current 
for running, lighting. and heating trains, 64,056/.; 
wages of train men, 19,799/.; and car-cleaning, dépédt 
expenses, and running stores, 2873/. In the case of 
the Metropolitan Railway costs, the analysis which we 
recently made was confined to the cost of current 
properly so-called; while the Metropolitan District, it 
will be observed, enters into other details incident to 
train-working. At the close of last year the company 
owned 10 electric locomotives, 198 electric motor-cars, 
and 235 electric trailer-cars; no additional rolling- 
stock was installed during the past half-year. 

The amount carried to net revenue account for 
the second half of last year was 68,394/., but this 
barely sufficed to provide for the interest accruing 
upon the company’s debenture stocks ; and this being 
the case, there was, of course, nothing available for 
distribution upon the company’s preferences. There 
was also a dividend deficiency of 212,379/. at the close 
of 1907 upon the company’s 4 per cent. guaranteed 
stocks. It is not surprising that the directors are en- 
deavouring to restrict further expenditure upon capital 
account, and it is satisfactory to note that the amount 
expended was brought down by an adjustment of 
accounts from 12,171,964/.. at the close of June to 
12,085,305/. at the close of Dacember. This unusual 
reduction was explained by the receipt during the half 
year of 165,999/. from the Great Northern, Piccadilly, 
and Brompton Railway Company for land at Lillie 
Bridge, &c., and 18,1107. received from the London, 
Tilbury, and Southend Railway Company for high- 
tension cables, &. These two items more than 
accounted for the reduction of 86,660. observable in 
the capital account, but an explanation for this is 
found in the fact that capital was paid out during 
the past half year to the extent of 97,449. The 
principal expenditure was for the rebuilding and 
improvement of stations, widening between West 
Kensington and Hammersmith, and new workshops. 
A deficiency of net revenue to the amount of 28,192/. 
was also charged to capita', pursuant to the com- 
pany’s Act of 1906. For the 12,085,305/. expended 
to the close of last year the company had completed 
28 miles and 2 chains of line, while 4 miles 25 chains 
were either in course of construction or were to be 
constructed. The company at the same date had a 
joint lease of 6 chains of line, while it worked 38 chains, 
and worked over 18 miles 68 chains of foreign lines. 
Of the lines actually constructed at the close of last 
year, 24 miles 24 chains were owned by the company, 
and 3 miles 58 chains were partly owned. It is diffi- 
cult, ia view of these intricacies to form anexact con- 
clusion as to the average cost per mile of the company’s 
system ; but it comes out at somewhere about 430,000/. 
It is in this abnormally high average that we find the 
secret of the company’s current disappointments and 
difficulties. The concern is enormously over-weighted, 
and it is not very easy to see how it is to be brought 
into a healthier condition. 

_ The number of ngers carried by the Metropo- 
litan District Railway in 1872 was 20,892,975. In 
Is 7 the total had risen to 30,258,919; in 1882, to 
34.097,592; in 1887, to 33,965,308; in 1892, to 


42,749,238 ; and in 1897, to 46,336,358. The last ten 

years have moved on as follows :— 
Year. Passengers. Revenue, 
ono £ 
1898 .. 41,876,419 408,334 
1899.9 45,194,374 409,772 
1900 ., 43,841,711 392,102 
1901 42,268,173 356,813 
1902. 47,014,531 871,004 
1903 a 039,571 370,323 
1904: 51,167,792 366, 
1905 .. 51,548,417 373,136 
1906 ., 55,062,424 403,315 
1907 51,235,557 406,971 


The best year in the decade, as regards the number 
3 i was accordingly 1906, but the 
acquired in that year was less than in 1907; 
But the 
r receipts were 
When we deal 


of passengers carried, 
revenue 
this was due to a recent revision of fares. 
fact remains that last year’s passe 

smaller than those of 1898 and 1899. 








with the passenger business of the Metropolitan Dis- 
trict Railway, we deal-with practically its whole 
business, as its revenue from the conveyance of goods 
and minerals is quite trifling—only 2757/. in the past 
half-year. Advertising and miscellaneous revenue, 
however, help up the undertaking rather appreciably, 
having pede. A in the second half of 1907 to 14,973/., 
while in the corresponding period of 1906 they stood 
at 12,4077. 

The figures which we have just given must certainly 
be regarded as disappointing, in view of the heavy 
outlay which has been made by the company during 
_ last few years for the electrification of — 

nm comparing the enger revenue of 1907 wit 
that of 1808, = find page. sil whatever, but rather 
a slight falling off; it is fair, however, to remark that 
the electrification which the Metropolitan District 
Railway has recently carried out has scarcely had a 
full trial at present—in other words, sufficient time 
has not elapsed to enable the advantages of the new 
system to be fully realised by the public. Of late, the 
company’s revenue has certainly been improving, but it 
is impossible to estimate at present the effects of the 
great extension of tube railways in London. Hitherto, 
the course of London and of London life has been 
ever onwards, and most people would probably con- 
sider that the great city has not yet reached its 
ultimate development. Still, we cannot overlook the 
fact that the extension of tramways, and the growing 
tendency of upper class Londoners to avail themselves 
of motor-cars for carrying them farther and farther 
into the country, are adverse influences against which 
the Metropolitan District Railway—in common with 
other railways, steam and electric—has now to contend. 





Ove Coat Aproap.—The external demand for British 
coal is still growing, although at rather a slackened rate. 
The exports in January amounted to 4,677,800 tons, as 
com with 4,624,741 tons in January, 1907, and 
4,030,460 tons in January, 1906. These totals were in- 
creased to 4,918,630 tons, 4,834,642 tons, and 4,218,391 
tons respectively by the addition of coke and patent 
fuel. Account must also be taken of 1,608,253 tons, 
litpeed t =, yh non nna tons, oes co 

i ‘or the use of steamers engaged in foreign trade. 
The te outward movement of coal from the United 
Kingdom in January was, accordingly, 6,526,883 tons, or 
at the rate of 78,322,596 tons per annum. The corre- 
sponding te outward movement in January, 
1907, was 6,320,944 tons; and in January, 1906, 5,751,896 
tons. 


Tur Procress oF THE MANCHESTER SHIP CANAL.— 
The Ship Canal revenue receipts for the past half-year 
amounted to 287,251/., and the expsnditure to 141,106/., 
py working profit of 146,145/. The se 
of the Bridgewater department was 15,556/.. The balance 
carried to net revenue account was, therefore, 161,701/. 
After deducting 2386/., the debit on general interest 
account, there was an available balance of 159,315/., which 
was distributed as follows :—Interest upon the first and 
second mortgage debentures, 44,742/.; interest upon the 
debenture stock, 3500/.; interest upon the mortgage of 
surplus lands, 1000/.; rent of transit-shed, Dock No. 8, 
31302.; rent of Dock No. 9 and transit-sheds, 12,500/.; 
93,9752. to the Copeeion of Manchester in payment of 
interest on the debentures they hold ; and the balance, 
468/., has been carried to the next half-year. The total 
amount paid to the Corporation in respect of the year 
1907 was 160,000/., being the full amount of the interest 
accrued due. The reserve fund account has been closed, 
the amount to credit aig | been coors in settle- 
ment of the Warrington litigation. The result of the 
half-year’s working of the Ship Canal department was 
an increase of 21,5911. in the receipts, of 10,8027. in the 
expenditure, and 10,789/. in the profit, as com with 
the corresponding half of the previous year. consider- 
able proportion of the augmented expenditure was owing 
to higher rates of wages and dearer coal. The following 
is a comparison of the merchandise traffic for the fourteen 
years during which the Ship Canal has been open :— 











, Sea-Borne 

Year. | Traffic. Barge Traffic. Total. 

tons tons tons 

1894 636,158 239,501 925, 
1895 1,087,448 271,482 1,358,875 
1896 1,509,658 316,579 1,826,237 
1897 1,700,479 365,336 2,065,815 
1898 2,218 005 377,580 2,605,585 
1899 429,1 348,940 2,778,108 
1900 2,784,843 275,678 3,060,516 
1901 2,684,833 257,560 2,912,393 
1992 3,137,348 280,711 3,418,059 
1903 554, 292,2 846,895 
1904 8,618,004 299,574 3,917,578 
1905 3,993,110 260,244 4,253,354 
1906 4,411,241 259,633 4.700,924 
1907 4,927,784 282,975 5,210,759 











The Ship Canal receipts for the whole year showed an 
increase of 36,748/., and the ex ture of 11,6291. The 
net result was an increase of 25,1197. in the working 
fit. The weight hich paid tal and exports of sea- 
merchandise which toll for the use of the 

Ship Canal was 486,543 tons larger than in pe poevtens 
year, but 379,117 tons of the i consisted of exports 


increase 
| of coal, upon which a low rate of toll has to be charged. 





ELECTRIO-FURNACE REACTIONS UNDER 
HIGH GASEOUS PRESSURES.* 


By R. 8S. Horron and J. E. Peraven. 
INTRODUCTION. 


Some ten years ago the classical work of Henri Moissan 
laid the foundations of the. scientific study of high-tem- 
perature chemical reactions. It is hardly necessary to 

the rapid and extensive development which the 
subject has since experienced; it must, however, be 
remembered that the progress has been almost exclusively 
along technical lines, and even at the present time very 
little detailed work on the chemical and physical sides 
of the question has been published. Doubtlees individual 
inventors have acquired extensive experience and know- 
ledge, each of his special branch of the subject, but they 
have seldom found it advisable to impart the results of 
their researches. 

The field of investigation, even with regard to the 
purely chemical phenomena occurring in quite ordinary 
cases, is far from exhausted, and practically nothing is 
known of the modifications introduced by abnormal con- 
ditions, such, for instance, as the combination of high 
pressure and high temperature. 

The present research has been undertaken with a view 
to determine the correlation between the physical con- 
ditions and the chemical effects in the electric furnace, 
and more ially to ascertain the direct results pro- 
duced by hi us pressures. In such work, if it is 
to be of An value, it is necessary to carry out the experi- 
ments on as large a scale as the limitations of cost and 
labour will permit; it is also particularly desirable to 
provide means for the modification of the various factors 
within the widest possible range. The chief factors neing 
power, current, electromotive force, and, above m 


pressure. 

In work carried out during preceding yeara, under 
atmospheric pressure, the necessity for employing now 
one type, now another, of electric furnace determined us 
to select an apparatus suitable for both open and smothered 
arc, as also for resistance heating. +t 

The above considerations accentuated the already some- 
what difficult task of designing a furnace suitable for 
high gaseous res. For, as already su , it 
would have been of little use to provide for a slight in- 
crease of pressure over that of the atmosphere. 

The apparatus constructed is capable of employment 
for electric heating according to the most varied type of 
furnace, and has con ggg bao used for pressures as 
high as 200 atmospheres. e were thus in a position to 
extend our direct experimental study up to the limits 
which enaingeing difficulties set to practical application. 
With regard to the experimental work, the first step was 
to investigate the additional effect of high pressure upon 
the more characteristic electric-furnace reactions, it being 
obviously advisable to start by repeating the better-known 
preparations, retaining as far as possible all other con- 
ditions similar to those at present in use. 

It is with a general investigation of this character that 
our communication has to deal. 

To avoid burdening the description of the work with 
the many numerical results, we have collected these in 
tables in an appendix to the paper. } 


DESCRIPTION OF APPARATUS. 


Large High-Pressure Furnace.—From what has been 
said shove it will be clear that an apparatus was necessary 
capable of being oy to very varied requirements. 
This end was met by designing a large steel enclosure of 
about 20 litres capacity fFige 1, 2, and 3, overleaf), pro- 
vided with various fittings for the introduction or circula- 
tion of gas, gauges for measurement of pressure, windows 
for observation, and, finally, with insulated carbon holders 
leading the current to the inside of the furnace. Within 
this shell many different forms of furnace, such as vertical 
or horizontal arc or resistance core, could be built up, as 
illustrated in Fig. 23.§ E } 

The construction of the enclosure will be easily under- 
stood by reference to Figs. 1 and 2, and to the sectional 
drawings (Figs. 3 and The shape of the interior is 
cylindrical, 10 in, in diameter by 17 in. long, with hemi- 
spherical ends, one of which forms the cover, and is held 
in place by ten 2}-in. studs, which are fixed intoa of 
the main forging. The cover is rendered gas-tight by a 
spigot joint packed with lead ; it is surmounted by a cast- 
iron casing A, through which water was circulated || 

a... — forging is surrounded by the cast-iron water- 
jacket B. 

. Both the hemispherical ends of the furnace have pro- 
jections K,, K, bored out to a distance of 3 in. 

The carbon-holders which move in these recesses are 
thus ted from the direct heat or flame of the furnace. 
The length of the projections K,, K2 is sufficient to allow 





* Abstract of paper communicated to the Royal 
ars 

+ We have frequently had occasion to divide the en- 
closure into a number of separate chambers—e.g., for 
absorbing gaseous many ae inside the furnace, as also for 
a. condensing chamber in volatilisations and distillations. 

t We have only been able to reproduce a part of these 
tables.—Ep. E. 

§ This illustration will be published later.—Eb. E. 

|| The main forging was 1} in. thick, save at the central 
belt, which was 2 in. thick. rough this were the 


various openings—viz., that for the inlet-valve at E 
and auxiliary openi at F and G (Fig. 4). A ring on 


the cover fits into a groove in the main forging, as 
shown. The level packing-ring lies at the bottom of this 
groove, where it is completely protected from contact 
with | gas, and mechénical balery, when the cover is 
removed. 








260 





ENGINEERING. [Fes. 21, 1908 








a feed of 8 in. To obviate any visk of damage to the 
main forging by contact with the hot furnace materials, 
a cast-iron lining L was always used. When in a hori- 
zontal position the furnace rests on four cast-iron feet 
(see Fig. 2). When vertical it is supported by the cover 
of the water-jacket, the lower carbon feeder passing 
through a hole cut in a massive wooden stand, as indi- 
cated in Fig. 1. : d 

The main forging is provided with three openings, as 
shown in Fig. 4, which 1s a section through the centre of 
the furnace ae to the axis of the carbons. 
The aperture E served to receive the valve through which 
the enclosure was filled with compressed gas; whereas, 
in most cases, one of the windows shown in Figs. 8 and 
12, page 261, was screwed into G. The third opening 
was connected to a pressure-gauge, and served also, when 
desired, for the escape of the gaseous products of re- 
action. 

Carbon-Feeding Mechanism.—This is shown in detail 
in Fig. 5. A ring B is fitted to each of the projections K 
of the furnace. To this ring the small cover A is bolted. 
The joint is made, as in the case of the main furnace- 
cover, by means of the lead-packed spigot V. The cover 
carries two columns C,, C., surmounted by a yoke Y, 
which is. insulated from them by micanite bushes and 
washers B. To this Bt the main terminals -_ shown 
in the figure) are fixed. The nut N is revolved by means 
of steel ‘ovens inserted in the holes T, and thus the feed- 
ing-rod S is moved forward. The feather F fits in a 
groove cut in this rod and prevents it following the rotary 
motion of the nut. 

The feeding-rod passes into the furnace through the 
eae stuffin pam J P. This begs ve tee Ae 

ouble purpose of making a gas-tight joint an oviding 
ineuintton sufficiently perfect for the relatively low 
electromotive force which is generally = with 
this furnace.. As packing, a mixture of asbestos and 
tallow is used, which in itself assists the insulation. 
The stuffing-box is compressed by means of the ring D, 
which presses on the gland Q, but is electrically insu- 
lated from it by mica washers and bushes. The inner 
gland is insulated in a similar manner from the ateel 
cover. 

The feeding-rod is hollew. The current of water 
passes into it at I, and, flowing through an inner brass 
tube, is delivered at the extremity of the rod and passes 
back to the outlet O. A gas connection G is also provided, 
by means of which compressed gas can, when necessary, 
be passed directly into the centre of the furnace through 
the axis of a hollow electrode M, which is soldered into 
the cup-shaped holder H screwed on to the end of the 
feeding-rod. 

Carbon-Holders.—These are of two different patterns, 
according to the size of the electrode used. Oarbons of 
30 millimetres diameter or less are held by clamps similar 
to those used with the smaller furnace, as shown at T in 
Fig. 18, and are illustrated in Figs. 6and 7. For larger 
carbons the limited space available prohibits the use of 
such an arrangement, which in any case would hardly 


rovide a sufficiently contact for heavy currents 
500 to 1000 amperes). ‘The larger carbons are therefore 
electro-co at their ends, and soldered into cup- 


shaped holders, as shown at H (Fig. 5). The lip of the 
cup is fitted with a ring of. refractory insulating material 
U, which nearly fits the bore of the tube K, and thus pro- 
tects the stuffing-box from flame and dust. 

Windows. — Although unnecessary for the purely 
chemical work, it was of considerable importance to be 
able to observe, project, or photograph the arc itself 
or its spectrum ander conditions of high pressure.* By 
providing two openings (F and G, Fig. 4) diametrically 
opposite, absorption spectra could be observed during the 
operation of the arc. 

The forms of construction are shown in Figs. 8 to 12. 
The window itself consists of a glass or quartz cone 
Zin. thick and 4 in. in diameter at its smaller end. This 
transparent cone is forced into the gun-metal fitting after 
being surrounded with a thin film of cement, and is held 
in place by a metal ring, the shape of the glass tending 
to make the joint more fect the higher the pressure. 
The joint between the fitting and the aperture in the 
main forging is made by the ring turned on the end of the 
fitting, which presses tightly against a steel | no 
packing being required. The joint between the fitti 
and the water-jacket is made by means of a gun-me' 
ring R (Fig. 8), which screws on to the fitting itself. 
The two types of window differ vey | in the relative i- 
tion of the transparent plug. The design shown in Fig. 8 

ives a clearer view of the arc, but for very currents 
it is advisable to make use of the fitting, Fig. 12, in 
which the glass plug is more carefully protested tron the 
souece of heat. 

Valves and Gas Connections.—The types which have 
already been described} were employed for regulating the 
flow of the various gases used, but a section of the inlet- 
valve is shown in Fig. 13. 

After the construction of the furnace was completed, it 
was tested to 450 atmospheres, and has since used 
frequently. up to 200 atmospheres gaseous pressure. 

At first it was anticipated that so large a joint as 
that of the main cover would show some leakage at the 
higher pressures, the total stress on the bolts retain- 
ing the cover amounting, under ordinary working con- 
ditions, to over 100 tons, These fears were, however, 
not realised, the only precautions necessary being to 
keep the joint perfectly clean and, of course, to tighten 








#99 Preliminary Note on the Effect of Pressure upon 
ArcSpectra,” by Messrs. J. E. Petavel and R. 8. Hutton, 
ye mam Magazine, November, 1903, vol. vi., pages 
to 577. 
tJ. E. Petavel, Philosophical Transactions, A, vol. 
cev., page 369, 1905. 


HIGH-PRESSURE ELECTRIC FURNACE. 
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up the nuts evenly all round. (Occasionally, as the been experienced in keeping the apparatus gas-tight 
pressure rose, a slight escape of gas was noticed, but |The furnace is, of course, equally suitable for work 
this was stopped without an difficulty by tightening | vacuo, and has occasionally used in this way—)n 
up the corres: ing stuffing-box or joint. In fact. it | connection, for instance, with spectroscopical investiga 





may be said that throughout the work no difficulty has | tions. In the course of the present research the electrical 
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this class of work. In this case a large capacity, instead 
of being an advan would constitute a serious draw- 
back, owing to the difficulty of preparing and purifying 
such a quantity of gas. Moreover, in the case of a high- 
tension arc, the natural temperature gradient is so steep 
that the maximum temperature is easily and ‘safely 
attained even in a small enclosure. The rapid rate of 
cooling which results from the proximity of the arc to 


conditions have varied widely, in some cases as much as 

000 ami in others 500 volts, having been employed 
without difficulty. The used in most experiments 
was between 10 and 15 tts. When it is desired to 
use high-tension currents (1000 to 25,000 volts) with this 
furnace, the carbon-feeding mechanism of the small appa- 
ratus can be used to replace that described above, with 
which it is interchangeable. : 
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the cold walls of the furnace is also of material advan- 


“The smaller furnace is of one-tenth the capacity of the 
larger, and consists of a mild-steel cylinder about. 3 in. 
in internal diameter, with walls 1} in. thick, surrounded 
on the outside with a a (see Figs. 14 to 17, 
page 262). The walls are thickened up a little below 
centre, and two openings are in the ring thus 
formed. One of these, C, -erves for the inlet valve, the 
other, D, for receiving one«.{ the windows we have alread. 
described, the size and form of the openings being ma 


The weight of the enclosure was, of course, consider- 
able, and to facilitate its meniguistion a crane was fixed 
to the main laboratory wall. he crane is 7 ae. 
ployed for the removal of the cover, and serves to 
ift the entire furnace and change its position from hori- 
zontal to vertical, and vice versd. 

Small Furnace for High-Tension Owrrents.—Since there 
are a considerable number of electric-fernace reactions, 
8, for instance, most gas reactions, for which very high- | 


tension currents are , it was decided to com- 
Plete the equipment by providing a furnace specially for 


to render all fittings jateesangesiie with those used 
the larger furnace.* The chief characteristic of 
this furnace lies in the means employed for insulating 
and moving the carbon-holders. The mechanism is 
clearly shown in Fig. 18, page 262. A conical hole, 
tapering outwards, is bored in the centre of the covers 
|of the cylinder, and receives a cup-shaped insulating 
bush D of ebonite or red fibre. A central plug E is 
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provided with a mushroom - shaped end, which fits 
closely into this cup and is lightly drawn against it by 
means of the nut N placed on the outside, this nut in 


cover of the furnace project three steel pillars, ing 
culating tuatorial (o00 elec Big. if 202), To the 

see . 17, page . To the 
centre of this is fixed the nut P, in which the screw-gear 
works. This i means of a cord 


screw- is rotated b 
the | passing over the caer W. Thus, 6. the furnace is 





* In use the furnace was suspended from a cast-iron 
bolted to a wooden stand, as indicated in Fig. 14. 
¢ was, of course, water-jacketed. 
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HIGH-PRESSURE. ELECTRIC FURNACE AT OWENS COLLEGE, MANCHESTER 


SECTION A-B 
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being used for very high electric tensions, the feeding- 
gear can be mani ae from a safe distance. This form 
of insulation has found to work satisfactorily up to 
3000 volts. The electrode then used is shown in Fig. 19, 
above, For higher electromotive forces one of the 
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steel feeding-rods is removed, and\replaced by a thick- 
walled glass tube. The current, which under these condi- 
tions is, of course, very smal], is led by a number of fine 
platinum wires fused through the glass to the electrode, 
which is su on the end of this rod. 

With this modification the furnace has been used up to 
25,000 volts. 

Gas Preparation and Compression.—In connection with 
this research it was n to manufacture and com- 
press relatively large quantities of hydrogen, carbon 
monoxide, ethylene, and nitrogen, 

_ The question has dealt with fully in a recent pub- 
lication, to which we must refer those specially interested 
in this branch of the subject.* 


(To be continued.) 








Tue Russian Nayy.—The Russian ironclad Admiral 
Makarof has made two rt mated trials of twelve hours 
each. Thes attained throughout these trials was 22 
knots, or 1 knot in excess of the contract speed. The 
Admiral Makarof is fitted with Belleville boilers, and 
her hull and engines were built by the Forges et Chantiers 
de la Méditerranée. 


Forricgn Navirs.— The French torpedo-boat de- 
stroyer Sabretache has just been launched at Nantes. 
An ironclad, to be named the Danton, had been com- 

* Hutton and Petavel, Journal of the Society of Chemi- 
cal Industry, 1904, vol. xxiii., pages 87 to 93. 





menced at Brest. The Italian armour-plated cruiser 
San Georgio is to be launched at Castellamare in the 
course of the spring. The Danish Minister of National 
Defence has applied to the Folkething for a credit of 
23,5002. for the acquisition of a submarine. It is pro- 
posed to purchase the submarine abroad, and to employ 
1b in the Sund. 


Coat in New Sourn Waes.—A memoir by Professor 
David, of Sydney University, on the geology of the 
Hunter coal-field in New South Wales, is the outcome of 
many years’ field work. The task was commenced while 
the author was a geological surveyor attached to the 
Colonial Mines Department, and progress reports are now 
brought together for the first time as a connected and 
detatled description of the geology of the chief coal-fields 
of the State. The structure of the field is illustrated by 
two maps, on which are traced the outcrops, and a series 
of twelve sections, in which the relations of the various 
measures and their coal seams are clearly shown. Pro- 
fessor David also furnishes an estimate of the available 
coal in the Greta measures, placing it at 1,893, 000,000 tons, 
of which 1,262,000,000 tons are workable. The coal in 
the upper, or Newcastle, measures is estimated at 
3, 278,000,000 tons. 

New SubMARINE Vow ng omg Paar gry : = 
Percha, and Telegrap! or’ ompany, Limited, 1: 
pe eory lay a ankle Goin Puerto Colombia (Savanilla) 
and Kingston (Jamaica). At the latter point the cable 
will connect with lines of the Direct West India Cable 
Company, Limited, with whom favoureble working 
arrangements have been made. The con ion carries 
with it a guarantee by the Columbian Government a8 
half-yearly income of 14,3841., Band — The 
India-Rubber, Gutta-Percha, and Telegraph W: Com- 
pany, Limited, has further agreed to provide the Company 
with the amount necessary to make the two first payments 
in res of interest on first and second debenture oe 
and the sinking fund for the redemption thereof. the 
concession also confers the right of establishing, in agree 
ment with the Columbian Government, telephone ioe 
from to Medillen, vid Honda and Manizales, «0 


| from Manizales to Cali, vid Cortago and Palmira. 
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RING SPINNING-FRAMES AND THEIR 
SAFETY APPLIANCES. 


Rune Sprnnine in cotton-mills has come into 
special prominence lately, more so than at any 
previous period of the cotton industry. Large mills 
are now in course of erection, or are already com- 
pleted, in which all the spinning is done by ring- 
frames in addition to the preparatory processes of 
carding, drawing, slubbing, and roving. The Regent 
Mill at Failsworth, near Manchester—of which a 
view is given in Fig. 1, subjoined—is a typical 
example. This large factory abuts on the Man- 
chester and Oldham Canal, and contains 50,000 
ring-spindles. Mule-spinning has no place in these 
mills, and altheugh fine counts may be spun on 
mules, there is a decided preference in some 
quarters for ring-spun yarn. 

It follows, therefore, that the greater demand 
for ring-frames at home and abroad has done much 
to improve the constructive details of the machine ; 
and this has been particularly evidenced in the 
manner of providing safeguards for the operatives, 
all of whom are women and girls (see Figs. 2 and 3, 

e 266). 

Without the protective appliances such as we 

have to-day, the ring-frame would be one of the 





then passes loose clearing-rollers, which detach any 
loose fibres and assist in the formation of a smooth- 
surface thread. The yarn then runs through a 
spirally-turned wire aperture in what is known as 

e thread-board. It engages the ring-loop and is 
attached to the bobbin or spindle as required by 
the manufacturer. 

There are double sets of roving-bobbins on either 
side of the machine, and these are connected with 
a single set of spindles or bobbins on either side 
(Fig. 4, page 266). The spindles are driven by 
bands, of small diameter, passing round tin rollers 
revolving at a high speed. This arrangement of 
bands will be noted in Fig. 5, page 266. These 
are in contact with both rollers, working imme- 
diately under the draught-roller beams. The gri 
of the bands on the surface of these rollers is su 
as to ensure the high speed of the spindles without 
slipping, and with a minimum of friction. 

e tin rollers have a diameter of 8 in. to 12 in., 
and are separate from each other by } in. to 2 in. 
Obviously this space is insufficient to admit the 
hands of the workers, and care should be taken to 
prohibit the attaching and piecing of bands while 
the rollers are in motion. The danger of this 
practice has many times been demonstrated. The 
fingers and arms of operatives have become en- 








Fig. 1. 


most dangerous machines to be found in a cotton- 
mill. It contains some treacherous points and 
catchy wheels ; but machine makers and repairers, 
with knowledge of these risks, have carefully elimi- 
nated the danger by adequate fencing, so that now 
the ring-frame is one of the most compact and self- 
contained machines in the factory. 

Such a frame contains from 320 to 400 spindles. 
Twist is spun on bobbins, and weft on pirns. 
Counts vary from 20’s, with a four-hank roving, 
to 50's, from a five-hank roving. The spindles make 
from 6000 to 10,000 revolutions per minute, accord- 
ing to counts of yarn, and the front roller-wheel 
averages about 108 per minute. A woman “ tenter” 
will mind 400 to 500 spindles, and younger girls 
give assistance as required. 

When the cotton fibre has passed through its 
various processes up to the roving frame, there 
remains only one operation preparatory to its 
reaching the loom. It passes directly from the 
roving, either to the mule-room or to the ring- 
frames. These, pro rata, are able to accomplish 
the same production in much less time than mules 
and at less cost. And where the finest of counts 
are being spun some master spinners have a decided 
leaning towards “‘ rings” in preference to mules. 

Ring-frames have some features in common with 
the speed- frames which precede them. They 
occupy much the same floor space, being about 3 ft. 
wide and of a ength varying according to the 
number of spindles desi They are tended by 
female workers, to whom the transition from speed- 
frames to ring-frames is easy and practicable. 

The general appearance of the ring-frame will be 
seen in Fig. 3, page 266, where the bobbins of roving 
are scen in creels over the moving parts of the ma- 
chine, and the sliver is drawn from these bobbins be- 
tween draught rollers covered with fine leather. It 
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tangled in the bands and forcibly drawn up between 
the rollers, inflicting serious injury. nearly 
every such instance the fore-arm had been frac- 
tured. Even fatal accidents have happened from 
banding the rollers when revolving. A case occurs 
to the writer where a girl of thirteen was assisting 
in this banding. She wore long hair, but this was 
carefully plaited, and the end was tied with a small 
bow of silk ribbon. The girl unfortunately looked 
under the rollers to see the end of the band which 
was being threaded. The ribbon caught between 
the band and the roller, the hair followed, and 
then the head. Clearly the gripping power of 
these smooth tin rollers must be worth noting if 
the head of a worker can be forced between them. 
In the case noted the parts of the rollers concerned 
were considerably indented, and had to be replaced 
by new material. 

Hand-wires for threading purposes are now 
enerally used where the banding is done with the 
rame running, but it is much safer to stop the 
machine entirely during this operation. If any 

operative comes into collision with these rollers, 
turning as they do in opposite directions, injury is 
likely to follow. 

In some mills a flat bar is attached from end to 
end of the frame midway between the poker-rail 
(A, Fig. 5) and the floor. This prevents the i- 
bility of anyone getting under the rollers. Other 
spinners have adopted the plan of turning the 
rollers in the same, rather than in the opposite, 
direction. Limbs cannot in this case be drawn 
between them. The objection raised to this plan 
is that owing to the crossing and friction of the 
cords above the rollers, these cords are short-lived 
and are constantly fraying. 

Yet another plan has been devised to prevent 
admission into this roller space. A flat board is 


fixed throughout the length of the machine } in. 
tolin. in thickness, and two-thirds of the width 
between the axial centres of the rollers. This 
board is placed just below the lower rims of the 
rollers, so as to admit the bands quite easily, but 
prevent the admission of hands and fingers. 

A multitude of older frames are still working 
where the outer end—the end opposite to that 
on which the gearing is fixed—has only a skeleton 
frame. At this part the roller ends are exposed ; 
and when tenters—girls of fourteen to eighteen— 
are cleaning, it is a common occurrence for waste 
to be drawn between the roller-ends, resulting in 
mutilated fingers. All new machines have ade- 
quate plate-guards covering in this part of the 
frame (Fig. 6, page 266). e old frames can be 
immensely improved by fixing a triangular or oblong 
plate-guard over the ends of the tin rollers, or plate- 
guards may be obtained from the machinists for 
covering in the vacant parts completely. 

The most dangerous parts of the ring-frame are 
at the gearing end (Fig. 7, page 266). Here are the 
trains of cog-wheels operating the draught-rollers 
through which the cotton threads , and the tin 
rollers before mentioned. These trains of toothed 
wheels have always been the most prolific source 
of casualties on these machines. In frames built 
twenty to thirty years ago only small portions of 
this gearing end were fenced, and accidents from 
these frames were so numerous that it was abso- 
lutely necessary to fix specially made guards to 
supply the hiatus. 

In machines built at a later date the upper part of 
the gearing is fenced (Fig. 7) by levered guards A 
and an extension of the frame-stand B, so as to 
include the driving-pulley, loose pulley, and 
driving-strap. The shortcomings of this arrange- 
ment have frequently been demonstrated. Opera- 
tives have, while = Roar the guards and other 
parts approximate, become entangled in the teeth 
of the hess in their lower sectors, and the in- 
juries inflicted have been severe. 

Machinists have latterly gone a step further, and 
fenced the whole of the face (see Fig. 8, page 267) 
and upper edges of the gearing wheels with guards, 
which can readily be removed for repairs or inspec- 
tion purposes, as indicated in Fig. 9. The 
covering the top of the wheels is seen at A in Fig. 10, 
levered up ; it is made of one complete casting, and 
is provided with a lifting-knob, so that the over- 
looker has no difficulty in removing it when he 
desires to change the wheels for different draughts. 

The carrier engaging the roller-pinions is encased 
in its own separate guard, shown at A in Fig. 11, 
page 267. This may be removed by unscrewing the 
arm-bolts, as shown in Fig. 12, where the carrier- 
wheel and its containing guard A are detached. 

The driving-drum and strap are at the gearing 
end of the machine, and are screened from the 
operatives by the frame extension marked B in 
Fig. 7. Astrap-fork is provided for placing the strap 
on fast or loose pulley, and the handle operating 
the fork is seen just outside the frame extension in 
Fig. 13, page 278. The drums are a foot or so from 
the hand of the worker, who can start and stop the 
machine entirely free from risk. 

some modern ring-frames straps have been 
supplanted by cotton ropes for driving purposes 
(Fig. 9, page 267). These ropes run from grooved 
pulleys on the main, or counter, shaft, and pass over 
gallows-pulleys (see Fig. 14, page 264) vertically 
over the driving-pulleys at the gearing end of the 
frame. This arrangement is convenient, and works 
well in actual practice. The elasticity of the ropes 
is amply provided for by a hand-wheel and screw ; 
and Hi from any accidental cause, the rope should 
slip from the groove of the pieeendlie, it is 
immediately caught on the rope-hanger at the side 
of the pulley-bearer. The rope is thus prevented 
from falling on the workers and their frames. 

Ring-twisters (Fig. 15, page 278) are used in 
ieee connection with ordinary ring-frames, 
but have one tin roller for driving the spindles in- 
stead of two. As will be noticed in the illustration, 
a short shaft and bevel turning gear is connected 
with the strap-fork, so that the tenter may work 
the handle and move the strap steadily. 

The toothed’ wheels (Fig. 16, page 278) opera- 
ting the twister are much more formidable than 
those of the ordinary ring-frame; and were it 
not for the complete guards provided and well 
fitted, serious casualties might be expected here. 
The machine contains close on 30,000 pieces, with 
300 spindles, and produces a fine uniform thread. 








The protective guards are here, as in the smaller 
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machine, removed with every facility for examina- 
tion (Fig. 17, page 278). The levered guards 
turn upwards on hinges, and are held by studs 
(A) which pierce the fixed part of the frame-end. 
When these guards are levered up, the middle 
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late is released, and may be drawn out on the 
inner side of the driving-strap. To eliminate the 
factor of risk when oiling the machine, long- 
spouted oil-cans are provided, and oil-tubes with 
funnel-shaped heads carry the lubricant directly on 
to the shaft-bearings. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual general meeting of this Institution 
took place on Friday last, the 2ist inst., at the 
Institution House, Storey’s Gate, Westminster, 
the President, Mr. T. Hurry Riches, occupying the 
chair. The minutes of the last meeting were read 
by the Secretary, who also announced that six 
transferences had been made from the class of 
associate member to full member. 


Tue ANNUAL Report. 


After the formal business had been transacted, 
the annual report of the Council was read by the 
Secretary. We reproduce the salient features of 
this as follows :— 

During the past year the King had raised Sir 
James Kitson to the peerage, Sir W. T. Lewis had 
received the honour of K.C.V.O., and Dr. J. A. 
Ewing that of C.B. Atthe end of 1907 the mem- 
bership roll stood at 5238, the number being made 
up of nine honorary members, 2474 members, 2088 
associate members, 68 associates, and 599 graduates. 
A net increase of 259 was shown over the figures 
of the preceding year, when the roll stood at 4979. 
During the year six former members were rein- 
stated and 487 candidates were elected. As 32 of 
these were previously graduates, and five withdrew 
after election, 456 fresh names were added to the 
register. The total losses from all causes were 
197. Among the 37 deceases reported during 1907 
were those of Lord Kelvin, who had been an Hono- 
rary Life Member since 1901 ; Sir Benjamin Baker, 
Member of Council since 1899; Mr. Walter Brock, 
Member since 1865 ; and Mr, Samuel Lees, Member 
since 1863. The Council also reported, with much 
regret, the death of Mr. Alfred Bache, who had 
been Secretary of the Institution from 1884 to 1897. 
Mr. Bache had been a member of the staff since 
1854, until his retirement ten years ago, on account 
of ill-health, and his devotion to the interests 
of the Institution is well known to his contem- 
poraries. 

As regards the finances of the Institution, the 
total revenue for the year 1907 was 14,3011. Is., 
and the expenditure 11,3411. 53. 7d., leaving a 
batance on the right side’ of 24797. 15s. 5d., exclu- 





sive of entrance fees, 4411., and life compositions, 
391., carried direct to capital account. e total 
assets amount to 80,254/. 10s. 10d., and deducting 
from this the debenture and other liabilities, the 
capital of the Institution amounts to 47,4661. 6s. 3d., 
excluding the sum set aside for leasehold and de- 
benture redemption fund. The Council have 
applied part of the cash balance to peying off 25001. 
of the Institution debentures. They have also 
arranged to take a building lease of No. 5, Princes- 
street, adjoining the Institution premises, for the 

u of erecting an adequate council-room and 
additional offices. 

The formation of a benevolent fund, suggested 
at the last general meeting, unfortunately fell 
through, as the proposal received no support from 
the members. The sum of 50l. received from the 
organisers of the Engineering and Machinery 
Exhibition, held at Olympia in 1906, was therefore 
handed to the benevolent fund of the Institution of 
Civil Engineers. 

The conditions for the award of the Starley 
Premium had not been definitely decided upon 
at the date of the report, though it is proposed to 
offer a triennial prize of about 401. for the best 
original paper dealing with the development of 
road locomotion. The date for receiving papers 
sent in for the Water Arbitration Prize competition 
has been extended until July 3 next. Mr. Chas. 
Hawksley has generously presented the sum of 
10001. to the Institution for the foundation of a 
scholarship or premium to commemorate the cen- 
tenary of the birth of his father, Mr. Thos. 
Hawksley, past-president. 

Reference is made in the report to the work of 
the Alloys Research Committee, of which the eighth 
report was presented during the past session. Also 
to that of the Gas-Engine Research Committee, 
whose results were recently discussed by the Institu- 
tion. The Research Committee on the Value of the 
Steam-Jacket are preparing to carry out further 
experiments, and the Research Committee on Fric- 
tion of Various Gears is getting under way. In- 
formation is being collected with a view to the 
appointment of committees for research into the 
question of refrigerating machinery, the trans- 
ference of heat from water and gas to metals, and 
the action of steam in nozzlesand turbines. More- 
over, the Council have made a small grant to Dr. 
H. C. H. Carpenter to investigate at the Manchester 
University the question of producing gas tight and 
steam-tight metal castings. 

The summer meeting of 1907 was held at Aber- 
deen, and the technical and recreative proceedings 
were dealt with in our columns at the time. The 
meeting this year will be held at Bristol. 


GRADUATES’ Prizes. 


The annual report having been read and adopted, 
the President stated that it was his pleasurable 
duty to present to Mr. H. H. Broughton and Mr. 
A. B. E Cheeseman the prizes awarded by the 
Council for the best papers read in the Graduates’ 
Section during the session 1906-7. Preparatory to 
the presentation Mr. Riches explained that the 
prize awarded to Mr. Broughton was for a paper 
entitled ‘‘ Notes on the Design and Equipment of 
Electrical Travelling Cranes,” well illustrated by a 
large number of scale drawings of electrical cranes 
of various descriptions. The paper was both useful 
and instructive. Mr. Cheeseman’s paper bore the 
title of ‘* Portland Cement, and the Machinery 
used in its Manufacture,” and embodied the author’s 
own experience after being trained, and subse- 
quently holding a responsible position, in a Port- 
land cement works. The prizes were then pre- 
sented. 

ELECTION OF OFFICERS. 


The next business was the announcement that 
as a result of the ballot Mr. T. Hurry Riches had 
been re-elected as President, and Mr. Arthur Keen 
and Sir William Thomas Lewis, Bart., K.C.V.O., 
as Vice - Presidents for the current year. The 
retiring Members of Council, Dr. Archibald Barr, 
Mr. G. J. Churchward, Dr. Edward Hopkinson, 
the Right Hon. Lord Pirrie, P.C., Mr. Mark 
Robinson, and Sir John I. Thornycroft, had also 
been re-elected, while Mr. Robert A. Hadfield had 
also been elected a Member of Council. 

Mr. Vaughan Pendred then proposed that Mr. 
Robert A. McLean, F.C.A., of Queen Victoria- 
street, E.C., be re-appointed to audit the accounts 
of the Institution for the present year, at the same 
remuneration as lest year. This motion was seconded 





by Captain H. Riall Sankey, and, on being put to 
the meeting, was duly passed. 


Live-Steam Feep-Warer Heater. 


The President then called upon Professor John 
Goodman (Member), of the University of Leeds, to 
read a paper entitled ‘* Test of a Live-Steam Feed- 
Water Heater,” this paper being the joint pro- 
duction of Professor Goodman and Mr. D. R. 
MacLachlan, also of the University of Leeds. This 
paper we reproduce in full on page 287. 

At the conclusion of the reading, Professor 
Goodman observed that it was the main desire of 
the authors that the subject of the paper should 
be thoroughly discussed. The authors were not 
antagonistic to the live-steam feed-water heater : 
they were merely anxious to arrive at the truth, 
whatever that might be. In speaking to his 
students on this subject, the Professor had always 
been quite candid, and had pointed out that while 
a large number of tests had been made, many of 
which appeared to show that economy was obtained 
by the use of live-steam feed-water heaters, he (the 
speaker) was unable to account for the fact. The 
authors believed there was no direct saving, but 
there might be indirect advantages. A point to 
which he would draw attention was, that if boiler 
tests were to be trusted, they must be carried out 
for a considerable length of time, short boiler trials 
being worthless ; great care must also be taken. 

Mr. D. R. MacLachlan also addressed some 
remarks to the meeting prior to the discussion, 
He said it had been often stated that the efficiency 
of the live-steam feed-water heater depended on 
the fact that more heat was given per minute to 
water in a condition of boiling than was given to 
water when being raised to the boiling-point. It 
had therefore occurred to him that an objection 
might be raised to the trials on the ground that the 
temperature of the water coming from the feed- 
water heater into the boiler was not quite up to 
the boiling- point, and, consequently, with the 
class of feed-heater used, well marked efficiency 
could not be anticipated. In order to get informa- 
tion on the point, he had, on the previous day, run 
some preliminary trials, the results of which were 
plotted on the diagram reproduced in Fig. 1. In 
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the running of the previous trials the speaker had 
noticed that he might well have got this result— 
that the heat transmission while raising the 
water to boiling-point was less than the heat 
transmission when boiling took place. In the 
case of the experiment illustrated by the dia- 
gram referred to, a brass vessel some 6 in. deep 
was used, containing a certain quantity of water. 
This vessel was rigged up on a delicate balance, 
with a. Bunsen flame below, supported indepen- 
dently of the balance; the reduction due to 
evaporation could thus be noticed, the rising tem- 
perature being observed by a thermometer in the 
vessel. The rate of evaporation when boiling took 
place could also be accurately noted. In the case 
of the curve marked I, the heat transmitted 
approximately followed the straight-line law, except 
near boiling-point. As the boiling-point was ap- 


H. | proached the rate seemed to fall, the time interval 


between 200 deg. and 210 deg. being longer than 
the time interval between 190 deg. and 200 deg. 
There was a reduction in weight while the water 
was being heated. The speaker had known that 
it was n to allow for evaporation going on 
before boiling took place, and, with this in mind, 'e 
had carried out a test in the course of which he had 
noted the actual reduction in weight while the 
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water was being heated up, with a resulting heat 
loss which was indicated by line II. on the diagram. 
A very small loss in weight meant that a great deal 
of heat was carried away, because the latent heat in 
the water at the lower temperatures of the diagram 
was 980 British thermal units per pound, sinking to 
966 at 212 deg. Adding the heat in the water 
(curve I.) to the heat carried away by evaporation 
(curve II ) he arrived at line IIL. of the diagram— 
practically so near a straight line that he had 
drawn it as such. To see whether the rate of heat 
transmission was the same when boiling as when 
heating water he had made another experiment. 
He had taken the original volume of water at 
boiling-point, and had kept it boiling for ten 
minutes. By noting the loss of weight he had 
obtained the rate of heat transmission, and found 
it to be represented by a perfectly straight line 
from the zero of the diagram to the upper right- 
hand corner. The conclusion he drew was that 
the rate of heat transmission after boiling was prac- 
tically the same as the rate of heat transmission 
before boiling. He would further remark that the 
gas was accurately noted, readings being taken 
every minute to see that no variation in the rate 
of gas supply took place ; this rate was absolutely 
constant. He thought, therefore, the diagram 
showed quite clearly that the contention that more 
heat passed through after boiling took place than 
before boiling was without support. 

Mr. C. C. Braithwaite, who opened the dis- 
cussion, said that he believed that it was the 
general opinion that there was a decided economy 
in live-steam feed-water heating. Personally, he 
had succeeded in saving 12 per cent. of his coal-bill 
for four years. The authors had stated that the 
boilers were cleaned out previously to the trials, 
and it would be of interest to know the condition 
of the boilers before cleaning. He knew of one 
boiler which was opened up and cleaned out after 
three months’ work, and the dirt from the boiler 
could be swept off with an ordinary brush. [Here 
the speaker showed a sample of the dust.] Con- 
tinuing, Mr. Braithwaite observed that everyone 
knew that the River Aire water (the Leeds supply) 
was as bad as it could be from the point of viewwf 
dirt, and the heater described by the authors had 
probably taken outa great deal of this dirt. As 
the matter was to be thrashed out, he trusted that 
those more experienced with steam than himself 
would continue investigations, so as to arrive at 
something like the truth with regard to feed-water 
heating. There was no doubt that if water could 
be put in within 10 deg. or 15 deg. of the boiler 
pressure and temperature, the effect of the steam- 
producing surface on the crown of the fire-box 
must be increased. 

Giving his own experience, he had had a heater 
working on a particular boiler for four years; before 
the application of the heater, with the feed-water 
at 54 deg., the daily consumption of coal was 9 cwt. ; 
when the heater was applied, the temperature of 
the feed being within 8 deg. of that of the boiler, 
the fuel consumption was 7$ cwt., a saving of about 
12} per cent. in the coal-bill. After the heater 
had been working for three years, it was stopped 
for a whole week ; during that week 9 cwt. of coal 
was consumed per day, falling to 74 cwt. again 
when the heater was reapplied. He was forced, 
therefore, to believe that there was economy in 
live-steam feed-water heating, particularly as the 
water was cleansed somewhat before it entered the 
boiler, not only from dirt and lime, but from the 
gases. No doubt, with dirty water, light and heavy 
gases were fed into the boiler ; but if these were 
got out, the evaporation per pound of coal would be 
higher. Everyone knew what it cost to make 
steam with } in. of fur between the water and the 
top of the plate, a very common experience with 
multitubular boilers, and that it would not be pos- 
sible to get 8 lb. or 9 Ib. of steam for 1 Ib. of coal 
under such conditions. If the boiler were kept 
clean, and feed-water supplied within 10 deg. of 
the boiler temperature, a great deal would be saved 
in unequal contraction and expansion, which meant 
prolonging the life of the boiler. The boiler of 
which he was speaking had been a dirty boiler, but 
it was now clean, and would keep so as long as the 
heater was looked to. 

Mr. George Wilkinson, of Harrogate, who spoke 
next, said he was particularly grateful to the 
authors for the information they had given, as the 
data now available in regard to live-steam feed- 
water heating were very scanty. He would ask the 
authors about the position of the delivery of the 





water to the boiler, because this would have an 
important bearing on circulation. If the water 
were cold, it should be delivered at one point ; and 
if at steam temperature, at another. Many makers 
of heaters advocated delivery at the bottom of the 
boiler. Referring to the figures in the paper re- 
lating to the products of combustion, he found that 
the CO, was very low in the furnace, and the 
amount of air used was very high. That seemed 
to indicate that, although the two tests were on all 
fours in every respect, the furnace conditions were 
rather abnormal and wasteful. The temperature 
of the feed was 12 deg. below steam temperature, 
and if it were good to raise the temperature of the 
feed-water to within 12 deg. of the full steam 
temperature, it was a good thing to raise it, if 
possible, to full steam temperature. The number 
of heat units added to the feed-water were equal 
to 198.2 per pound, which was too great an 
addition to produce economy. He had found— 
not by short tests, but by long twelve - hour 
tests going on for five successive days—that the 
shorter tests agreed very closely with the long 
tests, where the’ operators were not inners, 
but had been in the habit of testing boilers. 
With either long or short tests, however, if more 
than a certain number of heat-units were added, 
efficiency would fall very rapidly, until finally, if 
300 units were added in the case of a Lancashire 
boiler, the zero line would be reached, without 
any advantage at all. Taking the class of boiler 
used by Professor, Goodman and Mr. MacLachlan, 
198 heat-units per pound could not be added to 
the feed with efficiency. More units could be put 
in a Lancashire boiler, and still more in the case of 
a water-tube boiler, before the efficiency line began 
to drop ; water-tube boilers varied, however, some 
having a much brisker circulation than others. 

The speaker took exception to the authors’ state- 
ment that they had made exhaustive tests on a live- 
steam feed-heater ; they had made exhaustive tests 
under certain conditions, but these conditions were, 
in the speaker's opinion, certain specific conditions, 
not at all favourable for obtaining efficiency. Re- 
ferring to the interesting diagram shown by Mr. 
MacLachlan, he would say that he had made similar 
and very careful tests, the gas being maintained at 
the same pressure throughout by keeping a LU water- 
gauge on the gas-pipe. He had found that he 
could obtain a transmission of 30 per cent. more 
units when ebullition had commenced than before. 
He believed that Mr. Dales originated the experi- 
ment, and he (the speaker) had had the pleasure of 
setting out some of Mr. Dales’ experiments in a 
paper he had read a year or two ago. Mr. Dales’ 
results had closely agreed with the speaker’s own. 
He (Mr. Wilkinson) had never found such a condi- 
tion of affairs as that described by Mr. MacLachlan ; 
if it were true, a great part of the argument for 
the value of the live-steam feed-heater fell to the 
ground. Although not mentioned in the paper, 
the speaker regarded as important the use of 
an extremely sensitive draught-gauge, as also 
accurate analyses, not only for CO,, but for CO. 

Another thing required was a good margin in 
the chimney draught. If at the outset a test 
were made without live-steam heating, and the 
full available chimney draught were put on, when 
live-steam heating was applied it would be found 
that the number of heat units taken into the 
boiler was so much greater that not enough units 
were left to produce chimney draught; thus any 
efficiency gained in ebullition and evaporation in 
the boiler would be lost by lowering the efficiency 
of the furnace, the furnace conditions being entirely 
changed. On this point the speaker submitted 
certain data which he had prepared. He had taken 
1 1b. of steam at 150 lb. .pressure, equalling 1224 
B.Th.U. per pound, the sensible temperature being 
366 deg. Fahr. ; he had also assumed coal at the 
same value as given by the authors—namely, 14,400 
B.Th.U. per pound—and the temperature of the 
feed from an economiser at 260 deg. Fahr. He had, 
further, made the assumption that under favour- 
able conditions 10 lb.—the figure being convenient 
—of water were evaporated per pound of fuel 
burnt. With the foregoing data it was found 
that the heat units in the steam amounted 
to 9640, and allowing 7 per cent. for radiation 
and other losses, 1008 units should be added, 
making a total of 10,648 B.Th.U. Deducting those 
figures from the total heat‘ units in the coal, there 
remained 3752 B.Th.U. available for the production 
of draught. If it weré then assumed that the heater 
gave 10 per cent. better evaporation in the boiler 


—11 lb. of water per pound of fuel—the heat units 
in the water winlll bueaeeh to 10,604, which, with 
the 1008 units lost by radiation, &c., would bring 
up the total to 11,612 B.Th.U., leaving available 
for draught only 2788 B.Th.U., or over 25 per 
cent. less than in the previous case. It would at 
once be seen that, unless very careful note were 
taken of chimney draught, and some margin were 
left for normal conditions of working, or unless 
means of increasing the draught by fan or steam- 
jet were adopted, the steam-temperature feed 
would not. be of any thermal value ; ebullition and 
passage of heat to the water were improved, but 
the chimney draught was decreased. That, the 
speaker considered, explained the many curious 
results reached, and accounted for the emphatic 
difference of opinion among engineers. In con- 
clusion, Mr. Wilkinson expressed his readiness to 
furnish Professor Goodman with an apparatus for 
the boilers at Leeds University which would 
enable him to get the desired flexibility of tem- 
perature increment to the feed-water; results 
might thus be obtained under varying conditions 
of feed temperature, or varying value of heat units 
added from the steam to the water. Not till then 
could the test with live-steam heating be regarded 
as exhaustive. 

Captain H. Riall Sankey thought that the word 
*‘economy,” used in the opening. remarks of the 
authors, might be more closely defined. From the 
discussion, it might be supposed that economy 
signified the thermal efticiency of the boiler used— 
i.e., the number of pounds of water evaporated per 
pound of coal. Personally; he had great difficulty 
in understanding why there should be any increase 
of economy in that respect, but he. had not the 
least doubt that there was great economy in other 
respects. For instance, a great deal more water 
could be evaporated out of the boiler, and that 
was of great importance from the point of view of 
general economy. Turning to Figs. 1 and 2 of the 
paper, where the results obtained were plotted, it 
would be seen that up to 10 o’clock the lines for 
both coal and water were very wobbly, showing 
that the disturbance caused by raking out the fires 
and starting the test had not subsided ; and, again, 
for the last hour—or possibly two hours—the Ties 
were also wavy. Between 104M. and 7 P.M. a 
fairly straight line could be drawn between obser- 
vation points. That led him to remark that in the 
report of the Engine and Boiler Committee of the 
Institution of Civil Engineers.one of the methods 
given for obtaining the .water evaporation. per 
pound of coal was to measure the rate of’ evapora- 
tion and rate of coal consumption by the very: lines 
plotted in Figs. 1’ and 2 of the paper. If the 
method were adopted in the case of these figures, 
the rate of coal consumption with the feed-water 
heater would come out at 592 lb. per hour, instéad 
of 582 lb.—slightly more. The figure for water con- 
sumption would be 5220 lb. per hour, and dividing 
one by the other the figure obtained would be 
8.82 lb. of water per pound of fuel, as against the 
8.67 lb. given in item 48 of the table concluding 
the paper. The speaker thought it reasonable to 
suppose that the method indicated would give a 
better result, because the boiler would evaporate 
at an improved rate when it was working quietly, 
undisturbed —— at the beginning and end 
of the trial. ithout the heater the figures would 
be 570 lb. for coal, and 5145 lb. for water, working 
out to 9.093 lb. evaporated per pound of coal ; again 
slightly more. No difference, however, was made 
in the proportion between the results. 

Mr. Vaughan Pendred was the next speaker. 
He welcomed the reading of the paper before such 
an important body as the Institution, because it 
would direct attention to a subject which had been 
strangely overlooked —the production of steam. 
Exact figures were difficult to obtain, but probably 
60 million tons of coal were used in Great Britain 
in the manufacture of steam; this would work 
out to about 420 million tons of steam, which 
would fill a lake 2} miles long, 2 miles wide, and 
100 ft. deep. It had occurred to him some time 
ago to suggest to the Council that a paper should 
be read ws Bre ; but in order to nee any . 

r wort ing it was necessary to collect a 
vnilable interenati. To this end the speaker 
had spent some months in writing to all whom he 
thought could supply information, Sir Oliver 
Lodge’ améng them. He had been astonished to 
find that he could get practically no information 
as to what steam was, or how made or produced. 





His * scheme’ was therefore’ abandoned: Possibly 
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the most information came from a chemist. He 
believed that all the knowledge available about 
ebullition, or the conversion of water into steam, 
was to be found in Ganot’s ‘‘ Physics.” A great 
deal had been heard about the conducting power of 
plates, but years ago Peclet had shown that the 
conducting power of plates had no effect whatever ; 
just as good a result was obtained with a 4-in. 
steel as with a }-in. copper plate. The point at 
issue was really the absorbing and emissive powers 
of the metals used. The copper plate would 
transmit through its substance about twelve times 
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as much heat as the surface could absorb. If a 
peg were driven through the plate, so that 3 in. 
wai in the fire and 3 in. in water, the peg would 
not burn away; the heat taken up by the part 
in the fire would be given out by the part in the 
water. Chas. Wye Williams was, the speaker said, 
the first to direct attention to this; he patented a 
particular construction of boiler, in which he placed 
what he described as ‘‘ heat pegs” through the 
bottom of the boiler, obtaining thereby a high evapo- 
rative result. This boiler was, however, a failure 
by reason of the deposit which formed around the 
pegs in the water. On the question of live-steam 
feed-water heating, probably every one present 
would regard it as taking sixpence out of one py 
and putting itin another. From the point of view, 
however, of emissivity, the question of putting hot 
water instead of cold water on to a plate offered 
a for inquiry. The speaker had seen a Cornish 
boiler, about 2 ft. in diameter and 4 ft. long, with 
glass ends ;' this boiler was open at the top, and 
was heated by gas jets. Looking into the boiler 
from the the top, violent ebullition was visible 
over the whole surface of the boiler; but looking 
through the glass ends, it was seen that the 
whole of that cbullition was coming from two 
small points in the crown of the furnace. Chas. 
Wye Williams had, many years ago, contended 
that it was im ible to heat water, the effect of 
applying heat being merely to convert it imme- 
diately into steam, such steam being held and 
absorbed by the water; in effect the conditions 
were similar to those obtaining in a bottle of 
soda water, excepting that steam was dissolved in 
the water instead of carbonic acid. The speaker 
did not support this theory, but had found it diffi- 
cult to say precisely where it was wrong. Mr. 
John Kirkaldy, the speaker continued, had brought 
out, many years agu, a feed-water heater which 
he had found to achieve an unanticipated saving in 
coal ; and as an instance of the practical effect on 
steam pressure of the application of this feed-heater, 
Mr. Pendred narrated the case of a certain Thames 
steamer. - This boat had a safety-valve load of 
99 1b., but the fireman had great difficulty in ob- 
taining a pressure above 80 |b.; when, however, 
Mr. Kirkaldy’s feed-water heater was applied, the 
difficulty disappeared. 

Mr. C.'Erith regarded the conditions of the tests 
made by the authors of the paper as so ideal in 
their fairness, so thorough and complete, that it 
was difficult to believe that tests carried .out under 
similar conditions with any other type of boiler, or 
of fuel, would lead to a different conclusion. One 
point he would like to refer to: the authors had 
allowed practically 12 per cent. for unaccounted 
errors and heat losses, but taking the 6.8 per cent 
of CO,—the mean of the trials—and also the tem- 
perature corresponding—roughly 1700 deg. Fahr.— 
and then ‘taking the escaping gas temperature of 
482deg., it would be seen that the heat loss amounted 
to 28 per cent. The efficiency of the boiler being, 
in round figures, 67, there was 5 per cent. for a 
other losses—in radiation, ashes, unburnt carbon, 
and so on; this was exactly what the speaker 
would expect with a boiler of the economical type 
used, working in good condition. There were 
thus practically no unaccounted heat losses, and 
in that respect the trials were singularly conclu- 
sive. On the general question of live-steam feed- 
heating contradictory views had been expressed. 
The speaker could not reconcile the saving of 12 
per cent. in coal attributed by Mr. Braithwaite to 
purification with the remark of Mr. Wilkinson that 
no saving could be.effected without high initial 
heating. In fairness it should be-assumed that in 
experiments such as those conducted by the authors 
the water used was pure; there were plenty of 
ways, of removing imputities. A y which had 
been: circulated with re; to live-steam feed- 
water was that the last 10 deg. of feed-water tem- 
perature raised by live steam in order to’ bring the 
water up’to steam temperature was worth 50 deg. 
of rige at any other part of the temperature scale. 
The only apparent explanation of that was that a 
heat! unit perfornfed its normal work up to that 
point, and then, changing miraculously, : did five 
times as much wérk. Assuming the same furnace 
conditions, -the only non-miraculous exp!anation for 
improved boiler elfticiency was that the gases left 
the boiler at a much lower temperature—a fact 
which could bei proved by the simplest test. 
If a furnace temperature’ of 2000 deg. Fahr. 
were-assumed, and it~were also assumed that 
the gases were leaving the boilers at 500 deg. 





Fahr., then the boiler would be reducing the 
temperature of the gases by 1500 deg. . If, under 
these conditions, it were desired to make a 10 per 
cent. fuel saving, then these gases had to be cooled 
down through a further 150 deg. to 350 deg., which 
would only be practicable under very exceptional 
conditions. That was onc point to which, as the 
test showed, attention might profitably be drawn. 
With the careful hand-firing under which the tests 
were carried out—the fireman only handling 5 cwt. 
of coal per hour, or about one-fourth of the normal 
duty—the ‘combustion gave only an average of 6.8 
CO,. That was a very fair average for ordinary 
hand-firing. With correct mechanical firing 12 per 
cent. CO, could be maintained without making 
carbon monoxide, which was, of course, fatal to 
efficiency; and under such conditions the fur- 
nace temperature was practically doubled, and 
the volume of the gases halved, with, consequently, 
half the velocity of the gases through the boiler, 
and only half the loss of heat in the escaping 
gases. Thus the 28 per cent. heat losses in the 
escaping gases in this test would be reduced 
to something like 16 per cent. Another point 
was that in considering the live-steam heater, 
the more certain ground of the exhaust-steam 
heater would be left. In every plant the question of 
what to do with the exhaust could be simply dealt 
with. Exhaust steam transferred to the exhaust 
feed-heater, especially of the open type, returned 
to the boiler the latent heat which the feed-water 
could absorb, that latent heat being otherwise 
dissipated either in the atmosphere or in the con- 
densing water. In the open type of heater it was 
quite easy to free the exhaust steam of oil, and 
incidentally to purify it by driving off the air and 
the carbonic acid, so bringing down the temporary 
hardness; and this being done, the addition of soda 
would also bring down the permanent hardness of 
the heated water. Here, again, was a real and 
practical saving, against which the speaker felt 
compelled to characterise the live-steam heater as 
an illusion. 

Mr. Arch. Bruce wished to refer to a point 
raised by Mr. Wilkinson, the latter having appa- 
rently concluded that the efliciency of live-steam 
feed could only be rendered obvious by increasing 
the chimney draught; that, of course, would in- 
crease the chimney waste. It seemed to the 
speaker that if the chimney losses in the case of 
the boiler tested were about 12.6 per cent., the gain 
due to live-steam heating would have to be in a 
higher ratio than the losses from the chimney. 
In other words, the chimney losses would increase 
with the rate of combustion, and the beneficial 
effect of the live-steam heating would have to in- 
crease in a higher ratio. As bearing on this point, 
the speaker referred to the mean difference between 
the temperature of saturation of the steam and the 
temperature of the waste gases, this temperature 
difference (as appeared from the paper) being about 
140 deg. To increase that still further would 
seem to involve a really very serious thermal 
loss to the system. Another rather important 
point was the 1ate of evaporation ; this was about 
5.3 lb. per square foot of heating surface. The 
speaker would ask what the result would be if that 
were increased—say, doubled ? How would the gain 
(if there were a gain) due to live-steam heating vary 
with the increased output of the boiler? The boiler 
was already in a state of tornado when the steam 
was taken out of it; but as the rate at which steam 
was given off was increased, it would appear that 
the conditions would be still-more:winfavourable to 
live-steam feed-heating. “AS Reiger 

MrDriitt Halpin had not found-the-determina- 
tion of the effect on évaporation consequent 
upon the } in. of boiler inerustation referred 
to by Mr. Braithwaite an easy matter, and had 
never obtained accurate figures. On the question 
of the theory put forward by Mr. Wilkinson—that 
up to a certain point the addition of thermal units 
was an advantage, but beyond that did harm—the 
speaker would say that feed-heating was divisible 
into two parts ; one was coal economy, while the 
other—perfectly distinct—was increased evapora- 
tion. In the opening part of the paper the authors 
had said that it was difficult to see why economy 
should result from taking live steam from a boiler 
and immediately returning it. Io this relation the 
speaker referred. to the theoretical objections often 
raised on the introduction of new devices, particularly 
the injector, the scepticism attending the first use 
of which was pointed out by Mr. Halpin. Taking 
100 lb. of coal, and using the whole of it for evapo- 





rating water, about 50 brake horse-power hours would 
be obtained ; but dividing the coal into two portions 
—one to evaporate water, and the other to superheat 
steam—60 or 65 brake horse-power would result, 
These questions all affected heat transmission. So 
far as he knew, the first people to observe ‘he 
increased transmission of heat at higher tempera- 
tures were Sir Frederick Bramwell and Sir William 
Anderson. They gave, in 1872, the results of 
elaborate experiments, independently made, these 
results showing that, at the higher temperatures, 
the transmission of heat was something like two 
and a half times as much as at lower temperatures, 
The speaker endorsed what Mr. Pendred had said 
about the conductivity of plates, adding, however, 
that trouble arose in the case of lap-plates, or 
wherever there were joints, and therefore discon- 
tinuity. There were three distinct processes in this 
transmission : the reception of heat by the plate, 
transmission of heat through the plate, and the 
exit of heat on the other side. Transmission was, 
of course, constant in all circumstances, but the 
case of emission—the transfer of heat from the plate 
to water—was less simple, and depended on motion 
of some kind or other. As illustrating this the 
speaker alluded to the distinction made by the late 
Mr. Olrick between true circulation in a boiler and 
**commotion.”’ With circulation the maximum 
efficiency was obtained ; with mere ‘‘ commotion ” 
there was no regularity. The so-called ‘‘ Berry- 
man” heater—it was really, the speaker con- 
tended, due to Hamilton Wood — illustrated the 
point. In this heater, having brass horseshoe 
pipes, with steam on one side and water on the 
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the other, the water velocity was from 12 {t. to 
16 ft. per minute, while the heat transmission was 
30 to 40 units per square foot per degree of tem- 
perature. In a heater similar to a surface con- 
denser, with exactly the same conditions of mate- 
rial, steam and water as above, but with a watcr 
velocity of nearly 600 feet a minute, the transmis- 
sion, instead of 40, was something like 400 units 
per equare foot per degree. That condition of affairs 
could only be accounted for by the increased 
velocity enabling the heat to be swept off the plates 
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as it was transmitted through them. Turning to 
the boilers used in the test recorded by the paper, 
the speaker did not consider that this dry-back 
boiler—certainly this particular make of: dry-back 
boiler—allowed the most favourab‘e conditions for 
the tests. 

The authors had stated that the brickwork-set- 
ting of the boiler was excellent. In view of the fact 
that there was only 6.8 per cent. CO, and that the 
efficiency was so low, the speaker found difficulty 
in accepting this statement. He had made a trans- 
lation of a valuable collection of data, which threw 
very great light on the question of boiler efficiency. 
These data were the results of tests made at the 
Frankfort Exhibition. Seven boilers were used. 
Two were Cornish boilers, with eccentric flues, two 
others were water-tube boilers, a fifth was a vertical 
multitubular boiler, and the remaining two were 
horizontal tube boilers of the Diirr type. The 
speaker then referred to the diagram reproduced in 
Fig. 2, page 268, pointing to the difference between 
the line A, indicating the theoretical amount of air 
required by the boilers, and the line B, showing the 
actual supply of air at the back of the bridge. The 
investigators had further taken the air going into 
the chimney. This was shown by the line OC, the 
large white spaces between B and C representing 
brickwork leakage. The results were shown on a 
second diagram, Fig. 3, exhibited by the speaker, 
the efficiency curve being shown as a practically 
clean curve. From this it appeared that the most 
efficient boiler had only 47 per cent. excess air, the 
efficiency shown being 79.21 per cent. The least 
efficient boiler had 169 per cent. excess air, the 
efliciency falling to 62 per cent. The upper lines 
in Fig. 2 showed the losses by radiation, smoke, &c. 

Mr. Forgan said that he had made two tests of 
feed-heaters: one an internal or live-steam feed- 
heater, and the other, still using live steam, was 
in the form of a surface condenser. In these 
tests he had aimed merely at finding the water 
evaporated for the coal burnt. With the internal 
feed-heater the evaporation was 10.6 lb. of water 
per pound of coal; with the internal feed-heater 
removed the evaporation was 10.77 lb. of water 
per pound of coal. The feed temperature with 
the heater in use was 162 deg. Fahr., and 166 deg. 
Fahr. with the heater taken out. In the test 
with what he had described as a surface con- 
denser, 14,112 1b. of coal evaporated 11,820 gallons 
of water, the water going in, in this case, at 
172 deg. Fahr. In the next test, with the feed- 
heater, the temperature was increased to 284 deg. 
Fahr.—it was possible to keep the coal burning 
constant—and the figures showed a consumption 
of 14,336 Ib. of coal for the evaporation of 13,565 
gallons of water. The water used as live steam was 
equal to 1854 gallons, leaving 11,711 gallons. In 
the second case, therefore, the evaporation was 109 
gallons less, and the coal consumption 224 1b. more. 

The President, in bringing the discussion to a 
close, referred to the observations which had been 
made in regard to the transmission of heat through 
various metals, and stated that the Institution was 
now instituting a series of researches on this sub- 
ject, and it was hoped that full results of these 
investigations would be placed before members at 
no distant date. 

Professor Goodman then replied briefly on one 
or two points, reserving his general reply for a 
written communication. A great deal had been 
said about the rate of transmission at different tem- 
peratures, and the inventors of the feed-heaters 
had emphasised that point. If the rate of trans- 
mission were greater when the live-steam feed- 
heater was on than when it was off, it should stand 
to reason that the temperature of the flue-gases on 
leaving the boiler would be lower with the feed- 
heater on than they would be with the feed-heater 
off. But the most careful watching had shown this 
was not the case. Mr. Wilkinson had spoken of 
the conditions not being favourable. One maker 
of feed-heaters had paid the speaker a visit a few 
weeks ago, and on being cross-questioned had 
given very candid replies. He was asked if he 
had made any tests in which he had not obtained 
any economy, and he replied that he had; he 
had also made other tests in which good re- 
sults were shown. It appeared that he had only 
published the tests showing good results, the other 
tests having been made under conditions that were 
not favourable! Captain Sankey had referred to 
the slope of the curves in the trials, and the speaker 
guite agreed with what Captain Sankey had said. 
There was, however, one possibility of error ; there 


was no certainty that the thickness of the fire at 
the two points was the same. 

Mr. MacLachlan also replied briefly. He said 
that he could hardly follow Mr. Wilkinson’s figures. 
In the paper which that gentleman had read about 
two years ago the results of certain two-hour trials 
were given. These were absolutely of no value 
The speaker could guarantee in such a case to get 
an efticiency of about 20 per cent. on any apparatus 
if he bps his honesty in his pocket and simply 
heaped up the fires. All that was necessary in the 
case of a two-hour trial was to start with the thick 
fire, and finish with a thin one. From his own 
experience he knew that many students, when they 
wished to get a certain result from an experiment, 
could quite seriously convince themselves that they 
had got that result. On a ten-hour or twelve-hour 
trial there could be no such conviction, as differences 
which might occur in the firing could not affect the 
question, and the personal equation was eliminated. 

The President then announced that, in view of 
the fact that the dinner of the Institution of Civil 
Engineers would take place on March 20 next, the 
next meeting of the Institution of Mechanical 
Engineers, which had been announced for that 
day, would be deferred until March 27. The pro- 
ceedings then terminated. ~ 





THE DOPPLER PRINCIPLE AND 
CANAL RAYS. 

Tue Doppler principle was first enunciated in 
1842, by Christian Doppler, then Professor of Mathe- 
matics at Prague, in a pamphlet on the coloured 
lights of double stars. ‘The geometrical considera- 
tions on which Doppler based his principle eluci- 
dated the argument, without actually proving it, 
and men like Petzval combated it as unsupported 
by a rigorous dynamical proof. That proof, indeed, 
appears to be still wanting. Yet the correctness 
of the idea was demonstrated, for acoustical waves, 
by Buys Ballot at Utrecht, in 1845 ; and our readers 
will remember, from Mr. Newall’s lecture, on 
which we commented in our issue of May 26, 1907, 
the wonderful aid which the application of this 
principle to stellar 6 5 has given to the 
astronomers Huggins, J. Vogel, Keeler, and others. 
The recent researches of J. Stark, of Hanover, 
promise to shed some further light on the funda- 
mental question of the nature of the particles which 
produce the luminous lines of a spectrum. We 
will briefly explain his reasoning. The literature 
on the subject has already assumed considerable 
dimensions. 

Formule of the following type have been sug- 
gested. If sound is propagated with the velocity v = 
m X, and an observer is at a fixed distance from the 
source of the sound-waves, his ear will receive n 
oscillations per second. If the observer moves to- 
wards the source of sound with the velocity vu, then 
his ear will receive m=(n+1n/v) oscillations per 
second ; if the source itself moves towards him 
with the velocity u,, the observer will hear m,= 
n/(L—w,/v) oscillations; and if both the ob- 
server and the source are approaching one another, 
the number of sound oscillations perceived by the 
ear will be m, = n(1+1/v)/(L—1,/v). We must 
not be misled by the geometrical analogue, how- 
ever. That these formule strictly hold only for 
very small values of u, we recognise at once 
when we substitute «=w,=v in the last formula. 
We should, in that case, find m,=n,, but we obtain 
m,=2n/O=«. In most instances, however, the 
will be comparatively small, and this will par- 
ticularly be so when we deal with light waves, 
where v is about 300,000 kilometres per second. 
The Doppler effect is only noticeable, of course, 
for movements in the line of sight. Ifthe move- 
ment is at right angles to the line of sight, there 
will be no effect ; and if the movement is oblique, 
its component in the line of sight will alone count. 

According to the kinetic theory of gases, now, 
we have in a luminous gas a source of light whose 
particles are in constant movement in all direc- 
tions. We should therefore observe a Doppler 
effect. Let us atsume that we are experimenting 
with luminous hydrogen gas emitting only rays of 
one particular wave-length A. The hydrogen mole- 
cules at relative rest—i.e., those oscillating across 
the line of sight—should give a sharply defined 
normal spectrum lined; those oscillating in the 


line of sight, and obliquely, will give light of a 
more reddish or more bluish shade, sorry. 0° 
they oscillate away from us or towards us. The 





line will hence appear broadened on both sides. 


The broadening A A should be given by the equation 
2x 7 
A\=* 3RT 
¥ / m’ 


where R is the gas constant, T the absolute tem- 
perature, and m the mass of the gas molecule. 
Such luminous rays we possess in the canal rays, 
discovered by Goldstein, and much investigated 
since. In their case the w is relatively great, and 
we can conduct electrical measurements. We 
know that the fall of the electric potential in a 
vacuum tube is peculiar. We have first a slight 
drop of potential close to the anode, and then 
practically a constant potential until we come close 
to the cathode, where there is an abrupt fall. This 
fall of potential is accounted for in the following 
way. Close to the cathode the residual gas atom 
in the tube is supposed to split off a negative 
electron, which is repelled by the cathode and 
forms the negative cathode rays. The remaining 
portion of the atom, which Stark calls the atom- 
rest, or the atom-ion, will be positively charged ; 
it travels to the cathode, and when the cathode is 
mae it passes through these perforations, and 
orms Goldstein’s luminous canal rays, so termed 
because they travel through the cathode canals ; 
J.J. Thomson simply styles them positive rays. 
Examining the spectrum of these canal rays in a 
tube containing highly evacuated hydrogen gas, 
Stark observed that the spectrum was that of 
hydrogen—i.e., that of the residual gas; in oxygen, 
mercury, &c., he found the lines of those elements. 
These rays further showed the Doppler effect when 
looked at in the line of sight, and no such effect 
when examined at right angles to the line of sight. 
The widening of the line should be AA =Au/v. 
On the other hand, we know that if the potential 
is E, the charge on the gas atom e, its mass m, 


then eE = a and hence u = / 228, or AA/A 
m 


= 1,/ Ze E. The broadening of the line is 
v m 


measured; the E can be determined, the m 
is known with some certainty, and the e has 
also been determined by many different methods. 
When starting this investigation, Stark was 
really desirous of settling the value e/m for the 
ont ra The value which he found was 
only a little smaller than 10‘, the generally 
assumed value for the charge of the atom of hy- 
drogen in electrolysis. Hence it would appear 
that the luminous particle which gives rise to the 
Dopplez effect is not the molecule—which figured 
in tie above-given gas formula—but the atom-rest, 
the atom deprived of its negative electron. 

The result is most important, and we have to 
ask ourselves to what degree the experiments, 
which have been going on for nearly two years, 
have been confirmed. 3B. Strasser and Max Wien 
failed to observe the effect. Stark, in conjunction 
with W. Hermann, Kinoshita, and Rau observed 
it, not only in hydrogen, but also in mercury, 
helium, oxygen, and some other gases. F. Paschen 
first questioned these observations, but finally con- 
firmed them to a certain extent. J. J. Thomson 
raised other objections, and G. F. Hull first failed 
in his attempts to verify the Doppler effect in canal 
rays, when experimenting in the Cavendish Labora- 
tory; more recently he has obtained a confirmation. 
The question cannot be regarded as settled. But 
another promising field of investigations has cer- 
tainly been opened up. 





Our Pic Inon ABRoAD.—The exports of pig iron from the 
United Kingdom in January amounted to 90,151 tons, as 
compared with 175,820 tons in January, 1907, and 90,700 
tons in January, 1906. The Colonial demand is repre- 
sented by the following table :— 





Jan., 1908. Jan., 1907. Jan., 1906. 











Dependency. 
tons tons tons 
British India 1872 2585 2604 
Australasia .. 1590 2290 4326 
Canada 870 8655 180 


The exports to Holland in January were 15,164 tons, as 
compared with 17,064 tons and 11,576 tons; to Germany, 
12,862 tons, as compared with 11,525 tons and 4063 tons ; 
to Belgium, 8166 tons, as compared with 15,528 tons and 
10,717 tons; to France, 12,978 tons, as compared with 
13,441 tons and 5207 tons; to Italy, 14,436 tons, as com- 
pared with 18,673 tons-and 15,532 tons. The value of 
the pig exported in January was 285,543/., as compared 
with 662,770/. in January, 1907, and 311,425/. in January, 
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THE BELLUZZO TWO-SPEED STEAM-TURBINE. 
CONSTRUCTED TO THE DESIGNS OF PROFESSOR G. BELLUZZO, MILAN, BY MESSRS. GADDA AND CO., ENGINEERS, MILAN. 





WE illustrate by Figs. 1, 2, and 3, on the present 
page, a steam-turbine designed by Sig.-Ing. G. Bel- 
luzzo, professor of turbine design at the Milan Poly- 
technic. It was built in the hope that it would not 
very markedly less economical at half power and half 
speed than at full power and full —. A turbine 
with these characteristics would, of course, be very 
valuable in marine work, and, as will be seen from 
what follows, the expectations of the designer were 
substantially realised. : 

A longitudinal section through the turbine is shown 
in Fig. 2. At full power and full speed it operates as 
a two-stage turbine, each turbine being velocity com- 
pounded, with three rows of moving buckets per 
nozzle, 

When thus working, the steam is admitted by the 
nozzle shown at A, and passes to the exhaust by the 
branch B, The third wheel, shown to the right, 
serves primarily as a reverse turbine, but has the 
ey that there is a partition on each bucket 

ividing it into two, as indicated on the drawing. The 
outer half of the bucket is the portion used in going 
astern, and is fed by steam from the nozzle shown at 
C, this steam finally escaping to exhaust by the pas- 


sage D, as shown. 

he lower portion of the buckets on the wheel—that 
is to say, the part nearest the root—is — for 
running ahead, and is utilised in running at half speed. 
In that case the steam is supplied through a separate 
. pet of nozzles near the bottom of the turbine-casing. 
A section through one of these nozzles is represented 
in Fig. 3, and the steam then in succession 
through all three wheels before it gets to the con- 
denser. Running at half speed, therefore, the turbine 
works with three stages in place of two, which, if 
other things were equal, would allow the speed to 
be redu without loss of efficiency in the ratio of 


V3 to 2, or to about 80 per cent. of its value with 
two-stage working. The desired further reduction in 
the economical speed is obtained by causing the steam 
to work under somewhat different conditions at full 
speed and at half speed. At the latter each stage works 
entirely as an impulse turbine. The pressure drop 
takes place ier in the nozzles, through which the 
steam is directed on to each wheel in succession. The 
pressure curve corresponding to these conditions of 
working is shown by the dotted line in Fig. 4. When 
running at full speed, however, and as a two-stage 
turbine, the pressure curve is represented by the full 
line in Fig. 4. Here, although the main drop of pres- 
sure is in the nozzles, there is also some further d 

in the moving wheels, which, therefore, work wi 
some degree of reaction. The results of the trials are 
represented in Fig. 5. Here the curves A and a show 
respectively the total consumption and the cousump- 
tion per brake horse-power of the turbine, running 
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under different loads, at a speed of 3000 revolutions 
per minute, the main nozzle being in use. Curves 
and 6 are similar figures for the turbine running at 
2000 revolutions per minute with its main nozzles, 
whilst curves C and c show the results obtained at 
2000 revolutions with the subsidiary nozzles in use. 
The results. plotted as curves B and 5 were obtained 
by throttling the steam at the nozzle, a fact which 
explains the relatively t loss in efficiency for the 
not excessive reduction in bucket speed. here the 
power is reduced by cutting nozzles out in place of by 
throttling, turbines of this type show a considerably 


smaller loss of efficiency, and it is results thus obtained ree | 


which should fairly be compared with the curves Cc. 
The results represented by the latter curve com 

however, remarkabl favourably with those obtained 
at the full speed of revolutions’per minute. The 





steam pressure used on the trials was at 242 lb. abso- 


B | lute, and at 30 deg. superheat, the vacuum being 27 in. 


of mercury. 








Our Coat ABRoAD.—The exports of coal from the 
United Kingdom last year attained an te of 
63,600.947 tons, as compared with 55,599,771 tons in 1906, 
and 47,476,707 tons in 1905. These aggregates are in- 
creased to 66,063,258 tons, 57,792,204 tons, and 49,359,272 
tons respectively, when account is taken of the ex- 
ports of coke and patent fuel. We should not, also, 
overlook the fact that 18,618,828 tons of coal were shipped 
last year for the use of steamers | in foreign 

e, the correspondi " eH = 1906 —_— 
1 213 tons, in 1905, 17, tons. In one wa} 
ae ingly, coal left the United Kingdom 
last year to the extent of 84,682,086 tons, as compared 
with 76,382,417 tons in 1906, and 66,755,418 tons in 1905, 
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: where kilns for this purpose_may not.be found, either 
which man has applied himself is that of burning lime, | in use or in every stage of ruin and decay. They are 
either for building or for agricultural purposes, and| very common in — > the mountain districts of 
there are, perhaps, no inhabited limestone districts | England and Wales. Some of these old kilns are very 


PROBABLY one of the most ancient of industries to 
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primitive, and must, in many cases, have failed to 
reach a very high degree of efficiency ; but they, no 
doubt, answered their — and in their day cal- 
cined great quantities of stone. 
As an outcome of advanced knowledge, however, 

attempts have been made to improve on the old 
methods of burning, in which the rovk and the fuel 
were most frequently mixed together, although this 
was not always the case, and for many years engineers 
have been trying to devise a satisfactory type of kiln 
in which the stone could be calcined by means of gent - 
rator , without coming in contact with the solid 
fuel. Not many of these attempts have, however, 
roved successful, if we are to judge from the fact that 
ew of the methods tried have been put into practice, 
but there has recently been perfected a form of gas-fired 
kiln, designed by Ernst hmatolla, 12, Hedemann- 
strasse, Berlin, which appears to work in a thoroughly 
satisfactory manner. fh this kiln success has od 
attained partly by the uniformity of the generator 
gas supply, which can, it is claimed, be exactly 
regulated, and partly by the way in which a secon 
supply of air is admitted to the kiln, whereby the 
firebrick lining tound the combustion zone is effec- 
tively cooled ; the arrangement being such, however, 
that the admission of air for combustion takes place 
chiefly in the interior of the shaft, and not at the 
sides, Owing to the ease with which the supply of 
air and gas can be regulated, kilns of this c 
can now be built which have an output per unit of 
fuel much exceeding that obtained from the annular 
kiln. Other advantages are that, owing to the power 
there is of regulating the draught, the output of the 
kiln can be governed within wide limits, and the plant 
can, if necessary, be shut down for days at a time, 
with practically no consumption of fuel; the burnt 
lime can be continuously removed from the bottom of 
the kiln while the burning goes on, and slag can be 
easily removed at any time. 
The kilns are constructed in various forms and sizes, 
though the principle is the same in all of them, and, 
as an example, we will describe one having an 
average output of about 50 tons per day. This kiln 
is shown in two vertical sections in Figs. 1 and 2, and 
in sectional plan in Fig. 3, above, It consists essential] 
of ashaft a, which contains the limestone to be burned, 
and of two furnaces or gas- enerators 6. In some 
forms of this type of kiln the furnaces are built below 
the level of the ground, but in the one we are describ- 
ing the shaft of the kiln is carried on a raised base, 
into the sides of which the furnaces are built, as shown, 
The whole structure stands ona concrete foundation c. 
When the kiln is put to work the shaft part a is filled 








with limestone up to the top, and the furnace or gas- 
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generator is filled with coal up to about half way to 
the point where the horizontal flue / is carried under the 
shaft (see me 1). When this charging has been done, 
the coal will be, perhaps, 3 ft. thic have the grate, 
and when burning commences, the coal is converted 
into producer gas, which passes along the horizontal 
flue and up through the opening ¢ (Figs. 1 and 3) into 
the centre of the kiln. Som the opening e the gas 
passes into the combustion chamber proper, where it 
meets the air which enters through the openings in the 
side of the kiln, as shown in the illustrations. 

From the horizontal flue f branch flues are taken 
which connect with the vertical flues shown at g in 
Fig..3, and these vertical flues open directly at their 
upper ends into the flues h, through which the gases 
into thekiln. The part of the kiln below the inlets / is 
called the cool shaft ; the part between the inlet open- 
ings for the gas and a point about 3 yards above the 
same, the combustion zone ; and that situated over the 
latter the preliminary heating shaft. At the bottom of 
thecool chamberthereare doors through which the burnt 
lime is removed and the greater part of the air neces- 
sary for combustion enters. The doors are so 
arranged that the lime at the sides can be withdrawn 
as well as that from the middle of the kiln. As the 
air rises through the cool shaft it takes up heat from 
the burnt lime, and at the same time cools the lime 
before the latter is withdrawn. The heated air 
mixes with the gas in the zone between the open- 
ings for the admission of gas, and perfect combustion 
there takes place. There is some gas, however, 
which, when it enters the kiln, rises directly above 
the inlets, and passing up the sides, does not at 
once receive the quantity of air required for its com- 
bustion. For this reason air is admitted above the 
eyo through openings which may be seen in 

igs. land 2. This air rises in flues between the fire- 
brick lining and the outer shell of the kiln, which 
latter it helps to ~~ cool at a point where the 
interior temperature is highest. This has been found 
to be a very good feature of these kilns, for it gives 
great power of endurance to the firebrick lining round 
the combustion zone. The kilns are charged from the 
top, where a staging is erected, as shown, and the lime 
is periodically withdrawn from the bottom in a cool 
condition. 

Smaller types of these kilns are constructed, which 
have a daily output of about 15 tons, but in principle 
they are similar to the one we have described. These 
smaller kilns have, however, a circular instead of an 
oval interior horizontal section, and they are — 
with gas from one furnace or generator instead of from 
two, 

Fig. 4 is a reproduction from a photograph of a - 
Schmatolla kiln that has been erected in Socio. t 
was built of masonry instead of brick, but .was, of 
course, firebrick-liced. Its interior horizontal section 
is oval, like the one we have described. 

It is claimed for these kilns that the consumption of 
fuel is from 25 to 50 per cent. less than in old ese of 
kilns, on account of the complete utilisation of the heat 
and complete combustion. Very inferior fuel may also 
be used, such as brown coal, lignite, and peat. 





Contracts.—Messra. Johnson and Phillips, Limited, 
Charlton, 8.0., Kent, inform us that they have lately 
secured contracts for theequipment of a 6000-volt transmis- 
sion line for the Birmingham, Tame, and Drainage 
Board, in connection with their new storm- water pumping 
plant. They have alsosecured the London County Counci 
contract for laying cables in the Seven Sisters-road and 
Caledonian-road, and for a 3000-volt overhead transmis- 
sion line for the Lockgelly Coal and Iron Company’s new 
works.—The Continuous Rail-Joint Sonenay of Great 
Britain, Limited, have received an order for 50 tons of 
their patent rail-joints from the Glasgow Corporation. 
Another order received lately is from the Plymouth Cor- 
poration.— Messrs. L. P. Winby and Co., Queen Anne’s 
Chambers, S.W., have recently received orders for 
Winby ra and anchor chairs from the Ply- 
mouth, Stonehouse, and Devonport Tramways, the Car- 
lisle Tramways, Lanarkshire Tramways, and Glasgow and 
Plymouth Corporations. 


PrrsonNAL.—We understand that Mr. Robert W. A. 
Brewer, 13, Victoria-street, Westminster, S.W., has 
entered into partnership with Mr. F. Hastings Medhurst, 
lately of Messrs. F. H. Medhvurstand Lloyd.—We regret 
to record the death, on the \3th inst., of Mr. William 
Lee, founder of the firm of Messrs. Lee and Hunt, Ark- 
wright Tool Works, Nottingham.—The Mirfield En- 
gineering Company, Limited, Mirfield, Yorks, have 
purchased from the legatee the patterns, drawings, 
will, &c., of the late Mr. 
pumps, 
manufacture.—Mr. | 
Professor of Electrical Engineering at Cornell, has now 
been appointed Professor of Electrical Engineering at 
Purdue University, Lafayette, Ind., U.S.A.—We are 
informed that the Karlsruhe Technical High School 
have conferred upon Mr. Wilhelm Schmidt, managin 
director of Schmidt’s papechenting, Comonay, Limned. 
the honorary d of Doctor of Engineering, in recog- 
nition of his work and research in the use of highly super- 
heated steam, 


4 Joseph Bernay’s penned mae 
and this comes is about to take up their sole 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a strong tone, but only some 
5080 tons of Cleveland warrants were done at 48s. 11d. 
cash, 49s. seven days, 483. 10}d. one month, and 483. 6d. 
three months. At the close quotations were firm at 
49s, 14d. cash, 493. one month, and 483. 9d. three months 
sellers. In the afternoon Cleveland warrants agai! 
advanced, and 2500 tons changed hands at 49s. 3d. cash’ 
493. 4d. seven days, 493. 3d. twelve 
month. Closing sellers quoted 493, 41. 49s. 14d. one 
month, and 493. three months, and there were buyers over 
at 493, 3d. cash and 493. one month. On Friday morning 
the market exhibited a strong tone, and at least 10,000 


P&8S | tons of Cleveland warrants were put through. The deal- 


ings were at 493. 61., 493. 64d., and 493. 6d. cash, from 
493. 91. to 493. 44d. seven days, 493. 4d. ten days, at 
493. 44d. and 49s. 3d. one month, and 483. 9d. three 
months. Cash iron closed firm at 49s. 7d., while for- 
ward iron was just a shade easier at 49s. 1d. one 
month and 8d. three months sellers. Buyers 
of hematite offered 593. cash. The afternoon session 
was quieter, and near the close 1000 tons of Cleveland 
warrants were done at 493. 34d. eighteen days. Closing 
sellers quoted firmer at 493. 9d. cash, and 49s. 3d. one 
month, bat three months warrants were easier at 48s. 6d. 
sellers. On Monday wapry fe market was very quiet 
but steady, and two lots of Cleveland warrants changed 
bands at 49s. 6d. three days, and 48s. 104d. April 30. 
At the close sellers quo 49a. 94. cash, 49s. 3d. one 
month, and 483, 6d, three months. In the afternoon the 
tone of the market was a shade better, and about 2000 
tons of Cleveland warrants were dealt in at 49s. 84d. cash, 
49s. 9d. four days, 493. 3d. one month, and 493. 64d. 
three months. The close was firm, with sellers at 
49s. 10d. cash, 493, 54d. one month, and 48s. 74d. three 
months. On Tuesday morning the market opened with a 
strong tone, and 4000 tons of Cleveland warrants were 
done at 493. 11d. cash, 493. 114d. and 50s. three days, 
493. 8d. twenty-two days, 493. 9d. one month, and 49s. 
three months. Closing sellers quoted 50s. 14d. 
493. 10d. one month, and 493. 1d. three months. At the 
afternoon session the prices of Cleveland warrants con- 
tinued to have an upward tendency. The dealin 
consisted of 2000 tons at 503. 34d. three days, 503. 14d. 
six and seven days, and 49s. 9d. one month. e close was 
strong, with sellers quoting 50s. 54d. cash, 50s, one month, 
and 493. three months. Buyers of copper offered 58/. 5s. 
three months. When the market opened to-day (Wednes- 
day) a strong tone prevailed, and about 10,000 tons of 
Cleveland warrants were put through at advanced prices, 
due to ‘‘bear” covering. The dealings were at from 
50s. 104d. to 51s. 1d. to 51s. cash, from 50s. 9d. to 51s. 14d. 
five days, at 503. 3d. twenty-three days, from 50s. 9d. to 
50s. 74d. fifteen days, at 503. 4d. one month, at 493, 3d. 
May 11, and at 493. 1d. and 493. three months. 
Closing sellers quoted 51s. cash, 503. 44d. one month, 
and 49s. 3d. three months. Buyers of hematite quoted 
60s. cash, and copper was quoted at 58/. buyers and 
59/. sellers three months. In the afternoon there was 
a sharp reaction, and 3500 tons of Cleveland warrants 
were done at 50s. 6d. cash and seven days, 503. 64d. five 
days, 49s. 104d. one month, and 49s. two months. At the 
close sellers quoted 503. 7d. cash, 503. one month, and 
483. 104d. three months. Hematite buyers offered 60s. 
cash, but no business was done. The following are the 
market quotations for makers’ (No. i} iron :—Clyde, 64s. ; 
artsherrie, 64s. 6d. ; Calder, 65s.; Summerlee, 65s. 6d. ; 
loan, 75s. ; and Coltness, 88s. (all ship at Glas- 
gow ; Glengarnock (at Ardrossan), 66s.; Shotts (at Leith), 
6d. ; and Carron (at Grangemouth), 695. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is quiet, and only a moderate amount of business 
is reported. The price to-day is quoted at from 12/. to 
127. 1s. 3d. per ton for prompt business, Glasgow or 
Leith. The amount shipped from Leith Harbour last 
week was 281 tons. 


Scotch Steel Trade.—The position of the Scotch steel 
trade is unchanged, and it cannot be said that any im- 
provement is noticeable this week. ifications are 
still very difficult to get, and this kee ings back, but, 
nevertheless, there is a fair amount of material being put 
through. Clyde shipbuilders have been inquiring for 
plates and angles, but the prices at which these are being 
offered from the Continent are a good deal lower than 
what the local producers will accept. In this and 
other instances the middlemen or agents are per- 
sistent in getting in under the local producers’ terms. 
There has lately been an excellent inquiry from 
Canada for material for structural purposes, and at the 
same time some large lots have been booked for ship- 
ment within the next couple of months. A big trade is 
a to be oe = in structural nnn a quarts Sens 
this spring. An inquiry is re m Australia for 
some 2000 tons of light rails. There is only one of the 
large steel works which has not yet started operations 
since the New Year holidays; but it is stated this week 
that arrangements are in progress for making a start next 
month. No change has been made in the last official list 
of prices. 

Malleable Iron Trade.—The malleable iron trade of the 
West of Scotland continues to move along, but only in a 
poor way. Full time cannot be got, as work is very scarce 
and specifications are difficult to obtain. There are a 
certain number of inquiries in the market, but the prides 
being offered are co low that producers cannot entertain 
the business. 

_ Scotch Pig Iron—Prices Advanced.—The Scotch pig- 
iron trade has taken up a strong position this week, and 
there has been a good demand for the ordinary brands, 


— eS Baird 





from both Scotch and English consumers. Yesterday a 
local producer sold a quantity of Scotch ordinary pig 
iron for prompt shipment to New York. Near the end 
of last week Messrs. William Baird and Co. intimated 
an all-round advance of 6d. per ton in their various 
brands. Other makers also advanced their prices at 
that time, but the advance in the warrant market this 
week has caused makers to further raise their prices 
by from 3d. to about 1s. per ton. Sellers are very firm, 
and will not part with any a lots where the period 
of delivery is extended. This afternoon Messrs. William 
ird and Co. intimated a further advance of 1s. 6d. per 
ton in their prices of foundry iron and hematite, and 
other makers also quoted dearer. 


The Coal Trade.—Quietness still prevails in the Scotch 
coal trade, and even the recent uctions in price have 
not increased business to any extent. This week the 

uotations are again easier, and it is believed that during 
the month of March further concessions will be made. 








Tue Patent Orrice OrFiciat ILLUSTRATED JOURNAL. — 
The most recent issue, No. 998, of the Illustrated Official 
Journal of the Patent Office contains a list of applications 
for patents filed between the dates of February 17 to 22 of 

year, and of complete specifications accepted, some of 
which refer to patents applied for in 1906. The illus- 
trated section, of 120 pages, devoted to abridgments of 
atents, relates to patents filed between the dates of 
tober 31 and November 6, 1906, and now, therefore, 
about fifteen months ago, and for which grants have been 
made. The last 340 pages of the volume form a number 
index to the Illustrated Official Journal, Nos. 939 to 990, 
of all proceedings advertised in 1907 on complete specifi- 
cations and patents. Notice is also published herein of 
application for restoration of a patent, No. 7382, of 
April 10, 1901, by A. Brooker, D. Fagioli, and W. Bailey, 
relating to improvements in railway-wagon couplings, 
which expired on April 10, 1907, owing to non-payment of 
the prescribed renewal fee. 


Larce New Rattway Bripce in Swepen. — The 
Swedish State railways have prepared the plans for a 
new railway — across the Angerman River, to re- 
place the present bridge, which was built about twenty 
years ago. This bridge, which is 135 ft. above the high- 
water level, has six spans, and the trains have to pass over 
it at a very slow rate. A proposal to strengthen the exist- 
ing bridge, which would entail only a third or fourth of the 
expense of the new — has been under consideration, 
but for several reasons this plan has been abandoned. So 
as not to interfere with the traffic, the bridge being on 
the main trunk line to the north of Sweden, the new 
bridge will be placed about 100 ft. west of the present 
crossing, and the railway altered accordingly. The new 
design shows a span over the river of 375 ft., with an 
additional span on the south side of 195 ft., and a similar 
one, together with one of 140 ft. on the northern side, 
and the rails will be at about 8 ft. below their level on the 
old bridge, so as to reduce the somewhat steep gradients 
on both sides of the river. The cost of the new bridge, 
and of the necessary alterations in the railway for about 
4400 ft. on either side, taking the price of 23/. 6s. 8d. 

r ton of the finished bridge structure, is calculated at 

,0007. It is proposed to commence the work in 1908, 
and to finish it within three years. 


Briquetres AND Coat TEsts or THE UNITED STATES 
Navy.—We take the following from the annual report of 
the Chief of the Bureau of Steam Engineering :—‘* Inves- 
tigation has shown that coal in the briquetted form when 
burned under boilers using forced draught—as locomotive 
boilers—has a higher evaporative efficiency, per unit of 
fuel consumed, than coal in the raw state. To secure 
comparative data, and thus determine what percentage of 
saving may be expected with water-tube marine boilers 
of the express type, tests are to be carried out on a tor- 
et pe of the Bagley class at the Norfolk Navy Yard. 

essels of this type are equipped with two Normand 
boilers, installed in separate water-tight compartments, 
and to carry high air-pressure in the fire-rooms, 
when developi 


— power under forced draught. Evapo- 
rative tests at a 


ut 15 Ib., 30 Ib., 451b., and 60 lb. of 
fuel per square foot of grate surface per hour are to be 
undertaken both with briquettes and coal. It is pro- 
to use one boiler for the tests, with the vessel 
secured to the dock, the steam generated being dis- 
posed of through safety valves, at the boiler pres- 
sure—225 lb.—usually carried in service. Upon com- 
pletion of the tests enumerated, runs in free route 
are contemplated, securing such data as it is feasible to 
obtain under such conditions. Under supervision of the 
United States Geological Survey cart ange 8 plant, at 
the Jamestown Exposition, three varieties of briquetting 
machines, each producing a different sized briquette, 
have been installed, and are now in active operation. 
Briquettes for the tests mentioned, made from West 
Virginia bituminous coal, of the character commonly 
onal in¢ the naval service, are to be supplied by this plant. 
It is probable also that comparative tests, with briquettes 
of the several sizes and shape produced, will be made, in 
order to determine whether or not there is a difference in 
onus efficiency. In the manufacture of briquettes, 
the binding substance used is coal-tar, varying from 4 to 
8 per cent., and the cost of briquetting = ton is said to 
be approximately 1 dol. (4s. 2d.). a ete data, includ- 
ing weight of water and fuel used, be recorded for 
all tests. Itis intended, moreover, to make careful ob- 
amount of smoke vane from the 
smoke-pipe during all tests, since experiments heretofore 
conduc indicate a material decrease of the smoke 
nuisance when using briquettes.” 


servations as to the 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Extraordinary Losses.—Mr. G. B. Walker, who pre- 
sided at the annual meeting of the Yorkshire Engine 
Company, in Sheffield, on the 19th inst., was very frank 
in his recital of the gloomy events of the past year’s work- 
ing of the firm. He said that a ear ago they were crowded 
with satisfac orders, and now they had to come forward 
with a balance-sheet showing a loss of nearly 12,000/., with 
certain sums remaining unsettled in relation to contract 
penalties. Explaining the unsatisfactory nature of some 
of the firm’s contracts, Mr. Walker said that on a sub- 
stantial contract for engines toa railway yom ge they 
had lost, taking into consideration all dues and charges, 
5002. 
he said, had resulted in extra losses, because they had to 
work at great pressure and overtime. They were work- 
ing against penalties, with higher costs than they would 
ordinarily have had. The manufacture of motor chi 
too, which was a new department, had not turned out 
satisfactorily. The meeting lasted two hours, and some 
pertinent questions were put by a few shareholders. 


Sheffield v. American Files.—An interesting announce- 
. ment was made in Sheffield on Tuesday, and one that 
gave further proof that American competition in files is 
on the wane as inst Sheffield’s productions. An im- 
ortant firm of factors in the Midlands have decided 
orthwith to discontinue the sale of American files, and 
for the future only to stock Sheffield goods. The firm 
are now preparing for the change by advertising, at a 
reatly reduced price, all the American files which they 
Ge left in stock. 


Tron and Steel.—The outlook in the heavy industries 
of the city has somewhat improved during the week, 
although orders to hand are neither very large nor 
numerous. A few foreign and colonial contracts have 
been placed for railway material, and these have been 
supported during the past few days by a large number of 
promising inquiries. Home railways still hold off to a 
great extent, except for a few smaller orders occasion- 
ally. Makers of castings and forgings for agricultural 
machinery are having a quiet time, the slackness in this 
branch being more acutely felt than usual of late. The 
real business doing appears to be Government work for 
various materials required in the Admiralty and War 
Office Departments. The labour dispute on the North- 
East Coast has done a great deal in further clouding the 
local trade situation, for marine engineers are amon 
Sheffield’s best customers for forgings, castings, too 
steel, files, and general engineering tools. The iron 
market has alte but slightly. The inquiry for scra 
steel, either for melting or rolling, has fallen off. 
Rates for finished iron _ a- not been changed. and 
local makers find a fairly heavy demand for ordinary 
bars. Prices current in Sheffield are as follow :—Lin- 
colnshire forge iron, 51s.; ditto foundry, 523.; ditto basic, 
52s.; Derbyshire forge iron, 50s.; ditto foundry, 5ls.; 
East Coast hematites, 66s. (subject); West Coast ditto, 
68s. (subject) ; bar iron, 7/. 10s.; Bessemer billets, 7/. 10s. 
to 8/.; Siemens billets, 82. to 8/. 5s.; old steel rails and 
tyres, 723. to 76s. 


South Yorkshire Coal.—The supplies at the pits in 
South Yorkshire are more plentiful, and the feature 
about — is that they are decidedly weaker. The 
latest development in the steam-trawler contract ques- 
tion has been that the Humber trawling companies are 
procuring ~ from Derbyshire. In face of this, it 
1s said that a few of the local collieries have made conces- 
sions from ‘the price agreed upon—lls. 3d.—for South 
Yorkshire hards. Prices rule high in the house-coal 
trade, and so far certain large collieries have been able to 
hold out for 12s. 6d. to 13s. per ton for best Barnsley 
softs, and 10s. 6d. to 11s. for good secondary samples. 
Steam coal is in very good demand; all the contracting 
railway companies are taking large tonnages for imme- 
diate wants,-and the building up of stocks. Nothing ve 
grand is being done in the coke trade. Best local steel- 
melting coke sells pretty freely at from lls. to 11s. 6d. 
per ton at the ovens. 








Winnirec AGRICULTURAL Motor CompETiTion, — On 
page 653 of our last volume we drew attention to the pro- 
posed agricultural motor competition, to be held at Win- 
nipeg, in connection with the Winnipeg Exhibition, to be 
held from July 11 to 17, 1908. We are now informed that 
as the limiting weight then pro’ has been found toa 
light for really practical machines, the limit has been 
raised to 7 tons (presumably of 2000 lb.), but weight will 
be taken into account in making the awards. The charge 
for space is to be very moderate. The prize-lists and 
general rules will be distributed in the course of four or 
five weeks. Land has been secured for p meg | tests, 
which will be commenced two or three days before the 
opening of the Exhibition. 





_Tue German Navy.—German estimates for 1908 pro- 
vide for nine new battleships, of which two are of 13,000 
tons each, and are practically ready; four armoured 
cruisers, two of which are practically complete ; six small 
cruisers, twenty-four destroyers, and seven su ines. 
Seven battleships are now under construction, or are to 
be laid down in 1908. They belong to the Dreadnought 
P he with a displacement of at least 18,500 tons each. 

aking a new navy Bill as a basis for calculation, Ger- 
many at the end of 1914 will have afloat sixteen new 
battleships of the Dreadnought type and five cruisers of 
the Invinéible type, supported by ten battleships of 13,200 
tons, none of them over twelve years old, and two 
armoured cruisers, of 11,600 tons, just eight years old. 


r engine. The very fulnees of their order-books, | h 


assis, | as to prevent 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBRouGH, Wednesday. 
The Cleveland Iron Trade.—Vi excellent accounts 
are given of the pig-iron trade. far as Cleveland 
pig is concerned the output is insufficient to meet current 
needs, with the result that the already very low stocks 
in the warrant stores are being drawn upon. Makers 
have no stocks at al], and as warrants are in only a few 
hands, it is difficult to buy Cleveland pig for prompt 
delivery. Shipments of pig are on an —— 
scale for the month of February, and fairly good de- 
liveries to inland customers are reported. The statistical 
situation is thus highly satisfactory. Some good sales 
ave been made this week, both to home and foreign 
customers, and Continental buyers are still purchasing 
freely for spring delivery. The efforts of producers to 
keep the output of Big on about a level with demand, so 
itions to stocks, have been more than 
successful, and, indeed, there seems some likelihood of the 
output having to be increased in the near future, as ship- 
ments for at least the next two months promise to be very 
heavy. Up to as much as 5is. has this week been paid 
for f.0.b. delivery of No. 3 g.m.b. Cleveland pig iron ; but 
the general market rate is 50s. 9d., and considerable sales 
have occurred at 503. 6d. No. 1 is now 53s. 3d.; No. 4 
foundry, 50s. 3d.; No. 4 fo: 493. 9d.; and mottled and 
white, each 49s, 3d. East t hematite pig is steady 
and firm. Most of the makers are well , and are in 
no great hurry to enter into further contracts just at 
present, as they incline to the belief that quotations are 
more likely to advance than otherwise. Nos. 1, 2, and 3 
are obtainable from second hands, and, perhaps, from one 
or two producers, at 583. 6d.; but most of the latter put 
the price at 59s. Spanish ore is quiet, as was to be 
expected after the recent heavy sales, which, it is reported, 
were to the extent of something like 150,000tons. There 
are sellers'of Rubio, of 50 = cent. quality, at 15s. 6d. ex- 
ship Tees, and that may be given as the general market 
—— though probably purchases could be made at 
rather less. 


Manufactured Iron and Steel.—The various branches 
of the manufactured iron and steel industries present few 
new features of any moment. Some firms have contracts 
running which will keep them pretty well going for a 
month or two, but others are short of work, and report 
new orders scarce. Producers, however, are not at all 
disposed to reduce quotations, especially in the face of 
rising prices of pig iron, and the principal market rates 
named are:—Common iron bars, 7/. 5s.; best bars, 
71. 128. 6d. ; best best bars, 8/.; packing-iron, 5/. 15s. ; 
iron “ee, 6/. 10s. ; iron ship-angles, 77. 5s. ; s' 
bars, 6. 15s. ; steel ship-plates, 62. 103. ; steel ship-angies, 
61. 2s. 6d. ; steel strip, 6/. 15s.; steel hoops, 7/.; 8 
joists, 57. 12s. 6d.; cast-iron chairs, 3/. 12s. 6d.; heavy 
sections of steel rails, 6/.; and steel railway sleepers, 
62. 123. 6d.—all less 24 per cent. discount, except railway 
material, which is net cash at works. An amicable settle- 
ment has been arrived at in the dispute at the Newport 
Rolling-Mills of Messrs. John Hill and Co., and work has 
been resumed. 

Fuel.—Coke continues in demand for local con- 
sumption, and average blast-furnace qualities are 16s. to 
_ a hh here, but foundry coke is easy at 18s. 6d. 
to 19s. 6d. f.o.b. 





-_ ag nam ge ye FOR eng oe 
—In our description of this apparatus, which a 

on page 92 ante, we say at the beginning of the third 
paragraph, ‘‘it will be seen that the lator is 

in a chamber which we may call the syphon chamber A, 
communicating with the supply cham B through an 
opening C, which may be closed by a suitable automatic 
or hand-closing device.” We are informed by M. Didelon, 
the inventor of the apparatus, that the statement refer- 
ring to the automatic or hand device for closing the open- 


ing C is an error, as it is not found necessary or desirable 
to fit any such device to the apparatus. 





Perrot- Motor Frre-Eneines ror Lonpon.—The 
London Fire Brigade, which already has six steam-motor 
fire-engines in service, will ere long also possess petrol- 
motor fire-engines. Captain Hamilton, the chief officer, 
a few weeks ago witnessed a test of one of these appli- 
ances, which was tried at the head-quarters with satis- 
factory results, and now the Council has ordered two 
such machines, each with a of a capacity of 500 

lons per minute, from Meesrs, Merry weather and Sons. 

lasgow already has three petrol-motor fire-engines of 
this description. They possess a high maximum speed 
—up to 30 miles per hour on the level—can turn out 
immediately, and cost nothing for maintenance when 
out of use. 





Tue vate Mr. Wiiuiam Danby.—The death is 
announced, from Hong Kong, of Mr. William Danby, at 
the age of sixty-seven. Mr. Danby was articled, in 1860, 
to Mr. E. Filliter, borough engineer and surveyor of 
Leeds, and at the conclusion of his term was appointed 
assistant engineer for the borough. In 1868 he was 
appointed resident engineer for the Leeds new Washburn 

alley Water Works, under Messrs. Hawksley and 
Filliter. In the latter end of that year he was appointed 
chief engineer to the Public Works Department of Hong 
Kong, and was engaged on the construction of light- 
houses, sea-walls, water works, &c. In 1878 he engaged in 
business on his own behalf, and was engineer to several 
dock companies, tramways, and the well-known Peak 
Railway. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has been dull, and prices 
have, on the whole, been barely maintained. The best 
Admiralty large steam-coal has made as much as 16s, 6d. 
per ton, but this must be ed as a rather exceptional 
maximum, ordinary quotations having ranged from 16s. 
to 16s. 6d. per ton, while secondary qualities have brought 
14s, 6d. to 15s. 6d. ton. House-coal has shown little 
change; the best ordinary qualities have made 16s. to 18s. 
ton. No. 3 Rhondda large has been quoted at 19s. 6d. 
20s. ton. Foundry coke has made 19s. to 22s. per 

furnace ditto 16s. to 18s. per ton. As regards iron 
Rubio has been quoted at 14s, to 14s, 6d. per ton upon 
& basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

Bristol Tramways.—Notwithstanding a decreased re- 
venue, through unfavourable weather and other excep- 
tional circumstances, the Bristol Tramways Company is 
pay % i cent. for the last half-year, making 9 per 
cent. for 1907. At the meeting, this week, irman 
(Sir G. White) said new lines contemplated would earn 
sufficient to pay the interest accruing on debenture stock 
recently issued. 

The Swansea Valley.—The steel trade, notwithstandin 
@ certain amount of dumping of foreign bars, is conside 
to have improved ; a change for the better bas also been 
observed in the tin-plate trade. The local collieries have 
shown a fair amount of activity. 


Pembroke.—The Lords Commissioners for Executing 
the Office of Lord High Admiral recently t an 
action against Messrs. Pethick and Co., well-known con- 
tractors, for damages all to have been sustained 
through their having fai to carry out a contract for 
certain works at Pembroke dockyard within a stipulated 
= Messrs, Pethick and Co., on the other hand, 

ught an action against the Admiralty for damages 
sustained by reason of their not being allowed to proceed 
with the performance of works at Pembroke dock. A 
uestion of consolidating these actions had arisen, and 
the parties went before Mr. Justice Jelf, who directed, 
in consequence of the complicated nature of the transac- 
tions, that both matters should be referred to the official 
referee. Messrs. Pethick and Co., the contractors, ap- 
ed from this decision; and after argument in the 
urt of Appeal before Lords Justices Moulton and 
Buckley, judgment was given allowing the appeal. 


pote Goat Mill ly * aged on steel 
rails and 8 leepers, princi, or delivery abroad. 
The Big Mill has continned to monk on highton sseterial. 


Great Western Colliery.—The directors of the Great 
Western Colliery Company, Limited, in their report to 
December 31, recommend a dividend on the ordinary 
shares at the rate of 15 per cent. annum, carrying 
forward 3078. The company’s output for 1907 was 
890,853 tons, as com: with 899,835 tons in 1906; but 
recent improvement in the coal trade has resulted in an 
increase of profit. The enlarging of the Maritime shaft 
has completed, and the erection of new electrical 
winding plant is nearly finished. Underground drifts to 
win the steam-coal in the company’s freehold property 
have proved three seams of coal of good quality and 
thickness. The raising of coal at this pit will recommence 
in the current half-year. A complete electrical equip- 
ment for the Maritime and Penrhiw pits is in 
and a partial equipment for the Great Western pits is 
contemplated, to meet underground development. 





Tue LaTe Mr. Jonn Murr HeTuerincton.—We regret 
to have to record the death of Mr. John Muir Hethering- 
ton, at Bournemouth, on the 25th inst., at the age of 
75 years. Mr. Hetherington, at the age of 15, entered 
his father’s works, and spent six years in the works and 
drawing-office. At the conclusion of that term he was 
taken into an ern 4 in the firm of John Hetherington 
and Sons, chester, and was connected throughout his 
life with the design and manufacture of heavy tools, 
cranes, cotton-spinning machinery, the driving of fac- 
tories, &. He was elected a member of the Institution 
of Civil Engineers in 1886. 





Tar Nortu German LLOYD MEDITERRANEAN SERVICE. 
—There hag just been issued by Messrs. George Philip 
and Son, Limited, of 32, Fleet-street, London, E.C., a 
well-bound and beautifully illustrated book, with several 
F emanny | Cn oe descriptive fe the tour which paleye 

erman Lloyd arrange to enable passen tos six 
weeks’ holiday in the Mediterranean. e book is, alike 
from an historical and from the descriptive point of view, 
carefully prepared, and must add to the interest of any- 
cne who intends to take the North German Lloyd's six- 
weeks’ tour in the Mediterranean. The company have 
exceptionally fine boats in the service, and have so — d 
that practically every centre of interest may be visited. 





Trmper Cort in THE Unirep States in 1907.— 
According to a circular issued by the United States 
Forest Service, the lumber cut in the States in 1907 was 
the most ever known, and amounted to 3,129,228,000 
cubic feet, which was valued at 124,230,277/. Since 1899 
the cut of white pine has ay oy 40 per cent., and that 
of oak 36 per cent., while the cut of Douglas fir has 
increased as much as 186 per cent. . This fir, however, 
does not head the list in the timber that it yields, but 
comes second, yellow pine taking the lead. The State 
which, eight years ago, stood sixth as a lumber producer, 
was Washington, but it now stands first; while Wis- 
consin has dropped from first to third. It would be in- 
teresting to know whether replanting is going on in any 
way commensurate with this enormous consumption, 
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FOUR-COUPLED TEN-WHEEL SIDE-TANK LOCOMOTIVE; L., B, AND S C. RAILWAY, 


CONSTRUCTED FROM THE DESIGNS OF MR. D. EARLE MARSH, 





A VERY powerful type of side-tank locomotive has 
been recently introduced on the London, Brighton, 
and South Coast Railway, by Mr. D. Earle Marsh, 
the locomotive and carriage engineer of the company. 
This is a class of four-coupled ten-wheel engine, 
of which the dimensions, in certain respects, sur- 
pass, we believe, all other tank locomotives in this 
country. In general appearance, as thay be seen from 
Fig. 1 herewith, this engine resembles the ten-wheel 
side-tank engines of the Great Northern Railway, with 
which system, of course, Mr. Marsh was for some time 
cenuected. Actually, however, the differences are 
considerable, while the London, Brighton, and South 
Coast Railway engines are very much the larger of 
the two classes. 

In our two-page engraving, Plate XVII., published 
with this week’s issue, we give in Figs. 2 and 3 
sectional elevation and half-plans of these tank 
engines; while in Figs. 4, 5, and 6, on page 275, 
are given several transverse drawings. 

It will be seen that the engine has two inside 
cylinders, 19 in. in diameter by 26-in. stroke, set on 
an incline of 1 in 9§. The valves, placed below the 
cylinders, are set on an upward inclination of 1 in 26. 
The driving wheels are 6 ft. 9in. in diameter. The 
total heating surface provided by tubes and fire-box 
amounts to 1623 square feet, a figure excelled only in 
tank engines on British railways in the case of certain 
locomotives of another class on the Lancashire and 
Yorkshire Railway. The total weight in working 
order is 73 tons. Krom these figures it will be seen 
that these locomotives are well: suited for handling 
fast and heavy traffic, and their introduction and 
design is remarkable evidence of the present-day 
tendency, to which we referred some t ago, to 
employ tank-engines for much of the work formerly 
handled by the tender engines. 

Although the design is well shown on the drawings, 
and the chief dimensions are given in the table an- 
nexed, we may here draw attention to a few of the 
more important features. 

At the leading end, owing to the fact that the 
valves are placed underneath the cylinders, the bogie 
centre is a good deal lower than is usual, while 
this general arrangement of valves and bogie centre 
renders necessary the steep inclination of the cylinders. 
The steam and exhaust passages are arranged between 
the cylinders, as shown in Fig. 4, page 275. The 
valves are relieved by means of balance-plates (Figs. 2 
and 4). The cylinder centres are 2 ft. 1 in. apart, and 
the valve-spindle centres 1 ft, 74 in. apart. The 
guides are only 7} in. centre to centre, the difference 
between this dimension and the distance apart of the 
valve-spindles being made up in the manner shown in 
Fig. 3, by each intermediate spindle having at the 
eccentric end an extension or boss large enough for 
Re guaesviats to be fitted into it to one side. The 
small ends of the connecting-rods are designed with 
strap and cotter, but the big ends have the marine 
form with cap and bolts. Reversing is performed by 
a combination hand and power gear. When worked 
by hand the operation is performed by screw. This 
screw, however, works in the piston-rod of an air- 
cylinder piston, the movement of which is controlled 


| 





Fig. 1. 


by means of a small air-pressure cock manipulated by 
the driver. The screw-thread is cut to a large pitch, 
so that the pressure on the piston is sufficient to work 
the screw and handle. Air for working this gear is 
provided by the Westinghouse pump. hen no air 
pressure is available the mechanism is worked as an 
ordinary hand screw-gear. 


The trailing end of the engine is carried on a two- | 


wheel truck, shown in Figs. 2, 3, and 6. This truck 
consists of a steel casting, into which the brasses are 
fitted. The radius is 6 ft. Of in., and side movement is 
controlled by horizontal spiral springs. The main 
springs at the trailing end are not part of the truck, 
but are fixed to the main frames of the engine, the 
truck moving radially beneath them, and the weight 
being transmitted through a block below each spring, 
working in the cups shown in the plan, Fig. 3. 

The frames are 37 ft. 54 in. in length and 1} in. 
thick. They are spaced 4 ft. 14 in. apart for all but 
about the hind 6 ft. 6in., in which latter distance they 
gradually close in until at the trailing buffer beam 
they are only 3 ft. 34 in. apart. In this way they 
are brought far enough in to clear the trailing-wheels, 
on curves. At the front end the frames are cut away 
for the bogie wheels. 

It will be noticed that provision is made for part 
of the exhaust passing into the tanks. The hot-water 
accumulating in the upper parts of the tanks is fed 
to the pumps by two pipes, attached to a float, swivel- 


ling, at their lower extremity, on the head of the feed- 


valve. The heads of the fioat-pipes are so arranged 
that they can take the hot water without risk of 
catching the grease carried over in the exhaust steam. 
Two pumps are fitted, one ao being attached to 
each crosshead (see Figs. 2 and 3). In addition to 
these an injector is provided, placed below the foot- 
plate (Fig. 2). The Westinghouse brake is fitted to 
the driving-wheels. The brake-shaft and cylinder are 
arranged under the foot-plate, and the main reservoirs 
under the running-board, one on either side at the lead- 
ing end of the engine. We append a table giving the 
principal dimensions and other leading particulars :— 
Cylinders—diameter 19 in 
stroke ... 3 ava 26 ,, 
width and length of 
steam-ports ... .. l}in. by 17 in. 
se width and leng:h of 
exhaust ports 
gt travel of valves 
lap of valves . 
lead of valves ... 
bogie—diameter ... 
driving—diameter 
coupled—diameter 
+. radial—diameter ... 
Wheel-base, bogie ... ‘a = 
» centre to drivin 
between centres o 
driving and coupled 
between centres of 
coupled and radial 
Total length over buffers ... * 
Boiler—largest external diameter 
length of barrel _... a 
height of centre from rail 


” 


” 


34 in. by 17 in. 
3! fin, 
1 in. 

in. 

6 in. 

9 %” 


6,, 


4, 


41 
3 fc. 
6 


” 


Wheels, 
6 ~ ? 
_ 10 ,, 


8 ,, § 


M. INST. C.E., LOCOMOTIVE AND CARRIAGE ENGINEER. 





7 ft. 7 in. 
6 ft. 104 in. 
4.44 in. 

2} in. 
in. 
315 
126 sq. ft. 
1 


Fire-box—length outside ... 

length inside... 
_ breadth inside ... os 
Tubes—length between tube-plates 11 ft. 
diameter ote 

ee number ti 

Heating surface—fire-box 
tubes 


” 


” 


Total 1623 ,, 
Grate area os 2 4 ,, 
Steam pressure ol ee .. 180 lb. per sq. in. 
Weight on bogie wheels, fully 

loaded i ne if = 
Weight on driving wheels, fully 

load 





19 tons 10 cwt. 
0 


” 


| Weight, on trailing wheels, fully 
| Weight on radial wheels, fully 
ee < 


Total mr 73 tons 0 cwt. 
Weight of fuel carried 3 tons 

Water tanks, capacity .. 2110 gallons 

Steam space ... vl aa ... 47 cubic feet 

At present only one engine of the type we are 
describing is at work, but six additional engines are 
in course of construction, and in these Mr. Marsh 
is introducing some modifications. The additional 
engines will fitted with superheaters, and with 
larger cylinders than those of the locomotive above 
described. They will, moreover, be fitted with piston 
valves, and by the use of rocking shafts it has been 

ible to arrange both the cylinders and valves 
orizontally. 

We are able, through the courtesy of Mr. Marsh, 
to supplement this Sen a few notes on the 
work which is being performed by the engine now 
running. The Brighton road is too well known to 
require detailed description, and it will suffice to men- 
tion here its eral features. From London Bridge 
to Brighton is a distance of 50 miles 52 chains, and 
from Victoria to Brighton 50 miles 73 chains. The road 
is an undulating one. On leaving London it rises 
practically all the way to Merstham (18} miles), after 
| which it drops to Horley (26 miles). It then rises 
jagain to Balcombe, and with another fall and rise 
| reaches the southern end of Clayton Tunnel, whence 
it drops to Brighton. The pot grades are all | in 
264, stretches of 4 to 54 miles being laid on this 
gradient. In the run from London to Brighton about 
| thirty of the fifty odd miles are uphill, but this is 
split up into three stretches, with downhill lengths 
between them. A few short lengths are at 1 in 94, 

1 in 165, 1 in 100, &c., while there are, of course, 
sections on easier grades than the | in 264 mentioned 
above. 

Two important trains are now being worked by 
engine No. 21, described above. One of these is the 
8.45 a.m. from Brighton to London, and the other the 
| 11 a.m. from Victoria to Brighton. The former train 
is made up of the locomotive and twelve bogie 
| vehicles, consisting of first-class brake (25 tons 10 cwt.), 
first-class coach (27 tons), first-class coach (28 tons 
| 10 cwt.), three Pullman cars (28 tons each), first-class 
| coach (27 tons), first-class saloon (26 tons 5 cwt.), 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 14. 

Tue further resumption of work in several of the 
larger steel-mills has given some additional vitality to 
the steel industry. The United States Steel Corpora- 
tion has orders for someth over 4,000,000 tons of 
ma‘eria', which is almost the lowest ebb to which 
its order-book has ever fallen. The Pennsylvania 
Railroad Company’s order for 55,000 tons of rails, it 
is antici » will be followed by two or three 
additional large orders. The new rails specifications 
augment the cost by increasing the cut of the crop 
ends. The amount of cut has not been formally 
agreed upon, but a cut of 25 per cent. has the greatest 
number of advocates, It remains with each company 
to determine for itself how much of the end of the 
ingot shall be cut off. The methods to be used in test- 
ing the new rails will make a very interesting article 
for European engineering journals. One of the features 
adopted is a system whereby the history of rails in 
service will be recorded. This will enable the makers 
to proceed intelligently and with the greatest possible 
economy. A ial committee will have this work in 
hand. The New York Central Railroad is also con- 
templating the placing of large ordera. The smaller 
iron-makers are gathering in spring business very 
slowly. There is a disposition to await developments 
before placing heavy hoe, orders, and this cautious 
course is being pursued by both the larger and smaller 
consumers. Several of the steel-mills have work 
enough to keep them running one month. Before that 
time ela other large orders will come — 
Structural material is going rather slowly this week, 
notwithstanding the belief entertained ten days “go 
that large orders would be placed at once. The 
American Bridge Company has secured a contract for 
1600 tons of a iron for the Chicago and North- 
Western Railroad. The Pennsylvania Company has 
placed several orders for bridge-work. The Baltimore 
and Ohio Railroad has contracted for 1500 tons for 
elevated work in Cleveland, Ohio. The bulk of the 
orders that are coming along at this time are for 
quantities ranging near 1000 tons. 

The Southern pig-iron makers are doing most of the 
business, and their prices are such as to cut a good 
many Northern makers out. The Southern makers 
have advantages in point of the cost of ore, coal, 
and coke, which enable them to capture big orders 
that secure their constant employment for quite a 
time to come. The machine-tool trade has not picked 
i any extent. A few large contracts have been 
P ced, one of which comes from Cuba, and which 
involves upwards of 1,000,000 dols. worth of machinery 
for two very large sugar plants. An encouraging 
feature this week is inquiries from the managers of 

reat enterprises in Mexico and Canada for the manu- 
acture of power equipment. These enterprises will 
call for very large quantities of material that will 
benefit both the steel industry and the electrical 
industry. There are some indications this week that 
the smaller mills will profit by a demand for supplies 
which will be wanted during March to take care of 
spring trade. There are some evidences of a general 
revival of business in building lines. For several 
months past the statistics for building operations in 
some forty of the larger cities show a decided falling 
off, ranging from 30 to 40 per cent. 





SHAFT-SINKING AT THE HORDEN 
COLLIERY. 
At the ordinary meeting of the Institution of Civil 
neers, held on Tuesday, the 18th inst., Sir William 
Matthews, K.C.M.G., President, in the chair, the paper 
read was ‘ es at the Horden Colliery, - 
East Durham,” by Mr. J. J. Prest, M. Inst. C.E. The 
following is an abstract of this paper :— 

The south-eastern ion of the Durham coal-field is 
covered unconformably by the magnesian limestone and 
so-called yellow sands of the Permian epoch, and it is 
the large volumes of fresh and brackish water encountered 
in sinking through these measures that constitute the 
chief cost and difficulty in the winning of coal in this area. 

The Horden OCollieries, Limited, was formed in 1900 
to win and work about 18,000 acres of coal in the south- 
east portion of the county, half the area being under-sea 


coal. 
The scheme for developing this coal ty was to 
open two new collieries yoo) Meer to the. 4 te Moony at 
Horden and Hesleden respectively, and to reopen and 
ye RR a 
objec ultimately u tons o 

day. Half the scheme has sow been com and chis 
paper has reference mainly to the shaft-sinking operations 


at Horden. 

Having in mind the possible legislative interference 
with the hours of underground labour, it was decided to 
eink three shafts—two 20 ft. and one 17 ft. in finished 
diameter. It was also decided to purchase eight sets of 
common bucket pumps, each working-barrel to be 30 in. 
in internal diameter, and each set 50 fathoms in length ; 
to adapt two of the proposed winding-engines into four 
temporary-geared pumping-engines ; and to couple two 
sets of pumps on to he 

Taking advantage of a difference of level of about 200 ft. 


between high-water mark and the surface of the shafts, 
a water-delivery drift was driven from the’ sea-coast a 
distance of about 600 yards, cutting the shafts at a point 
about 30 fathoms below the surface. This drift not only 
enabled the water to be delivered from the pumps at a 
point 30 fathoms below the surface, whence it gravitated 
to the sea, but also enabled the coal measures to be 
reached by means of a single high-and-low lift set of 
balanced pumps on each pumping-engine. ? 

Each shaft was equipped with a 30-ton main crab- 
engine, sinking-engine, and jack-engine, and each pair of 
pumps was suspended by 5 in. plough-steel non-twist- 
ing ropes passed round two-fold blocks, the free ends 
being carried to a 12-ton ground crab-engine fitted wit 
two clutch-geared drums in the usual manner. Each 
pumping-engine consisted of a tandem compound pair of 
cylinders 21 in. and 36 in. by 60 in., set on to a wrought- 
steel built-up bed frame, and geared 3 to 1, by means of 
steel helical gearing, to a second-motion shaft fitted with 
a steel pamping disc, arranged so as to permit of the 
stroke of the pumps being varied from 4 ft. to6 ft. to suit 
the volume of water in the pit bottom, the steam- 
pressure available being 160 lb. per square inch. 

One pumping-engine with two sets of 30-in. pumps w: 
= down at the north shaft, two pumping-engines wi 

our 30-in. sets at the south shaft, and one pumping- 
engine with two 30-in. sets at the east pit, all duplicated 
throughout. 

The north shaft was begun on November 6, 1900, and 
was finished 20 ft. in diameter down to the Hutton Seam 
level, at a depth of 419 yards, on July 23, 1904, after pass- 
ing through 155 yards of boulder clay, magnesian marl, 
and limestone, 48 ft. 10in. of soft grey sand below 
the latter, and 248 ty. of ordinary coal-measure strata. 
During this peri the maximum feeders of water 
pumped from this shaft with one pair of 30-in. pumps was 
4650 gallons per minute, and 1500 to 2000 gallons per 
minute whilst sinking through the soft grey sand below 
the limestone at a depth of 188 yards. To dam the 
feeders back into their natura] channels, 106 yards of 
cast-iron tubbing j in. to 1} in. in thickness was put in, 
and 313 yards of 14-in. walling in addition, to secure the 
shaft sides. 

The south shaft was commenced on February 28, 1901, 
and was completed 20 ft. in diameter down to the level 
of the main coal seam, ata depth of 302 yards, on Sep- 
tember 1, 1905, after ing through 153 yards of boulder 
clay, magnesian aed | and limestone, 39 ft. 2 in. of soft 
grey sand, and 131 yards of coal measures. 

uring this period feeders of water amounting to 6310 

gallons per minute were encountered and successfully 
tubbed back in the limestone, and 1200 gallons per minute 
in the sand. One pair of 30-in. bucket-pumps handled 
the feeders without difficulty, the duplicate pair being 
utili in cases of emergency, and more particularly 
when passing through the sand. 121 yards of cast-iron 
tubbing Z in. to 19 in. in thickness was fixed in position, 
-— also 180 yards of 14-in. walling to secure the shaft 
sides. 
The east shaft was commenced on September 3, 1900, 
and was completed, 17 ft. finished diameter, down to a 
depth of 406 yards on November 6, 1905, after passing 
through 152 yards of boulder clay, magnesian marl, and 
limestone, 61 ft. 9 in. of soft grey sand, and 234 yards of 
coal measures. 

During this od the maximum feeders of water 
encountered al penpet by one pair of 30-in, bucket 
pumps was 6100 gallons per minute from the lime- 
stone, and 3200 gallons per minute from the sand; 
115 yards of cast-iron tubbing was placed in position 
to keep back the feeders of water, also 291 yards of 
14-in. brick-walling to secure the shaft sides. Owing to 
the soft character of the sand this shaft had to be piled, 
and the time actually occupied in sinking and safely 
securing the pit into the coal measures from a depth of 
rg ape down to 178 yards was twenty-seven weeks. 

maximum feeders of water pumped simultaneously 
at any one period amounted to gallons per minute, 
from the east and south shafts, from September 23 
to November 26, 1903. The actual volumes of water 

mped were measured daily at 12 noon, by means of a 

tank suitably arranged for the purpose at the outlet 
of the delivery-drift, 

The paper concludes with a brief description of the 
surface arrangements. The amie yee of coal from this 
property is now averaging 1,000,000 tons per annum. 





THE PHYSICAL SOCIETY OF LONDON. 

AT the annual general meeting held on the 14th inst., 
Professor J. Perry, F.R.S., President, in the chair, the 
Secretary read the report of the Council for the past 
year. Since the last annual meeting, thirteen 
ordinary science meetings and one informal meeting of 
the society have been held. The third annual exhibition 
of apparatus by manufacturers was held on December 13. 
The number of ordinary fellows now on the roll, as dis- 
tinct from honorary fellows, is 437, an increase of 11 on 
the number last year ; 27 new fellows have been elected, 
two fellows have been reinstated, and two honorary 
fellows have been elected. 
Dr. Chree then took the chair and delivered an address. 
disty Serie theigueh. pase tat Caen tow, they Incheon 
society during t ear ew, they inclu 
two mast dis pened fellows—Lord Kelvin and Sir 
W. H. Perkin, who both joined the society in 1875. It 
was hardly the place to refer to Perkin’s work, as it was 
hie discoveries in chemistry that had brought him dis- 
tinction. Lord Kelvin had been one of the earliest 
Presidents of the society. During his lifetime British 
physicists had the satisfaction of feeling assured that 
their number included the man who was uni ly 





recognised as the foremost in their branch of knowledge. 


h | public, Lord 


There had already appeared obituary notices of Lord 
Kelvin » pupils and others who knew him inti- 
mately. e account by Professor Ayrton in the Times 
gave a particularly life-like portrait. Lord Kelvin was 
active in a great variety of fields, his work appealing to 
very different types of mind. The fact that he, an eminent 
mie scientist, was the inventor of many instruments of 
igh practical utility, had done a great deal to impress 
the average Englishman with a sense of the value of 
science. Another side of Lord Kelvin’s activity, his 
speculations as to matters such as the age or internal 
state of the earth, ae strongly to the popular imagi- 
nation. But a m what uppealed directly to the 
elvin’s writings contained a vast amount 
of what was at once solid and highly oi l. He had 
made contributions of high value to hydrodynamics, heat, 
elasticity, magnetism, electricity, and optical theory. 

Whilst an able analyst, Lord Kelvin seemed to take 
comparatively little interest in analysis for its own sake, 
His interest seemed always to centre in the may ery result 
which the analysis enabled him to reach. e had such a 
constant flow of new ideas that ib was repugnant to him 
to spend time in perfecting or extending analysis more 
than was immediately necessary at the time. One very 
pleasing feature in Lord Kelvin’s character was his 

ty in recognising the work of younger and un- 

"edberts h f th f th 

assing to the question of the progress of the society, 
the speaker said that during the last five years the 
membership had increased by about 7 per cent. With 
the increased number of persons concerned with science, 
an increase of membership seemed a natural consequence ; 
but it should be remembered that with the continual 
increase of specialisation new societies tended to arise. 
Considering modern tendencies, it was, perhaps, a little 
strange that so few ladies had availed themselves of the 
fact that they were eligible to the fellowship of the society. 

The speaker then proceeded to refer to the magnetic 
results obtained by the National Antarctic Expedition of 
1901-4. The expedition had been furnished with mag- 
ery ape and the reduction and discussion of the curves 
had been entrusted to the National Physical Laboratory. 
Thanks to the acquiescence of the officials of the Royal 
Society and the Director of the National Physical Labora- 
tory, he was able to give a a preliminary account of 
some of the results, a full discussion of which would ap- 
pear in the official publications of the expedition. Before 
entering on a description of the results, he spoke of the 
nature of the preparations that should, in his opinion, be 
made in the case of any future National Scientific Expe- 
dition. It was most important that the observers should 
have a special preliminary training lasting over a good 
many months, and should be practised in the use of the 
instruments they would have to employ in the course of 
the a These instruments ought thus to be 
ready for use and fully tested months 
when the expedition was to set out. 

A ae, based at once on special scientific know- 
ledge and on common-sense, should be got out in good time, 
so as to admit of sufficient rehearsals by the observers prior 
to their departure. A form of judicial inquiry after the 
return of the expedition into the value of the results 
obtained might useful in securing that meritorious 
scientific work would not be overlooked, as compared to 
what appealed more directly to the popular imagination. 

After paying a tribute to the assistance he had received 
from Mr. Bernacchi, the physicist of the National Ant- 
arctic Expedition, and from members of the staff of the 
National Physical Laboratory, the speaker exhibited and 
described a number of lantern-slides relating mainly to 
the diurnal inequalities of the magnetic elements in the 
Antarctic. A few slides of corresponding Kew results 
were shown for intercomparison. Comparing slides of 
actual records taken at Kew and in the Antarctic, the 
= dwelt on the relatively highly disturbed nature of 
the latter. In the Antarctic the declination and hori- 
zontal force magnets were practically never at rest. So 
large and incessant were the disturbances that no idea of 
the nature of the regular diurnal inequality was obtain- 
able from mere inspection of individual curves. Diurnal 
inequalities, however, derived from the curves of single 
months, and, still more, those derived from the curves of 
a whole season of the year, proved to be of a compara- 
tively smooth character. Slides were exhibited showing 
the nature of these inequalities for the several elements. 


fore the date 





Tenpers InvirED.—Tenders are invited by the Gothen- 
burg Harbour Board for the supply of self-discharging 
iron mud-barges and a motor-boat. Tenders for supply 
of the former will be received up to April 1, and for the 
latter until March 6. Copies of the specifications may be 
seen by British firms on —— at the Commercial 
Intelligence Branch of the rd of Trade, 73, Basing- 
hall-street, E.C. 


RoyaL Commission ON CANALS AND WATERWAYS : 
PuBLIcATION OF FurtHer Evipence.—The Royal Com- 
mission on Canals and Waterways has just issued Vol. ITI. 
of its publications, containing all the evidence taken 
between August 1, 1906, and July 30, 1907. This volume 
contains evidence concerning the canals and inland navi- 
gations of England and Wales and of Scotland, additional! 
to that contained in Vol. I., published in November, 
1906. Vol. II., issued in November, 1907, contains all 
the Irish evidence. These volumes contain all the evi- 
dence taken by the Commission up to July 30, 1907. In 
Vol. III. will be found a map of the canals and inland 
navigations of Scotland. The Commission wiil shortly 
issue a fourth volume, containing the statistical returns 
of the canals and inland aa, nome of the United King- 
dom and Ireland which have collected by the Com- 
mission. The Commission will resume its sittings to 








take further evidence in March, 
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THE NAVY ESTIMATES. 


Tue Navy Estimates were issued to Parliament on 
Monday, and Tables I. and II. on this page show the 
principal figures, while on page 279 we discuss the general 
policy disclosed by the Estimates, and particularly by the 
statement by the First Lord (Lord Tweedmouth). The 
figures given in the tables show that there is a gross 
increase of 900,000/. ; ‘‘the total outlay for the year will 
stand at a figure of 13,984/. only in excess of that for 
1907-8.” The following phs are quoted from the 
First Lord’s statement in explanation of the financial 
situation:— 

“In 1904-5 the Estimates stood at 36,889,000/. The | 
succeeding years have shown successive reductions of 
3,500,0002. in 1905-6, 1,520,000/. in 1906-7, and 450,000. 
in 1907-8 (as explained in the statement of last year, the 
reduction then was really 1,427,091/., in consequence of 
the transfer of loan oxpeneinee to the Works Vote). In 
each of these years of falling estimates the Admiralty 
were able to reduce the cash provision for stores by, on 
the average, 1,000,000/.— the figure last year being 
1,241,800/.—owing to the ick redundancy of stores 
created by the reforms in dockyard administration and 


And in the two following years an aggregate £ 

decrease of ry ax om: a6 -» 1,970,000 
The increase proposed in 1908-9is .. as 900 000 
Bringing the net total to.. * wa .. 32,319,500 

Now taking loan money :— 

The annuity under the Naval Works Acts 

first became finally chargeable to naval 

funds in 1902, the amount for that year 

being os se os oe on on 122,255 
This has increased cach year on account of 

fresh advances of loan money, until it has 

reached a total of, for 1908-9 “t. ou 1,264,032 
The expenditure on works under the Naval 

Works Acts began in 1895-6, in which year 

it amounted to .. we oa ‘ a 721,099 
It gradually increased until in 1904-5 it 

amounted to +“ ae al at os 8,402,575 
In the last completed year, 1906-7, it had 

fallento .. as “4 a os -. 2,431,201 
It is estimated that the outlay from loan in 

1907-8 will be .. ‘ ats 5 --  1,185,(09 
And in 1908-9 896,925 


,_ ‘As to shipbuilding, the details of new work and work 
in hand are epitomised in Table III. 

‘* Several incidents occurred — in 1907 which gave us 
cause to suspect that the method of storing cordite in 
magazines on board ship required alteration, in order to 


TABLE I.—Ner Amount or Vores ror Navy EsTimMATEs FOR THE CoMING AND Five Previous YEARS. 





Vote. Year 
EFFECTIVE SERVICES. 
1 Wages of officers, seamen, and boys, coastguard, and 
Royal Marines oo és “é om ay ° 
Victualling and clothing for the Navy 
Medical establishments and services 
Martial Law... “ to es 
Educational services .. 
| Scientific services ee 
Royal Naval Reserves. . - e - 
Shipbuilding, repairs, and maintenance :— 
Section I.—Personnel .. ve + 
» 11.—Matériel .. 
», I1I.—Contract work os 
9 Naval armaments se os - ‘ an 
Works, buildings, and repairs at home and abroad 
Miscellaneous effective services .. xa oe 
12 Admiralty Office ee 
Total effective services .. ; 
| Non-EFFECTIVE SERVICES. 
Half-pay, reserved, and retired pay 


Naval and marine pensions, &c. 
| Civil pensions and gratuities 


Qnace wre 


Total non-effective services 
Grand total .. 






































TABLE II.—SratTementT sHOWING THE Net EXPENDITURE FROM NAVAL VoTEs AND LOANS ON ACCOUNT OF 
NAVAL SERVICES FOR THE YEARS 1901-2 To 1906-7, TOGETHER WITH THE ESTIMATES FOR 1907-8 AND 1908-9. 


| 1908-1906 | 1904-1905 | 1905-1906 1906-1907 1907-1908 | 1908-1909. 
a "a £ £ £ 
| 6,312,800 | 6,691,000 | 6,672,000 6,810,700 6,869,700 | 7,129,700 
| 2,292'500 | 2:428'000  2256,600 | 2'053,200 1,996,400 | 2236400 
259,000 | "293,000 '277,500 "275,500 268,700} 258°700 
15,500|  15,500' 14,000; 14.700, 14,200| 13,900 
116,100 154,000, 161,900 165,600, 172,500 167,000 
69,400| 72,600 69,300, 65,100} 65,100 66,000 
297,500 | 404,500 420,600 426,600 418,300 388,300 
2,991,800 | 3,044,200 | 2,768,300 | 2,407,600 | 2,549,900 | 2,936,200 
4,786,700 | 5,062,800 | 4,816,900 | 2,827,200 8,035,200 | 4,157,000 
9,571,500 10,314,000 | 7,827,800 | 8,588,400 | 7,646,000 | 7,220;700 
3,206,100 3,646,000 | 2'986,000 2,986,000 | 2'848,700 | 2,048,700 
1,502,000 | 1,684,200 | 1,905,200 | 1,954,500 | 2°758,400 | 2'806,700 
409,500 444,000 454,000 482,200 401,000 409, 
306,400 | 327,400 836,400, 351,500 | 364,600 870,200 
. |82,136,800 |34,581,200 |30,966,500 29,408,800 {28,908,700 |29,788,700 
.. | 784,800} 796,200! 800,900 820,700| 887,900 868,800 
:. | 1,186,800 | 1,208,800 | 1,233,900 1,256,300 | 1,802,000 | 1,834,600 
- | "850,100 | "358,300 "388,200 | °383,700 | "370,900 | "377,41 
| | : 
. | 2,820,700 | 2,858,800 | 2,428,000 | 2,460,700 | 2,510,800 | 2,580,800 
. 34,457,600 se 88,889,600 31,860,600 |81,410,500 32,519,500 
| 








| | | 
Total Expen- | Annuity in Repay- | Total Expenditure, Expenditure | Expenditure 
Year. diture from ment of Loans | Exclusiveof Annuity.| from Loans PR ao of 3) | oo New 
. | Naval Votes | under the Naval | (Column (2) Deducted| under Naval ry » | Construction 
| (Net). Works Acts. from Column (1).]} Works Acts. and (4). (Vote 8). 
(1) (2) (8) (4) (5) (6) 
£ £ £ £ £ | £ 
1901-2 30,981,315 122,255 30,859,060 2,745,17 83,604,236 , 865,080 
1902-3 31,008,977 297,895 | 30,706,082 3,198,017 33,904,009 8,534,917 
1903-4 35,709,477 502,010 35,207,467 3,261,083 468, 11,115,738 
1904-5 36,859,681 634,238 36,225,443 8,402,575 39,628,018 11,268,019 
1905-6 .. 33,151,841 1,015,812 $2,136, 8,313,604 35,449,638 9,685,044 
1906-7 .. me 31,472,087 1,094,309 30,377,778 2,431,201 | $2,808,979 | 8,861,897 
1907-8 (estimated) 31,419,500 1,214,402 $9,205, 1,135,000 | 31,340,008 8,100,000 
1908-9 (estimated) 32,319,500 1,264,032 | $1,055,468 £96,925 31,952,393 | 7,545,202 








by the redistribution of the Fleet, which were deter- 
mined on, and carried out, by the late Board of Admiralty. 
Of these surplus stocks about half a million’s worth still 
remain and will be exhausted during the coming year. A 
fresh sum of some 700,000/. has therefore to be provided 
to buy the balance of naval stores required for 1908-9. 
By 1909-10 surplus stocks will have practically dis- 
oppose, and then the whole of the ‘stores required for 
the Fleet will have to be provided for in cash by Parlia- 
ment. 

“ Apart from the cessation of the abnormally low cash 
provision for stores, there are certain items in the Esti- 
mates which show an increase, over which the 
Admiralty have no control whatever. Improvements 
in pay granted in previous years increase the Pay Vote 
by 150,0007.; the Pension Votes are 70,000/. hi ess a 
sum of 300,0002. has to be found to provide ho taleamet 
500,0002, for cooling the magazines on board His Majesty’s 
ships—a service announced to the House of Commons in 
last year’s Estimates debate ; the Cunard subsidy for the 
Lusitania and Mauretania s' now at the full amount 
of 150,0007. per annum ; prices have gone up by 284,000/. 
in coal alone ; and the annuity in repayment of advances 
under the Naval Works Loan Acts now reaches the large 
sum of 1,264,0002. In fact, Parliament and the Board are 
faced with automatic or uncontrollable increases which 
make any reduction of the total Estimates impracticabl 
By strict economy the Admiralty have been to bring 
down the inevitable increase to 900,000/., the figure we 
now ask Parliament to sanction. 

“It is interesting tl nea er the salient features of 
naval expenditure during the last eight years : — 





£ 

“ The total net sum voted for naval services in 

{ was bn’. c0tiy ee. wel,: ee. See 
This was increased by about a million for the 
two subsequent years, and in 1908-4 it 
advanced to 35,727,5001. In 1904-5 it reached 

its highest limit—namely ‘ ine -- 36,889,500 

In 1905-6 there was a decrease of 3,500,000 





TasiE III.—Ships to be Laid Down and in Progress. 
; a 











, To be 
To be Laid 
— {n Progress. Completed | Total. 
Down. March, 1908. 
Battleshi es 1 8 1 10 
Armoured cruisers 1 4 3 s 
cruiser: 6 1 — 7 
Destroyers ° 16 10 3 29 
T io-boats . -= 20 10 80 
Submarines ad 18 8 36 





os Number to make up 500,002. ‘ 


meet certain dan that had been discovered to arise 
from cordite which is exposed to a — temperature. 
an 


The matter did not admit of delay, the Admiralty 
decided, with the approval of a strong scientific committee, 
presided over by Rayleigh, to fit the cordite A. 
zines with cooling apparatus, and to destroy all te 
that had been long in a hot climate. The cooling appa- 
—y is expensive, = as work, eae completed, = 
ve cost 500,000/.; but the necessity for dealing prom 
with the will not need further statement. The 
on this work has been — prompt and satis- 
, and the amount estimated for it during the year 
will be fully spent. It has necessitated an increase in 
the numbers of men employed in the dockyards, and a 
slight further increase was also n to deal with 
the large number of casualties to lo craft and other 
vessels after the fleet exercises terminated. The 
remedy of these defects is nearing completion, and the 
pee eee repairs is now in a normal and satis- 
facto ition. 

“ cost of maintaining the torpedo craft in an efficient 
condition is increasing as the vessels get older, and many 
of them are due for large boiler repairs during the present 
year. fore Ts out this work in the older ones a 
careful survey will be made, to ensure that they are worth 
this expenditure. The increasing power of machinery 


and boilers. due to the higher speeds adopted during the 
past decade, is also throwing an Kr me share of repair 
work on the engineering side of the dockyards, and 
necessitating an increase in the numbers of men therein 
employed, though no corresponding increase is required on 
the constructive side at present. Although no important 
reconstructive work is contemplated, many minor, but 
very important, alterations are being carried out gradually 
with the object of peprern the general fighting efficiency 
of the Fleet. Wireless telegrapby is being adopted in 
most of the later destroyers, and the improvements in the 
system adopted in our big ships have required con- 
structive alterations in them to enable the instruments 
to be fitted. Nip 

‘* Excellent work continues to be done by re ships 
and the artificers of the Fleet in correcting small defects 
which might otherwise develop to such an extent as to 
necessitate di assistance before the annual refit 
was due; but, nevertheless, for the reasons I have given 
above, an increased provision of 700,000, for repairs is 
needed for the coming year. Y ; 

“‘A review of the memoranda issued by the Admiralty 
during the last few years discloses a series of important 
changes and alterations affecting all branches of His 
Majesty's Naval Service. These are all, in my opinion, 
entirely well conceived and salutary. Time is now re- 
quired for the Service to digest and assimilate the new 
arrangements, and caution will, therefore, be used in 
bringing forward further schemes at present. . 

“The new system of entry, training, and education for 
all classes of officers in the Navy—executive, engineers, 
and mari instituted alittle more than four years ago, 
is yielding good results. The first two batches of cadets 
are now serving in the training cruisers Cumberland and 
Cornwall. After six months’ service in these cruisers, 
they will be drafted to ships in the sea-going fleets, the 
first batch going to sea in April. In the fleets they will 
be trained in a practical way as naval officers, and after 
three years they will be examined in ip, naviga- 
tion and pilotage, gennery, torpedo and engineering, 
and in certain optional subjects, such as mathematics, 
mechanics, ro languages, and history, the study 
of which at sea will be voluntary. After passing the 
examinations in the above subjects, they will become 
sub-lieutenants, and remain at sea, gee: | their peo. 
motion to lieutenant according to the results of their 
examination. After serving at least two years at sea 
as sub-lieutenant and lieutenant, a certain proportion 
will be selected to qualify in the separate specialist 
branches of the Service, in preparation for which they 
will then undergo courses at the Royal Naval College, 
Greenwich, and the specialist schools. The officers will 
thus serve for 5} years continuously at sea before they can 
specialise. 
PA reform long advocated by naval officers has been 
carried out this year by the transfer of the work of making 
contracts for naval guns and ordnance stores from the 
War Office to the Admiralty, and by the creation of a 
Naval Ordnance Inspection Department. The Admiralty, 
therefore, now for the first time have direct control and 
responsibility for the manufacture and supply of the guns 
and ammunition of the Fleet. ; 

“The Admiralty office has lost through retirement 
several of its heads of departments. Hagineer- Vice- 
Admiral Sir John Darston, K.C.3B., for many yeara 
Engineer-in-Chief of the Navy, and the first holder of 
his present rank, has had a unique experience in the 
superintendence of the development of steam machinery 
in the Fleet. . 

‘*A fter negotiations extending over a good many months, 
a site has been feued on the west shore of Loch Long for 
the establishment of a torpedo range of 7000 yorte length, 
and another has been purchased at Greenock for a torpedo 
factory, whence hy weapons can readily be conveyed 


to the mage for \. ‘ ; 
“The Admiralty property at Rosyth in the Firth of 
Forth, consisting of 1184} acres, with 285 acres of fore- 
shore, was in 1903-4 for the construction of 
a new naval base on the East Coast. In the interval, 
since the completion of the pu the Superintending 
Engineer appointed in charge of yth has made an 
extensive survey of all the great naval establishments and 
building yards at home and of some in order 
that plans might be drawn for the laying out of Rosyth 
as a Sevt-cless naval base in such a way that any par- 
ticular portion might be carried out without interference 
with the general scheme ; the intention was to avoid the 
repetition of the haphazard growth of a naval dockyard 
pet, which the history of the old establishments at 
ortsmouth, Devonport, and Chatham has proved to be 
so expensive in the past. The general scheme having 
been drawn up, the present Board of Admiralty have 
decided to take in hand the construction of a graving- 
dock, closed basin, and an entrance lock, capable of 
accommodating the largest modern warships, with a dépét 
for submarines and destroyers, and provision for oil fuel 
storage. The basin is to be 524 acres in area, with 
accommodation for eleven of the t ships along the 
quays, or twenty-two when double banked. During the 
past Fe the preliminary borings have been completed, 
and detailed contract plans are now being . This 
part of the general scheme, for which the contract will 
shortly be let, is esti to cost 3,000,00u/. for work 
and 0002. for machinery—the whole to be completed 
in about ten years. The necessity for this work is appa- 
rent when it is remembered that is no Government 
dockyard capable af taking ships of the Dreadnought 
class along the whole of the east coast of Great Britain.” 








CaNADIAN Mztatturcy.—The production of pig iron 
in Canada last year beat the record, coming out at 
581,146 tons, or 39,189 tons more than in 1906. 
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RING SPINNING-FRAMES IN COTTON-MILLS, AND THEIR SAFETY APPLIANCES. 
(For Description, see Page 263.) 
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THE GOVERNMENT AND THE NAVY. 


As a retrospect the statement of the First Lord 
of the Admiralty on naval policy is quite satis- 
factory ; but so far as prospects are concerned it is 

uite disappointing. e nation wished to know 
definitely what the Government — in view 
of the adoption recently by the Reichstag of the 
greatly in German navy vote, and the cer- 
tainty that four more ‘‘ capital” ships will be laid 
down by our rivals in the summer. We accept the 
view that what we must provide against is perform- 
ance rather than promise, but the Reichstag decision 
is itself a performance which ought to have its 
counterpart in Parliament. It is true that we are 
told by Lord Tweedmouth that ‘‘His Majesty’s 
Government have every intention of maintaining 
the standard of the British ea | which has 
hitherto been deemed necessary for the safeguard- 
ing of our national and Imperial interests.” But, 
under our party system, the Government must 
conform to the ideas of its followers, and these may 
be less enlightened or comprehensive than its own. 
Rumours, received with credit in well-informed 
quarters, have already robbed this statement of 
pious ‘‘intention” of much of its worth as an 
assurance to inspire confidence. Nor can it carry 
conviction to the Continental Powers—an equally 
important necessity of the situation. Wise or 
otherwise, we offered at the Hague Conference 
not to build one of the battleships arranged for 
last year provided other Powers followed the 
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example. This delayed the laying down of the 


relatively to Britain. The only salutary antidote is 
vigorous action now, not a repetition of intentions 
in mild apologetic phrase, which can only — 
the uncertainty. Thanks to the liberal policy of 
former years we are in a sound position at the pre- 
sent moment, alike as — matériel, personnel, 
and the organisation, ore and afloat, which 
further contributes to the fighting efficiency of the 
Fleet. We are, therefore, not disposed to cavil at 
& period of watching and waiting, but it is prudent 
to ask whether this period is not being unneces- 
sarily prolonged under the proposals put forward 
by the Government now, and whether there is 
justification for the reduction in the total naval 
expenditure, including loans under the Naval Works 
Acts, from 39 odd millions to 32 odd millions now, 
as shown in our summary of the Estimates on page 
277. One must not forget that while programmes 
are drawn up in February, no actual progress is 
made until December, so that, unless an exceptional 
course is pursued in the summer, our period of 
watching and waiting will continue until December, 
1909, so far as building operations are concerned. 
Any extraordinary vote in the absence of extra- 
ordinary cause would disturb friendly relations, 
which at present cannot be affected by provision 
in the yearly estimates for that normal preparation 
which is the best preventive of war. 

We are told that the programme for the coming 
year—a battleship, a large armoured cruiser, six 
protected cruisers, sixteen torpedo-boat destroyers, 
and a number of submarine boats—‘‘ suffices for 
1908-9,” and yet, in the same sentence, doubt is 
suggested as to this by the phrase, ‘‘ whether and 
to what extent it may be necessary to enlarge it 
next year, or in future years, must depend upon 
the additions made to their naval force by foreign 
Powers.” This statement was quite unnecessary if 
it were to be read literally.. It is not decisive 
enough to awake foreigners to our determination to 
maintain our sea power. Of course, next year’s and 
all programmes must depend on the action of others, 
whose move demands counter-check. What is of 
more consequence is the question as to whether 
‘* the additions made to their naval force by foreign 
Powers” does not necessitate action earlier than 
next year. Including the two ‘‘ capital ” ships to be 
laid down in 1908-9, we should have at the end of 
1910 fourteen modern ships, including two Lord 
Nelsons, four Invincibles, and eight Dreadnoughts, 
provided we succeed in completing each vessel 
in two years; but we have, so far, only built the 
Dreadnought in so short a time. The First Lord 
further states, ‘‘this year, again, there has been 
some delay ia the completion of contraet-built ships 
owing to labour disputes,” and that ‘‘a continuance 
of this delay may involve a modification in the 
number of ships” given out. If this means that 
the programme will be increased to have something 
in han inst possible delays, then the idea is 
commendable ; but we fear that the context sug- 
gests that it means more work forthe dockya 
and less for contractors—an incidental point which 
restive workers might note. Unchecked by fortui- 
tous circumstances, we shall have fourteen ‘‘ capi- 
tal” ships at the end of 1910. Then Germany will 
have five, Japan five, and America four. Thus 
all is well till 1910. But after? 

This summer Germany will lay down four ‘‘ capi- 
tal” ships, three of them battleships of a reputed 
displacement of 21,000 tons, America two, and 
Japan two or three, Italy four, while Russia will 
come to a decision soon on the alternative Govern- 
ment schemes under consideration. The conse- 
quence is that by the end of 1911 Germany will 
have nine ‘‘ capital” ships of the new type, France 
four, America six, Japan eight, Italy four, and 
Russia probably four. To maintain the two-Power 
standard in these new ‘‘ capital” ships we require 
an addition to the fourteen provided for. OCon- 
scientious supporters of the progressive reforms of 
the Admiralty must regard with some ca 
ment the putting off for another — of the laying 
down of the ships required to thus make our two- 
Power standard absolutely safe in 1911. Two more 
battleships this year, even although the expendi- 
ture were arranged to give three years instead of two 
years for construction, would have made a world 


of difference alike in British and foreign opinion. 





We recognise that it is necessary to see your oppo- 
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nent’s hand in order to go one better; but this 
may be carried too far. Naval construction is a 
progressive science ; but the advance is along well- 
exposed lines. As no ships of this year’s pro- 
gramme jae be laid down — pe or, 

rhaps, January next—only about 8 per cent. o 
their total cost is to be spent before March, 1909— 
there is sufficient time to discover the main features 
of design of new foreign ships, if our naval repre- 
sentatives at foreign courts are as courteously 
treated as are foreign naval attachés in this country. 
Here information is regarded as secret only where 
British ratepayers are concerned. The Navy Esti- 
mates, for instance, do not give the armament of the 
cruisers of the Invincible class, laid down two 
years ago, although the vessels will shortly go on 
trial, and although the particulars are correctly 
given in every foreign naval text-book. Our naval 
intelligence department is equally efficient with all 
others at the Admiralty, so that the delay in lay- 
ing down the two extra ships desiderated— making 
four, instead of two, for the coming financial year 
—cannot be due altogether to waiting to see the 
opponent’s hand. 

Another, and important, reason for laying down 
the extra ships this year is that the state of the 
market promises great economy. The tenders sub- 
mitted for battleships in 1906 and 1907 justify the 
expectation that the price which would be quoted 
this year would represent a reduction on the cost of 
the Dreadnought of quite 10 per cent. Several of 
the yards—called ‘‘national assets”—developed 
by great enterprise under Government encourage- 
ment, not since realised, are lying almost idle. 
Moreover, work would have been provided for 
many men now ee and, as such, inten- 
sifying the commercial depression. All commer- 
cial concerns anticipate their requirements when 
prices rule low, and there is no question of 
the early necessity for more battleships, so that 
economic as well as +" reasons justify the 
early placing of more work. It is true that we 
have provided in this year’s programme six pro- 
tected cruisers in addition to the battleship at 
Portsmouth and the armoured cruiser at Devonport, 
and that five of these cruisers are to be given out 
to contract ; the other is to be laid down at 
Pembroke. In addition, too, there will be sixteen 
torpedo-boat destroyers for private builders. All 
of these vessels are greatly needed, and therefore 
the ordering of them affords no excuse for lessen- 
ing the number of battleships to be laid down. 
The same remark applies to the submarine-boats, 
and here incidentally a protest should be entered 
against the practice of determining the needs of 
the Navy in any type of craft by a monetary 
limit. As many submarines as can be bought 
for 500,000. are to be built by contract. This 
seems the decision of an economical Treasury 
rather than that of a skilled strategist. More- 
over, it is said the design of the six cruisers is 
similarly to be limited : they are to cost not more 
than 400,000/ ; but under the heading of ‘‘ extras” 
even a Board of Admiralty can find shelter for 
obeying their naval instincts rather than the econo- 
mical dictates of Government. 

Finally, it may be said that disappointment is 
not justified, as the total vote is larger than in the 
previous year. The total vote is accepted too 
readily as the standard. Lord Tweedmouth says 
‘*it is an accepted axiom in the finance of the 
Navy that the governing factor is the provision for 
new construction,” and then adds that ‘‘a variety 
of unusual causes combine to create an actual 
increase in the cash provision which Parliament is 
asked to vote for the Navy, in spite of the fact 
that the new building programme put forward by 
the Admiralty is exceedingly modest.” Even a 
stronger term than ‘‘ modest” would be justified ; 
but it is well further to inquire how far ‘‘ the actual 
increase in the cash provision” is for ‘‘new con- 
struction.” The whole or the thirty-two millions 
is for the Navy; and we are sure it will be 
efficiently expended ; but what of ‘‘the accepted 
axiom in the finance of the Navy.” Statistics, some 
one has said, is the salve which the politician takes 
to heal his conscience, and the gross increase of 
900,000. inthe Navy Estimates may be comforting 
from this ge view. But there are other points 
disclosed by closer investigation. The New Con- 
struction Vote totals only 7,545,202/.—the lowest 
this century, and 33 per cent. less than five years 
ago, when the total was 11,263,019/., since which 
date there has been a steady decrease. It is difti- 
cult to explain away this fact. Even when 





compared with the sum voted for the current 
financial year, the decrease is 555,000). The 
various other items must fluctuate to some extent 
from year to year, but the cases of increases on 
last year’s votes are exceptional. There is a 
decrease of about 10 per cent. on propelling ma- 
chinery, which totals 2,264,4081.; of 30 per cent. 
on hulls built by contract (1,257,074.); of 64 
per cent. on gun-mountings-and air-compressing 
machinery (1,737,0821.) ; of 174 per cent. on guns 
(570,0001.) ; of 20 per cent. on projectiles and 
ammunition (700,0001.); and of 32 per cent. 
on torpedoes. This is a serious state of affairs, 
viewed from the standpoint that the ‘‘ governing 
factor” in naval finance is new construction. The 
only item of new construction by contract on 
which there is a considerable increase is armour, 
where the addition is equal to 27 per cent., the vote 
being 1,249,666/. ‘This is due to delay in order- 
ing the armour for the three vessels laid down in 
December, and there is probability that this late- 
ness in placing the orders may delay the comple- 
tion of the ships. A similar reason accounts for 
an increase on auxiliary machinery. The reduction 
in guns, ammunition, and torpedoes involves the 
important question as to whether our reserves are 
being maintained, and we hope that this question 
will be raised in Parliament. In view of what we 
recently wrote regarding foreign Powers securing 
from British works torpedoes superior to those in 
the British service, the decrease in the vote for 
torpedoes of 32 per cent. is certainly disquieting. 
There is, of course, an increase in the Dockyard 
Vote; but this is mostly due to repairs and to the 
fitting of cold-air ventilating machinery in exist- 
ing ships. Thus the increase in the total vote may 
be due to ‘‘ unusual causes;” but there is a 
marked decrease in the provision for new construc- 
tion, at a time when strategic and economic con- 
ditions call for an increase. The public will wait 
with some interest to see if the Government can, in 
Parliament on Monday, add to the First Lord’s 
statement, which scarcely succeeds in assuring 
public opinion as to the future. 





THE RAILWAY SITUATION. 

THoveH the pootass of the principal railway 
companies during the past six months have 
amounted to an aggregate of 46,870,000I., or 4 per 
cent. more than in the corresponding period of 
1906, working expenses amounted to 29,130,000I., 
or 6.2 per cent. more, so that the net revenue has 
been increased less than # percent. The enhance- 
ment in the price of coal, due in part, no doubt, 
to the removal of the export tax, has been an 
important factor in this advance, but in considering 
the gross increased expenditure under this head 
the augmented mileage run must be taken into 
account. In the case of the Great Eastern Rail- 
way Company the increase in the coal bill has been 
43,000/.; but in this instance an off-set has been 
secured, since the extravagant export of coal is 
stated to have led to a shortage of colliers supply- 
ing the London market, and, co uently, there 
has been a much heavier coal traffic by rail. The 
increased receipts under this heading are set 
down as 37,0001. In view of their enormous coal 
consumption, it is not surprising that the railway 
companies view with alarm the proposal to establish 
an eight-hour day in the collieries. Even as 
matters stand, the pitman, after he reaches the 
bottom of the shaft, may often be nearly an hour 
in getting to the actual site of his work, so that 
an eight-hour day, ‘‘ bank to bank,” may mean 
little more than six hours’ actual work. The 
consequent increase in the cost of coal is variously 
estimated at from 1s. 6d. to 2s. aton. Sir George 
Livesey states that in certain recent contracts the 
Yorkshire colliery proprietors have inserted a 
clause providing for an increase of ls. 6d. per 
ton in case of the Eight-Hours Bill becoming law. 
The immediate result, therefore, would be an 
increase of some millions in the working costs of 
the manufacturing and transport trades. It is, 
moreover, doubtful if the miners would themselves 
be substantially benefited. Their work, though 
hard in some respects, is not unhealthy, since, even 
including the fatalities from accidents, the pitman’s 
expectation of life is considerably above the average 
of that of the industrial classes as a whole. 

At most of the shareholders’ meetings attention 
was called to the circumstance that the company 
was promoting no Bill in Parliament. Undoubtedly 
this has been largely due to the state of the money 





market, where a 7 per cent. bank rate naturally 
discourages the promotion of new, or the extension 
of existing, undertakings, At the same time the 
prejudice with which the House of Commons has 
for years past regarded all great industrial enter- 
prises has, no doubt, also its effect. Even 
in cases where railway companies have pro- 
moted Bills which were undoubtedly to the public 
advantage, the opportunity has been seized to press 
amendments of the most unreasonable character. 
It is only fair to add, however, that the present 
President of the Board of Trade has shown great 
impartiality, and a fair appreciation of the difti- 
culties under which the companies work, and of 
the general high state of efficiency attained. Never- 
theless, taken at its best, Parliament has shown 
itself singularly reckless of important industrial 
and commercial interests. The original London 
Power Supply Bill failed to become law because 
the House of Commons would not spare half-a-day 
to pass the third reading, so that the enormous 
sums expended in carrying this bitterly-fought 
measure to — were utterly wasted. 

The money which has now been spent in seeking 
powers for the establishment of a Metropolitan 
electric supply scheme would go far to completely 
equip the necessary station. Yet this lamentable 
waste of capital has been viewed with indifference 
by the House of Commons. Some more economical 
method of obtaining powers for the establishment 
of works of public utility is urgently needed. 
Capital is no longer cheap, and the 68,0001. spent 
by the Yorkshire Power Company in securing their 
Bill will not be light-heartedly risked in the imme- 
diate future. Those hostile to the railway com- 
panies sometimes assert that a large proportion of 
their nominal capital is really ‘‘ water,” and cer- 
tainly high expenditure in Parliamentary costs may 
well be counted an hydraulic operation of the most 
pernicious character from the standpoint of the 
community at lazge, though, as matters stand, it is 
at present unavoidable. 

ference to the suggested nationalisation of the 
railways was made at several recent meetings. From 
the shareholders’ standpoint there is much to be 
said in favour of such a change. Under the Act of 
1844, on the security of which they have advanced 
the capital necessary for the construction of the 
lines, they are entitled to twenty-five years pur- 
chase of the average return on their stocks, for the 
three years immediately preceding the purchase. 
But if the rate of interest thus determined exceeds 
10 per cent., they will not be paid more than 2501. 
per 1001. of stock ; whilst if less, they are entitled 
to an allowance for the prospects of the under- 
taking, the amount of which is to be settled by 
arbitration. Our ancestors, it will be seen, had 
somewhat sanguine views as to the profits to be 
obtained from the operation of railways, but in 
matter of fact the early lines paid extremely well, 
since they instantly obtained almost a em ee 
of the traffic of the regions through whic 
they , and at rates which, though ex- 
cessive from a modern standpoint, were reckoned 
low by a generation accustomed to those ruling 
for road transit. Passenger traffic, which is 
now in general the least remunerative branch of 
railway business, was then held to be the most 
valuable. At the initial meeting of the London, 
Brighton, and South Coast Railway Company, for 
instance, the proprietors were congratulated on the 
circumstance that their line would rely mainly on 
passenger receipts. Nowadays this very fact con- 
stitutes the complaint of the lines serving the 
south-eastern corner of the kingdom, and the 
heavy receipts of the northern lines for goods and 
minerals are regarded with envious eyes. 

Many traders are also undoubtedly in favour of 
nationalisation, in the expectation that they will 
be able to put pressure on Parliament for the 
fixation of really unremunerative rates, and the 
Labour Party also advocate the policy in the 
hope that they will be able to secure, in similar 
fashion, the establishment of an unduly high stan- 
dard of wages, the loss in both cases to be made 
good, of course, by the general taxation of the 
country. No one seriously pretends that the 
management of the lines will be improved by their 
passage into the hands of the State. The most 
efficiently ed railways of the world are un- 
doubtedly not the State lines. American railroads 
lead the world in the handling of freight, and the 
British in the excellence of their passenger ser- 
vices. Certainly, some savings would be effected 
by the abolition of the cut-throat competition 








Fes. 28, 1908.] 


ENGINEERING. 





281 











which at present exists between the companies in 
many districts, but this simply means that present 
facilities would be diminished, and traders, in place 
of finding officials anxious to meet their views so 
far as it is economically possible for the line to 
do, will be met bya ‘‘ take it or leave it” attitude. 
The construction of new lines would also be 
greatly diminished. The Great Central line would 
certainly not have been built had the railways at 
that period belonged to the State, and though the 
shareholders would in that case have saved their 
money, the public at large would be a substantial 
loser. At the present date this latter point 
is, perhaps, not of great importance. In England, 
at any rate, there seems little room for further 
great trunk lines, and there is also a movement on 
foot to diminish the existing competition by work- 
ing agreements and amalgamations. The most 
noteworthy of these is that suggested between the 
Great Central and Great Northern Railways, which, 
it is claimed, can be carried out without — to 
Parliament, powers being already granted for this 
by a Bill passed in 1858, though the terms are 
subject to the approval of the Railway Commis- 
sioners. The proposal is meeting with the strenuous 
opposition of the Midland Railway Company, and 
of other important lines, as well as of the Board 
of Trade. The Midland Railway is joint partner 
with the Great Central and Great Northern Rail- 
ways in the Cheshire lines; and should the pro- 
posed arrangement be effected, the position of 
the Midland representatives on the Cheshire Lines 
Committee would be somewhat unenviable. The 
chairman of the Midland Railway Company has 
stated, however, that his directors are quite pre- 
pared to form a third party to the agreement ; but 
for this Parliamentary powers would be needed. 

Most companies again announce a serious dimi- 
nution in the number of ngers carried. , This 
is in part due to the holiday traffic, but in the 
main arises from competing systems of transport. 
The loss has in many cases been made good by 
increased receipts from long-distance traffic ; but 
those companies which have expended millions in 
providing for the requirements of suburban dwellers 
naturally now regret this unremunerative outlay.. 
The Great Eastern Railway Company has been the 
most serious sufferer. They have lost in all, traffic 
worth 42,0001. for the half-year, of which 36,2241. 
is undoubtedly due to the competition of trams 
and motor-omnibuses in the Sctpepeitiann area. 
The total diminution in numbers has been 4,137,000, 
of which 4,121,000 was in the suburban districts. 
The South-Eastern and Chatham Company have also 
suffered greatly. The combined London companies 
have no less than sixty stations within 6 miles of 
Charing Cross. In 1903 they carried 75 million 
passengers, whilst last year the number was but 
62 million. Of the total loss, 11 million were 
short-distance third-class passengers, causing, how- 
ever, a reduction in revenue of but 8000). In 
a similar way the Brighton line have cn the whole 
year lost 3,300,000 ngers, of which 2? million 
were on the portions of the line between London 
and Croydon and London and Sutton. The chair- 
man of this company stated that the difficulties of 
competing with the tramways for distances of 5 or 
6 miles out were almost insuperable, but hoped 
that if the electrification of the South London line 
po successful, some portion of this traffic might 

e recovered. This work of electrification is ex- 
pected to be complete before the end of the present 
year. 

Coming to the various underground railways, the 
returns are distinctly more promising than six 
months ago. The District Railway line indeed still 
shows a loss of over 45,0001. on its debentures and 
guaranteed stock, and has come to the end of its 
existing capital resources ; so that it is proposed to 
issue @ prior lien stock. Under the very able 
management of Sir George Gibbs, however, the 
traffic is showing distinct signs of improvement. 
Fares have been raised from the absurd level to 
which they had sunk in the days of hopeful expec- 
tation as to the economies to be effected by electric 
traction, and a series of expresses have been in- 
sugurated. In the busy hours the trains on the 
South Kensington and Mansion House section now 
run at two-minute intervals, and on the same 
stretch of line there are in all 437 trains each way 
per day. It would seem hardly practicable to 
diminish the existing headway during the busy 
hours much further. Sir George Gibbs gave some 
interesting figures as to the cost of train-working 


per car-mile on different lines, exclusive of interest 








on the capital expended on generating plant. They 
are as follow :— 


Per Car-Mile. 
City and South London ... ad ae 1.22d. 
Piccadilly and Brompton 1.594. 
Metropolitan District 1.75d. 
Hampstead Tube ... 1.764. 
Central London ... es 1.83d. 
Baker-street and Waterloo RS 1.85d. 
Great Northern and City a: oe. 


The ‘‘ circle” trains are now all provided by the 
Metropolitan Railway Company. The report of 
the ‘‘Bakerloo” Tube is full of promise. Passengers 
show a steady increase in numbers—10,662,000 
being carried during the half-year. The Central 
London line, on the other hand, has experienced 
a set-back, and has suffered a reduction of 350,000 
in the number of its workmen passengers ; but as 
many of these were carried 6 miles for ld., it is, 
perhaps, questionable whether the net loss is 
serious. The pioneer tube line—the City and South 
London—has done fairly well. The extension to 
Euston has been followed by an increase of 63761. 
in the net receipts ; but the electrified trams have 
robbed it largely of the passengers to and from the 
*‘Angel.” The bookings to and from ny Cross, 
however, brought in 15,0001. during the year. 
Over 95,000 trains were run, the average number 
of passengers carried being 115 per train, as against 
101 in the corresponding period of 1906 ; but the 
line now open is, of course, longer. The receipts 

r train-mile were 2s. 5.48d., whilst the average 
are paid was 1.78d. The locomotive c 
amounted to 4.77d. per train-mile, and other traffic 
expenses to 6.45d., making a total of 1s. 2.52d. 








THE ETHER OF SPACE 

Sie Oxtver Lopez, F.R.S., Principal of Bir- 
mingham University, had an overcrowded audience 
when lecturing on ‘‘The Ether of S ” at the 
Royal Institution on Friday last, and he did not 
disappoint those who hoped that the lecturer would 

resent his fundamental problems in a broad way. 

ir Oliver avoided mathematical symbols, he drew 
only one diagram, his very brief digressions into 
the domain of psychical research were apposite, and 
the demonstrations of which his assistant, Mr. E. 
Robinson, took charge were instructive and much 
appreciated. Lord Rayleigh occupied the chair. 

Thirty years ago, Sir Oliver said, Maxwell had 
delivered an address on action at a distance in 
the same place. Most comer oye held that 
action at a distance was impossible, or, in other 
words, that matter could not act where it was 
not. The question, Where is matter! required 
more than a superficial answer. In one sense 
matter existed everywhere. Some philosophers 
believed that mind could act upon mind. That 
would not be action at a distance, however. The 
link between mind and mind might be quite other 
than matter, and those problems were, in his 
opinion, not physical, but of a different order of 
things, It was all mental action at both ends, but 
not necessarily brain action in between, somewhat 
analogous to heat transference by radiation. 

In all cases of physical motion, Sir Oliver con- 
tinued, we needed a medium, else transference 
could not occur. When we saw a weight moved b 
a magic wand, we looked for the string to whic 
the weight was attached. It might be difficult to 
find the string, and when we had found it we were 
not at the root of the problem. Why did the whole 
rod follow when one end of it was pulled? That 
was not the best-known part of physics. Attraction 
across space needed a mechanism. A body moved 
when pushed from behind. We said that the 
horse pulled a car; but the horse really pushed 
against its collar. The explanation of cohesion 
involved a continuous medium connecting the 
discrete particles. A steel spring and a lath might 
be bent. But it was not the atoms of matter that 
were strained. It was the ether that was strained ; 
matter could only be moved, displaced, re-arranged, 
but not strained, because there was no contact 
between matter and matter. The comet appa- 
rently rushing into the sun was seen to swing round 
it. The atoms of a metal were like the comets and 
planets of our solar system. Matter acted on 
matter only through the ether. But whether 
matter was specifically distinct from ether, or only 
a modified ether, was another question. The ether 
was an omnipresent continuous medium. It might 
be said to have been made in England, an exaggera- 
tion of truths largely built up in the Royal Institu- 





tion. The lecturer proceeded to sketch out the 
chief lines of evidence of our knowledge. 

In the ‘‘Queries” added to his ‘‘Opticks,” Newton 
had asked : ‘‘Is not this sthereal medium much rarer 
in the denser bodies of the sun and stars than in 
the empty celestial spaces ? and in passing from the 
bodies to great distances, doth it not grow denser 
perpetually, and thereby cause the gravity of those 
great bodies towards one another, and of their 
parts towards the bodies, every body endeavouring 
to go from the denser of the medium towards 
the rarer?” Sir Oliver passed to electrons, without 
explanation. The electron might bea point ora 
strain centre in the ether; we did not know yet. 
But it was easy to sup that the formation 
of such a centre would involve a tendency to a 
slight rarefaction of the ether, very small indeed— 
since a real rarefaction would be impossible—for 
each electron, yet sufficiently strong in aggregates 
to produce extraordinarily powerful effects. The 
hypothetical tension of Newton per unit of matter 
would be small, but the force that held the moon 
in its orbit would be strong enough to tear asunder 
a steel rod 3000 miles in diameter. If all the visible 
stars of Kelvin’s estimate, reckoned equivalent to a 
thousand million suns, were concentrated in one 
body, the stress might be so great as to produce 
ethereal disruption of the universe into an enormous 
nebula, as the maximum stress in the interior would 
rise above 10°* dynes per square centimetre. Sir 
Oliver did not think that this had really happened, 
though there must be some reason why the matter 
of the universe was so scattered. 

Referring to the undulatory theory of light ad- 
vanced from the Royal Institution by Thomas 
igo © hundred years ago, the lecturer quoted 
Lord Salisbury’s idential address to the British 
Association at Oxford in 1894 : ‘‘The function of the 
ether has been to furnish a nominative case to the 
verb to ‘undulate.’”” Faraday had devoted all his 
life to electromagnetic phenomena, which he con- 
sidered as functions of the ether. One more function 
of the ether we had to study. It constituted matter. 
J. J. Thomson had summed up what we saw loom- 
ing before us by stating that the whole mass of a 
body was the mass of the ether it carried along with 
it, and that this mass could be carried along by 
the (Faraday) lines of electric force, as well as the 
bodies these lines connected. All the mass, the 
momentum, and kinetic energy was that of the 
ether. The density of the ether was immensely 
greater than that of any substance we knew. Com- 
pared to the ether, all our substances were mere 
gossamer, though a cobweb was neither unreal nor 
unimportant. What the density of the ether really 
implied the lecturer himself had only realised last 
summer.* Was the ether material ? That was 
largely a question of words. It belonged to the 
material world ; though it was not matter in the 
ordinary sense, it might be the substratum of which 
matter was made. An electron might be regarded 
as a knot in the ether; a knot in a string was 
composed of string, but the string was not com- 
posed of knots. There was an essential distinction : 
matter moved; the ether was strained, oxerted 
stress, aad recoiled. All potential energy was in 
the ether, which could vibrate and rotate, but was 
absolutely stationary, so to speak. All we could 
directly effect was to alter its configuration ; every- 
thing else was indirect. 

How was it possible that a solid could be made 
out of a fluid? A solid could be imitated by a 
fluid in motion, That had been a great part of 
Kelvin’s work. A disc set with wooden spokes 
was transparent, so to say, when stationary, and 
rubber balls could be thrown through the spokes. 
When the wheel was oe round its axle, it be- 
came opaque, and the balls thrown at it recoiled 
back, as the audience saw. A jet of water falling 
from a great height on a Pelton wheel could not 
be cut through with a sword; the sword would 
break. Sir Oliver had only been informed of 
this experiment, but he repeated William Froude’s 
instructive chain experiments. A cord of silk was 
suspended over a pulley which was rapidly turned. 
The cord became rigid, and a kink, produced in it 
with the aid of a stick, travelled down the cord 
very slowly only. In a chain the kink remained 
more stationary still, A rubber tyre loosely fitting 
the pulley expanded more and more to a long loop 
hanging downward as the pulley was rotated ; it 
quite retained a kink, and when finally jerked of 


* Compare Sir O. Lodge on ‘‘ The Density of Ether” 
(ExGIngeRixa, vol. lense. page 263). 
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, it ran down a piece of buard, keeping 
the long loop shape like a rigid tube as long as the 
rotation continued. A disc of ordinary paper cut 
through a piece of cardboard like a circular saw 
when rapidly rotated. 

Sir Oliver then showed vortex rings in a striking 
fashion. Some powdered cubeb was burned within 
a box, several feet cube ; the box walls were rigid, 
but the back was made of canvas. The smoke 
issued from a hole in the front of the box when the 
lecturer tapped the canvas back with his hand. A 
round hole gave round stable rings, on which the 
light of the lantern opposite was thrown ; these rings 
kept their shape as regards the vertical plane. When 
the hole was made elliptical, elliptical rings came 
out, and they twisted about peculiarly, as if made 
of rubber, demonstrating their theoretical insta- 
bility. We owed, the lecturer said, most of our 
knowledge of vortex rings to Kelvin, though he had 
later abandoned his theory—to what extent, Sir 
Oliver could not say. He reminded the audience 
of Kelvin’s gyrostatic model of an elastic body, 
four gyrostats so coupled up to a square frame 
that the whole, enclosed in a shell, would stretch 
under a weight like an elastic spring. Sume day 
elasticity would be explained as the action of ether 
in motion, and that would be a fundamental thing. 

How could we set the ether in motion ? e 
could not spin it mechanically. Sir Oliver showed 
the photographs of the apparatus which he had 
tried. Two steel discs, a yard in diameter, had 
been fixed, an inch apart, on a vertical shaft, and 
four mirrors—the first one splitting the ray—had 
been so arranged close to the circumference that 
two rays travelled—the one to the right, the other 
to the left—through the air-cushion between the 
mirrors, to be reunited. Rotating the shaft at 
3000 revolutions per minute—as high a speed as he 
could risk—he had in vain looked for any evidence 
of interference between the two rays, although the 
machinery absorbed 10 horse-power and set up a 
terrific roar.* But we could make the ether vibrate 
by an electric charge, and every source of light was 
an electric charge in rapid motion, generating rapid 
waves in the ether. e could also make an electric 
charge spin by’bringing it near a magnetic pole. 
This we could not prove directly. Indirectly 
we conld, by moving the ae, that is, making 
an electric current flow el to a magnetic 
ag ; the pole would then turn about the current. 
n the (Faraday) experiment shown the current 
flowed down a vertical wire and left through a 
finger dipping in’an annular trough of yng t 
the magnet was a thin vertical bar, bent in the 
plane of the trough, in its middle portion, where 
the wire shaft passed through it, the arrangement 
being such that the lower pole of the magnet was 
without the electric field. It was not so to 
eliminate the action of the lower pole, Sir Oliver 
remarked, and he was aware that the experiment 
could be explained in various ways. But he likened 
the observed effect. to that of a gyrostat, a hori- 
zontal axis of which was weighted on the one side ; 
the axis, it was shown, was not lowered, but it 
began to turn; and when a heavier weight was 
applied to the other end of the axis, the gyrostat 
reversed, just as the magnet did when the current 
was reversed. 

The three vectors at right angles to one another 
—current, magnetic induction, and mechanical 
motion—Sir Oliver continued, represented the 
connection between. electricity, magnetism, and 
mechanics ; they explained dynamos and electric 
motors and light, and if we labelled them e, v, H, 
they were the uniting vectors of the Universe. It 
lovked, indeed, as if they pointed to the founda- 
tion of three-dimensional space. Matter now 
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another fundamental property, inertia ;| p 


the ether likewise? A heavy pendulum could not 
be started by a sudden pull at a thin thread ; 
the thread snapped, but it followed a slow, gentle 
pull, An electric current could not be started, nor 
stopped suddenly either ; this was demonstrated in 
the following rye A Morse telegraph instrument 
was interposed between a battery and a reversing 
key ; the two other terminals of the key were con- 
neeted with a coil of a hundred turns, wound round 
a ring core, 24 in. in thickness, of iron wires. The 
self-induction of this coil delayed the click notice- 
ably, particularly when a signal to the right was 
followed by one to the left, so that the etism 
of the core had first to be reversed ; a lag of a good 





* Sir O. Lodge did not refer to his experimental search 
for a possible magnetic drift of the ether. 





many seconds was thus produced, and had, in the 
laboratory, been prolonged to three minutes. 

Now the mass of the electron had been measured 
by J. J. Thomson, and its size calculated. The 
mass associated with the electron might belong, 
not to itself, but to the fluid, and, to a certain 
extent, depend upon its velocity. In treating 
these problems, we might — the electron as a 
sphere moving through a fluid, or as generating 
circular lines of magnetic induction by reason of 
the rotational properties of the ether, and attribute 
all the inertia to the magnetic whirl caused around 
its path. However we calculated the density— 
hydrodynamically, electrically, magnetically, or 
simply as density—the fluid appeared to be per- 
fectly uniform, and its density 10!2°—i.e., about 
50,000 million times that of platinum. Whether 
that figure were exact or not, the massiveness of 
the ether was certainly extraordinary. If, further, 
the ethereal elasticity were due to the motion-of the 
ether, as it probably was, then the velocity account- 
ing for the motion must be comparable with the 
velocity of the wave, just as the pulse or kink in 
the chain and tyre experiments mentioned travelled 
down the chain with the velocity with which the 
chain was carried upward. The ethereal spin 
was therefore of the order of the velocity of light. 

This density and this velocity enabled us to say 
that the intrinsic energy of a cubic millimetre of 
space was equivalent to the mass of 1000 tons moving 
with the velocity of light [all the motion oer 
to be internal and circulatory]. That would mean 
an output of a station of one million horse-power 
capacity working for forty million years. We were 
only 5 a to investigate these matters, Sir 
Oliver Lodge stated in concluding his discourse. 
We could not experimentally verify those figures. 
What we did know was nothing compared to what 
we did not know. If it were asserted, however, 
that the ether did not have any psychical signifi- 
cance, he was unable to agree. 





ALCOHOL FOR COMMERCIAL 
PURPOSES. 

THE use of tax-free, or denatured, alcohol is 
undoubtedly on the increase, for, among other 
things, it promises, in connection with internal- 
combustion engines, at no very distant date, largely 
to take the place of petrol and other light spirits, 
the price of which will most probably continue 
to increase. The subject is, therefore, one of no 
small importance, particularly to motorists. The 
great deterrent to the use of alcohol, however, 
is its present price, at any rate in this country. 
There Sees not appear to be any adequate reason 
that its price should remain as high 4s it is, for the 
cost of its manufacture is really not great, and 
ought to allow of its sale at a moderate figure. 
Indeed, in some countries it is now made at a 
price which places it quite on a par with other 
similar fuels much more extensively used, and a 
comparison of these prices is interesting, if only to 
show what effect the various materials from which 
it is manufactured have on the prime cost. 

Although alcohol can be distilled from a great 
number of vegetable substances, comparatively only 
a few of these have been used to any great extent, 
and the knowledge gained from these as to the cost 
of the spirit is not any proof that cheaper sources of 


supply may not be utilised. The materials from | P 


which commercial alcohol has, up to the present 
time, been distilled have chiefly been grains of 
various kinds, potatoes, beets, wood, molasses, and, 
to some extent, peat; and although the list may 
not be extensive, it is sufficiently so to supply in- 
formation that is, at least, valuable for comparative 


urposes. 
In the United States most of the alcohol appears 
to be manufactured from grain, whereas in Germany 
potatoes are the favourite source of supply. In 
the former country the grain usually employed is 
maize, or Indian corn, of which great quantities are 
annually grown. As to the cost of production from 
this source, it ap that the average price paid 
in the States for maize during the last ten years was 
42.36 cents. (1s. 94d. per bushel in English money), 
and the average amount of alcohol obtained from a 
bushel was 4 imperial gallons of proof spirit (50 
per cent. absolute alcohol), the average cost of 
which gallon was about 13 cents, or 6$d., the 
cost of the corn in proportion to the total cost 
being about 82} ng cent. One gallon of 90 per 
cent. alcohol would, at this rate, cost about 23.4 





cents, or 11}#d., for the grain and for distillation. 





Improved methods of manufacture have, however, 
recently been adopted, and the cost has been re- 
duced to about 223 cents, or 11}d., per gallon. 

As to the amount of alcohol that can be derived 
from corn or potatoes grown on a certain area of 
land, on the authority of the United States Depart- 
ment of Agriculture, one acre will produce 50 bushels 
of corn, from which 882 Ib. of absolute alcohol can 
be produced, or about 110 imperial gallons, which 
correspond to about 122 gallons of 90 per cent. 
alcohol. On the same authority one acre will pro- 
duce 18,000 1b. of potatoes, from which 1620 lb. of 
absolute alcohol can be produced, or about 202 im- 
perial gallons, which represents about 224 gallons 
of 90 per cent. spirit. It has been stated by certain 
farmers’ organisations in the States that, with corn 
at 30 cents, or 1s. 3d. per bushel, yielding about 2 
imperial gallons of absolute alcohol, or 2.2 gallons 
of 90 per cent. alcohol, the total cost of making 1 
imperial gallon would be about 13 cents, or 64d., 
which could be sold for about 21 cents, or about 
104d. per gallon. 

Cuba alcohol is now made from molasses at a cost 
of about 12 cents, or 6d. per imperial gallon, and in 
the United States this molasses can be bought for 
about 3.6 cents, or a little under 2d. per imperial 
gallon, and it takes about 2 gallons to make a gallon 
of alcohol. Taking 44 cents, or 2}d. per imperial 
gallon, as the cost of making, alcohol could be 
produced from this source for about 11.7 cents, or 
about 6d. per imperial gallon, which, for 90 per cent. 
alcohol, would be about 10.5 cents, or 5}d. per gallon. 
Low-grade molasses, produced in the manufacture 
of sugar from beets, is also now much used in the 
United States, and the pulp of the coffee berry, 
which was at one time thrown away as waste, is 
now used for the same purpose in Mexico and 
South America. All these figures point to the 
possikility of selling denatured alcohol even in this 
country at a much cheaper rate than is at present 
the case. 








NOTES. 
Tue EnGineers’ Dispute. 

At the time of going to press it is impossible to 
make any definite statement as to the prospects of 
a settlement of the dispute in the engineering 
trades. Whether or no his efforts in this direction 
are successful, the thanks of the country are due 
to Mr. Lloyd George for his attempt to bring about a 
compromise acceptable to the twocontending parties. 
It was rumoured in London on Wednesday that 
the matter was practically settled, but reports from 
the district concerned are much less optimistic. 
The fact appears to be that terms have been 
provisionally arranged between the employers 
and the executives of the men’s societies; but 
it must be remembered that the final decision 
rests with the men themselves, and as the 
dispute with the shipwrights and joiners proves, 
the men do not always accept the advice of. their 
officials. It is reported in the Newcastle Daily 
Chronicle that .in that district, at any rate, the 
men are strongly opposed to accepting any reduc- 
tion in the rate of wages. Many of them appear 
to be under the impression that customers, like 
fish on a bad day, are at present not ‘‘ biting,” and 
will not be tempted by any reasonable reduction in 
prices. They prefer, therefore, to maintain the 
resent nominal rate of wages, in the belief 
that trade will mend nearly as rapidly as if 
they agreed to a large reduction in the wages 
scale. Somewhat similar views, it will be remem- 
bered, wrought disaster in the glass trades in years 
gone by. e employers are, however, hopeful 
that the men will take a more reasonable view of 
trade prospects, and that the compromise arrived 
at under the auspices of Mr. Lloyd George will be 
accepted by the men. On the Clyde there is no 
immediate prospect of trouble, since no notice of 
reduction has yet been given by the employers 
association ; and if this were done now, matters 
would still proceed under the old scale till the 
middle of May. 


ALLoys or PLatinum AnpD IRon. 


Edouard Isaac and Gustav Tammann (Zeitschrift 
Anorganische Chem., 1907) find that at high tempe- 
ratures iron and platinum form a continuous series 
of mixed crystals, which, on cooling, are converted 
into two series, one containing 0 to 50 per cent., 
the other 60 to 100 per cent. of platinum. The 
cooling curve of the solid alloys exhibits further 
breaks from 0 to 40 per cent,, and from 70 to % 
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per cent. of platinum center The former 
are probably connected with transitions of the iron, 
the latter with a change in modification of the 
mixed crystals rich in platinum. Up to 10 per cent. 
of platinum there are two breaks indicating the 
changes from y to 8 iron and from § to a iron 
respectively ; with from 10 to 40 per cent. of 
platinum y changes directly to a iron. The melting- 
point diagram shows considerable analogy between 
hese and the nickel-iron alloys. This analogy is 
stronger in the case of the alloys rich in iron 

in the case of those rich in nickel or platinum ; the 
differences in these latter alloys, no doubt, arise 
from the fact that nickel has a transformation 
point, whilst platinum has not. A specimen of 
native platinum containing 9.4 per cent. of iron 
showed under micrographic examination that it 
was very similar in structure to the artificial alloy 
of similar composition. The hardness of the alloys 
decreases up to 5 per cent. of platinum, rises gradu- 
ally up to 40 per cent., and thence up to 90 per cent. 
remains constant. The brittleness reaches a maxi- 
mum at 50 per cent. of platinum. ill the alloys 
from 0 to 90: per cent. of platinum are magnetic, 
and the degree diminishes in the same ratio as the 
iron from 80 to 20 per cent. of that metal. The 
alloys from 10 to 50 per cent. of platinum lose 
their magnetic power on heating at temperatures 
varying from 800 deg. to 650 deg. Cent., and this 
property returns on cooling at much lower tempe- 
ratures ; the curve of temperature at which the 
magnetic power reappears practically coincides 
with that representing the transformation of y to 
airon referred to above. On the other hand, the 
temperatures at which the alloys containing 60 to 
90 per cent. of platinum regain their magnetic 
power are much lower than the breaks in the 
cooling curve in this region. 


WoRKMEN’s COMPENSATION AND THE INSURANCE 
CoMPANIES. 


The compensation claims of some of Messrs. 
Laing’s workmen are to be contested by the insur- 
ance os shortly in the Sunderland County 
Court. e are not concerned with any individual 
cases, which will be decided upon their merits, but 
we would point out what is the legal position of a 
workman or his dependants claiming compensation 
under the Act of 1906 when the employer suspends 
payment. The rule of law is that in such a case 
the employer’s rights against the insurance com- 
pany vest in the workman or his dependants, and 
upon such transfer the insurance company has the 
same rights and remedies, and is subject to the same 
liabilities, as if it were the employer. (Section 5 
of the Workmen’s Compensation Act, 1906.) 
It is a matter of common knowledge that the 
insurance companies generally have hitherto met 
claims for compensation without looking very 
critically at the legal merits of each case. This 
has been their policy, perhaps, with the view of 
popularising the new Seaiales of accident in- 
surance. Employers, too, because their liability 
was covered by the insurance, have as yet rarely 
contested claims made under the new Act. The 
insurance companies, when they have to answer the 
claims of the workman or his dependants direct— 
upon the insolvency of the workman’s employer— 
can, of course, contest the claim from the beginning, 
and such defence as was open to the employer 
is open to the insurers. The conditions of the 
contract which bind the insurers are set out in the 
policy. If, say, the amount insured by the policy 
is less than the workman’s claim to which he is 
entitled, the workman can recover from the in- 
surance company that which was due to the em- 
ployer, and fall back upon the employer's estate 
for the balance, as an ordinary creditor. When 
the employer has not insured, his estate—on his 
Suspension of payment—is obliged, if there are 
assets to distribute, to pay the workman’s claim 
before the claims of ordinary creditors up to the 
amount of 1001.; or if it be a weekly payment, such 
a lump sum as an equivalént as may be settled by 
arbitration. It will be noted that the employer is 
not compelled to insure except in certain cases, as 
in dangerously unhealthy trades provided for 
specially under Section 8 of the Act. Should ap 
Msurance company suspend payment, the liability 
to meet the workman's claim reverts to his em- 
ployer, as if he had not insured at all. 


Koaps anp Mopern Trarric REQUIREMENTS. 


To anyone interested in the subject it must have 
been evident that very serious efforts have been 





made in the last two or more’ years to find some 
satisfactory method of improvin; surfaces, 
and of enabling them to withstand the hard wear- 
and-tear they are now subjected to by small- 
wheeled and pneumatic-tyred vehicles. The sub- 
ject has not only had the attention of the authori- 
ties concerned with the maintenance of roads 
throughout the kingdom, but it has formed a sub- 
ject of discussion at- many of the leading institu- 
tions, the Institution of Civil Engineers having 
had it under notice on the occasion of the reading 
of no less than three papers in the last two years. 
We have at times drawn attention to work in this 
direction, and in ENGINRERING, vol. lxxxiii., page 
720, described some experiments carried out near 
Slough with the object of improving the road 
surface by tar-spreading. It now appears that, 
although this work was - only at the end of last 
May, practically all vestiges of treatment on those 
sections on which crude tar was used has dis- 
appeared. On the other hand, on certain sections 
covered with patented preparations of treated _or 
refined tar, pitch, &c., the effect is still beneficial, 
although reduced in d by so many months’ wear. 
In ENGINEERING, vol. ]xxxiil., page 392, we gave a 
short summary of a new method of repairing: roads 
introduced by Mr. Arthur Gladwell, engineer and 
surveyor to the Eton Rural District Council. Ata 
meeting held at the Royal Society of Arts, at which 
Dr. Hele-Shaw and Mr. Douglas Mackenzie read a 
paper on ‘‘The Problem of Road Construction, 
with a View to Present and Future Requirements,” 
a large portion of the paper, and of the subsequent 
discussion, turned upon the relative advantages 
and economies of tar-spreading and of treatment on 
what has. come to known as the Gladwell 
-—. Briefly described, this system consists of 
the following treatment :—The road to be re-made is 
covered with a layer of material termed the ‘‘ sub- 
binder.” This is }-in. granite chippings treated 
with a bituminous binder, such as ‘‘ tarvia,” crude 
tar being quite unsuitable for the purpose. This 
material is laid about ? in. thick, and over this is 
spread broken stone metal 2-in. or 2}-in. size. 

his is then thoroughly consolidated by means of a 
fairly light roller working at a slow rate, when the 
sub-binder works upwards into the interstices 
between the stones. Super-binder is then put on 
and worked into any voids remaining on the surface, 
and the whole is surface-sealed by painting or spread- 
ing with the tarvia or other suitable preparation, the 
last two operations at least being performed in 
warm and dry weather. Where a very bad road 
has to be re-made, the surface shotld be scarified 
before treatment by the Gladwell system. This 
may seem complicated, but it is claimed that con- 
siderable lengths of road, not only under Mr. Glad- 
well’s supervision, but in other parts of England, 
have been re-made on this principle at a cost some- 
times as low as only 10 per cent. in excess of ordi- 
nary re-making costs. At Bedford, where es 
in the ordinary way has cost 15d. per superfici 
yard, the work done on the Gladwell system cost 
18d. per yard. So far as can be ascertained, 
this treatment will last three, four, and even more 
times as long as the ordinary re-made road, so that 
the extra cost is spread over several additional 
years. Moreover, the road is water-proof, and 
produces no dust, and affords a good surface for 
traffic, while there is an entire absence of the black 
mud —_ found on a —_ " cee of 
roads by painting or spreadi ts apparently not 
more bk pre tn months, _ is cheaply done if it 
costs from 401. to 601. per mile for an 8-yard road. 
In any case, it would seem that crude tar is unde- 
sirable : in summer it is soft, and in winter it is so 
brittle that it is easily broken up and pulverised, and 
forms a thick, heavy black mud, besides being 
objectionable in other ways. We may mention 
that another point to which attention was drawn 
in the paper above referred to, and in the dis- 
cussion, was the need of increasing the size of 
the wheels of vehicles. Great stress was laid on this 
by Dr. Hele-Shaw, by Colonel Crompton, by the 
Hon. R. Clere Parsons, who occupied the chair, 
and by other speakers, all — out that even 
a moderate increase in diameter will result in great 
benefit to the road surface. 





Licut Raitways Act, 1896.—The Board of Trade 
have recently confirmed the under-mentioned Order 
made by the Light Railw»ys Commissioners :— London 
and North-Western Railway (Dyserth and Newmarket 
Light Railway) Order, 19S, authorising the construction 
of a light railway in the County of Flint, from Dyserth 





to Newmarket. 








INDUSTRIAL NOTES. 


Tue general state of the labour market, as recorded 
by the Labour Department of the Board of Trade, is 
based on various returns from the following sources :— 

In addition to the 2642 employment returns from 
trade unions used for the chart, 3912 were received 
from employers relating to 1,105,895 workpeople em- 
ployed in coal and iron mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and shoe and other clothing trades, and the 
paper and glass trades. Besides these 6554 statistical 
returns, a large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sources. 

The report states that, on the whole, employment 
showed but little change as compared with the pre- 
— month. eer re 

com with a year ago, there was an improve- 
ment in ke weneel, inte, and boot and shoe oe al 
while coal and cotton-spinning were about the same. 
There was some decline in most of the other indus- 
tries. 

The 272 trade unions making returns had a net 
membership of 649,789, of whom 40,580, or 6.2 per 
cent., were reported as unemployed, as compared with 
6.1 per cent. at the end of the month previous, and 4.2 
per cent. a year ago. ‘ 





Employment in coal-mining continued very. good. 
It was about the same as a month ago and a year ago. 
The number of days worked per week was 5.44, as 
compared with 5.63 in the month previous, and 5.48 
a year ago. Employment was affected by holidays to 
the extent of 0.2] and 0.24 day respectively last 
month and a year ago. 

Employment in iron-mining was fair, but it showed 
a decline as compared with both a month ago and a 
year ago. 

In the pig-iron industry employment was fair on 
the whole. It showed a decline as compared with 
both a month ago anda year ago. Returns relating 
to the works of 108 ironmasters, employing nearly 
23,000 workpeople, showed 305 furnaces in st, as 
compared with 309 in December and 343 in January, 
1907. 

Employment at iron and steel works was not so good 
as a month ago or a year The volume of em- 
ployment—i.e., number employed multiplied by the 
number of shifts worked—at the 200 iron and steel 
works from which returns were received was 2.5 per 
cent. less than in the previous month, and 6.6 per cent. 
less than a year ago. 

In the tin-plate and steel-sheet manufacture employ- 
ment was fairly good. It showed a decline as com- 

with both a month ago and a year ago. At the 
works covered by the returns 430 tin- and sheet- 
mills were working, as compared with 436 a month 
ago, and 445 a year ago. 

The engineering trades showed some improvement 
as compared with a month og, but employment was 
not so good as a year ago. The percentage of trade- 
upion members unemployed was 5.8, as compared with 
6.3 a month ago, and 3.2 a year ge. 

Employment in the shipbuilding trades remained 
slack, a was worse than a yearago, The percentage 
of trade-union members unemployed was 15.1, as com- 
pared with 14.2 a month ago, and 8.8 a year ago. 





In the spinning branch of the cotton trade employ- 
ment continued good, and was about the same as a 
year ago; in the weaving branch it was slack, and 
worse than a year ago. Returns from firms employing 
123,965 <a showed a decrease of 4.1 per cent. 
in the amount of wages paid compared with a month 
ago, and of 1.1 per cent. compared with a year ago. 

In the woollen trade employment was fairly good, 
but showed a decline as compared with a month ago— 
it was about the same as a year ago. Returns from 
firms employing 29,467 workpeople showed a decrease 
of 6.5 per cent. in the amount of wages paid compared 
with a month ago, and an increase of 0.5 per cent. 
compared with a year ago. 

Employment in the worsted trade was fairly good— 
not so good as a month ago, but better than a year 
ago. Returns from firms employing 51,227 work- 
people showed a decrease of 3 per cent. in the amount 
of wages paid compared with a month ago, and an 
increase of 3.9 per cent. compared with a year ago. 

The fiax (linen) trade, on the whole, was quiet, and 
worse than a month ago and a year ago. Returns 
from firms employing 45,249 workpeople showed a 
decrease of 7 per cent. in the amount of wages paid 
compared with a month ago, and of 7.9 per cent. com- 

with a year ago. 

Employment in the jute trade, on the whole, was 
good, but showed a slight decline compared with a 
month ago ; it was better than a year ago. Returns 
from firms employing 18,063 workpeople showed a 
decrease of 1.5 per cent. in the amount of wages paid 
compared with a month ago, and an increase of 7.3 
per cent, compared with a year ago. 

In the silk trade employment, qn the whole, was 
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fair ; it showed a decline compared with a month ago, 
but was slightly better than a year ago. Returns 
from firms employing 8179 workpeople showed a de- 
crease of 5.2 per cent. in the amount of wages bw 
as compared with a month ago, and an increase of 0.6 
per cent. as compared with a year ago. 


Employment in the hosiery trade, on the whole, was 
fairly good; not so good as a month ago, and better 
than a year ago. Firms employing 16,690 workpeople 
showed a decrease of 1.9 per cent. in the amount of 
wages paid compared with a month ago, and an 
increase of 4.1 per cent. compared with a year ago. 

Employment in the boot and shoe trade on the 
whole was fair—slightly worse than a month ago, and 
better than a year ago. Returns from firms yy 
ing 61,862 workpeople showed a decrease of 1. r 
cent. in the amount of wages paid compared with a 
month ago, and an increase of 2.3 per cent. compared 
with a year ago. 

In the other leather trades employment was quiet 
generally. It showed little change compared with 
either a month ago or a year ago. Trade unions 
with a membership of 3698 had 6.9 per cent. of their 
members unemployed, as compared with 7.2 per cent. 
a month ago, and 6.9 per cent. a year ago. 

Employment in the paper-making trades continued 
good, and was better than a year ago. 

The printing and book-binding trades were dull 
on the whole, and worse than a month ago and a year 
ago. In the printing trade the percentage of trade- 
uaion members unemployed was 5, as compared with 
4.9 per cent. a month ago, and 4.3 per cent. a year 
ago. In the book-binding trade the percentages for 
the same times were 4.3, 2.6, and 3.9 respectively. 


The building trades continued slack—worse than a 
month ago, and still worse than a year ago. 

Employment in the furnishing and wood-workin, 
trades was bad—it was worse than a month ago an 
a year ago. Trade unions reported 9.8 per cent. of 
their members as unemployed, as compared with 8.5 
per cent, a month ago, and 6.4 per cent. a year ago. 

Employment in the pottery trade was fair, but not 
so good as a month ago ora year ago. In the brick 
and tile trades it continued bad, much short time 
being worked. 

In the glass trades employment was fairly good on 
the whole, but was not so good as a month ago. It 
showed some improvement as compared with a year 
ago. Returns received from firms employing 10,154 
workpeople showed a decrease of 6.1 per cent. in the 
amount of wages paid, as compared with a month ago, 
and an increase of 3.8 per cent. as compared with 
year ago. 








Employment of agricultural labour was generally 
fair, but in some counties frost, snow, or rain caused 
the employment of day labourers to be somewhat 
irregular. The supply of this class of men was in 
general slightly in excess of the demand. 

Dock and riverside labour generally was in moderate 
demand in London, though less than a month ago and 
ayearago. At the other ports employment was quiet 
on the whole, and showed a decline as compared with a 
month ago. The average daily number of labourers 
employed at the docks and principal wharves in London 
in the five weeks ended February 1 was 12,952—a 
decrease of 7.1 per cent. ea with a month ago, 
and of 4 8 per cent. compared with a year ago. 


Thirty labour disputes —_ in January, as com- 
pared with 17 in the previous month, and 41 in 
January, 1907. The total number of workpeople 
affected by disputes which began or were in progress 
during the month was 23,251, or 12,417 more than in 
December, and 869 more than in January, 1907. The 
aggregate duration of ali the disputes of the month, 
new and old, amounted to 382,000 working days, or 
221,200 more than in December, and 214,900 more 
than in January, 1907. Definite results were reported 
in the case of twenty disputes, new and old, directly 
affecting 3560 persons. Of these twenty disputes, 
four were decided in favour of the workpeople, eleven 
in favour of the employers, and five were compro- 
mised, 

The changes in rates of wages taking effect in 
January affected 424,600 workveople, of whom 369,000 
received advances and 55,600 sustained decreases. 
The number whose were increased included 
354,000 coal-miners in Yorkshire, Lincolnshire, and 
the Midlands. Amongst those whose w were 
decreased were 24,000 workpeople enga; in the 
engineering and shipbuilding trades on the North- 
East Coast and the Clyde, and 10,000 blast-furnacemen 
in England and Wales. The total computed effect of 
all the changes reported was an increase of about 
15,5002. per week, as compared with one of 7800/. a 


year ago. 








The American Federationist for this month has three 
Tesive articles on labour questions :—(1) ‘* Some 


uivocal Rights of Labour,” (2) ‘‘Supreme Court 





Government,” and (3) ‘‘ Trade-Union Success in Ger- 
many.” The two first deal with the legal aspects, and 
especially with judge-made laws and injunctions. The 
latter is again referred to in an editorial by Mr. Samuel 
Gompers, the President of the American Federa- 
tion of Labour. It appears to be likely that the ques- 
tion of injunctions will be strenuously fought out 
in the labour world, and will exercise much in- 
fluence in the forthcoming presidential election. It 
is even rumoured that a Labour candidate for the pre 
sidency may be nominated. The complaint is that 
judges read into the constitution of the Federal States 
doctrines not there mentioned or intended; and, fur- 
ther, that the laws of the several States are stretched, 
or limited, as the case may be, adversely to labour. 
The ition is delicate, and even dangerous. The 
American Federation of Labour is under an injunction 
now not to refer to articles manufactured by a certain 
firm, hence the uncompromising attitude of that 


organisation. The text of theinjunction is published, 
and also the federation’s protest. The brief reports 
onti- 


from — in all parts of the American 
nent and in Canada show how vigorously the work is 
going on. 





The nee of the Boiler-Makers and Iron-Ship- 
builders shows how deeply that branch of trade has 
been,-and is being, affected by depression in trade. 
The total number on the funds was at date 11,968; 
last month, 10,774. Of the total, 7680 were unem- 
ployed—last month, 6691 ; on sick benefit, 2587—last 
month, 2455; on superannuation benefit, 1701—last 
month, 1728. Some of the increase in the number of 
out-of-works was due to the strike of shipwrights, 
joiners, &c., on the North-East Coast, and the outlook 
is gloomy as regards the near future. It is stated in 
the report that over 12,000 out of the 53,000 mem- 
bers were really on the different funds. The very 
large proportion on the sick fund is referred to as 
abnormal. There was a decrease of 96 in membership, 
inclusive of deaths and arrears, after accounting for 
the admission of 192 new members. The activity of the 
Free Labour Association is adverted to, in view of 
the disturbed relations of capital and labour on the 
Clyde, the Tyne, and the North-East Coast generally. 
The members have to ballot for delegates to the next 
Trades Congress, and they are urged only to send one 
for each district, to save expenses, or eight in all; the 
districts have the right to nominate more than double 
that number. 


The report of the Operative Cotton-Spinners for 
the current month shows the continuous prosperity in 
this branch of the cotton trades. ‘The average 
number of full members unemployed during the 
month was only 134, the proportion being at the rate 
of 1.64 per cent. : previous month, 1.55; and same 
month a year ago, 1.82 per cent. There were also 
52 per week on the funds through temporary stop- 
pages, and 61 by accidents, and 138 piecers, making a 
total from all causes of 385 per week, or 4.71 per 
cent.; previous month, 3.84 per cent.; and a year 
ago, 4.31 per cent. The united membership at date 
was 17,489, an increase of 173 in the month, ‘and 
1196 more than a year ago. The officials of the 
union dealt with 126 cases of dispute in the month, 
chiefly relating to the speed clause in the list; and a 
large number of small disputes were attended to, of 
which no record could be kept. The office work had 
so increased, owing to the recent disputes, now hap- 
pily ended, that there was little time to visit the mills 
to investigate complaints of members. There were 44 
accident cases reported from the various districts, and 
the large number of 86 claims for compensation under 
the Act were sent to employers, making 193 claims in 
the last two months. The total since the Act came 
into force was 2222. The amount of compensation 
agreed upon in each case, and the date from which it 
commenced, is given; also the name of person in- 
jured, the firm at which employed, and the kind of 
work being done at time of accident. These par- 
ticulars are a check — the claimants, and a security 
both to employers and the society. The report does 
not refer to the recent dispute ; indeed, the reports 
are usually free from such references, except in the 
cases settled mutually by the officials and the firm ; 
but the state of the cotton market and prices of cotton 
are always reported. 

There are no noticeable signs of increased activity in 
the iron and steel trades, as, indeed, during last week 
how could there be, with the strike on the North- 
East Coast and the ly wy of a gigantic lock-out. 
The situation was such that it may be useful 'to refer 
to the latest returns to the Labour Department of the 
Board of Trade, published last week, as re 8 un- 
employment in the engineering and shipbuilding in- 
dustries. In Lancashire, taking the Manchester, Sal- 
ford, and Liverpool districts, the proportion of unem- 
ployed engineers in the union was 4.5 per cent.; 

revious month, 5 per cent.; a year ago, 2.8 per cent. 
u the Oldham, Blackburn, Bolton, and Burnley dis- 
tricts, 4.2 per cent.; previous month, 3.8; and a year 





ago, 2.4 per cent. In the Midlands, Birmingham, 
Wolverhampton, and Coventry districts, the propor- 
tions were 4.7 per cent.; previous month, 5.5; and a 
year ago 1.7 per cent. On the North-East Coast the 
proportions were 10.4 per cent.; previous month, 14.7 ; 
and a year ago, 5.2 per cent. On the Clyde districts 
the figures were 11.1, 8.2, and 5.4 per cent. respec- 
tively ; and on the East Coast of Scotland 10.8, 9, 
and 4.1 respectively. The mean average for all dis- 
tricts was 5.8 per cent. only. It will be seen that the 
depression is mainly on the North-East Coast and in 
Scotland. On the Tyne there was some improvement, 
some overtime being reported. As regards ship. 
building, the depression is acute, and has been for the 
last two months. The proportion of unemployed on 
the Tyne was 13.7 per cent.; previous month, 13.1 ; 
on the Wear, 34.2 and 39 per cent. respectively. On 
the Tees and Hartlepool, the proportions were 27.6 
and 19.7 per cent. respectively. On the Clyde 18.2 
and 14.7 per cent. respectively. On the Humber the 
figures were 10.7 and 9.9 respectively; and at the 
Bristol Channel ports 12.8 and 14.2 respectively. The 
mean average of unemployment was 15.1 and 14.2 per 
cent. respectively in the last two months, as against 
8.8 per cent. a year ago. On the Tyne and the Tees 
labour disputes affected the situation, and also on the 
Clyde. The fi above given will account for the 
demand of employers for reductions in wages, which 
the men consider is not justified by the state of 
trade. 





The deep gloom which for so many days hung over 
the engineering and shipbuilding centres of the North- 
East Coast was pierced by a ray of light on Thursday 
and Friday in last week by reason of the prospective 
conference of the shipbuilding employers with the men’s 
representatives on Friday, and in consequence of the 
proffered intervention by the President of the Board 
of Trade in respect of the engineering dispute. But 
the gloom deepened before Friday night had closed by 
the new attitude taken up by the employers. In 
reply to a request from the men for new proposals, 
lock-out notices were withdrawn, and instead thereof 
the employers demanded that the rates paid should be 
the same as on the Clyde. This intone the proposed 
wages reduction—namely, from ls. 6d. per week to 3s. 
per week in time wages, and on piece rates in propor- 
tion. The lock-out notices to the other trades were, 
at the same time, withdrawn, and the onus is thrown 
upon the workmen and the unions. Indeed, strikes 
had preceded what was intended to be the date of tho 
lock-out both in the wood-working trades and others, 
and in the engineering trades. The Boiler-Makers and 
Iron- Shipbuilders are not included, because they 
accepted the proposed reduction as modified in con- 
ference. But the cessation of work in other branches 
will affect them, and all the labourers employed at 
the various shops and shipyard works. We deal else- 
where with the engineers’ dispute. © 





On Friday last the Sweated Industries Bill passed 
its second reading in the House of Common without 
a division, and only after a very feeble protest. It is b 
far the most far-reaching labour measure ever passed. 
It was suggested by one hon. member that it should, 
in the first place, be limited to one branch of industry 
alone, instead of covering three, as the Bill provided ; 
but the Government gave no promise of any such 
limitation. The Bill not only passed its second read- 
ing, but was referred to the Home-Work Committee, 
which is a third stage in Bill legislation. The chair- 
man of that Committee welcomed the measure, but 
reminded the Members that while the House approved 
of the principle of the Bill, it was not committed to all 
its provisions. In his opinion it must be severely 
overhauled in all its details before being reported to 
the House, and that, too, by the light of the evidence 
which was being taken. 

The dispute in the pottery trades, in which a strike 
of 25,000 operatives are concerned, was still unsettled 
at the end of last week. At a large meeting of the 
employers it was resolved that the present time was 
inopportune for an advance in wages, the operatives 
demand being 15 per cent. besides other privileges. 
The employers state that they are prepared to meet 
the representatives of the operatives to discuss matters, 
but they do not see any —- of a Conciliation 
Board unless all sections will join. 





The proposed reduction of wages of railway em- 
ployés in America next month will, it is said, affect 
200,000 men, employed by 49 railway companies west 
of Chicago. The American Federation of Labgur has 
advised the five railway employ¢s’ unions to resiat the 
reduction, so that there is a prospect of a huge strike, 
with enormous losses to the companies and to the men, 
and also great inconvenience to the travelling public 
and lossés to traders. Thestate of trade in the Unite: 
States at present is fomenting great discontent in al! 
sections of organised labour. 
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“THE LAW OF RATING MACHINERY.” 
To THe Epitor or ENGINEERING. : 
Srr,—The article in your last issue raises again a 
question which is of great importance. It is, of course, a 
glaring anomaly that machinery should be rated at all, 
whether fixed or not, for the effect of a rate on machinery 
is necessarily to check its use—a serious consideration for 
a country where machinery plays such an important part 
as it does with us in these times of competition with 
other nations. I notice, however, that your article con- 
tains no suggestion except that ap) should be made 
against extravagant assessments. J b 
this advice, if followed, will provide any logical solution 
of the difficulty. Sach an important problem cannot be 
dealt with piecemeal. ong as we retain our present 
system of assessing on the letting value of a subject, the 
mere exemption of machinery from rating, while relievin 
machinery users, would only aggravate the grievances o 
other trades and industries in which little or no 
machinery is required. The amount of rates now 
charged upon warehouses, shops, and business premises 
of every kind, and, worst of all, upon the homes of the 
people, would all be increased if machinery alone were 
exempt. The cultivation of the soil, the building of 
houses, the improvement of property, the application of 
invention to practical uses—in a word, industry 
enterprise of ev kind—are all handicapped by the 
heavy toll demanded by the rate-collector. Rateable 
value, or the net annual value of premises occupied, has 
long been scouted by all thinking persons as an utterly 
fallacious test of the ratepayer’s ‘‘ability to pay.” As 
the basis of our current system of local taxation it stands 
condemned, and the only question is as to the new basis 
which must, sooner or later, inevitably take its place. 
Yours, &c., 
W. R. Lester. 
Broad Sanctuary Chambers, 20, Tothill-street, 
Westminster, February 20, 1908. 





THE LATE J. MACFARLANE GRAY. 
To THE Eprtor oF ENGINEERING. 

Sir,—Having read with profound sorrow the announce- 
ment of the death of Mr. J. Macfarlane Gray in your 
issue of January 19, I cannot, at the same time, refrain 
from expressing een + that his services to the world 
in general and to the engineering profession in particular, 
also his fine character as a man, are so fully appreciated, 
as set forth in your article. I am sure that this feeling 
will be shared by a great number of engineers, especially 
the younger men, as all who ever met him could not help 
but be influenced by his genius to lead men to a higher 
level, not only in professional, but also in moral lines. 

In speaking of a future life, he said to me once: ‘I 
expect to live my future life in the memory of my friends,” 
and, surely, he will not be disappointed in this expecta- 
tion. 

There is one service which Mr. Gray rendered to psople 
of limited means which may not be generally known, and 
that was his book ‘‘The Arithmetic of Building Associa- 
tions.” When these associations were first formed, their 
results were somewhat of a mystery to a number of 
people, and Mr. Gray’s book was the first attempt to 
put their workings on a correct and scientific basis, and 
was generally accepted as a standard by all concerned 
in their management. Mr. Gray was constantly con- 
sulted by many societies, employed to audit their 
accounts, and his influence was all powerful to secure 
honest and efficient conduct of these beneficial insti- 
tutions. 

Faithfully yours, 
Joun Have. 
Berkeley, California, U.S.A., February 7, 1908. 








THE PROBLEM OF FLIGHT. 
To THE EpiToR oF ENGINEERING. 

Sin,—I write you in answer to the letters of Mr. Massey 
and others in ENGINEERING of February 21. Mr. Massey 
puts the case of coming down safely in a very clear light ; 
that problem has not yet been tackled. Theglider has no 
choice of a landing place; an aeroplane might glide to 
earth, but would not be controllable. It might land among 
the chimney-pots, or in a forest, or in peat moss, or in 
the sea, and that would be its last glide. 

The down-coming of all aerial machines in safety when 
the power ceases to act must be absolutely certain, and 
the only apparatus known at present for that purpose is 
the parachute. And from direct experiments I have 
found that the parachute can be very much improved, 
so that a much smaller area per pound weight can be 
used safely than by the ordinary circular sheet with a 
central vent. 

To Mr. Sidney Hollands I would reply that Mr. Far- 
man’s aeroplane weighed 1100 1b., and had, so it is said, 
8 50-horse-power engine, so that it lifted 22 lb. per horse- 
power. There are many instances of screws lifting more 
than that per horse-power, without any aeroplanes at 
all. Ihave demonstrated in my paper to the Aeronau- 
tical Society that the lifting power of propellers increases 
per horse-power with increase of diameter, vw be- 
cause we get greater thrust with less slip or acceleration 
of the fluid. 

Lord Rayleigh’s r showed that a straight-line 
moving ie has a higher efficiency than blades in rota- 
tion ; that is so at present, but that fact does not help 
much in the podeend swe m favour, for no aeroplane can 
move of itself or be driven forward directly by an engine. 
All —- — v4 combined — . : rgd 
cannot get without the propeller, which is sai 
be £0 inefficient. Now the success of a machine depends 


not upon the efficiency of one of its elements, but upon 





do not think that | that 1 horse- 





the product of all its elements ; hence if the aeroplanes 
have 90 cent, efficiency and the propeller 30 per cent., 
the final result is an efficiency of 30 x 90 = 27 per cent., 
or less than the efficiency of the propeller alone. 
Mr. Roe says propellers are being improved daily; that 
I very weil know, but every improvement in the propeller 
makes the aero) less necessary ; for as soon as it 
reaches an efficiency of 70 per cent., aerial navigation 
comes within the reach of engineering practice. Ib is all 
well to quote Langley and others, giving a —_ 
of 209 lb. per horse-power carried by an aeroplane ; but 
neither Langley nor any of his f 
wer is to 


wers show us how 
applied to the said aeroplane. 


Theoretically a propeller could lift far more than that | | 


per horse-power; but, practically, it cannot be con- 
structed. It is an error to say that because air is so 
—_ oe ase Lame ny f than ae it ney mg 
with at far higher s; y @ propeller. e 8 is 

overned by ‘the acceleration gives to the fluid, and the 

igher that is the less the efficiency. correct view is 
that : = 4 is so, much b = weight the pro- 
oS o- with a correspondingly greater mass or 

Ik of fluid per second at not much greater velocity 
than in water. The sectional area of the column of air 
—_ upon should be nearly 700 times greater than that 
of water. 

We can hardly discuss the performances reported of the 
invisible machines of Messrs. Wright Brothers; time 
enough to refer to them when the machine can be seen 
by the eyes. 

_Mr. Phillips refers to turbine blades as being similar to 
his propeller blades, and the efficiency of the turbine is 
assumed to argue for the efficiency of the blade as a 
propeller ; the two functions are, however, totally different. 

In the turbine there are fixed guide-blades, which 
direct the fluid into the moving blades at the correct 
angle. A propeller cannot be considered as a reversed 
turbine—it has no guide-blades; it is rather to be con- 
sidered as a reversed windmill ; and in my experience a 
first-class modern windmill blade, such as won the Agri- 
cultural Society’s first prizo, makes the most effective 
propeller blade. : 

ere is no getting away from the propeller question ; 
it all turns upon that. Aeroplanes or no aeroplanes, there 
must be propellers. And quite as important is the 
safely —_— down of the machine when en panne. 

The small weight of the air per cubic foot must be 
taken into account in aeroplanes and other machines 
quite as much asin balloon problems, A 7-ft. propeller, 
as cited by Mr. Phillips, on a 20-horse-power engine 
could not possibly deal effectively with that power. To 
show this, and answer Mr. Hollands’ assertion that 
larger propellers give no more lift per horse-power, 1 will 
assume this 7-ft. propeller accelerated the air to, say, 
60 ft. per second—a fairly high velocity. If we take V 
as the weight of air acted upon per second, and V as this 


velocity, the thrust would be T = 
The column of air acted upon may be taken as equal in 


cross-section to the disc area of the propeller—say 38 ft.— 
and this multiplied by V and 0.08 will give the weight of 


air dealt with per second = 182 1b.; the thrust will then be 
182 x 60 _ 
- — = 341 Ib. 
The horse-power will be equal to 
wv? _ 
—_— « 20 horse-power nearly. 
550 


Now takea propeller of half the acceleration V = 30 ft. 
per second, and four times the area, ssy 15 ft. in dia- 
meter, we get 0.08 x 30 x 152 = 364 lb. of air persecond, 


and the thrust = “eS = 341 lb.; same as with the 
7-ft. propeller. 
And the horse-power = 
SOK = 10 horse-power nearly, 
550 


showing that by doubling the diameter or increasing the 
area four times we get the same thrust with half the horse- 
power ; with the small propeller it is about 17 lb. per horse- 
power ; with the — = one 34 lb. per horse-power. 

These are figures for propellers taken without losses or 
inefficiency, and merely to refute the statement that 
‘large propellers lift no more than small ones per horse- 
power,” as made in Mr. Hollands’ letter, and to supply the 
news asked for by Mr. \ ‘ 
: Yours faithfully, 

Glasgow, February 21, 1908. Rankin KENNEDY. 





To THe Eprror or ENGINEERING. 

Srr,—As your correspondent of last week, Mr. A. V. 
Roe (in whom I think I recognise an old friend and 
former fellow-member of the Aeronautical Society), has 
invited expressions of opinion from those who have had 
experience with propellers, I take pleasure in saying that 
my experience entirely endorses his interesting remarks. 

High speed, comparatively fine pitch, and ample dia- 
meter are certainly highly essential in aerial propeller 
design ; but, besides these, I have found several “‘new 
a ee ” highly conducive to efficiency. 

r. Roe states another fact—now fairly obvious—in 
remarking on the very inefficient aerial propellers 
hitherto designed and used. : ‘ 

Marine propellers—to which I have also given consider- 
able attention—bear on this subject to only a limited 
extent, in which I think Mr. Roe will agree with me. 

It may be said—and it is only stating a fact—that few 
experimenters have devoted more time and careful atten- 





tion to aerial propeller design for many years past than 
myself. This has enabled me to produce a propeller 
having the following characteristics :— 

1. The highest efficiency yet recorded (i.¢., ratio of 
thrust and volume of air displaced to brake horse- power 
*pplied), and I am guaranteeing this. 

. An exceedingly light and rigid structure (of ont, 
to which the e3sential design (of blades, &c ) lends itself 
most satisfactorily. 

3. Minimum radii of centres of pressure and mass, 
thereby reducing the necessary driving torque, and also 
the centrifugal tensile stress. 

4, Air propelled in a solid column, without centrifugal 
Oss. 


5, Extreme simplicity of design. 

These are not “paper ” results, but have been demon- 
strated in a ao and careful course of testing with 
a 6-ft. propeller, the weight of which, by the way, is 11 lb. 

I may remark that its efficiency far exceeds that quoted 
by another correspondent last week—viz., ‘220 lb. thrust 
for 20 brake horse-power.” 

It is scarcely necessary for me to say that the thrust of 
the Farman propeller was not 30 lb. per horse-power (as 
Mr. Kennedy evidently thought), nor anything remotely 
approaching it. The best result obtained with the Maxim 
propeller was 9 lb. thrust per brake horse-power. 

Doubtless, if Farman had had an efficient pees, he 
would have achieved something much more startling. 

Reverting to the discussion, lifting-screws v. aero eS, 
it is satisfactory to see the advocacy of the former in a 
minority of one, and that others recognise how pronicies 
the latter —— is, and for the development of which | 
think the Wright Brothers have not been ee due 
credit. They have worked successfully, but unobtrusively, 
for several years. 

Yours faithfully. 
Srpney H. Houtanps. 

61, Parliament Hill Mansions, Lissenden-gardens, 

Highgate, N.W., February 22, 1908, 


To THE EprTor or ENGINEERING. 

Srr,—In the recent issues of ENcingERING there have 
appeared several letters from various fiying-machine 
enthusiasts in to the superiority or otherwise of 
the Helicopter flying-machine over the aeroplane flying- 
machine. As 8 safety, there can be no question as 
to the superiority of the aeroplane, as, should the motive 
power fail, the aeroplane offers a much ater area to 
prevent a rapid descent than do the blades of the Heli- 
copter. Have none of your correspondents read an account 
of Sir Hiram Maxim’s experiments in regard to mechani- 
cal flight? As is well known, a number of years ago, this 
eminent scientist constructed a flying-machine that did 
actually fly, although it was kept within bounds by 
wheels running between two superimposed rails. 

Maxim carefully studied the possibilities of an accident 
if the motive power should fail, and so he equipped his 
machine with two smaller aeroplanes, one at the front 
and one at the back, which were capable of being altered 
so that they would be at opposite angles to each other, 
and by doing this he claimed that he would be able to 
make a descent with comparative safety and almost 
absence of shock. Personally I do not remember whether 
this was tried practically, as I never saw any mention of 
the machine flying without the limiting rails, and so 
cannot say whether this is feasible or not; but the idea is 
certainly worth a trial, coming as it does from so eminent 
a scientist as Sir Hiram certainly is. 

Why do not the present-day aeronautical enthusiasts 
take up the trail where Maxim left it, as he was certainly 
progressing in the right direction. I shall be pleased to 

ear the views of Messrs. Sidney Hollands, Horatio 
Phillips, and Rankin Kennedy in regard to this particular 
flying-machine. ‘ 
Yours faithfully, 
JouN Kirksy. 
‘** The Grange,” Pilsley, Chesterfield, Feb. 22, 1908. 





To tHe Eprror or ENGINgERING. 4 

Sir,—I would call attention to the following, which 

ner be new to some of your ers :— 
_ It is said that in aerodynamical experiments in Russia 
it was found that the lifting power of a screw-propeller 
was more than doubled by a horizontal current of air of 
20 ft. per second, as compared with still air, and the 
driving power required was not increased. 

This extract, which is not verbatim, I took from Nature, 
April 25, 1907, and the source of information originally 
was two publications of the Institut Aerodynamique de 
Koutchino. . 

If the above is to be relied upon in practice, there is 
evidently a better chance for the vertical screw contend- 
ing with the aeroplane. 

I remain, yours faithfully, 
6, Pulteney-street, Bath. B. J. P. Roperts. 





To THe Eprror or ENGINEERING. 

Str,— With reference toyour excellent editorial on ‘‘The 
Problem of vies a in your issue of ne 14, I quite 
agree with you that the huge size and power of the present- 
day aeroplane uires emery Ce pn and this 
can, no doubt, be done, without of efficiency, in the 
manner you suggest—namely, by fixing the superposed 
planes more closely together. 

Perhaps the greatest future for the flying-machine lies 
in a combination of the hydroplane and aeroplane ; it is 
quite possible, with our present knowledge, to build a 
hydro-aeroplane capable of starting from and landing 
on water. To-day the greatest om on water is held by 
a crude experimental pte anes ; these experiments 
brought to light the extraordinary — effect of the 
hydroplane : 1 square foot of surface at a slight angle was 
found to support 350 Ib. at 30 miles per hour. Like the 
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aeroplane, a well-designed hydroplane requires no extra 
power (and even less at pat higher angen for higher 
speeds, owing to the angle of planes uced as the 
speed increases ; this, of course, only h good up to a 
certain limit, d ding on the head-resistance, &c., of 
the machine. en the hydroplane surfaces are applied 
to the aeroplane, pees would be fitted well below the 
aeroplane on water and air-cutting struts, to enable the 
hydro-surfaces being well submerged, so as to travel 
under rough water with the floats out. These latter, which 
would be torpedo-shaped, would be some feet above the 
hydro-surfaces, and, n, some few feet above the 
floats would be mounted the aeroplane accommodation. 

In view of the fact Professor Langley showed that 
1 horse-power could carry 209 Ib. at 45 miles per hour on 
an aeroplane at 2 d it is interesting to note the 
horse. power required for moving weights at certain speeds 
by other means of locomotion; for instance, the 

Motor-cycle has carried 150 lb. per horse-power at 50 
miles per hour. 

Motor-car has carried 130 1b. per horse-power at 534 
miles per hour. 

Train (steam) has carried 1000 lb. per horse-power at 
50 miles per hour. : 

Atlantic liners have carried 1500 lb. per horse-power at 
30 miles per hour. 

These two latter are o} to correction ; the two former 
cases had rather a large head resistance, which could have 
been reduced with a torpedo-shaped ones. 

ully, 


Yours faith 
A. V. Rok. 
47, West-hill, Wandsworth, London, 8. W., 
February 25, 1908. 


P.S.—The Wright Brothers carried 50 Ib. per horse- 
power at 39 miles per hour during their flights.—A. V. R. 





To THe EprTor oF ENGINEERING. 

Si1n,—Before describing my latest machine, which was 
completed and tried last summer, I will, with your per- 
mission, comment upon the letters on the above subject 
that have recently ap in your columns. In your 
issue of the 14th inst., Mr. Rankin Kennedy makes state- 
ments which at once show that he is drawing upon his 
imagination. Had he been an experimentalist, the fol- 
lowing statement would never have been made :—‘‘ We 
can easily imagine the aeroplanes fixed to radial arms and 
carried in a circle, instead of in a straight line ; the only 
difference would that the outer parts of the planes 
would travel quicker than the inner parts; the principle 
of action would be exactly the same, and a lift would be 
obtained depending upon the velocity, the area, and the 
angle of inclination.” Allow me to assure Mr. Rankin 
Kennedy that there is a vast difference between the two 
methods for obtaining lift. When the aeroplanes are 
fixed to radial arms, and carried in a circle, they are 
compelled to work in air already disturbed by the pre- 
ceding aeroplanes; whereas, when the aeroplanes are 
carried forward in a straight line, the air is unaware of 
their approach until the aeroplanes have taken their grip 
upon it, This is rage true with regard to very 
narrow surfaces. Again, . Rankin Kennedy states 
that ‘the parachute is an absolute necessity for coming 
down safely.” If this is so, the sooner we give up the 
study of the problem the better. In your last issue 
Mr. William H. Massey seems greatly concerned about 
coming down safely. hen we can J about over the 
fields foe an hour at a time, keeping as close to the ground 
as the hedges will permit, it will time enough then to 
take into consideration the convenience of a passen 
who suddenly wishes to land when travelling at 40 miles 
per hour at an altitude of 144 ft. 

Mr. Sidney H. Hollands states: ‘‘ Larger fans will 
not give increased /ift per horse-power.” This statement 
is totally wrong, which he can easily prove for himself by 
a simple experiment, or any marine engi woul 
quickly set him right in this matter. Mr. Hollands’ next 
statement is very interesting: ‘‘There is the further 
advantage that, with suitable fixed gliding surfaces, 
passive flight or aspiration can be achieved.” The history 
of aspiration is as follows:—When Mr. H ve, of 
Sydney, Australia, visited this country, he ed upon 
me and said :—‘‘I was greatly interested in the account 
of your experiments which — in ENGINEERING, 
August 14, 1885, especialiy with the very concave surface, 
Fig. 6. You found that in this model an eddy or vortex 
was formed in the forward part of the concavity, but you 
left me to discover the wonderful properties of this 
vortex, to which I have given the name aspiration. This 
is the great secret of aerial navigation, for | its use 
surfaces are not only made self-sustaining, but self- 


propelling.” 

Aher Gassing this statement I could not refrain from 
an incredulous smile, upon which Mr. Hargrave quickly 
took his departure. Aspirationis merely another expres- 
sion for perpetual motion. 

Mr. A. V. Roe states that the Wright Brothers have 
carried over 50 lb. per horse-pewer at 39 miles per hour. 
This statement should be followed by the words ‘“‘Ameri- 
can paper.” The Wright:Brothers’ machine is of the rag 
family—i.e., the supporting surfaces are of woven fabric. 
Thirty years ago I made machines of the same type; they 
were failures. Sir Hiram Maxim’s machine was also of 
this No one could have made a better machine 
than but it only carried 28 Ib. horse-power, and 
was therefore a failure. Professor ley did speeay 
the same thing, with a similar result. ears , Mr. 
Henry Farman, with a much smaller machine, has 
obtained a little better result. 

Both Sir Hiram Maxim and Professor Langley, before 
building their filying-machines, made extensive experi- 
ments with a rigid sustainers, and 
then threw away the w! of the knowledge so gained 
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by making their machines with broad sustainers of woven 


d | fabric, which requires a multiplicity of struts and guys 


—that greatly in the resistance—to keep it in 
anything like shape. After making several gliding- 
machines, some fitted with woven-fabric sustainers, the 
others with rigid blade-sustainers, I long ago came to the 
conclusion that those with rigid blades were the only 
practicable ones. As a comparison between the two 
types of machines, the owners of the rag variety are 
very careful not to bring their machines out into the 
= when there is any wind, whereas one of my ma- 
chines with rigid blades was, after the engine been 
removed, left out in an open field the whole of the 
winter. It was anchored to the ground and left without 
any covering or protection whatever, and the following 
year further experiments were made with the same 
machine. 

The accompanying illustrations show the machine I 
tried last summer. In previous machines I used only 
one frame of sustainers, but found the longitudinal 
stability defective. In my last machine I used four frames 
of sustainers. The general dimensions of the machine 
can be judged from the propeller, which is 7 ft, in dia- 
meter. The yy do not show the driver very 
distinctly. The y of the machine consists of a trian- 
gular girder with lattice bracing of steel ribbon, the 
weight is supported by two 28-in. pneumatic tyred wheels, 
there are two other smaller wheels to keep the machine 
upright when resting on the ground. The propeller is 
in front and is driven by an eight-cylinder diagonal air- 
cooled engine, giving from 20 to 22 brake horse-power at 
1200 revolutions per minute, This engine is not a copy of 
the “‘ Antoinette,” because it was made several years ago 
and has seen long and rough service, it having been in 
‘our , caused by running into trees, hedges, 
ditches, &c.; it is now being fitted with its fourth crank- 
— The propeller, bein 
un 


| in front, is always the first 
to come to griet 5 one ae broken off, and the 
weight of the other e generally cripples 


the propeller shaft and crank. For the future a universal 
joint will be placed between them. The sustainers are 1} in. 
wide and 3 in. thick, with 2-in. spaces between them, the 
section being that shown. On this occasion I used a very 
large amount of co aahony | surface, in order that the 
machine should not have to run far on rough ground 
before rising. When the machine was ready for trial, I, 
with difficulty, obtained permission to use a very uneven 
grass field. The machine was started in a dead calm, at 
first the jolting was terrific, and as soon as it was fairly 
off the ground the boundary of the field was nearly 
reached. The machine is provided with a vertical rudder, 
| but it would have been madness to have attempted to 
describe a circle in the confined space I had at my dis- 
| posal. A low post was then fixed in the centre of the 
field, and the machine tethered to it by steel wires 200 ft. 
long. On the first attempt to run the machine round the 
circle, the severe jolti 


é broke the crank-shaft in two 
places and did considerable damage to the engine. Thus 
ended the trials for last year. Machines intended to 
start with a preliminary run on rough ground should be 
mounted on springs, and a universal joint fitted between 


the propeller and crank-shafts. 


Yours faithfully, 
West Barnham, Sussex. Horatio PHI.uips. 
P.S.—If Mr. A. V. Roe will send me the dimensions of 
his engine and number of revolutions, I will with pleasure 


provide him with particulars of suitable propeller. 





Tue “Nationa Revirw.”—The March issue of the 
National Review opens a new series, the type and 
rome style of the review being completely changed. A 
eature is an article on the Russo-Japanese War, which 
seems to have been prepared from exceptional sources of 
information, and throws considerable light on diplomatic 


movements prior to the outbreak of the war. To our 
readers, the article by Sir William Ramsay on Lord 





Kelvin will probably be found of greater interest, 
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ELECTRIC WARPING-WINCHES. 


CONSTRUCTED BY MESSRS. J. P. HALL AND CO., ENGINEERS, OLDHAM. 





Fie. 1. 


WE illustrate herewith a compact form of electric 
warping-winch, which is manutactured by Messrs. 


J. P. Hall and Co., of Oldham. It will be seen that | 
there are two views of this winch, both of which are | 


reproductions from photographs, Fig. 1 representing 
the machine as’ it appears when ready for work, and 


Fig. 2 when it has had several covers removed, so as | 


to expose the inside of the motor and other parts. 


These winches are made in two sizes, the smaller 


being designed to give a pull of 30 cwt., and the larger 
a pull of 60 cwt. on the rope, the speed in each case 
being 50 ft. per minute. ‘The winches are, however, 
capable of giving a higher speed at lighter loads. - The 
bed of the winch is a strong iron casting of box sec- 
tion, on the top of which the gear-box is placed, and 
held in position by a mid-feather and steel screws. 
At the other end of the bed the motor is carried, 
while under the gear-box a space is allowed for the 
resistance-box. 

The type of motor used is the firm’s well-known 
reversing crane type, of which they inform us they 
have supplied over 30,000 brake horse-power during 
the last few years. These motors are series wound, and 
are entirely enclosed. They are rated for a continuous 
full-load run of half-an-hour, with a temperature rise 
of 75 deg. Fahr. The controllers are of the tramway 
type, arranged for reversing the direction of rotation 
of the motors, and between the motor and the gear- 
box is fitted one of the firm’s magnetic brakes for 
holding the motor when the current 1s off. The gear- 
box itself forms an oil reservoir, and carries the main 
bearings and also the bearings for the worm spindle, 
as is clearly shown in our illustrations. All ot these 
bearings are of Admiralty bronze. The worm-shaft 
bearing farthest from the motor is provided with thrust- 
collars, and the other bearing has a gland through 
which the shaft passes. The worm-shaft bearings are 
below the level of the vil, and are so arran as to 
—— automatic circulation, and are thus well lubri- 
cated, 

The shaft which carries the warping-drum is of 
steel, and the worm-wheel, the upper part of which 
may be seen in Fig. 2, is formed with a cast-iron boss, 
on which is fixed a bronze rim, on which the teeth are 
cut. The drums are of cast iron and are 104 in. in dia- 
meter in the smaller size winch and 12 in. in the larger 
size, at their smallest diameters. The net weight of 
the machines is 25 cwt. and 354 cwt. respectively. 





Tue Unirep Srares Sree, Corporation.—The net 
earnings of the United States Steel Cor tion last 
year were 160,984,477 dols., as compared with 156,624,278 
dols. in 1906. The net revenue of the Corporation in 
Uctober was 17,052,211 dols., as compared with 14,984,926 
dols. in October, 1906 ; in November, 10,467,253 dols., as 
compared with 13,482,464 dols.; and in December, 
,034,531 dols., as compared with 13,277,574 dols. The 
orders on hand at the close of last year represented 
#,624,553 tons, compared with 8,489,719 tons at the 
ose of 1906, Although the dividend upon the common 
stock of the Corporation was only at the rate of 
~ per cent. per annum for the last quarter of 1907, it 
Paar peony & distribution of 2,541,513 dols. The divi- 
i na cok for the > quarter was 
e rate of 7 per cen r annum, and re 
distribution of 6,304,919 dols. The 7 Screed ye ee 
the outstanding bonds of the ation for the last 
; amen oF — oo “4—y dols. The allocation made 
: ue for the last quarter of 1907 to - 
ciation and reserve funds was 5,683,275 dole —— 
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TEST OF A LIVE-STEAM FEED-WATER 
HEATER.* 


By Professor Joun Goopman and D. R. MacLac#ian, 
of the University of Leeds. 


Tue authors of this paper have long wished for an 
oye me | of making an exhaustive test of the efficiency 
of a live-steam feed-water heater. Many of the tests 
which have been made appear to show that some econom 
results from the use of such heaters; but it is very diff- 
cult to see the reason why economy results from taking 
live steam from a boiler and returning it immediatel 
afterwards when mixed with the feed-water. In gener: 
the percentage of saving claimed is not t, and it is 
evident that, in order to get a really reliable comparison 
of the efficiency of a boiler with and without a live-steam 
feed-water heater, extreme care must be exercised in 
making the tests, and, moreover, the conditions under 
which the plant is working during the comparative tests 
must be uniform. Such an opportunity presented itself 
at some works in is, where the conditions for testing 
are quite ideal, since the output of the boiler is as nearly 
constant as it is possible to be, owing to the fact that the 
work on the engine does not appreciably vary from day 
to day. The engineer of the works was as anxious as 
were the authors to secure accuracy, and therefore spared 
no trouble in making the iminary preparations. 

Description of Plant.—The boiler under test was of the 
“ dry-back ” type made by Messrs. Davey, Paxman, and 
Co., Chelmsford. The leading dimensions of the boiler 
are :— 


nn ‘sig sia - ” he b ft, 
Number of tubes... at he ui 60 
Diameter of tubes ... we 3 in. 


The feed-water is opetet by means of a force-puinp 
driven from the cross-head of the main engine ; on its 
way to the boiler it passes through a filter for ——y 4 
oil, and thence (when in use) through a live-steam feed- 
water heater. The feed-water enters at the top of the 
heater, and is sprayed into a chamber supplied with live 
steam from the boiler. The water falling in a spray 
through the live steam attains a temperature nearly equal 
to that of the live steam, and, collecting at the bottom of 
the heater, flows by gravity through a non-return ve've 
into the boiler. Cocks are fitted to the heater for 
the discharge of air which collects in the heater. A small 
quantity of steam escapes with the discharge of the air ; 
but this quantity was not measured, being practically 
negligible. The boiler is fitted with an induced-draught 
fan of the ordinary type, placed at the base of the 
chimney: sianaiitie y 9 = 





* Paper read before the Institution of Mechanical Engi- 
neers, February 21, 1908. 





Method of Testing.—The boiler was thoroughly over- 
hauled and cleaned just before these tests were made; it 
was perfectly steam-tight, and was in excellent condition. 
During the week previous to these tests it had been 
‘‘off” for cleaning purposes, and was put under steam 
on the Sunday morning, June 30, 1907, and thereafter 
kept up to its full working capacity. The tests were 
made on the followi gga A and Friday ; thus the 
brickwork setting and the whole plant was thoroughly 
heated up, and was in normal working condition. It is 
well known that many boiler trials are rendered useless 
and misleading through unsuitable days being chosen for 
the tests: generally speaking, the first three days of the 
week should be avoided, if the boiler has not been under 
full steam over the week-end. The fact that the tem- 

rature of the flues was almost identical on the two 

ays of the test (Figs. 1 and 2, page 288) is in iteelf a 
proof that the brickwork was in a similar state as regards 
temperature on the two days. The fiue-gas temperature 
actually rose ‘very slightly during the trials, but this was 
due to the fact that the work done during the night— 
—10 p.m. to 6 a.m.—was somewhat lighter than during 
the tests. The brickwork setting was in excellent con- 
dition as regards being air-tight. All pines not actually 
required during the test were “blanked,” in order to 
prevent any error due to | 

Water Measwrements.—The water was measured in two 
standard tanks, each holding 1250 Ib., belonging to the 
Engineering Laboratory of the Leeds University ; the 
tanks were fitted with floats and accurately engraved 
brass scales. The level in the boiler gauge-glass was 
taken with the other observations, and care was taken 
to see that it was the same at the beginning and end of 
each trial (Figs. 1 and 2). There was a slight | 
amounting to 27 lb. of water per hour from the blow-off 
cock, which has been allowed for. The drippi from 
the feed-pump gland were caught and returned to the 
feed-tank. 

Coal-Measurements.—In order to ensure the t 
possible accuracy in the coal ts, and to be 
absolutely certain that the coal was of the same qualit 
on both days, the whole of the coal required for bot 
tests was viously weighed up in 1-cwt. bags, and a 
numbered tag was tied to each. On the day of the 
first test, bags bearing even numbers were taken for the 
first six hours, and those bearing odd numbers for the 
second six hours ; the remaining bags were used up on the 
second day. This system affords an excellent check on 
the measurements, and entirely prevents any error creep- 
ing in due to variation in the quality of the coal. During 
the test the weight of each bag was again checked ; the 
av weight on the first day was 112.7 Ib., and on the 

day 112.41b. The nominal weight used was cor- 
rected accordingly. ‘ pany’ 

A source of error common to boiler trials is that of 
estimating the quantity of fuel on the grate at the 
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beginning and end of the trial. In order to eliminate 
this, in the one the fire and ashes were cleaned out one 
hour before the test commenced, and the weight of fuel 
required during that hour was measured, and the times 
of firing no’ on the log-sheet. The same fire was 
similarly treated one hour before the end of the trial. 
The second fire was treated in an exactly similar manner, 
but half-an-hour before the beginning and end of the 
test. The working of the fires before the trial, as regards 
quantity of fuel fired and the times of firing, being exactly 
the same as that before the end of the trial, ensured that 
the fires were as nearly as possible the same at the end 
and at the beginning of the trials, both with regard to 
thickness and composition. 

This method does not interfere with constant steamin: 
so much as cleaning out both fires at the beginning anc 
end of the trial, and is much more accurate than esti- 
mating the thickness of the fires at the beginning and end 
of the trial. The method of stoking has a considerable 
influence on the economy of a steam plant, and in order 

ing from different methods the same 





to reduce errors as 
stoker was employed throughout both trials. 


TABULATED RESULTS OF TWO _ 12-HOURS TESTS TO DETERMINE TH 


or 


HEATER 


CARBON 


F 
350° 


1 8 


Noor 


10 i 
A.M. 


All the pressure and temperature readings were taken 
at intervals of fifteen minutes throughout the twelve 
hours. The flue gases were continuously, collected and 
were analysed every half hour in an Orsat gear, newly 
charged for the test. The temperature of the flue- 
was taken by a Schiiffer and Budenberg pyrometer, which 
was afterwards checked in the laboratory and was found 
to read 7 deg. Fahr. too low. All the thermometers were 
afterwards compared with our Kew standards, and, where 
necessary, the readings were corrected accordingly. 
Samples of the coal were continuously taken during the 
test, the whole of which were afterwards ground up ina 
mill and sampled in the usual manner. The coal analysis 
was made by a well-known analyst, Mr. Mackey, of 
Leeds; the calorimeter tests were made at the University. 
The fuel used was the Wombwell main steam-coal. 
Samples of the ash and cinders collected during the test 
were afterwards heated in a boat in a gentle stream of 
oxygen, whereby all the combustible matter was con- 
sumed ; the result showed that 20 per cent. of the ashes 
and cinders was combustible. The clinker was separated 
from the ash by hand-picking. 

The conditions of each test were remarkably constant 
throughout, Figs. 1 and 2; the amount of coal consumed 
and the water eres was almost identically the same 
on both days, and the authors believe it is almost im- 
possible to get two tests to agree more closely throughout 
than did those now under discussion. 

Results of the Tests.—The results of the two tests, 
Figs. 1 2, show that the boiler evaporated almost 
exactly the same quantity of water per pound of coal 
both when the heater was in use and when not in use, 
the results being even slightly better when the boiler 
was working without the heater, the actual increase in 
efficiency being 06 percent. It would be useless to pre- 
tend to this degree of accuracy in any boiler trial, and the 
difference might easily be accounted for by errors of obser- 
vation, notwithstanding the great care taken to eliminate 

authors would point out 


all errors ; bat at the sanfe tint the 





PM. 


that with the heater in use the actual heat radiation 
surface was in by that of the heater, and if this 
be taken into account the two tests agree even more 
closely. They are therefore forced to the conclusion that 
the heater has no material effect on the economy of the 
boiler; but from all appearances the deposit in the boiler 
is materially less when the heater is in use than when 
the feed-water direct to the boiler. 

The authors have assumed that the steam was dry and 
saturated throughout the tests, and from the fact that 





Sheet I.—continued. 


Capacity of water space 
} 


7 
8 
9 
0 ” steam space — 

1 Area of water surface in boiler 


Grate area occupied by airspace between bars 8.75 sq. ft- 
Total effective heating surface (tubes 660 eq. ft.) 


os 
s Total. 
at 6 in. in = cub ft. 
gauge-glass 102 8q. it. 


| 


Boiler. Sheet II.—Data Deduced from Observations. 








the boiler was not forced, and the steam was taken off| ° Abstract of 
uite steadily and at practically the same rate on both Observations. | | 
dasa, they do not see any reason for believing that it 8 Particulars et Remarks. 
was other than dry; but whether so or not, it was the| & of Observations. 
game on both occasions, and therefore the results are| = With | Without 
ay nes tk ‘ale s . Heater. | Heater. 
he authors wish to thank the secretary and the engi- | [> Si eames 
neer of the company for allowing therh to make these S Te een be “. o 
tests, and for making all the necessary preparations ; Fuel. | 
also the following University students who assisted in| 1, ghost Gescription — 
taking the readings :—Messrs. C. J. Barker, P. T. ace" mein 
Crowther, C. Hepton, P. Humphreys, H. Y. Hsu, | steam-coal. | 
c EFFICIENCY OFA LIVE-STEAM FEED WATER-HEATER. 
Si a%and 5% July, 1907, at Leeds. ia 
IS. 
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P. Naylor, C. A. Pollock, S, Reason, P. Sheard, J. F. 
a B.8c., M. P. Tsing, and E. W. Wilkinson, 
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BOILER TRIALS.* 

Report on the trials of a dry-back tubular boiler | 
working at Leeds. Made on July 4 and 5, 1907, under | 
the direction of Professor Goodman and Mr. D. R.) 
MacLachlan, of the University, Leeds :— 


Boiler. Sheet I-—General Description and Dimensions. 

Type of boiler—Dry-back, tubular, made by Messrs. Davey, 
Paxman, and Co. 

Test made at an output of 5000 Ib. of steam per hour. 

Object of the trial—To determine the efficiency of a live-steam 
feed-water heater. 


Ref. 
No. 


General Description of Boiler and Leading 
imensions. 





| Dry-back return-tube boiler. 

Diameter, 8 ft. 

Length, 14 ft. 

Number of tubes, 6) 

Diameter of tubes, 3 in. 

Two furnaces, 2 ft. 6 in. in diameter, 6 ft. long 

Course of flue gases.—Through the fiue-tubes, ack 
through the return tubes, and thence along the sides 
of the boiler. 


2 Method of starting and stopping the test.—See body of 
paper. 

3 Method of stoking and average thickness of fire.—Hand- 

| _ firing, by same stoker in both tests ; about 7 in. 

4 | Production of draught.—By chimney assisted by an in- 
duced-draught fan at base of chimney. 

5 | Chimney height.—102 ft. Area at bottom, 19.6 sq. ft. ; 
top 12.6 eq. ft. 

6 | Total grate surface (excluding dead-plate) . 30 sq. ft. 





* Arranged in three sheets, on the standard form for 
boiler trials, recommended by the Institution of Civil 
Engineers. : 





Noor 


TER. 
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PM. 


LEVEL 


Sheet II.—continued. 








f Fired per hour Ib! 582 | 573 
14; Fired per hour (ary) 
‘\ Ih| 572 | 563 | 
|Analysis by weight of 
| dried fuel— | 
| -Carbon p.c.| 78.58 : 
| | Hydrogen of Se g 
15 Sulphur oo} B01 8 
Ash... - vo} 562 a. 
| | Oxygen and other S 
matters .. p.c.| 8.78 3 
16 |Moisture in fuel » & 
| fired ..  ..perlb. 0.018 no 
17 |Calorific value of dried 2 
fuel (“‘ lower” value)| a 
B.Th.U. perlb.| 14,400 | 
18 |Carbon value per Ib.) } 
of dried fuel.. p.c.| 99 a 
° f 1 ithou 
Ash and Clinker. heater. heater. 
19 | otal per hour Ib.) 42.5 | 39.1 0.77 0.89 
20 |Carbonaceous matter : per cent. of total 
inash perhour Ib.) 4.5 5.1 | fuel fired 
Pag dry fue | By By 
gases— | volume | volume | By weight 
Carbonic acid p.c.| 6.9 68 | 10.26 | 10i1L 
Carbonic oxide ,, | None | None | one 
21 — aos ain, |} 125 | 129 13.51 13.9: 
trogen er- ‘ 
. — a, p.c.| 80.6 | 80.3 76.23 , 75.98 
22 | Average temperature) 
leaving boiler flues) 
leg. F.| 488 | 482 | 
23 Mean specific heat of! 
| products of combus- . 
| - tion a4 : 0.246 0.246 | 
| Air and Draught. 
24 |Temperature of air in 
beller Bouse deg. F. ee 
25 |Barometric __pregsure | 
in. of mercury 2944 29.60 | 
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Sheet II.—continued. 


26 | Pressure in smoke-box 
at front end of return 
tubes in. of water) 0.92 | 0.94 

27 Pressure over fire, in. 


of water ¥s + Not taken 
23 Draught at gas exit) 
from boiler, in. of! 
water .. oe --| 139 1.27 
£9 Draught at base ot 
chimney, in. of water, 0.7 0.7 
30 Weight of steam pe: 
hour used in produc- 
iog draught... Ib.) None None 
Feed-Water. 
31 |\frompump .._ Ib. 5078 5016 


(Temperature of feed) 
to boiler (vefore| 
heater) deg. F.| 126.8 124.8 
Temperature of feed 
to boiler (after 
| heater) deg. F.| 
Steam. 
tauge pressure, 1b. pet | 
square inch .. ee | 
\bsolute pressure, Ib.| 
per equare inch -| 1131 111.7 
/fotal moisture in 





32 |] 








325 


987 97.2 


- 


35 


steam .. per lb.| Not determined. 
36 | Cemperature of satu- | 
ration eg. F. 337 336 


Leakage occurred at the blow-off cock at the rate of 27 Ib. per | 


hour, which has been deducted from the total feed for net evapo- 
ration. 


Boiler. Sheet III.—Heat Account and Deductions. 








& 
= Heat Account , 
= (Per Pound of Dried British Thermal Per Cent. 
£6 Fuel ate, 
32 
‘87 Total heat value of 
1 lb. of dried fuel 
(lower value) 14,400 100 
With | With- With With- 
heater | out heater | out 
38 Heat transferred to the | heater | heater 


water (thermal effi- | 

ciency) aS -- 9,624 | 9,682 66.84 | 67.24 
39 Heat carried away by } | 
products of combus- 


tion .. vs +» 1,238 | 1,228 856 | 8.53 
40 Heat carried away by | 
excessair .. 1,580 | 1,610 10.99 | 11.18 


Heat lost in evaporat- 
ing and in super- 
heating moisture 
mixed with fuel .. 22 22 0.15 
42 |Heat lost by incom- 
plete combustion 
43 Heat lost by unburnt, 
carbon in ash as 114 132 0.79 
44 Balance of heat ac- | 
count : Errors of ob- | 
servation, and un- 
measured losses,such 
as those due to radia- 
tion, escape of un- 
burnthydro-carbons, 
superheating mois- 
ture in air, loss in 
hot ashes, &c. .-, 1,826 1,726 12.67 11.99 


4 


_ 


0.15 


0.91 





Total of lines 38 to 44 | 
equal to line 37 —..| : 14,400 14,400 100 100 


— —— 
| With | Without 





No. Deductions. Heater. Heater. 
45 Heat transmitted per square foot of 
heating surface per hour B.Th.U.| 5843 | 5787 
46 Weight of fuel fired per square foot} 
of grate perhour .. et Ib, 194 | 19.1 
47 _ Weight of dried fuel fired per square | 
— of grate od hour ee A 19.1 18.8 
48 ater evapora’ r pound of fuel! 
po wraps eerie <a 8.71 
49 Equivalent evaporation from and at) 
212 deg. Fahr. per pound of fuel 
mn red .. ee ee oe . | 9.78 9.84 
‘| Water evaporated per pound of dried 
fuel <. te 9 ao. ae 8.33 8.87 
51 Equivalent evaporation from and at 
212 deg. Fahr. per pound of dried 
fuel rte Jhed Sa 9.96 10.02 
52 Equivalent evaporation per pound of | 
carbon value of fuel from and at/! 
: 212 deg. Fahr... on ee Ib. 10.06 10.12 
3 Weight of feed from and at 212 deg. } 
Fahr. per square foot of heating 
- surface per hour o& Ib | 6 05 5.99 
54 Velocity of steam across water sur- 

- face... -. feet per second C.053 0.053 
“5 Air used per pound of dried fuel Ib. 27.3 27.6 
5S Ratio of air used to air theoretically 

needed .. mm - oe ne 2 54 2.57 





Roreway.—We hear that the wire ropeway extendin 
out over Lake Michigan, which wo brietly denccibed in -” 
'ssue of January 3, wasdestroyed by an ice shove onJanuary 
30, This line was used in connection with the construc- 
tion of the intake and tunnel works of the water supply 
of Chicago. The tunnel, as we mentioned in the issue 
co, —— to, agen" ape the lake as : 

; about two mi and the outer terminal o 
the cableway stood over the intake crib. 





ELECTRIC-FURNACE REACTIONS UNDER 
HIGH GASEOUS PRESSURES.* 
By R. 8. Hurroyn and J. E. Peravet. 
(Concluded from page 262.) 
GENERAL OBSERVATIONS ON THE ELEcTRIC ARC UNDER 
Hicu Gasrous Pressures. 
_ At the time the present research was started very little 
information was available with regard to the electric arc 
burnt in a com atmosphere, the investigations 
having been limited to small arcs and pressures of about 
15 atmospheres. The belief was then current that it 
would prove to be impossible to maintain an arc under 
gaseous pressures of 100 or 200 atmospheres. This erro- 
neous conclusion was due to a misconception of the nature 


























of the difficulties which had been encountered by the 
various workers.t . we 

For spectroscopical investigations it is necessary to 
obtain a relatively long arc, giving a clear flame between 
the extremities of the electrodes. Such an arc, it is 
undoubtedly true, can only be maintained in a dense 
atmosphere by means of an exceptionally high electromo- 
tive force. It should, nevertheless, be clearly understood 
that even low-tension arcs will burn without difficulty. 
At ordinary current densities the entire phenomenon ~| 
however, confined to the crater itself, and a jecte 
image of the arc shows merely the outline of the white- 
hot crater, and only occasionally isa flash of flame visible 
on the periphery. : ? : 

Electrically the arc is still well characterised by its 
high electromotive force, which instantly disappears if 
the electrodes are brought into ectual contact. Sets 

When the arc is started in a com non- oxidising 
atmosphere, the current is at first unsteady and the elec- 
trodes must be er fed up. Soon, however, a steadier 
state is reached. If, after such a run, the furnace is 
oa and the carbons examined, it will be observed 
that, by 





the action of the current, the electrcdes have | proport 


been so shaped as to nest one into the other, as shown by 
the dotted lines in Fig. 21. In this way a considerable 
cross-sectional area is produced over which the discharge 
can occur. A mushroom-shaped deposit of carbon accu- 
mulates on the extremity of the negative electrcde. 

The electromotive force of the arc rises as the pressure 


* Abstract of paper communicated to the Royal 


aay : . 
+ W. E. Wilson and G. F. FitzGerald, Proceedings of 
| the Royal Society, 1896, vol. lx., pages 377 to 283. 











of the surrounding atmosphere increases, * and at the high 
pressures used in the course of this work it mes more 
than double the normal value. It ia, however, the first 
few atmospheres which produce the greatest effect upon 
the voltage. 

A detailed analytical investigation of the arc would in 
itself, as can be jadged from the great amount of work 
carried out at ordinary pressures, require considerable 
expenditure of time, and is outside the scope of the pre- 
sent research. We, therefore, limit ourselves here to the 
few observations recorded in Table I., page 290, in which 
the behaviour of the arc under certain definite conditions 
of pressure and current is recorded. 

An interesting effect is throughout noticeable. Al- 
though the maximum length of arc is so much reduced, 
the voltage is in all cases abnormally high, and conse- 
quently a large. amount of power is concentrated in a 
small space. ‘wo very distinct types of arc exist. The 
most usual in these enclosed furnaces is found with a 
non-oxidising atmosphere, such as carbon monoxide or 
nitrogen. 

In such ares at ordinary current densities the electrical 
conditions are complicated by the rapid growth of a 
deposit of carbon, chiefly around the negative electrode, 
and often completely enclosing the end of the positive 
electrode. The difference between a resistance and an 
arc is then less marked. The aro flame is not visible, but 
is replaced by a zone of brightly incandescent carbon ; 
electrically the conditions are ill-defined and difficult to 
reproduce. It is consequently only during the early part 
of the experiment that concordant measurements can be 
obtained. As time goes on, the carbon deposit builds 
itself up, the voltage shows a tendency to rise, and the 
general appearance indicates that the electrical conditions 
more nearly approach those of a resistance than of a true 
arc. It is, however, almost inconceivable that a power 
of 5 or 10 kilowatts (see Fig. 22, B and C) can be ex- 
pended in such a limited volume of solid material without 
volatilising it ; and, as we shall see, the amount of dis- 





ERIC|PR URE 


ELECTROMOTIVE 
ANO 
CURRENT OF THE 
ARC IN VARIOUS 
COMPRESSED 








GASES, 






ruption as evidenced by the feed required is under these 
conditions extremely small. With an exceptionally high 
current density the arc in a non-oxidising gas at high 
pressure gives a well defined flame. : 

In Fig. 22, D, a comparison is given between arcs in 
carbon monoxide at 11 and 16 atmospheres, and an ex- 
periment made by Mrs. Ayrton} with an enclosed aro 
at ordinary pressure, using carbons of similar size. It will 
be seen that the increase of voltage due to an increase of 
fe pe of 15 atmospheres is very considerable. For these 

igh-current densities the apparent resistance of the aro 
under pressure remains tive, just as at atmospheric 
preesure. An entirely different type is obtained in an 
oxidising atmosphere, and in this case alone are the 
results comparable with the well-known conditions of the 
ordinary open arc. 

In Fig. 22, E, the electromotive force of a 150 atmo- 
sphere arc of about 2 millimetres length is given and 
compared with measurements made at atmospheric pres- 
sure, the positive carbon being 41 millimetres, the negative 
27 millimetres in diameter. : 

The data refer to the conditions existing while a fair 
ion of the oxygen was still present ; the arc then 
shows a Loo flame, which, if the electrodes are fed up 
rapidly and with regularity, can be easily maintained. 
Here, again, the increased voltage observed is due prin- 
cipally, as shown by other experiments, to the first 10 or 
15 atmospheres. 

For the purpose of general comparison, few data on large- 

* Duncan, Rowland, and Todd, Electrical World, 1893, 
vol. xxii., page 101, for 6.ampere arcs up to 10 atmeoe- 


pheres pressure. 
+ Mrs. Ayrton, ‘The Electric Are,” page 304, 
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current arcs being available, a number of measurements 
were made with an open arc burning at atmospheric pres- 
sure between carbons pine 41 millimetres, negative 
27 millimetres) and maintained at a constant | of 
8 millimetres. The curve thus obtained is ed in 
Fig. 22, A. Finally, it should be mentioned that, in 
the course of the chemical work to be described, constant 
use has been made of “smothered ” arcs, as, for instance, 
in the production of calcium carbide. With arcs of as 
much as 500 amperes between the extreme limits of our 
experiments—i.e., from 0.5 atmosphere up to nearly 200 
atmospheres—no consistent effect on the voltage which 
could ascribed to the influence of gas pressure was 
apparent. 


TaBLE I.—Electromotive Force and Current of Carbon 
Arc under Pressure (see Fig. 22). 


A. | B. 
In air at atmospheric pressure. | In carbon monoxide. 
+ ve 41 millimetres. | Both carbons 27 millimetres. 
— ve 27 millimetres. |Length of arc 1 to 2 millimetres. 
Length of arc 8 millimetres. * (1) At 12 atmospheres. 





| amperes volts 
amperes _- volts | 38 42 
40 60 50 32 
80 86 | 140 27 
118 46 silent. (2) At about 90 atmospheres. 
180 63 30 140 
250 66 100 110 
150 115 
Co. Dz. 
In nitrogen. In carbon monoxide. 
Both carbons 27 millimetres. Both carbons 11 millimetres. 
Length of arc about 2 millimetres. lengtt of arc 1 to 2 — 
P 1) At 11 atmospheres. 
(1) At 13 atmospheres. | 
amperes volts —— — 
60 eo 13 68 
55 58 
15 61 
4 5s 25 72 
65 50 
27 70 
(2) About 20 atmospheres. 38 79 
60 120 48 82 
60 124 (2) At 16 atmospheres. 
70 120 Labnormal | 82 110 
75 117{ running. | 36 108 
80 117 | 44 120 
80 120 | 60 128 


E. 
In air. 


+ ve carbon 41 millimetres. 
- ve carbon 27 millimetres. 
Length of arc about 2 millimetres. 


(2) At 150 atmospheres. 
am 


(1) Pressure, atmospheric. peres volte 
amperes volts 10 130 
10 57 15 110 
30 43 17 90 
50 37 j hissing 20 82 
80 40 40 68 
(3) At 190 atmospheres. 
amperes volts 
= = abnormal 
100 108 running. 


*In A only the length of the arc is the distance between the 
a of the negative and the edge of the crater of the positive. 
n all other experiments it is the distance of feed uired to 
d tact bet the two electrodes. Solid carbons 





P actual e 
were used throughout. 


A noticeable feature in all the experiments carried out 
in air is the very rapid rate of burning of the electrodes. 
To take one instance: With 27-millimetre carbons and 
8 30-ampere arc under’a pressure of 29 atmospheres, the 
carbon was consumed at a rate of about 6 millimetres per 
minute, which is nearly twenty times as fast as at ordi- 
nary pressures.” This burning is principally limited to 
the positive electrode, which in-the above experiment was 
consumed seven times as fast as the negative, the relative 
rates at ordinary pressures being about as 3 tol. Ata 
still lower current density the negative carbon shows 
tically no loss of weight. Under the normal con- 
itions of most of our experiments—that is, with very 
high current densities—the combustion becomes very 
violent. The ox thus bacumes rapidly exhausted, and 
the subsequent feeding required is relativel very small. 
At first’ @arbonic acid is formed, which is, in turn, 
reduted to carbon monoxide. This reduction occurs also 
when the arc is run in an atmosphere of compressed car- 
bonic acid. In the latter case an interesting observation 
was the separation of flocculent carbon, which was seen to 
be moving rapidly in the convection currents. This 
phenomenon is observed from the commencement of the 
experimént. The decomposition of the carbonic acid 
under these conditions is comparatively slow, in one 
experiment less than half being decomposed by the end 
of half-an-hour. 
_ A somewhat similar process on also in non-oxidis- 
ing gases. Finely-divided carbon is deposited in con- 
siderable quantities on the cool walls of the enclosure, 
the weight collected being in fair agreement with the 
loss from the electrodes. With such gases the atmosphere, 
however, remained perfectly clear.+ 


*'B. Monasch, Der Elektrische Lichtbogen, 22. 
+ In cases in which a h ‘bon gas coaeies (e.g., 

penta Rag employed, deposition of carboa is aug- 

mented by the up of the higher hydrocar 

The following analyses give the constitution of the coal- 

fu before and aftera run at about 60 atmospheres, which 
ted 36 minutes, with a power of about 10 kilowatts, 

a horizontal arc being cngheyat. In this Gase both elec- 








The interesting results thus obtained with regard to 
combustion led us to carry out some experiments on the 
oxidation of electrodes of other materials, the production 
of an atmosphere free from oxygen and the oxides of 
carbon being also of considerable practical importance for 
the further work we had in view. A priori one would be 
led to believe that copper, iron, or aluminium, when 
heated and fused in highly compressed air (100 atmo- 
spheres) would not only rapidly fix the available oxygen, 
but would do so with sufficient intensity to make the 
combustion self-supporting. Repeated attempts were 
made to produce this result, a summary of which will be 
found in Table IT, 


TaBLe II.—Ozidation of Metals in Air under 
High Pressures. 





| 
Experi- | 
ment No. 


Al, 3,&4 





Crucible filled with copper, iron, or aluminium, heated 
for half-an-hour in furnace of type Fig. 23, C, under 
carbon arc. Pressures, about 30 atmospheres. Power, 
5 to 10 kilowatts. Metals fused, but the oxidation 
as shown by the gas analysis was practically limited 
to the carbon. 
re bet iron el Pressures, 27 to 75 atmo- 
spheres. Metal at end of electrode yy | 
violently boiling, but after more than an hour still 
over 20 per cent. oxygen. Subsequently iron bar main- 
tained at bright oon heat by current of 1000 amperes 
for two hours without entering into combustion. 
Oxygen at end of run over 20 per cent. 

Iron electrodes 1); in. in diameter, in oxygen at 15 
atmospheres. Points of electrodes hea by 300- 
ampere arc. Vivid combustion started. Ourrent at 
once cut off. Positive electrode continued burning 
until pressure was reduced to 5 atmospheres. Total 
iron burnt, 550 grammes. 

Rod of iron, % in. in diameter, 1} in. long, between 

| iron electrodes in air at 100 atmospheres, maintained 

| at bright red heat by powerful current, and then 
fused without starting combustion. Over 20 per 
cent. oxygen after run. 

High-tension arc (1000 volts) between thin iron rods. 
Pressure, 110 at pheres. Combustion not started. 

Arc between copper electrodes at 92 atmospheres. 
After run, 20.5 per cent. oxygen. 


_— 





Ab 


A7 


A138 
Al2 








Briefly speaking, we may say that with an iron bar 
maintained for one hour at a bright red heat, and then 
partially melted by means of a current rising to 1000 
amperes, ae percentage of oxygen fixed was hardly 
ap e. 

similar result was obtained in the case of copper, 
whoreas even aluminium melted in the arc at a pressure 
of 26 atmospheres only oxidised on the surface, the well- 
known tenacity of the oxide films being sufficient to pre- 
vent the rapid combustion of the metal. The negative 
results thus obtained led to some experiments being 
carried out with oxygen. 

_An arc was struck between two iron bars of 1,; in. 
diameter, surrounded by oxygen at 15 atmospheres pres- 
sure ; as soon as the temperature reached a bright-red 
heat, a vivid combustion commenced on the positive 
electrode, and continued quite steadily, although the 
current was then cut off.t After the combustion had 

ed a short time the pressure was gradually 
reduced, the combustion ceasing when the pressure had 
fallen to about 5 atmospheres. A length of some 5 in. of 
the bar had by this time been consumed, the loss of 
weight being mes, the loss on the negative elec- 
trode being only 15 grammes. The product of the reac- 
tion was collected in a crucible placed for this purpose 
under the arc, and on analysis proved to be magnetic 
oxide (Fe30,). 

It is worthy of note that although the partial pressure 
of the oxygen in the a previously referred to 
was considerably above that required in the case of the 
pure gas, the combustion was not merely insufficient to 
maintain the temperature uired for continued com- 
bustion, but even with the assistance of the arc the total 
iron burnt was almost negligible. The result is due 
probably to the high effective heat conductivity which is 
characteristic of compressed gases, the evolution of heat 
due to oxidation being, in the diluted gas, insufficient to 
overcome this cooling effect. + 

Tt was thought also that oxygen might easily be re- 
moved from the atmosphere by the introduction of suc- 
cessive small quantities of hyd care being taken to 
always keep below the explosive limit, a small arc bei 
maintained to effect the combination. Under these condi- 
tions, however, the water vapour produced was rapidly 
converted into carbon monoxide and om under the 
action of thearc. The method had, therefore, no advan- 
tage over the direct combustion by carbon, and was 
abandoned. In many of the cases in which a carbon arc 
was maintained after all the oxygen of the air had been 
fixed, small traces of hydrocyanic acid were detected. In 


trodes had increased in weight, the positive by 6, the 
negative by 15 grammes :— 
—_ Run. After Run. 








Hydrocarbon rs 0 0.0 
Heavy hydrocar 4.2 0.7 
CO, ee 2.0 0.6 
co 15.0 14.7 
OH, 18.0 24.9 
B.. 42.0 41.8 
0.. < 1.7 0.0 
N (by difference) 16.1 17.3 

100.0 100.0 


* E. Frankland, Journal of the Chemical Society, 1864, | 397 


vol. xvii., pages 52 to 55, describes an interesting case of 
the combustion of iron in compressed oxygen. 
tJ. E. Petavel, Phil hical Transactions, A, vol. 


elxcvii., pages 229 to 254, 1901. 





the above experiment, in which hydrogen was present in 
considerable amount, the formation was much increased,* 


On THE ForRMATION OF CatctuM CARBIDE. 

The production of calcium carbide, constituting a 
simple and typical example of electric furnace reactions, 
was considered a suitable subject for the first series of 
experiments. From previous experience we were im 
pressed with the necessity of maintaining the greatest 
— uniformity in the conditions under which the 

urnace was operated. Above all it was desirable to avoid 

the variations introduced by the use of different forms of 
furnace construction, and therefore for all the experi- 
nee dealt with in = aien ase wr the 
simple type represented in Fig. , the dimensions of 
the furnace, the size of the electrodes, the weight and 
constitution of the reacting mixture being kept the same, 
and, as far as possible, the factors under consideration 
varied only one ata time. 

The building up of the furnace entailed the use of the 
enclosure in a vertical position, as shown in Fig. 1, page 
260 ante. The furnace-cover having been removed, by 
means of a crane installed for the purpose, the cast-iron 
liner is raised and deposited on a separate stand, where it 
is prepared for the experiment. To protect the bottom of 
this receptacle from the direct action of the arc, a layer of 
powdered retort carbon is first introduced, which thus con- 
stitutes the lower electrode. The mixture of lime and 
carbon (about 10 kilogrammes) is then filled up around a 
paper tube, which serves to keep a central e free for 
the upper electrode. If there is any doubt as to the perfect 
desiccation of the raw materials, the cast-iron pot with its 
contents must be maintained at a red heat for some hours 
before it is placed in the enclosure. This not only ensures 
more consistent results, but renders it possible to follow 
the progress of the reaction by a measurement and exami- 
nation of the gases generated. The cover of the en- 
closure is lowered carefully into position, the carbon 
electrode sliding into the cylindrical space which has been 
reserved for it. 

After the bolts have been tightened up, and the desired 
—— of gas introduced, the arc is started by lowering 
the upper electrode, which then comes in contact with the 
carbon bed beneath it. 

During the experiment the voltage and current are 
read at frequent intervals ; the watts, at these instants, 
plotted on a curve enable the total kilowatt-hours sup- 
plied to the furnace to be obtained by integration. 

As the reaction proceeds, the pressure in the furnace, 
due to the evolution of carbon monoxide, rises rapidly, 
and the fused carbide collects upon the bed of carbon, 
and soon accumulates sufficiently to come in contact with 
the end of the electrodes. The sharp drop of the electro- 
motive force thus produced serves to indicate that the 
time has arrived to raise the carbon slightly. There is no 
difficulty in maintaining these smothered arcs even at the 
highest pressures, and the regulation of the power is quite 
a simple matter. Currents of some 500 amperes have 
frequently been ey ny te in the course of this work, and 
maintained as long as desired. 

It is very noticeable that, contrary to experience with 
such arcs when maintained at atmospheric ure, the 
upward rush of the gases through the finely-divided charge 
causes very little displacement of material. For a given 
rate of reaction the velocity of the gas currents is, of course, 
et in inverse proportion to the working pressure. 
At high pressures, therefore, the gaseous products of re- 
action rise at a relatively slow speed and percolate 
through the mixture without disturbing it. en, on 
the other hand, the enclosure is evacuated, the projection 
of the material is very marked and causes considerable 
trouble. 

An extremely low consumption of the carbon electrodes 
is characteristic of these enclosed furnaces, the deteriora- 
tion of the electrodes being so slight that they can be 
repeatedly used. In general practice the loss in weight 
of the electrodes is an important question, and in favour- 
able cases is still between 1 and 3 per cent. of the output 
of carbide. The consumption in ordinary furnaces on a 
laboratory scale is still larger, whereas in the present 
experiments the loss has always been so small as to be 
hardly appreciable. 

We may therefore conclude that the corrosion is not 
due to the dissociation of the lime, as suggested by Gin,t 
but is to be ascribed to atmospheric oxidation. A sum- 
mary of the more important experiments will be found in 
Table III. 

Before discussing these results it may be well to 
consider briefly the mechanism of the chemical reaction 
upon which the formation of the carbide depends. 

It is generally stated that carbon first commences to 
react readily with lime whea the latter reaches its melting 

int, the production of carbide below this temperature 

ing limited and of little practical importance.} 

In a careful investigation of Rothmund§ it has, how- 
ever, been shown that a definite equilibrium exists at 
about 1600 deg. Cent., as represented by the equation 


CaO + 3 C=CaC, + CO, 


the reaction tending to go from left to right at lower, and 
from right -to left-at-higher, temperature than this. The 








* H. Hoyermann, Chem. Zeitung, 1902, vol. xxvi., 
pages 70 and 71; J. Gruszkiewic, Z. fiir Elektrochemic, 
903, vol. ix., pages 83 to 85; H. Auer, Acad. Sci. Buda- 
Pesth, 1904. $3 

+ G. Gin, Z. fiir Electrochemie, 1902, vol. viii., page 


+ H. Moissan, Comptes Rendus, 1904, vol. exxxviii. 


pages 243 to 245. . 
§ V. Rothmund, Z. fiir Anorg. Chemie, 1902, vol. xxxi., 


page 136. 
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formation of carbon under these conditions has also been 
observed by A. Frank.* : ‘ 

From this it would at first sight appear that, if the 
carbon monoxide resulting from the formation of calcium 
carbide were retained in the furnace, and the pressure 
allowed to accumulate, the reaction would soon come to 
a standstill. 


TABLE II].—Summary or THE Principat EXPERIMENTS ON THE PRODUCTION OF CaLctuM CARBIDE. 

















} 
Experi- | Total Average Initial Maximum /|Grammes, Grammes ‘ 
= Energy.| Power. Pressure. |CaCy from) per Kilo- Onsenvassons. 
a | Analy sis. watt-Hour 
kilowatt] kilo- | atmospheres | atmospheres | | 
hours | watts : 
© 29 3.84 | 11.5 | Atmospheric 30 283 73.7 CO from reaction retained in furnace, 
C27 62 | 12 ” 50 504 81.4 Ditto 
C58 9.26 | 132 | 2 42 708 75.9 Ditto 
C 61 12.6 14.5 * 120 1088 86.7 Ditto 
C 23 15 15.8 ae 15 1258 84 re y kept at 15 atmospheres, excess of OO being 
let of 
C 26 6.5 13.9 pa 48 391 60.2 |CO retained during run, but let off at once on stopping. 
C22 14.9 14.2 10coal-gas 25 1017 68.3 (Circulation of coal-gas by alternately admitting and 
blowing-off gas from furnace enclosure. Total coal- 
gas, 1420 litres. 
C 65 9.7 12.7 | 50 hydrogen | 50 405 41.5 /Circulation of hydrogen through hollow carbon elec- 
| | trode. Total hydrogen, 1705 litres. 
O71 12.4 9.78 50 hydrogen 59 | 238 19.2 (Ditto. Total hydrogen, 2420 litres. 
C 66 6.48 | 11.7 | Atmospheric | Minimum 455 70.3 |Vacuum. Maintained below } atmosphere during 
30 centimetres: | entire run. 
| Hg absolute 
067 158 17.2 = | Minimum | 1385 87.7 |Vacuum. Ditto. 
35 centimetres) 
Hg absolute | - 
073 13.5 13.5 ee 1437 106.4 | Atmospheric pressure 


| Atmospheric | 


{ j 
| Product, Yield, 





sampled, and subsequently analysed in the manner de- 
scribed below. — speaking, the central lum 
represented the entire yield of carbide, one 5 
quantities of acetylene were sometimes obtained from the 
fritted mass. The yields recorded are all calculated from 
the amount of acetylene produced. The gas evolved was 
always carefully analysed, as the possibility presented 














Fig. 23. 
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. Smothered arc (before run) :— 





VY Y 
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1 is the cast-iron liner in which the charge was placed ; h, cover of same ; ¢, vertical carbon electrode (41 millimetres 
in diameter); d, granular carbon bed, forming the lower electrode ; ¢, charge. 


- Smothered arc (after run) :— 


4, ingot of fused product ; b, fused and fritted material, forming walls of cavity ; c, unacted-on material. 


Resistance (before run) :— 


é, carbon electrode ; /, graphite end-piece leading current to core ; 


resistance core of granular matezial or carbon 


19s 
rod, or other solid “‘ resister ;’ c, charge ; d, granular carbon bed or other form of lower electrode. 


B). Resistance (after run) :— 


@, ingot of fused product ; b, fused and fritted material, forming walls of cavity ; c, unacted-on material. 


C. Horizontal arc ; radiation a 


€), €g, electrodes ; f, walls or jac 


et of heat insulating material ; c, charge in carbon or other crucible. 


e + 
Dz Smothered arc with two carbons embedded in the material (used horizontal or vertical position) :— 


), €g, electrodes ; c, charge. 


Our experiments are, however, in direct opposition to | 
this conclusion, proving that the temperature prevailing 
in the furnace is sufficiently far above the point of equi- 
librium to preclude the inverse reaction so long as the 
heating is continued. On the other hand, the above 
considerations alone might lead one to suppose that, 
already at any temperature above 1600 deg. Cent., the 
formation of carbide would progress rapidly to comple- 
tion, provided only that free exit were allowed for the 
gaseous products of reaction. It must, however, be 
remembered that the process is endothermic, and can 
therefore only proceed ata pace measured in terms of the 
rate at which energy is being supplied to the furnace. 

We have carried out a large number of experiments 
Specially to me Se effect of the presence of carbon 
monoxide upon the yield (see Table III.). In these and 
in other cases the resulting product was submitted to a 
careful examination and analysis. The sectional view 
shown in Fig. 23, A,, gives an idea of the general appear- 
ance of the furnace after the run. 

The furnace contents consist of (a) ingot of fused cal- 
Cum carbide, (b) fritted mass surrounding the central 
cavity, and (c) residual unacted-on material. These were 
Separately collected and weighed, then parted 


" A Frank, Z. fiir Angew Chemie., 1905, vol. xviii., 
page 1733, 


| metal 


d | given in curve A, whilst the total energy ex 





itself of the formation of other carbides or free ealcium 
The amount of impurity was, however, invari- 
ably found to be insignificant. The outside unfused 
material was examined, but gave no appreciable evolu- 
tion of a combustible when ac upon by water, or 
even by dilute hydrochloric acid. 

The ingots of carbide showed a good crystalline frac- 
ture. e purity of the lump was, as might be gy 
below that of a good grade technical product, but in- 
creased as the rate of power expenditure rose, and, 
curiously enough, was entirely independent of the pres- 
ence or absence of carbon monoxide. When the carbon 
monoxide was retained in the furnace, the ingot frequently 
showed on its upper surface a thin coating of bright 
graphite, giving it a metallic appearance, and in some 
few cases narrow strata of graphite plates occurred within 
the mass itself. The experiment detailed in Table IV., 
page 292, was one of those in which all the gaseous 
ducts of reaction were retained in the furnace until long 
= the ee of the oy 

ig. 24, whic’ ers to this experiment, is reproduced, 
since it is typical of many of those dealt with in the 
section. The power at each instant during the run is 
ded up to 
any given moment, obtained by an integration of this, is 
given at B. J 
In all the experiments the pressure after the first few 








minutes rose at an almost constant rate, When the 
pressure observations are plotted to a suitable scale they 
coincide with the integrated power curve. In the figure 
their position is indicated, and the concordance can thus 
be clearly seen. 

The interpretation is not so simple as it appears, for 
there are two disturbing factors which must be taken 
into account :—Firstly, the thermal | which increases 
as the hot zone widens out; and, secondly, the variation 
of the average temperature of the furnace, the effect of 
which will superpose itself upon the actual gas evolution, 
and thus augment the pressure ings. Aggaeenty 
these two factors counterbalance each other. From the 
analysis of the furnace gas a re-absorption of carbon 
monoxide is clearly indicated. The fall of pressure after 
the end of the run cannot, of course, form the criterion, 
as its amount will vary with the distribution of tempera- 
ture in the furnace. The considerable decrease in the 
percentage of the carbon-monoxide can, however, only be 
ascribed to re-absorption, and the results are thus so far 
in agreement with those of the observers mentioned 
above. That this absorption is not due entirely to 
physical causes is shown clearly by comparison with a 
similar series of analyses carried out in the case of car- 
borundum. 

There is little doubt that the graphitised surface of 
the ingot, referred to in a ing paragraph, is a 
result of the recombination of the carbon monoxide. 
The instant the power is cut off, the temperature of the 
molten mass ns to fall rapidly, and it is during this 
period that the back reaction chiefly occurs. As soon as 
the product has frozen, further attack is limited, for the 
ingot of carbide is of a very compact and impermeable 
texture, and is protected by the graphite film. Such a 
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‘skin reaction” would doubtless become predominant 
were the experiments carried out on a few grammes of 
material, but when dealing, as we are here, with larger 
quantities, the total loss is too small to influence appre- 
ciably the result. This is shown by the fact that the 
yield is not increased when the car monoxide is let 
off immediately upon stopping (ef. Table III., C. 26). 

The further question as to whether the ce of an 
atmosphere of carbon monoxide during the run has an 
unfavourable effect on the efficiency of the process is also 
answered in the negative by a comparison with furnaces 
operated at atmospheric pressure, but otherwise under 
identical conditions. These unexpected results called for 
more detailed study, and a number of experiments were 
undertaken, in which provision was made for carryi 
away the carbon monoxide as soon as it was forme 
The first method which suggested itself was to remove 
the gaseous products of reaction by dilution with some 
inert gas, which was alternately introduced and dis- 
charged, the pressure in the furnace being made to 
fluctuate between two fixed values. The record of such 
an experiment with coal-gas will be found in Table III. 
(C. 22), showing, if anything, a d yield. 

A more efficient method of washing out the carbon 
monoxide was then devised. A hollow carbon electrode 
was brought into use, and during the entire run a con- 
stant stream of pure hydrogen was injected directly 
into the reaction zone of the furnace. The current of 
gas was also maintained during the cooling, the quantity 
of gas employed in each experiment being some 2000 
litres. The pressure in the furnace was regulated and 
kept constant by one of the valves placed on the side of 
the enclosure, through which the required amount of gas 
a lp ym had been 

n view of these experiments, ts 
made for communication between those engaged in 
operating the furnace and the worker in charge of the 


compressor. The ge connections were so dis tha 
the gas could be delivered either directly into furnace 
or into a receiver communicating therewith. Gauges in 


the furnace-room indicated the pressure on the pump, 
and also the working pressure of the enclosure. Must 
gases had, of course, to be simultaneously manufactured 
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and compressed, but coal gas, drawn directly from the 
mains, was occasionally used for simply washing out of 
the products of reaction. 

The result of the circulation was not to increase, but 
considerably to decrease the efficiency of the carbide for- 
mation. It occurred to us, however, that the low yields 
might be ascribed to the thermal losses entailed by the 
specific heat and the relatively high conductivity of the 
hydrogen used for dilution. ; 

In order to be quite free from such objections, it was 
decided to remove the carbon monoxide as fast as it was 
formed, by means of a pump, and carry out the reaction 
under a partial vacuum. 

To protect the pump from the large quantities of finely- 
divided material which are carried away with the stream 
of gas, a number of scrubbers and filters were used. 
When the furnace is operated at full power, the gas 
generated by the reaction amounts to some 39 litres per 
minute, and, although an exceptionally powerful vacuum 
pump was available, it was only possible to maintain the 
vacuum at about 30 to 40centimetres of mercury. The 
average yield obtained in the vacuum experiments does 
not materially differ from the results already given. We 
are therefore justified in concluding that, however con- 
tradictory it may seem, even a concentrated and com- 
pressed atmosphere of carbon monoxide has no deleterious 
effect upon the formation of calcium carbide. 

Having entered so fully into the important question of 
the influence of carbon monoxide, it is necessary to 
very briefly with other sides of the question. nerally 
speaking, within wide limits (between 5 and 20 kilowatt- 
hours), the total 
efficiency of the process. 

The influence of pressure se has not resulted in any 
marked change in the chemical or physical nature of the 
emg neither can a considerable decrease in the yield 

traced to this cause. Such variations in the purity or 
richness of the carbide as have been noticed are attribu- 
table only indirectly to pressure, being accounted for by 
the increased thermal losses in high-pressure gases. 

Finally, we hops that the general methods of following 
the course of the reaction by a measurement and ——- 
of the gaseous products will be as useful when applied to 
other problems as they have been in this special case. 


On THE Fusion or SIuica. 

When quartz is subjected to a high temperature it 
attains the vitreous condition and becomes sufficiently 
plastic to be moulded and shaped. 

It was shown some years ago that silica can be heated 
in direct contact with carbon and brought to a plastic 


state without marked reduction occurring. The heating | co 


was effected either by radiation from an electric arc or 
by placing the material around a carbon core* through 
which the current was passed. At ordinary pressures it 
is, however, impossible to maintain any considerable 
quantity of silica in a really liquid state. When the 

wer expenditure in the core is inc a rapid volati- 
isation sets in, which effectually puts a limit to the tem- 
perature. 

It seemed probable that more satisfactory results could 
be attained by carrying out the fusion under a consider- 
able pressure in the enclosure described above. A re- 
sistance furnace of construction similar to that shown 
in Fig. 23, B, was first caer. the central core of 
granular carbon being replaced by a carbon tube held in 
two massive graphite terminal pieces, to which the current 
was led. This core was arranged centrally, and sur- 
rounded by pure quartz sand, the experiments being 
carried out in air at 50 and 100 atmospheres. Thick- 
walled hollow cylinders, 25 centimetres long and 15 or 20 
centimetres external diameter, were in this way easily 
obtained. 

At first — more complete liquefaction seemed to 
have occurred. Upon fracture, however, the material 
was found still to contain innumerable small gas bubbles, 
giving it a translucent appearance, and tending to show 
that the fluidity had not much increased. Proof of 
the diminished volatilisation of the material was, how- 
ever, given by the absence of a deposit of condensed silica 
vapour, as also by the very small formation upon the core 
of carborundum, both of which are evident at atmospheric 
pressure. 

It was then decided to study two modifications of the 
régime, either of which seemed likely to give improved 
results. The well-known ease with which hyd 
passes through heated silica led us to believe that if a 
compressed atmosphere of this gas were employed, any 
bubbles imprisoned at the moment of fusion would dis- 
appear, leaving the glass clear. None of our experi- 
ments, however, verified this assumption. Not only 
is the occlusion of the gas apparently unaffected, but 
from the nearly explosive violence with which the 
material splits when subjected to shock there is little 
doubt that each minute cavity still retains gas under a 
considerable pressure.+ The small weight of vitrified pro- 
duct is ascribed to the high ccoling effect of hyd x 
but the properties of the material were similar to > sr 
noted in the earlier work. 

Finally, an attempt was made to obtain the highest 
possible temperature by concentrating the heat of a 
powerful arc in the centre of a mass of sand, the equipment 
of the furnaces being of the type shown in Fig. D. No 


* Hutton, Mem. Manch. Lit. and Phil. Soc., 1901, 
vol. xlvi., No. 6, pages 1 to 5; also Trans. Amer. Elec- 
trochem. Soc., 1902, vol. ii., pages 105 to 111. 

t+ Relative to this subject, an interesting investigation 
has been carried out by Arthur L. Day in America. 
Using lower pressures, which, however, were only applied 
after a high temperature had been attained, he has 
pared a glass containing relatively few air-bubbles. 
Science, N.S., 1906, vol. xxiii., pages 670 to 672. 





power consumption does not affect the | iron 





difficulty was experienced in maintaining an are of some 
10 kilowatts for an hour or more, the electromotive force 
rising to 120 volts under a pressure of 180 atmospheres. 
A hollow oo of 18 centimetres external diameter, and 
weighing about 5 kilogrammes, was obtained, which, 
however, was no more transparent than with the less 
intense heating. 


On THE FORMATION OF CARBORUNDUM. 


In 1893 Acheson discovered that a mixture of carbon 
and silica heated around a resistance core readily produces 
a carbide of silicon, to which the name of carborundum 
was given. Its preparation is now carried out on a large 
scale. It was therefore of some interest to study the 
reaction, first under the usual conditions, then under 
high pressure. 

e have prepared some quantity of this material in 
the laboratory, and found it to differ from the commer- 
cial product only in the smaller sizs of the crystals. The 
amorphous variety invariably occurs in considerable 
amount surrounding the crystalline layers.* 

In carrying out the reaction in the pressure furnace, 
the mixture of sand and carbon was disposed around a 
core of granular retort carbon, as shown in Fig. 23, B. 

To ensure a uniform cross-section, this resistance core 
was tightly packed into a thin brass tube, which was 
placed in the axis of the furnace and supported between 
the two graphite electrodes. As the mixture when heated 
becomes somewhat conducting, it is advisable to line the 
furnace with a thin insulating layer of sand or other 
material in order to avoid a short-circuit through the 


In these experiments the generated by the reac- 
tion was retained in the furnace, and the pressure 
— to accumulate up to some fixed limit (100 atmo- 
spheres). 

The brass tube fuses within the first few minutes; the 
power can then be rapidly increased, and the temperature 
of formation of carborundum is soon attained. There is 
little doubt that the production of carborundum is the 
result of the interaction of the vapour of silica and the 
highly-heated granular carbon. From the previous work 
on quartz we were therefore led to anticipate that under 
pressure the reaction would not occur very readily. 

Several experiments confirmed this impression. An 
examination of the furnace after the run showed, in 
every case, that, though the mixture of sand and carbon 
had attained a sufficiently high temperature to effect the 
fusion of the quartz to a considerable depth, thus agglo- 
merating the mixture, only a small aw of carborun- 
dum was formed, and that immediately around the central 


re. 
Another distinctive feature of the pressure experiments 
is the almost entire absence of the amorphous variety of 
carborundum. The reaction progresses at a slow rate, 
but apparently uniformly, the resulting pressure being, 
as in the case of calcium carbide, a linear function of the 
time (see Fig. 24). 

In order to study more in detail the progress of the 
reaction, an experiment was planned in which the whole 
of the gas generated was retained in the furnace. As is 
shown in Table 1V., analyses were made at intervals, both 
during the run and in the subsequent cooling period 
From these it is clear that in this case there is no inverse 
reaction. The high absorbing power of carbon for carbon 
monoxide, as compared with hydrogen, fully accounts for 
the slight decrease in the percentage of the former. | 


TaBLE 1V.—Record of Furnace-Gas Analyses in a 
Carborundum Experiment. 
| ; 

















Semple| time, «|p armece | cop | CO, | H. | OH,.| N. 
minutes | atmos. | pc. p.c. p.c.| p.c. | p.c. 
—_—_—_—— 
1 From start, 21 26 5.2 | 7 -- | 24.8'— 
2 55 $7 | 88.3 .. | 180) — 
4 62 (stop) 122 ; 29) 89 42; 07:32 
] a 
5 | After stop, 5 120 |} 49; 82; .. 89 — 
6 | 20 9 | 45 85.6 9.9 | — 
7 36 80 5.7 838 1105 — 
8 61 67 | 6.4 82.7 | 10.9 — 
9 154 46 5.4 83.5 om) 12 


On THE Direct Repvuction or Al.uMINA BY CARBON. 


The methods used in practice for obtaining aluminium 
from its ores are indirect and inefficient. 

The preparation involves a lengthy and complicated 

urification of the oxide, followed by its electrolysis in a 
ath of cryolite. Early work showed that where alumi- 
nium alloys are required, they could be obtained by a 
simple method involving the reduction of alumina by 
carbon, but the process has never been successful for the 
producton of the pure metal. Up to the present time 
opinion seems to be divided as to the effect of heating 

umina and carbon together in the electric furnace. 

Several authorities definitely state that alumina is 
irreducible by carbon,} whilst others affirm that it is 
quite easily reduced.§ 


-* ‘See also 8. A. Tucker and A. Lampen, J ournal of the 
American Chemical Society, 1906, vol. xxviii., pages 853 


to 858. 
+ Dewar, Proceedings of the Royal Society, 1904, 
vol. Ixxiv., pages 122 to 127. 

we —_ Chemiker Zeitung, 1888, 12, 391; S. A. 
Tucker and H. R. Moody, Journal of the Society of 
Chemical Industry, 1901, 20, 970. 

§ Cowles. See 
of Chemical Industry, 1886, vol. v., 206; W. Bor- 
chers, Elektro-Metallurgie, 3te Aufi., 1903. page 102. 





. P. Thompson, Journal of the Society | 1900. 





Moissan,* taking an intermediate position, asserts that 
the two materials only react when in the form of vapour. 
The question, which for many reasons is of considerable 
importance, has never received the detailed investigation 
which it deserves. Our experiments at a pres- 
sure, as we shall see, pointed to the fact that a well- 
marked thermal reaction does take Lae but not until 
the fusing point of alumina is reached. 

Heéroult,+ while admitting that reduction occurs, attri- 
butes it to electrolytic action. Having carried out some 
experiments in which the reacting substances were heated 
by radiation alone, and in which good yields of aluminium 
bronze were obtained, we contend that the assumption of 
electrolysis is by no means necessary. 

No information was available as to the temperature of 
vaporisation of metallic aluminium, but various observa- 
tions led us to believe that a large proportion of the re- 
duced metal was lost by volatilisation and subsequent 
combustion where the furnace gases come in contact with 
the air. The high-pressure furnace seemed to us, there- 
fore, particularly suitable for studying this question, the 
advantages to be gained consisting firstly in the complete 
protection of the products from oxidation, and, secondly, 
in the decreased volatilisation which might be expected 
under the high gaseous pressures. 

Some of the experiments tried under pressure to study 
this problem are given in Table V., page 293. By acursory 
inspection of Table V. the two following facts may at 
once be deduced :— 

(1) That in the resistance furnace neither aluminium 
nor its carbide is produced. 

(2) That, on the other hand, all arc furnaces give a more 
or less marked reduction ; although it will be noticed (in 
section B) that the product chiefly occurs as carbide of 
aluminium. 

In several cases small malleable lumps of the metal 
were condensed in the powdered material surrounding 
the fused product. From this it would appear that the 
required conditions for which we are searching had for 
some short period been accidentally fulfilled—these con- 
ditions being the rapid removal of the metal vapour from 
the reduction zone and its condensation under circum- 
stances which precluded carburisation. The idea that by 
reducing the partial pressure of the carbon monoxide by 
a circulation of hydrogen or coal-gas more favourable 
results would be attained led to the experiments quoted 
in Table V., C and D. From these we infer that the 
reaction is considerably favoured by a dilution of the 
carbon monoxide. It is further noticeable that this 
precaution results in an increase in the relative quantity 
of aluminium metal, although it is still accompanied by a 
considerable amount of the carbide. It, therefore, be- 
came evident that further work at high pressures must be 
preceded by a more detailed study of the conditions of 
reduction. The several problems which arise may briefly 
be stated as follows :— 

1. At what temperature does alumina first show signs 
of reduction by carbon ? 

2. In the production of aluminium alloys, what is the 
function of the auxiliary metal in facilitating the reduc- 
tion of alumina? 

3. What precautions are necessary to limit the forma- 
tion of carbide and increase the production of metal ? 

Since it is well known that alumina cannot be reduced 
under ordinary circumstances in the Moissan furnace, it 
was thought advisable to see whether, by carrying out 
the reaction in an atmosphere of hydrogen, a definite 
indication of reduction could be obtained. The Moissan 
furnace was, of course, mcdified to exclude the use of 
limestone and the accompanying production of carbon 
monoxide. ° 

In the experiment a negative result was obtained. _ 

As a means of limiting the temperature of reaction, 
calcium fluoride was introduced, but no signs of reduc- 
tion were apparent at the boiling-point of the bath. From 
these and similar negative results at lower temperatures, 
which it is unnecessary to record, we assumed as a work- 
ing hypothesis that the temperature of reduction of alu- 
mina is above the boiling-point of aluminium metal under 
atmospheric pressure. ; ; 

The hypothesis we confirmed by experiments, in which 
special precautions were taken to protect the material 
from access of air, and to provide a condensing chamber, 
in which the vapours were cooled down before their exit 
from the furnace. The deposit so obtained showed 
unmistakeable evidence of the presence of finely-divided 
aluminium.t It therefore became necessary to devise 
some better means for indicating the production of any 
metal vapour. ; 

A method which suggested itself to us, and one which 
has proved of considerable usefulness, was the employ- 
ment of a bath of molten copper, on the surface of which 
the reaction mixture was placed. The copper served as 
an absorbent for any aluminium vapour liberated. 

To determine the lowest temperature at which reduc- 
tion occurs a series of experiments was carried out. 
Small carbon crucibles were used to contain the mixture. 
These were heated either in a carbon-tube furnace, or, 
for higher temperatures, more converiently Ts 
them in a nular carbon resistance. rom these 
it was found that the minimum temperature of re- 
duction coincides fairly sharply with the oe hg 
of alumina, and is not appreciably lowered by the 
introduction of either fluorspar or lime as a flux. 
By referring again to Table V., it will be found that this 
’ * H. Moissan, The Electric Furnace, London Edition, 
Arnold, e 184. 2 . "a 

T = [. Héroult, English patent No. 16,853, 1887 ; 
also Congris intern. des Mines et de la Métallurgie, Paris 


+ See also C. F. Mabery, 


American Chemical Journal, 
1887, vol. ix., pages 11 to 15. 
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TABLE V.—Summary oF Principat EXPERIMENTS ON THE REDUCTION OF ALUMINA RY CARBON 


Experi- | Total Average Initial Maximum Product, 


UNDER HicH PRESSURE. 


Product, 
G OBSERVATIONS. 





ment No. Energy. Power. Pressure. 


Pressure. ‘Al Metal. 


Al, C3, 





kw.-hrs.| kw. atmospheres atmos. 


A. Resistance Furnace (see Fig. 23, B) ; CO Retained. 


16 9.6 63 air 157 


2% 


G19 


G 41 2.5 9 € nitrogen 


G 44 3.2 6.5 Atmospheric 17 


Insignificant Insignificant Granular carbon core 


aphitised and containin; 
much alumina fused ple , 


2 rg en. 
Insignificant Insignificant Core of soot and alumina surrounded by purealumina ; 


to ascertain effect of fine division and intimate mix- 
ing. Tube of fused alumina around core, but no 


evidence of reduction. 


Insignificant Insignificant Experiment similar and confirmatory to G 41. 


B. Are-Furnace (see Fig. 23, A) ; CO Retained. 


9.4 7.8 Atmos >heric 44 5 


4.6 Atmosp*er'c 85 13 


47.7 Central cavity formed (see Fig. 11, A,), having at 
bottom disc of fused reduction product resting on 
graphitised pillar of carbon. 


102 Similar to G 17. 


C. Resistance Furnace ; CO Diluted and Removed. 


16 16 26 hydrogen 110 3.3 


Gi7 11.4 11.7 55 hydrogen 100 


D. Are-Furnace ; 


89 coal-gas | 133 46 


17.2 | 


15 coal-gas 25 49 


G 24 14.6 13.4 60 coal-gas 31.8 


G 33 9.1 9.8 15 coal-gas | 30 


~ 
i 
a 
te 
wo 


on 
S 
o 


3 hydrogen 
50 hydrogen. | 


6.3 7.9 40 hydrogen £0 


23.5 








N.B.—In all these experiments the mixture contained less than the theoretical amount of carbon. 


view is substantiated by a comparison between the arc 
and resistance experiments. 

In the latter the yield is always extremely low. This 
may be explained by the fact that as the inner layer of 
mixture approaches its fusing-point it flows away by 
gravity, and, ceasing to tram-mit the current, is not main- 
tained at the requisite temperature for marked reduction 
to occur. 

We come now to that curious epee contradiction of 
facts which has for so long puzzled investigators in this 
field—namely, that though aluminium bronze and ferro- 
aluminium can be so readily produced, no process exists 
by which the metal itself can be obtained from the oxide, 
except by indirect means. What is, then, the function 
of the auxiliary metal? It has been suggested that a 
marked chemical affinity exists between the aluminium 
and the metal with which it alloys, the evidence in sup- 
port of this being the high heat evolution which is notice- 
able when aluminium is added to the metals in a molten 
state. It must, however, be remembered that under 
ordinary conditions the fused metals contain dissolved 
oxide, and it therefore seemed worth while to carry out 
a preliminary investigation of this question. U + adding 
aluminium to molten co in a thoroughly reduced 
condition there is no visible evidence of a reaction, and 
such pyrometric measurements as were made sufficed to 
show that no considerable amountof heat could have been 
evolved. Thus we feel justified in concluding that the 
copper or other metal serves chiefly to condense and 
dissolve the aluminium, and does not itself take part in 
the primary chemical reduction of the oxide. A second- 
ary function of the auxiliary metal is, however, possible. 
It occurred to us that the absence of aluminium carbide, 
when reduction.is effected in the presence of other metals, 
might be explained by some chemical action of the alumi- 
— carbide upon.the copper or iron or one of their 
oxides, 

An investigation of this matter has been undertaken 
by J. N. Pring,* whose results clearly show that at the 
temperatures we are eonsidering—namely, at or above 
the melting-point of alumina, aluminium carbide reacts 
with either the oxide or the metal, forming an alloy. 

_ The third problem—viz., the limitation of the forma- 
tion of carbide, seems to be the most difficult to solve. 
_ As we have seen, the metal may be considered to exist 
in the form of My ated at the moment of its reduction. 
Owing to the well-known affinity of aluminium for carbon 
monoxide,} it is obviously important to remove this gas 
as completely and rapidly as possible. 

A method of reducing the partial pressure of the carbon 
monoxide has been dealt with above, and we have found 
't important to lead the gas used for dilution directly 
t> the seat of reaction by means of a hollow e'ectrode, 


* J. N. Pring, Trans. Chem. Soc., 1905, vol. Ixxxvii.., 
Powe jae. 

antz and M. , Co \ ; iv., 
pune asson, Comptes Rendus, 1897, vol. exxiv. 





20.9 No diluting gas added during run. Furnace type, 
Fig. 23, B. tance core granular carbon ; after 
run no core remaining, appearance being similar to 
Fig. 23, B). 

Current of hyd 
During run, 900 


60.1 en through hollow electrode. 
tres ; during cooling, 420 litres. 
Furnace type, Fig. 28, D, with core of alumina and 
carbon between the two carbons. 


CO Dilutcd and Removed. 


262 No diluting gas added during run. Some lime added 
to mixture. Fused product contained large amount 
of mean flakes. Furnace irPe, Fig. 28, A. 

The furnace was alternatively filled with coal-gas to 25 
atmospheres and gas blown down to 15 atmospheres; 
600 litres coal-gas during run, 1200 litres during cool- 
ing period. Some lime added to mixture. Little 
graphite formation. 


106 


18 Furnace type, Fig. 23, A. 
nace at a rate of about 0.5litre per second, pressure 
being maintained approximately constant at its 
maximum value. Furnace type, Fig. 23, A. 

Régime of gas circulation similar to G 21. During 
run, 800 litres; during cooling, about 800 litres 
also. Furnace type, Fig. 23, A. 

Reduction of alumina by calcium carbide. No dilut- 
ing gas added during run. Furnace type, Fig. 23, A. 

Current of hydrogen through hollow carbon elec- 
trodes. During run, 900 litres; during cooling, 600 
litres. Furnace type, Fig. 23, D. 

Régime of gas circulation similar to G 75. 510 litres 
during run; 450 litres during cooling. Furnace 
type, Fig. 23, D. 
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the stream of gas thus not only effectively diluting the 
carbon monoxide, but serving to carry forw: the 
metallic vapour into a zone more favourable for its con- 
densation. Even in the absence of carbon monoxide, 
carburisation can occur by direct union of the metal with 
solid carbon. 

Some unpublished work of W. H. Patterson, carried 
out in this laboratory, has, however, shown that in the 
absence of carbon monoxide this reaction only occurs 
above a bright red heat, thus explaining the results already 
quoted, in which the metal was obtained, although doubt- 
less it had not altogether escaped contact with carbon. 
We are, therefore, in the following position :—We have 
proved the facility with which the direct reduction of 
alumina by carbon can be effected, and have shown that 
the minimum temperature at which it can occur is already 
sufficiently high for the metal to be produced in the form 
of vapour. : 

Future work must be directed towards the application 
of high pressure for reducing the vaporisation of the metal 
at the temperature of reaction, the rapid removal or dilu- 
tion of the carbon monoxide by a stream of inert or 
reducing gas, and a modification of the régime to facili- 
tate the condensation and prevent the collected metal from 
flowing into a bed of as carbon. Thus the 
necessary conditions for the successful direct reduction of 
alumina by carbon seem to be fairly well defined, the 
outstanding problem being chiefly a matter of the arrange- 
ment and construction of the furnace. 

The cost of most of the apparatus, which was specially 
constructed for the above research, was defrayed by funds 
awarded by the Government Grant Committee of the 
Royal Society. We have also been materially assisted, 
so far as the gas-preparation plant is concerned, by 
Messrs. Brunner, Mond, and bo., Limited, and the 
Tudor Accumulator Company, Limited. 

With regard to yy gy the work has been 
much facilitated by the kind way in which the ample 
resources of the Physical LS pepe 7 of the Manchester 
University have been placed at our disposal. 

In concluding, we desire to express our heart-felt grati- 
tude to Professor Arthur Schuster for the never-failing 
interest and encouragement which he has given us during 
the several years over which the research has extended. 





German Rouiine-Stock.—The rolling-stock upon the 
Government railways at the commencement of 
1908 comprised 18,306 locomotives, 34.910 passenger car- 
riages, 10,327 baggage vans, and 393.998 goods trucks. 
At the commencement of 1898 the corresponding totals 
were :—Locomotives, 12,070; passenger carriages, 21,887 ; 
baggage vans, 5718 ; goods trucks, 267,397. The rolling- 
stock placed upon the system in the course of the last ten 
years ingly compri 6236 locomotives, 13,023 
ee carriages, 4609 bagg*ge vans, and 126,601 goods 
c 





Current of coal-gas continuously passed through fur- pe 





THE ROYAL METEOROLOGICAL SOCIETY. 


Tue monthly meeting of this Society was held on Wed- 
nesday evening, the 19th inst., at the Institution of Civil 
Engineers, Great street, Westminster, Dr. H. R. 
Mill, President, occup the chair. ‘ 

Mr. C. Browett a paper describing the formation 
of ‘* Snow-Rollers,” which he observed at Ryton-on-Duns- 
more, near Coventry, on January 29 and 30, 1907. There 
had some snow showers during the afternoon and 
evening, amounting to a depth of about 14 in. The next 
morning he noticed that the snow on the lawn to the east 
of the house was heaped up as though someone had run 
with a spade in front of him. The snow was cleared 
away to the bare (except for slight bars of snow 
across) in tadpole-like markings, whose tails all ted 
to the direction from whence the wind had been 
blowing all night—viz , north north-west—and at whose 
heads was hea: up the snow that had been on the 
bared grass, neatly turned over in a roll. A few 
markings only were seen on the other lawns, and none at 
all in a field to the north, but on the drive and grass in 
front of the north side of the house there were markin 
in the opposite direction, but with little snow octeally 
curled up. These were evidently caused by the defleo- 
tion of the wind from the sides of the house. The tem- 

ture during the night ranged between 32 deg. and 
Bs deg. A number of extracts giving descriptions of 
similar phenomena observed elsewhere were appended 
tothe paper. It seems that the flakes of a light fluffy 
layer ot castew snow are made adhesive by a rise in the 
temperature of the air above the yen gem while 
the under snow remains cold and dry, the particles 
of damp surface snow are enabled to adhere to each 
other, but not to the dry under-snow. A strong 
wind may then push over little projections of the surface 
snow, oa start them rolling, w of course, they will 
travel and grow until the resistances overcome the pro- 
lling power of the wind. These ‘ snow-rollers” vary 
in size, some being only a few inches in diameter, while 
at times others have been seen 2 ft. or more in length. 

A paper by Mr. Ernest Gold, on ‘*.A Comparison of 
Ships’ Barometer Readings with Those Deduced from Land 
Observations,” was also read. This contai the result 
of a preliminary investigation undertaken, at the Meteoro- 
logical Office, into the relation between the barometer 
readings taken on ships during their passage across 8 line 
between Falmouth and Brest, and the ings deduced 
for the ships’ positions from the observations at these 
plaves, and the trend of the isobars, on the assumption of 
regular pressure changes. Mr. Gold concluded by say- 
ing that, taking into account the various causes whi 
can appreciably influence the height of the barometer 
on board ship, we are impelled to say that until the two 
chief ones—the wind and the vertical acceleration effects— 
are eliminated, it will be impossib’e to draw any satis- 
factory conclusions regarding the relative values of atmo- 
spheric pressure over sea and land. One can say, in 

meral, that there +5 to be a tendency for the 
coceem Bs pressure to lower between Falmouth and 
Brest than would be expected from the land observations. 








THe TASMANIAN GOVERNMENT Rattways.—Mr. J. 
McCormick, general manager of the Tasmanian Govern- 
ment Railways, reports that the revenue for 1906-7 was 
258,223/., as compared with 241,188/. in 1905-6—an in- 
crease of 17,035/. The working expenses amounted to 
185, 500/ , as inst 172,601/. during 1905-6—an increase 
of 12,8992. The excess of revenue over working ex 
for 1906-7 was, accordingly, 72,723/., as com with 
68,5872. in 1905-6—an increase of 4136/, The expenditure 
of capital on additions to open lines during the past 
financial year was 16,646/., making the capital cost of 
open lines to June 30, 1907, 3,943,359/. he rute of 
interest earned on capital cost in 1906-7 was 1.84 per 
cent., a8 compared with 1.74 per cent. in the previous 

ear. Since the close of the financial year the receipts 
Lowe been well maintained, and there is every hope that 
the revenue for the current year will equal that of 1906.7. 
During the next few years the cost of replacing rails, 
locomotives, and carriage and wi stock will, how- 
ever, be heavy, and must considerably affect the profit on 
working account. 





Tue Me.tinc-Pornt or Tuncsten.—In a paper pre- 
sented to the German Chemical Society, H. v. Warten- 
berg describes a novel way of determining the melting- 
point of pure tungsten. It will be seen, however, that 
the method does not strictly give us the melting-point. 
The metal, a rod 4 millimetres in diameter, —— 
from a magnesia tube 5 millimetres in length, forme 
the anode of a vacuum bulb, The object of the experi- 
menter was to concentrate the energy as much as possible 
on the anode, and on an anode of very small area. For 
this purpose the cathode of platinum was covered with 
lime according to Wehnelt’s proposal, so that the fall of 
potential at the cathode amounted only to 1 or 2 volts, 
while the fall at the anode was 30 or 40 volts; the current 
intensity was 20 am A eye battery heated the 
cathode up to 1300 deg.Cent. The temperature was deter- 
mined by means of a Wanner pyrometer. Thus the black 
temperature of the melting-point was measured, the tem- 
perture at which a black body would radiate as strongly 
as the sample of tungsten. The —~ my | temperature was 
estimated at 2650 + 20 deg. Cent. In this calculation 
the constant c is assumed to be 14,600. When the recent 
value of Holborn and Valentiner—14, 200—is acce, , the 
temperature would be higher—2745 deg. Cent. arten- 
berg himself estimates the real ne or by 
about 200 deg. higher than his value— —without ex- 
plsiniang his reasoning. Bub he na compares the 

y: 


ightness of his tungsten and a black 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
yal os age where none are mentioned, the Specification is not 

just ‘ 

Where inventions are communicated from abroad, the Names, 
ée., of the Communicators are in italics. 

ies of Specifications may be ined at the Patent Office, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of pt of a Complete Specification, 
oe notice at the Patent O of opposition to the grapt of a 

atent on any of the grow mentioned in the Acta, 


ELECTRICAL APPARATUS. 


22,911. C. O. Bastian and G. Calvert, London. 
(6 Figs.) October 16, 1906. 





‘Electric-Lamp Connections. 
~—This invention refers to the sealing into or through glass of 


electric conductors formed of copper, or of an alloy containing a 
large percentage of copper, such as phosphor-bronze or silicon- 
bronze or nickel-bronze. Now, according to the present inven- 
tion, such electric conductors, of special form and dimensions, 
are coated with certain vitreous flux, so that these conductors 
can be sealed into glass without permitting oxidising of the 
conductor where the same is so coated, and in such a manner as 
to form a hermetic and pressure-tight joint therewith of a lasting 
character, even when subjected to considerable variations in 
poss morta In carrying the ren mn invention into practice, a 

uctor having both of the following characteristics is used :— 
(1) A minimam sectional area co mt with suitable current- 
carrying capacity and mechanical strength ; (2) a maximum su°- 
face area consistent with minimum sectional area, with due 
regard to the requirements of mechanical strength. A combina- 
tion of characteristics 1 and 2 is attained by forming the con- 
ductor A of a thin strip of foil or extremely thin metallic ribbon, 
preferably with the edges of such strip rounded or chamfered 
down toa fine edge. The conductor A is coated at the part or 


_Feg.t. ig.2. 
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parts where it is to be sealed into or on to the glass with a cover- 
ing or envelope of soft flux Z, such as soft clear platinum flux 
glass, the said envelope being applied to the conductor either 
before or during the sealing of the conductor into the glass. For 
example, this last-named operation may be effected as follows :— 
The leading-in conductors may first be fused in through the lamp- 
bulb (without any attempt being made to prevent oxidation), and 
then each projecting strip should be cleaned or freed from 
oxide coating, and the tube of vitreous material placed over the 
same, so that the said tube and the glass of the lamp bulb are 
brought close together, and heat is then applied so as vo :—({a) 
cause the flux to collapse on to the copper without oxidation of 
the latter at this point ; and (b) cause the flux and glass of the 
lamp-bulb to fuse together, and thereby form a hermetic seal. 
The said coating of the ductor is advantag ly effected by 
slipping a small tube of flux over the conductor, and heating 
evenly and rapidly such flux tube in a flame, such as a blow- 

ipe flame, whereby the flux is melted on to the conductor ; and 
Khas been found that excellent results are achieved by using a 





A 








- tube of flux, which fits as closely as practicable over the con- 


ductor, and then applying the flame in such a way as to fuse the 
conductor as rapidly and as evenly as possible. 
(Sealed January 15, 1908.) 

22,911A. C. 0. Bastian and G. Calvert, London. 
Electric-Lamp Connections. [13 Figs.) October 16, 
1906.—This invention refers to the sealing of electric con- 
ductors into or through glass or like vitreous material. The 
applicants, as the result of experiments, have found that a 
commercially practical seal, from conductors or leading-in wires 
of oxidisable metals other than copper or copper alloy, may be 
made in any of the following manners :—In carrying the present 
invention into practice a conductor having the characteristics 
described in Specification No. 22,911, of 1906, may be used, and 
treated in a similar manner ; or a thin tubular conductor may be 
used, and filled inside with the flux, in addition to being coated 
upon the outer surface. Figs. 1 and 2 are views of a flat metal 
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Dia. 
ribbon, forming the conductor A with the vitreous material, or 
flux Z, in position thereon. Fig. 3 is a view of a tubular form of 
conductor, the conductor G being formed as a cylinder, with the 
vitreous material Z surrounding the exterior, and having the 


interior of said cylinder fi with vitreous material Z!. If 
desired, instead of the strip and the tube of flux thereon taking a 
straight course, as shown, they may take a spiral or other course, 
which may be im thereto in any suitable manner, as, for 
example, by spirally twisting same after the coating of flux has 
be en col on the strip, and while the flux is in a softened 
condition. Suitable len of conductors may be coated with 
flux, and stored for any length of time before fusing into or through 
glase to form a seal. (Sealed January 15, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,547. W. Gillett and M. D. Lehmann, West 
Dulwich. Carburettors. [1 Pig.} October 23, 1906.—This 
in which the liquid to be vapor- 

ised enters the mixture a through a jet in communica- 
tion with the float-chamber, in which there is an additional 
e+ gr pe pc ee eee dagen uid in the float-cham- 
r to the mixture suction-pipe of the car! , whereby the 
suction of the engine produces in the space above the liquid in the 





said chamber a reduction of the ordinary atmospheric pressure, 
which results in partial neutralisation or reduction of the feed 
pressure upon the liquid to be vaporised at the jet or equivalent 
orifice. @ is the float-chamber, b the float, c the jet, and d a 
throttle in the mixture suction-pipe. In this form the aforesaid 
passage is branched or duplicated, one branch o connecting with 
the suction-pipe on the engine side of the throttle, and the other 
branch n connecting with the suction-pipe on the carburettor side 
of the throttle. These branches are separately or relatively 
regulable, and the air inlet to the float-chamber is also lable. 
The pipe / from the space above the liquid in chamber a to 
the interior of the pipe g, which screws into a chamber A. Holes 
lead from the interior of pipe g to an annular reduced » ex- 
tending partly al the outside of pipe g. The chamber A has 
two ports leading by the pipes n, o to the suction-pipee. The 
ports are so placed that when the pipe g isin the sedition shown, 
it half closes each port. By screwing the pipe g up or down it 
a either port more or less, and simultaneously relatively 
closes the other. It serves, therefore, to adjust the relative effec- 











tive areas of the two ports. Near the top of pipe g the screw r 
serves to regulate an air-inlet hole. wis acap to prevent tam- 
pering with the adjustments. When the engine sucks, the usual 
suction on the jet c and air inlets of the carburettor is accom- 
panied by suction in ae n, 0. This suction extends to pipe g, 
where it is partially relieved by air entering at the hole controlled 
by the screw 1; but there isa residuum of tion that i 
its action above the liquid in the float-chamber a, and in conse- 
quence operates as a partial counter-suction to that at the jet c. 
It will be seen that the position of the throttle, more or less open 
or closed, obstructs more or less the suction on the jet c, and it 
also obstructs the t tion in the chamber a, but not to 
the same extent, since the ition of the throttle affects the suc- 
tion at the pipes n and o erently, and it is the mean of the 
suction at n and o that operates inside the pipe g, subject to the 
relief afforded by the -hole. It will thus be seen that the 
action is practically the same as if two passages were separately 
employed, one left uncontrolled by the throttle, and the other 
controlled by the throttle in the same measure as the jet of the 
carburettor. (Sealed January 9, 1908.) 








12,8090. L. and J. R. Pickering, Leeds. 
Gas-Holders. [5 Figs.) June 3, 1907.—This invention relates 
to spiral-guided gas-holders, in which spiral rails provided on the 
face of the holder are employed in conjunction with runners pro- 
vided on the holder-tank and on the various dips of the holder for 
supporting and guiding the said holder when working. The 
object of this invention is to attach spiral guide-rails to gas- 
holders in such a manner a sto give ‘mavenned support to such 
rails and additional stability to the holder itself. To this end, 
the flat attaching-plates hitherto employed are dispensed with, 
and in lieu thereof two angle-plates 1, placed diagonally or spirally 
upon and riveted to the adjacent and ordinary plates 2 of the 
holder, with their forwardly-projecting members opposite each 


Fig. 4. 

















other, are employed, while between the forwardly-projecting 
members of the two angle-plates a guide-rail 4 of T-section is 
inserted and fixed in position by rivets passed directly through 
the projecting members of the two angle-plates and the web of 
the rail, whereby increased support is given to said rail, and 
additional stability imparted to the holder. The inner end of the 
web of the T-rail is preferably made flush with the inner surfaces 
of the two angle-plates, and the joint on the inside of the holder, 
where the end of the rail and the two plates meet, may be covered 
either by a flat plate or by a T-plate ; or the spiral rail may be of 
T-section, in which case the web of the said rail is fixed between 
the poajecting members of the two angle- while the inner 
flange of said rail is left free and projec within the holder. 
(Sealed December 31, 1907.) 


13,620. F.C. Siem Westminster. Regenerati 
Gas-Furnaces, (3 Pipe’) June 12, 1907.—In Sdensnative 





gas-furnaces of the kind described in Specification No. 14,947, of 
1906, there are generally two air-ad ion valves at one end of 
the furnace operated in alternation, and two valves at the other 
end of the furnace which control the escape of the products 
of combustion, also worked in alternation. Whenever the 
valves at one end of the furnace are reversed, those at the other 
end must also be reversed. The present invention consists in a 
chain-gearing for operating the said valves. The valves at 
each end of the furnace b are suspended from a lever ¢, so that 
they balance each other. An extension of the lever at each end 
of the furnace is attached to an endless chain which runs over 
pulleys d@ and e. The chain passes round a chain-wheel f fixed 
to a spur-wheel “operated by a crank A through a pinion. By 
turning the crank in one direction the extension of the lever 
at one endjof the furnace will be lowered, while that of 














the lever at the other end will be raised, and that the 
reverse will be the case if the direction of rotation of the crank 
be reversed. Where there is a reversing-valve for determining 
which fae em shall be traversed by the air, it is desirable that 
this valve should be operated simult ly with the valves at 
the end of the furnace. This valve, which is contained in the 
casing k, is of the usual butterfly type, and is mounted on a 
shaft to which is keyed a lever arm m having a weight at its 
upper end. Free to turn on the shaft is the arm o connected at 
its upper end with the chain. This arm carries lateral extensions 
p, on which are tappets adapted to engage the arm m. By this 
arrangement the travel of the arm o can be independent of that 
of the arm m; when one of the tappets engages the arm m, the 
two arms travel together until the arm m is over the dead point, 
whereupon the weight completes its movement independently of 
the arm 0. (Sealed December 31, 1907.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
6297. J. Hopkinson, R. Kilburn, and J. Hopkin- 
oj Huddersfield. Cocks. 


son 

{1 Fig.) March 6, 1907.—This invention relates to try-cocks for 
the water-gauges of steam-boilers, and the invention provides an 
improved form of try-cock having its thoroughfare controlled by 
two lifting-valves arranged in series and operated by a rotary 
spindle. A is the body or casing of the try-cock, B is the lower 
lifting-valve, C the upper lifting-valve, and D the handle con- 
nected to the rotary spindle E for operating the valves. In 
carrying the invention into practice, the first or lower valve B is 
jae ng a disc-valve, having guide-wings and a guiding 
spindle F, and the same may, or may not, have aspringG behind 
it to assist in closing it. The second or upper valve O is prefer- 
ably a ball-valve, although any other suitable form of non-return 
valve may be used. This second valve is conveniently arran 

in a part of the body which is detachable from the main body A 
of the try-cock, and is interposed between the said main body of 
the try-cock and the bottom bracket of the water-gauge. L is a 
perforated web in the detachable part H acting as a guide for the 














be 


spindle F of the lower valve. The upper valve C is so arranged 
in relation to the lower valve B that it is lifted by the spindle F of 
the latter when the said lower valve is raised from its seat. The 
valves are actuated by the 7 E, which is constructed 
with acam K, or equivalent device, for the purpose of raising the 
lower valve when the handle D is turned. The first action of 
turning the handle of the try-cock is to raise the lower valve B 
from its seat, and then the continued turning of the handle brings 
the spindle F of the lower valve in contact with the upper valve 
C, and lifts the upper valve from its seat, whereupon the fluid is 
free to escape. The upper detachable portion H of the valve body 
containing the upper valve is constructed with openings / leading 
from the upper valve chamber to the lower valve c ber, 80 
arranged that the fluid when escaping spreads laterally and 
operates to dislodge all dirt that may have collected in the valve 
body. This construction, moreover, provides a large opening for 
escape. The improved form of try-cock allows of making the 
valves and seats of any material different from the. valve body, 
and suited to withstand the water of any particular district. The 
lower seat is also renewable. (Sealed December 31, 1907.) 
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NOTES ON THE USE OF GRINDING- 
MACHINES. 
By J. E. Livermore 
In view of the increasing demand for grinding- 
machines, and the extensive use of high-speed 
together with the desire for a better and cheaper 
finish, it is safe to say that the grinding-machine 


beyond the confines of the tool-room, 
and established itself in the shop as an indis- 
pensable up-to-date machine-tool.. So great a 


change has it made. that a large part of the 
pena | routine has in some cases become 
quite altered, and a few remarks dealing with the 
grinding-machine and its uses may not be. out of 


place. While it is quite impossible to lay down 
any hard-and-fast rule as to what shall, or not, 
be done, there are in well-defined facts which 


stand out clearly, but which are not always re- 
cognised by those in charge of the machines. 

To do cylindrical grinding successfully, three 
things are absolutely n » assuming the wheel 
to be of the right grit and e. First, a very plen- 
tiful supply of water or other suitable liquid must 
be used. Secondly, the face of the wheel must be 
perfectly true and square with the work, and must 
not be cut down and reduced in width. Thirdly, 
a micrometer must be used to measure and test the 
work. Up tothe present these three things ma 
be looked upon as constants which will apply to 
grinding, and which may be put into use at once on 
any machine doing cylindrical work which is run 
between centres. To make these three points quite 
clear we can say that: the work must be kept quite 
cool. That the wheel, which is im reality the cutting- 
tool, must not be weakened by cutting down the 
edge, which must be square with the ,work, and at 
the same time the periphery of the wheel must be 
perfectly true and smooth. That the method of 
measuring must be exact, and at the same time 
adjustable, in order to ascertain whether the work 
being ground is straight. 

A very important thing, and one which is often 
neglected, is the cleaning of the machine. There 
is, possibly, no machine-tool which has more 
destructive elements at work on it—soda, water, 
grinding-wheel dust, and machine oil—than a uni- 
versal grinding-machine where a pump is used. 
This combination is always in evidence ina grinding- 
machine, causing in some rust, and at others 
a lapping process, which, if neglected, adds quickly 
to the wear and tear. 

Keep the machine clean. Always use water- 
guards ; they are made to protect the machine, 
and not to kicking about the floor. Keep all 
indexed parts well greased always, especially the 
headstock and the wheel-head, and slides of the 
wheel-head. This latter cannot have too much 
careful attention, for a multitude of small troubles 
can be traced to this part of the machine, acting as 
it does on the cross-feed, where the movement 
should be smooth, regular, and free from any jerk- 
ing motion; and this cannot be secured unless 
everything is clean and in good working order. 

Let us assume that you are going to grind a piece 
of work parallel ; it is held between dead centres 
and revolved; the job requires to be perfectly 
straight and to be a first-clas& job in all respects, 
and the machine is being started up in the morning 
for the day’s work. . 

Having chosen a wheel for the job, carefully 
remove any tag or label which may be attached to 
it, and file it away for future reference ; now see 
that the wheel fits quite free on the spindle, so that 
there may be no chance of it bursting as the 
spindle warms up and expands. Then take the 
wheel off again, and with a little red or white paint 
mark on the inside edge of the hole the number of 
the grit and the letter or number denoting the 
grade of the wheel. These two facts, with the 
maker’s name, should always be preserved for 
future reference ; it saves time and trouble when 
duplicate wheels are required. 

You may now finally mount the wheel on the 
spindle ; see that a rubber ring is on each side of 
the wheel where the collars 


| v press, and screw up the 
nuts just — enough to hold the wheel without 
clip ing. pulled up too tight, there is risk of 


the wheel, and on starting up it would 
most likely fly to pieces ; lop thin netomn never 
stand in front of a wheel when it is first started. 
In putting the spindle back into its bearings (if it 
1s one that has to be taken out to mount the wheel) 
see that it is perfectly clean and free from grit, and 
note if there is any end shake; if so, it must be 


‘taken out ; but at the same time the wheel must 
run quite free ; pe the wheel- 

that wheel is to revolve ; le- 
bearings with oil, and start up the wheel ; when it 
has run a few seconds take a diamond tool and 
attach it to the machine-table, and make the wheel 
true ; in doing this let a full supply of water run 
on to the diamond. This is necessary, otherwise 
the heat generated causes the diamond-holder to 
‘expand, the diamond gets loose, and is soon 
‘knocked out and lost. me operators still use a 
diamond ; there is no need for this, the water 
‘keeps it and washes away the wheel dust—two 
‘very useful things to remember. This sim 
method of mounting a grinding-wheel may be fol- 
moter a on any grinding-machine, and will be suc- 

u 


ou can now leave the wheel running, and the 
‘next step is to examine the centres, which cannot 
‘be too carefully-done. To be quite sure of having 
them true, remove both, and clean the taper holes, 
—_ replace the on ag —_— ate oe ars ; 
and true it up to the angle required, using plent; 
of water. en true, replace it in the teil stock 
and true the head-stock centre the same way, and 
leave this in position ready for the work. You 
es reckon that the centres are then all right. 

ow comes the work. While it is important 
that the centres of the machine should be quite 
‘true, it is also equally important that the centre 
holes in the work should be true, and deep enough to 
prevent the centre points from touching the bottom 
of thehole. If any doubt exists, cover the centres 
with a little Prussian blue (oil colours), put in the 
piece of work to be ground, and give it a few turns, 
and it will show at once if a proper centre bearing 
is obtained. 

The next operation is to get the machine straight. 
If the piece to be ground only about 0.005 in. 
to come off, care must be taken in getting the 
machine straight, and for this reason it is well to have 
a piece of metal of the same length on which to do 
this—a piece of about 1 in. length of face at each 
end, and the same in the middle, with the remaining 
part cut away. By taking a few cuts over this you 
can quickly ascertain whether the machine is grind- 
ing perfectly straight. To usea piece of scrap to get 
the machine straight is both simple and useful ; it is 
not safe to rely on the indexing, for while this 
isas true as science and mechanical skill can 
make it, there is always a chance of small errors. 
Indexing can only be taken as a base to work from, 
either for straight or taper work ; the final adjust- 
ment must be made by screw, and the work finished 
to auges. 

aving got the machine straight, put in the 
diamond tool again, and once more true the wheel, 
taking a fine slow cut. You are now sure that the 
wheel is Xe square with the work, and its full 
width will bear evenly on the piece to be ground. 
One more point which is worthy of mention— 
namely, the belt driving the grinding-wheel. If pos- 
sible, let this be an endless one ; if not, let it have 
the best joint that can be made. On no account 
have a thick lap-joint; if so, each time the lap 
passes round the wheel-pulley it, strikes a blow 
which will show up in the form of vibration-niarks 
on thé work. If a rest is required for the work, it 
should be put up at starting; and if the work is not 
round, take a light cut to true te on which 
comes in contact with the rest. Nothing remains 
now but to caliper the work and find out what 
stock has to be removed, and to grind up the work, 
and with ordinary care a first-rate job should result. 

This account of the starting has — been 
made detailed, and, it is ho lain. It ma 
seem a somewhat long operation, but in reality it 
does not take very long, and the results quite 
justify the time spent. Of course, with care 
centres stand up a long time; and while the wheel 
should be kept true, there is not much time lost 
in this operation. 

We may now consider a few details which are 
peculiar to the grinding-machine. If we run a 
milling-cutter, in course of time it requires to be 

med. Just the same with ogiamegwoed, 
it get slightly out of truth, w the will 
have a tendency to fill up. If now we take the 
diamond tool, and make a light cut across the face 
of the wheel, this will give a clean fresh-cutti 
surface; or, in other words, it makes the face 
the wheel true and smooth and clears away the 
particles of metal which hinder the wheel from 
cutting and help to cause heati 





eating. 
The question of heating effects in the machine, 


and see 
the spindle- | 


the wheel and work. 





and the expansion of work, are points which may be 
considered to advantage. In many workshops where 
large numbers of grinding-machines are in use it is 
a standard ice to oil the grinding- wheel spindle 
and immediately to start the wheel ; this is wed 
to run while the remaining of the machine 
are being oiled ; when this has all been carefully done 
it will be found that the bearings have both warmed 
up nicely and got into good running trim ; there- 
fore any slight expansion which may have taken 

in the wheel spindle on ing up will have 


‘happened before the wheel comes in contact with 


ennding aot sna hi the preg to stop the 
inding-w it is once excepting at 
meal-times or in cases of absolute necessity. PWhore 


the agra ye jycay may dg and started it 
does a great to do se with the usefulness 
of automatic cross-feeds. a piece of work is 
left in a machine nearly finished, and the wheel 


stopped and allowed to cool, it is found, on starting 
up again, that it is not cutting. Suppose now the 
o feeds up the wheel until it shows a cut, 
and then turns to do something else ; as the spindle 
warms up and expands, it will increase the cut, and 
if the work is not made under size just at the 
finish, the increase of cut will leave the finish ve 
rough—so much so that the piece may be spoiled. 
The tendency to start up the machine and put on 
the feed at once must be resisted if good results 
are wanted. 

We now come to the heating of the work caused 
by the action of the wheel. ough you choose the 
best wheel possible, and keep up a plentiful supply 
of water, there must be slight heating at the point 
of contact ; for this reason never keep the spring in 
the foot-stock so tight as to be useless. This , is 
intended to counteract expansion lengthwise. One 
may frequently hear in the shop that the wheel has 
dug into the work ; in reality itis just the opposite, 
the wheel coming in contact with the work at once 
cuts the material. That heat is produced ix that 
particular spot is plain by the shower of red-hot 
sparks when the work has taken a few turns, the 
hottest place being the point of contact between 
At this point the work 
approaches the wheel, the result being a heavy 
cut, and most likely the work is ye but the 
grinding-wheel , in this case, moved for- 
ward only by the automatic feed. This accident 


ausually happens with work of small diameter when 


a too heavy cut is taken, or when dry grinding ig 
indulged in ; but -by carefully selecting the wheel, 
and using water and work-rests, this trouble may be 
kept in check. It must be remembered that a 
wheel which is good on large work will not do on 
small work. 

Last, but not least, the points above named should 
be discussed with the operator; if he is made to 
understand the machine, he will be kept out of diffi- 
culties. Grinding-machines for fine accurate work 
should be so p! that vibration cannot affect them. 
The grinding-wheel head should be tightly held, and 
be free from shake of anykind. The should be 
long and heavy, and such that the greatest length 
the machine will grind can be accomplished without 
overhang of the work-table. When work is placed 
between. centres to grind, it should always be 

1d 80 that it is in the centre of the machine 
whenever possible. Too many operators seem to 

the driving head-stock asa fixture, while the 
foot-stock can be pushed along much the same as in 
a lathe. When grinding is done under these condi- 
tions, overhang takes place by reason of the work 
being mounted at one end of the table; this over- 
hang is further increased by making the end of the 
table into a bench for all kinds of tools—a practice 
which is injurious in more ways than one. When 
internal grinding is done, in most cases the work 
has to be p at one end of the table. The 
ill-effect in this case, however, is counteracted by 
the fact that the traverse is generally short. 

On a universal grinding-machine the work can 
be divided a, «St Holegrinding, ‘Th ao 
ing. 2. Face-grinding. 3. Hole-grinding. are 
three errors which frequently apply to these three 
jobs: first, the work may be a little small at the 


ends; second, the von anes ww now Ee 
there being a slight to show 
rounding ; int the hole may be -mouthed. 
These errors are caused by | the wheel pass 


off the work at each end, and they may be further 

vated by having the belt which is driving the 
grinding-wheel too slack. The errors are more 
noticeable on the flat work and the hole than they 
are on the cylindrical work. Care should be taken 
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to see that the wheel does not leave the work at'and when the part B has been removed the last 
each eni of the stroke; and that the belt is not leut can be traversed by hand, and you will have 
slipping. The three sketches A, B, and C in Fig. 1 the short end of your work round and true, with 
indicate the three classes of work mentioned above, |a-good finish right up to the shoulder. This 
and the dotted lines should-be the centre of the! method is preferable to cutting away the wheel. 
grinding-wheel edga at the moment it reverses.- ‘ | The work is better, the wear on the wheel is less, 


A lump in ths middle of a hole is sometimes and the work can be done in less time. - The writer 
spoken of ani is feequently caused by the slipping has personally ground up short ends like this in 
hen | lots of 25 and 50, and has made two operations of 


of the small balt driving the internal spindle. 
the wheel leaves the hole, the belt will be tight | it, first cutting in, and then removing the part B, 
enough to drive it at full speed; when it enters again, | and-leaving only about 0.001 in. on to finish ; then 
and comes in contact with the work, it slows up, | putting the pieces in again and finishing to size by 
until it passes out at the opposite end. The machine d; and with everything considered, it has been 
reverses, and the same proczss is repeated, but in | quite successful, . ; 

an opposite direction, consequently the middle of| It will sometimes none 

the hole gets least cutting. - While speaking of in- | with a keyway in it the 


ternal grinding, it may be mentioned that any means | 
Fi tg.7 
A 


n that in geinding work 
wheel will be affected, 


of exhausting- the dust caused by grinding is an) 
improvement of first-rate importance. This accu- 
mulation of dust is unhealthy for the workman, and 
a constant source of trouble on the machine ; one 
has to be careful; too, in testing the holes that are 
being ground. In some of the larger types of 
internal grinding-machines a liquid can be used, 
and there is no doubt of its advantage. With the 
headstock design of many grinding-machines now 
in general use, the application of a liquid can 
hardly be satisfactory ; but in the near future there 
is no doubt this point will receive more attention. 
As with cylindrical grinding, a micrometer is a very 
good ‘instrument for measuring internal work, but 
there is always a large amount of work where this 
instrument canuot be used, and where it would not 
be quick enough ; and here we must introduce the 
cylindrical plug: gauge. - It has been often said that 
if you want a hole ground to a standard size, you 
should not work with a standard gauge. This may 
sound strange, but if you happen to doa job and 
use only a standard gauge, you will soon see how 
easy it isto get your standard hole too big, unless 
you waste a lot. of time by constantly stopping 
and testing’‘the hole. The best type of gauge 
is undoubtedly the limit-gauge, or double-ended 
one, which is made + and — 0.001 in. each way. 
With a gauge of this kind there is a check, as- it 
were, on the work ; and as soon‘as the small end 
begins to enter, you can finish up the hole, and be 
sure that you have a good job—at any rate, as far 
as siz> is concerned—and the standard gauge need 
only be used as a last check. These double-ended 
gauges for internal work are most useful. They are 
cheap to produce, consequently there is less trouble 
in getting them renewed. They effect a large saving 
in time, and, what is equally as important, they 
save a lot of wear and rough use, which might 
otherwise fall on a costly set of standard gauges ; 
and when we consider the importance of the stan- 
dard gauge, and the part it plays in the engineering 
world, this last item is quite sufficient to warrant 
the use of the double-ended limit-gauge. 

On a lot of cylindrical work there is f. 
the end of the shafts a small part which is of a 
reduced diameter, and where it is necessary to grind 
close up toa shoulder. When grinding these ends 
special attention should be paid to the edge (or 
corner) of the wheel, if the work is wanted to be 
o Up to the present we have not got wheels 
which stand up too well at the edge, although 
we may before ite have a wheel which it will be 
possible to turn up to suit certain forms ; but for 
the time being we must do the best with the wheels 
now in use. Wherever it is possible to take out the 
corner of the turned work, let this bedone. If this 
cannot be‘done, the following method should be 
adopted :—Fig. 2 shows a portion of a shaft with a 
reduced diameter at the end which has to be ground 
close up to the shoulder. First, get the traverse 
of the machine adjusted ; next make the wheel true. 
Having done this, traverse the table or the wheel 
(as the case may be) by hand to the end of the 
atroke, ‘and make the machine reverse, and hold 
it in that position ; in doing ‘his*you will have the 
table or wheel moved a little farther than if it was 
traversed by power. This slight distance is just 
enough to preserve the edge of the wheel. Now 
take the cross-feed and bring up the wheel and cut 
into the shaft, as shown at A, Fig. 3. - Having 
determined the depth of cut to produce the right 
diameter, you can now set the automatic cross-feed 
to throw out at that point. If the wheel is fed in 
-carefully, there will be no damage to the edge of it. 
Having done this, you may now let the machine 
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and it will cause vibration marks on the work. 
Whenever this happens, drive a piece of wood into 
the keyway, and the trouble will disap If 
the keyway «eX to come directly where the 
rest is placed, fill it in with wood and true it up 
before putting up the rest. 

When such work as hardened spindles have to be 
ground, and: there are ings at each end, they 
should always be roughed out first ; and if the 
work can be arranged so that, after being roughed 
out, it can lie for a week, it is very sm | better. 
It is found that after roughing out hardened work 
the pieces change their-shape slightly, and if finished 
right off they are likely to get out-of truth. If, 
traverse by power over the part B (Fig. 3). By | however, about 0.003 in. is left on, and the work 





Where work comes from the lathe to the grinding- 
machine, it is well to fix some definite quantity of 
material which must be left on for a finish, and care 
must be taken as to how the turning is done. 
If a heavy cut is taken on the lathe, and the 
tool-marks are deep, there will be a-lot to grind 
off tu get rid of the marks, and the piece may even 
be spoiled ; this also throws extra-time on the 
grinding operation, which is really not a fair charge 
to the machine. Heavy, deep cuts will do on big, 
heavy work, but reckless haste in turning small 
work—say, up to 3 in. in diameter—is likely to turn 
out a loss unless these points are considered. It 
is possible to get a good finish on a spindle 24 in. 
long.and 1 in. in diameter if only 0 in. is left on 
for soft steel. In hardened pieces more imust- be 
left, but no definite figure can be given to meet 
all cases. When a few pieces have been done, 
and the records taken, it is easy to fix a limit to 
be left for grinding. One other point in turning, 
which is important, is to see that the pieces are all 
made an exact length in each lot, especially where 
the grinding is finished to a shoulder. Good, careful 
turning will make all the difference to the grind- 
ing time. In the present article it is the grinding- 
machine for the smaller work that is being dealt 
with.- It is not probable that the grinding-machine 
for heavy work will supersede the lathe, but on 
the small work there will be big changes, and in 
time a lot of the work now done on a lathe will 
come to the grinding-machine. It is the only effec- 
tive method.of-ensuring the. work being finished 
cylindrical and true:. The application of back-rests 
to the work has been a very greatadvantage. These 
are of various kinds, and, like every other mecha- 
nical arrangement, effectiveness goes hand-in-hand 
with simplicity.. The rest which is quickly applied 
and easy to adjust by the operator is the one that 
is needed. When should a rest be applied ? is a 
question which. is-sometimes asked ; and we ma 
answer :—Whenever there is room for it. Small 
pieces must be well supported, if thin ; otherwise 
there will be some difficulty in grinding them. As 
a guide to this rest question, we may say that 
when a piece of work exceeds in length six times its 
diameter, a rest is. required. This rule will be 
found to apply very well to all general work, but it 
must not taken as a hard-and-fast law. The 
back-rest as a work-support is an appliance of first- 
rate me “yang and it must be carefully applied. 
It should not be forced up to the work, nor should 
it be allowed to become slack, or vibration-marks 
will appear on the work. Further, the centre of the 
rest must bear evenly on the centre of the work. A 
great deal might be written on the question of back- 
rests. It is a thing which is difficult to give advice 
on, because, however much is said, the last word 
rests with the operator ; and if his power of observa- 
tion is not defective, he will quickly find out when 
and where to use a back-rest. If, however, there 
is anyone who does not think this rest necessary, 
let him at once dismiss any such thoughts. 

The application of back-rests will not, however, 
always prevent chatter-marks ; they may be caused 
by running the grinding-wheel too fast, or revolv- 
ing the work too fast, the cut may be too heavy, the 
wheel may be too hard. But with all these we can 
quickly get a remedy. Work and wheel speeds 
are now independent, and the range of speeds 
is being increased, and it is possible to get wheels 
of any grade. Feeds and speeds on the grinding- 
machine are now receiving a large share of atten- 
tion. The advantage of having these separate and 
independent, and as well as of having a wide range, 
is fully realised by both makers and users; and 
here, again, a hard-and-fast rule cannot be laid 
down. Speeds and feeds will depend on the diffe- 
rent materials operated on, the length and diameter 
of the work, the way the work is supported, and 
the class of finish required. These are the points 
which will determine the speed and traverse of the 
work. If the finish of the work is not good 
enough, it may be necessary to slow up the tra- 
verse, or to push up the grinding-wheel speed, or, 
may be, the wheel. is not suited to the work in hand. 
One of the best illustrations of the effects of speed 
and feed changes is shown by Fig. 4, which is taken 
from a piece of iron pipe given to the writer by 
the Norton-Company, of Worcester, Mass., U.S.A. 
This..has been ground all over the outside with 
the same wheel, and shows in a most striking 
manner the importance of speed and feed changes, 
and their ing on the quality of the work. One- 
half its length is very rough. The following are 





cutting into the piece like this you do away wit. | is laid aside for a little while, and then finished up, 
the chance of the wheel striking the shou!der, 'a good job will result. 





the figures of the speeds and feeds for that half :— 
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Work revolved ... - 36 ft. per min. 
Wheel ,,‘? ....: 5090 ee 
Table traversed... 6 - 
Depth of cut 0.001 in. 


On the other half it will be seen that the finish 
is very good. The following are the figures for the 
second half :— 


Work revolved ... aaa 9 ft. per min. 
Wheel _,, mc -.. 6900 pa 
Table traverzed... 5 3 09. 
Depth of cut 0.00025 in. 


This, it must be remembered, is a piece of iron 
tube, yet it is perfectly round. There are no 
vibration (or chatter) marks, and the finish is a 
thoroughly good commercial job. This finish can 
be produced on all kinds of metal, includin 
copper, and many other substances may be groun 
equally successfully. In conclusion, a remark may 
be made on the somewhat slack method of tabu- 
lating results of grinding-wheels. It is a matter 
of regret that one still finds shops where this 
is entirely neglected, and where the grinding- 
wheels are bought and put into store, and, later 
on given out to the operator, he being the only 
person who decides what wheel he shall use. 
Many people will decide on the purchase of the 
cheapest wheel, and will only consider first cost. 
The cheapest wheel is the one that does the greatest 
amount of good work in the shortest time, and it is 
quite impossible to find this out unless a systematic 
record is kept. Therefore wheels should be entered 
up carefully as regards grit, grade, size, maker’s 
name, speeds run at, the quantity and quality of 
work done, the kind of material they are used on, and 
the length of time they are in use, with space left 
for remarks, which should be taken by someone in 
authority. This is certainly the most satisfactory 
way to determine the cheapest and best wheel. 
The best grinding-machine made is handicapped 
when the wheel is neglected, and a little time 
spent in ae results of working would be a 
great advantage all round. 
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Technical Thermodynamics. 7: De. GusTAv ZEUNER. 
First English Edition, from the Fifth Complete and 
Revised Edition of Grundziige der Mechanischen 
Wirme Theorie. Authorised translation by J. F. 
Kuen, D.E., Professor of Mechanical Engineering, 
Lehigh University. Two vols. London: Archibald 
Constable and Co. [Price 36s. net. ] 
In 1859 Professor Gustav Zeuner, whose death we 
had to record in our issue of November 15 last, 
published the first edition of his ‘‘ Elements of the 
Mechanical Theory of Heat,” a résumé of the scat- 
tered work on the subject, compiled with the object 
of drawing the attention of engineers to the im- 
portance of the new theory of heat. This book 
was translated into French by Hirn himself in 
1862, and Arnthal and Cazin undertook the French 
translation of the second edition, of 1869. The 
fourth edition, of 1900, was an entirely new work, 
for which Zeuner adopted the title ‘* Technische 
Thermodynamik,” The fifth edition, reckoning 
from the publication of the old treatise, was brought 
out by Zeuner in 1905, and it is this book which 
Professor Klein, of Bethlehem, Pennsylvania, has 
translated into English. 
‘Dr. Zeuner,” the translator states in his preface, 
‘* was quick to see the necessity of taking this sub- 
ject out of the department of mathematical physics, 
of casting it into simpler form, of bringing it within 
the range of engineers and technical students, and 
of limiting it to their interests. It will be found 
that his Se combines German thorough- 
ness with French elegance and simplicity.” We 
quote this passage for two reasons. The author’s 
aim and achievement are well explained, and we 
have a characteristic specimen of the translator’s 
own style. The task of the travslator is always 
delicate. In presenting an account of a master’s 
work in the master’s own words, the translator 
often feels constrained to follow the original more 
rigidly than the critica] reader deems desirable. 
When Mr. Klein writes, for instance, ‘‘ With the 
help of the presentations in Section 38,” and ‘I 
carried out, in 1897, the experiments of De Saint- 
Venant and Wantzel [on the efflux of air through 
simple orifices] on a considerably larger scale with 
the means of recent times at my disposal,” we are 
unnecessarily reminded of the fact that we are 





had the benefit of a revision furnished ‘by class- 
room work, as advance sheets were supplied to the 
senior class in mechanical engineering at Lehigh 
University. 

We will not attempt to review a treatise that, 
in its several editions, has maintsined ‘a leading 
position for half a century. We will only indicate 
the contents. After a historical introduction, the 
author discusses the fundamental equations of 
thermodynamics and the theory of gases, and then 
passes to applications. In the physical part of ‘the 
applications, he deals with the reversible and the 
non-reversible changes in the state of a gas, and 
with the flow and efflux of gases. In the technical 
part, the hot-air engines and the cold-air engines, 
both subdivided into closed and open engines, are 
discussed ; special sections deal with the Otto 
and the Diesel engines. Remarks on the working 
value of fuels conclude the first volume, which is 
entitled ‘‘ Fundamental Laws of Thermodynamics ; 
Theory of Gases.” 

The second volume, ‘‘ The Theory of Vapours,” 
opens with the theory of vapours, and the behaviour 
of saturated vapours ; the applications concern re- 
versible and non-reversible changes in the state of 
wet vapours, and their flow and efflux. Super- 
heated vapours are then treated in the same way. 
The next section, on ‘‘ Atmospheric Air as Liquid 
and Vapour,” refers in its practical part to the 
Linde machine. With the applications of the next 
section, on ‘‘ The Behaviour of Mixtures—of Atmo- 
spheric Air and Steam, and of Different Kinds of 
Vapours,” we come to the theory of the steam- 
engine, to engines for saturated and for super- 
heated vapours, and cold-vapour engines. Seventy 
pages of tables on the vapours of water, ether, 
alcohol, acetone, chloroform, carbon, tetrachloride 
and bisulphide, ammonia, and sulphur dioxide and 
carbon dioxide conclude the volume. The constants 
are first given in metric measures and then in 
British measures. A good: alphabetical index is 
added to each volume, and the books are well 
printed in large type. 





Airships, Past and Present. By A. HILDEBRANDT. 
Translated by W. H. Story. London: Archibald 
Constable and Co., Limited. [Price 10s. 6d. net. ] 

Tuis is a translation of a German work, the author 

holding the rank of captain and instructor in the 

Prussian Army Balloon Corps. It may be some- 

what disappointing to those who are aware of the 

author’s experience to find that in this work he 
has compiled a popular treatise on the history 

of ballooning and aerial navigation, rather than a 

more erudite discussion of the problems con- 

nected with the art. But so clearly does Captain 

Hildebrandt map out in his preface the ground 

that it was his intention to cover that we feel 

criticism in this direction to be unjustifiable, and 
can merely record our regret that the author 
limited himself in this way. The statements by the 

author—that he ‘‘had no intention of writing a 

technical hand-book,” and that it is his wish that 

the reader may ‘‘ find amusement and instruction 
pleasantly combined in these pages,” prepare one 

in some measure for an historical, rather than a 

scientific, treatment of the subject. 

We must complain, however, that the title is 

rather misleading; for only in the sub-title are such 

subjects as meteorology and photography men- 
tioned, and the subject of air-ships proper is com- 
leted in about 100 out of the 360 es of the work. 
he first four chapters are devoted to the history 
and principles of balloons. The four subsequent 
chapters are concerned with the development of 
the dirigible balloon. Flying-machines, kites, and 
parachutes are each honoured with a chapter; and 
with Chapter XII. commences a dissertation on the 
applications of the science rather than on the means 
of navigation. Four chapters—among the most 
interesting in the book—are devoted to military 
ballooning ; and the remaining half of the volume 
is occupied with such subjects as recording-instru- 
ments, photographic work and the interpretation 
of results, perspective, carrier pigeons, &. A 
final chapter is devoted to ‘‘ Balloon Law,” from 
which it appears that while at present comparatively 
few rules exist for the proper control of the traffic, 
of those already in force in various countries nearly 
all seem to be drawn up for the protection of the 
aeronauts, while no provision is made for reparation 
for damage to chimney-tops, telephone-wires, cropr, 
&c., and other belongings of more conservative 





studying a translation. Professor Klein can, on 
the other hand, state that the English edition has' 


earth-worms. No discussion is even ventured on 


the vexed question of whether a balloonist passing 


over a private estate may; or may not, be treated 
as a trespasser. 

The volume is copiously illustrated, but in- 
sufficient reference is made to the illustratiors 
given. In Chapter I., among pictures of fiying- 
machines of very early, and even mythical, ‘origin, 
we find a photograph of Augsburg taken frém ‘a 
balloon. Next to a cloud 8 h comes ah 
illustration of a ‘‘ Montgolfier” balloon. Such 
inconsistency is a little disconcerting. The book is 
well printed, and the translator has done his work 
well. Asa readable record, as the author appa- 
rently intended, the volume is interesting—history 
dressed in a very pleasant form. 
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THE SKODA WORKS, PILSEN. 


Tue Skodawerke Company, which is at the pre- 
sent day the most. important company in Austria, 
in that it combines the manufacture of steel with 
the construction of ordnance and artillery and with 
engineering in all its brauches, commenced in a 
small way, like all successful metallurgical and 
engineering companies in this or any other country. 
The works are at Pilsen, in Bohemia, a town of 
70,000 inhabitants, at a distance of about 200 miles 
to the north-west of Vienna, and about 50 miles 
to the west of Prague, 

The first works, now practically inside the city, 
and almost surrounded with dwelling-houses, con- 
sisted of an iron foundry, a small steel foundry, 
and a small engineering shop, and were put down 
in 1869 by Emil, Ritter von Skoda. ey were 
enlarged irom time to time, as can be ascertained 
by the different methods followed in the constuction 
of extensions to the building, and in the use of 
iron beams in a line with the original wood ones. 


Pig .1. 


seen. 
types, a number of which are portable ; the latter, 


which have occasionally to run day and night, 


three spans are served by electric overhead travel- 
ling cranes of 20 and 5 tons. A gallery is built on 
one side of the engineering shop, and along its 
whole length, for bench work and small machine- 
tdol work. The tool-making and grinding shop 
opens into the main engineering shop. In this 
department of the works are built vertical and 
horizontal steam-engines; superheated steam- 
— on the W. Schmidt system ; Rateau steam- 
turbines ; turbine sets using exhaust steam ; high- 
pressure centrifugal pumps and turbo-compressors ; 
double-acting gas-engines ; gas-producers, on the 
suction system more especially ; cooling plants and 
ice-making machines on the Linde system; and 
complete installations for sugar works, breweries, 
cement-works, and for collieries and mines. 





AUSTRIAN RAILWAY SYSTEM 


It contains machine-tools of the latest 
together with the largest lathes, and the machines 


are separately driven by electric motors. The other 
machine-tools are electrically driven in groups. The 


of iron castings is stated to be 6500 tons, in pieces 
weighing up to 50 tons. All the work in the iron- 
foundry is cast in sand—the smaller pieces in boxes, 
the larger ones in shallow pits in the foundry floor ; 
the moulds for the latter and the larger box- 
moulds are dried by portable furnaces made to 
communicate by pipes with the cupola fans. A 
view of the iron-foundry is given in Fig. 4.. The 
brass-foundry is equipped with thirteen crucible 
furnaces ; its speciality is the manufacture of a 
special bronze alloy, with a breaking strain of 
40 to 60 kilogrammes per square millimetre (25.4 
to 38 tons per square inch), and an elongation of 
20 to 35 per cent. This is largely used for wrought 
and pressed fittings in the construction of automo- 
biles and in shipbuilding. The above characteristics 
of the alloy are certainly sufficient to justify for 
it a wide range of usefulness. The brass foundry 


has an annual output of 240 tons. 
The boiler-making sheds are equipped with the 
required lifting-gear and machine-tools, including 





hydraulic and pneumatic riveting plant, a portable 
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These old works are now being completely dis- 
mantled, and the site they occupied is to be given 
up for building purposes. ' 

The new works, as they now stand, havé’ been 
put down on a large open space to the south of the 
city.. They are shown in the plan, Vig. 1, and 
consist’ mainly of gun-shops for the construc- 
tion of all calibres .and classes of guns, their car- 
riages and mountings, turrets,.and for the manu- 
facture of projectiles ; of a Siemens-Martin steel 
works, mostly used for the manufacture of steel 
castings ; and of an engineering works and cast-iron 
foundry, with which are connected bridge-build- 
ing and boiler-making yards. The various shops 
cover an area of 10 hectares (24:7 acres). 

The engineering shop, shown in outside view in 
Fig. 2, page 299, is a building 170 metres (558 ft.) 
in length by 41 metres (134 ft.) in total width, 
formed of a central span 20 metres (65 ft.) wide, 
and two side spans, each 34 ft. 6 in. The gable 
ends, as shown in the illustration, are glazed with 
thick double sashes, the space between these 
frames, equal to the wall thickness, acting as an 
air insulator to aid in maintaining the temperature 
inside the building constant. e roof over the 
central span is glazed with light-blue glass, which 


gives a very good effect. This is one of the most 
admirably lai 


out engineering buildings we have 








The engineering works comprise a testing-room, 
with condensing plant, in which the steam-turbines 
are tested before delivery, to ascertain their steam 
consumption, efficiency, and otherwise satisfactory 
running. The Skoda Works guarantee for their 
steam-turbines a steam consumption per kilowatt- 
hour at the switchboard of 17.6 lb. for their 
largest sizes ; 19.8 lb. for those from 500 to 1500 
kilowatts ; and for the smallest sizes, down to -300 
kilowatts, 21.5 lb. In all these three instances 
the steam pressure above the governor valve is 10 
kilogrammes per square centimetre above atmo- 
sphere (142 lb. per square inch) ; the superheat 70 
deg. Cent. (158 deg. Fahr.), and the vacuum 90 per 
cent. The high-pressure centrifugal pumps are 
tested in the same room to ascertain their duty, the 
height of delivery, and power required. A view 
inside the engineering shop is given in Fig. 3. 

The iron and brass foundry covers an area of 
about 5700 square metres (6800 square yards). The 
iron foundry and steel foundry are in the same 
building ; they are separated from each other by a 
a 6 ft. high, movable in sections ; the iron 
oundry has three cupolas, which are in constant 
use for current work. When, however, specially 
heavy castings of a particular quality are re- 
quired, the iron is melted in the Siemens-Martin 
furnaces of the steel-foundry. The yearly output 














Aa. Iron-foundry, brass-foundry, and sand- 
mixing shed. 
B. Steel works and steel foundry. 


flange-riveting set, and a series of punching and 
boring-machines, for the construction of steam 
boilers, superheaters on the Schmidt system, 
economisers, feed-heaters, vats, ladles, converters, 
and so forth, the annual production being 3000 
tons. The adjoining bridge-building and structure 
construction sheds have an output of 5500 tons. 
The Skoda Works “aterm the plates and sec- 
tions they use in: these two departments mostly 
from rolling-mills in the same district, among which 
we may mention the Prager Works, a short descrip- 
tion of which we gave in a former issue. (See 
ENGINEERING, Vol. Ixxxiv., page 465.) i 
The steel-foundry, an internal view of which is 
given in Fig. 11, Plate X VIIL., is one of the impor- 
tant departments of the works ; it covers, including 
the furnace plant, a total area of 10,500 square 
metres (12,600 square yards). There are four Sie- 
mens-Martiri furnaces, which take a charge varying 
from 10 to 30 tons, working on the acid process ; 
seventeen drying-stoves, nine hydraulic revolving 
cranes, and fifteen electric overhead travellers, two 
of which are of 40 tons. The Siemens gas-producers 
for supplying the steel furnaces are 18 in number. 
e steel castings are annealed in annealing furnaces, 
of which there are ten, distributed round two sides 
of the steel-foundry, served by three rolling-cranes 
capable of lifting up to 40 tons. The castings are 
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Fie. 4. View 1n Inon Founpry. 


fettled mostly with the aid of pneumatic tools. The and runners, and machining the castings where re- 
machine-tool shop for steel castings, illustrated in| quired. The machine-tools are electrically driven, 
Fig 12, Plate XVIIL., forms an important adjunct | individually or in sets, and are served by eight elec- 
of the foundry, and contains machine -tools of | tric travellers lifting from 15 te 40 tons \ 

modern types, for cutting off the sinking heads! The steel-foundry bas an annual output of 12,000 





to 15,000 tons of finished castings, in pieces weigh- 
ing up to 60 tons, for shipbuilding, engineering, and 
artillery. It is a very light shop, and most impor- 
tant castings are turned out in this department of 
the Skoda Works, as is evidenced by the illustra- 
tions reproduced in Figs. 5 to 10, on page 310. 
Figs. 5 to 7 are, respectively, the rudder frame, 
weighing 13.5 tons ; the stem, weighing 27.5 tons ; 
and the propeller-shaft bracket, weighi 12.5 tons, 
supplied for the Japanese battleship Mikasa, built 
in this country. The firm also cast the stern frame 
for the same battleship. Fig. 8 shows an hydraulic 
press cylinder, weighing 50tons. Fig. 9 illustrates 
a cast-steel penstock pipe-joint, weighing 44 tons, 
supplied by the Skoda Works for a 10, horse- 
power water-turbine to the Canadian Niagara Power 
Company ; while Fig. 10 is a 44-ton, 5.76 metres 
(18 ft. 10}} in.) in diameter spur-wheel for a twin- 
tandem reversing rolling-mill engine. 

The patterns for both the cast-iron and the steel 
foundries are manufactured in a pattern-shop, in 
which the wood-working machines are driven by 
belting from an electric-motor, mounted in a 
recess, partly underground, in a corner of the 
building, to avoid all risk. 

The works are supplied with current for power 
and lighting from a generating-station which con- 
tains a 2000-horse-power vertionl compound engine,. 
on the Schmidt system, with double-beat valve dis- 
tribution, working with superheated steam, direct- 
coupled on one side to a three-phase, and on the 
other side to a continuous-current generator ; a 1000- 
kilowatt turbo-dynamo, Rateau system ; a similar 
turbo-dynamo set of 350 kilowatts; and, as a 
reserve, two 300-horse-power vertical compound 
engines, each direct-coupled to a three-phase 350- 
volt generator, and driving by a belt a 330-volt 
continuous-current generator, working on a three* 
wire system. All the engines exhaust into a common 
condensing installation, combined with a water- 
cooling tower. They are supplied with steam from 
thirteen boilers, ten of which have each 150 square 
metres (1615 square feet) heating surface, and are 
fitted with a superheater of 80 square metres (860 
square feet) superheating surface. The other three 
water-tube boilers, each of 250 square metres (2690 
square feet) heating surface, are also fitted with 
superheaters. The latter boilers are used to supply 
steam partly to the current-generating station and 
portly to the steam-turbine testing-room. The 

ilers are provided with automatic stokers ; the 
fuel used is mostly brown coal, or brown coal-coke. 
The boiler feed-water is taken from the town mains. 

A very important section of the Skoda Works is 
the artillery and ordnance department (see plan, 
Fig. 1), and before describing the shops set apart 
for this section a few historical remarks may be 
found of interest. 

In 1886, in the year following the construction 
of the first. steel-foundry and its annexes, the 
owner of the works, the late Ritter von Skoda, 
who had made extensive études in regard to the 
properties of cast steel, and who had followed the 
trials carried out in other countries with various 
grades of this metal, commenced a series of experi- 
ments with a view to manufacturing cast-steel 
armour for land defences. The firing trials made 
against cast-steel plates manufactured at the Pilsen 
works gave excellent results, and as early as 1888 
there was supplied an armoured mounting for a 15- 
centimetre (5.9-in.) mortar. This first attempt gave 
complete satisfaction to the Austrian War ce, 
who immediately ordered a number of similar 
armoured mountings, the manufacture of which, 
combined with that of various castings on orders 
received from private companies, gave the steel- 
foundry an impetus which has continued to the 
present day. 

At the same time the works acquired the patent 
rights of the machine-gun invented by Archduke 

1 Salvator and Colonel Ritter von Dormus, 
which gun they manufactured in large numbers, 
and supplied both to the Austro-Hungarian Jand 
forces and to the nation’s warships. This formed 
the first step towards the construction of artillery 
material on a large scale ; the first comparatively 
heavy guns built, in 1889, were 7 centimetres 
(2.75 in.) in calibre, also fur the land and naval 
forces. This development led the company to put 
down for their gun manufacture a special machine- 
shop ; hitherto the machine- work been done ina 
small factory adjoining the foundry of their older 
works, now being dismantled, as stated above. 

The present artillery shops were commenced at 








the new works, and on a small scale in 1896, and 
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were developed at various times until they reached 
the importance they have now, Their situation is 
shown in the plan, Fig. 1. The first naval guns— 
15-centimetre (5.90-in.) 40-calibre guns—were built 
in 1897. The proving-ground, built by the Skoda 
Works, at Bolewetz, a distance of 6 kilometres 
(3.75 miles) to the north of Pilsen, was completed 
in 1901, and the first experiments carried out were 
exhaustive firing tests with the first 24-centimetre 
Cer 40-calibre naval guns built by the com- 
pany. These developments and successful tests 
were epoch-making in Austro-Hungarian hi ; 
the saned to render the army and navy of the 
nation entirely independent of foreign su ply as 
regards war material; practical results followed 
immediately, and the Skoda Works received the 
orders for the whole armament of the warship 
Babenberg, of the three ships of the ‘Erzherzog 
Karl class, and of the new cruisers and to 0- 
boats, together with orders for re-arming the forts. 

The artillery department is now a, for the 
construction of guns of all types, and of calibres 
up to the largest, with their carriages and mount- 
ings complete. The guts are hooped and jacketed, 
but the necessary machinery is available for the 
construction of wire-wound guns upon orders for 
this type. The Austrian army and navy have 
always given preference to the wedge breech-closing 
device, with gas-check by the bottom flange of the 
cartridge-case—the only gas-check available with 
the wedge breech-block system ; but the company 
is not pledged exclusively to this system, and a 
number of guns can be seen at the works, in various 
stages of manufacture, fitted with a screw breech- 
block, designed with a view to i cartridge- 
case, conspicuous among which may be mentioned 
several 24-centimetre (9.44-in.) mortars. The firm, 
however, manufacture screw breech-blocks with 
plastic gas-checks, for which, as for numerous other 
guns and carriage parts, they have their own designs. 

The construction of naval ordnance more espe- 
cially has been carried to a high degree of perfection 
at the Pilsen Works ; they have built almost all 
the guns, including the largest calibres, 24 centi- 
metres (9.4 in.), mounted in double turrets, forming 
the armament of the Austro-Hungarian navy as it 
exists at the present day. The three new Austrian 
battleships, the construction of which has recently 
been decided upon, are to be armed with 12-in. 45- 
calibre guns in double turrets, 9.4-in. 45-calibre 
guns also in double turrets, 4.1-in. 50-calibre guns 
in casemates, and with smaller quick-firing guns, 
all of which are to be of the Skoda pattern and 
manufacture. 

The spare gun built to replace in an emergency 
either the right-hand or left-hand gun in double- 
gun turrets is made with a double set of lugs for 
holding the recoil-brake as so that by 
turning the spare gun half round it can be fitted 
up and used for replacing either of the two guns. 

e breech-seating is also machined with a view 
to meet the same purpose. The Austro-Hun- 
garian army and navy have adopted electrically- 
driven mechanism exclusively for operating their 
land and ship turrets, and as a consequence the 
Skoda Works have a more extensive experience in 
the electric than in the hydraulic system, more 
especially as regards the proportioning of motors 
and transmission, and in their regulation. 

The works also supply the national army with 
field, mountain, and position artillery, and in this 
conjunction may be mentioned their type of 75- 
ratilisastes (2.95-in.) mountain gun, which fires a 
6.5-kilogramme (14.3-l1b.) projectile at a 380-metre 
(1246-ft.) muzzle velocity. 

In the same shops are machined and erected 
howitzer and mortar-turrets, observation-towers, 
casemates, &c., supplied complete, including 
pressed and forged-steel projectiles, with their time 
or percussion fuses. 

The gun-tubes, breech-blocks, and other compo- 
nent parts and fittings are mauufactured exclusively 
of nickel-chrome steel. The maximum breaking 
strain required for the inner tubes is 70 kilogrammes 
per square millimetre (44.4 tons square inch), 
and much attentivn is given to obtaining, in con- 
junction with this stress, an elongation of 15 to 20 
per cent. For the breech-blocks and their fittings 
a harder e of steel, with a lower limit of elas- 
ticity than that required for the inner tubes, is 
used. After firing from Skoda mortars, field and 
naval guns, rounds to the number of 1000, the 
weapons are stated to have lost none of their ori- 
ginal 1 ballistic properties, this being due, of course, 
as much as to 


to the quality of the powder 





the excellence of the inner tube steel. Field-gun 
and field-howitzer tubes have been repeatedly tested 
at the works in the usual way, with heavy internal 
explosive charges ; the tubes have bulged without 
showing any fracture. In the case of field-guns and 
field howitzers, the striking energy per kilogramme 
of tube alone, inclusive of jacket, rings, and breech- 
block, is 275 kilogramme-metres (902 a 
per pound). In the case of the 75-millimetre 
(2.95-in.) mountain gun above alluded to, the tube of 
which weighs 109 kilogrammes (240 lb.), the striking 
energy at muzzle is 47.7 metre-tons(157.5 foot-tons), 
oom to 435 kilogramme-metres per kilogramme 
(1440 foot-pounds per pound) weight of gun alone. 

All steel castings used in the construction of gun- 
carriages and gaun-mountings contain nickel. 
castings have to show a breaking strain of 60 kilo- 
grammes ‘a8 square millimetre (38 tons per square 
inch), with a minimum elongation of 18 per cent. 

The protective plates of wrought steel used in the 
manufacture of armaments are of three qualities : 
those which are not exposed to direct firing contain 
no nickel ; the heavier plates used as shields, and 
which are exposed to field-gun firing, are of nickel 
steel; while the shields which are destined to afford 
protection against small arms at short range are 
made of nickel-chrome-steel plates. 

All rolled material and heavy steel forgings used 
in gun and carriage constriction at the Skoda 
Works are purchased from outside sources, where 
manufacture is inspected in all its phases by Skoda 
engineer i tors, who test the material before 
delivery. The tests are those prescribed by the 
Austrian Government for corresponding material 
worked up in the Government arsenals, A physical 
laboratory, containing testing sets, including a 
Brinell machine and an installation for microscopic 
investigations, is attached to the gun-shops. A 
well-equipped chemical laboratory also forms part 
of the department. Both these laboratories, how- 
ever, also carry out tests in conjunction with the 
cast-iron and steel-foundries and the engineering 
shops. 

The gun-shops, shown in the plan, Fig. 1, con- 
sist of three main buildings. One covers the 
smithy, and contains steam-hammers for small forg- 
ings, and hydraulic presses for the manufacture of 
gun-carriages and projectile shells ; its area is 2620 
square metres (3130 square yards). The main 
engineering building is ten times as large as the 
smithy, and is provided with all the required 
machines for the manufacture of ordnance, artillery, 
projectiles, turrets, and so forth, and contains also 
the offices for the management of the artillery 
department. The third building forms a store- 
house. The gun-works are completed by the 
proving-ground at Bolewetz, the area of which is 
26 hectares (64 acres). 

All the machine-tools and travelling cranes in 
the gun-shops at Pilsen are electrically driven, 
current being supplied from the generating station 
already referred to. The smithy is an iron building, 
10.4 metres (33 ft.) high, served over its whole 
length by two electric travelling cranes, of 3 and 
6 tons. It contains twenty-five hearths, one large 
and one small reheating furnace for forgings, and 
one similar furnace for plates. The steam-hammers 
are six in number—three of 6 cwt. and three of 
10 cwt ; there are, further, three hydraulic presses, 
of 750, 500, and 150 tons repectively. The steam 
for the steam-hammers is supplied from a boiler 
which is heated by the waste gases ftom the 
largest reheating furnace. The forging-presses 
are connected to a 200-atmosphere (1.3-ton per 
square inch) hydraulic accumulator, supplied by 
an adjoining pump, electrically driven. The presses 
work economically, inasmuch as the water under 
pressure only comes into play during actual work 
on the anvil, the up and down empty travel of the 
plunger being governed by water from a reservoir 
situated above the press-cylinder level. The 
from the hearths are removed by a powerful ex- 


hauster. In the smithy are manufactured all |p 


forgings which are used in the construction of 
smaller calibre guns, and all the pressed steel- 
work for carriages and ne The latter 
manufacture has been carried at Pilsen to a high 
degree of perfection, and a large number of pieces, 
both forgings and pressed-steel work, are now made 
under the presses ; all work is standardised to the 
Smeg meme extent. A neighbouring shop con- 
tains a ton hydraulic press, and one of 50 tons, 
these being mostly used for the manufacture of 
shells of the various calibres. 

A second hydraulic accumulator of 300 atmo- 





spheres (1:9 tons per square inch) is located in the 
adjoining tempering-room. This contains a vertical! 
heating furnace 15 metres (49 ft.) high, in which 
the gun-tubes and gun parts are heated for tem- 
pering in oil. Near the furnace are two oil-tanks, 
one 49 ft. and the other 26 ft. deep. The temper- 
ing plant is served by a quick-acting electric rotary 
crane, with hydraulic lifting-gear. There being in 
this shopan excess of hydraulic power occasionally 
available, an hydraulic riveting-machine has been 
mounted on the side opposite to the tempering 
— served by the crane in question, for the 

ydraulic riveting of boiler work. A second hori- 
zontal heating furnace is used for the oil-tempering 
of plates which enter into the construction of 
turrets. Near the 300-atmosphere accumulator is a 
powerful hydraulic press, used for forcing the 
jackets. and rings on the tubes for small and 
medium-calibre guns. Amn electric furnace, «with 
small tanks, is used for tempering the small gun- 
fittings, especially the component parts of breech- 
blocks. The tempering-room opens into the stores 
for warehousing the material and parts used in gun- 
construction, thence into the main gun-engineering 
building. 

The latter consists of thirteen longitudinal bays, 
with a connecting cross-bay at one end over the 
whole width of the building, 18.6 metres (61 ft.) 
high ; the latter is set apart for the erecting of naval 
turrets complete. Overhead electric travellers 
serve each bay. The longitudinal bays are sepa- 
rated from each other by cast-iron or masonry 
columns, which carry the roofs and the traveller- 
tracks. The engineering building hasa length of 
153 metres (502 ft.) and a total width of 142.5 
metres (467 ft. 6 in.). Onthe south side are the 
offices for the various Government inspectors, 
and those for the managing staff of the gun-con- 
struction department ; near the latter are the tool- 
shop, the limit-gauge dépét, and a wood-working 
factory. To the north are the oil-stores, and a 
room for sand-blast cleaning. 

The first bay is set apart for the putting together 
of field and mountain guns; it is served by two 
10-ton overhead travellers. The bay No. 2, served 
by two 30-ton travellers, covers machinery for 
fitting the plates received from the presses; in 
this are manufactured gun-carriages for land ser- 
vice, and all heavy plate mountings for naval guns. 

The bay No. 3, also served by two 30-ton electric 
overhead travellers, contains. machine - tools for 
machining carriage and mounting parts, among 
which may be mentioned two lathes capable of 
turning up to 10 and 6 metres (32 ft. 9 in. and 
19 ft. 8in.) in diameter. On these are machined 
the ae and bottom bearing plates for 
turrets. The bay No. 4, with a 30-ton traveller 
and one of 10 tons, is set apart for the completion 
of small and medium-calibre guns. The south end 
of bays Nos. 1, 2, and 3 serves as a dépét for 
completed component parts. In the fifth bay, 
served by two 3-ton cranes, are the necessary tools 
used in the manufacture of machine-guns, and in 
fitting together all the breech-blocks forming part 
of the guns of various calibres built in the works. 
In this bay is the foreman’s office, raised above 
the floor-level. At one end is located the switch- 
board for the whole current supply to the gun- 
shops. All the component parts of breech-blocks 
and accessory fittings used in the construction of 

uns and i are machined in the bay No. 6. 

he seventh bay, provided with two 3-ton travellers, 
and bay No. 8, with two 6-ton travellers, contains 
lathes, boring and milling machines for carriage 
and gun parts, and for the machining of projectiles. 

The following bays: No. 9, with a 30-ton and a 
40-ton traveller ; No. 10, with a 15-ton traveller ; 
and No. 11, with a 25-ton and a 40.ton traveller, 
cover all the heaviest machine-tools, lathes, boring, 
and rifling machines for guns up to the largest 
calibres, also lathes and planing-machines for 
heavy gun-mountings. A large 2400-ton hydraulic 
ress, footed in bay No. 9, is used for forcing 
on the jackets and rings of the heaviest guns. In 
bay No. 12, served by two 12-ton travellers, are 
laning and boring-machines and lathes for lighter 
fittings for guns and carriages. The last bay, 
No. 13, is divided into two parts, one containing 
automatic machines used in the manufacture of 
fuses and small projectiles, also for cutting all 
kinds of toothed wheels ; in this department are 
also made the various cutting-tools which are 
required for these machines. It contains also 
several engraving-machines used for marking the 
guns. The second division of bay No. 13 forms 
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small smithy for tools and fittings, and a small 
stores for sheets, plates, and sections. Views 
Figs. 13 and 140n Plate XIX. illustrate the engi- 
neering bays Nos. 1 and 12 respectively. 

The larger machines throughout the gun-shops 
are electrically driven by separate motors. The 
smaller ones are driven in groups by belting from 
shafts supported on the columns separating the 
various bays, each group having an independent 
motor. Should an accident occur in the current- 
distribution system, a number of the machines 
driven in sets could be operated by special trans- 
mission from two steam-engines, which are held in 
reserve, one at one end of bay 12, and one in bay 13. 

In the connecting cross-bay above mentioned, set 
apart for the erection of turrets, are two 10-metre 
(33-ft.) deep pits, 7 metres (23 ft.) in diameter ; in 
these can be mounted naval turrets for 28 and 30.5- 
centimetre (11-in. and 12-in.) guns. There are also 
two 9-metre (25-ft.) deep pits, 5 metres (16 ft.) in 
diameter, for naval turrets, containing guns 20 to 
28 centimetres (7.8 in. to 11 in.) in calibre ; and 
two other pits for mounting turrets armed with 
guns up to 7.8 iv. calibre. For testing the working 
of the turrets after their erection in the shops they 
are connected to a switchboard fitted to the outside 
wall of the connecting cross-bay. A number of 
machine-tools are located in close proximity to the 
turret-mounting pits ; also a compressed-air plant 
for supplying compressed air to several machines 
and hand-tools. The cross-bay is served by an 
80-ton and a 30-ton traveller. 

The range of activity of the Skoda Works in regard 
to gun construction is well illustrated by Figs. 15 to 
21, Plates XX. and XXL, which show a19-centi- 
metre (7.48-in.) gun ready for testing in the proving- 
yard ; a series of 12-centimetre (4.72-in.), 15-centi- 
metre (5.9-in.), and 19-centimetre (7.48-in.) guns in 
the shops at Pilsen ; and naval turrets in course of 
completion in the cross-bay of the gun-shops above 
referred to, containing 19-centimetre (7.48-in.) 42- 
calibre and 24-centimetre (9.44.in.) 40-calibre guns. 

The proving-ground at Bolewetz, above alluded 
to, consists of the proving-yard, one ammunition 
laboratory, offices, two machine-tool os four 
ammunition dépéts, two gun and carriage + er a 
current-generating station, dwelling-houses for the 
attendants, and stables. The buildings cover an 
area of 3700 square metres (4500 square yards). The 
proving-yard is limited on three sides bya high earth- 
wall, and on the fourth by the mountain side ; it has 
two firing-lines—one a long-range and the other a 
short-range. In each is built, upon strong masonry 
foundations, an iron base-plate, upon which the 
guns to be fired are mounted. One 80-ton electric 
Goliath crane, shown in the view, Fig. 22, on 
Plate XXI., and two 10-ton hand travelling-cranes, 
are used for mounting and dismountiog the guns. 
The projectiles, when not tested against armour- 
plates, are fired inside a tunnel cut in the mountain 
side, lined with masonry walls, and filled with loose 
sand, in which the energy of the projectile spends 
itself. The tunnels are fitted above the entrance, 
as a safeguard, with thick armour-plates laid hori- 
zontally. The proving-yard contains all the usual 
fittings and installations, screens connected to Le 
Boulenger chronographs for recording velocities, 
protected redoubts he the safe observation of 
firing practice, and so forth. It is used for testing 
the guns, breech-blocks, and carriages under actual 
firing conditions, with a view to ascertain ballistic 
efficiency and the good working of all detail parts. 
When long-range firing-tests have to take place 
with ordnance built by the Skoda Works, these are 
carried out at the Austrian army’s proving-ground 
at Felixdorf, near Vienna, or at the naval long- 
range proving-ground at Pola. 

A laboratory is installed near the entrance of the 
Bolewetz proving-ground, in which the ammunition 
required for the trials is prepared. The office 
building contains the rooms occupied by the in- 
Specting commissions and the instrument-rooms. 
The machine-tool shops are used for preparing pro- 
jectiles of all calibres in view of the firing tests. Of 
the four dépéts, one forms a cartridge laboratory, 
one a cartridge dépét, the third contains the pro- 
jectiles, and the fourth the loose powder. The 
are separated from each other by extensive eart 
banks. The gun and carriage dépéts contain a 


large number of field and position guns, which 
illustrate the development of gun construction at 
the Skoda Works over the last twenty years. There 
are, in addition, a quantity of turret-plates which 
have been subjected to fire. 


a suction-gas plant supplying a 65-horse-power gas- 
engine, which drives nL8 tT, and 190-volt 0s. 
These generate current for the electric lighting of 
the proving-yard and buildings, and for driving 
the Goliath crane and the machine-tools, also for 
the velocity-recording trials. A storage is 
adjoined to the engine. The water required for 
the gas plant is supplied from a small reservoir in 
close proximity. 

This description of the Skoda Works would be 
incomplete without a passing reference to the in- 
stallations and arrangements made by the company 
for the welfare of the men in their employ. In 
the centre of the plan, Fig. 1, is shown a canteen ; 
on the ground-floor of this is a large room, with 
tables arranged laterally over the whole me 
with seating accommodation for 600 men. he 
men who so desire can take their meals in the 
canteen, where wholesome food is prepared for 
them in abundance, in great variety and at cost 
price. The space underneath the ground-floor is 
divided into a number of bath-rooms, with hot 
and cold water, in which the men, especially those 
employed at the furnaces, gas-producers, and boilers, 
= = a bath before —— home, —— the 
risk of getting exposed to draughts, a very dan us 
risk in their case. The company are also building, 
on a piece of land they have acquired in close 
proximity to the works, a number of workmen's 
dwellings, to be let to the men, with option to 
purchase in some instances, and at reduced rental. 
One effect of this scheme will be to reduce the 
rents paid by the men for their lodgings in town. 

Our thanks are due to Mr. G. Giinther, the 
eneral director of the Skoda Works, Vienna, who 

indly allowed us to visit the Pilsen establishment 
and Bolewetz proving-yard; to Directors Grund 
and Hermann, and to their staff of engineers, who 
facilitated this visit and supplied the required in- 
formation. 





SAND FILTERS AND CLEAR-WATER 
TANKS FOR SMALL WATER-WORKS. 


In a recent article (page 139 ante) we dealt with 
recent practice in the construction of water 
works for small communities, and illustrated as 
typical a reservoir with embankment for impound- 
ing water, constructed to the designs of the late 
Sir William Robertson Copland, and Messrs. W. 
R. Copland and Sons. In rey to the 
illustrations then given, we reproduce on ‘302 
and 303, this week, drawings of the filters and 
clear-water tank for the Hamilton Water Supply 
Works carried out under the direction of the same 
experienced engineers. The cost of the works 
illustrated was 13,500/. 

These works have been recently constructed for 
the burgh of Hamilton, in Lanarkshire. This 
burgh is situated in the heart of the coal-mining 
district, and during the last fifty or sixty years it 
has, as a result of the mining interests, increased 
very largely in size. In 1871 the —— was 
11,488 ; in 1881, 18,517 ; in 1891, 24,859 ; and in 
1901, 32,775. The town was ag supplied 
with water from a reservoir, with a capacity of 
about 50 million gallons, situated at Wellbrae, 
3 miles from Hamilton. This reservoir was con- 
structed under powers obtained in 1854. At this 
date the water was not filtered, and it was not 
till fourteen years later that the first set of sand 
filters, with an area of 590 square yards, was set 
down at Townhill. The growth of the population 
has made necessary extension after extension, both 
of the storage capacity of the reservoirs and the 
area of the filters, until, at the present moment, 
the capacity of the five reservoirs supplying the 
town with water amounts to 315 million gallons, 
and the area of sand filters to 4700 square yards. 
In fixing upon a site for the filters and clear- 
water tank described in this article, it was thought 
advisable to place them in such a position that 
the town could be supplied direct with filtered 
water from the latest and largest reservoir. At the 
same time a cross-connection was made to enable 
the water from the new reservoir to be discharged 
into any of the old reservoirs, or, if found desirable, 
to the filters at Townhill. 

Fig. 1, page 302, shows the general plan of the 
works, which consist of three filters and a large tank 
divided into two compartments. There is, besides, 
a Venturi recording - meter on the pipe through 


which the water is led to the filters, and a distri- 
beyond it. A sand-wash- 


lithic paving around it, on which to manipulate the 
sand, and an office and store for the use of the man 
in charge of the works, and for the storage of tools 
and s materials. The area of ground acquired 
is such that the works can be duplicated when occa- 
sion demands. The supply of water to the filters 
is regulated by means of ball-valves in the inlet- 
wells, which cut off the supply of water to them 
immediately they are full. e filters have adjust- 
able outlets, which may be raised or lowered, so 
that the rate at which the water is being passed 
through the filters can be altered to suit the con- 
dition of the water or.the state of the filters. 

The plan, Fig. 2, shows the arrangement of the 
water-channels in the bottom of the filters for lead- 
ing the water, after it has through the 
filtering materials, to the outlet wells. There 
channels are formed by a recess in the floor of the 
filters, 6 in, deep and 18 in. wide. Bricks are 

laced along each side of the recess, a space of 1 in. 

ing left between the successive bricks. The covers 
are of fireclay, 2 ft. 6 in. square and 3 in. thick, 
and rest on top of the two lines of bricks. The 
covers are also placed 1 in. apart. 

An enlarged section of one of the filters and 
cross-sections of the inlet and outlet wells are 
shown in Figs. 3 to 5 respectively. These sections 
give a fair idea of the methods adopted in con- 
structing filters. The first point which requires 
attention in designing works such as are here illus- 
trated is to - the — of them so a Ee 
excavation will give the necessary em ing 
required. When this has been done, the work pro- 
ceeds by first removing the soil to a depth of 6 in. 
over the whole site to be operated upon. This 
soiling should be carefully laid aside and used after 
the embankments and cuttings are completed, for 
soiling them. The excavation is then ed 
with, and should be taken out as nearly as possible 
to the exact sizes required. 

The peggy clay, which is to be underneath the 
floor of the filter or tank, should then be put in. 
This clay should be of thoroughly good quality, 
and must be carefully worked an soleel while 
being put into its position, and brought to the exact 
level required for the concrete floor of the filter or 
tank. It should not be less than 12 in. in thick- 
ness. The concrete floor should then be proceeded 
with, and should also be about 12 in: in thickness, 
put on in two layers. After the first layer is laid 
the walls of the filters or tank should be proceeded 
with, the final layer being laid down on the floor 
after the walls are finished. 

The walls of the filters and tank are of concrete 
faced with white enamelled fireclay bricks, built 
with cement mortar, header and stretcher alter- 
nately. It is advisable in building the walls to 
carry the concrete and brickwork up simultaneously. 
As each course of brickwork is added it should be 
carefully filled in behind with cement grout. All 
pipes through the walls should be placed in posi- 
tion before the walls are commenced and great care 
exercised to see that the concrete is carefully 

ked roundthem. The walls are finished with a 

ved ashlar cope in stones not less than 3 ft. in 
length, 18 in. broad, and 8 in. deep, chamfered on 
the front edge and checked where necessary for 
covers of wells. 

The filtering materials, after having been washed, 
are carefully spread and levelled, the various layers, 
——- from the bottom of the filter, being as 
follow :— 





Fe. In. 
Whinstone metal, 3-in. ring ... 1 6 

” ” 2-in. ring oot 0 44 
Gravel ie in ote 0 6 

Perforated fireclay tiles... 0 & 
Sand si fy is 2 0 
Total an -— oil oo. 4 6 

A plan and enlarged section and cross-section of 

the distributing-we are given in Figs. 6 to 8, 


e 
303. ‘The top-water level of this well is 4 ft. hone 
that of the filters ; it is 26 ft. long, 10 ft. wide, and 
8 ft. deep. The inlet is controlled by a ball-valve, 
and the outlet by a 15-in. sluice-valve actuated by a 
head-stock, having an indicator showing the posi 
tion of the valve. Copper screens are p 
towards the outlet end of the well. They are in 
duplicate, so that they may be removed for cleaning 
one set at a time. An overflow and scour-pipe are 
also provided. 
Figs. 9 and 10, page 302, show an elevation and sec- 
tion ively of the wall of the tank at the point 
where the main supply valve to the town is situated. 








The current-generating station is equipped with 





buting-well immediate] 
ing box is also spoviled 


with a large area of grano- 


The valve isin a recess formed in the wall, te en- 
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order that’ sufficient’ ‘pressure of* water may be 
got for the process of washing, the branch pipe 'to 
the box is connected directly to the main from the 
reservoir. . 

The piping at the filters is so arranged that in 
an ordinary way the water will first pass through 
the meter, then through the distributing-well, 
from which it flows on through the filters to the 
clear-water tank and thence to the town. If, how- 
ever, it is found necessary, it may be sent direct 
to the town without passing through the filter- 
ground at all, or it may be passed through the 
meter and distributing-well and thence direct to 
the clear-water tank. 

The filters have an area of 3000 square yards, 
and with the three working are capable of tho- 
roughly filtering 1,350,000 gallons in twenty-four 
hours. The capacity of each portion of the clear- 
— tank is 627,500 gallons, or jointly 1,255,000 

ons. 
OP eieihd tack fencing (Figs. 20 and 21) is carried 
round the tank, with a gate in it at the point where 
& wrought-iron ladder gives access to the bottom of 
the tank. The standards of the fence are placed 


4 ft. apart, are sunk to a depth of 5 in. into the| , 


stone cope, and securely batted in with lead. 
Dressed vermin-boarding, 12 in. high by 1 in. thick, 
is also carried round the tank and bolted to the 
standards of the fence and the frames of the gate. 
Vermin-boarding is also carried round the filters 
(Figs. 18 and 19), and is secured to wrought-iron 
straps 2 in. by #in., batted to the stone cope, at dis- 
tances of about 5 ft. apart. At the side nearest 
the sand-washer the vermin-boarding is made port- 
able, so that it may be taken off when it is necessary 
to remove the sand for washing purposes. 





“THE PROBLEM OF FLIGHT.” 
To THE EpiTor oF ENGINEERING. 
Sr,—If I may be allowed to do so, I would protest 
inst the personal allusions made by Mr. Sidney H. 
ollands and Mr. Horatio Phillips, both of them statin 
that I am not an expsrimentalist. All I claim to be is, 
am a practical engineer of forty years active experience 
in solving engineering problems in actual manufacturing 
business, mostly in connection with prime movers, power 
distribution, motors, and Pe. 

As the minority of one referred to by Mr. Hollands, I 
have the evidence of the past twenty years that the aero- 
ia has repeatedly proved a complete failure in the 

ands of its most enthusiastic inventors. The 88 seconds 
flight of Farman is admittedly the best of its perform- 
ances made openly in sight of man. As a practical engi- 
neer I cannot accept that performance as anything but 
an evidence of failure—a proof that the aeroplane is 
useless. I think it is high time some other of the propo- 
sitions should be tried. 

In my opinion, formed froma close study of the Maxim 
flying-machine, its chief defect, like that of all others 
before it and after it, was its propellers : they were too 
small for the power. It had horse-power, and owing 
to the high acceleration of the propellers no less than 150 
of this horse-power was lost in slip ; 80 horse-power was 
expended in propelling the machine forward and 133 
horse-power in lifting the whole machine. 

The flying-machine aeroplane enthusiasts ridicule the 
balloon for its immense bulk, but they do not see far 
ahead of their theories. They will, before achieving any 
success, have to reckon with the small specific gravity of 
air, and to faco the practical problems of constructin 
en of immense disc areas, and safety devices o 
arge areas, 

Referring to Mr. B. J. P. Roberts’s note, I may say 
that an air-propeller gives an increased lift when work- 
ing in a horizontal air current. This is a statement made 
upon experimental observations. Why it should be so I 
cannot at present give a mathematical demonstration, 
but I hope to find the reason for such an interesting fact 
before long. 

_And now for Mr. Horatio Phillips’s criticism. He 
cites the old fallacious argument that rotating aeroplanes 
are less efficient than straight-line moving planes, because 
‘they work in disturbed air.” In his own words, “the 
air is unaware of their approach until the aeroplanes have 
taken their grip upon it.’ 

_He forgets that we are working at the bottom of an 
air ocean under 15 lb. pressure to the square inch, and 
that the feed of air to properly-designed screws under 
these conditions is not in the slightest degree disturbed by 
preceding blades. That he does not practise what he 
preaches is very clearly shown by the photographs of his 
flying-machine. Here heshows a series of sheets of aero- 

anes one behind the other. It will be quite clear to 
everybody that only the front sheet will ‘take a grip 
unaware of the air.” All the others will be working in 
air very much “‘ disturbed by the preceding aeroplanes.” 

His own experience related in his letter proves the 
necessity for safety devices for coming down. A his acci- 
dents were due to violent concussions with the earth. I 
did not say that a ute was absolutely necessary. I 


said that a safety down-coming device was , not 
to let down a passenger while travelling at 40 miles an 
hour, but to save the whole concern from destruction in 
case of the not uncommon ocourrence of an engine stoppage, 
when not only the passenger, but the engineer crew 





would come down, whether they willed it or not. The 
flying-machine on wheels, like the rest of flying-ma- 
chines, may come down accidentally on awkward spots ; 
but if it cannot get a clear run to get up speed, it will 
never rise again, and the chances are 50 to 1 that it will 
fall on a spot where it cannot get the indispensable run. 
With the screw-lifting machine no run is necessary ; it 
can rise straight up.from anyw 

Then in to the aeroplanes made of canvas, called 
by Mr. Phillips ‘‘rag machines,” well, aeroplanes of 
“‘rags” have been in use for centuries propelling mighty 
ships across the seas. As I write this I can see the top 
royal sails of a huge steel sailing ship getting ready for a 
voyage round the world, depending upon a spread of 
“or ” to get there and back again. ‘ : 

The fact is that it is too early in the art of aerial navi- 
gation to dogmatise ; the results of well-directed experi- 
ments and mathematical investigations are too meagre 
to enable one to be cocksure about anything connected 
with the subject. In other branches of ny ayer 
when an inventor has made an improvement he either 
rays nothing about it, or —— escribes it, showing 
how he obtains his superior results. In aerial engineer- 
ing we hear only of the wonderful results claimed by the 
inventor, but we seldom or never see how they are ob- 
tained ; most of them are like the Wright Brothers’ flying 
aeroplanes—invisible. 
It is noteworthy that Nature herself has a difficulty 
with the size of flying-machines; the 7. 7 flying birds 
nown do not weigh much over 30 lb. Mr. Roe’s 
comparisons of weights are irrelevant. The machines 
he mentions have their weights supported directly by the 
earth or water, and have only friction to work against. 
If he wishes to make a propeller to work, with a given 
engine power, I would advise him not to make it 6 ft. or 
7 ft. in diameter, but to carefully calculate out the dia- 
meter, pitch, and number of blades required to give a 
maximum thrust with the power given, with a minimum 
slip loss with that power. 

Yours faithfully, 
Glasgow, February 29, 1908. RANKIN KENNEDY. 





To THe Eprror oF ENGINEERING. 

Srr,—Mr. Rankin Kennedy’s letters have called forth 
a storm of criticism. Will you allow me a little space to 
show that his critics are heaping up evidence against 
themselves? Asa careful reading of his letter in your 
issue of the 14th ult. will show, his argument is not for 
“‘ propellers” in the ordinary sense of the word, but for 
“rotating aeroplanes.” All the critics argue against the 
efficacy as lifting agents of the present Fe lers, for- 
getting that one of the main objects of Mr. Kennedy’s 
ideal machine is to do away with such propellers, and 
transmit the power by direct mechanical means. To 
accomplish this he suggests causing pairs of aeroplanes to 
rotate in large circles at the ends of radial arms. To 
transmit the power to the aeroplane directly is certainly 
the better way, but the point is this: Is an aeroplane as 
efficient, or nearly so, when rotating in a large circle, as 
when moving in a straight line? Various objections are 
stated to the helicopter, such as (2) the loss from kinetic 
energy given to the air, and slip; Mr. Kennedy has 
already shown that these losses become less and less 
the greater the diameter and area of a propeller. 
(6) Lack of thrast towards central parts of the pro- 
eee: this objection does not apply, for in the proposed 

elicopter the bludes are placed at the ends of radial 
arms. Both these points are in favour of the helicopter, 
and saad the aeroplane, with its small rapidly-rotating 
a ler. 

tr. Phillips objects that the blades would move in air 
already disturbed, an objection which applies in an emi- 
nent degree to small screws, and to his own form of aero- 
plane, but not to a helicopter of /arge diameter, for there 
1s a space between successive blades equal to 14 times the 
diameter. 

Re safe descent, several correspondents say that the 
aeroplane is better ; but if Mr. Kennedy’s machine is pro- 
vided with as great a surface as an ordinary aeroplane, 
and a brake to 1 pene free rotation of the blades, surely 
it will descend as slowly a3 a gliding aeroplane —and 
vertically. 

The objection that additional machinery would be re- 
quired for preetie. is not a serious one. As the thrust 
would be always axial, it would only bo necessary to tilt 
the helicopter, by altering its centre of gravity, towards 
any point to which it is desired to travel. The horizontal 
component of the upward thrust will then cause the 
desired motion, as any school-boy knows who has used 
the toy helicopter. 

The contention that because 1 birds take a running 
start, we must also do so, is as logical as to say that 
railways must fail because no animal runs on wheels ; 
but Mr. Sidney Hollands’ reference to ‘‘ passive flight or 
aspiration ” is worthy of more thought than Mr. Phillips 
gives it. That birds of certain species accomplish such 
flight is very easily proved by observation or mathematics ; 
itis not perpetual motion. An aeroplane would be needed 
for effortless aspiration; but how many people could 
live long enough to learn that wonderful art? 

Yeurs faithfully, 
R. F. Ertc Brown, 
B.Sc. (Eng.), Assoc. M. Inst. C.E. 
51, County Bank-avenue, Edinburgh, March 2, 1908. 





To Tae Epiror or ENGINgERING. 

Srr,—Having been very busy during the last six months, 
repeating and extending experiments I made many years 
ago, connected with the above subject, I omitted to men- 
tion one or two particulars respecting my machine, which 
may be of interest to your readers. The machine, in- 
cluding the horizontal rudder, is 15 ft. long, 20 ft. wide, 
and 10 ft, high, 





The sustainer blades in the frame next the er, 
or, rather, tractor, are set at a very fine angle, the es 
in the second frame are set ata little coarser angle, and 
so on te the rear; this isdone to accelerate the motion of 
the air in a downward direction, as it passes through each 
frame of blades. It is very important to arrange the 
angle of the blades so that the rear of the machine is 
the first to rise from the ground. The reason for placing 
the propeller or tractor in front is that the screw-race 
shall have its spirality eliminated by passing between the 
sustainer-blades and supporting-uprights, thus balancing 
the torsional effort on the shaft. . : 

The —_— of the machine in working order, without 
driver, is lb, The sustainer-blades, and frames into 
which they are fitted, together weigh 8 oz. per square 
foot of under surface of blades, and the weight lifted by 
them in the 1893 trial was 3 1b. per square foot of the 
under surface, so that the proportion between the weight 
of the sustainersand the weight lifted was 6 to 1. 

In your last issue Mr. Rankin Kennedy states :— 
** Mr. Phillips refers to turbine-blades as being similar to 
his propeller blades.” I did not use the word propeller ; 
-. Parsons turbine-blades are my form of sustainer- 

es. 

Mr. Kennedy again states:—‘‘A 7-ft. propeller, as 
cited by Mr. Phillips, on a 20-horse-power engine could 
not possibly deal newer | with that power.” Let us 
see where this statement leads us. My machine was 
designed for a forward speed of 50 ft. per second ; the 
thrust, or pull, when standing is 220 1b.; when running, 
say 200 lb. Now 200 x 50 = 10,000 + 550=18 horse- 
power of the shaft. This result with a 20 to 22 horse- 
power engine would be considered by engineers highly 
efficient. Had I adopted Mr. Kennedy’s formula, and 
obtained a pull of 200 Ib. with a 10-horse-power engine by 
simply increasing the area swept by the a blades, 
I should have gone a long way in the direction of per- 
petual motion. Mr. Sidney H. Hollands might also note 
with advantage the above simple calculation. 

Mr. A. V. Roe advocates a combination of aeroplane 
and hydroplane. I, as the maker (not designer) of the 
first successful hydroplane, can assure Mr. Roe that on 
perfectly smooth water the action of the hydroplane is 
quite satisfactory, but, when there is a popple on, the 
sooner it is on dry land the better. The same steam- 
engine that drove my flying-machine at Harrow, 1893, 
was used on above hydroplane. The trial of the hydro- 
plane above alluded to, when a speed of 20 miles per hour 
was obtained, was witnessed by you, Sir, and iHustrated 
and described in ENGINEERING.* : 

An illustration of Mr. Henry Farman’s latest flying- 
machine has just been brought to my notice. He evidently 
intends to use my form of blades, but their dimensions 
and arrangement will certainly not lead to success. 

Yours faithfully, 
Horatio PHILLIPS. 

West Barnham, Sussex, March 2, 1908, 





To THE EpiTor or ENGINEERING. 

Sir,—As my assertion concerning enlarged propellers 
in your issue of the 21st ult. has been criticised adversely, 
will you allow me to state that I supposed it would be 
understood that I meant within certain limits. __ 

A passage in my letter of last week bears this out, 
wherein I advocate “‘ample diameter ” of propeller. 

Of course, I know that a ag arr may be too small for 
the power applied, but I also know, and again assert (in 
other words), that it may be too large, when most of the 
ry would be wasted in overcoming its excessive inertia. 

at least refrain from a dogmatic ‘‘laying down of the 
law,” and, in matters of flight, have long learned to sub- 
ordinate mathematics to practical experiment. It is a 
truism that figures may made to prove or disprove 
anything. 

oa with reference to “‘ aspiration,” I know Mr. Law- 
rence Hargrave, of New South Wales, personally for one 
of the very smartest successful experimenters, but that 
term did not originate with him. It was first used by the 
late Mr. F. W. Brearey, B.Sc. (joint founder and secretary 
of the Aeronautical Society), with whom I often discussed 
the subject over ten years previously to the occasion 
quoted by Mr. Phillips. 3 

Mr. Brearey demonstrated it repeatedly, and there- 
fore, of course, firmly maintained its possibility, as does 
also Mr. Octave Chanute, another successful experimenter 
and author (on =. who, moreover, has given a very 
apt definition of the phenomenon. 

It will now be seen that it by no means rests between 
Messrs. Hargrave and Phillips, and that *‘an incredulous 
smile” does not settle the matter off-hand. __ 

No one scouts the idea of ‘‘ perpetual motion” more 
than T, and it is not justifiable to «lass this with it. Does 
Mr. Phillips know ‘*the pneumatic paradox”? and how 
does he account for the marvellous evolutions and /ong- 
continued passive flight of the albatross, other than by 
virtue of the phenomenon “‘aspiration”? __ . 

As Messrs. Kennedy and P’ — write, disparaging|y 
of the valuable work of the Brothers Wright, and their 
“invisible machine” (as the former says), I send you an 
interesting series of snap-shot photographs of some of 
their very numerous flights that they were good enough 
to send to me four years ago (showing the stage they had 
then reached). Perhaps, Sir, you can tind space for these. | 

Referring now to Mr. Kirkby’s letter, I see he invites 
me (among others) to say ne egg Ber yo the Maxim 
machine. Well, it so happens that I had the —— of 
basing associated with several of its trials (1892-4), and, 
finding it a very interesting study, I am probably almost 

* See ENGINEERING, vol. lv., page 653. 

+ [The photographs sent by Mr. Hollands are so want- 
ing in definition that they are quite unfitted for repro- 
duction.—Ed. E. 
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as familiar with it as Sir Hiram himself. I was at 
Baldwyn’s Park, Bexley, on the memorable day of the 
machine’s accidental free oe 1, 1894. On 
that occasion its maximum lift was effected (10,000 lb.), 
with the result that one of the guide-outriggers (s 
tube) was buckled up under the great stress ; the machine 
escaped from the bondage of the inverted guide-rails, and 
did a transient free fly (for 100 ft. or Bem the 
steam being shut off at once, it alighted somewhat suddenly 
on the grass, rather severely straining and injuring the 
structure (also one of the twin 18-ft. propellers) in doing 
so. Seeing that there was at the time a steam pressure 
in the 360-horse-power generator of about 320 Ib. per 
square inch, the marvel and mercy was that there was 
not a terrific explosion. Mr. im (as he then was) 
stuck to his post pluckily on the machine. I had pre- 
viously enjoyed many captive flights on it. There was 
no opportunity of trying how the fore-and-aft pivoted 
planes (or horizontal rudders) affected the longitudinal 
stability. 

The Maxim machine was undoubtedly a most interest- 
ing and admirable work of ingenuity—it might almost be 
said that to know it was a liberal (mechanical) education 
—yet I believe Sir Hiram freely admits that we can do 
better now. 7 

If Mr. Kirkby desires any further specific information 
about this machine, I shall be glad to impart all that is 
in my power, with Sir Hiram’s permission. 

Yours faithfully, 
Z _ Srpvey H. Hoiwanps. 

61, Parliament Hill Mansions, Lissenden-gardens, 

Highgate, N.W., March 2, 1908. 





To THE Epitor or ENGINEERING. F 

Sir,—Whilst agreeing with your correspondent, Mr. 
Phillips, in advocating a large number of narrow sustainers 
closely set, I do not agree with the wholesale way he 
belittles the use of fabrics (the so-called ‘rag school”). 
Tt should not be overlooked that these can be made smoot’ 
and non-porous; and if attached to a suitable frame of 
ribs, the slackening of the fabric will make practically no 
difference in efficiency, provided the surface is smooth 
from fore to aft and free from any cross-members. If full 
advantage is to be taken of the inertia of the air, then 
the greater the cutting edge offered to the air that can be 
practically used, the better. But first of all it is essential 
to find the general outlines of an aeroplane that can main- 
tain equilibrium when in the air. hen this is accom- 
plished, the bunching of narrow aerocurves can take the 

lace of the deeper and wider apart ones, if the machine 

appens to be so fitted. 

It is interesting to note Mr. Hollands has had satis- 
factory results with a 6-ft. propeller weighing only 11 lb., 
in view of the fact that the French propellers are several 
times this weight, and constantly breaking, no doubt 
owing to the enormous FO gma and centrifugal action 
thus put upon them. ve been cutting weight down 
in this direction ; my 6-ft. propeller, which is built to a 
true pitch of steel, m ium, aluminium, and wood, 
weighs only 44 Ib., and up to the present there has been 
no signs of fracture, although driven at a high speed. 

Yours faithfully, 


A. V. Rok. 
47, West-hill, Wandsworth, London, 8.W., 
March 3, 1908. 





‘““STEAM TURBINES AT WEST HAM.” 
To THE EprToR oF ENGINEERING. 

Srr,—Having read with interest your article in last 
week’s issue on “‘Steam Turbines at West Ham,” I would 
like to make one or two remarks :— 

In the first place, in the curve for total water plotted 
_— load, the top figure is given in print as 34,000 Ib. 
Should this not be 36,000 lb.? The squares each repre- 
senting 2000 lb.. and, therefore, the top circle given 
should fall slightly below, instead of above, the line. 

In the second p Test 1 was made with a vacuum of 


27.2in.; Tests 2, 4, and 5 with 26.3 in., 26.27 in., and | P® 


26.28 in. respectively. In the curves, and in the last 
column of the table, an allowance of 8 per cent. has been 
made for the low vacuum in Tests 4 and 5; but in Test 2 
it would seem that no such allowance was made, although 
the vacuum was as low as 26.3 in. 

If the figures are plotted on an equal basis, an allow- 
ance of 8 per cent. being made, for 1 in. of vacuum between 
the range of 26.2 in. and 27.2 in. (a figure which appears 
rather high), in all the tests being referred to 27.2 in. 
vacuum, other conditions being nearly similar, very diffe- 
rent curves will result from those given ; in fact, it would 
seem that the consumption of the machine at 990 kilo- 
watts would be considerably lower than with a load of 
1325 kilowatts, as was maintained during Test 1. This 
last remark is made assuming the vacuum given in Test 2 


1s correct. 
Yours faithfully, 
Manchester, February 26, 1908. . A. SANDERS. 
,, Our correspondent appears to be quite right. The 
34,000” is an engraver’s error, and should be ‘‘ 36,000,” 
and the circle corresponding to Experiment No. 4 should 
be a little below this line, as he states, thoagh our figure 
- this respect accurately reproduces the original sent us. 
~Y &n error in transcription, the consumption in Test 
4\o. 2 is given as 18.48, in place of 20.2.—Ep. E.] 





THE CONSTRUCTION AND WORKING OF 
LARGE GAS-ENGINES. 
Son, —With oobeeanen te the shots een 
‘The Construction and Working f Large Gas Engines, .” 
published in your issue of the 14th ult., I shall be glad of 


your permission to make one or two minor corrections. 





The diagram shown in Fig. 4, 227, was taken from 
several illustrations in Haeder’s book, ‘‘ Die Gasmotoren,” 
but is not the illustration which was intended to 
chosen. The enclosed sketch (Fig. 1), also taken from 
the same book, gives the temperatures with a water- 
jacketed double-acting cylinder working on the Otto cycle, 
with water-cooled cylinder covers and a water-cooled 
piston and piston-rod, The figures given are, of course, 
in ate. 
__ With further reference to Fig. 5 on the same page, 
illustrating the places most liable to crack in a double- 
acting cylinder where the jacket and inner tube are cast 
in one, since the paper was published the writer has had 
the advantage of being in communication with Messrs. 
Vereinigte Maschinenfabrik Augsburg und Maschinenbau- 
Gesellschaft Niirnberg A.G., the makers of the well- 
known Niirnberg engine, who write as follows :— 

‘With regard to your remarks about this figure, we 
can agree with you concerning the means given by you 


be | be eminently adapted for the pu’ 





in conjunction with oil fuel ; and (c) that their extensive 


use, wherever oil-burning is in vogue, has n them to, 
». This disposes of * 
the statement that there is any probability of the vertical- 
tube type of boiler replacing them. 
tte, oe o! ga stated that the French 
‘echnic mmittee, at present ti 

of fulfilling the conditions required for the j installation of 
the boilers for the 18,000-ton battleship if Babcock and 
Wilcox boilers are used. If the Committee wished to 
find means of fulfilling the conditions, we could show 
om Ly! Ae meet - ponents, ape 

b e last paragraph of your article mig a 
misapprehension. The standard angle of the Babcock 
and Wilcox boiler-tube is 15 deg. If this is called a 
“* horizontal-tube boiler,” the French Navy is not alone 
among the navies of the world in maintaining the use of 
horizontal-tube boilers for warships, for the most recent 
ships of other important navies have them. Notable 
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for avoiding breakages at point A. Breakages at point 
C are qboulutaly avoided on our engines by the design 
shown on the enclosed drawing, No. 14,388, and we can 
assure you that such breakages have not occurred on our 
engines for years. It has not come to our knowledge up 
to now that can occur at the point B ; at least, 
we have not come across any in our double-acting cylin- 
ders, of which we have at present, more or less, 400 in 
operation.” 

The enclosed sketch, No. 2, reproduced from the 
drawing referred to, will explain the point raised. It 
will be seen that at A the edges of the inlet and exhaust 
rts are very liberally rounded off, while at C the metal 
is so thickened up that the studs holding the cylinder 
head in position have ample metal to take hold of ; more- 
over, the conical section at this point obviates the ten- 
dency to crack across at this particular point. As the 
majority of the troubles with the cylinders on double- 
acting gas-engines have arisen from failures at this part 
of the cylinder, it is interesting to know the means that 
have been successfully adopted by the leading makers to 
obviate them. 

The wide publicity given toanything appearing in your 
columns makes it desirable that the facts should be stated 
as accurately as possible, and must be my excuse for 
trespassing on your space. 

Yours faithfully, 
Percy R. ALLEN. 

Ferncliffe, Runcorn, Cheshire, March 2, 1908. 





‘*BOILERS IN THE FRENCH NAVY.” 
To THE Epitor or ENGINEERING. 

S1z,—With reference to the article headed “‘ Boilers in 
the French Navy,” in your issue of February 21, report- 
ing a discussion in the French Senate, we wish to make 
one or two observations. 

1. Mr. Pichon must have been misinformed in respect 
of his statement that the British Technical Authorities 
give a preference to the Yarrow type of boiler, owing 
to its being better adapted to turbines, and more suitable 
for liquid fuel. We judge from the facts that this cannot 
be the case ; these facta being (a) that H.M.SS. Dread- 


nought, Superb, Bellerophon, oth pe and Van- 


geass. all battleships of the — size and power, are 
ng fitted with Babcock and Wilcox boilers, in addition 
to many cruisers ; (b) that a very. and satisfactory 





experience has already been o with these boilers 
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instances are the Italian warships Napoli, Roma, and 
San Marco ; the Brazilian battleships San Paulo and Rio 
de Janeiro ; the Chilian cruiser Capitan Prat ; the Danish 
gunboat Islands Falk; in addition to the British war- 
ships already cited, and all the most recent ships in the 
United States Navy. It may not be amiss to add that 
in the mercantile marine the number of vessels of im- 
portance being fitted with the Babcock and Wilcox boiler 
1s slowly, though steadily, increasing. 

We are, Sir, yours faithfully, 

Basoock AND WIL0ox, LiMiTED. 
James H. Rosenruat, Managing Director. 
Oriel House, Farringdon-street, London, 
March 2, 1908. 





Tue Institute or Marine Encrneers.—On the 24th 
ult. a lecture was given before the members of the Insti- 
tute of Marine Engineers by Mr. J. G. Hawthorn, on 
** Resource in the Engine-Room,” detailing the best ways 
out of difficulties met with at sea. In the subsequent 
discussion a number of breakdowns at sea were recounted, 
and the methods taken to deal with them, Messrs. J. H. 
Redman, 8S. Anderson, F. M. Timpson, and others 
taking part. On March 2a Lg ow entitled ‘* The Organi- 
sation of the Personnel of an Engineering Works” was 
read before the Institute by . Matthew Lang, in 
which the author gave his views of the importance of the 
personal equation in such matters, both with regard to 
antics of work and the management and treatment 
of men. 





Siemens’ Starrorp Enxcinegrine Soorrty.—An engi- 
neering society, having the above title, has been formed 
at the Siemens’ Brothers Dynamo Works, Limited, Staf- 
ford, to which we are pleased to draw attention in these 
columns, feeling sure that a large number of past em- 

loyé3 of the firm will be glad to hear of its formation. 

he society will embrace both t and present members 
of the firm, and it is heaped thes by its means men 
may not only be kept in touch with each other, but 
also that it will be the means of yg Ss its mem- 
bers in thorough touch with progress in os 
ing world. Papers will be read and discussed during 
the winter session, debates will be held, and visits 
to works arranged, while a_ reference library and 
reading-room will also be established. Up to the present 
time three rs have been read on electrical subjects, 
by Messrs. enkel, 8. P. Smith, and H. G. Willams, 
the presidential address for the session having been given 
by Mtr. Lee Murray, who took for his subject ‘* Coal, 
and Its Application to the Production of Power-Gas.” 
On the 10th inst. a lecture will be given by Professor 
Gisbert Kapp on ‘‘ The Electrification of Rail ways.” Tt 
is proposed to terminate the winter session by a conver- 
sazione, to be held towards the end of April. All papers 
read before the society will be published in the official 
magazine of the Siemens Institute, the Electron, and will 
also be published in pamphlet form. The hon. secretary 
of the society is Mr. J. F. Crowley, who will be glad to 
hear from any past members of the firm who may be inte- 





rested in the movement, ; 


306 


ENGINEERING. 


[Marcu 6, 1908. 





MOVABLE HYDRAULIC COAL-HOIST AT ALEXANDRA DOCKS, NEWPORT. 


CONSTRUCTED BY MESSRS. FIELDING 


AND. PLATT, LIMITED, ENGINEERS, GLOUCESTER. 








588 


In the engraving above we give a view of the large 
coal-hoists erec by Messrs. Fielding and Piatt, 
Limited, Gloucester, for the West Side, North Alex- 
andra Dock, Newport and South Wales Docks and 
Railways. Two movable hoists of this type were sup- 
ase to the dock company. They are designed to 

andle wagons of 20 tons gross weight, but provision 
is made for dealing with a gross weight of 30 tons, 
should future requirements make this necessary. The 
total lift provided is 50 ft. from rail-level, and the height 
from rail-level to top of structure is 75 ft. 6in. The 


wheel-base is 41 ft., and the rails are centred 28 ft. | POol, 


a 
The main hoisting cylinder has a ram of 18 in. dia- 
meter, with 25 ft. stroke. The auxiliary ram is 9 in. 
in diameter, and has also « 25 ft. stroke, while the 
tipping-ram is 9 in. in diameter, with a stroke of 18 ft. 
Two cranes, one of 3 tons and one of 5 tons capacity, 
are provided for handling anti-coal-breaking gear, 
having each a lift of 100 ft. They are provided with 
104-in. and 123-in. rams respectively, both of 25-ft. 
stroke. The slewing-gear of each crane is driven by a 
ram 64 in. in diameter and 2 ft. stroke. The hoist 
may be worked oe within a range of 200 ft., 
the traverser gear for working the trucks extending 
over this distance. The cylinders for operating the 
traverser gear are fixed in pits beneath the track. 
These hoists were illustrated and described in a paper 
by Mr. J. Macaulay, read before the Institution of 
echanical Engineers at their summer meeting held 
at Cardiff in 1906, and for further details of working 





a. .Y, q | > Aa 
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and for drawings, &c., we would refer our readers to 
the proceedings of this Institution, or to vol. Ixxxii. 
of ENGINEERING, where, on pages 363 et seq., Mr. 
Macaulay’s paper is reproduced in extenso. 





Tue Hartieroots.—Colonel Lauder presided at the 
annual meeting of the Hartlepools Chamber of Com- 
merce. In the annual report it was remarked that satis- 
faction was felt that the North-Eastern Railway Com- 
pany had decided upon a site for a fish quay at Hartle- 
and t the commencement of the work would 
not be long delayed. It was complained, however, that 
the trade of the port had been much hampered during 
the past year by a lack of quay space and a sho’ 
of trucks. Colonel Lauder said the North-Eastern Rail- 
way Company was expending 100,000/. in improvements 
at the Hartlepools. 


THe TREATMENT AND FoRMATION OF ROAD SURFACES. 
—At the meeting of the Society of Engineers, held on 
Monday, the 2nd inst.. a paper was read by Mr, A. J. 
Metcalfe, entitled ‘‘ The tment and Formation of 

Surfaces.” In introducing the subject the author 
referred briefly to motor-car construction, how it should be 
amended to mitigate the dust nuisance, and then indicated 
several of the difficulties retarding the improvement of 
road surfaces, the intolerable conditions caused by dust, 
and the unsuitability of t-day roads for present- 
day needs. He next gave his opinion on the kind of road 
suitable for modern traffic, and the great difficulty in 
te) it. The Roads Improvements Association’s 
recent tests and trials were discussed, and a short 








description of the machines competing and materials used 
were noticed, together with the judge’s awards and 
remarks. Materials and methods generally used and 
adopted were next considered under three principal heads 
—viz. :—(1) Treatment by spraying of existing surfaces ; 
(2) coating with ordinary materials, and afterwards usin 

& preservative or bituminous binder; (3) coating wit 

materials previously treated with a preservative or bitu- 
minous binder. Under the first head the author dis- 
cussed (a) palliatives, such as westrumite, akonia, cal- 
cium chloride ; (6) preparations gy! composed of tar 
or oil, such as crempoid, ermenite, hahnite, pulvicide, 
and emulsifix; and (c) preparations chiefly composed of 
tar, such as tar-compo, marbit, dustabato, solidified tar, 
oil of tar, and tarvia, and a short description of each 
mixture or material was given, together with their 
respective properties, actions, methods of application, 
cost, &c. Under the second head, materials and methods 
were briefly noticed. The matrix, or Gladwell, qyutem 
was discussed, and copious extracts from Mr. Gladwell’s 
specification were read on foundations, preparing © 

matrix or binder, laying of matrix and aggregate, rolling. 
and surface scaling. ihe cost of this system was also 
estimated. The materials and methods used under the 
third head were next indicated, limestone being taken - 
an example. Attention was drawn to the treatment : 

the roadway. the materials, shaping, camber, er 
rollers, &c. Ironstone slag and granite were also noticed. 
Tarmac and its method of preparation were dealt with, 
and the author’s opinion was given as to the suitability 
of this kind of road surface for heavy, as well as light, 
traffic. In conclusion, the author maintained that the 
chief hindrance to the improvement of road surfaces w33 
a financial one. 
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THE RENOLD BUSHED DRIVING-CHAIN. 


CONSTRUCTED BY MESSRS. HANS 





RENOLD, LIMITED, MANCHESTER. 





Messrs. Hans Renoxtp, Limitep, of Manchester, 
who have done so much towards the perfection of 
driving-chains, have recently introdu a type of 
chain which should be a distinct improvement on its 
predecessors. It is illustrated in Figs. 1 to 3 above, 
and its special features have been adopted as the 
standard form of construction by Messrs. Renold for 
their ‘‘silent” chains. In the former plate-chains 
the plates bore alternately directly on the studs, and 
even supposing each plate took its proportional share 
of the] only half the length of the pin was effective. 
Moreover, the pressure.coming on the pin at a number 
of separate points allowed the oil to be squeezed out 
and predisposed the chain to wear. 

In the chain illustrated, hardened segmental bushes 
are fixed in the plates, and all motion takes place 
between these bushes and the pin. The bearing sur- 
face is therefore doubled, and the pressure conse- 
quently halved; moreover, the continuity of the 
bearing surfaces allows an oil-film to be retained 
between them. The construction is made so clear in 
the illustrations that no iengthy description is needed. 
Each hole in the plates has one large recess and one 
small one. The latter is of such a size that the bush- 
ing fits tightly, while the latter allows clearance for 
the working of the links. - The chain can thus encircle 
the smallest sprocket. 





EXTENSION OF THE Harsour AT HAvrE.—Like several 
other North European ports, the port of Havre has of 
late years proved unequal to the ever-growing traffic, 
which, during 1906, increased from 7,743,047 tons to 
8,392,397 tons. An extension was decided upon as long 
ago as 1895, but the greater part’ of this year will pro- 
bably elapse before it can be put in use. The largest 
passenger steamers will then be able to go alongside the 
railway quays, and this will veryconsiderably facilitate the 
tratlic with wy from which point the steamers 
have hitherto called at Cherbourg. The distance to 
the latter place from Southampton is certainly only 
85 nautical miles, whilst the distance to Havre is 120 
miles, but the railway journey from Havre to Paris can 

accomplished in 24 hours, whilst it takes 64 hours from 
Cherbourg, in addition to which the troublesume landing 
of pena and goods on board tenders, as at the latter 
Place, will be done away with. The new arrangement 
will also Sapeere the postal connection between Paris 
and New York, as the mail can be delivered several 
hours earlier. The extensions at Havre will also facili- 
tate the goods traffic, for which pu a canal will 
connect the Bellot Basin and the Tancarville Canal, 
slong which canal large warehouses are being built, more 
especially intended for the large cotton steamers. These 
warehouses will be fitted with electric cranes, &c. The 
asin dock will be deepened, and large steamers will be 
able to discharge direct to the warehouses. This new 
Srrangement, it is expected, will be ready in 1909. The 
c astruction of a new dock, the cost of which is calculated 
at 2,800,000/., is also contemplated. This should be able 


to accommodate the largest vessels, which Havre’s largest | th 


dock at present, the Eure Dock, cannot do. 








THE PIERON STEAM-TRAP. 


Sream-traps which depend for their action on the 
coefficients of expansion of different metals are now 
well known, several desi * ey oon —- time 
appeared in our e epend on the same 
principle, though the way A which this principle is 
“ppl varies, 

Ye illustrate below another form of this type of 
trap, which in the arrangement of its parts is unlike 
any we have previously described. It is known as 
the Pieron trap, being manufactured by Messrs, H. 
Pieron and Co., of Remschied, Germany. It is shown 
in longitudinal and transverse section respectively in 
Figs. l and 2. It consists of a box or casing A, which 
contains the expansion portion of thetrap. This expan- 
sion portion consists simply of the two bent plates B 
and & of (J shape, as shown in Fig. 1, which have dif- 
ferent coefiicients of expansion, the outer plate being 
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of steel, and the inner one of aluminium. The upper end 
of the former plate is fitted to a spindle D, while to its 
lower end is attached a conical valve E, which regulates 
the water discharge. Under the influence of heat the 
inner plate B expands to a much greater extent than C. 
The latter; however, does not allow the inner plate to 
take as much longitudinal expansion as it would do if 
free, and both plates act together and effect a down- 
ward movement of the valve E, which valve is thereby 
closed. When the heat decreases, the plates contract, 
and the valve is raised from its seat into the position 
shown in Fig. 1, which is its normal position. When 
the trap is first started, air and condensed water flow 
into it and pass out freely through the open valve E 
until the plates B and C become heated by the u- 
ally increasing temperature, and the valve is closed, 
so that no steam can flow through the trap. The 
water, which then collects gradually, cools the 

lates again, and the action of the trap is repeated. 

he pressure on the valve E may be regulated b 
turning the screwed spindle D. We are informed that 
over 2000 of these traps have already been sold in 
Germany, almost all the leading firms in that country 
using them. 





ELEgcTRICALLY-DriIveN Pump.—We are asked to men- 
tion that the electrically-driven pump illustrated on 


243 in our issue of the 21st ult. was constru y 
Messrs. Hathorn, Davey, and Co., Limited, Sun 
Foundry, Leeds, to the — of the North-Eastern Rail- 


way Company, for their Tyne Dock pumping-station, 
e gear being made by the Power Plant Company, of 
West Drayton. 


THE LATE SIR JOHN SHEARER, GLASGOW. 


G ascow has fost, in the death of Sir John Shearer, 
a citizen who for a took an active 
part in its municipal industrial life, and 
greatly assisted to make Glasgow p » and 
known, both at home and abroad, as a ** great, well- 
governed, and flourishing industrial centre.” He was 
at the head of a oe ing company; but it was 
not in this capacity he won position and influ- 
ence, but rather asa public man of affairs, and par- 
ticularly as one of the most active and 
administrators of the successful international exhibi- 
tions held in Glasgow in 1888 and 1901, and also as a 
prominent member for twenty years of the City Cor- 
poration. Born in Glasgow in 1843, the subject of 
our memoir received his technical education at the 
Mechanics’ Institution, and, while serving his appren- 
ticeship, at the Government School of igo. Sir 
John was trained in his father’s works, a small 
wooden-ship repairing establishment, and soon after 
became a partner, the name of the firm being changed 
to Messrs. John Shearer and Sons. The first works 
included a slip in one of the docks associated with 
the harbour of Glasgow, but later on the ground occu- 
pied was 7 for the harbour, and the works were 
removed to Kelvinhaugh, where an engineering repair 
establishment was carried on for several ere 
the firm was engaged largely in overhaul work, but 
they constructed many small coasting iron and steel 
steamers. Once again the needs of the shipping 
necessitated another move, and new works were con- 
structed in 1901, about four miles from Glasgow, on the 
north bank of the river. The main feature of this 
establishment is a graving dock, which has a length of 
500 ft., a width at entrance of 68 ft., and a depth on 
the sill at ordinary spring tides of 20 ft. Several berths 
were also laid out for the construction of ships. At the 
beginning difficulties arose with theClyde Trustees as to 
the right of the firm to interfere with the banks of the 
river, but ultimately the matter was arranged, and 
the works were completed, and are capable of building 
fairly large vessels. The firm was converted into a 
limited liability company two or three years ago, 
with Sir John Shearer as chairman and managing 
director ; but even so, the results have not, so far, been 
commensurate with the enterprise of the founders, 

While conducting his business, Sir John gave a very 
large portion of his time to public affairs, and since 
1876 occupied increasingly important positions. He 
entered the City Council in 1883, and was for 
several years a magistrate. His early training had 
given him a penchant for art, and he showed sound 
discrimination, so that his services in connection with 
the parks and galleries of Glasgow are not the least 
important work of those rendered to the city. When 
he had completed his twentieth year as a town 
councillor, his portrait by Sir James Guthrie, the 
President of the Royal Scottish Academy, was 
presented to the city, and Lady Shearer was made 
the recipient of ‘a replica and a diamond neck- 
lace. Sir John was one of the promoters of the 
1888 Exhibition, and worked assiduously for ite 
success. He was similarly identified with the second 
exhibition, in 1901, and it was largely by his own 
individual effort that he raised cle ball of the guar- 
antee fund of 500,000/. He was closely identified 
with the building of the new leries, which were 
the outcome of the 1888 Exhibition—the surplus, 
which was augmented by public subscription, being 
devoted to the erection of the Art buildings. In con- 
nection with these he was knighted in 1903—the same 
year in which he was the recipient of the testimonial 
from the City. He continued active practically to the 
end, although for some time the state of his health 
had not been quite satisfactory. During the past two 
months he had two attacks of appendicitis, and a fort- 
night ago there was a return of the malady. His 
medical adviser indicated that the only hope of recovery 
was an operation, which was performed on the 25th ult. 
Strength failed him, and the end came on the 28th.’ 
} He is survived by Lady Shearer, daughter of a Glasgow 
shipowner, and by four sons and five daughters. 





Navy Enainerrs’ Emo.oments.—In the course of his 
8) introducing the Navy Esti in the House of 
mmons on Tuesday, the 3rd inst., the Secretary of the 
Navy, Mr. Edmund Robertson, said that naval engineers 
had long complained that certain expectations of in- 


Y | creased emoluments that had been based on certain official 


documents had not been realised. He was glad to be 
able to hold out ho; of certain improvements being 


made shortly in the emoluments of the engineering 
branch. There were points in regard to those emolu- 
ments in respect of which the Admiralty had i 


the existence of a certain sense of grievance, and this they 
were anxious to remove. Various questions had been 
carefully jconsidered, and had reached an advanced 
stage of settlement; but as details had not yet been 
finally determined, he was debarred from any 
more definite statement. Mr. Bramsdon, M.P. for 
Portsmouth, here asked if the Admiralty were deali 
with the question of status ? Mr. E. Robertson re; 
“No; it has only been a question of emoluments,” 
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‘NOTES FROM THE UNITED STATES. 

i? PHILADELPHIA, February 21. 

Wuue oc contracts are exceptional in the 

domestic market, exceptionally large contracts have 
been placed, many of them for electrical equipment, 
’ for delivery in countries outside of the United States. 

Great electrical schemes are being perfected in Mexico, 
and large water works and some industrial plants are 
‘to be erected as fast as the material can be furnished. 
A large amount of electrical material is to be furnished 
for a ea on the Suez Canal. A very large order has 
been booked by Japanese agents for the delivery of 
electrical equipment in the Island of Nippon. A 
portion of the equipment is five steam turbines. Ex- 
tensive enterprises are being sit ia in Mexico, and 
a large amount of work is assured from that quarter. 
Water works are to be erected to carry water 100 
miles. Contracts have also been booked in Brazil to 
generate current long distances. The steel branch of 
American industries is still in a weak condition, owing 
to the withholding of orders for reasons which have 
been heretofore set forth, and which involve the ques- 
tion of unfair prices. Strong pressure is being 
brought to bear upon the larger manufacturing interests 
to induce them to make sharp reductions. It is 
scarcely probable that they will listen to this advice, 
as it would involve heavy losses in the scaling down of 
prices on work already on the books. 

The January exports of steel rails fell off to 11,577 
tons, compared with 52,724 tons in December. The 
exportation of billets has also declined, but the manu- 
facturers are looking forward to an early revival of 
export demand. The January exports of wire, wire 
nails, and pipe amounted to 9214 tons, as against 
double that amount in December, 

The inquiries which are coming from home sources 
are largely confined to supplies for spring delivery, 
and they are only of sufficient magnitude to cover the 
wants of customers desiring material for that period. 

The improvement in the steel industry which has 
taken place lacks the element of certainty, and it is 
believed that the ordering of small quantities will be 
the policy of buyers until there is a very decided 
change in the general situation. There is a proba- 
bility that quite a number of rolling mills, which 
started up in January, will be idle in March or April. 
Their managers can have business if they take it at 
prices which buyers are willing to pay. The whole- 
sale hardware industry has been encouraged with some 
improvement in demand, pestly to supply building 
demand and partly for general shelf ware. Prices 
of tin plates have again dropped, but business has not 
improved. Steel plates are very dull on account of 
the delay of railroad Sg ra in placing orders. 
There are over 350,000 idle freight cars on the various 
systems; and there is, therefore, no necessity for the 
placing of orders, and, perhaps, none will be placed 
until there is a probability of the idle cars finding 
employment. The general tone of trade is far from 
what it usually is at this season. The only exception 
ig’ in material for agricultural requirements. The 
agricultural area is being extended, and larger crops 
are promised from present indications, The wagon 
industry is iggy Pog making up stock for Western 
requirements. The carriage industry is dragging, and 
capacity.is not much over half employed. 





Wrreiess TetzrpHony.— Mr. Valdemar Poulsen has 
obtained striking results with his experiments on wireless 
telephony, which have hitherto been carried on as a kind 
of side issue, but which will now be taken up in earnest. 
Poulsen recently succeeded in establishing wireless 
telephony between Berlin and Copenhagen, a distance of 
some 250 miles. True, it was no? a human voice which 
was transmitted, but some music from a phonograph, 
which latter was connected with the microphone. is 
was done at Weissensee, near Berlin, and the music 
was distinctly heard at Poulsen’s station, some 7 miles 
outside Copenhagen, having first to pass over this 
On shorter distances the.human voice can be transmitted 
as clear and as distinct by wireless telephony as by the 
ordinary telephone. The German mili authorities 
have recently tested some portable telegraph stations of 
the Poulsen system with satisfactory results. 

More Yorxsuire Coat.—A_ new. colliery is being 
opened at Elsecar by Earl dey bon pa The new colliery 
is close to the Simon Wool liery, which has been 
worked for many years by the noble Karl. The Parkgate 
seam was ed recently at a depth of 350 yards; the 
coal: is stated to be of excellent quality, and is 4 ft. 6 in. 
in thickness. Some time must elapse before the new 
colliery is ready for active working, but arrangements for 
the surface plant, &c , are being ed forward. It is 
expected that 2000 tons of coal will be raised per day, and 
the new working will have direct access to the Great 
Central Railway. A complete electric installation is to 
be put down, both for motive and lighting power, and 
employment will be found for 1000 to 1200 persons. Earl 
Fitzwilliam also proposes to sink two new shafts at the 
Shibbin Colliery, near Rawmarsb, and he has ched 
the Doncaster Town Council for a lease of acres 
adjoining his Cantley estate, with the view of sinking a 
pit in the district. 


\works running, and with 


and further concessions have latel 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thureday m the 
pig-iron market was easier, and 5000 tons of Cleveland 
warrants were done at 503. 1d. and 50s. cash, 50s. 14d. 
six days, and 493. 6d. one month. Closing sellers quoted 
50s. 1d. cash, 493. 64d. one month, and 48s. 1 three 
months. Copper—25 tons—changed hands at 58/. three 
months, with buyers over. In the afternoon the market 
was firmer, and about 4000 tons of Cleveland warrants 
were put through at 50s. 3d. and 503. 4d. cash, 50s. 4d. 
fourteen days, 49a. 6d. one month, and 483. 61. three 
months, with sellers over at the latter quotation. At 
the close sellers quoted 503. 5d. cash, 493. 9d. one 
month, and 483. 9d. three months. Buyers of hema- 
tite quoted 603. 6d. cash, and sellers of copper quoted 
587. 12s. 6d. three months. On Friday morning a 
firm tone again prevailed, and 2500 tons of Cleve- 
land warrants were dealt in at 50s. 4d. cash, at 49a. 9d., 
493. 8hd., and 493. one month, with closing sellers 
uoting 50s. 74d. cash, 493. 10d. one month, and 48s. 104d. 
} ate months. Buyers of — offered 58/. 123. 6d., 
and sellers quoted 58/. 133. 9d. three months. In the 
afternoon the market continued strong and 3000 tons of 
Cleveland warrants were done at 50s. 74d. cash, 50s. 7d. 
and 50s. 6d. seven days, and 48s, 104d. three months. 
At the close cash sellers were a penny easier at 
503. 64d., but forward quotations were firm at 493. 104d. 
one month, and 483. 11d. three months sellers. Copper was 
quoted about 5s. down. On Monday morning the market 
opened strongly, and Cleveland warrants were done at 
50s. 10d. and 503. 84. cash, 503. 6d.eleven to eighteen 
days, 503. 9d. four days, and at 493. three months. 
The turnover was 4000 tons, and closing sellers quoted 
50s. 8d. cash, 503. one month, and 493. three months. 
Copper was quoted 58/. 10s. sellers three months. The 
afternoon market was steady, and only some 2000 tons of 
Cleveland warrants changed hands at from 493. 10}d. to 
49s. 11d. to 49s. 10d. one month. Closing sellers’ quotations 
were 50s. 74d. cash, 493. 104d. one month, and 49s. three 
months. Copper was easier at 58/. sellers three months, 
with buyers at 103. less. On Tuesday morning a strong 
tone again prevailed, but the market was quiet, and the 
dealings consisted of two lots of Cleveland warrants at 
503. 10d. cash, and 50s. 94d. three days. At the close 
sellers quoted 50s. 104d. cash, 503. one month, and 493. 
three months. Sellers of copper quoted 57/. 17s. 6d. 
three months, and there were buyers at 56/. 10s. cash, 
and 57/. three months. In the afternoon the up- 
ward tendency of Cleveland warrants was again in 
evidence, and 5500 tons changed hands at 5Us. 11d. 
cash, 51s. and 50s. 114d. three days, 503. 114d. seven 
days, 503. one month, 493. 6d. two months, and 49a. 
three months. The close was firm at 5ls. cash, 503. 14d. 
one month, and 49s. three months eellers. Buyers of 
hematite offered 61s. cash, but there were no sellers. 
When the market one to-day (Wednesday) a good 
tone prevailed, but the business only amounted to 1500 
tons of Cleveland warrants at 50s. 8d. sixteen days, 
503. 4d. one month, and 493. three months. Closin 
sellers quoted 1s. cash, 50s. 3d. one month, and 493. 3d. 
three months. Hematite was quoted firmer at 61s. 6d. 
cash buyers, and — was easier with buyers at 56/. 10s. 
and ers at 57/. three months. he afternoon 
market was easier, and about 2000 tons of Cleve- 
land warrants were put through at 503. 9d. cash and 
fifteen days, and 49s. 6d. May 11. At the close sellers’ 
uotations were 503. 10d. cash, 50s. 14d. one month, and 
93. 14d. three months. Copper was quoted without 
change at 57/. 5s, sellers three months. The following are 
the market quotations for makers’ (No. 1) iron :—Clyde, 
65s.; Gartsherrie, 65s. 6d. ; Summerlee and Calder, 66s. ; 
loan, 753. ; and Coltness, 88s. (all angers at Glas- 
ya ; Glengarnock (at Ardrossan), 66s. 6d.; Shotts (at 
ith), 65s. 6d. and Carron (at Grangemouth), 693. 
Sulphate of Ammonia.—The sulphate of ammonia 
market is quietly steady, but business is very slow. The 
— to-day is from a 3d. per ~~ ie 
usiness, er or Leith. amount ship b 
week from Leith Harbour was 1599 tons. 


Scotch Steel Trade.—The Scotch steel trade is practi- 
cally unchanged, and makers report a great scarcity of 
specifications. Difficulty is being experienced in keeping 
ith hematite advancing in price, 
the probability of prices for steel being reduced is, 


city, which, of course, interferes with the transmission, |Pethaps, out of the question in the mesntime.. The 
t 


export trade is not quite so good for heavy materials; 
Pin the case of light structural sections a steady demand 


‘is reported. A few lots of the latter have been fixed up | cash 


re 
within the last week for shipment to India and Australia. 
The last official list of quotations still holds good. 


The Coal Trade.—The coal trade is still very quiet, 
i made in prices. 
The current oy 94 are :—Splint, 10s. 9d. to lls. 6d. 
per ton; 0s. 6d. to 11s. per ton ; and steam, 11s. 
ton. Nuts for public works were reduced from 6d. to 9d. 
per ton from March 1. 

Malleable Iron Trade.—No improvement falls to be 
reported in the malleable iron trade of the West of Scot- 
land. Specifications continue very scarce, and makers 
cannot keep their works going at anything like full time. 
There has very little fresh buying reported, and this 
is not to be wondered at considering that offers of material 
from Belgium are still very low in price. 

Scotch Pig Iron.—A strong demand for Scotch pig iron 
is again —ene and makers have again advanced their 
prices. essrs. Merry and Cunninghame have put Is. a 
ton on their quotations for Carn irons, and the 
Glengarnock Iron and Steel Company have also raised 
their prices by the same amount. Other makers have 





also stiffened their current prices. The demand is from 
different quarters, and besides the local and English 
inquiries a good demand is being felt for shipment. 
Hematite has been in better request, and the price of thig 
material is very firm. 

Shipbuilding.—Quietness still prevailed in the Scotch 
shipbuilding industry, and the outlook is not very bright, 
New contracts have very difficult to get, and only a 
few orders have been placed during the past month. The 
returns showing the number of vessels launched during 
Feb: , and their total tonnage, are certainly far 
ahead of the figures for the month of January, but they 
are still below what we look upon as an average output. 
The number of vessels launched was forty-two, with 
a total of 41,811 tons,.as against fourteen vessels, 
of 2792 tons, for January. The former return is 
made up as follows:—The Clyde, thirty-two vessels, 
36,087 tons; the Forth, two vessels, 1590 tons; the 
Tay, two vessels, 3133 tons; and the Dee, six vessels, 
1001 tons. The Clyde total for the t two months 
is forty vessels, with a total of 38, tons, whereas 
the total for the corresponding two months of last year 
was thirty-four vessels, totalling 77,409 tons. The total 
Scotch output for this year is 44,603 tons, as against 
82,854 tons for the first two months of 1907; the previous 
smallest total for that period was in the year 1898, exactly 
ten years ago, when the total tonnage only amounted to 
43,582 tons. Since the latter year the shipbuilding in- 
dustry in Scotland has been very good, and it is to be 
hoped that the present year may yet be able to take its 
place as one of the best among its immediate predecessors, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Whilst most other indus- 
tries are depressed, the pig-iron trade is in a satisfactory 
state. So far as Cleveland. pig is concerned, the current 
demand cannot be met without daily withdrawals from 
the already very low stocks in the warrant stores, the iron 
held there being now a little over 80,000 tons, which 
is the least reported for a very long time. There is 
every reason to believe that the stock will continue 
to decline throughout the month, and traders are pre- 
dicting as heavy shipments for March as those recorded 
for February. Some heavy cargoes have to be cleared 
at an early date. The one unsatisfactory feature of 
the market is that buyers of Cleveland pig are not 
repared to pay as much for forward as for early de- 
ivery ; and, as a matter of fact, some sales ahead have 
occurred at a little below. curremt‘rates, but producers 
generally are well pleased, and are not very keen to book 
very far forward. No. 3 gm.b. Cleveland pig is 5ls. 
f.o.b, ; and No.1 is 53s.6d. There is rather more of the 
lower qualities offering, and prices are consequently not 
so firm in proportion to the better kinds as they have 
been. No. 4 foundry is 50s. ; and No. 4 forge, 493. A 
report that other 18,000 tons of hematite pig was wanted 
for Italy appears to have been without foundation, and 
to have been circulated by sellers for the purpose of 
stiffening quotations. Such a step, however, seemed 
hardly necessary, for prices are very firm ; and as makers 
are well sold and have no stocks, they are not likely to 
ee way for the present. Mixed numbers of East Coast 
ds are said to be obtainable at 58s. 6d. ; but, as a 
tule, 593. is asked, and producers will not entertain offers 
at below the latter figure. There is little or nothing 
doing in Spanish ore just now, consumers having pur- 
chased to satisfy their needs for some little time, but 


oom are maintained on the basis of 15s. 6d. ex-ship 
‘ees for Rubio of 50 per cent. quality. 


Manufactured Iron 


and Steel.—Little new can be 
reported of the various branches of the manufactured iron 
and steel industries. Demand generally is slack, but 
many producers keep well employed on contracts already 
made, and they are not dis to reduce the rates 
which have ruled for some little time. Some firms, how- 
ever, are getting well pon the orders they have on 
hand. The following are the principal market quota- 
tions :—Common iron bars, 7/. 5s..; best bars, 7/. 12s. 6d. ; 
best best bars, 8/.; iron: and steel ship-plates, each 
62. 10s. ; ing-iron, 5/.15s. ; iron ship-angles, 7/. 10s. ; 
steel bars, 6/. 16s.; steel. ship-angles, 6/. 2s. 6d. ; steel 
strip, 61. 15s. ; steel hoops, 7/. ; steel joists, 6. 12s. 6d. ; 
cast-iron chairs, 3/..12s. 6d. ; cast-iron columns (plain), 
61. 15s. ; _— steel rails, 6/. ; and steel railway sleepers, 
62. 123. 6d.—all less the = aee™ 24 per cent. discount, 
except — columns, rails, and sleepers, which are net 
at wor! : 


Tron and Steel Shipments for February.—Shipments of 
pig iron last month were the largest that have ever 
recorded in February, exceeding those of the correspond- 
ing period of last year, which were the previous best on 
record, by 12,744 tons, and this notwithstanding that 4 
year ago considerable clearances were made to America, 
whereas in 1908 the United States have not been customers. 
Deliveries to Germany, France, and Italy show substantia! 
increases. The total shipments of pig iron from this dis- 
trict last month amounted to 130,488 tons, of which 120,442 
tons went from the port of Middlesbrough, and 10,046 
tons from the neighbouring little port of Skinningrove. 
Of the pig cleared at Middlesbrough, 77,759 tons went to 
foreign countries, and 42,683 tons to coastwise customers ; 
the fargest purchaser being Scotland, with 33,205 tons; 
whilst any was Soume 4 with 19,680 tons ; Italy third, 
with 17,553 tons ; Holland fourth, with 14,339 tons ; and 
France fifth, with 11,423 tons. The manufactured iron 
shi from Middlesbrough during Febraary reached 
13,650 tons—6159 tons going foreign, and 7491 tons coast- 
wise ; and the steel cleared amounted to 32,800 tons, of 
which 22,480 tons went abroad, and 10,320 tons coast wise, 
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Oace more India was the largest customer for both manu- 
factured iron and steel, receiving 2538 tons of the former, 
and 9766 tons of the latter. The ntine took 2366 tons 
of manufactured iron, whilst Japan imported 5556 tons of 
steel, and Brazil 2340 tons of steel. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Directorate Changes.—An important change came into 
operation on Monday in the directorate of two of Shef- 
field’s foremost steel houses. Mr. A. G. Longden, who, 
for a large number of years, has acted as maneging 
director of Messrs. Cammell, Laird, and Co.’s Sheffiel 
works, relinquished his connection with that firm on 
Monday, and assumed a similar position at the head of 
the firm of Messrs. Henry Bessemer and Co., Limited. 
Mr. Arthur D. Wedgwood, of the Dumbarton Dennys- 
town Forge Company, has succeeded Mr. Longden at 
Messrs. Cammell’s. 


The Testing of Cast Iron.—Mr. F. J. Cook, President 
of the British Foundrymen’s Association, delivered an 
interesting lecture to the members of the Sheffield branch 
of the Association on Saturday evening, Mr. Herbert 
Pilkington presiding, at the University. At the outset 
the lecturer asserted that specifications of tests, as gene- 
rally made by engineers, were not satisfactory, and were 
not drawn up in such a manner as to prove the strength 
of the casting. For test purposes a bar of one particular 
size was usually made, he said, whatever might be the 
size of the casting, although tensile strength was affected 
by many thi including t pressures, rate of cool- 
ing, and eae” of making bars. Without . aes 
defined specification the results would vary in ance 
with the different conditions. Mr. Cook illustrated this 
by means of a casting made in the shape of a a = 2 ft. 
long, tapering down from 6 in. square to 3 in. by } in. 
Four tests were made of different parts of this bar, and 
it was shown that the grain ranged from white iron at the 
thin end to open coarse grain at the thick, and hardness 
was also affected. An interesting discussion followed. 


Tron and Steel.—The conditions of the heavy industries 
of the city are considered by manufacturers to be —_ 
satisfactory, although there are traces of the holding bac 
of orders on account of the general opinion amongst cus- 
tomers that prices have not yet touched bottom. Good 
work is being done in railway rolling-stock shops and 
forges. Makers of this material are evincing the keenest 
interest in the new Indian contracts, tenders for which 
are now being invited. Local boiler-makers are not so 
well employed, business in this branch being somewhat 

uieter than usual. A few straggling orders for Lanca- 
shire pattern high-pressure ers have been acknow- 
ledged, however, from one or two South Yorkshire col- 
lieries, and at the moment important inquiries, which 

romise early development, are being received from Scot- 
fand and Wales. In the lighter trades file-makers are 
reporting steady business, and the fact that customers are 
becoming more averse to American productions, and 
acknowledging the superiority of the Sheffield article, 

ives promise of a year. In the iron market the 
eature has been the recovery of hematites. Towards the 
middle of last month they were quoted, East Coast, 65s. 
less 24 per cent.) ; and West Coast, 67s. (less 24 per cent.). 

rices current now are 66s. and 70s. respectively. 


South Yorkshire Coal.—A general weakening has been 
noticed in house-coal prices during the past week, and 
whilst South Yorkshire owners have not yet found it 
necessary toreduce their lists, lower prices in other cases 
have been accepted. y speaking, a moderately 
good tonnage is going out of hand, however, a fillip being 
given to business by the prevailing cold weather. No 
change is reported in the rates for steam coal, although 
the bulk of business being done is at contract rates. 
Barnsley hard coal is li at 12s. 6d. per ton, but sales 
have been effected ‘at 1s. ‘per ton less than this figure. 
Best local steel-melting coke is in good demand at former 
prices. 





PersoONAL.—We understand that Messrs. Geipel and 
Lange, Vulcan Works, St. Thomas-street, S.E., have 
changed their namie to that of Geipel and Co., Mr. Lange 

the business. 


having retired from 





Licut Rattways Act, 1896.—The Board of Trade ‘have 
recently confirmed the undermentioned orders made by 
the Light Railway Commissioners :—(1) Portsdown and 
Horndean Light Rai way (Extension, ) Order, 1908, 
authorising the constraction of s light railway in the pari 
and rural district of Catherin , in the county of South- 
ampton, in extension of the light railway eutiestead b 
aed harder Gao i P aeee oe, 3 

nd for er purposes. tottesdon, Kinlet, and 
Billingsley —_ Railway Order, 1908, ‘authorising the 
construction light railways in the county of Salop, from 
Stottesdon to Billingsley. 


for direct-coupling to a 

sna ming frre er mina Se 

obi pine ’ ictori West- 
minster, S.W., have lately secured the contract for the 
construction of a new dock for the North British Railway 
sy mpany, § at Methil, a This work — 

complete ; the engineers are Messrs. 
and Westland. This company have also been given the 
contract for the Kinlochleven factory of the British Alu- 
minium Company, Limited. This will be a concrete 


structure reinforced on the Coignet system. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has not shown much | an 


change; the best large descriptions have made 16s. to 
16a. 3d. ton, while secondary qualities have brought 
15s. to 15s. 6d. ton ; the undertone of the market 
Higuse couse supporto! previous proce; the, bes 
ouse- supportei previous ; 
ordi qualities have made 16s. to 18s. per ton; No. 3 
Rhondda itarge has brought 19s. 6d. to 20s. per ton. 
Foundry coke has been quoted at 19s. to 22s. per ton 
and furnace coke at 16s. to 18s. per ton. As regards iron 
ore, Rubio has made 14s. 6d. to 14s, . upon a 
Suen ek SO par vane, of ae, Cena, uding freight, 
insurance, &c., to Cardiff or Newport. 

Llanelily.—The demand for tin-plates has shown some 
signs of falling off. The steel trade has presented no 
new feature ; the local works are well employed, and are 
maintaining their production, but the sales made have 
been effected at prices which do not compare well with 
those prevailing a few months ago. There has been a 
good demand for coal. 


The Swansea Valley,—There has been about an average 
output of pig iron, and the steel-smelting works have 
been well employed. . The tin-plate trade has returned to 
its ordinary state, and, with the exception of some mills 
which have reduced to idleness by a é of 
their machinery, the whole of the tin-plate rolling-mills 
of the district are now in operation. The collieries have 
been working well. 

Cardiff Corporation Tramways.—Official estimates sub- 
mitted to the finance committee of the Cardiff Town 
Council show an estimated surplus of 13,779/. on the 
working of the Cardiff ration Tramways for 1908, 
The actual surplus for 1 was 4405. Ti 
allowed for anent-way repairs in 1908 is 7000/., as 
—— 3763/. actually expended under the same head in 


© amount 





MISCELLANEA. 

Tue Chancellor (the Right Hon. the Earl of Rosebery) 
will visit University College on the afternoon of Thurs- 
day, the 26th inst., and will formally open the new 
libraries and the new south wing, which includes lecture- 
rooms for the Faculty of Arts, the Departments of 
Geology, Hygiene, and Experimental a, a 
large extensions of the Departments of Applied Mathe- 
matics, of Mechanical, Electrical, and — me 
neering, and accommodation for the new Hydraulic 
Laboratory. 


The Royal Agricultural Society announce that they 
have decided to offer an additional prize for competition 
in the Implement Class at the forthcoming Show, to be 
opened at Newcastle on June 30. The complete list for 
implements will therefore be as follows :— 


First Prize. Second Prize. 
Class I. Artificial manure .- Goldmedal Bronze medal 
Distributors (broadcast) 
Class Il. Farmyard manure Gold medal Bronze medal 
Distributors (broadcast) 
Class III. Farmyard manure . Silver medal Bronze medal 
Distributors (drills) 


Entries for these trials and for the Implement Depart- 
ment close on Monday, March 16 next. 


The official wages scale for the United States Navy 
yards has recently been published, and as, for sake of 
comparisons, these rates are of some interest, we give 
below the figures for some of the more important toten. 
The rates given are those for the League Island yard, 
near -Philadelphia, and the Mare Island yard, on the 
Pacific Coast. The difference in rates between these two 
is very marked. The rates at the Brooklyn yard are 
rather more than, and at Boston rather less , those 
given for League Island, which, in every instance, are 
the first figures of the two below TE ap 
3.52 dols. and 4.24 dols.; boiler- 3.44 dols. an 
4.24 'dols.; coppersmiths, 3.52 dols. and 4.24 dols. ; 
drillers, 2.48 dols. and 3.20dols:; brass-finishers, 3.28 dols. 
and 4 dols.; f 3.52 dols."and 4.88 dols.; machinists, 
3.52 dols. and 4.16 dols.; pattern-makers, 3.52 dols. and 
4.30 dols.; riveters, 3.04 dols. aiid 3.92 d 


The issue of Concrete, just mane yf ond contains some 
particularly ieeting examples of ferro-concrete con- 
struction,» Amongst them we may instance a new je’ 
for the’ Manchester Ship Canal, ‘now being constru 
at the Islam lock, to the designs of Mr. W. H. Hunter, 
M.*Inst. C.E.- This jetty is being built by sinking, 
adjacent to each other, a number of ferro-concrete caissons. 
These are guided into their correct positions by ferro- 
concrete pi Some very fine bridges of ‘the material in 
question are described in another article, whilst else- 
where we find an illustration of a concrete ‘‘ freak,” put 
up in the grounds of Mr. E. Tuck?'Malmaicon. Here a 
i needed, which, as it would have been 


a ‘ J 
unsightly if of the ordinary type, it was decided to erect 
it in the form of a concrete with i at suit- 


able levels for the escape of the smoke. In the photo- 
graph, at any rate, nature has been well simulated. 
Professor Trowbridge, of Columbia University, New 
York, has been studying the records of meteor trains— 
the luminous streaks sometimes observed for minutes, or 
even for more than an hour, in the rear of meteors. These 
trains drift and become peculiarly distorted during their 
drift, as if subject to varying air currents. The a 
altitude of these meteor trains has been estimated at 
miles, while kites do not rise above 4 miles, cloud obser- 
vations extend up to 8 miles, and balloon observations up 
to 15 miles, The streaks oe enh vapour clouds ; 
while the icles o! 


of 47 ft. pétday from an altitude of 15 miles. The Streaks 
are self-luminous—some have been observed in day-time— 

id ye to give a band spectrum. Professor ‘Trow- 
bridge finds that they present analogies to the after-glow 
seen on the electrodes of vacuum tubes after turning off 
the current. This glow is greenish-yellow, diffuses at the 
rate of about 100 metres per minute, and is striking 
at a gas pressure of about 0.1 millimetre; t ae 
would suggest for the streaks, which diffuse at same 
rate and-are also green, or yellow, or white, an altitude 
of about 55 miles. 


The report of the Technological of the 
City and Guilds of London itute contains extracts 
from the reports of the examiners on the work‘of: the 
candidates submitted last May. In the subject of iron 
and steel manufacture it appears that the numbers enter- 
fo ino teas sadloheieeey siikaene Oi apepes Seepeme 
to have isfactory, it aj some 
of the honours candidates have no practical knowledge of 
their subject. In ary oe the’ ex- 
aminers state that the results have been un 4 
pointing. Though the questions were. easier 
average, the knowledge displayed by the candidates was 
peculiarly su i Construction work appeared to be 
unknown. Somewhat similar remarks are made as to the 
candidates in the preliminary and ordinary grades of the 
examination in Electric Lighting and Transmission of 
Power, the average s attained being low, and it is 
stated that it was evident that in many cases the teachers 
were not themselves electrical engineers. Inthe Honours 
section, however, the standard showed a distinct improve- 
ment as compared with past years. In Mechanical Engi- 
neering the report states that the proportion of successes 
to failures is about the average of past years. In the 
Honours grade the majority of the candidates had great 
difficulty in answering questions requiring a knowledge of 
theoretical principles. 





CenrrirucaL Pump Data.—The University of : Wis- 
consin, ison, Wis., U.S.A., has issued’ pamphlet 
which contains the results of a long series of investiga- 
tions carried out at the University into the working of 
centrifugal-pumps. This first bulletin deals with ‘the 
effect on d and efficiency of the number and 
shape of vanes of the impeller. @ experiments haye 
been ed, we unders' on ines,” and "are 
being continued.” The further results will be published 
in due course... The present publication may be obtained 
at a cost of 50 cents, on application for University Balletin 
No. 173, to the Setretary of the Board of ts of the 
University of Wisconsin, Madison, Wis., U.S.A. - 





DrarnacGe or Carno.—For a long time the i of 
Cairo has been under consideration, and in 1906 a definite 
step towards its accomplishment was taken in the 
appointment of Mr. C. C. James, M. Inst. C.E., to act 
as expert, and advise the Egy Government as to 
the best methods of handling this complicated problem. 
Acsesting to the Times a scheme has now been adopted 
by the Public Works Department which will bé submitted 
to the Council of Ministers in due cou viding for 
works estimated at a cost of 2,000,000, The plans 
include the drainage by gravitation of the eastern part of 
the city, which stands higher than the rest, and has a fall 
trending from the Citadel in a north and north-weaterly 
direction, and of the peor A ion by means of com- 

air. The. sewage be conveyed to a spot 
miles north-east of Cairo, in the desert, where a well- 
equipped sewage farm will be constructed. 





Newoastiz (N.S.W.) Coat.—The past year constitutes 
a record in the Newcastle coal trade, New South Wales. 
According to statistics compiled by the Customs autho- 
rities, the quantity of coal ex in 1907 to places 
beyond the State was 4,546, tons, of a value of 
2,016,387/. This is an increase over 1906 of 570,595 tone, 
and, in value, of 432,975. These figures are exclusive of 
coal exported to Sydney, which would increase the 
output of the port to over 5,000,000 tons. The == 
consumer of Ne coal last year was Victoria, which 
took 933,568 tons, South Australia being second with 
611,824 tons, and New Zealand third with 338,721 tons. 
The quantity shipped to foreign” 
en 16 nag which ‘Chili too 
ilippines, 351,755 tons ; 
India, 73,479 tons ; while the Ws 
States, with 553,665 tons, showed the most remarkable 
increase among foreign customers. 


ee bifge oer emi 3 ag pore of Se keote 

niversity, ting to , shows ; 

number o students sonmagted with the iversity i i 

yohe wee sather ecealice Shen i Shs veur S000 the figures 
= for the later, and 1161 for the earlier 

The Faculties of Arts, Science, &c., showed a 

of 37 students, and ev 


students a falling off . 
In hy ony subjects the numbers do not 

great decrease except in electrical and mining cobjeets 
though the decrease in the latter is said to be due to 
conversion of the principal class on mining subjects into 
an evening class. We note that in connection with the 
department of fuel and ngewe 5 Cengiram usefal contri- 
butions towards the funds have received. Messrs, 
George Bray and Oo., Limited, Leeds, have contributed 
10002. towards the equipment of the laboratories, contri- 
butions have been from several gas compani 
Leeds ion ised an annual meal 1002., 
and the Institute of Gas Engi has established a 
research fellowship of the value of 1002. per annum, 
giving also a further contribution of 25/. per annum 
towards the expenses of the work conducted by the holder 








their icles do not appear to 
the Secketss debs decib wen arancanhaeal at the rate 


of the fellowship. 
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Tus Gro.oersts’ Assoctanion, Lé Lonvon.—Friday, March 6, at 
8 p.m., at University College, Gower-street, W.C., os following 
lecture will be delive: “The After. r-History’ of the West 
oon Eruptions of ison by! Mr. Tempest Anderson, M.D., D.Sc., 

G. 

Tae INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIA- 
TION.—Monday, March 9, at 8 p.m., a paper entitled ‘ by ~ on 
Lubricants and Engine Lubrication,” by Mr. R. ©. C. Yates, 
Graduate, will beread. Sir John I. Thornycroft, LD, FR. S., 
Member of Council, in the chair. 

Tue Surveyors’ InstrruTion.—Monday, March 9, at 8 wt 
when the adjourned discussion on _ Paper read by Mr. W. 

Allotments Act, 1907,” 
will be resumed. 

Tus Roya Socrry or Arrs.—Monday, March 9, at 8 pgm. 
Cantor lecture. ‘‘ Fuel and its Future,” by Professor Vivian B. 
Lewes. (Lecture L.), Wednesday, March ll, at 8 p.m.—* The 
Use of Reinforced Concrete in neering and Architectural 
Construction in nog by Mr. Ernest R. Matthews, F.R.S.E. 
Sir Alexander Binnie, Inst. C.E., will preside. Thursday, 
March 12, at 4.30 p.m. Tadian Section.—“ in the Native 
States of India during ‘the Past Forty Years,” by Sir David W. K. 
Barr, K.C.S.1., Member of the Council of India. The Right Hon. 
Lord Curzon of Kedleston, G.C.8.1., G.O.L.E., will preside. 

4 TuE Inerrronion oF  Orvul, Exornaaas. —Tuesday, March 10, 

p-m. Paper to urther discussed :—‘‘ The New York in 
ais Subway,” by at. Wi William Barclay Parsons, M. Inst. O.E. 
Students’ visit, W ee March 11, to the Enfield-Stevenage 
Loop Line, under Construction, of the Great Northern. Railway. 

Tue LiverPoot Enermserine Society.—Wednesday, March 11, at 
8p.m., at the Royal Institution, Colquitt-street, when a paper 
will be read on “Construction and Demolition of Tunnels,” by 
Mr. M. Glen Ross. 

Tux ASSOCIATION OF ENGINEERS-IN-OHARGE.— Wednesday, March 
11, at 8 p.m., at the St. Bride’s Institute, Bride-lane, oa 
E.0. A r will be read on ‘‘ Notes on Electric Lifts,” by 
H. D. Wilkinson, M.I. Mech. E., M-LE.E. Mr. E. G. Rivets, 18.0. 
M. Inst. O.E., will occupy the chair. 

bs RoyYAL METEOROLOGICAL SociETY. —Wednesday, March 11, at 

.m., at the Institution of Civil Engineers, when a lectiure 
will alt be delivered on “The Dawn of Meteorology,” by Dr. G. 
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Tue INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
Wednesday, March 11, at 8 p.m., at the Institution of Mecha- 
nical Engineers, when a paper will be read by Mr. F. W. Lan- 
chester, on ‘“‘Some Problems Peculiar to the Design of the 
Automobile. ~ 

Tue InstiruTIoN oF ELECTRICAL ENGINEERS : BirMiIneHAM LOcAL 
Sxction.—Wednesday, March 11, at 7.30 p.m., in the Lec- 
ture Theatre, the University, Edmund-street.. A paper will be 
read :— « Artificial Load for Testing Electrical Generators,” by 
Mr. R. K. Morcom and D. K. Morris, Members. 

Tue LystiTuTion OF ELEcTRICAL EnGIneers.—Thursday, peng 
at 8 p.m., 20 the Institution of Civil Engineers. Lecture, 
** Ame a ee eee ee 

THE po INSTITUTION OF ENGINEERS. March 13, at 
8 SP. m., at the Royal United Service tntiation, Whit hitehall. Pa <4 
** Automatic Fire-Extinction as Applied ” by 
Geo. T. Bullock, A.L.E.E., Vice-Chairman. Visits Bota Satu cee. 
poem, | March 14, at 3 pm., to the new General Post-Office 


Build’ 

THE Kevan InsTITUTION OF Great Britain.—Friday, March va at 
9 p.m., “ Transatlantic ~— heme ey i by ‘Chevalier G. 
Marconi, LL.D., D.Sc., Afternoon lectures next week at 
Lon en = ot arch 10 Membranes: Stirling, M.A. 
ture, Uses, an ucts,” by lessor , M.A., 
LL.D., Be Sc., ae yap Poms 
V.). ‘On Thursday, % 
Epigraphy,” by Professor Bit John i .A., D. Litt. (Lecture 
IL.) On Saturday, -/ 14.—“‘Electric Disc! 

Gases,” by Professor J. 3. Pease, BA. ran. D.8c., F.R. 
M.R.L, Professor of Natural Philosophy, R. (Lecture iL ). 

Tue PuysicaL Society or Lonpon. ys Friday. March 13, at 

4 in the Physics Laboratory of the Royal College of Science, 
Institute-road, South Kensington. Papers to be read 

i *On Certain Dynamical Analogues of Temperature Equili- 

brium,” by ProfessorG. H. Bryan. 2 ‘ Ex ents on Artificial 

Fulgurites,” by Miss.D. D. Butcher. 3. “‘ The Distribution in 

Electric Fields of the Active Deposits of Thorium and Actinium,” 
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EXPERIENCE AND DESIGN. 


Ir may be accepted that, other things being 
equal, the maximum of efficiency in design is more 
readily attained where the user is also the producer. 





The producer, however, cannot always be the user 


this ae of interdependence in mechanical 
fliciency is, therefore, dependent on the 
knowledge and appreciation which the producer 
has of the uirements of the usér. This is 
often difficult of attainment, because some people 
can never distinctly formulate their wants, while 
many others quite misinterpret their irements, 
and it is only when their demands -have been 
fulfilled that they recognise their mistake. These 
two results are due either to personal i 
or to hasty action. Where there is, sufficiency of 
funds there is no need to be distressed about the 
consequences ; they add to professional experience 
and promote the circulation of the coin of the 
realm. Butsound economy is essential to the well- 
of the State, if not also of the individual and 
family, and this requires always a.full realisation of 
the essential conditions of every problem that pre- 
sents itself for solution. It therefore becomes 
pertinent to inquire whether there is as intimate 
a relation between producer and user in all our 
great manufactures, and particularly in the engi- 
neering industry, as there might be. It is a ques- 
tion of far-reaching influence, and affects almost 
every member of the community. It embraces in 
- scope almost every item of use, from the most 
insgniicant article to the battleship, the mightiest 
m of mechanical science. 

The user must: be accepted as the ultimate 
authority regarding requirements, and generally 
also as the primary authority. If he can anticipate 
the popular taste, the haberdasher may crea 
market by a happy choice in shades or forms ; the 
at | Lancashire calico-printer may make, or lose, a for- 
tune by success, or failure, in gauging the trend of 
fashion in London or the Fiji lelende, At Luton 
there is every year anxious consideration regarding 
the shape of hats that may be acceptable by the 
market. These are instances in which the user is 
not conscious of his requirements until he sees 
something which appeals to him, and refer more to 
the arts than the crafts ; here the question is not 
governed by any known law in economics.. When 
a machine-tool is needed for mechanical uc- 
tion, the case is different. Here the duty .is 
more or less clearly defined, and the. efficiency of 
the production must be measured according to 
the realisation of the definition. The definition, 
however, needs to be comprehensive, and not to 
be moulded by conventions which have been 
adopted without full consideration, or which have 
persisted after the causes which led to them have 
ceased to exist. It is not difficult to find examples 
in engineers’ shops of tools built..to comply. with 
the traditions of requirements long since obsolete, 
while in domestic life we are met at every turn 
with objects whose form or construction is a sur- 
vival from models devised long ago, to comply 
with special conditions, or else intended to serve 
some other end than that of mere efficiency. Let us 
take the tea and coffee-pot of the breakfast table ; in 
the former the handle is opposite the spout; in the 
latter it is often at an angle of 90 deg. toit. The 
result is that much greater wrist power +4 then neces- 
sary to pour out coffee than is the case with tea. 
This form of coffee-pot was originally made for 


h | cottage use, and was intended to stand on the 


hob in front of the fire, with its handle projecting 
into the kitchen, away from the flames. It is 
now to be seen in silver and ebony, in which 
materials it is unfitted for the conditions for which 
it was designed. The effect of similar dissocia- 
tion of experience and design is found in the tall 
slender claret - jug, with light graceful handle at 
the top. The greater amount of effort necessary 
to tilt it proves that, however graceful and artistic 
its appearance, the article loses in. effectiveness 
because of its lack of handiness. Possibly the 
craftsman who designed it never had any claret on 
his own table. hy > examples might be "nultiplied 
innumerably ; nt case is the inefficiency of 
the modern Biden fire when placed in a recess 
—a most unsuitable system for warming a room. 
The reader, however, will easily su supply examples 
from his own experience in home and workshops. 
In the case of machine-tools, the producers are in 
many cases users. At all cre they poe - wag | ex- 
ience, capable of adequa’ e desi- 
octet ina e, drill, asa or the othe lie Tt not 
infrequently happens, however, that through in- 
sufficient experience they fail to appreciate the 
very radical changes that are necessary in a design 
due to an apparently small alteration in one part, 
rs for instance, the significance of higher stresses 





due to heavier work or increased speeds, and the 
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need for stronger framing, &c. It was for long a 
disadvantage with American tools, especially of the 
automatic or semi-automatic type, that the framing 
was not stiff enough to enable the tools to develop 
their full capacity. There seems now a danger that 
we are going to the other extreme, as in some 
instances tools are designed and constructed for 
cutting s which are in excess of those pos- 
sible with modern tool-steels. There is, too, 
— room for improvement in detail of machine- 
tools, which might be realised if manufacturing 
firms were brought into more direct communication 
with users. Many firms have adopted the system 
of giving awards to their workpeople for inven- 
tions and for suggestions to ig machine- 
tools and workshop practice generally. The great 
majority of these suggestions affect detail, and 
are at once adopted in’ the works where the 
ideas have originated. Why should they not have 
a wider application ? In some instances a patent 
is anittes for, in which case the invention even- 
tually becomes public property under normal con- 
ditions ; but, as we have said, many suggestions 
refer to such details as may not be worth patent- 
ing, and yet augment considerably the efficiency 
of a tool. It may be urged that when a manufac- 
turing engineer pays a workman a premium for the 
improvement of a tool, he naturally wishes to 
= the benefit extending to his competitor. 

e know the feeling is very common, and we 
recognise in it a survival of the spirit of the old 

uilds who fancied prosperity was to be attained 

y measures directed against the trade of their 
rivals, rather than by fostering their own. We 
ought to know better now. It is the universal 
experience that money is made during spells of 
good trade, and that during the intervals most firms 
are well content merely to hold their ground. 
Whatever cheapens production is to the benefit of 
all, for it creates a demand which may overlap the 
supply and cause a rise in prices and profits far 
beyond anything that can be attained by labour- 
saving devices. The maker of the tool might, 
however, be asked to supplement the premium for 
the suggestion, and, no doubt, would willingly do 
so. Thus we might have an increased stimulus 
to ingenuity, and a widening of the effect of such 
commendable schemes for awards to workmen for 
invention. 

Many workmen, especially when their observa- 
tion is thus suitably encouraged, are as likely to 
contribute to efficiency of design as draughtsmen ; 
their experience is direct, practical, and intimate. 
No reading of a drawing, however perfect, can 
compare with the constant study of the actual 
machine-tool in operation, or of the growth of any 
given product. Some trained mechanics have con- 
Sdeubie capacity for reflection, and then, during 
machining operations, ideas are more likely to 
develop than is the case with draughtsmen isolated 
from the manufacturing processes. This must 
materially affect those parts in the design which 
are influenced by machining operations, and which 
undoubtedly affect not only economy of manufac- 
ture, but often the accessibility of parts of the 
product. 

What we have written applies with equal force 
to the design of constructional steel work. We 
have on former occasions referred to the extra- 
ordinary details evolved by some draughtsmen in 
girder-work in order to produce a pretty effect or 
to save a slight proportion of the weight of a truss. 
The result is trouble at the rolling-mills, in the 
rivet-shop, or at the site of erection. Happily, the 
Standards Committee have brought home to irre- 
sponsible youths doing responsible work that time, 
money, and worry are saved by aclose study of 
makers’ sections, and the result is, without excep- 
tion, more satisfactory. It would be easy, however, 
to point still to details which are crude and difficult 
of realisation in the builde~’s! yard. The civil 
engineering apprentice—especially the premium 
pupil—should not be considered an efficient design- 
ing engineer until he has served some time ac- 
quiring experience in constructional work in the 
bridge-builder’s yard. Such visits as are paid by 
our junior institutions to works in progress are 
commendable, but they do not bring the mind of 
the student into sufficiently close contact with the 
work, and the lessons which may be derived by 
— are not fully learned. 

n 


another branch of constructional steel-work— 
shipbuilding and marine engineering—the same 
argument holds good. Here, however, the desi 
work is carried out-within the constructive esta 





lishment, aad there is, as a consequence, perhaps, 
closer association between the designing and opera- 
tive departments. The experience of a manager or 
foreman, who visits the drawing-office, influences 
detail designs ; but we have known cases where the 
chief draughtsman, through false jealousy of his 
rights and responsibilities, refused to accept sugges- 
tions from the shop manager. The trouble may 
continue indefinitely without the knowledge of the 
chief, as tale-bearing is reprehensible in any 
case. Each member of the staff, draughtsman and 
shop foreman, ought to have the credit of the 
establishment at heart, so that no personal feeling 
should obstruct the closer association of workshop 
experience with designing expertness. Periodic 
conferences of the members of the staff for the 
interchange of views and experience are right in 
theory, but it is too often the case here also that 
the man of inventive or creative mind becomes more 
or less a ‘‘suspect.” Men are too ready to search 
for wrong motives, and in their misplaced suspicion 
miss the main reason conducive to efficiency. Such 
conferences, however, should be encouraged, and 
always be presided over by the highest authority, 
whose business must be to combat any evidence of 
such frailties of human nature to which we have 
referred. : 

But besides workshop experience, there is the 
equally important experience of the use of the 
product. ow many naval architects go to sea in 
their own ships? Some draughtsmen are required 
on the trial, but they confine themselves to taking 
records of performances. Few, indeed, have 
studied, for instance, the wave and stream-lines 
of the ships on which they spent weeks in formu- 
lating theoretical ideas. Photographs of ships on 
trial show much, but observation while the vessel 
is on the measured mile would be advantageous. 
Again, the experience gained on a trial as to the 
details of interior fittings is not at all comparable 
with the lessons which might be learned from 
making a voyage with an eye to the discovery of 
defects. This, it may be urged, is the business of 
the user or owner; but with passenger steamers 
reputation for efficiency, even in detail, is still an 
item of credit in the settlement of contracts, even 
when low prices are the chief desiderata of the 
owner. Why should a shipbuilding apprentice, when 
going through the various departments in works and 
drawing-offices, not take a voyage as a ship’s car- 

mter, or in some capacity which would enable 

im to detect defects and to suggest improvements ? 
Even as a passenger his observations would result 
in the realisation of sins of omission and commis- 
sion. 

A few marine-engine apprentices do this, and 
with most satisfactory results. Even here it is far 
from being a general practice, and the lack of 
experience is responsible for much that is inde- 
fensible in the arrangement of the engine-rooms of 
merchant steamers. Recently one of our large 
shipowning companies invited a much larger 
number of firms than usual to tender for the build- 
ing of mail steamers. The technical officer of the 
line, knowing the lack of experience of some of 
the firms included, considered it best to make his 
seer apeetr much more comprehensive than usual. 

his in varying degree must apply in many instances. 
Practical experience would prove, for instance, that 
with the adoption of the quadruple-compound 
system it was not n to carry a spare piston 
and valve for the low-pressure cylinder, as is so often 
done. In the event of a breakdown the engine 
could be worked triple expansion without great loss 
of economy, the fourth cylinder being practically 
part of the exhaust system. Initial cost and weight 
would thus be saved. This, however, is only one 
of many examples which might be quoted ; and 
when one comes to reflect on the best system in 
vogue for the association of experience and desi 
work, we are forced to commend the system in the 
Navy, where those designing machinery are re- 
quired to alternate their time between the engine- 
room and the designing-office ; but this view of the 
— may very properly be deferred for another 
article. 








LEAD-MINING IN GREAT BRITAIN. 

Tue recent declaration of a 50 percent. dividend 
for 1907 by the East Halkyn Mining Company, 
and its publication in the newspapers, di 
popular attention to the subject of British lead- 





mining and its Dense eee It may not be without 
interest, therefore, to look at what is being done in 


bist - ; 
rected | shows that the risk proverbially associated with 


the various lead-mining districts and to examine 
the possibilities attending the employment of 
further capital in this branch of mining, which has 
by no means received that attention at the hands 
of capitalists which has been accorded recently to 
tin in Cornwall. It is hardly necessary to say that 
the greatly enhanced price of lead during 1905 and 
1906 proved a boon to struggling concerns ‘and 
served to inflate the revenues of the more prosperous 
mines. As far as new flotations, however, are con- 
cerned, there is really very little to report. There 
has been a general disposition to look upon a fall in 
the price of the metal as inevitable, and this has 
deterred capitalists from putting up the necessary 
money for pumping out mines known to contain 
payable ore, and which were abandoned years ago, 
when the effect of foreign lead brought such a 
fall in prices. This timorousness is naturally 
more pronounced to-day, when the metal shows a 
fall of 71. compared with prices ruling a year ago, 
and it is not surprising that some schemes of com- 
parative magnitude, which were engaging the atten- 
tion of capitalists, have now hay 2 bry Still, 
the outlook for British lead-mining is certainly 
brighter than would have been foreshadowed a few 
years ago. In proportion to the greatly increased 
demand for the metal as a covering for fibrous 
cables in electrical engineering, the output of lead 
ore shows no corresponding augmentation. It was 
noticeable that when the fall in metals set in, lead 
was the last to give way in price, and it has cer- 
tainly not yet touched the figure at which a fair 
mine need despair of making a profit ; and as for 
the good mines, such as the Rhosesmor, belonging 
to the East Halkyn Mining Company, and the 
Mill Close, of Darley Dale, in Derbyshire, present 
prices cause no particular anxiety to the respec- 
tive managements. The latter mine has now 
for some years been the premier producer in Great 
Britain, its output in 1906 being over 5000 tons 
out of a total of 30,795 tons of dressed ore. The 
exact figures for this mine cannot be given, as they 
are lumped together in the returns with two or 
three very much smaller concerns, in order, we 
suppose, to keep up the air of mystery with which 
the doings at Mill Close have so long been asso- 
ciated. 

With regard to Derbyshire lead-mining gener- 
ally, it is not uncommon to hear it spoken of as 
a thing of the past, and as practically extinct 
at the present time. The fact is, however, that 
the present yearly output of ore, though nearly 
all from one mine, is larger than is shown by exist- 
ing records to have been obtained in any earlier 
years of the county’s history, when hundreds of 
small mines were at work, and abandoned, at what 
we should to-day. consider shallow ‘depths, on 
account of the water difficulty. It is.in the northern 
valleys that the greatest diminution in productive- 
ness is shown, compared with a hundred yearsago, 
when Wensleydale, Swaledale, Teesdale, Weardale, 
and Tynedale, were centres of lead-mining activity. 
To-day mining is carried on only in Weardale and 
Teesdale, and under conditions which made the late 
rise in price very welcome. The developments, how- 
ever, which are on foot in these dales, more par- 
ticularly at the Wiregill Deep Mine in Teesdale, 
indicate that a hopeful feeling exists as to the future, 
and there is certainly no immediate prospect of a 
cessation of mining, such as has been the unhappy 
experience of the more southerly dales. Further 
west, at much the same latitude, the lead-mining, 
once so much in evidence at Alston Moor, has given 
way largely in recent years to zinc-mining, though it 
is understood that reserves of lead ore are available. 
Two other mining districts which showed a fairly 
large increase in output in 1906 are Leadhills, in 
Lanarkshire, and Montgomeryshire, where the 
Van Mine doubled its production. 

Compared with copper, the output of lead ore 
in Great Britain shows a less striking decline 
in the last thirty years, the actual figures being for 
1878, 79,096 tons, against 30,795 tons for 1906. 
And there is always this to be said about lead- 
mining, which cannot be said of copper or man- 
ganese, that the British ore, where it exists, is as rich 
as any which can be found elsewhere in the world. 
That is as far as ordinary galena is concerned, 
leaving out of account special silver lead proposi- 
tions. ed, however, as an investment, 4 
glance at the history of individual mines 


metal-mining ventures is decidedly great. The 
known lodes are subject to such great variations in 








their yields of ore that their exploitation with 
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limited funds becomes a gamble rather than a specu- 


lation. An expenditure of a few hundred pounds 
in the North of England may lead to the discovery 
of a flat worth up to 10,000/., or the expenditure 
of thousands may prove fruitless. The history of 
British lead-mining is replete with romance ; such 
cases as the Mill Close, where the ore was struck 
within a day or two of the proposed abandonment 
of the mine, and the Lisburne mines, in Cardigan- 
shire, where the newcomers struck a splendid mine 
within a week or two of taking over a drift on which 
a fortune had been expended, are well authenti- 
cated, and could be multiplied. Changes of for- 
tune may be exceedingly rapid, and upset all the 
prognostications of the elaborate reports made by 
mining engineers. 

Looking at Flintshire to-day, we find the Halkyn 
Mine, which in past years has paid over 90,0007. in 
dividends on a capital of 10,000/., in 1906 paid no 
dividend. On the other hand, its near neighbour, 
the Rhosesmor Mine, of the East Halkyn Com- 
pany, has just declared, as already mentioned, a 
dividend of 50 per cent. In this case it was dis- 
covered, by a carefully-planned level, that the bear- 
ing measures, instead of dipping sharply to the 
east, as was commonly supposed, were thrown up 
so as to be easy of access, and, what is more, the 
ore has proved of remarkable thickness and purity. 
Another large concern in this district of Flintshire 
is the North Hendre Mining Company, where com- 
paratively little has been done on a large capital 
since the flooding of the lower levels eight years 
ago. A new pumping-engine has, however, recently 
been installed, and there is every reason to suppose 
that the confidence of the management in the 
existence of a rich mine will be justified by the 
results. Further to the north, in the Holywell dis- 
trict, if we except the Milwr Mine, there is hardly 
anything doing, the attempts to re-open the Holway 
Mine not having, so far, proved successful. In 
this district there are numerous north and south 
lodes or cross-courses, in addition to the main east 
and west lodes, and in some cases they have proved 
extraordinarily rich. Their yield of ore is, how- 
ever, notoriously uncertain, and mining is there- 
fore attended with more than ordinary risk. A 
good shoot of ore may ba struck by a miner and 
worked at a large profit with the most primitive 
appliances, while a limited company with up-to- 
date plant may spend all its capital a short dis- 
tance off without finding more than indications 
of payable ore. This is no product of the imagina- 
tion ; itis what has actually happened within the 
personal cognisance of the writer. Presumably 
this great uncertainty as to results has a great deal 
to do with the disinclination to break new ground. 

Nearly all the money which has gone into North 
Wales in recent years has found employment in 
the draining and opening up of old mines, and 
hardly anything has been spent in the endeavour to 
find a new mine, though, according to the opinions of 
mining engineers of local experience, this is not the 
best course for substantial capitalists to pursue. 
Of late years nothing has been heard of the great 
Llanarmon drainage scheme, for which an Act of 
Parliament was obtained some fifteen years ago, 
and in which the late Duke of Westminster was 
prepared to take a substantial interest. Recently, 
however, the scheme, which has for its object the 
driving of a drainage level, three or four miles long, 
to free the Llanarmon group of mines in Denbigh- 
shire from water, has been resuscitated, and in all 
probability a company with a capital of 100,000/. 
will before long set about the work. This company 
will levy rates upon the mines operating in its 
drainage area in the same way as is done by the 
existing Halkyn District Mines Drainage Company. 

Turning to Cardiganshire, where the silver lead 
mines were so profitable 300 years ago, when silver 
coins were minted at Aberystwith, it may be noted 
that the Lisburne Mines Development Syndicate has 
been formed to explore some of the once famous 
Lisburne mines in the Ystwyth Valley, and, accord- 
ing to recent reports, their operations have by 
no means been attended with failure. There is 
this to be said for Cardiganshire lead: that, 
when found, it has the reputation of being con- 
tinuous in the lode, instead of exhibiting the 
vexatious will-o’-the-wisp characteristic so preva- 
lent further north in the Principality. Although 
this article is primarily concerned with lead-min- 
ing, it should be mentioned that, except in the 
Northern dales, the lead-lodes usually contain zinc, 
mostly as blende, rarely as calamine, and this 
zine ore forms part of the regular output of the 











mine. In some cases—as, for instance, in Derby- 
shire—the ae of blende to galena is very 
much less than it is in Flintshire, where the main 
east and west lodes in the Holywell district yield 
more blende than galena. Investment, then, in a 
Welsh lead-mining proposition means also a specu- 
lation in zinc, the prospects of which metal do not 
appear so favourable as those of lead, rightly or 
wrongly, seem to be ; though, as long as the Broken 
Hill shares stand at their present level, there is no 
reason for zinc-mine shareholders to get into a panic. 

To conclude with a few remarks of a general 
nature, it has been sought to show that although 
British lead-mines supply an amount equal to 
only about one-tenth of the Jead imported, yet 
there is plenty of ore available, and that where 
this is struck at a moderate outlay a good profit is 
obtainable at about 151. per ton. To new investors 
the difficulty is to be at all certain of finding a good 
mine. There is an old saying to the effect that ‘* what 
the old men left is not worth going after,” and there 
is a good deal in this ; though it must not be for- 
gotten that water troubles were of greater moment 
in past times than they are to-day, with improved 
machinery available. Perhaps a more important 
matter is the exaggerated optimism prevailing in all 
metal-mining districts as to their great potentialities. 
One cannot visit any old mining centre without 
being told of the latent riches that can be gathered 
for a small outlay, and very careful inquiry needs 
to be made into the grounds for such assertions 
before they are acted upon. Reliable advice from 
engineers who really know the particular districts 
should always precede exploration ; but even with 
this proviso it is difficult to avoid the conclusion 
that the discovery of a good mine will depend upon 
luck rather than upon any scientific prevision. 








POWER IN DOCKS AND WARE- 
HOUSES. 

Ir was, of course, inevitable that electricity should, 
in course of time, become a competitor in fields 
hitherto almost exclusively reserved for hydraulic 
transmission of power. For some time now these 
two systems have been pitted against each other 
in railway warehouse and dock work; but the 
question of the superiority of either over the other 
seems still far from settlement. 

Owing to complications due to questions of 
capital cost, ease of supervision, reliability, &c., 
no sweeping recommendations can be made, and 
in spite of all claims to the contrary, hydraulic 
power remains unequalled for much of the service 
required in dock and railway working. In engi- 
neering, as in other fields, the days of the electri- 
city panaceaareover. It no longer suffices tu back 
the claims of this system by figures of theoretical 
working costs alone. These need to be supported 
by facts as incontrovertible as possible, and unless 
this be done electricity cannot possibly make the 
progress which rightly is its due. Moreover, 
exaggerated claims will often defeat the desired 
ends in this as in other matters; they can only 
result in annoyance and vexation, and probably 
in harm to the industry. We are moved to make 
these remarks after listening to the reading of 
two papers, and to the discussion thereon, at the 
meeting of the Institution of Electrical Engineers 
on the 20th ult. It appears to us that practical 
men, who often look to such papers for assistance 
and guidance in dealing with problems confronting 
them, cannot but have felt disappointed with these 
contributions. Though, perhaps, flattering to 
electrical men assembled to listen, so to’speak, 
to a report on the conquest of still another field, 
they are of little assistance from the business point 
of view, affording no ground for the discussion of 
questions of costs, either first, working, or main- 
tenance. Only one side of the whole picture was 
shown, and although no representative of the rival 
system was present, and electrical engineers had 
matters all their own way, in certain instances their 
advocacy partook, it is to be feared, of the form of 
the proverbial faint praise. 

If economic reasons or results are sought, they will 
be sought in these papers in vain, while it will be 
found, even, that some of the statements do not give 
an altogether just view of the case. For instance, 
we are informed that ‘‘the efficiency of electrical 
machinery is much higher than that of hydraulic 
plant for the same purpose, re rp that of the 
older type.” Now it is generally accepted that, 
working at full load, there is very little to choose 
between the two systems, and, in fact, the balance 











has often been tipped in favour of hydraulic power 
under these conditions. But why should modern 
electrical systems be compared at all with hy- 
draulic plant of antique design? In many doc 
equipment is already down, and if it is old and 
somewhat wasteful, it becomes a question, not of 
whether electrical working would be more econo- 
mical than the existing system, but whether it would 
show economy on the best that hydraulic power 
could do. In one case it means renewing and 
improving existing plant-at moderate cost; in the 
other, the pulling up of all present plant and the 
laying down of new, the cost of which-work must 
be clearly warrantable‘ere any such drastic step 
can be ventured. 

The question to be decided, even in the case of 
new undertakings, is no easy one. If conveniently 
situated, capital cost may be advantageously re- 
duced by shifting the burden of a central station 
on to the shoulders of the power company. of 
the district, though in the majority of cases hy- 
draulic power must be supplied by the railway or 
dock company itself. In cases where dual installa- 
tions have been made, or seem advisable, capital 
costs may. be, perhaps, reduced by the amount 
saved by not ge bn provide the central elec- 
tric power-house. hen all power, either electric 
or hydraulic, is taken from an outside company, 
reductions of staff and certain other economies 
result, in addition to reduced capital cost. It is 
not, however, quite correct to claim, as was done in 
one of the above-mentioned Institution papers, that 
taking power in this way ‘‘does away with all 
boiler-house expenses.” These expenses are -not 
abolished, and are only made over to the power 
company, who, by the nature of their business, are 
better able to meet them. The expenses are well 
covered in the price paid per unit, and the actual 
advantage of such working is really to be found in 
the fact that the power costs to be met by the dock 
or warehouse authorities are proportional to the 
actual amount used. The charges due to generating 
plant standing idle are transferred in like manner 
to the power company ; but in proportion to the 
amount of power consumed the customer pays all 
the supply company’s boiler-house and other ex- 

nses, including interest and capital charges, and 
ast, but not least, profit. 

Similarly, drawing upon a supply company affords 
an easy way, for the dock or warehouse company, 
out of the load-factor difficulty. The unfavourable 
load factor and the maximum demand are not 
abolished, but simply shifted off one company on to 
another better able to stand the strain, As the 
annual load factor for dock installations is some- 
times as low as 9 per cent., and for the cranes 
alone as low as 5.3 cent., it is naturally advan- 

eous to be quit of these troubles if possible. 

f, however, electricity from an outside source is 
not available, the two systems must be compared 
with more strict regard to working and maintenance 
costs, the capital charges, although still of import- 
ance, having somewhat less weight. That they are 
still of importance is due to the fact that in first cost 
for power or pumping plant the electrical system has 
a slight advantage over the hydraulic. Electrical 
equipment, on the other hand—such as cranes, &c. 
—is more expensive than hydraulic plant. The 
matter is thus frequently found to about as 
broad as it is long, inasmuch as the savings due 
to more economical working are swallowed up in 
interest and depreciation charges. There are 
often, however, in modern warehouses and docks, 
demands for power in a form to which the 
hydraulic system is but poorly suited. Though 
suitable for coal-tips and heavy cranes workin 
at full load, for working dock and sluice- gates, an 
having practical advantages for capstan work, this 
system is quite outclassed for conveyor working 
and for elevators ; while for working refrigerating 
plant, Feige ms plant, &., it cannot, of 
course, be considered. All these are factors bear- 
ing on the solution of equipment problems. 

With regard to the actual cost of performing work, 
figures were quoted for hydraulic installations as 
long ago as 1877 by Professor H. Robinson, in a 
paper he read in that year before the Institution 
of Civil Engineers, which tally closely with figures 
of quite recent years given for electrical working of 
cranes, &c. As the average of eight dock and ware- 
house installations, Mr. Robinson then ore the 
figure of 1.23d. per 100 foot-tons as cost o wer, 
including interest and depreciation, the in tions 
including cranes, hoists, capstans, and other gear. 
In 1904, at the summer meeting of the Institution 








eas «oe 








314 


ENGINEERING: 





[Marcu 6, 1908. 





of Mechanical Engineers, held in America, Mr. V. 
L. Raven read a paper on the comparative working 
costs of electric ap hydraulic dock equipment at 
Middlesbrough. In this, figures were produced 
showing considerable economy for electrical appli- 
ances, and the cost per 1000 foot-tons was given as 
14.3d. for electric equipment, and 18d. for hydraulic. 
These es have not beenaccepted without question, 
as the electrical equipment was quite modern, while 
the hydraulic was not new, and at the Engineering 
Conference of last June Mr. C. S. Meik, taking 
figures supplied to him by Mr. Raven in 1906, 
showed that electricity did not seem to be proving 
so satisfactory at Middlesbrough as was at first 
anticipated, the later working costs being much 
higher than those recorded in Mr. Raven’s paper of 
1904. Mr. Meik further showed that, taking recent 
figures for hydraulic and for electric power, the 
balance was well in favour of the former. Mr. 
J: J. Robson, also at the last Conference, stated 
that in his experience hydraulic cranes of 2 tons 
capacity could work at the rate of 1.5d. per ton, 
compared with 2.5d. per ton for electrical working; 
but in handling. average cargo the cost for the 
hydraulic cranes ran out at 3d. per ton. This is 
often the case when loads of different magnitudes 
are dealt with. But the matter does not end there, 
as we have already shown. Mr. Robson’s figures of 
first cost for cranes show a higher cost by about 
35 per cent. for the electric crane, while cost of 
maintenance ran out at between four and six times 
as much for the electric as for the hydraulic crane. 
These figures may not be of the very best for pur- 
poses of comparison, but at the Conference the 
weight of evidence went to show that in repairs and 
maintenance electric machinery gave more trouble 
than the simple, if somewhat cumbersome, hydraulic 
r. Circumstances are against it in dock surround- 
ings, owing to the damp, and consequent breakdown 
of insulation, to say nothing of overloading troubles. 
It will be remembered a!so that in this matter 
evidence was all in favour of hydraulic machinery 
at the Cardiff meeting of the Institution of Mecha- 
nical Engineers in 1906. At Cardiff itself, of 
course, the bulk of the work is coaling, which is 
especially suitable for the hydraulic system. 

On the Tyne coaling is now being done by con- 
veyors, as described in Mr. OC. E. Taylor’s paper, 
one of the two read recently before the Institu- 
tion of Electrical Engineers. This system offers 
several advan over tipping, and is economical 
in working. he jetties need not be so high 
for the same type of vessel, and the conveyor can 
be worked at any reasonable angle below the 
horizon, and up to 25 deg. above. While admiring 
this method of handling coal, we can but take 
exception to the remark of Mr. Taylor — that 
‘electric power is used also for preventing the 
breakage of coal ;” and again, in reference to the 
same matter, the statement that this defect has 
been largely remedied by the use of electric power. 
Anti-coal-breaking devices have been in use, and 
have given satisfaction, for very many years in 
hydraulic installations, and Mr. Taylor’s claim 
is the more extraordinary in that the admirable 
device he illustrates and describes is a purely 
mechanical and self-acting vertical conveyor, work- 
ing downwards, whereby the fall of the coal is 

uced toa minimum. Such an arrangement is 
purely a and can be advantageously ap- 

lied to any ing staith, where coal can be regu- 
ated in running off a chute. Olaiming this as an 
advantage for electrical working is, perhaps, due 
to’an ‘excess of enthusiasm on the part of the 
author ; we can find no other reason. 

Referring to Mr. Henderson’s paper, the advan- 
tages of electrical working are more clearly manifest 
in the case of goods warehouses. us, Mr. Hen- 
derson suggests that in a warehouse of 45,000 square 
feet area, in which fifty-four bydraulic jib-cranes 
were in use, nine electric travelling cranes would 
suffice. In addition to reduction of equipment, the 
electric travelling crane tends to further economy in 
that it can be readily moved to the load anywhere 
along the bench, being thus kept constantly busy; 
while with fixed cranes only that crane nearest the 
load is used, others standing idle. Of course, loading 
all along the bench proceeds simultaneously, but 
the cranes are by no means all in full use at 
the same time, and travellers here have the 
advantage. Moreover, the floor space is kept 
clear for goods, a very valuable form of economy. 
In the excellent cranes described by Mr. Hen- 
derson—i.e., the travelling jib-cranes, enablin 
the crane to work out on either side beyon 





its own road—the chief disadvantage is the reduc- 
tion of head-room, while to prevent harm to the 
crane a better class of men must be in charge than is 
usual in such work. Rough usage is with electrical 
plant fatal, whereas hydraulic gear will withstand 
very rough handling, and can be placed in charge of 
boys or unskilled men. But even with good men 
troubles are not over, and one was forced to the 
conclusion, on hearing Mr. Henderson’s remarks in 
the course of the discussion on his paper concern- 
ing the overwinding of cranes, and the troubles 
with electric capstans, that this type of machinery 
has not yet been perfected sufficiently to enable it 
to fully occupy the field which we believe the 
future has for it. 

We might refer to other interesting points in 
these papers, as, for instance, the type of capstan 
recommended, but there is so much to speak of in 
connection with these machines alone that we will 
not pursue the subject now. We cannot refrain, 
however, from — out that a capstan worked 
by a thin, tall‘lever protruding from the floor, 
instead of by a treadle, is an object of considerable 
danger if placed between the roads in the shadow 
of ‘standing wagons. 

In conclusion, we believe that electricity has a 
wide field of application before it in these connec- 
tions ; but only by proving its advantages in work- 
ing and upkeep, without recourse to exaggeration, 
can it come to occupy its proper position. 








































































EXPLOSIVE COMBUSTION OF 
HYDROCARBONS, 

In lecturing on ‘‘ Explosive Combustion, with 
Special Reference to that of Hydrocarbons,” at the 
Royal Institution, on Friday evening, the 28th ult., 
Professor W. A. Bone, F.R.S., of the University of 
Leeds, accentuated the chemical side of the sub- 
ject. The engineer may not trouble much whether 
it is the hydrogen, or the carbon, of the oils he 
explodes in his internal-combustion engines that is 
oxidised by preference, and whether the combus- 
tion is at once complete or proceeds in stages. He 
would probably be more interested in learning 
what is the effect upon combustion of the cooling 
influence of the walls of the cylinder. But these 
various problems are, of course, interconnected, 
and the discourse once more brought out the fact 
that our knowledge of combustion phenomena 
remains deficient. The lecturer was assisted in his 
many interesting experiments by Dr. H. Henstock 
and Dr. Julien Drugman. 

As we are in the cente of Davy’s great dis- 
coveries, it was natural that Professor Bone should 
introduce his subject by a reference to Humphry 
Davy, the inventor of the safety-lamp for miners. 
His audience was, perhaps, somewhat astonished 
to learn, or to be reminded, that so much of our 
actual knowl had already been established 
by, or before, Davy. Davy, Professor Bone re- 
marked, turned his attention to the phenomena of 
flame in 1815, in response to an urgent appeal 
coming from the North of England to investigate 
the causes of fire-damp explosions. Davy con- 
sidered all ‘‘ flames as the combustion of an explo- 
sive mixture of inflammable gas or vapour and air,” 
and he defined ‘‘ flame as zeriform or gaseous matter 
heated to such a degree as to become luminous.” 
To start and propagate 'a flame, Davy found each 
successive layer of flame had to be raised to a definite 
temperature—the ignition-point. Although some 
flame temperatures—e.gs, t of cyanogen, which 
he estimated at 5000 deg. Fahr.—were extremely 
high, the flames could readily be extinguished by 
contact with a cooling surface of sufficient area and 
heat-conducting power, for which pur he found 
metals most suitable. Davy also o ed that 
combustible gases can combine with oxygen at low 
temperatures without any appearance of flame, that 
platinum and other wires induce surface combus- 
tion, and, finally, that ‘‘the luminosity of hydro- 
carbon flames might be owing to the decomposition 
of part of the gas towards the interior of the flame, 
where the air was in smallest quantity, and the de- 
position of solid charcoal, which, first by its ignition, 
and afterwards by its combustion, increased in a 
~< degree the intensity of light.” 

hen an explosive mixture was ignited, the 
nega roceeded, the flame nr nee swe a or 
eet, per! at a fairly uniform slow s » Which 
for A pes 0 st of ot dense and oxygen in their 
combining ratio was 34 metres per second ; this was 
the inflammation period.. The flame then to 


flame was either extinguished, or it moved on, the 
explosion wave of the detonation travelling with 
great a The detonation was discovered 
simultaneously by Berthelot and by Mallard and Le 
Chatelier in 1881, and the explosion wave velocity 
was found to be independent of the length of the 
gas column and constant for given physical condi- 
tions. To demonstrate the differences between 
inflammation and detonation, a vertical glass tube 
several feet long, containi nitric oxide, was 
shaken with carbon bisulphide, and the mixture 
then lighted at the open upper end of the tube. 
Further, an open test-tube charged with carbon 
monoxide and oxygen gave a quietly-burning flame; 
the same mixture set up, in a leaden coil, a wave 
wa 1700 metres per second with shattering 
effect. e@ duration of the detonation flame was 
extremely short. Working under Professor H. B. 
Dixon at Manchester, Professor Bone had found 
that the luminosity of each successive layer of 
electrolytic gas did not last more than x55 second; 
this short interval was yet a million times longer 
than the interval between successive molecular 
collisions in gaseous mixtures. 

A hydrocarbon, consisting of the two combustible 
elements, carbon (C) and hydrogen (8). was burnt, 
when mixed with sufficient oxygen (QO), to carbon 
dioxide (CO,) and steam (H,O). The following equa- 
tion—in which the coefficients before the elements 
express' the volumes—gave, Professor Bone said, 
the ultimate results for ethane: 20,H,+7 O, = 4 
CO, +6H,O. On kinetic grounds it seemed in- 
conceivable that the change was as immediate and 
direct as represented by the formula. Opinions 
had been sharply divided as to the nature and 
sequence of the stages, and the main points 
— - summarised under three heads. 1. 

uring the ter of the t cent the 
hydrogen hak Seen A mvotval as se combustible 
than the carbon of a hydrocarbon—e.g., ethylene 
(C,H,)—and with a limited supply of oxygen the 
hydrogen was therefore thought to be preferentially 
burnt: C,H, + O, = 2C + 2H,0, black carbon 
would therefore be deposited.. The originator of 
this view was not known; Davy had not held it, 
but Thomas Graham and Faraday had, and it was 
only overthrown by H. B. Dixon and Smithells in 
1892. 2. On the basis of experiments with ethylene 
and electrolytic gas, Kersten suggested in 1861 that 
all the carbon was burnt before any hydrogen was 
oxidised, and that the excess of oxygen then divided 
itself. This thesisof preferential carbon combustion re- 
mained unheeded till 1892, although Dalton had 
found, more than a century ago, that equal volumes 
of C,H, and O, really gave 2CO +2H,. Dixon then 
proved that acetylene (C,H.) also gave carbon 
monoxide and free hydrogen: O,H, + O, = 2CO 
+H, 3. The idea of. any preferential combustion 
seemed repugnant, however, and chemists could 
not assume that the more complex hydrocarbons 
should likewise directly be burned to CO and H. 
There might be unstable intermediate addition 
products, oxygenated compounds, or hydroxylated 
molecules, the latter formed, according to H. E. 
Armstrong, in the presence of water and oxygen. 
Professor Bone yet that he inclined to this latter 
view; hydroxylated molecules might be formed 
even in flames, though he doubted that water 
vapour was an essential factor in the process.* 
rofessor Bone then gave a brief account of the 
tesearches which he had carried: out at Leeds con- 
cerning the entire range of hydrocarbon combustion, 
from the slow flameless combustion to extreme deto- 
nation. An exhaustive study of the slow combustion 
of methane, ethane, ethylene, and acetylene at tem- 
peratures ranging from 250 deg. to 400 deg. Cent. 
afforded decisive evidence against any preferential 
burning. Large quantities of aldehydic products 
had been isolated, and the balance of evidence was 
decidedly in favour of the hydroxylation theory, 
with the proviso, however, that the oxygen was 
directly active. In the case of ethane (C,H,) the 
initial oxidation product was probably ethyl alcohol, 
(C,H;.OH); the alcohol had not been isolated at 
300 deg. Cent., however, but was found when ethane 
was oxidised by ozone at 100 deg. Cent. The second 
product was the unstable CH,.CH (OH),, which 
rapidly split up into acetaldehyde (CH,.CHO) and 
steam ; the acetaldehyde itself was burnt to steam, 
carbon dioxide (CO,) and formaldehyde (H.CHO), 
the latter yielding GO + Hy. 

The mechanism of combustion in flames and ex- 
* By means of oxidation and substitution of hydroxy! 
(OH for H) we pass from ethane to ethylalcohol, aldehyde, 








vibrate at increasing amplitude ; afterwards the 


and acetic acid, water being formed at the same time. 
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plosions seemed essentially to be the same as that| probably. A mixture of coal-gas and air was sent | Greymouth and Millerton in the western district, 
just pointed out, which concerned the phenomena | through a flat box of iron, perhaps 9 in. by 6 in.,|and at Hikurangi in the northern district, and 


low the ignition point. The phenomena need not 
be atte a won p at higher temperatures secon- 
dary thermal decompositions certainly came into 
play. Professor Bone was aware that eminent 
critics differed from him. It was objected that the 
alcohol and aldehydes just mentioned, which were 
undoubtedly unstable at high temperatures, could 
not be formed in flames. Those critics seemed to 
overlook, however, that he only suggested the 
temporary formation, not the permanent stability 
of those products at the high temperatures.* Pro- 
fessor Smithells had said, in his address to the 
Chemical Section of the British Association at 
Leicester,t that the isolation of an intermediate 
product under one set of circumstances was, in 
itself, no proof of its formation under other cir- 
cumstances. Granting this, Professor Bone stated 
that the facts could best be explained on his 
assumption, and he demonstrated that aldehydes 
were really formed under conditions which were 
crucial as to hydroxylation and preferential com- 
bustion of carbon. 

Three cylindrical bulbs of stout boro-silicate 
glass, each of about 60 cubic centimetres capacity, 
were charged respectively with equimolecular mix- 
tures of a hydrocarbon (C,H,, C,H, or C,H,) and 
oxygen (O,), and fired by electric sparks. According 
to the preferential theory they should all have given 
2CO and 1, 2,or3H,. This was ap ntly so in 
the first two cases ; but the ratio of initial to final 
pressure did not support that view in the third case 
of ethane (C,H,), the final pressure being 1.5 instead 
of 2.5 times as large as the initial pressure ; the 
mixture, moreover, yielded an abundant deposit 
of carbon, and the presence of steam, aldehydes, 
and about 10 per cent. of methane (C H,) could be 
proved, and was partly demonstrated ; the aldehydes 
are active reducing agents. Tables suspended in 
the lecture theatre, supplemented by a sheet handed 
to members, further established these facts, and 
the differences between mixtures of gaseous olefines 


and oxygen (C,, H., + > O,), and paraffins and 
oxygen (O, Honi2.+ 5 01). The ethylene (C,H,) is 


the lowest member of the olefine series, the C,H, 
of the paraffin series ; in the latter case the com- 
bustion yielded carbon, oxides of carbon, methane, 
hydrogen, and steam. 

In these demonstrations equimolecular mixtures 
of a hydrocarbon and oxygen had been used. Per- 
forming similar experiments with a deficiency of 
oxygen—e.g., 60 per cent. of ethylene (C,H,) and 
40 percent. of oxygen—an abundant deposition of 
pat accompanied by steam formation was ob- 
served; the preferential combustion of carbon, 
therefore, failed also for the olefine (C,H,). Then 
mixtures, containing free hydrogen, of (C,H, + 
2H, + O,) and of (C,H, + H, + O,), were fired. 
The ratios of C, H, 6 were the same in these two 
ases, and in the already shown case of (C,H,+0,). 
The latter had given a deposit of carbon. The other 
two now yielded hardly any steam, some CO,, and 
H, and no carbon, thus proving that the hydro- 
carbons had been oxidised, but the hydrogen had 
been left intact. It had always been thought that 
hydrogen would burn before hydrocarbons were 
attacked ; this was not so under the actual experi- 
mental conditions, at any rate, though Professor 
Bone believed that in flames the hydrogen would 
really be burnt first. 

The lecturer then passed to the influence of cool- 
ing. Two glass vessels, both of a capacity of about 
300 cubic centimetres, were charged with an 
equimolecular mixture of ethane and oxygen. The 
one wasa globe 8.5 centimetres in diameter, the 
other a tube 1 metre long, 2 centimetres in dia- 
meter, the surface of the tube being nearly three 
times as large as the surface of the globe. Owing 
tothe more rapid cooling in the tube, more of the 
primary combustion products should accumulate 
in it than in the globe, and more acetylene, ethy- 
lene, and aldehydic products were indeed found, 
while the pressure ratio was 1.45 in the tube and 
1.75 in the globe. In another experiment, con- 
ducted atthe beginning of the discourse, to exemplif 
the detonation wave, cooling was also concern 
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which was provided with baffle-plates, so that the 
gas, entering at the one side, passed through the 

x in a zigzag, to emerge near a burning gas- 
flame ; the ignition set up a detonation. Such 
packings, it will be remembered, have been applied 
to the casings of electric motors which are to be in- 
stalled in fiery mines; the experiment would tend 
to prove that these packings cannot always prevent 
a spark at the waieaionmes from causing an ex- 
plosion ; but everything would depend upon the 
dimensions, and Professor Bone did not touch upon 
this question. 

The experiments so far described had chiefly 
referred to the initial inflammation period of ex- 
plosive combustion, and the lecturer concluded by 
explaining that there did not seem to be any dis- 
continuity between inflammation and detonation as 
regards the nature and sequence of the chemical 
reactions. The experimental comparison was diffi- 
cult, because at high pressures a detonation could 
not be set up in an equimolecular mixture of ethane 
and oxygen, unless started in a special firing-piece 
containing electrolytic gas under pressure; the 
analogy could not be verified therefore in glass 
bulbs. An experiment was, however, performed 
with the steel bomb of the Fuel and Metallurgical 
Laboratories of Leeds University. The bomb was a 
steel cylinder, about 1 ft. long and 4 in. in diameter ; 
the central explosion chamber being 8 in. long and 
1 in. in diameter. The chamber had been hydrauli- 
cally tested up to 2000 atmospheres. It was charged 
with the just-mentioned ethane mixture under a pres- 
sure of 15.8 atmospheres, read off on a Bourdon 
gauge. The firing with a firing-piece produced 
only a sharp click ; the final pressure was 30.6 
atmospheres, and the pressure ratio was thus nearly 
2 instead of 2.5, according to the theory of pre- 
ferential carbon combustion. Carbon was deposited 
by the explosion, and in similar laboratory experi- 
ments 7 per cent. of methane had been found in 
the products, not any acetylene nor ethylene. The 
fact that methane—the much-dreaded marsh gas 
and fire-damp of the miner—should survive an ex- 
plosion under high pressure, as it had done in the 

lass-tube experiments, was a most significant 
Soden, disproving any discontinuity between in- 
flammation and detonation phenomena. 





COAL-MINING AND STATE ENTER- 
PRISE IN NEW ZEALAND. 

Next to gold, New Zealand’s most important 
mining industry is that of coal, which year by year 
attains to greater dimensions. In the lately-issued 
report by the Minister of Mines it appears that the 
coal output for 1906 was 1,729,536 tons, an increase 
of 143,780 tons on the previous year. The value 
of this output is recorded as 916,5621., the value of 
the total mineral production of the Dominion, in- 
cluding gold and silver, being 3,871,811. The coal 
produced is classified as follows :—Bituminous and 
semi-bituminous, 1,077,408 tons ; pitch coal, 24,961 
tons; brown coal, 521,003 tons ; and lignite, 106,164 
tons. The west coast district of the South Island 
is at present by far the most important coal-pro- 
ducing area, no less than 962,915 tons of the total 
output being recorded for this district, while the 
northern district (in the North Island) produced 
301,186 tons, the balance of 465,435 tons coming 
from the southern district (in the South Island). 
Of the 1,077,408 tons of bituminous or semi- 
bituminous coal, no less than 956,708 tons were 
produced in the western district, the balance coming 
from the northern district, this latter division 
also producing 180,486 tons of brown coal. The 
coal from the south district mines was classified as 
336,267 tons of brown coal, 106,164 tons of lignite, 
and the balance pitch coal. 

The total number of mines being worked during 
the year was returned as 150. The most important 
concern is the Westport Coal Company, Limited, 
which takes rank as the third most productive 
colliery company in Australasia, and had an output, 
in 1906, of 571,556 tons. The next. important 
company operates in the northern district, and is 
the Taupiri Coal Mines, Limited, producing 
152,588 tons of brown coal ; but the State mines 
at Seddonville and Port Elizabeth together pro- 


Not only is the increase in output of a satisfactory 
nature, but considerable activity is “ee in 
opening up new mines and areas. © report 





states that extensive undertakings are in hand near 


duced, in 1906, 200,513 tons of bituminous coal. | coal 


doubtless some of these new collieries, which are on 
quite a e scale, will by now have commenced 
working. New coal districts have been proved in 
the Westland coastal plains, and also in a district 
in the neighbourhood of the Northern Wairoa 
River, in the North Island, where indications sug- 
gest the presence of a large field of coal of very 
fair quality. Extensions to the Grey coal-fields and 
others have also been proved. 

The well-established concerns have not been 
behindhand in the mechanical equipment of their 
collieries. Although, perha somewhat later 
than some countries in applying electric - power 


to colliery working, this is now being installed 
in pm | instances. The scope for this form 
of power is, however, not of the widest, as at 


many of the large mines haulage is conducted on 
the self-acting principle by endless rope, and drain- 
age is provided for by level free adits, both winding 
and pumping being thus dispensed with. At other 
mines steam-power had already been installed, and 
it is scarcely to be expected that the system of 
working should be changed for some little time at 
least. ‘Electric lighting, however, is employed 
along the main roads underground and on the sur- 
face, at many mines, while the Allandale Colliery, 
of 19 years’ standing, with an output of 21,428 tons 
in 1906, working seams 4 ft. to 6 ft. thick of pitch 
coal, has for two years used electrical power for 
hauling, pumping, and lighting, with satisfactory 
results. Another installation giving satisfactory 
results is.an.underground electrical pumpi ct 
at work at the Blackball mine, in the pies ur- 
hood of Greymouth, in the Westland district. 

The controversy on the relative economy of elec- 
tric and compressed-air coal-cutting machines has 
been carried on by managers in New Zealand, with 
results similar to those obtaining in many other 
countries. The matter is far from settled, and 
while some mines are trying electrical machines, the 
Denniston Colliery, having an output of 310,000 
tons, continues to employ compressed-air cutters as 
the more economical. 

At the time of. the re the works connected 
with the new Parapoa Company’s mines had not 

tly advanced, but the new Westport-Stockton 
ompany’s undertaking was making rapid pro- 
gress towards completion. The equipment of this 
colliery will be of the most modern type, electric 
wer being employed for coal-cutting, ventilation, 
aulage, and lighting. Haulage is to be by electric 
locomotives, the use of which was somew criti- 
cised by the mines aperaes engineer, owing to 
the steep grade that will have to be worked. The 
mine is some 3? miles from Ngakawau, the nearest 
point on the State railways, and at an elevation of 
1600 ft. above this station. Ngakawau is about 
20 miles by rail from Westport Harbour. An 
electric tramway is to the coal from the mine 
to the head of an incline, 2} miles distant from 
the mine-mouth. This tramway, worked by electric 
locomotives, will be of 2-ft. gauge, with an ave’ 
fall of 1 in 21.2 in favour of the load. From the 
tramway terminus the material will be conveyed 
down an incline consisting of an endless ro 
haulage plane in two sections, of average Peas 1 
of lin 4 and lin 6.7. The total length of this 
incline is about 14 miles, and its total fall 1037 ft. 
Finally, over a further section of electric tram- 
way, on a gradient of 1 in 63 in favour of the 
load, the coal will be conveyed to the screen- 
ing and loading plant on the railway sidings at 
Ngakawau. It will thus be seen that in the coal- 
mining industry of New Zealand expense is not 
being spared to put the leading collieries in a 
position to turn out large quantities of 
economically as circumstances will allow. 

Relatively few of the mines have suspended 
working, the most important being the Brunner 
Colliery in the Greymouth, Westlands District. 
This colliery is worked out after producing 2,167,231 
tons from 450 acres, the bituminous coal having 
existed in a seam from 7 ft. to 11 ft. thick, inclining 
at 14deg. The total weight of coal in the area has 
been calculated at 6,641,725 tons, giving, therefore, 
a ratio of extraction of 32.6 percent. This, it is 
stated, is considered good for the New Zealand 
fields, where in many cases, owing to faults, soft- 
areas, &c., the yield is often below this figure. 

To conclude these remarks without some further 
reference to the State’s enterprise in colliery 








management would be to ignore one of the most 
interesting experiments in the Dominion. The 
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two collieries worked by the State raised,’as stated 
above, ‘rather more than 200,000 tons in the a 
Of this, some 107,208 tons was taken by the State 
Railways, 84,141 tons by private consumers, and 
the balance by Government departments other than 
railways. Although the sales were satisfactory as 
regards quantity, it cannot be said that this enter- 
prise is in an altogether flourishing state. In the 
report for the year 1905 the result of the working 
of the Port Elizabeth mine amounted to a profit 
of 21,3131. In the year 1906 this profit had fallen 
to 17,4951. The Seddonville Colliery shows a loss 
for both those years—viz., 3838]. in the former 
and 64991. in the latter period. The change is 
therefore not for the better. In addition to actual 
mining, the State has now embarked upon the 
business of distributing, having opened dépéts at 
- Christchurch, Wellington, onl Wan anui. The 
report states that ‘‘ these have fulfilled the purpose 
for which they were initiated.” Presumably some 
portion of this purpose is to at least make both ends 
meet, even if no profit is expected. It is a little 
early as yet to criticise, perhaps, as these dépéts have 
been at work for barely one year ; but for 1906 the 
Wellington dépét, on sales amounting to 17,6041., 
has made a net profit of 3271., and the Christchurch 
dépdt, on sales amounting to 9454l., in nine months, 
had resulted in a loss of 501. The Wanganui dépét 
had not been opened long enough to report any 
business. The net result, therefore, setting aside 
in each year 28001. for debenture sinking fund, was, 
on the working in 1905, a balance of 14,647/.; and 
in 1906 a balance of 8460l. net profit for the year. 
Although the position has thus not improved, no 
comments in the year’s report are made on this 
matter, neither are any figures for previous years 
given for purposes of comparison. The average 

rice obtained for the Port Elizabeth coal was over 
3. below the price realised in 1905, while for the 
Seddonville coal the average was practically the 
same. 

In order to utilise to a larger extent the output 
of the Seddonville mine, a briquetting plant has 
now been installed at this colliery, capable of a 
daily output of 150 tons of briquettes and eggettes. 
As a large amount of soft coal slack is produced 
from this mine, such a plant should conduce to 
further economies, provided a market can be made 
for briquettes. Changes are apparently needed to 
render this colliery a paying concern. 





NOTES. 

Tue InstaBiLity or NITROCELLULOSE PowpeErs. 
Iv has for some time been recognised that nitro- 
wders are essentially unstable, and, in fact, it 

as even been found possible to devise algebraic 

formule connecting the temperature at which the 
powder is maintained with the time at which the 
rate of decomposition becomes serious. Writing 
last year in the Revista Marittima, Captain Brevetta 
remarksthat this spontaneous decomposition of these 
powders is no great inconvenience provided it takes 
place very slowly. A sufficient safeguard is then 
provided by periodical testing of the powders stored, 
and destroying all those which show sensible de- 
terioration. ese tests can, however, prove falla- 
cious if the powders contain bichloride of mercury. 

He points out that Germany is the only country 

using nitrocellulose powders in which accidents 

analogous to that on the Jena have been avoided. 

This he attributes to the fact that a coloured de- 

tector is added to the powder, and by its change 

of colour gives due indication of the approach of 
the danger point. This detector is diphenylamine, 
which plays two different réles: it increases the 
stability of the powder in the first place by ab- 
sorbing any nitrous fumes disengaged, and then 
when the decomposition has reached a certain stage 
it changes colour, thus indicating that the decom- 

— has proceeded as fas as can be safely per- 

mitted. 


Attoys or Coprer Wira Trin anp ZINC. 


The determination of the composition of an alloy, 
which separates from mother liquor, is frequently 
difficult, owing to the presence of the mother 
liquor mixed with the crystals. Wilder D. Ban- 
croft suggested the addition of a third substance 
which will not enter into the alloy. If in a tri- 
angular diagram, points one the initial and 
final concentrations of the liquor be taken, the 


composition of the alloy is represented by a point 
in the extension of the line joining the two points, 
and a second experiment with a different initial 


concentration serves to determine the alloy. E. 
S. Shepherd and E. Blough have applied this 
method to determine the composition of the six 
solid phases which coexist with fused mixtures of 
copper and tin varying in composition between the 
pure metals (see Shepherd and Upton, in En- 
GINEERING, page 223, August 18, 1905). It is found 
that the phases are a, 8, y, and «, all solid solu- 
tions, the compound Cu, Sn and pure tin. A mi- 
pene ye study of the solid alloys has been made, 
and all the results are incorporated in a tempera- 
ture concentration diagram, worked out for tem- 
ever = above 219 deg. Cent. It appears that 
low 600 deg. the & solid solution can exist. This 
phase was supposed previously to be the compound 
Cu, Sn (loco citato andinfra). Mixtures of the com- 
pound Cu, Sn and the « crystals show heat effects 
at 218 deg. and 182 deg. Cent., but the nature of 
these changes is still in doubt. E. S. Shepherd, 
experimenting upon copper-zinc alloys some time 
ago, came to the conclusion that no definite com- 
— of copper and zinc can exist, but that six 
ifferent solid phases occur, which are all solid 
solutions. The percentage of copper in the crystals 
at 400 deg. Cent. he found to be as follows :— 
a, 64 to 100; 8, 51 to 53.5; y, 31 to 40; 8, unstable 
at 400 deg; «, 13 to 19; n, Oto 2.5. The a crys- 
tals vary in colour from yellow to copper-red ; the 
8 crystals are red, and this explains the red colour 
of brasses containing 40 to 60 per cent. of copper. 
In a recent investigation into the electrical conduc- 
tivity of alloys in relation to their constitution, 
W. Guertler states that whilst Shepherd had 
drawn the above-mentioned conclusion that copper 
and zinc do not enter into chemical combination, 
the conductivity curve, as determined in 1861-1864 
by Matthiessen, indicates the formation of a com- 
pound. He points out that Shepherd’s observations 
may be interpreted as indicating the existence of a 
compound of the formula Cu, Zn,, which corre- 
sponds with 39.25 per cent. by weight of copper. 


Tue Port or Lonpon. 


On Tuesday last the London County Council had 
under consideration several matters connected with 
the financing of proposed schemes relating to the 
Port of London. In December last, shortly before 
the Christmas recess of the Council, a letter was 
received from Mr. Lloyd George, asking what 
would be the Council’s attitude in the event of 
certain proposals being made by the Government 
in their forthcoming Bill. This letter asked 
whether the Council would be prepared to make a 
subvention towards dredging and other improve- 
ment work on the river channel, and also whether 
the Council would guarantee the interest on port 
stock to be issued by the new port authority if (a) 
the docks were taken over by the new body; or 
(b) they were not taken over. The Council have 
now decided that they are not at present in a posi- 
tion to agree to make any subvention or to guar- 
antee any stock. With regard to the question 
of subvention, it is pointed out that this is scarcely 
necessary, as the Thames Conservancy has already 
started on adequate — operations, having 
obtained powers to double their charges for 
three years in order to cover the cost of such 
work. The Conservancy are now seeking further 
powers to enable them to maintain their higher 
charges for an extended period in order to carry 
out other works on the river. As the improve- 
ment work has been put in hand already, and as 
the Conservancy authorities have faced, and are 
prepared with plans for meeting, the expenses, 
there seems to be no reason for the Council to add 
further to its already heavy burdens by granting a 
subvention towards this work. With regard to the 
guarantee of the interest on port stock, it is pointed 
out that the Council can scarcely be expected to 
pledge itself either way until more definite informa- 
tion is forthcoming as to the Government’s pro- 
posalson the port question. The present value of the 
stocks of the three dock companies regates 
about 20,000,0002. The annual profit of the Lon- 
don and India Dock Company has for some years 

t stood at between 600,000/. and 700,0001., and 

ving been given no clue as to the proposed basi 
of purchase, the inaction of the Council at the pre- 
sent juncture seems to be commendable rather than 
otherwise, their first duty being the protection of 
the rate-payers within the bounds of their adminis- 
trative area. With regard to the alternative of 
guaranteeing the interest of stock expended on im- 
provements, if the docks were not purchased by the 





new authority, the Rivers Committee suggested 








that under certain conditions they would be 
justified in recommending the Council to enter 
into an agreement of limited guaranty. In the de- 
bate, however, the whole question of guarantee was 
rejected by the Council, but rejected in a manner 
which still leaves the matter open to negotiation. 
Should definite information be laid before the 
Council as to the magnitude of the risks involved, 
and the willingness of the Government to share in 
such risks in order that London rate-payers may 
be safeguarded, the Council would apparently be 
willing to go into the matter again. e question 
is a very great one and would involve the London 
County Council in matters outside its own boun- 
daries, so that even greater caution than that here 
displayed should not be peremptorily condemned, 


Monox, THE Newiy-DiscovERED OXIDE OF 
SILICON. 


H. N. Potter, of New York, effects a partial 
reduction of silica to silicon monoxide by making 
a mixture of the former and the necessary propor- 
tion of carbon, and then heating in an electric- 
ally - heated closed furnace. This may be of the 
resistance or arc type, provision being made for 
withdrawing the carbon - monoxide gas as it is 
generated. In his English Patent No. 26,788, 
December 22, 1905, he says :—‘‘ This bursting out of 
the carbon-monoxide gas from the point of reaction 
carries with it the silicon monoxide, but whether 
in a solid, liquid, or gaseous state the inventor is 
not able to say ;” in any case, a large portion of 
it ‘‘is carried out of the region of reaction.” Pro- 
vision of collection-chambers enables the retention 
of the silicon monoxide as it escapes from the fur- 
nace. Thus obtained it isan extremely fine powder, 
which may be pressed into bricks, with or without 
alumina, magnesia, or the like, to form abrasion 
wheels, or it may be used asapigment. A vitreous 
form also occurs at times, which is distinguished 
from crystalline silicon by being a non-conductor 
of electricity. To convert brown silicon-monoxide 
into white bioxide, the former, in the state of im- 
palpable light-brown powder, is blown through a 
flame, whereby it is oxidised and whitened, whilst 
remaining pulverulent. The silicon monoxide, to 
which the trade name of ‘‘ Monox” has been given 
(see American Electrochemical Society’s Trans- 
actions, 1907), may also be prepared with car- 
borundum as the reducing agent in lieu of carbon. 
In that way the highest yield of silicon monoxide 
from silica is obtained with a charge made up of 
121 parts of silica to 40.5 parts of carborundum, 
according to the equation 2 SiO, + SiC = 3 SiO 
+ CO. With carbon the most satisfactory charge 
is 121 parts silica to 24 of carbon—e.g., 2 SiO, +C, 
= 2S8i0 +2CO. Silicon monoxide has a higher 
heat of combustion than metallic silicon. Monox, 
used as a pigment, mixed with raw linseed oil, 
compares with others, as shown in the following 











table. In each case the mixtures were prepared of 
suitable thickness for spreading properly. 
Pigment in Paint. |Weight of 
Specific ee 
Pigment Tested. Gravity. ; of Paint 
By |_ By _|in Pounds. 
Weight. | Volume. 
percent. | per cent. 
White lead 6.43 80 | 36 21 to 24 
Red lead 8.53 88 45 30 ,, 35 
Zinc oxide 5.60 57 18 15 
Iron oxide rT be | es 15.6 
Indian red ++ 4.32 64 27.5 _ 
Ochre .. és 2.97 50 26 11.8 
Monox .. a 38 20 10 8.6 
| 





It will be of much practical interest to learn what is 
the protective power against rust of ‘‘ monox” paint 
compared with those employing the oxides of lead, 
zine, and iron. 


Screntiric Progress IN JAPAN. 

A very common impression in the West is that, 
while the Japanese are very clever imitators and 
adapters, they have no originality. Such an opinion 
is founded on very superficial knowledge. Anyone 
who keeps himself acquainted with the scientific 


basis | memoirs published in Japan will admit that they 


will bear a very favourable comparison with those 
of any other country; and while no Japanese 
Newton, Darwin, or Kelvin has arisen, there are 
men connected with Japanese universities and col- 
leges of whom any learned institution in the world 
would have no reason to be ashamed. We have 
more than once directed attention to papers pub- 
lished in the Journal of the Oollege of Science, Imperial 
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University of Tokio, and as the twenty-first volume 
of that publication is to hand, it is interesting to 
note that, now it has come of age, it has not only 
assed through a healthy period of development, 
Bat is now ina strong and vigorous manhood, and 
able to take its place among similar publications in 
other parts of the world. y of the papers are in 
the various departments of natural science, includ- 
ing botany, geology, and biology, in their different 
sections, and therefore do not appeal directly to 
engineers except as excellent specimens of what 
such papers ought to be, both in matter and 
arrangement. The volume before us, however, has 
several elaborate papers in physical science of great 
theoretical and practical value. One of them, ‘‘ On 
the Effect of Stress on Magnetisation, and its 
Reciprocal Relations to the Change of Elastic Con- 
stants by Magnetisation,” by Messrs. K. Honda 
and T. Tereda, lecturers on physics in the Imperial 
University, is a very good sample of the quality of 
papers in this department which has appeared in 
the memoirs for some years past. Its authors 
display an intimate working knowledge of higher 
mathematics, and their applications to the problems 
which arise in their investigations. They have 
made themselves acquainted with the results of the 
work of previous investigators in the same depart- 
ment, and they employ the most improved appa- 
ratus. They are thus able not only to incorporate 
these results in their paper, but to extend them as 
a consequence of their own studies. Mr. Terada 
has also a very interesting paper, containing an 
‘* Acoustical Investigation of the Japanese Bamboo 
Pipe, Syakuhati,” which will be studied with plea- 
sure by those who are interested in Eastern music. 
We need only mention one other paper on natural 
science, that on ‘* Mesozoic Plants from China,” 
by Mr. Matajiro Yokoyama, which, however, is 
only a very small part of a much more extensive 
and more practical work which is being carried on. 
We are told that at various times five Japanese 
geologists have visited China, and having been 
granted facilities by the Chinese, have made careful 
examinations into the mineral resources of Kiangsi, 
Shantung, Chihli, Szchnan, and Yunnan. More- 
over, during the: Manchurian campaign, five 
geologists, belonging for the most part to the Im- 
perial Geological Survey of Japan, went to investi- 
gate the mineral wealth of Southern Manchuria. 
The results of these investigations have not yet 
been put into print ; but, no doubt, before long we 
will hear something about the practical results, 
when the mineral resources of China are being 
taken advantage of by Japan for industrial pur- 
ses. When we remember that the Engineering 
ociety, the Institutions of Mechanical Engineers 
and of Naval Architects, as well as other technical 
societies, all publish very complete transactions, 
we see, at once, that the Japanese are attending 
both to the development of science and its appli- 
cation to practical purposes. 





IMPERIAL COLLEGE OF ScrENCE AND TEcHNOLOGY.—The 
governing body of the Imperial College of Science and 
7 have appointed as secretary Mr. Alexander 
Gow, B.Sc., M.A., who has for the last four years 
occupied the position of Director of Education and 
Principal of the Technical School, Blackburn. 


“Tue Meruops or Testing a Mortor-Car.”—The 
first general meeting of the Graduates’ Section of the 
Incorporated Institution of Automobile Engineers was 
held at 1, Albemarle-street, W., on Tuesday, the 25th 
ult., at 8 pm. over forty graduates and friends being 
present. Dr. H. 8. Hele-Shaw took the chair. A a 
was read by Mr. L. H. Baskerville-Cosway on ‘‘ The 
Methods of Testing a Motor-Car.” The influence of 
design upon testing and the tester, the tests of materials 
and castings used in making a motor-car, were the two firat 
points dealt with. The Hemp | in” of the gear-box 
and the back axle, the erection of the engine. with the 
setting of the valves and ignition, followed. Passing to 
the testing of the engine, and defining the preliminary 
adjustments of the carburettor and ignition systems, the 
reader gave an idea of how the brake horse-power could 
be determined by the dynamometer. The testing of the 
chassis on the road, with farther adjustments to the car- 
burettor, ignition and transmission systems, were then 
considered, and the testing of the completed car and 
such points as the location of squeaks, efficiency of brake- 
clutches and steering-gear, &c., concluded the paper. A 
very interesting and animated discussion foll . The 
chairman remarked that the paper and discussion had 
brought forth a number of points which would prove very 
interesting if they were read before the section in the 
—_ < papers. 7 e cles for a vote of thanks s oe 

iter for presenting such an interesting , and this 
was heartily responded to, Mr. Cosway briefly replied, 
and the ings terminated with a vote of thanks to 
Dr. Hele-Shyw for taking the chair, 





CURRENT RAILWAY CONSTRUCTION. 


Current railway construction for the second half of 
1907 showed much the same features as for the last 
two or three years—in other words, a comparatively 
small extent of altogether new mileage was p ed 
with, but a good deal was doing as regards widening 
and improving sections already in operation. Follow- 
ing.the course which we have previously adopted, we 
propose to deal, first, with the ‘‘ heavy” systems of 
the West and the North of England. In connection 
with the Great Central Railway, which stands first on 
the list, we may observe that excavations in connection 
with the construction of Immingham Dock are ae 
rapid progress, while the concreting of the walls o 
both the dock and the entrance-lock is well in hand. 
Work on the western jetty is being pressed forward 
with a view to its being completed at the earliest pos- 
sible moment, so that the shipment of coal may be com- 
menced. Upon the Great Central properly so-called the 
opening out the Bridgehouses Tunnel at Sheffield is pro- 
ceeding satisfactorily, a large portion of the tunnel 
having been removed. Good Progress is being made with 
a down loop and alterations at Victoria Station, Shef- 
field ; a new subway is almost completed and will be 
shortly available for use. New junctions and a con- 
necting line at Duckmanton have been opened for all 
kinds of traffic ; work in connection with the erection 
of carriage and wagon shops at Dukinfield is advanc- 
ing well; and a concentration yard at Wath has been 
brought into use, A new goods yard at Lincoln has 
also been completed, and a pod warehouse at the 
same town is almost finished. The contractors for tke 
construction of the Great Central, Hull and Barnsley, 
and Midland Joint Railways from Roundwood to 
Brantcliffe have made considerable progress with the 
works. A loop which the Great Northern Railway 
has in hand between Enfield and Stevenage is advanc- 
ing towards completion. 

The Great Western Company has completed its 
Birmingham and North Warwickshire line ; the sec- 
tion has been brought into use for goods traffic and 
will be shortly opencd for passengers. The doubling 
of the Stratford-on-Avon branch between Honey- 
bourne and Bearley has also been brought into use. 
The widening of the Great Western lines in and 
near Birmingham, the improvement of Snow Hill 
Station, and other works in the Birmingham district, 
are being pushed forward vigorously. Good progress 
has been made by the Great Western Railway with 
the construction of the Ashendon and Aynho line, the 
Avonmouth and Filton line, the Swansea district lines, 
the Coley branch at Reading, and the Saltash and 
St. Germans deviation ; the last-named work is nearly 
completed. The Gwauu-cae-Gurwen branch has been 
opened for roe traffic, the portion of the 
Camerton and Limpley Stoke line between Camerton 
and Dunkerton is in use for mineral traffic, and good 
progress is being made with the construction of the 
remainder of the line. 

The widening of the Lancashire and Yorkshire 
Railway at Padiham Junction, Rose Grove, has been 
completed, and the new lines have been brought 
into use. Extensions of station buildings, offices, 
&c., have been for some time in hand at the Victoria 
Station, Manchester; the walls cf these buildings 
have been practically completed, and the roofing 
has made such progress that some of the interior 
work is now proceeding. Additional sidings between 
Newton Heath and Moston have been partially com- 
pleted, and the lines laid have been opened tor 
traffic. Additional accommodation for steam trawlers 
in the timber pond at Wyre dock is approachin 
completion. Other additional accommodation for coa 
traffic at Royton has been practically completed ; 
about two-thirds of the sidings have been laid and 
mineral sidings have been brought into use. Other 
additional siding accommodation near Facit Junction, 
Rochdale, is approaching completion, about two- 
thirds of the earthwork having been carried out. A 
contract was recently let for widening the Lanea- 
shire and Yorkshire Railway and constructing a 
carriage-shed between New Barn-lane and Roch- 
dale. A contract has been let for a short line 
forming a connection between the Farington con- 
necting line and the Live: 1, Ormskirk, and 
Preston line at Farington; about seven-eighths of 
the work comprised in the contract has been carried 
out, and permanent-way work has been commenced. 
A warehouse for the storage of cotton at Middleton is 
in hand, and an extension of the goods yard and the 
erection of a goods shed at Hope-street, Salford, are 


ing. 
7 The London and North-Western Company is build- 
ing a new station on its Hampstead Junction section 
between Kensal Rise and Edgware-road ; the station 
is to be called Brondesbury Park. Two additional 
running lines are being provided between Willesden 
and Sudbury and Wembley. A new up-loop line, 
about one mile in length, south of Roade Station, 
has been brought into use. On the Trent Valley 
line about one-fourth of the earthwork has been 








completed for two additional lines between Nuneaton 





and. Atherstone, a distance of. five miles, and the 


bridges required are well in hand. . A contract has 
been let for the enlargement of Rugeley Station. Two 
extra lines, about 2) miles in length, on the widen- 
ing of the main line north of Crewe Station have been 
opened for traffic. A new station at Wilmslow has 
been brought into use, and the reconstruction and 
enlargement of the passenger station has been com- 


menced. On a new line from Wilmslow to Levens- ' 


hulme the earthworks, bridges, and viaducts have 
now reached an advanced s , intermediate stations 
have been proceeded with, and the laying and ballast- 
ing of the permanent-way is about to be commenced. 
A widening of the viaduct between London - road 
Station, Manchester, and Ardwick is approaching 
completion ; 91 out of 105 os have been finished ; 
the permanent-way and ting has been com- 
menced, and a new passenger station adjoining Fair- 
field-street will shortly be put in hand. A new goods 
dépét at Trafford Park, Monshester, will be opened 
next month, and the works are advancing for an 
extension of the goods station at Longsight, in- 
cluding additional sidings. The site of the new 
South dock at Garston been excavated to the 
full depth on 12 out of 144 acres, and about 80 per 
cent. of the dock, river, and retaining-walls have 
been built ; good progress is being made with the 
river entrance and the communication with the old 
dock, and arrangements have been made for proceed- 
ing with high-level viaducts and hoists for dealing 
with coal traffic, and with the machinery and cranes 
forming _— of the equipment of the dock. A great 
extent of new sidings has been brought into use, and 
dredging operations are being continued to give channel 
access to the Mersey. Inc accommodation on 
the up side of the London and North-Western Railway 
at Colwyn Bay is about to be opened for traffic. Oa 
the new branch, 6? miles in length, at Holland Arms 
to Red Wharf Bay (Isle of Anglesey), about 58 per 
cent. of the excavation has been removed ; twelve of 
fifteen bridges are being built ; and the laying of the 
permanent-way has been commenced. 

Upon the Midland Railway, 74 miles of line have 
been relaid with steel rails at the cost of revenue. Good 
‘aan spa has been made with the works on the Kings- 

ury and Water Orton line; with the exception of three, 
all the bridges have been commenced, and about’ half 
the earthwork has been completed. Contracts have been 
let for widening between Leeds and Kirkstall. A con- 
tract has also been let for the construction of a jetty at 
the entrance to Heysham Harbour. The North-Eastern 
Railway has made pro ress during the past half year 
with a bridge over the Wear at Sunderland, alterations 
to Hartlepool Docks, a new line between Selby and 
Goole, and a dock to the riverside quay at Hull; it is 
hoped that the last-named work will be completed 
early in the summer. The widening of the Consett 
branch, between Blaydon Junction and Lockhaugh, 
and new coal-sidings at Dairycoates, Hull, have been 
completed. 

As regards systems of smaller extent, and somewhat 
secondary importance, we may observe that the Great 
Kastern Railway has brought an electric power-house 
at Stratford into operation; electricity is already 
being supplied to several stations, dépéts, and locomo- 
tive shops, and the whole of the works are approaching 
completion. The Great Eastern Railway has also, 
during the past half-year, been doubling a portion of 


its line from Beccles to Lowestoft, the doubling in- © 


volving the reconstruction of a swing-bridge at Carlton 
Colville. The principal works which the Hull and 
Barnsley had on hand during the past half-year were 
additional sidings at Cudworth, Wrangbrook, Sand- 
holme, Springhead, &c.; new cranes, sidings, cold 
stores, &c., at the Alexandra Dock, and a new dock 
which the company is building at Hull in conjunction 
with the North-Eastern Railway. The ndon, 
Brighton, and South Coast Railway has been proceed- 
ing as rapidly as possible with the reconstruction of 
the eastern portion of its Victoria Station ; the Gros- 
venor Hotel annexe has been completed and handed 
over to the Gordon Hotels Company, the lessees. The 
oe scheme of the Victoria extension and the 
ttersea widenings involved alterations and improve- 
ments to Clapham Junction Station, and a contract for 
the greater part of the works which will be required 
has been let. During the past half-year the direc- 
tors of the London, Brighton, and South Coast Rail- 
way rigorously limited further expenditure of capital 
to works which could not be postponed. The energies 
of the London and South-Western Railway have been 
omer oe | concentrated on works at Waterloo, Clap- 
am Junction, Hampton Court Juiittion, and Yeovil 
Junction ; on the Exmouth branch a section is being 
widened from a single to a double line. The London 
and South-Western Railway has also let a contract to 
Messrs. Topham, Jones, and Railton, Limited, for the 
construction of a deep-water dock at Southampton. 
The expenditure made by the London and South- 
Western Railway upon widening works in the second 
half of last. year was 22,849/. The London, Tilbury, 
and Southend Railway has been proceeding with 
widening and improvement of its line between London 
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and Barking, in order to meet the requiremente of 
increasing traffic; the works in hand are now almost 
comp!) ; the outlay made 7" them during the 
past six months was 37,5461. e North Stafford- 
shire has had, as usual, no new works on hand of any 
importance. 

t will be convenient to group ther undertaki 
more immediately associated with the Metropolis. 
Central London Railway is constructing a line from 
its Shepherd’s Bush station to a point immediatel 

ite the entrance to the Franco-Briti 
ibition. This extension, with the present line 
from Shepherd’s Bush Station to the dépét » will 
form a complete loop and will greatly facilitate the 
working of -the service generally, as well as traffic 
to and from the Exhibition. The Oity and South 
London, Railway has now no new lines in hand, but it 
has installed an additional engine required at the 
erating-station for the Euston extension. The 
etropolitan Railway proposes, in conjunction with 
the Great Western Railway, to build a special station 
on the site of the Franco-British Exhibition, with a 
direct entrance into the Exhibition grounds, The 
Metropolitan District Railway and the North London 
Railway have no new works in hand, and the Metro- 
politan District Railway is even abandoning some of 
the works for which it had obtained powers. Amo 
these may be mentioned the South Kensington on 
Mansion House portion of a deep-level railway autho- 
rised in 1897 to be constructed under the District Rail- 
way between Earl’s Court and the Mansion House. The 
rtion between South Kensin and Earl’s Court 
as already been made by the Piccadilly and Brompton 
a mpany under powers conferred upon it in 
1903. The capital authorised in respect of the portion 
of railway proposed to be abandoned was 1,200,000/. 
It is also pro to abandon powers for widening 
the Metropolitan District Railway at Mark-lane 
Station, for the construction of sidings for the accom- 
modation of the London, Tilbury, and Southend 
Railway Company, as authorised by an Act of 1903. 
We must refer tely, of course, to Welsh 
and Irish lines. The principal work carried out b 
the Taff Vale Railway Company during the past half. 
ear was the provision of additional accommodation at 
Treforest ; the expenditure involved was 14,205/. The 
new works carried out upon the Barry and Rhymne 
Railways were only of a trifling character. As re 
Irish systems, the reconstruction of a bridge over the 
Shannon entailed an outlay upon the Great Southern 
and Western of Ireland Railway during the past half 
year of 2129/. The Great Northern of Ireland Rail- 
way has nearly completed a line from Strabane to 
Letterkenny, and it is expected that traffic will be 
commenced upon the section in the course of the 
summer. In the course of the past six months the 
Great Northern of Ireland Railway contributed 14,952/. 
to the construction of the Castleblaney, Keady, and 
Armagh line ; this line has not, however, been making 
altogether satisfactory progress. The principal out- 
lay made upon capital account by the Midland and 
Great Western of lreland Railway in the second half 
of last year was 2474/. for creosoting plant at Liffey 
Junction. It is a good feature of Irish undertakings 
that their capital accounts grow with prudent 
moderation. 





PuB.io ScHOOLs Year-Boox, 1908. London: Messrs. 


” gwan, Sonnenschein, and Co., Limited, 25, High-street, 


Bloomsbury, W.C. [Price 3s. 6d.]}—The book, now 
ap ing for the nineteenth year, is edited by three 
public-school men hailing from Eton, Harrow, and Win- 
chester se ater e have before now commented 
on the usefulness of such a little directory or ‘year-book, 
for in many cases there is great difficulty in deciding on 
schools for boys, not only on account of questions of teach- 
ing and subjects taught, but also by reason of questions of 
expense on other matters. This work gives iculars 
of class of education given, fees, &c., at the public schools 
of the country, and, further, gives advice on matters of, 
if anything, aenangl importance—the proper fitting of a 
boy for any c' vocation. In the case of the engineer- 
ing profession the advice is based mainly upon the recom- 
mendations of the Committee of the Institution of Civil 

ineers with regard both to preliminary public-school 
training and subsequent training of a more scientific and 
technical character, notes on apprenticeship, &c. Among 
the institutions listed as providing preliminary engineer- 
ing instruction we find no mention, for instance, of Bed- 
ford, on whose neering side the fees place this class 
of education within the reach of many to whom the 
entrance of other institutions is impossible, and of which 
the good work is now well recognised. 





- 


Tue Junior InstrrvTion or Enoineers.—On Satur- 
day, the 22nd ult., a visit of great interest was paid to 
King’s College, London, for an inspection of the experi- 


mental apparatus, &c., in the engineering laboratory, the 
Siemens electrical engineering laboratory, and the Wheat. 
stone la , through kindly made by 


arrangements 

Professor D. Capper. M.A., M. Inst. C.E. (Hon. 
Member), Professor H. Wilson, F.R.S., Professor 
Wilson, Inst. E.E., and Professor Waynforth. The 


includ ious machines f 
ps ptrert we Re ines for testing 


knowledge of their nature and 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


December, 1907. 


JANUARY, 1908. 


Frervaky, 1908. 
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properties. For thermodynamic work there are a 60 
Indicated horse-power Marshall experimental compound 
engine, 20-kilowatt Belliss-Siemens direct-driven set, 
Parsons steam-turbine and direct-driven dynamo, Davey 
Paxman and Babcock and Wilcox boilers, Dowson suction- 
gas plant, Crossley high-speed gas-engine, condensing 

t, various calorimeters, apparatus for flue and ex- 

st-gas analysis, &c. Appliances are also provided for 
the determination of the cutting power of tools, and effi- 
ciency of machine-tools and belts and pulleys, and appa- 
ratus for determining the effect of blows on springs, and 
the resisting power of asphalt. The Siemens laboratory 
is equi with very complete and modern apparatus 
suitable for the practical instruction of students in every 
branch of electrical engineering. Direct current is obtained 
y company’s public mains, from a battery 


from the sup; 
| of chloride and a Siemens 50-kilowatt 
of 500 to 550 volts.’ Alternating current is supplied from 
ype 


a Siemens 100-kilowatt eight- revolving fi 
ternator, to give 1, 2, or 3- 


al er, currents at 
frequencies ranging from 50 to 25 ; aleo 


two Siemens 





generators, each of 10 kilowatts output, with a special 
coupling which allows the phase displacement of the 
armatures to be altered. A complete tramcar equipment 
is provided, ~ with -: 35- a reaenee. . 
arrangements for testing draw- pulls, efficiencies, 

In the Wheatstone laboratory were shown the dark room 
for optical experiments, workshops for repairs, the cele- 
brated III. and Wheatstone collections, which 
include the lodestone which belonged to Daniell, and was 
used by Faraday in his classic experiments on the induc- 
tion of currents ; the coils of insulated copper strip used 
by Henry in his experiments ; the rotating mirror which 
Wheatstone employed in his experiments on the velocity 
of electricity along wires ; the original Wheatstone bridge 
and resistance-boxes, and Clerk Maxwell’s dynamical 
model to illustrate the induction of electric currents. At 
the conclusion the members were entertained to tea, and 


for the exceedingly interesting afternoon 
been kindly provided for them, and Professor Capper 
responded, 
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10-IN. DRILLING AND 


TAPPING-MACHINE. 


CONSTRUCTED BY MESSRS. A. A. JONES, POLLARD, AND SHIPMAN. LIMITED, ENGINEERS, LEICESTER. 











Fie. 1. 


Tue above illustrations show a new design of high- 
_ drilling and tapping-machine, brought out b 

essrs, A. A. Jones, Pollard, and Shipman, Limited, 
of Church Gate, Leicester. It is of stiffer construc- 
tion than usual, with a view to allowing full advantage 
to be taken of the high-s drills now on the market. 
Fig. 1 shows the general appearance of the machine, 
and Figs. 2, 3, and 4.give details of the gearing. It 
is capable of drilling 1-in. holes in mild steel at the 
rate of 3in. per minute. There is a clutch and bevel 
reversing-gear on the spindle, details of which are 
given in Figs, 2to 4. This enables the machine to be 
used for tapping holes, the back gear allowing the 
necessary slow speed to be obtained. There is an 
automatic stop for accurate depth work, and a pedal 
stop as well. The main drive is by a 3-in. belt, either 
from a geared motor, as shown, or from a counter- 
shaft. Instead of the old lever feed, a large hand- 
wheel, drilled at intervals for a tommy-bar, is fitted, 
which gives the rapid feed and return. The small 
wheel alongside the hand-wheel gives the fine feed 
through worm- . 

The drill spindle is 14. in. in diameter, bored to 
No. 3 Morse taper. It has a vertical travel of 10 in. 
The table is 17 in. in diameter, and can both be 
rotated and swung out of the way. The table bracket 
is bored by the drill itself to ensure truth. It can be 
lowered to a distance of 33 in. from the drill-spindle 
to the table. All gears are machine-cut from the solid, 
and the worms run in oil-baths. 





INDUSTRIAL NOTES: 

THE Trades Union Congress Parliamentary Com- 
mittee has just issued a circular of some importance, 
relating to the investment of trade-union funds. The 
demand made to the Chancellor of the Exchequer on 
behalf of trade unions was that they should be em- 
powered to deposit without limit, as friendly societies 
are. But in the case of friendly societies the funds 
cannot be invested elsewhere than in the savings banks 
—Post Office and trustee banke—the balances to 
be under the supervision and control of the National 
Debt Commissioners, the interest being 24 per cent. ; 
but 2% per cent, is allowed to trustee banks towards 
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cost of m t. Many of the 


best and wealthiest trade unions are 
now as much provident societies as 
friendly societies are. This was re- 
cognised by Parliament, with. the 
assent of the Treasury and the 
Inland Revenue Commissioners, 
when the Bill of Mr. George Howell 
was carried in 1893, to exempt the 
provident funds of trade unions from 
income tax. But trade unions would 
not now consent to a prohibition of 
investments elsewhere, seeing that 
some of the largest unions hold stock 
in railways, municipal bodies, har- 
bour trusts, &c., at a higher rate of 
interest than is paid by Govern- 
ment. The question of further faci- 
lities was urged by Mr. G. 
Howell in several sessions ; but the 
then Chancellor of the Exchequer 
Mr. Goschen, objected to unlimited 
deposits, lest at a great strike there 
should bea run on the banks. - He 
therefore limited the amounts to the same extent as to 
individual depositors, and that, too, after a long period 
of unlimited deposits, after the passing of the Post 
Office Savings Banks Act. -Mr. uith now, with 
the assent of the Treasury and the National Debt Com- 
missioners, extended the limit to all registered trade 
unions and their branches to 250/. in one year, and to 
1000/7. in the te. This will meet all require- 
ments. The idea of a strike causing a run upon the 
banks is absurd, for each weekly amount to be with- 
drawn would have. to be notified, and, at the worst, 
only some 500,000/. could be withdrawn in the aggre- 
gate. 





Whether the Mines Eight-Hours Bill, as brought in 
by the Government, will pass this session is a question 
not yet certain. The mineowners do not appear to 
approve of it, notwithstanding the discussions on 

e subject during the time-that has Sent since 
ite first introduction last year. What ve bly they 
fear most is the hard - and - fast -line of legal eract- 
ment, not so much the eight hours per day in itself. 
It would have been preferable for the matter to 
have been settled by mutual consultation and agree- 
ment, so that the peculiar circumstances of each 
coal area could have been considered and mire 
But this ap to the miners to be impracticable, 
hence the demand for legislation. The mineowners 
disagree, and they oppose the measure in the House of 
Commons by representatives who favour their view. 
As to what its ultimate fate may be, we cannot, of 
course, say. 


The Bill of the Socialist Member for West Ham is 
of a quite different character. The text sets forth that 
on and after January 1, 1909, ‘‘no person shall work, 
or cause or suffer any other-person to work, on sea or 
land, in any capacity, under any contract or agree- 
ment, or articles for hire of , or Pree mygene 
service on sea or land, except in case of ent, for 
more than eight hours in any one day of twenty-four 








hours, or for more than forty-eight hours in any one 


week.” The next clause is an absurdity. It is pro-' 
posed that ‘‘any employer, manager, or other person | makers at work 
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who shall mpi. offend against this provision is to 
be liable, on conviction, to a penalty of not less than 
100/., and not more than 500/. for every such offence.” 
This is practically the same measure as was ‘‘ laughed 
out of court” when originally introduced in 1891. 
Indeed, at that date it was difficult to any Labour 
Member to introduce it. Since that date little has 
been heard of it, and the wonder is that the proposal 
is not forgotten. But its chances are not great; the 
provisions only serve to give point to the criticiem of 
the opponents of labour b the very. absurdity of so 
universal a rule for all workers. 





Perhaps no monarch that ever reigned, in an " 
ever equalled our present sovereign, Edward ViLvin 
tact and merous recognition of personal merit. 
His institution of the Order of Merit was justly appre- 
ciated and needed, for wealth, after all, is not the 
only thing that deserves recognition. France was 
ahead of us in this matter, for the Legion of Honour isa 
distinction not wholly reserved for Frenchmen, but ia 
conferred upon others, many of our countrymen having 
received t symbol of distinction. But it was 
reserved for his present Majesty to confer a special 
honour upon heroes who have risked their lives in 
saving life in mines, the first two of whom—a York- 
shireman and a Welshman—were invested with that 
honour on Thursday in last week, the King desiring 
to receive the heroes personally, and to present the 
medals. The men did not dream of recompense when 
they risked their lives to save others. Many had done 
it before—such heroism is not rare in colliery districts; 
but this is the first time that it has had Royal recog- 
nition. In another case the young man died before 
the medal could be bestowed, but the King graciously 
reserved it for his sister. 





The negotiations between the representatives of the 
engineering employers and of the Amalgamated 
Society of Engineers, in the early of last week, 
under the direction of Mr. Lloyd , the Presi- 
dent of the Board of Trade, resulted in the basis of an 
agreement which those concerned considered might 
be laid before their respective bodies, with the view of 
a complete settlement. In the case of the engineers, 
the terms had to be laid before the members of the 
society in the several branches on the North-East 
Coast. In order to facilitate matters, and have the 
way paved for a satisfactory settlement, Mr. George N. 
Barnes held a conference at the London offices with 
thirty representatives of the branches in the districts 
affected, to whom he explained the terms of settlement, 
the object being to_give such explanations to these 
re Se ee ee mem- 

the terms agreed upon. Such a mode Li 
was the best that aad ee , as the ee 
be able to vote with a full knowledge of all the facts. 
This method of referendum is rather clumsy and 
a , but it is thought to be the best for a society 
tm ed on a — — ranean the 
employers’ representatives to report to those 
concerned: but the numbers in mene wate vent 
can be easily called together in cases of emergency. The 
preteadre Ae for the ballot of the men were being 
pressed forward, so that there should be as little delay 
as possible ; and it was thought that the final result of 
the ballot would be made known before the close of last 
week. With the engineering branches and the boiler- 

on ome mutually agreed upon, the 
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woodworking branches can hardly hold out long. In- 
deed, it is reported that a large number of the members 
of the latter societies are not ep ee at being 
the only men on strike. The end of the engineers’ dis- 
pute may therefore tend to a settlement in their case. 

The terms of the provisional - ment were not 
disclosed until the ballot papers been prepared 
and sent to the men affected in the several districts. 
They are as follow:—‘‘1. That work be resumed 
forthwith in the event of acceptance. 2. That the 
rate of wages hitherto paid should be continued up to 
Easter, and that a reduction, if any, shall take effect 
only as from Easter. 3. That the question of reduc- 
tion on the employers’ proposals to reduce by ls. per 
week shall be submitted toa referee, to whom each side 
shall be free to state its case in the light of facts re- 
specting wages on the coast and elsewhere.” 

As the ballot-papers were issued to the engineers 
on Thursday in last week, it was hoped that work 
would be resumed early in the week, if the terms were 
accepted by the men. Mr. Barnes supported the pro- 

s made, and urged their acceptance by the men. 
The Mana ement Committee of the General Federation 
of Trade Unions, at a meeting held on Thursday, 
February 27, considered the reports submitted by the 
engineers, ae and others; it was decided to 
grant financial support to the affiliated societies whose 
members were on strike, and the officials were em- 
powered to co-operate with the officials of the organisa- 
tions affected, with a view of bringing the existing 
difficulties to a peaceful and honourable settlement. 

Mr. Lloyd George, the President of the Board of 
Trade, had. an interview with the representatives of 
the employers in the shipbuilding industry and of the 
shipwrights and others inyolved in the strike, and 
submitted certain proposals for a peaceful settlement. 
These were in such form that the respective represen- 
tatives decided to lay them before the bodies affected 
as soon as possible. The result of the ballot on the 
peace proposals, submitted to the engineers by the 
masters through Mr, Lloyd George, was, on Wednesday 
morning last, made known to the officials, who, refused 
to make it public. It is, however, understood that a 
majority of the men voted against the acceptance 
of the proposals. During the course of last Wednes- 
day Mr. Lloyd George met a large deputation of the 
men’s leaders, and submitted some new proposals to 
them, which were considered by the men in private. 
Late in the evening of the same day the Secretary of 
the Board of Trade made the following announce- 
ment :—‘ As the result of prolonged conferences an 
agreement has been arrived at among the representa- 
tives of the unions, the nature of which cannot be 
disclosed, but which it is hoped will be a step towards 
the solution of the difficulty.” The success of Mr. 
Lloyd George is bey! brgrage acknowledged, but it 
must be remembered that he has been greatly assisted 
by the friendly and conciliatory attitude of the em- 
ployers. 

Further troubles arose on the North-East Coast 
towards the end of last week by a strike of the 
labourers employed in the ie epening branch, laying 
idle the platers and riveters. e@ men complained of 
certain work being done by other workmen which 
ought to have been done by shipwrights. This was at 
South Shields. It is stated that three steamers which 
were to have been overhauled at the Tyne Dock Engi- 
neering baer er were, in consequence of these 
troubles, ordered to the Continent to be repaired, 

nding the termination of the labour troubles on the 
Fyne and other porte. 





A conference of the representatives of the manufac- 
turers and operatives in the Potteries met last week 
to consider the question in dispute relating to an ad- 
vance in es of 15 per cent., and several other 
matters raised by the men in their tendered notices. 
The proposals of the chairman, a manufacturers’ 
representative, were: ‘‘(1) that an early meeting be 
called to discuss the question of the re-formation of 
the Potters’ Board of Conciliation, which has been 
defunct for several years : (2) general inequalities on 
either side, and a levelling up of prices paid to the 
operatives ; (3) the question of counts sizes ; (4) 
the limitation of apprentices ; and (5) the question of 
final defects on ware which is after it comes from 
firing in the oven.” As regarda the last item, the rep 
contend that they should be paid for ware which is 
good after it has passed from their hands, and not 
simply for what is good after the baking and hardening 
processes. The chairman stated that the’ manufac- 
turers were prepared to do all in their power to remove 
grievances as far as possible, but he maintained that 
it was impossible for them to give any general advance 
in wages at the present time. The operatives’ repre- 
sentatives, on of the men, promised to lay the 
manufacturers’ proposals before the men at an early 
date; and that the operatives’ representatives would 
again meet the manufacturers as soon as possible. 


The attempted enforcement of a three-penny rate 


cided 
on. Friday last, in respect of the special rate for the 
unemployed. ‘This was an appeal by Edwin Evans and 
others, representing the ratepayers, against the decision 
of the local council and justices. e Judge said in 
regard to the proceedings that ‘‘the whole thing, 


provision of the Act of 1905 for a limited rate of 4d. 
in the £ with regard to the unemployed. Under 
these circumstances the formalities of the Act were 
not complied with, and, in the opinion of this Court, 
this appeal must be allowed, and this rate quashed, 
with costs.” The Judge added, in reply to the counsel 


neces 
consideration of a higher court.” The Acts and 
sections upon which the decision was given are fully 
reported in the text of the Judge’s decision. 


At aspccial meeting of the Central (Unemployed) 


uestion of national versus local provision under the 
the following 


nemployment Act, the result bein 
t three 


resolution :—‘t That the experience of the 


period of the London Unemployed Fund, shows con- 
clusively that it is impossible to deal adequately with 
unemployment by local authorities, and the Central 
Body is-therefore of opinion that in any future legis- 
lation the question should be‘ dealt with nationally.” 


a State department be set up to organise national 


where work was to be had, and also for finding out as 
expected. These resolutions embody State Socialism, 
so far as they go. 
local bodies to spend it. Where is the power of control? 


The results of the emigration schemes set on foot by 
the Salvation Army, the Church Army, and the Un- 
employed Committees, do not appear to give satisfac- 
tion to Canadians. The complaints are that the persons 
sent are unfit; that they are from English towns, 
knowing nothing of land cultivation; whereas what 

a wants is men for the land ; also that the emi- 
grants for the most part remain in Canadian cities, 
where there is already a surplus of labour, the cry of 
unemployment being there heard. The officials of the 
various agencies referred to deny the accusations, and 
state that the men are picked out as the best for emi- 
gration purposes, They may be the best of the material 
to he dealt with, but are they the men to use pick and 
shovel, spade and axe, and other agricultural imple- 
ments? It is said that the Hollesley Bay scheme is 
training men for such work ; but that requires time 
for maturing. Any man physically able to work could 
learn to dig a piece of ground in a very short time, if 
he had the grit and the willingness in him. 


Complaints continue to be made by railway employés 
with respect to the way in which the settlement 
effected by Mr. Lloyd George at the Board of Trade 
is being carried out. It is alleged that the Conciliation 
Boards which are being created are to be filled as far 
as possible by nominees of the companies’ boards of 
directors, or by officials of the companies. Mr. Bell, 
M.P., also declares that some non-unionists have 
started a campaign for election on such boards. Well, 
non-unionists have a right to be nominated as well 
as unionists. The fear is that incapable, but daring, 
men will pose as eager enthusiasts for the cause, and 
get elected, while far abler, but quiet, men will get 


ittle support. 


The evidence of Mr. Holmes, the well-known police- 
court missionary, given last week before the House of 
Commons Committee on Home-Workers’ Wages, and 
the conditions under which they work and live, 
was strongly in favour of wages boards. Some of the 
instances een by him were of a pathetic character. 
He spoke highly of the character of the home-workers, 








Another dispute has arisen in a section of the cotton- 
spinning trade, at a time, too, when employers and 
oo are trying to formulate a price-list which 
shall be fair to all parties. It is most unfortunate that 
sectional disputes and strikes should take place when 
the major portion of soqreyere and employed have 
agreed to conditions which may result in peace and 
concord for years to come. 


It is understood that, on Wednesday, the members 
of the Colne and District Coloured-Goods Manufac- 
turing Association and the Nelson and District Cotton 
Manufacturers’ Association gave a fortnight’s Jock-out 





in the £ by the Battersea Borough Council was de- 





notice to all their workpeople. Probably more than 
60,000 looms will be seomped by this lock-out, 













































ainst the Council at the Clerkenwell Sessions 


from beginning to end, was an attempt to evade the 


representing the respondents, that ‘‘if it became 
he was quite willing to state a case for the 


Body for London, a protracted discussion arose on the 


years’ work under tiie Act, and the work during the 


A ‘further resolution was carried recommending that 


labour exchanges throughout the country for the 
purpose of registering the unemployed, for discovering 


far as possible when and where bad trade might be 
The State is to find the money, the 





THE NEW YORK RAPID-TRANSIT 
SUBWAY. 


AT the ordinary meeting of the Institution of Civi! 
Engineers, he'd on Tuesday, February 25, Sir William 
Matthews, K.C.M.G., President, occupying the chair, the 
paper read was ‘“‘The New York Rapid-Transit Sub. 
way,” by Mr. William y Parsons, M. Inst. CE. 
The following is an abstract of this paper :— 

The population of the city of New York is about 
4,150,000, distributed among five boroughs. The rail. 
way described in this paper is confined chiefly to 
the borough and island of Manhattan, the most im- 
portant district of the city. The railway has been 
constructed by, and at the expense of, the Maunici- 

ity, under the jurisdiction of the Rapid - Transit 

mmission, through two contracts with one company. 
These contracts provided that the company should con- 
struct the railways fora lump sum in each case, payable 
in cash by the city asthe work progressed ; that it should 
furnish all equipment, to be taken over by the city on 
an appraised value at the termination of the leases ; and 
to operate the railways for fifty years, with the renewal 
period of twenty-five years. The rental during the first 
period is the interest on the city’s bonds issued for the 
construction, plus 1 per cent. per annum for a sinking. 
fund. For the second period the rental is to be fixed by 
arbitration. : 
_ The material through which the railway has been built 
is chiefly a mica gneiss rock and sand. 

The route begins at one of the suburban stations of the 
Long Island Railroad, in the borough of Brooklyn, passes 
ander streets in that borough for ri miles, and thence in 
tubes under the East River, whose width at the point of 
crossing is nearly 1 mile ; it then follows a central route 
under streets in Manhattan for about 8 miles, where 
the line forks, one branch continuing north, the other 
north-east to°the upper part of the city in the borough 
— Bronx, giving a total length of route of 25.7 
miles. 

It was in 1894 that the Rapid-Transit Commission was 
species and the work projected ; but for various reasons 

e latter was not begun until 1900. Contract No. 1, 
covering about 21 miles, was completed in 1904; and con- 
tract No. 2, executed at the close of 1902, and involving 
the slow work of subaqueous tunnelling, has recently 
been put in operation. The question of type involved 
much labour in consideration, great efforts being made by 
many people aad some newspapers to have New York 
follow ti set by London in tube construction. The 
author, as chief ineer to the Commission, after a 
study of the tubes in operation and under construction in 
London, advised that the converse extreme principle in 
design be adopted, and that so far as possible the railway 
be of “‘subway” rather than tube type, and be kept as 
close to the surface as local conditions permitted. 

In New York, the demand for additional transportation, 
especially for long distances, was so great that the two 
tracks were recognised as being too few to carry the traffic, 
and especially to give the required high speed. It was, 
therefore, decided to construct four tracks, parallel, and 
usually on the same level, over the central section, where 
the traffic would be the heaviest. on which trains could 
run all day in both directions. The outer tracks were to 
serve the local traffic, with about four stations to the mile, 
while the inner tracks were to carry the fast service, with 
stations at intervals averaging 14 miles. On the sections 
where traffic would be less heavy, three tracks were pro- 
jected, the central one to give an express service in the 
direction of maximum demand ; that is, towards the com- 
mercial district in the morning, and from it in the evening. 
Of the total route, 10.2 miles have two tracks ; 7.6 miles, 
three tracks ; 7.6 miles, four or five tracks ; 0.2 mile, eight 
tracks—a storage yard ; and 0.1 mile, one track—a terminal 


loo 

To support the street roadway a flat roof was adopted, 
consisting of transverse beams set at 5-foot spacing. 
As the result of careful investigation, it was found to be 
more economical to support these beams on rows of 
columns between the tracks, without any longitudinal 

irders, Construction was also facilitated by such design, 
as the individual members were thus made light in weight, 
and were limited toa few varieties. The roof-beams at 
the sides rested on I-beams in the walls, and wherever 
there was an upward hydrostatic —— transverse beams 
were embedded in the floor. was thus formed a 
frame of steel members capable of taking all the stress. 
Between the beams was moulded concrete. 

From the surface of the paving to the top of the roof 
the minimum distance is 30 in., governed by the ager of 
the surface electric tramway. The height in the clear 
from rail-level to underside of roof is 13 ft., and the width 
per track is 12 ft.6 in. The internal diameter of a tube 
of corresponding capacity would be 15 ft. 6in. This 
accommodates a car similar to the one in use on the New 
York elevated system, and much larger than any car in 
the London tubes, except the Great Northern and City. 
The minimum depth from street to rail-level is 17 ft., and 
to platform about 13 ft. Every effort was made to attain 
this last dimension at stations. 

In order to keep the subway dry, an envelope of water- 
proofing material was embedded in the concrete of flcor, 
walls, and roof i i 


4 was alternate layers of 
paper roofing-felt and carefully selected asphalt. This 
envelope was made continuous, and was protected from 
subsequent external injury by an external covering of 
po enna was found to —— os even : 
substantial hydrostatic pressure. ere, however, suc 
pressure became considerable, layers of bricks, dipped in 
asphalt, were used inatead. The concrete was mix:d 
very fluid, in order to secure as tight work as possible, 
irrespective of the waterproofing. Its rtions were 
connie i part cement, 2 of sand, and 4 of gravel or fine 
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broken stone, except where used in large masses, when of the temporary engine. It had-a new ra of steam- 
the proportion of the'a egate was increased. _ STEAM-PIPE EXPLOSION AT BRIGHOUSE. piping from the boilers about 79 ft. long. bore of 
After the work had | a structure of reinforced! THe formal investigation by the Board of Trade into | the pipes was 7 in. for about 40 ft. and 6 in. for the re- 
concrete Was instead of the beam construction, | the circumstances connected with the fatal steam-pipe | maining 36{t. The thickness was 4 in. th t. The 
and has been ly used. Therows of columns between | explosion at the Victoria Mills, Bri rhouse, was at | straight sections of pipe were not made by his firm, but 
the tracks are retained, and, in order to a rem gin the Municipal Offices, Brighouse, the missioners being | they had been tested up to 300 lb. re, al 
such columns are of steel. A longitudinal truss.of re-| Mr. G. R. Askwith, barrister-at-law, and Mr. A. Gray | they were only expec to have 120 Ib. pressure. The 
inforced concrete connects the columns, while the roof | engineering expert. Mr. G. C. Vaux, solicitor, a) peg ee were manufactured by Messrs. Woodhouse 
and walls contain rods on the tension side. Wherever | on behalf of the Board of Trade, Mr. B. H. i men and Mitchell, and were similarly tested. The “ fall” 
below the level of standing water, rods were embedded in | watched the proceedings on f of Messra. Woodhouse | allowed in fixing the pipes was 12 in. on the first 40 ft. 
the floor. Such construction, in practice, was found to/ and Mitchell, Limited, engineers, and Mr. C. W: Roberts | and 3 in. on the next 36 ft. length, and there were drain- 
be both cheaper and more expeditious than beam con- | repressnted the relatives of Mr. J. C. Rayner, the mill | cocks at the bottom of the drop-pieces, as well as to the 
struction. : im engineer, one of the three men who lost their lives by the | cylinders, &c. These were all exposed above the engine- 
Although the basis of the design is a shallow subway, | explosion. room floor, and could be easily seen by any one in the 
with a flat roof, and constructed by ‘‘cut-and-cover” n opening the case, Mr. Vaux summarised the cir-| room. Rayner, whom witness regarded as a fair, averege 
methods, there was no hesitation to depart from this type | cumstances leading up to the explosion, from which | man, was perfectly acquainted with all these arran 
if conditions demanded or warranted such a course. | it appeared that, on ee instructions of Mesars. J. G.| ments. He told Rayner he would have tn be very careful 
There are 14.2 miles of cut-and-cover, of which 13 miles} Hayley and Son, the owners of the premises, a tem-|in the manipulation of the pipes, as the condensation 
have a flat and 1.2 miles an arched roof, 3.9 miles of engine had been put in by Meesrs. Wood-| would be much ter than in the old pipes. ‘‘ At the i 
masonry-lined tunnels, 2.7 miles of iron tubes, and 6.6 oa and Mitchell, pending the installation of a new | 8ame time,” added witness, “I said, ‘by all means close 
miles in the opan or on steel viaduct. The total mil engine which was on order. At the close of each | your boiler valves.’” He had not been accustomed to 
of types is greater than the route mileage, as some of the | day’s work the main stop-valves on the two boilers were | closing these valve. ‘‘I told him that if he did not close 
tunnels—notably, the tubes—are separate structures for | closed. They were opened again the following morning, | them there might be an accident.” 





each track. All kinds of construction are thus embraced | and ap to have been left o during meal times,|_ Mr. Askwith: Did you use the words “or you might 
in the New York railway. In building the tubes com-|when the engines were stopped. On h 14 last, | have an accident ?.” i 
pressed air was used at as high a pressure as 40 lb, per | Wolfenden, one of the engine-tenters, started the engine| Witness: Yes; there was such a tremendous length of ' 
square inch. : ; at6a.m. It was stopped at 8 o’clock, started again at | uncovered pipes. _ : 

Stations for the local tracks, except in a few instances | 8.30, and ran until 12.30, when it was again for} Mr. Vaux: Was it longer than the old pipes? 
where island platforms were more convenient, have plat- | the dinner interval. Wolfenden was in and he| Witness: Yes; the old pipes were close up and were 
forms on the outside, with short direct stairways leading appeared to have first opened and blown through the covered. t 


tothe pavement. There are for each platform usually | syphon-tap, and then completely closed it. Rayner, the| Was there any other reason why you should make this 
two exit and two entrance stairs. The express stations | head engineer, and Whiteley, the fireman, went todinner, | remark? Did you know his usual practice? Yes; he 
are served by island platforms, one between each pair of | leaving Wolfenden in char At one o'clock Whiteley | told me he had not been accustomed to closing the valves. 
tracks, connected with each other and with the street pave- | returned and took charge, of the boilers from Wolfenden ; I told him he must close them now, or there would be an ' 
ments by an overhead bridge. Atsuch stations a but the latter remained until 1.25, when Rayner came | accident. He was to close them after atopping ; I believe j 
can transfer freely, and without extra c rom local | into the engine-room and asked if everything was ready | 1 said “‘after every meal-time.” He said he was quite ' 
to express trains, and tice versed. Such transferring is done | for starting. Wolfenden’s reply to that was to the effect | alive to the situation. ; 
to an unexpected extent, the local trains acting as/ that all was about ready, thereupon Rayner told| Did he appreciate the necessity of closing the valves at } 
gatherers and distributors for the ex trains. The | Wolfenden that he would. start the engine himself, and | meal-times as well as at night? 
express trains are scheduled to make about 30 miles per | that Wolfenden could go to dinner. The syphon-drain I expected he would do, a man of his ability. 
hour, and the locals 13 miles. _ : had not been blown through at that time, and nothing | _ Continuing, witness said the weather was cold. After 
There are 58 stations, of which all but four are reached appeared to have been said about it. Wolfenden left for the explosion, the cock was found closed. The stop-valve 
by stairs only ; while of the four, three have lifts, and one | dinner, and Haigh, a joiner, who was working on a plat- | had been moved perhaps ,', in. to § in.—half a turn of the 
a moving staircase working in both directions. form in the i ouse, appeared to have noticed | Wheel. The wheel on the spindle was bent over. He 
Junctions are arranged so that opposing tracks 4 Rayner with his hand on the valve-wheel. A moment | thought the pipe had come in contact with it. He sub- 
under and over, there being no level-crossing. The|later the explosion occurred. William Holroyd. a| sequently examined the burst pipe, but could detect ‘ 
sharpest curve where speed is possible has a radius of | scutcher, was killed on the and Rayner Tom |no flaw. His conclusion was t the explosion was ; 
458 ft., and the maximum gradient is 1 in 33, or less than | Goodall (the fireman who ed Whiteley), were so| caused by water- hammer action, There was not as 
1 in 60 if accelerating is likely. seriously injured that they died in the infirmary a fort- | much necessity for draining the pipes in the old engine 
The express tracks are wholly, and the local tracks night later. Haigh and a man named Bond were slightly | ® in the new one, because the former were short and 
partly, protected by automatic block signals, with emer- | injured. covered. | 
gency automatic sto The permanent-way is of the vidence was then called. By Mr. Askwith : He thought Rayner appreciated the 
usual American stan , With 100-Ib, rails. Mr. John Greenwood Hayley said he was the owner of | 2€W conditions. He told him about having the pipes 
The shallow subway required a very thorough recon- | the Britannia Mills and the adjoining Victoria and Albert | Covered: ‘‘in fact, he was going to have the pipes 
struction of the sub-eurface structures, accomplished at | Mills, the whole of which were connected by the engine | covered before, but I told him the composition would not 
times by drastic measures. The sewers required the most | and boiler-house. His son, Mr. Joshua W. Hayley, was | Stick when the pipes were cold.” 
care, 17 miles of new sewers being built, varying in size | manager, and had full control in witness’sabsence. Rayner | _ Could he have done anything to avoid the danger ?— 
from 12-in. Blow to 15-ft. diameter brick structures. had been at the mills fifteen or twenty years, and was re- | Yes; closed the stop-valves on the boiler. 
All materials were purchased after close inspection. ed as a competent engineer. He was. in fact, i-| Would that have avoided it entirely ’— Yes. - 
’ Elaborate investigations were made into the quality of airs of the local branch of the Engineers’ Union. olf-| Aiud that was the warning you gave him ?—Yes. 
cement, and the physical properties of concrete, both | enden had also been at the mills many years, These men| How did you come to know that he was accustomed not 
plain and reinforced, and the effect of paint or other | did the small repairs, but substantial repairs were to close the valves ?—He told me so himself. Steam had 
coating of the embedded rods. This was essential, on|jn the hands ae competent engineers, such as Messrs. | Temained on during the whole week-end in the old boiler. 
account of the large quantity of concrete used—namely, | Woodhouse and Mitchell. The boilers were insured, but | Does it save trouble ?—Yes. 
725.000 cubic yards, and 1,320,000 barrels of cement. the policy did not cover the steam-pipes. Finding that to| That is the bottom of it, then?— Yes. 
The cost of the railway, 25.7 miles long, with 76.3 miles | repair the old beam-engine (which had broken down)| _Mr. Gray: And if the stop-valves had been closed, 
of track, was about 50,000,000 dols., exclusive of equip- | would cost more than he thought it worth, he gave | there would have been no accident !—No. 
ment, interest during construction, or easements ; the | orders for a new engine. In the meantime, to meet the|_ If the cock had been + ga at the bottom, there would 
equipment added about 25,000,000 dols. convenience of the tenants of the Victoria and Albert | have been nodanger?—No. 
_ Results of operations have been very gratifying. Dur- | Mills, who were very busy, it became necessary to make |, How was it the cock was a little open ’—Rayner must 
ing the fiscal year ended June 30, 1907, on 21 miles, the | arrangements to run the machinery on their behalf. A | have been in the act of opening the valve at the time of 
line to Brooklyn not being open, over 166,000,000 pas- | temporary engine was put down, and this work was done | the accident. 
sengers were carried. The current year is showing & | under the superintendence of Mr. Joe Mitchell. Rayner| . Robert Wolfenden, engine-tenter at Victoria Mills for 
considerable increase, exclusive of the Brooklyn traffic, | was t while the work was being done, but witness | Sixteen yeara, said their practice had been not to close 
which since January 1, 1908, adds still further to the | could not say that he had been warned as to the draining | the stop-valve on the boiler at all; it was kept open day 
total. The fare is 5 cents (2}d.) regardless of distance. of the steam-pipes, which were not lagged, but for whiok and night. When he was called upon the time to 
The author is of the opinion, inter alia, that the cost | covering hed been ordered. Witness was perfectly aware | Start the waar engine, Rayner told him to open the 
of shallow construction does not exceed deep - tunnel | of the necessity of draining the pipes, as anyone con- | 8Yphon-tap when they started, and to close it when they 
construction, unless the former is burdened by heavy | nected with mills ought to be. stopped. He also said that the stop-valves in the boilers 
charges for vault easements ; and that the success of the} By Mr. Askwith: It occurred to him that the con- | must all be shut off at night. 
New York Subway is due to the high-speed service and | densation in the pipes would be greater if they were not| And that, you say, never been done before ’—No. 
the convenient arrangement of the stations, with their | covered, and that was the reason why the order for cover. | __ Were they to be closed at other times than night !— 





short direct means of access. ing was given at once. He did not know what had been | No; he did not say anything about breakfast-time or 
the practice of Rayner and Wolfenden with to | dinner-time. ; 

ieving the pipes of water in the old ine. Hewas| When the new engine .was started, what was your 

VaNADIOM.—The demand for vanadium in metallurgy | Seldom at the mills, but having engaged what he deemed ice on first going to the works in the morning !— 
being on the increase—for improving the quality of thoroughly competent men, he trusted to them as know-/|I used to turn on the steam to warm the engine and 
steel for certain purposes—it is satisfac to note |ing their business. He could neither affirm nor deny | pipes, letting it blow through for a quarter of an hour or / 

that the opening up of a large deposit of vanadium | ¥ Messra. Woodhouse and Mitchell called the | twenty minutes before I coupled the boilers at full pres- 

sulphide ore in Peru has put a new aspect on the com- | attention of his manager (Mr. J. W. Hayley) to the/sure. The drain-pipes had left open at night. At 


mercial outlook of this mineral. The sta’ ti necessity of draining these pipes. breakfast-time he used to blow the syphon-tap before 

by Mr. 7. ‘Kent Smith, Pittebure. ae — Mr. Joshua Whiteley ie. son of the ious ae 4 He blew through before starting ogain. He 

paper on the subject before the Toronto meeting, in July witness, confirmed the evidence of his father, ad that | closed the tap between. On the second occasion there 

last, of the American Institute of Mining Engineers ; he Rayner had mentioned to him that Mr. Joe Mi had | would be the full boiler ag in the pi He had 
i yner. 


stated that this ore is calcined with ease, losing thereby | Warned him about draining these new steam-pipes. been told to do this by On the day of the ex- 
45 per cent. of its wei : inati By Mr. Vaux: The stop-valves were kept open during | plosion, at dinner-time, he blew through the syphon- 
the following amlyoueee eS eS inreee, closed at night, and opened again first thing three or four seconds before stopping, and then shut ft 
Per Cent. | next morning. ; and closed the valves. He was just open 
Vanadic oxide(Vg03) .. .. .. ..  .. 6808 What was done with the valves at meal-times ?—They | the sygnen top on Rayner’s return, just before —_ 
Iron oxide sight Peau ggtis 22, gar ieee were left open during the daytime. one, when he told him (witness) to go to his dinner. 
Molybdenum Merehoia eis opedn ee So far as you are concerned, you gave Rayner no in- | explosion occurred not above two minutes after he left 
7 fee Ragen ee ee ee Se structions about the matter ’—No; I considered Mezars. | Rayner. During that time he did not hear any noise 
Phen: Copper, manganese oxides = .. .. Nill Woodhouse and Mitchell would know more about the | of blowing through. He was never instructed to shut the 
hosphoric acid. . a 3 Aa Ae : : : . . . . 
Sill 25” a than myself, and I did not interfere. boiler stop-valves, and it did not ocourtohim. Rayner 
ASatin ed! DROS Oag> < fees gh feo Be y Mr. Askwith: Did you ever have to com of | was a strict man, and witness had to do as he was told 
Lime, magnesia, potash, soda, &... .. .. 2.56 Rayner as to want of skill or carelessness?—Not with | by him. After the explosion he found the syphon-tap 


Sulphur .. 0.28 regard to his qualifications as an engineer. minor | shut, 

meee matters we have had a little ye 5 ene Hewas| Mr. Askwith: How long after?—Half-an-hour. It 
me 5 300 & competent man at bis work, I never found him | was laid on the floor. The drain on the high-pressure 
The pone 9 penn mer vens of the deposit in question are | careless at all. i valve was shut ; the cylinder drain-cocks were all open. 
easy, and the ore is transported to the port of Callao by| Mr. Joe Mitchell, a director and works manager of| When Rayner came back what were the exact words 
direct railway communication, extending almost the | Meesrs. Woodhouse and Mitchell, Limited, examined by | he used 1—He said, ‘‘Go and get your dinner ; I'll start 
entire distance, Mr. Vaux, stated that he superintended the laying down | for thee.” He then asked, “Are you ready!” I said, 
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“ Thereabouts.” He then said, ‘‘ Well, go and get your 
dinner.” 


Did he ask anything more about being ready ?—No. 
Did he appre be the eyyhen deen’ had been 


opened ?—No. 

Mr. Fat: Do you think 1t was right to close this 
syphon ?—I think it would have been better to allow the 
water to “dribble” through. It would have kept the 


Pipes clear. ~Sauie 
r. Vaux: Have you made any alteration in the 
ice since the accident?—We have allowed it to 
‘dribble” a bit. 

Mr. Gray: Would Rayner expect you to have the 
pipes drained for him?—-He was expected to drain the 
pipes himself. 

as it not your duty to drain them close on starting 
time ?— He too on oe 

By Mr, C. W. Ro : There was nothing different 
in the way in which the mane was worked on the day 
of the accident compared with other as. 

William Whiteley, fireman at the Victoria Mill, said 
the pressure-gauge showed 120 lb. when Rayner came in 
at 1.25. He did not hear the syphon-tap blow off. 

Walter Haigh, joiner at the Victoria Mill, stated that 
he was in the engine-house when Rayner entered. Rayner 
asked, ‘‘Is all ready?” Wolfenden replied, ‘‘ Yes.” 

Mr. Askwith: Wolfenden has told us that he said 
everything was about ready. Did you hear him say that? 
—No; I distinctly heard him say ‘‘ Yes.” 

Mr. Vaux: Did you see what Rayner did ?—He went 
on to the platform to the starting-wheel, on which he 
placed one hand. 

Wolfenden, re-called, confirmed his previous statement 
that when asked by Rayner if all was ready, he replied 
“« Thereabouts.” 

Mr. William McKinlay, engineer-surveyor to the Board 

f Trade, said he had examined the fractured pipe and 
found that the metal was sound, and of good quality and 
fair thickness. The conclusion he had come to was that 
the explosion was ca by water-hammer, the result 
of opening the engine-room stop-valves without draining 
the vine. There was sufficient freedom for expansion 

B r. Roberts: The water-hammer would be due 
to the sudden opening of the valve. An opening of any 
magnitude at that end would be likely to have the same 
effect ; but the syphon-tap was a much smaller hole. If 
the water had been out, there would have been practically 
no danger. The opening of a large valve was an im- 
portant thing. It was a 5-in. diameter valve. 

After viewing the existing arrangements at the Vic- 
toria Mill, Mr. Askwith delivered judgment. He said :— 

This is one of those unfortunate cases in which, through 
an explosion connected with a boiler, loss of life has 
— to a who rsd: omen —_ ee note, 
an to other persons who happened to have loing 
their work in the welghhoushoot . . « The works at Vic- 
toria Mills were being repaired. The engine had been dis- 
carded and a temporary engine was in use. In order to 

make that temporary engine available, some new piping 
had been put up. This new piping was put in its place 

by Messrs. Woodhouse and Mitchell, engineers and mill- 

wrights, Brighouse. It was ready for use on March 7, 

and this explosion took place on March 14. The piping 
consisted of certain pipes which had been bought by 

Messrs. Woodhouse and Mitchell, and which were said to 

have been tested up to 300 lb. Certain elbow-pieces were 
used, which had been cast by Messrs. Woodhouse and 

Mitchell, and tested up to 300 1b. The report which has 

been made by Mr. McKinlay, an inspector of the Board 
of Trade, shows that the metal was sound, that it was of 
good quality, and of a fair thickness throughout—of an 
average thickness of about # in. There is nothing to be 
said against Messrs. Woodhouse and Mitchell for the 
supply of goods, or for having set piping in an improper 
or negligent manner. The owners were improving their 
machinery and a have ee to Rao 
good piping and machinery put in. Further, when it 
~~ ~— ~~ to Paes Lg. ay a desirable that 

is length of piping shou ave ing put upon it, 
they made no delay fa causing such ing to be ordered. 

On the day in question on which the explosion took 

Lc wag te 1.30 p.m. on March 14, 1907, the two men 

who had been in charge of this engine were named 

Wolfenden and Rayner. Wolfenden has been a witness ; 

Rayner is, unfortunately, dead. The position of Rayner 

was this—that he was in charge, being called an engi- 
neer-in-charge of the men at the works, and that he had 
full control over the engine-tenters. He had been in 
these works ever since he was a boy; he had risen from 
being a fireman; he from fifteen to 
twenty years, first over the Britannia Mills, and then 
over these Victoria Mills, His emplo: regarded him 
as fully competent. Mr. Mitchell, who was in charge 
of putting up these works, also speaks of Rayner as 
being a man whom he instructed as to what he was to do. 

His fireman, Wolfenden, speaks of Rayner as a man 

from whom he received his orders, and as a man who 

ve orders which he’intended should be obeyed. Rayner, 
therefore, held a position as a person who had charge of 
these works, and if he had been an incompetent man, or 

a man who was so neglectful of his work, or 80 i t 

of his work, as to be unfit for the duties he pas morse 
then we should probably have found that the owners 
for ores. him were in the wrong, and would 
probably have been obliged to fine the owners on account 
of this explosion. But we are not prepared to find that 
such is the case. The evidence we have before 
us goes, in our opimon, to show that Ra was com- 
petent for the post he occupied, and that there is no need 
to find fault with the employers for employing an incom. 
petent man. We now come to the events of the day on 
which ‘the yee took place. It appears that Mitchell 
had warned Rayner-against the practice of leaving his 






















































main stop-valves open, and had warned him also about 
draining the pipes. He had told him that it was a 
practice to leave the valves open, and that he 

at to see that care was taken with regard to them, 
a ly as the pipes were long and the weather was 


CATALOGUES. 

Messrs. TAYLOR AND CHALLEN, Constitution Hill, Bir- 
mi makers of presses for all kinds of metal work, 
have brought out a neat little sketch or memorandum 
book, with detachable leaves. 

The Brooke Tool-Manufacturing- Company, Limited, 
Birmingham, have issued lists of their at aay _ 
reamers milling cutters, giving ces for these 
in both high-speed and ordinary steel, ode by side, so 
that the difference in cost is at once evident, 

The Wolseley Tool and Motor-Car Company, York- 
street, Westminster, S.W., have lately i & well- 
illustrated catalogue relating to marine engines and 
motor-boats. In this catalogue are illustrated and des- 
cribed launches, yacht pinnaces, river launches, racing 


pipes also not having lagging over them. The 
anes >t was given with to oovian De main 
< ves open seems to have followed by Rayner 
wi rd to the night-time. Mr. Mitchell says that 
he told him about that, and Wolfenden endorses his 
statement by saying that they had altered the previous 
practice, Ra having given orders to shut off the main 
valve at night when the new pipes commenced working. 
Mr. Mitchell also says that he told him not to leave them 
open at meal-times. Wolfenden states that he received 
no orders with regard to closing them at meal-times, and 
he did not do so. I have consulted my expert colleague e li 
upon this matter, and he says that those in six of and boats, motor-yachts of small size, &c., illustrations and 
and half-a-dozen of the other as to whether they should | brief descriptions being given also of the engines, which 
be epen or elcasa. provided the hon-cock bed been | vary in size from 12 to 200 horse-power. 
eft open so as to drain the pipes. e effect eeping| Messrs. Dean, Smith, and Grace, Limited, Keighley. 
them shut during mesl-times would only be that they| have sent us a pamphlet describing a large vodiaty ye 
would get cold, and that there would be a difficulty in| lathes well up to modern engineering-shop requirements. 
ee im starting to work again, and that it was, in Many of the examples shown are electrically driven, and 
unnecessary. : the machines range in sizes from 6}-in. sliding, surfacing, 
ith that view of the case the matter is largely reduced | and prewar gad 2 lathes, to oi. aeoere A lathes ; 
to the question of thesyphon-cock, and on that there might | while boring-lathes up to 36-in. swing are shown, and also 
be one of two findings. It might be that Rayner, coming | railway-wheel lathes. It is scarcely n to state 
back and going upon the platform, ought to have noti that provision for the use of high-speed s has been 
that the syphon-cock was not opened, and ought to have|’ made in the design of these machines, and that they have 
taken steps to have opened it before touching the engine | wide cone-pulleys and large ranges of speeds. 
with a view of starting it. On the other hand, it might Meewa; Meevle en Lister. Castica Works, Lookhurst 
be that, arriving there and speaking with Wolfenden, he} 1.1.4. Coventry, have sent us circulars relating to their 
(Rayner) thought that the syphon-cock bad been opened, ttern of eddy-current brakes for testing electric, 


: new 
Se ey re tated Tene of, and that the engine | Petrol, and other motors up to about 36 brake horse-power 


We are inclined to think that the latter view is the |. °O@tinuous + aay. Se @ new model the outer pole- 


correct one, and that this unfortunate accident is due to | "288 have been ed, and their place taken by a disc 
a misunderstanding. It is almost inconceivable that a of iron attached to the copper discs, and to these discs are 


fitted a series of vanes which produce circulation of air 
ee ; oenunened ais gat os S—— round the exciting coils and promote radiation. We illus- 
excellent knowledge of them, and who took tcare to| ated and described this brake on pages 308 and 309 of 


understand them and to see that all was right, should be| YF Sighty-third volume, the present pattern being in 
guilty of carélessness in a way which, by his knowledge, | PTmciple similar to that there noticed. 
he knew to be exceedingly dan us, and that the warn-| Messrs. Willans and Robinson, Limited, of the Victoria 
ing given him by Mr. Mitchell a few days previous, and | Works, Rugby, have sent us a copy of a circular describ- 
- oy epee by — yi Wolfenden, should have ing. ae " =o pressure ” —— ; These ag —- 
n neg y Rayner hi . which are to work norm on the exhaust 
It is quite consistent with the evidence, and it appears | from _reci ting engines; but revels is made b 
: : procating engin: | provis' y 
we - _— ss eo 4 —_e. that — bye wd —— — 4 — or —~y 5 nag — go may be 
an whether all was right, and received the mitted into the turbine sho the supply ot 
answer, “‘ Yes, all’s about right,” or something of that | exhaust steam at any time be deficient. The fm» Me 
find, re a —_ to nd be (ea mee he Lea of —ae the es of ae mae now — 
en) could go is dinner, and he er) would start | wasted, at works and collieries, are obvious ; an 
the a (the joiner) said he gp maga the use of the “ — ~—- ” —_ -_ ~ 
remar olfenden, ‘‘ You can go to the other side| even in cases w t uantity available of suc’ 
= get your er 3 I “<= ad it + for you.” aye exhaust steam is extremely ienguer 
then seems, according to Haigh, to have gone on to the sont 
cngine room platform to have put his band onthe whoa, | , M2, Aired Herbert, Limited, Coventry, have sent 
and the explosion followed immediately afterwards. turret lath gt the second with their No + cavenn 
Wolfenden now states that he (Rayner) would not] Sitter crinder’ The former pamphlet ia descriptive of 
expect him to have drained the pipes until just on start- = a ate on 
: - | hollow spindle lathes capable of taking bars from 1} in. 
ing. Wolfendensu uently stated that he would drain : : : £ : 
the pipes two minutes before starting, and that is quite to 3} in. in diameter, and turning lengths from 21 in. to 
consistent with the question Rayner asked Wolfenden— = achi according fo size. After illustrating the complete 
whether all was ready—and getting the reply, ‘‘ Yes,” it ines, the various details, such as ty ok e-pulley head, 
is quite consistent for him to suppose that he might the bed, turret, chucks, &c., are fully dealt with, and 
q Gap cusinectenchip-eaien roy nar nena = qd | Such accessories as ‘* steadies,” cut-off rest, &c. Examples 
‘st dhoepalce cell ball eaahenened ae work done by these lathes are also given. The second 
: * . pampblet contains ustrations and copious descrip- 
Pe ait cron it te kad = — if * ype tions of the grinding-machine in question, diseetions for 
need never have taken place. The practice of completely use, &e. : . + . “age 
closing it seems now to have been changed. But on this| A pamphlet dealing with an invention which in many 
occasion it was not left open, neither was it opened by | G#arters of the globe will, we are sure, prove most 
Rayner. on secount of the misunderstanding to which I | Welcome, is one lately to hand from Messrs. Beytheil and 
ve alluded. 
The cause of the —e nyy is correctly stated by 
Mr. McKinlay as being due to water-hammer, caused by 
opening the engine-room stop- valve without first draining 


the pi 

Under these circumstances, we cannot find that either 
the employers or the makers of these pipes were negli- 
gent, and, . Mt of the nae cago ding —_ Pe 
we cannot fin ee ee ee either 
Rayner or Wolfenden. 

The inquiry then terminated. 


Young, Limited, 12, Camomile-street, E.C., and is 
descriptive of the ‘“‘ Bandy” electrically-driven punkah. 
To who have enjoyed the real punkah, and who have 
had at times painful experience of the failure of electric 
substitutes for the real article, such as fans, &c., this new 
form of electrical drive will be greeted with pleasure. 

e ine was exhibited at the Engineering and 
Machinery Exhibition at Olympia last autumn, and we 
were then struck with the remarkable resemblance of the 
motion given to the punkah by means to that pro- 
vided by the time-honoured punkah wallah. This thing 
cannot go to sleep on a hot afternoon. 


F We =o ne er Thee and oo 
moorpora thaca, N.Y., a pamphlet describing 
a new type of caloriméter for detennining the dryness 
fraction of any steam supply. The special feature of 
the instrument lies in the fact that the weight of the 
steam passed through is determined in an_ indirect 





Tur Tyrnz.—It appears from the annual statement of 
the chairman of the. River Tyne Improvement Com- 
mission (Sir W. H. Stephenson) that the gross income of 
the Commission in 1907 was 437,254/., or 14,416/. in excess 
of the gross revenue for 1906. The advance in last year’s : " 
revenue was due principally to an increase of 1,434,000] manner, thus avoiding the considerable practical diffi- 
tons in the exports of coal and coke to foreign ports; at| culties which otherwise arise. In use the steam is 
the same time there was @ substantial increase in| passed into the calorimeter, and escapes through & 
the imports and exports of general merchandise, The| valve which is adjusted to regulate the flow of steam 
exports of coal and coke, including bunker 20al, last year | through the instrument. Inside the calorimeter are elec- 
amounted to 17,850,484 tons, or 876,603 tons more than | trical ing coils, through which a current is sent, 
in 1906. There was a decrease in the shi ts coast- | the strength of which is increased till the steam is just 
wise of 557,542 tons, but an increase in the shipments | dry on its discharge. This is indicated by the disappear- 
foreign of 1,434,145 tons. The expenditure made by the 
Commissioners last year on capital account was 108, 6582. ; ! 
this incladed 19,805/. for Pea a wh applicable to im-| mercury in a thermometer attached to the instrument 
Seeenton ed the enrth phar s 14i1i tor ceaptneciig the | Sates tes Serene of ths ontean fe iporeeed wail the 
struction north pier; 14,* ‘or strengt oO! current 1s in u 
Commissioners’ staithes at Whitehill Point and the| thermometer indicates that the steam is superheated |y, 
Albert Edward Dock, in order to take high-capacity | say, 30 ., and the watts needed to effect this are 
wagons ; and 23,616/. on accoant of further cost i again ni . From these two observations it 1s then 
the reconstruction of Whitehill Point staithe, No. 5, The| possible, by referring to certain curves which accomp#ny 
average interest pai Bw Commissioners upon their | the instrument, to determine the weight of steam passed 
bonded debt of 4,404, . last year was 3J. lls. 8d. per in both cases, and hence the dryness fraction of the 


ance of moisture in a glass tube, through which the steam 
passés on its way to the outlet valve, and also by the 








eent., as compared with 3/. 11s. 4d. per cent. in 1906. steam in its original condition. 


Sewescesscecys 
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323 
Clutches. [2 Figs.} October 27 1906.—This invention relates | shall close immediately with assistance spring behind 
” ’ im 
“ENGINEERING” ILLUSTRATED PATENT | to an improved clutch of ‘the kind in which » discon- | it. In the heed wie cylinder > cheese one 
RECORD. tinuous band is pag kf a grip the part to be driven | member B. An number of valves may be provided in the cylin- 
centrifugal action, the ob of present improvements | der head, acco: to the area of ing req . 80 that as 
Courruep sr W. LLOYD WISE. of Oe Secken antes eee sahetive, Aospedion tae | ee on bane peohenly eka pies pO 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS vention, the clutch, which is normally in action, whe condition | is send geet the delivery valves E into the Aol, — ty 4 
Pn ao ett Z tinuous Triction' bad carried wy sngectio™, comprices.« discon: conduc to aay required ee One of the valves B, with ite 
The number of views given in the Specification wings is stated y a connected “member or pocket shown in central vertical Potion 
in each case ; where none are mentioned, the Specification is not | the shaft ; disc carrying a slidable or Taierelly movable in the drawing, and, as will to seer it slides in its pocket B, and 
iljustrated. ‘ saddle-piece yieldingly connected to the disc, and so connected is controlled by a . The interior of the of the valve is, 
Where inventions are communicated from abroad, the Names, | with the band that, as the result of centrifugal action | conveniently, made hollow, and is open on that remote from 
éc., of the Communicators are given in italics. the band is to engage the to be driven, or such 
ies of Specifications may be wey Md tag med 7 geen} saddle-piece is adapted to be ope: 80 as to ngage the 
y 4 25, Southampton Buildings, Chancery-lane, .C., at | band from the said part. The driving shaft a is provided with a 
the uniform price of 8d. disc b which is surrounded by a friction band ¢. The band may 
The date of advertisement of the acceptance of a Complete be carried by a discontinuous ring of ‘material having a certain 
Specification is, in each case, given after the abstract, wnless the degree of flexibility, and provided with lugs c%, 3 for eff its 
Patent has been sealed, when the date of sealing is given. connection with the disc and with » saddie-piece d ie of 
Any person may, at any time within two months from the date of | lateral movement relative to the shaft a. saddle-piece d 
the advert t pt li Y 





the of al 
give notice at the Patent O 
Patent on any of the grow mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,565. D. Roberts and C. James, 
Internal-Combastion Fagines. if 
1906. — This inven’ has for its ob to 
catching the dirty or waste lubrica oil 
pistons, and preventing it from running into 
that in the crank = = os — 
superposed $0 as orm a shutter, topmost ee 
feed with a hole vided with a boss k, hw 
the connuating- ee, the plates, which slide in the uid 


of; 


and mingling wi 


= 






















































are of different lengths, and are provided with oblong holes, also 
of different em the dimensions of the plates j and of their 
holes being such that as each plate is displaced by the 
connecting-rod f, it moves through only a portion of the total 
movement of the connecting-rod ; that is to say, the shutter is 
panded or contracted on the two sides of the connecting-rod 
as the latter reciprocates. o is a lip which is carried around the 
j, j to trap any oil that may possibly work through them 

m the crank-chamber, such oil being returned to the crank- 
chamber by a pipe. (Sealed January 9, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
23,980, 
Gear. 





R. Donkin, West Ealing. Differential 
(23 Figs.) October 27, 1906.—This invention has for 
object to provide an improved differential or variable-speed ratio 
gear. The invention be described as a differential gear. The 
adjacent ends of the two driven shafts a and b are rotatably 
mounted in a c, made in halves in the usual manner, and 
driven by gear d ; casing c carries the transverse spindle é, 
which passes across the ook at the shafts a and b. Upon this 
spindle e is mounted by a sliding sleeve f, which is also capable 
of rotary motion, the coupling member g, which is in the form of 
































of opposition to the = ‘de 


Grantham. 

18 Figs.) November 2, 
rovide means for 
ng from the 


of plaben, REA ace 
which are 

being 
passes 
n,n, 
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may be guided by means of pins carried thereby, and working in 


each other, with the effect that the. measurement of 
the band c will be reduced, and the disengagement of the clutch 
effected. In order that. the band may. be extended and the 
clutch be maintained in normal engagement, be con 
nected with the saddle-piece by é prone we | to maintain 
ja in the normal positions above bed. Upon the 

of the engine, the clutch is in its normal 


or slip tion ; 
the m8 ¢, ¢, however, tend to separate the ends of band 
or rotate a Stip to be obtained. As the result of the speed 
o ion in 


, and of centrifugal action incidental to 
the rotation of the and disc, the saddle-piece d is caused 
tomove transverse to the shaft a, and so by means of the slote 
d?, d2 to force the clutch-band ¢ into close and firm contact with 
the flywheel f, the grip increasing with the increase of speed. 
(Sealed January 9, 1908.) 


MOTOR ROAD VEHICLES. 
28,431. C. Schofield, Huddersfield. Change-S 
{4 Figs.) December 13, 1906.—According to ‘in- 
vention, a set of loose spur pinions is provided on the shaft which 
receives the drive from the engine, and these en spur-wheels 
keyed on the shaft which transmits the drive to axle of the 
road-wheels, the power being transmitted to only one at a time of 
the loose spur platens by bevel of the double sun-and- 
planet type, the selection of the driving pinion being carried out 
through the intervention of one of a set of friction-bands 
actuated by slotted wrist-plates, the movement of all of such 
plates being controlled preferably by a single handle in such 
manner that only one can be put in operation at one time. b is 
the shaft receiving the drive from the engine, and c the shaft 
which transmits the drive to the road-wheels, On the shaft b are 




















a slot in the disc b. The + mod may be provided with slots 

a2 Sireagentty, projections being —— on the | 

o for engaging the said slots d2, When a ral movement 

imparted to the saddle-piece din one direction, the lugsc®, and,| 6819, 
consequently, the ends of the band ¢ are caused to h | (5 Figs.) 
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ese Objects in view, the 
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Semaphore vin Suds ath er 
en arm is to re 
lowered, so that while its red 


arm is raised, its reverse side, which 
which may be coloured 





RAILWAYS AND TRAMWAYS. 


J. A. Panton, Waterloo, Semaphores, 
March 21, 1907.—The object of the present invention is 
juminating si discernible and 


spectacles at present in use, one or more lamps, 
to the position 
to such supplemen' the 
verse its face 
face 


of the 


grese, ls pessented when 
The arm A carries two lamps B and © attached to 
These lamps are contained in semicircular re- 


cases, the beadings of which contain the circuit wires. 
































two radial arms h, h, with spherical ends, engaging in correspond- 
Pf 
d th 
(2 
c —q oi 4 
“SE we 
a ——- = om 
| my woes a —if>h ie a lamps are earthed in any suitable manner. The positive 
Al a ee hil SMA i | lead of the lamp B is led to the metallic contact-piece H, whilst 
ST Nessa eats ||| ||| acta het the positive lead of the lamp C is led to the contact-piece G. The 
contacts I and J are attached to the Kin & posi- 
said |__| tion that when the arm is raised, the red lantp B is illuminated 
een oe the contact I; and when the arm is lowe: 
the green lam is flfaminated by the contact G engaging the 
contact J. e contacts I and J are in circuit with any suitable 
source of electric supply. The arm A is arranged to reverse ite 
faces when raised or lowered. For this Purpose, the spectacle 
casting is made in two pieces N, O, the arm A bolted to the 
piece O. Formed integrally with the castin Oisthe trunnion P, 
secured four bevel-wheels d, ¢, f, g, and outside the bosses of | which is journalled in the casting N and plate 0. Keyed on the 
these wheels run freely the bosses of four wheels h, i,j,k. Each | trunnion P is the bevel pinion R, which meshes with the rack 8 
of these latter wheels is provided with bevel teeth to receive the | upon the post K. Consequently, as the arm A is raised or lowered 
drive when required, with spur teeth to transmit it to the | the pinion R rotates on the rack 8, and so the arm is reversed, as 
SH wheels 1, m, n, 0. Outside the boss of the wheel by and running | indicated in dotted lines, (Accepted October 28, 1907.) 
freely thereon, is the boss of a larger wheel p, ich contains a 
LLY of bevel pinions g, normally rolling freely over the |. 28,321. A. Imeson, 4m. Fines, and F. E. Imeson, 
5 bevel teeth of the wheel A as the wheel p rotates under the influ. | Stockton - on - Tees. -Clip. [3 Figs.) 
ence of the drive constantly transmitted trom the wheel d to the | December 12, 1906.—This invention relates to an improved ear or 
wheel p by the pinions g; but on the band r gri the wheel clip for use in connection with everhead tramway systems, for the 
and gta rotation, the pinions 7 begin to ive the wheel | Purpose of maintaining the position of the trolley-wire and en- 
4 similar driving m is applied to each of the 
- other - of = Such - A annaguneas can ago A+ 
eccentrically-disposed recesses in the discs k, 2, which are on | 4) for obtaining any num speed changes, by vary 
the ends of. the shatte @ and b vely. The p dca den! is eed wd of gears on the shafte. (Sealed January 16, 1908.) 
such that the casing c, when driven, drives discs k, 1 by the 
‘wo-armed coupling member g, whilst the said coupling member, PUMPS. 
dine otial eatin sentae a pecition atihes to provide for the! 79e. . Air-Compressor 
enti action, can ea diagonally in 1 . A 1907.—Thi i 4 
or ft race acroes the ae on two ry yd Fig. Ps bn in A 4. for controling the iow of caees, und partion: 
axis, ie to air-com: ts to 
1 cy sliding upon it eplndle «whilst the spherical ends vidos Chive which shal be free from the deuwhacks of protons 
| ee of, and also turn within, the tubular recesses. forms of such valves—viz., “cha .” and tailing to .o 
ices Aa 9, 1908). _ aa eon as the Jresoure under it shall ha moh d that 
8. Brouhot of Great Bri point at which theoretically the valve ought to open, and remain 
imived, and J. Hiuichings, London. Friction | spen untl the ull dscharye or udssiat ie when it 
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the trolley-wire E, a spring F being fitted on a pin G between the 
projections on the clips-A to maintain the, grip of the jaws upon 
the trolley-wire. The clips A work on piyots within the carrier O, 
and the jaws can be instantly ed by compressing the project- 
ing portions of the clipseither by hand or by means of a special 
teol, thus releasing the trolley-wire E. clips A can be 
readily detached from the carrier © by removing the pin B. 
(Sealed January 80, 1908.) 


3768. O. Parrett, Leigh-cu-See, Brake Apparatus. 
{4 Figs.) February 15, 1907.—This invention has reference 
{o brake apparatus for railway wagons, and it has for its 
object the provision of simple and reliable mechanism which 
will enable the brakes to be applied, or taken off, from either 
side of the wagon and locked in the “on” or ‘‘ off” position as 
desired. 1 is a transverse shaft Sepperes in brackets secured 
to the body of the wagon. The brake-blocks are supported from 
the wagon by swinging arms 4. The brake-blocks are operated 
by the connecting-rods 5, which are coupled to short lever arms 
fixed to the transverse rod 1. 7,7! are the brake levers which are 
placed at opposite sides and ends of the wagon; the lever 7! 
being supported by the swinging bracket 8, its inner end being 
connected to a shors lever 9, secured to and operating the 
transverse shaft 1. The lever 7, on the opposite side of the 
wagon, is connected at ite inner end to, and takes a direct 
bearing on, the transverse shaft. By this arrangement the 
transverse shaft will be rotated in the same direction by the 
operation of either lever. 10 i+ a longitudinal bar secured 
to the underframe of the wagon and pivoted thereon at 


4 
































JH 


11. 12, 12 are transverse bars, one at each end of the 
wagon, and connected to the longitudinal bar 10. 15, 15 
are springs for giving endwise movement to the transverse bars 
12. 16, 16 are vertical plates attached to the outer ends of 
the transverse bars 12. e normal position of the transverse 
bars 12 and the vertical plates 16 attached thereto is, consequent 
upon the action of the 15, such that a portion of the plate 
rovided with a rack will project beyond, and, when the brake is 
n the ‘‘off” position, low the brake-lever. When, by means 
of a supplemen' lever attached to the end of the brake-lever 
pressure is exert the vertical plate, the plate will be forced 
t wards the side of wagon, and ¢o withdraws the rack from 
beneath the brake-lever, which may then be forced down into the 
*‘on” position, when the plate, on the release of the supple- 
eae lever, will immediately assume its outward position, and 
the rack will lock the lever-arm below. This o may be 
performed from either side of the , as the movement of 
one locking-arm or rod will be communicated to the arm or rod 
at the opposite end of the wagon by the longitudinal bar secured 
to the underframe, the movement of the brake-lever on one side 
of the So oy being communicated to that on the opposite side 
through the central transverse shaft. (Sealed December 31, 1907.) 


5548. Siemens Brothers and Co., Limi West- 
Operatin and’ Controlling Semaphores. (2 Figs.| 
8. 

March oh ie constructed according to this in- 
vention, an electric motor, which is automatically stopped after 
performing a certain number of revolutions, is geared to the 
si -arm through a worm and worm-wheel, and is arran to 
be locked, so as to bring the worm in and out of gear with its 
wheel, by the movement of the armature of a control magnet. 
The movement of the armature also determines the movement of 








fe) 7 
Fig.!. Fig.2. 



















































































a pawl into and out of e ement with the worm-wheel, so as to 
lock the signal-arm in i near position, and unlock it when it 
is to be lowered. The semaphore-arm is connected with a rack b, 

with a pinion ¢ fixed to the shaft d, having k to its 
end a worm-wheel /. shaft 


if » under pressure. In the fel position, the 
pawl o is in engagemen with the bo ongae ag , #0 that the 
signal-arm is in the danger position. magnet m being 
way ap en hap enn een agen and, either by its 
weight or u r spring pressure, keeps 2 
that the worm j is out of gear with worm-wheel /. 
When the signal is to be lowered, the page = hse and 
the motor id started. The armature / i thus , the 
pont o is benges ont cnpeastnesh wae yee pit Si - 
worm brought into gear there % e signal-arm 
lowered. ine motor is now automatically switched off, aad as 
long as the mognet m remains energised the worm-wheel /, and 
therefore the signal-arm, remain locked by the stationary worm j. 
When the control current is cut off, the worm j is moved out o 
pear, the si -arm immediately returns to danger under the 
nfluence of its gogatrwests, and the pawl o locks it in that 
p:sition. (Sealed January 9, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


100 Belliss and Morcom, Limi A. Jude, and 
R. Morcom, (12 Figs.) 
November 7, 1906.—The pu of this invention is to prevent or 
minimise the leakage of fluid between the casing of a steam-tur- 
bine and the shaft which emerges therefrom into the atmosphere, 
and the invention consists of a combination of a lantern-space 
papery the shaft at the end of the casing, of each end 
is isolated from the adjoining space by means of a rubbing riog 
carried on a flexible d gm and an abutting ring and means 
for automatically maintaining a constant desired re within 
the lantern-s under a large ‘range of working conditions. 
Referring to Fig. 1, @ is the t and b the vacuum end of the 
stator casing of a turbine. The vacuum space is isolated from the 
outside atmosphere by a lantern-space c, which is bounded by two 
flexible Mp eo d, e, which, by their outer boundaries, are 
secured ip a fluid-tight manner t> the stator casing, and carry, 
at their inner boundaries, rubbing-rings f,g, which make yield- 
ing pressure contact with abutting rings h, i secured in a fluid- 
tight manner to the rotating sigeft a. The lantern-space c be- 
tween the two diapbr: 8 is in ned at a pressure slightly in 
excess of the atm re by the presence of steam or water. 
Under such circu nces there will be a possible slight leakage 
of steam or water past the surfaces of f and / into the casing, and 
of steam and water into the atmosphere between g and i, but 
only to a minute extent, because cf the very small excess of 
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ressure. In this manner will be avoided the leakage of air into 

e casing, and the consequent impairment of the vacuum therein. 
Fig. 2 is a diagrammatic view of a multi-stage steam-turbine W, 
from various portions of which pipes w! . . . w® lead in parallel to 

passage x in communication with the lantern- 
spaces c. Interposed between each pipe and the common e 
is a piston-valve, which is attached to a helical spring in 
such a way that the latter can exert either a pull or push 
on the valve. The steam is admitted to one end of the valve 
and the atmosphere to the other end and the s takes up the 
difference of pressure by the Pagounent the piston-valve. 
A lateral in the — ve will, when it les with 
a port formed in the valve-casing, the common passage 2, 
and the lantern spaces c in communication with that portion of 
the turbine stator in which the desired pressure Sup- 
pose, for example, it is desired that the 
aeauiaaen i that 4 woe Aad or isten : 
re, are all so set e passage e 
coincident when the on the valve is at that res- 
pasha Passage not ——— “ port ee ae 
sufficien going past it when the pressure great. us, 
for a considerable range of power generation, one or other of the 
pipes al “ tao able to ——— desired pressure, and 
one suitable automatically selected. 
(Sealed January 23, 1908.) 

21,120. D. B. Morison, Steam - Con- 
densing (9 Figs.) ber 24, 1907.—In 
steam plant, in which air saturated with water vapour 
is withdrawn by an air-pump from a condenser wherein steam is 
condensed by contact with water, or with metallic tubes 
or over which cooling or condensing water is circulated, it is de- 

rable to reduce the temperature ie Oi ane vanene tee See: 
mum before or on reaching the air-pump, as thereby not only is 
the air reduced in volume, but more or less of jae Repay ape 
is condensed, thus diminishing the volume of fluid to be It 
prey gpl ep mes the ht, bulk, and cost of 
the latter, and likewise the power required to drive it, or, for the 
same capacity of pump, an increase in the degree 
vacuum in the condenser. The present invention has for object 
to enable the cooling of the air and the condensation of water 
vapour flowing from a condenser to an air-pump to be carried out 
in an effective, simple, and advantag For this purpose, 
according thereto, the air and water vapour flowing from the con- 








denser to the air-pump are subject to the cooling and condensing 


k the motor g tilted on its | temperature 





ed ’ 


action of the whole. or any. desir ; portion.¢ tate 
y: sired Pep ~ aie r of. 


condensation that has been the conse: 
quently contains air in minimum quantity, and which is cooled 
and introduced into the air-pump suction system at a regulated 
and in controllable quantity, and so as to come into 
eontact with the air and oe my! flowing through such 
surface-condenser rg 


8 aisa an exhaust-steam inlet 
at b and an outlet for water of condensation which is led by q 
piped to a water-pump ¢, which may be connected to the feed- 


water tank f by a pipe ¢l. g is the outlet from the bottom o| 
the condenser a for air and water vapour, which are led by re 
air-pump suction-pipe A to the air-pump i, which has a. air 
delivery-pipe & leading to the external atm and a water. 
discharge pipe m leading to the feed-tank /, the water in which 
is subjected to atmospheric prersure, n being the pipe leading to 
the'boiler feed-pump. The cooling device for ng @ controll. 
able amount of injection water for admission to the air-pum 

suction system, according to the present invention, is const itut 

by a chamber p that is formed in the lower portion of the con. 


is 






































denser @ by the aid of a partition p!, and is traversed by water- 
tubes, through which the circulating or condensing water for the 
water-tubes of the condenser’a first passes, so that the tubes will 
be maintained at a relatively low temperature by the circulating 
water available. The cooling-chamber p has a water inlet-pipes 
that is connected to the pipe el, and an outlet-pipe t that is con- 
nected to the pipe hk, by which the injection water can be deli- 
vered in a divided state and brought into intimate contact with 
the air and vapour passing to the air-pump i. Oneof the pipes s 
or ¢(s in the example) is provided with a water-controlling valve 
w. Upon opening the valve w to a suitable extent, a controllable 
amount of water of condensation, constituting the injection 
water, will be forced by the pressure of the external atmosphere 
through the pipe s into the cooling-chamber p, where it will be 
cooled by surface contact with the cooling pipes therein, and be 
afterwards delivered throuzh the pipe ¢ into the pipe h, it may 
be, in a divided state, so as to come into contact with the air and 
water vapour flowing to the air-pump i, thereby cooling the air to 
a relatively low temperature and causing condensation of water 
vapour. (Sealed January 9, 1908.) 


TEXTILE MACHINERY. 


5699. J. L. Rush Bolton, and T. Varley, Slaith- 
waite. Textile ery. {1 Fig.) March 9, 1907.— 
Hitherto it has been customa:y to weight the top rollers by 
means of drop-rods connected either directly to weights or to 
weighted levers. These drop-rods usually pass downward be- 
tween the first and second pairs of drawing-rollers, and in this 

are not readily accessible, and become coated with fluff 
and fly which cannot be — cleaned off. Again, when it is 
necessary to relieve the top rollers of weight, two men are re- 
quired—one to lift the weight, and the other to slide the yoke or 
saddle out. In carrying the present iniprovements into effect, 
there is employed a curved arm @ shaped to pass from the top of 
the yoke } round the back of the roller-stand c to the upper side 
of the roller beam d. Through the upper extremity of this 























h | curved arma a thumb-screw e is passed, the point of which hears 


upon the yoke b. At the other extremity the curved arm 
@ is connected above the roller beam d toa drop-rod /, which 
o- through the: roller beam, and is connected cither 
irectly to a weight or to a weighted leverg. The lever y has 
a hooked end, and is fulcrummed on a projection d! on the 
lower su of the roller beam. At the other end the lever 
g is ited b adjustable weight h, which can be 


an 
of pap cheb nw hed notches on the upper side of the lever 9- 
‘n this arrangement, the weight is applied to the top rollers ‘ by 


the thumb-screw ¢ into the curved arm a, the adjus‘able 
screw-point bearing on the yoke ) and raising the weight. 10 
like manner the rollers i can be relieved of weight by merely 
tageing ind the screw ¢ until the curved arm a rests upon the 
roller d. (Sealed December 31, 1907.) 
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THE DESIGN OF FERRO-CONCRETE 
CHIMNEYS. 


By ©. Peroy Taytor, A.M. Inst. C.E. ; CHaries 
‘Grenpay, A.M.I. Mech. E. ; and Oscar Fazer, 
B.Sc. 

Two serious failures of ferro-concrete chimneys in 
America have been reported during the last year 
or so,* and, taking place at a time when such 
chimneys were just being introduced into this 
country, there can be no doubt that they resulted 
in some considerable loss of confidence in this kind 
of chimney, a type which, if properly designed and 
built, is inexpensive, lasting, and efficient, and has 
further the great merit of being very light and 
quickly built. 

It has been stated in the case of the second 
failure that the chimney was not designed to be 
self-supporting ; but, even so, the first failure would 
be quite sufficient to shake the confidence of engi- 
neers in this country. This loss of confidence 
would probably have been quickly overcome had 
there been some recognised method of calculating 
the necessary proportions of such structures, 
coupled, perhaps, with more information as to the 
exact behaviour of concrete under the action of 
heat. Doubtless such chimneys may be designed 
by means of empirical rules which have, on the 
whole, proved correct; but engineers in this 
country who desire to avail themselves of ferro- 
concrete as a structural material are generally care- 
ful to satisfy themselves of the safety of the struc- 
ture by calculations which are susceptible of proof, 
and based only on generally recognised and well- 
proved laws. 

As regards the first failure, this was attributed 
to bad workmanship ; but, from particulars given 
of the design, it would appear that even with the 
best workmanship and material the factor of safety 
was far too low. We shall return to this matter 
later. 

The whole subject has had the attention of the 
authors for some time past, both as regards mate- 
rials and calculations. 

Referring first to the materials, the following 
figures relating to 2?-in. cubes made of washed river 
sand and rotary kiln cement (3 to 1) will serve to 
clear the air considerably as regards the concrete. 
The table shows the results of crushing tests made 
at various periods up to ten months. 


Crushing Tests on 23-In. Cubes (3 to1) in Pounds per 


Square Inch. 
3 days Eee hi re bart we 958 
OG ene boa ie ae a 1363 
Tim oot =n eos es és 1718 
> we raat iets we ion ne 2536 
me) ws Fe es bes aie ine 2305 
a 5 ee sin we aie ie 4000 
a ae S te ae ie 3016 
2months... hes a me Se 2402 
3 nf eae as ao — me 3451 
2 cs ong at cS we 2080 
. baa ~o aw sive BY 4814 
=e oe ne me ve i 5709 
yt = x a ut a 4193 
> in aon ae oa des os 4539 


These results show variations such as are usually 
associated with prolonged tests of Portland cement 
concrete. The 21-day cubes were kept 14 days in 
air and 7 days in the Deval bath. e 2-month 
cubes marked ‘‘F” were kept one month in air 
and one month in a flue with a temperature from 
500 deg. to 600 deg. Fahr. These cubes, when 
taken out of the flue, were in perfect condition ; 
and it will be noticed that their ultimate crushing 
stress is equal to that of the ordinary cubes of 
considerably greater age. This is sufficient to 
indicate that such concrete does not deteriorate 
under the action of the dry heat to which it will 
be subjected in an ordinary flue, and it is thought 
that the figures clearly justify the use of a crushing 
stress of from 600 Ib. to 650 Ib. per square inch 
when first-class sand and cement are ; 

As regards the steel, no remarks are n 
here, as it is not subjected to any extraordinary 
conditions, provided it is carefully bedded in the 
concrete. It will be shown later, however, that, 
generally speaking, it is economical to use a com- 
paratively low stress in the steel. 

Coming now to the actual calculations for deter- 
mining the necessary thickness of concrete and 
reinforcement, several difficulties present them- 





* Sce ENGINEERING, November 23, 1906, page 700, and 


selves, the detailed consideration of which will 
prove interesting. It will be as well to at once 
_ out the necessity of avoiding the use of any 
ormuls without proving their correctness for the 
case under consideration, and to state clearly the 
assumptions which may be made. These are :— 

1. That the concrete is incapable of withstanding 
any tensile stress. . 

That its coefficient of elasticity may be taken 
as constant and equal to one-fifteenth that of steel. 

3. That a section which is plane before bending 
is also _— after bending, or, in other words, the 
strain diagram isa straight line. 

The question of the accuracy or otlrerwise of these 
assumptions cannot be entered into here ; suffice it 
to say that they are generally adopted and give 
results that agree well with tests of ferro-concrete 
structures. The first of the above assumptions, 
though generally ised as being essential for 
safety, introduces great difficulty in problems of 
combined bending and compression, of which that 
under discussion is an example. 

In any horizontal section of the chimney under 
consideration the stresses which have to be allowed 
for are the result of the bending moment due to 




















the maximum wind pressure which has to be con- 
sidered, and the weight of the chimney. It may at 
first sight appear that the proper course is. to calcu- 
late these stresses separately and add them, but it is 
at this stage some difficulty arises. Suppose, for a 
moment, that the percentages of steel and concrete 
are fixed, and the bending action is considered. by 
itself. The position of the neutral axis is then 
fixed, and the stress diagram will be as in Fig. 1, 
in which the inclination of the steel stress-line is 
fifteen times that of the concrete. Now to intro- 
duce the effect of the weight, we have to super- 
impose it over the section in such a way that its 
resultant coincides with the centre of that section. 
With a simple —— this a not = _ 
new stress diagram being a line parallel to the 
first, and at a distance Wis from it; W being the 
weight of the chimney above the section under 
consideration, and s being the total area of that 
section. 

Fig. 2 is a reproduction of Fig. 1, the dotted 
lines added indicating an attempt to adopt this 
procedure with a ferro-concrete chimney. The 
new steel line A, A, is parallel to the old steel line 
A A, and the new concrete line B, B, is parallel 
to the old concrete line B B. There is a change of 
stress in the steel over the whole area ; but in the 
concrete, on the compression side only ; since on 


To produce the uniform change of stress in the 
steel would obviously require a central load, but 
to produce the change of stress in the concrete 
would require a load on the compression side of 
the centre. This is obvious from Fig. 3, where 
the shaded area indicates the concrete which is 
subject to the change of stress. Hence it will be 
seen that such changes of stress as are shown in 
Fig. 2 cannot have been caused by a central load, 
but by a load acting at some distance from the 
centre on the compression side. 

If an eccentric superimposed load, therefore, pro- 
duces new stress-lines liel to the old, it will 
be obvious that a central load, such as the weight, 
must give new stress-lines not el to the old 
ones, but of smaller inclination to the base. It 
will be found that when the inclination of the new 
stress-line is unknown, as well as the distance of 
the new line from the old, the problem has become 
so intricate that it is thought that another method 
altogether will prove more convenient. 

The method adopted here is to decide first on the 
maximum stresses allowable in the concrete and 
steel at the mean circumference of the shell. When 
the shell is as thin as is generally the case with a 
ferro-concrete chimney, the actual maximum stress 
will vary very little from these figures, and can 
easily be determined. The compressive stress in 
the steel will be fifteen times that in the concrete, 
and it will be found that this figure does not limit 
the strength of the structure. Having determined 
the maximum stresses in the steel in both compres- 
sion and tension, the stress diagram, being a straight 
line, is completely determined, and cuts the 
in the ‘line of zero stress.” The stress at any point 
will therefore be proportional to its distance from 
this line. 

Let W = weight in pounds of the chimney above the 
section under consideration. 
M = moment in inch-pounds of the wind about that 
section. 
As in all chimney designs, these must be found by 
trial, involving a preliminary assumption of the 
thickness of the shell. Also let 
Coefficient of elasticity of concrete _ 1 


~ Coefficient of elasticity of steel 15 
7” = mean radius of shell in inches. 
t, = thickness in inches of an imaginary steel shell 
of mean radius r, having & i 
area equal to the actual area of reinforcing 





t- = thickness in inches of concrete only. 
Then 
t =t, +t. = thickness of chimney (inches). 
Let the maximum compression 
on concrete (measured at 


mean circumference)... = 600 1b. per sq.-in.* 


Which will make the maximum 
compression in steel ... «- = 9,000 Ib. - 
And let the maximum tension : 
in steel ... ak a = 12,000 Ib. es * 


We can now apply these values to the determina- 
tion of the stress-diagram. This is shown in Fig. 4, 
from which it is obvious that, if x is the distance 


Jos 


72000 























from the mean circumference on the compression 
side to the line of zero stress, we have, by similar 
triangles, 

(2r — x) 9000 = 12,000 x, 


a= O0.857r . . - & 


.". distance from centre of chimney to the line 
of zero stress 


whence 


= r (1-—0.857) = 0.143 r. 
It will be assumed in these calculations that the 
concrete is so thin that no appreciable error is 
introduced by taking the centre of pressure of a 
small radial section to be on the mean circumfer- 


* The particular value of the 





which are most 
icated later. 








February 22, 1907, page 247, 


the tension side the concrete takes no stress, 


economical in different cases, will be i 
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ence and the area= 2art. Itcan easily be shown 
that the error involved is on the side of safety. 
Referring now to Fig. 5, if a is half the angle 

subtended at the centre by the portion in com- 
pression, we have 

cos a = 0.143, 
whence 

a = 81 deg. 47 min. =1.427 radians. 

sin a = 0.9397, 
Knowing that the stress is proportional to the dis- 
tance from the line of zero stress, we can now de- 
termine the stress all round the shell, whence we 


can determine the total compression and the 
centre of compression, also the total tension and 
the centre of tension. 

Thus, consider a small radial element, as shown 
in full in Fig. 5, subtending an angle d @. 


Area of concrete = t. rd 0 (2) 
Area of steel =t, rd (3) 


Distance of the element from line of zero stress 
=r (cos 8 - 0.143). Hence, stressin the element 
ae . (cos @ — 0.143) ‘ ‘ 
= 600 x oe lb. per equare inch in the 
concrete (4) 
and in the steel 
(5) 
Thus the total compression on the element (con- 
crete and steel) 
= (2) x (4) + (8) x (5) 
= (te + 15t, )rde x 90% (cos @ — 0.143) 
0.857 r 


and the total compression on the compression side 
of the section 


15 x 6C0 eel lb. per equare inch . 


5 @  » 6007 (cos @ — 0,143) 
P = (te + 18. 2] rae ee 


= (to + 15t, ) 1400 r (sina — 0.143a + C). 


Sup the line of zero stress were to recede 
from the centre of the chimney, the compression 
arc would gradually diminish. It is easy to see 
that if by this method we reduced a to zero, the 
compression would be zero also, and hence the 
expression must vanish when a = zero. This gives 
CO = zero. 

It will be seen from the above expression that 
on the compression arc the steel is equivalent to 
fifteen times its area of concrete. 

Now, substituting the values of sin a and a, we 


have 
Total pressure = 1100 r (te + 15 f, ) (6) 


To find the distance of the centre of pressure 
from the line of zero stress, it is necessary to cal- 
culate the moment of the pressure about that line, 
and divide it by the total ——- 

Considering our small element again, we have 

Area = (te +15¢, )r dé. 
Sirens = 600 r (ons 6 — 0.143) 
0.857 r 
As before, distance from line of zero stress 
= r (cos 6 - 0.143). 
.". moment of pressure = 
690 r (cos @ ~ 0.143) 
(te + 15t,)rdé@ x 0.807 r 
and moment of pressure of the whole compression 


arc 
by 600 r (cos 6 — 0.143) 
=2Q(tc +150, rd@x- v(t — 0.148) 


x r (cos @ —0,148). 


x 7 (cos @ - 0.143) 


‘a 
= 1400 r? (tf. + 15t, ) | (cos 6 -0.143)2 dé 


0 
a a 
= 1400 r? (%. + 15%, ) CJ Se | cos 6d 0 
0 0 


=1400 72 (te + 15 ts 1 (§ +8in 26) 0.9867 sina 
+ 0.02040 + o} 


By exactly similar reasoning to that employed 
before, it will be obvious that the arbitrary con- 
stant C may be equated to zero, since the expres- 
sion must vanish for a = zero. 

Hence, substituting the values of a, &c., we have 

Moment of pressure = 750 r? (f- + 15 t; ). 

Hence, distance of centre of pressure from line 
of zero stress 

— moment of pressure _ 750 r? (t- + 15t, ) _ 0.681 r. 

pressure 1100 r (¢ +15 t, ) , : 

Similar reasoning enables us to determine the 
total tension and the position of the centre of 
tension. 

Consider a small radial element on the tension 
side, subtending an angle d 6 at the centre. 
Remembering that, as we assume the concrete 
incapable of withstanding tensile stresses, the steel 
only need be considered, we have 

Area of element = ¢, rd 0, 
stress on element proportional to distance from 
line of zero stress 
= 12,000 x * (00s 9 + 0.143), 
t r (1 + 0.143) 
tension in element 
= t rd 6 x 12,000 7 (008 9 + 0.143), 
"(lL + 0.143) ” 
tension in whole tensile arc 
T =2|'t, rd x 12,000 7 (008 4 + 0.143) 
A r (1 + 0.143) 
= 24.000 
1.143 
= 25,066 tr. 

The moment of tension of element about line of 

zero stress is determined as follows :— 
Area of steel = t, rd 0; 
= 12,000 x 7 {008 + 0.143) 
; r(l + 0.143) ° 
Distance of element from line of zero stress 
= r (cos 0 + 0.143); 


therefore moment of tension 
=t, rd 8 x 12,000 7 (cos 6 + 0.143) 


t, r (sina + 0.143 (# — a) ) 


Stress 


r(l + 0.143) 
and moment of tension of whole tensile arc 


= 2)" tr d0 x 12,000 7 (0084+ 0.143) 
. r(L + 0.143) 


x 7 (cos @ + 0.143), 


x 7 (cos 8 + 0.143) 


Ta 
= 21,000 ¢. e| (cos 6 + 0.143)? d @ 
0 


Ta ™-a 
=21,000 ¢, of (cos? 6 d 6 + 0.2857 [ cos 6 dé 
0 Jo 


To 
+ acon | d | 
0 


vs w—a , sin2(r—a) — > 
= 21,000 ts “sr +e) + 0.2807 sin (*-a) 


+ 0.0204 (w— a) + c] 


= 21,000 ¢, r® (0.8571 — 0.0707 + 0.2827 + 0.0349) 
= 21,000 x 1.1040 ¢, r? = 93 1984 ¢, 7%, 
.’. distance of centre of tension from line of zero 
stress 
— moment of tension _ 23,184 ¢, 7? 
tension 25,066 t, r 
Since all the forces are in equilibrium, the 
excess of pressure over tension must be due to the 


= 0.925 r. 





weight of the chimney (Fig. 6). We have therefore 


W=P-T 
= 1100 r (te + 15% ) ~ 25,066 ¢, r. 
= 1100 r te — 8566 r ty. 

W + 8566 r¢, 


*. t. => —-— . 





‘a 
+ 0.0204 j ae | 
t) 


We have now analysed the stresses in a section 
of the chimney, and can obtain from the conditions 
of equilibrium expressions for the thickness of the 
concrete and the area of the steel in terms of the 
weight, wind moment, and the mean radius of 
shell, 

The external forces are 

The wind-pressure acting horizontally and produc. 
ing a moment M. 

The weight, ooeing. vertically at the centre line = W. 

The reactions are P and T, acting as shown in Fig. 6, 

Taking moments about the centre of pressure, 
we have : 

Moment of external forces = M — 0.824 r W. 
Moment of reactions = T x 1.606 r. 


Equating these, we have 

M = 0.824 Wr + 1606 r x 25,0664, r. 
= 0.824 Wr + 40,256 t, r?. 
ee _ 0.824W 
~ 40,256 2 40,256 r° 
ae 
~ 40,256 72 48,855 r° 
_ W_, 8366 t 
~ 11007 1100 
= WwW , 7.77 M 

llwwr 40,256 2 
= Wy 
~ 13384r  5170® 
Hence total area of steel required = 2 rr ft, 

= M - 

6408 r 

Total thickness of chimney = 
_M Wis 
45982r° ° 1372r 
In like manner, similar equations can be calculated 
for any other stress ratios of steel and concrete. 
This has also been done for the ratios 600/14,000, 
600/16,000, and 400/16,000, and the results are 
given in Table I. on the opposite page. 

Coming now to the question of which stress ratio 
gives the most economical results, it would at first 
sight seem that this would be obtained when both 
steel and concrete are stressed to their maximum 
safe limit—say 600 lb. per square inch for the con- 
crete, and 16,000 lb. for the steel. A little con- 
sideration, however, will show that though this is 
undoubtedly true for the concrete, a lower stress 
than 16,000 lb. in the steel often gives the most 
economical results. 

Fig. 7 shows sections and stress-diagram of a 
chimney in which C is the side under compression, 
and T is the side under tension, and so propor- 


ts 


te (ante). 


7.787 W 
48,856 * 


square inch, 


ttti,= + 





_t 


---12.000--- 
----- 16 000------ 























Ratio Shaded. 


Bi 


tioned that the maximum stresses at the mean 
circumference are 600 lb. in the concrete and 
16,000 Ib. in the steel. The line of neutral stress 
A B can be determined as previously shown by the 
stress-diagram, and the shaded portion will then 
represent the area under compression. 

ow consider a similar section of the same mean 
diameter, and resisting the same total compres- 
sion and tension, but so proportioned that the 





maximum stresses are 600 lb. in the concrete, and, 





ET ES FE Te ERE Ee ee SE oe 


{ Sin. is the minimum thickness which can 
\ factorily moulded, and at the same time afford suf- 
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say, 12,000 Ib. in the steel. As before, the line of 
zero stress E F can be determined, and will be con- 
siderably nearer the centre of the chimney than 
AB. Hence a considerably larger arc of the 
chimney is in compression in the second case than 
in the first, and as the total compression and the 
stress per square inch on the concrete are assumed 
the same, it is evident that the shell in the second 
case (600/12,000 stress ratio) must be considerably 
thinner than in the first case (600/16,000 stress 
ratio). This means that—even assuming the weight 
of the chimney to remain unaltered—the section 
under consideration can be madethinner. If, how- 
ever, this thinning be continued to the top, the 


weight will be reduced, and the effect of this reduc- |, 


tion on the stability must be considered. 

Referring to lines Nos. 3 and 4 of Table L., 
it will be obvious that, other things being equal, a 
reduction of the weight (W) will always result in a 
reduction of total thickness and an increase in the 
steel. This is also evident if we consider the 
moment about P, as shown in Fig. 6, for any reduc- 


mulz should be tried, and this will result in a 
thicker shell and less steel. If the thickness of 
the shell is still under 5 in., the 600/16,000, or, in 
extreme cases, the 400/16,000, formula can be re- 
sorted to. 
Coming now to the actual design, it is evident 
t in a theoretically correctly proportioned 
‘chimney the shell thickness should taper gradually 
from top to bottom. In practice, however, any 
attempt to do this involves such an expense for 
shuttering as will make the cost nearly prohibitive. 
The usual practice is to make the shell of two 
different thicknesses only, with a break or offset 
about one-third up. 
Suppose now that the cross-section of a chimney, 
either at the top of an offset or at the base, has 
been determined by any of the formule given—say, 
for instance, the 600/12,000 ratio—it is evident that 
though the concrete must, for practical reasons, 
remain constant from that point up, there is no 
such restriction on the steel. 





| If a section, say, 20 ft. further up the chimney is 


TABLE I. 


Concrete stress— pounds per square inch .. @ - 600 
Steel stress—pounds per equare inch ag os . 15000 


M 
Total area of steel required .. 
Total thickness of chimney .. 


tion in W can be compensated for as regards stability 
by a smaller increase in T, because this latter acts 
at a greater radius, and hence the total compression 
P, = W + T will be reduced. 

The lowering of the maximum tension stress in 
the steel will, therefore, result in the reduction of 
the total cost of the chimney, so long as the increased 
amount of steel which it necessitates costs less 
than the concrete which it saves, It follows that 
the most economical stress ratio is determined by 
the relative costs of the materials—steel and con- 
crete. 


For comparison the proportions of the upper | bee 


120 ft. of a parallel chimney 6 ft. internal diameter 
have been calculated for three different cases— 
viz, maximum tensile stresses of 10,000 lb., 
12,000 lb., and 16,000 1b. in the steel, with a con- 
stant maximum compression of 600 Ib. - square 
inch, and the results are given in Table II. 














Tass II. 
ws it le 
e |3 |é i Le 13 | Cost. 
2 ja les | 38 | By) 
¢ |43/S8g| S| 94 |, 
2 Fl 2 ‘ 
3 | ga | ssa $4 |B? | Cen- | Steel.* | Total. 
d. in. | sq.in.| Ib. | Ib lydn#) £ | & 
600/10,000| 2.6 | 61.0 | 10,600 | 80,000 20 25) 57 | 82 
600/12,000 5.0 | 40.2 | 5,660 | 152,000 87.547, 31 | 78 
600/16,000; 8.0 | 211 | 2900 | 250,000'62 7S) 16 | 94 





* The cost of steel does not include the circular horizontal 
rings, which will not be directly affected by the stress ratio. 

The relative costs have been calculated on the 
assumption that the concrete costs 25s. per cubic 
yard, and the steel 12/. per ton. Nothing has been 
included for scaffolding or shuttering, as this will 
practically be the same for all three cases. 

The minimum number of vertical bars which it 
is thought desirable to use in any section of this 
chimney is twelve ; but these are not theoretically 
required for more than 90 ft. above the section 
under consideration in the first case, 60 ft. in the 
second, and 30 ft. in the third. Above these 
levels, therefore, the weight of steel allowed for is 
greater than is theoretically necessary. 

The application of the method is limited, as in 
some cases the shell becomes thinner than is’ de- 
sirable for practical reasons. It is thought that 

tials. 


ficient covering for the steel. It will be noted in 
the table that the cost in the first two cases is 
— the —_ a in the oi case the shell is too 

in for practical purposes. In this icular in- 
stance, therefore, the 12,000 Ib. tonsils theoes gives 


a shell which is at once the cheapest and the most 
practical, and it will probably be found to be so in 
most cases. 

_In calculating cases of this kind by the equations 
given above for 600/12,000 stress ratio, the thick- 
ness of the shell required may come out consider- 
ably under 5in. In this case the 600/14,000 for- 
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now taken and calculated by the same equations, 
\the steel and thickness of concrete pore will be 
found to be somewhat less than at the original sec- 
tion considered. As, however, the thickness of 
concrete is fixed, it will probably be found that 
the 600/14,000 stress ratio equations will give a shell 
thickness a ximating to the actual figure, and 
with considerably less steel than that shown by 
the 600/12;000 stress ratio equations. Again, if a 
section 20 ft. further up still is taken, the 600/16,000 
stress ratio equation will bably give the best 
results, and so on till the 16,000. equations have 
n used. Beyond that point the steel as shown 

by the 400/16,000. equations should be put in till 
what is considered to be the minimum area of steel 
required for bonding purposes is reached. This area 
should be carried right through to the top. 

Coming now to the first American hilure pre- 
viously mentioned, the data published are :— 


Height from point of failare to top = 131 fb. 


Internal diameter do 
Thickness of shell on pe ss 6 in. 
Area of steel (16—1} in. by 1} in. by 

7's in. tee bars) fee 4 thin = 7.04 eq. in. 


Assuming a wind-pressure of 50 lb. per square foot 
(which is equivalent to 25 lb. per square foot of the 
vertical projection of chimney). 

From the above we get 

= weight on section of 


ailure ... at 


18 x 131 x 150 


= 353,700 lb. 
Also bending moment due . 
towind ... aye .- = 25 x 12 x 181 x 65.5 
= 2,580,000 ft, -Ib. 
= 30,960,000 in.-Ib. 


Now by applying the formulze for 600/12,000 stress 
ratio we get thickness of shell necessary to safely 
carry these loads. 

= M_ + >i 
4582 r? 1372r 
30,960,000 353,700 
582 x 69 x 69 © 1372 x GY 
= 1.42 i’ 74 


= 6.16 
Also steel required i 
~ 68, 7776 
= 70—45.5 
= 24.5 


Or, applying the formul:e for 600/16,000 stress 
ratio, thickness of concrete required 
ae a 
2366.67 "1419 
= 2.26 + 3.62 = 5.88. 
Area of steel required 
» ae 2 
8685 r 10,230 
5L.7 — 34.5 
17.2. 


It would appear, therefore, that while the thick- 
ness of concrete was ample, there was not nearly 





enough steel to ensure safety, and, of course, this 
Setsloncy in steel greatly increased the pressure 








on the concrete by throwing the line of zero stress 
away from the centre of the chimney, and thus 
leaving a very small proportion of the section in 
compression. 

As nearly as can be calculated, the actual maxi- 
mum stresses which would be developed at the 
section under consideration by a 50 lb. wind-pres- 
sure would be approximately 750 lb. per square 
inch on the mean circumference, and 810 lb. on the 
extreme edge of the concrete, and 31,000 lb. per 
square inch in the steel. 

From this it is evident that the failure of this 
chimney cannot be said to cast any reflection upon 
the use of properly-designed ferro-concrete for such 
structures, as the stresses were certainly higher 
than would be egy = Y aesmeera by any engi- 
neer in thiscountry. On the contrary, the authors 
are convinced that, given sound design coupled 
with good workmanship, ferro concrete chimneys 
have in many cases sufficient advantages over 
other types to ensure their use in all but excep- 
tional cases. They will be found to have special 
merits where : (1) Space is limited ; (2) foundations 
are bad ; or (3) the height is great in proportion to 
the diameter. 








WINDING - ROPES, SAFETY - CATCHES, 
AND APPLIANCES IN MINE-SHAFTS. 
(Concluded from page 202.) 

Tue factor of safety necessary in a rope has 
received careful consideration on the Rand, the 
conclusion come to being that a factor of 6 is 
sufficient. We know that in British practice 
higher factors of safety are adopted, but it seems 
to us that, assuming careful periodical examina- 
tion of the rope and proper treatment of it, a 
minimum factor of safety of 6 should be sufficient. 
Since mining operations were recommenced on the 
Rand in 1901 there have only been two accidents 
due to the breaking of a rope while winding, and 
these two cases were both due to the rope having 
been allowed to deteriorate till its factor of safety 
was far below 6. 

The best method of attaching the rope to the 
cage has often formed a bone of contention among 
mining engineers, and a good deal of conflicting 
evidence has been brought forward on the subject, 
the splice, coned socket, split socket, and clips each 
having advocates. The Transvaal Mines Depart- 
ment has made special experiments, in view of 
obtaining reliable information on the subject, and 
results were obtained ranging from an efficiency 
of from 71 per cent. up to 100 percent. In the 
experiments with eight conical sockets, the lowest 
efficiency obtained was 71.12 per cent., while in 
three cases the rope itself broke quite clear of the 
attachment. In South Wales recently a Rope Caps 
Committee tested a number of these sockets, and 
obtained efficiencies varying from 35.3 per cent. 
to 76.5 per cent., or an average of 56.9 per cent. 
In the report supplied by this South Wales Com- 
mittee it was stated that the cause of failure was 
in all cases the rupture of the wires at the place 
where they were turned back to form the cone. In 
the opinion of the Transvaal Committee, if it is 
necessary, on account of limited head-room, to use 
these coned sockets, it is best to leave the wires 
straight, and to clean and tin them before drawin 
down the socket over them. The white metal need 
for pouring round the wires should have a melting- 
point less than 500 deg. Fahr. 

Splices may be looked upon as very satisfac- 
tory, for they have a high efficiency, and can be 
easily examined. They, however, require a 
skilled artisan to make them properly, and it is 
not every mine that is sufficiently large to find 
constant employment for such a man. On the 
whole, where there is sufficient head-room to allow 
for the space the fastening takes up, clips of some 
approved pattern may be used, and from expen- 
ments made by the Commission it appears that the 
Crosby type of clip, which provides a good bearing 
surface, is to ae | eae The work of attaching 
a rope to its load by means of a clip of this kind is 
very simple, and the exterior of the rope is easily 
accessible for examination. Its efficiency is also 
high, being about 90 per cent. Swivels between 
the rope and the load are not to be recommended, 
except in the case of sinking with an unguided cage. 

The subject of capping is one of vital importance, 
for the workmanship is of the class in which the 
chance of any carelessness or scamping should be 
reduced to a minimum, for the best design of cap- 
ping may easily be rendered extremely dangerous 
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through carelessness. This was strikingly illustrated 
in the failure of the guy-ropes of the wireless tele- 
graph tower at Machrihanish, N.B., during a storm, 
a description of which we gave on page 110 of our 
last volume. In this case, it may be remembered, a 
very good form of capping—the Roebling—similar 
to that adopted for the cables of the Brooklyn 
suspension bridge, was used; but the wires drew 
out of the socket owing to the wretched way in 
which the joint had been made. There seems little 
doubt that the tapered socket form of capping, 
when properly made, is one of the best forms. 

In view of the number of serious accidents that 
have occurred owing to overwinding of cages, an 
the loss of life caused thereby, a great deal of trouble 
has been taken on the Rand with the object of ascer- 
taining whether it was possible to recommend any 
special form of device to prevent such catastro- 
phes. In the 24 years ending December 31, 1906, 
the total number of accidents due to this cause in 
the Transvaal was sixty-seven, of which nine were 
fatal ; sixty-one out of the sixty-seven were cases 
in which no overwinding-hooks ‘or ‘‘ visors” were 
fitted. In five of the cases out of the sixty-seven 
an overwinding - hook would have prevented the 
cage from going to the bottom of the shaft, had one 
been fitted, and would probably have saved life ; 
in forty of the cases an overwinding-hook would 
have prevented the cage going to the bottom of 
the shaft and would probably have prevented 
damage to property, while in the remaining twenty- 
two cases overwinding-hooks could not have been 
fitted. Since the beginning of 1907 there have, 
up to the date of the report, been three cases of 
overwinding in which the detaching -hook acted 
successfully. 

In the face of the evidence produced in the 
Transvaal it is not surprising that the feeling is 
strongly in favour of the adoption of detaching- 
hooks for winding in vertical shafts. With this 
limitation, however, that in very deep shafts, where 
rests are for loading, the heavy hook is a 
possible source of danger, for the length and the 
weight of the rope hanging in the shaft makes it 
difficult for the driver to control the amount of 
slack given out, and there is a chance of the hook 
bumping on the top of the cage. In inclined or 
compound shafts the use of detaching-hooks is not 
looked upon with favour. 

The extent to which automatic devices designed 
to prevent overwinding are at present in use in the 
Transvaal is shown by the following figures :— 

Gold-Mines. Coal-Mines. 
With safety devices... wd 7 2 


Without safety devices 117 19 
Tested with satisfactory - 
1 


results ce sa ee 
Tested with unsatisfactory 
results bas ne Nil Nil 
2 1 
Nil Nil 


Operated successfull one 
ro canneenadeiiy an 

In the Transvaal mines, converging guides, buffer- 
beams, safety-keps, or clutch-beams are not made 
use of to any great extent in the head-gears, but 
their use is recommended by the authorities. 

In two-and-a-half years, out of a total number 
of sixty-seven overwinds, fifty-six were due to the 
engine-driver’s neglect, and of this number thirteen 
were caused by the engine-driver having his re- 
versing lever in the wrong direction. The Com- 
mission, however, did not recommend the use of 
any contrivance attached to the reversing lever to 
prevent the engine being started in the wrong 
direction, for, before being able to do this, it is 
thought that such device should be thoroughly 
tested. 

With regard to safety-clutches placed on the 
cage to prevent its falling, in case the rope should 
break, statistics show that such catches have saved 
life on many occasions, and during the Rand 
inquiry great pains were taken with the view of 
establishing the reliability of selected devices, 
When considering the question of safety-catches 
eighty-four designs were submitted for trial, five 
of which were selected for test. These were the 
Wilkinson, the Schweder, the Undeutsch, the 
Hughes, and the Garvin devices ; the first two 
of which were brought forward as being applicable 
for both wood and steel agers while the remain- 
ing three were applicable only to timber guides. 
Another safety-catch was favourably noticed, but 
as the drawings came to hand too late, the device 
could not be practi tested. 

Before further reference is made to these 


it may be stated briefly that the characteristics of | U: 





a good clutch are that :—1. The instantaneous 
release of tension in the rope at the time of its 
fracture must at once be taken advantage of through 
the medium of some spring connection to operate 
the retarding agency. Weights in place of springs 
are not considered reliable. (2) The movement 
of the spring may be utilised to create a small 
relative movement of the draw-bar of the cage. (3) 
Th2 draw-bar motion should be utilised to work the 
brake mechanism in a so far non-reversible manner 
that, once the brake is in action, it will require the 
cage to be actually raised, or a pull of the rope 
equivalent to this, to release it in the slightest 


d|degree. (4) The tension of the spring should be 


as small as ny not more than half 
the weight of the empty cage. (5) On account of the 
instantaneous nature of the motion of the parts, and 
the small force disposable to effect it, the weight 
of the actual moving parts should be reduced to a 


- 
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Fig .10. 
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minimum. (6) The retarding action of a good 
safety-clutch should secure the arrest of the cage on 
its. downward journey without injury to the occu- 
nts. (7) The retarding force, whether produced 
y deformation and friction with wooden guides, or 
by friction on steel guides, should be within prac- 
tical limits, inhegentons of the amount of reduc- 
tion in size due to wear that the guides may have 
previously sustained. (8) The direction of applica- 
tion of the retarding force should be such that the 
guides and their supplementary framework are 
maintained in position. (9) The safety-catch, after 
having stop the cage, should maintain it in 
position until it is again lifted. (10) The safety- 
catch should be equally reliable in its action, 
whether the rope breaks on the ascending or de- 
scending trip. (11) The mechanism should be 
capable of ready examination, and designed with 
due consideration to the severe working conditions 
that it has to meet with in mining practice. 
The result of these tests was that, although 
none of the devices actually tried entirely met the 
pgm requirements, the following gave the best 


For vertical shafts with wooden guides—the 
ndeutsch, 








For vertical shafts with wooden guides—the 

Schweder. 
shafts with steel guides — the 
Schweder. 

Tn face of the views expressed by the Transvaal 
Commission, it may be interesting to describe in 
detail the two safety-catches mentioned. We will 
take the appliance of Professor H. Undeutsch, of 
Freiberg, first. It is shown in Figs. 10 to 13, an- 
nexed, and its action is as follows :— When the rope 
breaks, the spring j pulls the draw-bar h down a 
short distance, and operates the levers 0, p, gq, r, 
which are hinged at o, and are there connected to the 
draw-bar, while the other end r of each lever rests 
below the catches d, which are thereby raised a 
small amount to the point m, Figs. 11 and 13, and 
enter the wood of the guides a. Any further pene- 


tration is due to the weight of the cage. The 
catches d are attached by means of the pins O to 
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the cage itself. It is the descending weight itself 
that forces the knife-catches d into the wood, the 
catches bearing up against the stops /. 

Schweder’s safety-catch is shown in Figs. 14 to 
17, page 329. The main parts of this catch are the 
spring A round the cylinder H, the plunger piston I, 
the rod K, with disc L, the cylinders C, OC, with 
piston D, the girder E, with the shoes F, the vessel 
G, which is filled with liquified carbonic acid gas, 
the piston-valve M, with the additional disc-valve 
N and the lever B. There are also the pressure- 
gauge O, the stop-valve P, and, finally, the pipe- 
connections to the gauge O and to M, as well 
as from there to the cylinders C, C and H. 
The action of the catch is as follows :—So long as 
the cage is suspended from the rope, the spring A 
(Fig. 17) is compressed, and the disc L is hard 
against the bottom end of the cylinder H. The 
lever B (Fig. 14) is then in its top position, as is 
also the piston-valve M—i.e., the carbonic acid 
gas from G is cut off by the valves M and N. 

Now should the rope break, the spring A will 
expand, and will force the lever B down, and the 
rong M and the disc-valve N will be forced 

own, and the carbonic acid gas be freely admitted 
to the cylinders C,C and H. This will force out 
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Fig.44. 


the two cylinders C and C, and will press the shoes 
F against the runners, and will cause thereby a 
great amount of friction, gradually bringing the 
cage to rest. In the meantime the cylinder Hi has 
been forced down by the carbonic acid, and the 
spring A compressed, This prevents the tail-rope, 
which might have been caught in the shaft timber 
above, from unlocking the safety-device. 

_ The area of the piston I may be of any size, but 
it is well to have it only so large that the total OO, 
pressure on it is only equal to the maximum pull of 
the hoisting-rope. In case the device should act 
when not wanted, as, for instance, when the cage 
comes to rest at the bottom of the shaft, when 
the oe is again tightened the pull on the 
draw-bolt K litts up the cylinder H, and forces the 
CO, back into the vessel G until the piston- valve M 
is in position, and the gas is free to exhaust. 
Although to us the means to an end seem to be 
somewhat complicated, in the action of this safety- 
catch, it has been recommended by the Commission, 
and therefore, no doubt, possesses merits. It is, it 
is claimed, very light, acts without jerks, can be 
applied to wood or steel runners of any shape, 
is very powerful, and the uneven wear of the 
runner does not make any difference to it. A ty 

of safety catch invented by Mr. K. Schweder, for 
inau-cages in inclined shafts, is also recommended 
by the Commission. 

In this Transvaal inquiry, in addition to the 
facts already alluded to, other evidence was forth- 
coming, all bearing on the question of greater 
Safety in mines. Some of this evidence was in con- 
nection with signalling, and on sinking shafts with 
buckets or skips. Further, the Commission re- 
commended that no safety-catch shall be placed on 
the ‘* Permitted ” list until its reliability has been 
thoroughly established by suitable tests carried out 
at the Government expense and under the direction 
of the Government mining engineer, notice of 
which tests should be previously advertised in the 
daily Press. Much more might be written on other 
interesting points discussed in the report, but the 
chief features have already been dealt with, and space 
will not allow us to enter further into the sub- 
ject. We consider this work done by the Transvaal 
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Government is admirable, and 
we trust it may bear fruit in 
greater safety in the working of 
mines, and produce a conse- 
quent higher efficiency. Any- 
one, however, wishing to pursue 
the matter further may study 
it in detail in the original, the 
title of which is ‘‘ Report of a 
Commission appointed by His 
Excellency the Lieutenant-Gov- 
ernor of the Transvaal to In- 
—_— into and Re upon the 

se of Winding-Ropes, Safety- 
Catches, and Appliances in Mine 
Shafts.” It is printed at the 
Government Printing and Stationery Office, Pre- 
toria. 





THE RUSTING OF IRON. 

In spite of all investigations the chemist is not 
yet in a position definitely to tell the engineer how 
iron rusts, and which kinds of iron are particularly 
subject to rusting. The engineer will, of course, 
receive an answer when inquiring ; but the answer 
will vary with the authority he consults. The ques- 
tion is not one of exclusively chemical nature, with 
which the engineer need not concern himself. 
Boiler corrosions are sometimes ascribed to inferior 
materials, said to favour rusting. The charge is not 
rarely made on insufficient evidence, and it cannot 
be said that the papers, of imposing length, which 
electrochemists have of late published on the 
passivity of iron and on cognate features have helped 
the engineer much. 

It is generally conceded that iron will not rust in 
dry air, and that it will rust in moist air.. Since 
in the latter case a hydrate is formed, and not 
one of the anhydrous oxides, both the oxygen 
and the water are obviously concerned in the 
rusting. But the question whether the impuri- 
ties of the air—the carbonic acid, in the first 
instance, then the nitrogen compounds—play any 
essential part has again become controversial. 
Nobody disputes that such accidental impurities as 
sulphurous acid are injurious to the iron. Itis the 
carbonic acid about which the fight has been 
renewed. In October, 1905, Professor Wyndham 
Dunstan, Dr. H. A. D. Jowett, and Dr. E. Gould- 
ing, of the Imperial Institute, brought before the 
Chemical Society an account of researches on 
the rusting of iron. The chief results had been 
obtained already in 1898 and 1899, and had not 
been re-tested since. In 1905 most English 
chemists probably believed, on the strength of the 
investigations of Crace Calvert, of 1871, and of 
Crum Brown, of 1888, that iron rusted through the 
combined action of the 7 and carbonic acid 
of the air in the presence o Tiquid water, the iron 
carbonate first formed being gradually converted 
into a ferric hydroxide, or brown rust, by the atmo- 
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spheric oxygen. Dunstan maintained that iron, 
oxygen, and liquid water were alone necessary for 
pie woe ewe that the carbonic acid played quite a 
subordinate part ; he also believed that the reaction 
presup’ the intermediate formation of hydrogen 
peroxide. These conclusions were soon afterwards 
attacked by Dr. G. T. Moody, of the Central Tech- 
nical College, South a who asserted that 
the presence_of carbonic acid was absolutely essen- 
tial for the rusting process in air and water, and 
that hydrogen peroxide had nothing to do with 
the phenomena. The controversy was thus re- 
opened, and other important researches have re- 
cently been published. 

We s that Dunstan and his collaborators 
believed in the importance of hydrogen peroxide. 
They were unable to prove its presence, but 
8 ted that it was a n intermediate 

ct, — probably formed, as Traube had 
proposed, by the decomposition of water. Dunstan 
di on several points with Calvert. They 
found that none of the following agents had any 
visible action as long as the temperature was con- 
stant : dry gases, moist oxygen, moist oxygen and 
carbonic acid, moist oxygen and ammonia, and 
moist carbonic acid (OO,); but that moist oxygen, 
as well as moist oxygen together with CO,, pro- 
duced rust when the temperature fluctuated so that 
liquid water was condensed on the iron. Calvert 
does not appear to have observed this influence 
of temperature fluctuations and of the moisture 
deposit, which, however, was fully recognised 
by I. Spennrath, whose researches seem entirely 
to have been overlooked by the British chemists, 
and also by the American chemists, to whom we 
shall presently refer. 

In 1895 Spennrath presented to the Verein zur 
Beférderung des Gewerbefleisses a chemical and 
physical study of anti-rust paints, in which he first 
studied the —— problem. He concluded that 
rusting required the combined action of oxygen 
and of liquid or condensed water. Iron remained 
bright for years under water deprived of its oxygen 
by boiling, and remained also bright when sus- 
pended over water or in saturated steam, provided 
the temperature was not lowered to condense water 
on the metal. Neither was iron attacked in the 
boiler, because the oxygen would be removed by 
the boiling, except at the water-line. To keep rust 
out of a boiler which is only to be used temporarily, 
the boiler should be filled and boiled up, therefore. 
Spennrath further pointed out that gasholders did 
not rust inside, because the oxygen was kept out. 
The presence of CO, was not necessary to the rust 
formation ; for iron did not rust when suspended 
over caustic soda, which would absorb the COQ,, as 
long as a condensation of water on the iron did not 
take place. Water and carbonic acid together 
yread rust, however, because the acid dissolved 
some iron, which was further oxidised by the oxygen 
of the air. The drops falling from iron roofs in 
| textile works, Spennrath pointed out, were colour- 
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less, but they gave rust-spots because the dissolved 
ferrous carbonate was afterwards oxidised. Iron 
— faster in the presence of acids and of many 
salts. 

Moody’s objection to the arguments of Dunstan 
—we mentioned already that he does not refer to 
Spennrath—is that Dunstan and others did not 
take sufficient care in their experiments to exclude 
the presence of carbonic acid, which is an extremely 
difficult task. Moody found that no rusting what- 
ever resulted when air was bubbled for five weeks 
through the distilled water covering a piece of 
bright iron, provided the air was passed through 
pos over caustic potash and soda-lime. When after- 
wards air, merely sucked through a tower contain- 
ing pumice-stone moistened with distilled water, was 
admitted, tarnishing of the iron set in in six hours, 
and was followed bycopiousrusting. This experiment 
of Moody’s, on which he lays great stress, does not 
really prove that carbonic acid is the pri rust- 
ing agent ; it might be anything in the air which is 
not absorbed by caustics. In other experiments he 
demonstrated that the absorption of oxygen by 
iron exposed to air and water is almost entirely 
stopped if all the carbonic acid of the air is removed. 
He also analysed rust from the unpainted interior 
of iron flushing-tanks, which had not been scraped 
for years. The rust was brown on the outside, 
almost black on the inside, and contained, for ex- 
ample, 56 per cent. of the iron as ferric oxide, 33 
per cent. as ferrous oxide, and 11 per cent. as 
ferrous carbonate, in addition to some calcium 
carbonate. With hydrochloric acid this rust 
effervesced, briskly evolving carbonic acid, and when 
exposed to the air the rust lost in eight days half 
of its ferrous oxide and of its carbonate by further 
oxidation to ferric oxide. The persistency of the 
ferrous oxide in the rust Moody ascribes to the 
circumstance that rusting iron continuously liberates 
hydrogen at its surface. He determined this hydro- 
geo in other experiments, in which he dissolved 
iron in carbonic acid and water; the solution was 
clear and colourless, but turned turbid when air 
had access. In hydrogen peroxide, free of acid, 
iron did not rust at all. 

In March last year Moody showed other experi- 
ments before the Chemical Society, in order to de- 
monstrate that acid is essential for the rusting 
process. Some French nails were placed in distilled 
water—some with their heads upward, some ver- 
tical, some inclined ; about 14 in. of distilled water 
stood over the nails. In twenty-four hours brown 
particles began to settle on the heads and also on 
the upper portions of the inclined nails, while the 
vertical portions remained bright. When filter 
paper was placed above the nails, the rust would 
collect on the ee on the iron—showing 
that rust is an oxidation product of dissolved iron. 

We now turn to the electrolytic theory of rust- 
ing, to which W. R. Whitney gave definite shape 
in a paper read before the American Chemical 
Society in 1903. This thesis goes back to the 
electrolytic solution tension of Nernst, who has 
not himself studied the rusting process in particular. 
According to Nernst, a solid dissolves in a liquid 
just as it evaporates ina gas. The vapour tension 
makés the solid evaporate, and the solution tension 
makes it dissolve, until the osmotic pressure of 
the saturated solution formed stops further dissolu- 
tion. Metals now differ from other substances in. 
so far as they can only pass into solution in the 
shape of positively - charged ions. We speak, 
therefore, of electrolytic solution tension in the 
case of metals. When a metal is dipped into pure 
water, it emits some positive ions, which charge 
the water positively, while the metal itself be- 
comes negatively charged. At the same time 
electrostatic attraction is set up between the 
two charges; this force opposes the solution ten- 
sion. It the two forces are in equilibrium, the 
dissolution is arrested, ani this will often take 


lace before appreciable quantities of the metal 
i because the electrostatic’ 


ave been dissolved, 
capacity of the ion is enormously large. If, how- 
ever, the solution tension is strong, then any other 
positive ions, already contained in the water— 
which is always dissociated to a slight extent 
into the ions H* and OH’, the dot standing for 
positive, the dash for negative ions—are driven from 
the solution towards the metal, a potential differ- 
ence is set up, a current flows, and the dissolution 
of the metal proceeds while hydrogen is liberated. 
This latter case will better be understood if we 
imagine a metal like iron dipping into a salt solu- 
tion like copper sulphate. The sulphate contains 





copper ions; the emitted iron ferro-ions drive 
these copper ions to the iron plate where they are 
deposited. Everybody knows this ; what we are 
apt to forget is, that just as much iron—in electro- 
chemical equivalents—is dissolved as yc ae is 
deposited. Going back to one metal and pure 
water, we find that potassium most readily dis- 
solves in water (with almost explosive energy), 
because its solution tension is very great, so that a 
strong potential difference is established, and a 
powerful generation of hydrogen is observed. Iron 
dippivg into pure water finds there only very few 
rt ae ions. Yet Whitney stated that, in the 
course of weeks, bright iron dissolved in pure water 
freed of its air by boiling ; the clear solution became 
cloudy idberannle on admitting air, and iron hydrate 
was deposited. That any dissolved iron would first 
be in the Secstes condition—colourless when diluted 
—and that it would not become visible before its 
oxidation to ferric oxide, is undisputed. But Dun- 
stan, repeating Whitney’s experiment, did not find 
that any iron was dissolved by pure water, nor that 
any hydrogen was evolved, which the dissolution 
of the iron should have liberated. Whitney further 
pointed out that a trace of carbonic acid would act 
catalytically, so to say, by causing the dissolution 
of an unlimited quantity of iron. 

Whitney’s views are supported by Dr. Allerton 
S. Cushman, assistant director of the United States 
Department of Agriculture, who last year presented 
a report—published as Bulletin 30 of that depart- 
ment—to the American Society for Testing Mate- 
rials, meeting at Atlantic City. According to Whit- 
ney, substances splitting off hydrogen ions—e g., 
acids—should promote rusting, and substances 
splitting off hydroxyl ions—e.g., bases—should in- 
hibitit. Cushman emphasises this point. Broadly 
speaking, experience favours this view, for we know 
that eae corrode, and alkalies preserve iron. But 
the question is not so simple; strong alkalies 
attack iron. It may appear strange, on the other 
hand, that oxidising agents, like chromic acid and 

otassium bichromate, should prevent rusting. 

unstan says they do so, because they destroy the 
hydrogen peroxide. Moody denies this, and Cush- 
man ascribes the protection to the passivity induced 
by the bichromate. 

The passivity problem is too wide to be discussed 
on this occasion. We must content ourselves with 
afew remarks. Some metals certainly turn passive 
when they cover themselves with a layer of im- 
pervious oxide. Iron rust, unfortunately, is not 
impervious, and in many cases there is no visible 
oxide film, and we may merely have to deal with 
a gaseous film of oxygen, or also of hydrogen. 
Cushman dipped a rod of iron for hours in bichro- 
mate solution of 5 or 10 per cent.; the iron re- 
mained apparently unchanged, but it turned ive. 
When afterwards immersed in a solution of copper 
sulphate, the rod did not at once take a deposit of 
copper, as it should in the active state; but the 
immersion in the sulphate had to be repeated at 
least six times before any deposition of copper was 
noticed. 

As, further, iron does not rust when under bi- 
chromate solutions, even when air is passed through 
the boiling solutions, Cushman recommends—as 
others have done before him—to add a small quan- 
tity of potassium bichromate to the feed-water in 
order to prevent rusting of boilers. A solution of 
,¢5 normal would suffice, which would mean 1 Ib. of 
bichromate for 1500 gallons of water. In view of 
cases of rapid corrosion of the steel boiler tubes of 
vessels fitted with turbine engines, he considers 
such a precaution necessary ; the customary protec- 
tion by means of zinc strips is difficult to apply in 
these boilers. This destruction within a few months 
may be due to the influence of volatile acids, as 
Spennrath already —_ Volatile organic 
acids, impinging upon the bronze blades of the 
turbine, dissolve some copper ; those copper ions 
would hasten the dissolution of the iron which 
would be very slow and soon stopped, as we pointed 
out, in pure water. 


In order to demonstrate that the ions, the ferro. 


and the hydroxy] ion, are really active in the rust- 
ing processes, Cushman prepared his ‘‘ ferroxyl,” 
a gelatinised mixture of phenolphthalein and ferro- 
cyanide of potassium. Wires and strips of sheet 
metal embedded in this ferroxyl became marked 
with irregular blue and red spots; the blue is 
said to be due to the reaction between the ferro-ion 


and the ferro-cyanide under formation of Turn-. 


bull's blue, the red due to the reaction of hyroxyl 


with phenolphthalein. One does not feel certain ' 





that this somewhat coarse test really marks the 
distribution of the ions. But there is no douht 
that rusting is much promoted by electrolysis. 
Dunstan disputed that the rusting is primarily 
electrolytic in nature, but he found, as was to be 
expected, that iron would not rust in many salt 
solutions when wrapped with zinc foil (in which 
couples the iron is the electro-negative element), 
and would rust when wrapped with platinum (to- 
wards which iron is positive). As now the different 
sorts of iron are not electrically neutral to one 
another, and as local couples are set up in ordinary 
iron, which always contains various impurities, 
Cushman suggests that we should use the purest 
iron and avoid galvanic contact with other metals, 
so far as possible. The practical range of this 
possibility is, however, very limited, and the 
recent experiments—still being continued—of A. 
Schleicher and G. Schultz, of the Technical High 
School at Munich, once more show that the matter 
cannot be put so broadly. 

Schleicher and Schultz suspend plates of iron in 
water, and couple them with resistances and a 
galvanometer in the way which is usually applied 
for conducting polarisation tests. The curves which 
they thus obtained were all smooth. When two 
somewhat rusty iron plates were coupled, the one 
plate would become covered with gas bubbles, while 
turbid striw began to descend from the other ; the 
former plate corresponded to the (positive) carbon, 
the latter to the (negative) zinc of a voltaic couple. 
After a while, bubbles and striz could be noticed 
on both plates. When the strie from the two 
opposite plates began to mix with one another, the 
potential difference vanished. With this couple 
the potential fell continuously, rapidly at first, 
during the 90 minutes of an experiment ; exactly 
the same phenomena were again observed after 
the plates had been dried in the air. When 
two bright plates, cleaned with emery paper and 
a dry cloth, were coupled, the initial potential 
difference had a lower value; it decreased, became 
negative, and rose again at a fairly uniform rate 
for the three hours of the experiment. The 
general appearance of the plates and water was the 
same as in the first experiment ; during the reversal 
of the polarity, gas-bubbles were not seen on either 
plate. One bright plate coupled with a rusty plate 
gave a curve of first decreasing and then slowly 
rising potential, attaining a higher than the initial 
value ; at first only the bright cathode showed the 
formation of strive. On renewing the experiment 
several times with the same plates, re-polishing the 
cathode and drying the anode, the same kind of 
curves resulted ; but the observed initial and the 
minimum potentials showed higher values. The rise 
of potential would particularly be marked and steady 
on open circuit, which indicates that a depolarisa- 
tion takes place in the cell ; on shaking the liquid, 
the —_ would drop off. Finally, the poten- 
tial difference would always vanish ; the liquid was 
then very turbid, and the bright cathode, which 
had turned greenish during the experiment, would 
show some spots of rust. 

On electrochemical lines these observations can 
be summed up as follow :—As long as there is no 
potential difference between the two plates, or the 
potential remains constant, both plates are equally 
attacked ; with varying potential difference the one 
plate is more changed than the other. The maxi- 
mum potential difference observed was 0.36 volt ; 
the corresponding current intensity, 0.00018 ampere. 
When plates of carbon and bright iron were coupled, 
the carbon became the ancde, the potential set in 
rather high, and rose on open circuit continuously 
to 0.77 volt in. 24 hours ; after five more hours, 
the water had become very turbid, and the galvano- 
meter had gone back to zero. Plates of wrought 
iron rusted more when alone than when coupled 
with carbon plates ; plates of cast iron behaved 
similarly, but showed smaller potential differences. 
In couples consisting of one wrought-iron and one 
cast-iron plate, the latter was chiefly attacked ; 
finally, however, both were found rusted. In water 
containing carbonic acid, cast-iron shavings and 
grains were always more rapidly dissolved thr1 
wrought-iron particles of the same kind. 

These experiments indicate both that the differ- 
ences in the behaviour of different kinds of iron 
may disappear on prolonged exposure, and that 
some other factors have to be taken into considera 
tion. From the researches of G. T. Beilby we 
know, in fact, that the same metal, whether pure 
or impure, behaves very differently in mechanical, 
physical, and chemical respects, when in the soft 
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when in the hard phase. Beilby has con- 

=a potential measurements on the hard and 
soft phases of the same metal, = C. . Fawsitt 
has followed the corrosion question up, from 
point of view, with special regard also to the beha- 
viour of iron and to the solution tension. C. F. 
Burgess and Engle have dissolved sheet irons in 
diluted sulphuric acid and hydrochloric acid, and 
found, somewhat to their surprise, that pure electro- 
lytic iron dissolved much more quickly than cast iron 
and steel. After being heated up to 1000 deg. Cent. 
the electrolytic iron fell in with the others ; but this 
heating altogether changed the order of the corro- 
dibility of the various irons. Fawsitt has pointed 
out that the electrolytic iron is readily dissolved 
because it presents a large crystalline surface. 
Surface condition and mechanical treatment are no 
doubt important features. : 

For the engineer, delicate laboratory determina- 
tions of potential differences have little value. Such 
determinations do not tell him how the iron will 
really behave when riveted up in his boiler or 
building. We cannot decide whether the rusting 
is primarily electrolytic or not. It is certain, how- 
ever, that small potential differences can, in the 
course of time, give rise to very bad electrolytic 
corrosion. We pointed out some time ago that 
even the iron in ferro-concrete is exposed to such 
corrosion. The engineer will therefore do well to 
use chemically and mechanically homogeneous iron 
in structures in which rusting has to be guarded 
against. 
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The Andes and the Amazon. Life and Travel in Peru. 
By C. Rectwatp Enock, F.R.G.S. London: 
Fisher Unwin. [Price 21s. ] 

Tue Southern American series is designed to give 
a political history of South America, together with 
a description of its natural resources, peoples, com- 
merce, and future prospects. The first volume 
dealt with Chili; this, the second, deals with Peru. 
The idea of such a series is a good one, since there 
is little literature on the subject, the best books to 
our knowledge being more particularly books of 
travel and exploration, in which descriptions of 
present conditions, &c., are introduced more or less 
incidentally. 

This being so, we looked forward with interest to 
Mr. Enock’s book. We confess we were very dis- 
appointed. One or two of his chapters are inter- 
esting, more particularly those read before the 
Royal Geographical Society, or printed in its journal ; 
and much of the information, were it collected 
and put into suitable form, would be useful to 
those who wished to gain a rather superficial 
knowledge of the subject. But as a whole the 
book seems to us a failure, and a rather preten- 
tious failure ; and this is the more to be regretted, 
since the subject is a very interesting one. The 
former abode of the Incas, the scene of a civilisa- 
tion rivalling that of ancient Egypt, and extending 
into far more modern times, Peru would be inte- 
resting on that ground alone; when it contains as 
natural attractions, so to speak, the chain of the 
Andes, the Amazon, and the forest district known 
as the Montana, it becomes fairly fascinating. As 
we say, the more is it to be regretted that Mr. 
Enock has not been able to express its fascination. 
Not that he does not try ; perhaps he tries too hard. 

It has been said that all can be forgiven the 
founder of a school except the school he founds. 
Mr. Enock is a disciple, we imagine, of Ruskin and 
Carlyle, and his purple patches are sins for which 
they will have to answer. Apparently he thought 
the ordinary style of travel-books was too prosaic, 
and his pages are disfigured by passages like the 
following. Thisis a mild example. He is describ- 
ing an re in the mountains : — ‘‘ High 
terraces an escarpments, where cloud-spectres 
paced to and fro like vague deliberators, I saw ; 
and long vistas of dim peaks, stretching away for 
ever, maze after maze in labyrinthine sequence, 
greeted my eyes. There rose dim rock-bowers, 
time rippled and impressed, a fair blending of stern 
stone and vapour and ether-kissed summits, where 
&venues opened to nought save the imagination, 
and where the vision passed with fearf glance. 

ost in grey distance were these soundless 
panoramas, far-stretching, awful, fascinating, where 
the soul, inspired for a period, leaves its clay. 


cant silent, inscrutable, inexorable, stern soli- 


igned supreme, sovereign of that inorganic 


T, |one case the drawin 


world.” But enough, as the author observes. 
Where the above scene was we do not know, since 
Mr. Enock has an annoying habit of beginning his 
chapters with indefinite phrases, such as, ‘*On one 
of my expeditions,” or, ‘‘continuing my journey,” 
or ‘fon another occasion,” and very seldom does 
he give any definite idea where he was on 
any parti occasion. Besides putting his 
— together in the above style, the author 
chooses very curious epithets at times: snow very 
rarely gleams like porcelain, and we do not know 
what ‘‘silent geometry” is, nor the ‘‘ millennium 
goal.” He uses ‘‘to” in place of ‘‘for,” ‘‘ of” for 
‘**from,” and in many other instances shows a com- 
plete disregard for the ordinary rules of grammar 
and syntax. He addresses the reader—‘‘ Good 
reader, smile not:” he says ‘‘and which.” In 
short, his style is such that it is only with an effort 
we could read the book at all in the hope of finding 
some interesting information buried in this mass of 
verbiage. He has certain powers of observation, 
and his remarks on the industries and possibilities 
of Peru are interesting ; much more so than those 
on the characteristics of the le, which he seems 
to have viewed very sonia. We trust the 
story told on page 108 is not typical of either Peru- 
vians or English ; it seems to us neither creditable 
nor edifying. 

Even Mr. Enock’s facts are not always correct. 
He suggests that a peak called Sorata, 23,600 ft., 
is the third highest in the globe. True, he does not 
vouch for this himself, but a very little inquiry 
would have shown him that there are at least fifty 
peaks in the Himalayas over 24,000 ft. And the 
quotation on page 80 is incorrect. The illustrations 
hardly make up for the badness of the text ; neither 
the sketches nor the photographs are good. In 
does not correspond to the 
description at all, and in another the sketch is more 
like a nightmare than the summit of the Andes. 

The faults we have pointed out have a very great 
cumulative effect, and we cannot conscientiously 
commend the book. Again we regret a missed 
opportunity. 


Fabrikorganisation, Fabrikbuchfiihrung und Selbstkostcn- 
berechnung der Firma Ludw. Loewe and Co., Actien- 
geselischaft, Berlin. By J. LitientHau. Berlin: 
Julius Springer. [Price 10 marks.] 

Tus is a history and a description of a manufactur- 
ing company written in a new form, and one which, 
notwithstanding the great care evidently bestowed 
upon it, will not, we believe, appeal to a very 
large class of readers. The book, as its title states, 
deals with the well-known establishment of Messrs. 
Ludw. Loewe and Co., Berlin, and gives very 
minute data as to the manner in which all accounts 
are kept for purchases of material, distribution of 
work tc the various shops, and sales of manufactured 
articles. Models of the different printed forms used 
throughout the offices and works—and these forms 
number over 130—are given, together with their 
dimensions, commencing with the forms which 
regulate the financial accounts between the works’ 
central office and the central financial offices, the 
latter situated in the bank quarter of Berlin. The 
book has been written, presumably, with the object 
of showing the accuracy—and it is certainly very 
great—with which Messrs. Ludw. Loewe and Oo. 
conduct and note down every single operation, 
from the arrival of the raw material to the delivery 
of the finished product. This system enables 
them to obtain the exact cost of the said finished 
product, not only when delivered, but also at every 
single stage of its manufacture. A minute system 
of account-keeping of this kind, when fully estab- 
lished, is, no doubt, a self-psying one ; we believe it 
is followed—with, perhaps, less intricacy—by several 
of our comparatively new engineering companies, 
such as the Daimler Company, Coventry, for 
example. These companies may find ideas in the 
book in question for improving upon various points 
in their organisation. Works managers of other 
companies, if they possess a certain freedom in the 
apportioning of work throughout their shops and 
in the settlement of the cost of labour, may find 
in the portion of the publication which deals with 
the distribution of profit on a job satisfactorily 
completed within a given time limit, some interest- 
ing examples as a basis for revising their present 
methods of dealing with a thorny problem. 

Chapters of more general 

which relate to the practical and theoretical teach- 

ing of apprentices, and to the general situation of 





the men towards the works owners. 


interest are those | 2 
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STEAM-PINNACE FOR THE ROYAL NAVY. 
CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO., LIMITED, ENGINEERS, CHISWICK. 










Fig 8 














AN opportunity for.an interesting comparison of the 
relative advan of steam and internal-combustion 
engines for marine work is furnished by a 40-ft. by 
Ott. ¢ 6-in. standard Navy _—— recently delivered to 
Portsmouth Dockyard by, Messrs. John I. Thornycroft 
and Co., Limited, of ‘Chiswick, This boat was origi- 
nally equipped with steam machinery, and the illus- 
trations on the present and opposite pages give a very 
good idea of the great saving in s resulting from 
the installation of internal-combustion engines in place 
of steam, the latter occupying 174 ft. of the total 
length of the boat, while the former only occupy 14 ft. 
over all. The arrangement of the steam machinery is 
shown in Figs, 1, 2, and 3, annexed, whilst-Figs. 5, 6, 
and 7, on page 333, show how the motors are installed. 
The saving of s in the engine-room due to the 
introduction of the nioters has enabled a comfortable 
cabin to be fitted aft. The centre of gravity is also 
much lower with the motors, and there is ample room 
on each side of the machinery in the engine-room. 
The saving of weight amounts to no less than 4 tons. 

The motors are of the Thornycroft type. There are 
four cylinders, each of 8 in. diameter and 8-in. stroke. 
The fuel used is Broxbourne Lighthouse brand petro- 
leum, with a flash-point of 150. Pe tive illustra- 
tions of the motors may be seen in Figs. 8 and 9, 
page 333, which, respectively, represent views from 
opposite sides. It will ba seen from these that the 
arrangement is very neat and compact. Both these 
illustrations, which are from photographs, show the 
reversing gear, which is of the Thornycroft type. At 
625 revolutions per minute the engines develop approxi- 
mately 80 brake horse-power, which gives the boat a 
speed of 9 knots. 

As will be seen from our illustrations, the cylinders 
are cast in pairs, with large openings for cleaning out 
the cores. The water-jacket, extending half-way down 
from the firing end, is desi to ‘avoid pockets and 


noth 6 0 _4 





to provide a free and natural run for the cooling water, 
which is circulated round the cylinders & gear- 
driven centrifugal Ps The inlet and exhaust- | 
Valves are mechanically operated, and the pistons are | 
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Fic. 4. PInnaCé AFTER BEING Firrep witH INTERNAL-ComBusTION Morors. 


fitted with five spring-rings, which prevent any 
leak The connecting-rods are of double T section, 
forged i in steel, and have the ee and the big-end 
bearings of ay amagt nienges ed, and adjustable. 
The crank-shaft has three bearings. The cam-shafts 
are arranged in the bed-plate, and, though enclosed, 
are readily accessible. Lubrication is forced to these, 
as well as to all the bearings, by an oil-pump. 

The form of ignition used is low-tension magneto, 
but provision is made for any kind of high-tension 
ignition. Starting is effected by a separate motor of 
the Thornycroft 44-in. by 5-in. single-cylinder type, 
using the same fuel as the main engine. 

Trials of the boat were carried out on the Thames, 
when a two hours’ non-s run -was made at an 
average speed of 9 knots, the load carried being 
2} tons. After this, ahead and astern trials were 
completed to the entire satisfaction of the Admiralt 
officers. Fig. 4 is a reproduction from a photograp! 
of the pinnace when under way, taken after the 
internal-combustion motors had been fitted. 





DrepGer ror THE Surz CANAL.—Mesars. Lobnitz and 
Co., Limited, Renfrew, launched on the 5th inst. a 
hopper-bucket for the Suez. Canal Company, 

dimensions are :— 


which is of exceptional size... Her di 





Le on deck, 305 ft.; breadth, moulded, 47 ft.; depth, 
mou 20 ft. 2in.; with poop and raised forecastle. 
The dredging depth is 15 metres. The three-crank 
dredging engine is placed on the framing, and is gea 

direct to the toptumbler. The auxiliary gear is mainly 
hydraulic. Steam is generated by three large single- 
ended boilers. The vessel is fitted with steel deck 
sheathed throughout with teak. In general this dredger 
is similar to the large bucket dredger Ptolémée, recently 
supplied to the same company by Messrs. Lobnitz and 





NewsPaPeR Press Directory, 1908. London: Messrs. 
C. Mitchell and Co., 1 and 2, Snow-hill, E.C. [Price 
2s,}—This very useful volume forms a directory to the 
Press not only of the United Kingdom, but also of 
the Colonies and many foreign countries, and at the same 
time contains records of the chief events relating to this 
business ing during the past year. Classification 


is made according to ical ition, various 
sections being devoted to the Press of ‘London, of the 

Scotland, Ireland, Australasia, 
and other countries. The main 
characteristics of the various journals, technical and non- 
technical, are given in each case, and at the same ume 


information regarding their town of publication is also 
given in summarised gazetteer form. This year’s volume 
contains articles on Australian fiscal legislation, the need 


of unification in South Africa, and other subjects. 
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DENSE-AIR WINDING-ENGINE FOR THE 
CONSOLIDATED GOLD-FIELDS OF SOUTH 
AFRICA. ; 

Tux dense-air system, or, as it is, perhaps, known to 

some engineers, the return-flow system of compressec 

aic power transmission, is probably more familiar in 

South Africa than it is in this country. though 

it did not originate in that part. of the world, it has 

now some strong advocates there. It was, we believe, 
first devised by Mr. Charles Cummings, of San Fran- 
cisco, as a means of overcoming, if possible, the incon- 
venient arrangements required in order to secure effi- 
ciency with the ordinary method of using compressed 
air—i ¢., when high ratio of pressure limits are used. 

It is also for this reason named the Cummings system. 
It is well known that in the ordi method of trans- 

mitting power by means of comp air, as practised 

in mines, the air, under a pressure of 6 to 8 atmospheres, 
has its temperature greatly reduced when it reaches 
the motor cylinder from what it was when it left the 
comprestor ; indeed, often down to the temperature of 
the air in the mine. For this reason it will readily be 
understood that it is not possible to utilise expansion 
more than to a very limited extent, because when ex- 
pansion is carried far, the excessive lowering of tem- 

rature which follows causes the moisture contained 

n tke air to freeze, and in a short time to obstract 

the exhaust paseazes with ice. The work, therefore, 

that can be given out without reheating depends on 
the admissible final temperature of expansion, and if, 
as we have before form ¥ this temperature should be 
allowed to fall too low, ice will be furmed. This tem- 

ature is lower than the freezing-point ‘of water, 
| the heat in the cylinder walls and exhaust 
passages tends to prevent particles of ice which form 
adhering to the metallic surfaces, and they pass out 
with the exhaust. This action, however, can only 
take placa to a certain extent, and the expansion of 
the air is consequently much restricted if the air be 
expanded too low. 

f we assume that the air has been compressed by a 
well-built, well-maintained two-stage compressor with 
mechanically-operated valves, the total efficiency of 
the air, when used in a modern rotative compound 
pumping-engine, and expanded from 84 lb. per oeene 
inch absolute to 51 lb. per square inch absolute, 
would be about 42 per cent., the efficiency depending 
on the amount of expansion in the pumping-engine 
cylinder, and on the amount of intercooling done in 
the compressor. This is supposing the compressor to 
have. a mechanical efficiency of er cent., and the 
pump a meshanical efficiency of 92 per cent. If a 
good direct-acting pump were used, the efficiency of 
the air would be less, though the mechanical efficiency 
of the pump might be higher, and the total efficienc 
could come out at about r cent, With a small 
direct-acting pump the efficiency would be less. By 
reheating the air before admission to the cylinders, 
much higher efficiencies could be obtained. 

In spite of its low efficiency, the ordinary com- 
P -air transmission has so many advantages, in 
convenience and flexibility, that its frequent use in 
pumping and underground operation in mines has 

ecome established. Its low efficiency was the cau:e, 

FN of the Cummings, or dense-air, system being 

evis d. 

In this system the air which is delivered from the com- 
pressor is conducted at a given pressure to the engine or 
motor to be operated, as it would be in the ordinary 
method of compressed-air transmission. After doin 
its work in the engine, however, it is not uaimatel 
into the air, as is usual, but is conducted at a lower 
pressure than it had when it entered the motor, but 
at the same time much higher than that of the atmo- 
sphere, back to the inlet of the compressor cylinder, 
in which it is recompressed to the operating pressure, 
then again forced into the supply-pipe leading from 
the compressor. It will be seen that in this way the 
air circu through the system continuously, and 
forms what may be called a closed system. It is 
claimed that, compared with the ordinary system, 
even when this compression is carried out in s 4 
the rise in temperature due to compression, and after- 
wards the contraction in volume of the air as deli- 
vered, is relatively small. As the air in the motor 
used in the dense-air system is delivered at a pressure 
of about 170 lb. per square inch, absolute, and is 
expanded to about 85 lb. per squsre inch absolute, the 
drop in temperature during expansion is small, 


reheating is required. Compound compression and 
expansion are therefore not n . For these 
reasons a comparatively high efficiency may be at- 
tained without the inconveniences and complications 
associated with the ordi method. Any leak 
there may be in the system is made up for by a sm 
compressor which forces air into the return mains. 
This system has, we believe, been applied with much 
success as a means of —— pumps, and 
it has the omer om, 4 t its efficiency is not inter- 
fered with by the flooding of the pumps. In this it 
may be compared to hydraulic pumping-engines or to 


acti 
and | cyli 
there is consequently no danger oi freezing up, and no | of 90 





the Cornish pumping system. In addition to operating 

jumps, it can, ‘under certain conditions, be used 
or actuating drills. When employed in this way, part 
or all of the air from the drill-compressor at the sur- 
face may be through the dense-air compressor, 


-| and after doing work in the dense-air engine, it may 


be exhausted into the air-drill pipes underground, at 
the same pressure at which it would be supplied in 
the ordinary way. This method was, we believe, first 
proposed by Mr. R. M. Catlin, acting consulting engi- 
neer to the Consolidated Gold-Fields of South Africa. 
If the drilling plant can be operated at practically con- 
stant pressure, it is claimed that the dense-air system 
worked in connection with it will have a higher 
efficiency than if operated independently. It is also 
claimed that with the dense-air plant reheating will 
not increase the efficiency to any pee ae extent if 
the surface plant operates with high efficiency. J 

With regard to the application of the dense-air 
system to winding-engines, it seems that it would 
recommend itself for operations underground where it 
is not advisable to lead the ropes to the surface, as for 
hoisting on an incline to the foot of the vertical shaft, 
or for operating a second stage in the vertical. In 
winding, the power consumption is, as is well known, 
very variable during the trip from the bottom of the 
shaft to the top. Among other advantages claimed 
for it the dense-air winding-engine has the incidental 
advantage over one operated by ordinary compressed 
air or by steam, that, by arranging a valve on the return- 
pipe so that it can be cl at will, and the exhaust 
Stewed to escape into the atmosphere, and also by 
applying valves to blow off air contained in the cylin- 
ders to reduce the back pressure at starting, the engine 
can be made to operate for a short time to raise a 
greater load than normal, though such trips cannot be 
made in frequent succession, because the exhaust- 
passage would freeze up. The efficiency is, of course, 
also low under such conditions. The engine may also 
be arranged to act as a compressor, at times when 
lowering men or materials, and force air into the power 
mains, and save work in the compressor at the surface, 
the equilibrium-valves then acting as suction-valves. 

Mr. H. C. Behr, consulting engineer to the Con- 
svlidated Gold Fields of South Africa, who is a recog- 
nised authority on this subject, has designed a powerful 
winding-engine to work on the dense-air system. This 
engine we now pro} to describe. It has'been con- 
structed by Messrs. Fullerton, Hodgart, and Barclay, 
Limited, of Paisley, and is illustrated on page 340 and 
on our two-page plate, Fig. 1 being a perspective 
view of the engines, reproduced from a photograph, 
Fig. 2 a side elevation showing the arrangement of the 
valve-gear, Fig. 3 a plan, and Fig. 4 side elevation, 
showing the brake-gear, &c. 

These engines are intended for hoisting rock in self- 
dumping skips along an incline of 38 deg., which has 
a length of 3500 ft., starting down from the bottom of 
a vertical shaft, which is 3950 ft. deep, at which depth 
the engines are to be placed. 


The engines comprise a pair of cylinders coupled to. 
a 


the drum-shaft in the usual way. The leading dimen- 


sions are as follow :— 


Diameter of cylinders 
~ Stroke of pistons ©... or 
Diameter of piston-rods ... 
Diameter of crankpins : at 
Length of crankpins eke 25 ae _ 
Diameter of crosshead pins =F si re 
Length of crosshead pins ... er i 
Length of connecting-rod from centre to 
centre tide ave rey “se ins 
Length of crosshead shoes... is 
Width of crosshead shoes... i 
Diameter of crankshaft in the bod 
Diameter of drums ... 10 ft. 
Width of drums 48 in. 


The conditions under which these engines are to work 
and the duty they have to pe may be gathered 
from the following figures: The weight of the useful 
load is 10,000 lb., the weight of the skip 7000 lb., 
and the weight of the rope per foot 2lb. It has a 
diameter of Ijin. The maximum speed of the 
skip during the trip is 2000 ft. per miaute, but during an 
emergency it m 3000 ft. per minute. The average 
time of making the trip is 120 seconds. 

It will be seen, on reference to the engravings, that 
the winder is of the double-drum, double-crank, direct- 
ing type, each crank being driven by a single- 
ler engine, the cranks being placed at an angle 
deg. in the usual way. drums can be un- 
clutched so that either may be used independently of 
the other to hoist an unbalanced pion load. The 
winder is, as before stated, operated on what is known 
as the dense-air system, the pressure of the air at 
the cylinders being 170 lb. absolute per square inch, 
the exhaust having a pressure of 85 absolute per 
—_ inch. These pressures may, however, vary 
about 7 lb. either way, the operating preesure being 
generally Bag und the return 
starting, le reverse relation 


26 in. 
52, 


12 ft. 
18 in. 
10 ,, 
18 ,, 


ressure lower at 
1 obtain during 


oo of maximum demand when extra fast trips are 
ing made. 





The cast iron used in the cylinders has been made 


also|ashard as possible to allow of machining, and the 


cylinders and heads were tested for porosity by 
hydraulic pressure up to 300 lb. per square inch after 
they had been machined. The independent admissicn 
= spore valves are — double- exp or double- 
e opening type, the admission-valves being on the 
top ol te ys a Prarie at the bottom of the cylin- 
ders, as shown in Fig. 2, Plate XXII. The metal in 
the cylinder barrels has been made sufficiently thick 
to allow of boring 1 in. larger, and still leave suffi- 
cient material for the working pressure. 

The piston-rod stuffing-boxes are provided with 
‘* France” metallic packing, and there is a double set 
of packings, with a lantern brass between, so as to 
form a suitable space for an oil or water-seal. The 
ae have fibrous packing in addition to a 
steel-collar packing, and there is also a lantern-piece 
between this and the fibrous packing to afford space 
for an oil-seal. 

Corliss valves, both for the admission and the 
exhaust, are used, and are operated from wrist-plates, 
asshown. The valve gear is so designed that a cut-off 
can be obtained from zero to at least 98 per cent. of 
the stroke. The latter percentage is possible with 
certain itions of the reversing lever, which are 
only used when starting or when running very slowly. 
The cut-off is varied by adjusting the end of the 
admission-valve rod by means of a link block sliding 
in a curved link, the upper end of which is recipro- 
cated by a rod from an eccentric on a weigh-shaft 
driven from the crank-shaft. This is a very excel- 
lent and well-known method of varying the cut- 
off in such cases. The arrangement is clearly shown 
in Figs. 2 and 3. The tink is raised or lowered 
by the arm shown in the figures, so as to suit any 
desired cut-off. The exhaust-valve wrist-plate is 
driven by a rod connected to the bottom end of the 
curved link. Reversal of the engines is done by 
means of what is known as Sell’s gear, the first shaft 
of which gear is driven by a train of wheels from the 
engine main shaft, as may be seen on reference to our 
illustrations. These gears are enclosed and run in oil. 
A positive locking device is provided for the reversing 
lever in the extreme positions of the gear. All sight- 
feed lubricators connected with the valve-gearing are 
part of a continuous oiling system. 

In addition to the exhaust-valves there are automatic 
leather-faced equilibrium-valves, which lift off their 
seats by excess of pressure beneath the cxhaust-valves, 
and cause communication between the cylinder and the 
exhaust space while the exhaust-valves are closed. 
This arrangement has been adopted in order to prevent 
the expansion pressure from falling below the exhaust 
or return pressure when the cut-off is early. It is pos- 
sible to use leather for this purpose, because of the low 
temperature limits, the maximum being about 80 deg. 
Fahr. and the lowest about freezing-point. 

In order to provide for an air connection when the 
engine is still running after the main stop-valve has 
been closed the admission-chest is connected to the 
exhaust or return pipe by means of a 2}-in. pipe. Gate- 
valves on these pipes, one for each cylinder, are 
— by a single handle from the driver’s plat- 
orm. 

The lubrication of the cylinders is performed by 
means of a Richardson oil-pump; the oil being intro- 
duced at each side of the middle of each cylinder 
barrel and also at the oil-seal on the piston-rod 
stuffing-box. There are also branches for introducing 
oil to the stuffing-boxes and to the admission-valves, 
each of the branches having an independent adjustable 
drop-feed with sight-glass. The lubrication of the 
valve spindles is effected by sight-feed lubricators. 

The pistons are made of cast iron and are of box- 
section, and each is fitted with a bull ring and lined 
with a piston metal well hammered into place between 
the two packing-rings. The rods are made from open- 
hearth steel. 

It will be seen on reference to Fig. 3 that the 
drums are parallel. They are each 10 ft. in diameter 
and 48 in. wide between the flanges, with ves to 
take the first layer of 1}-in. rope, there being ulti- 
mately three layers of rope on the drums. Both drums 
are grooved with a right-hand screw, the right-hand 
drum driving the rope from the top, and the left- 
hand drum driving the rope from the bottom, 
when looked at from the driver’s platform. The 
last groove opposite to where the rope is attached 
rises gradually above the other grooves so as to raise 
the second layer gently and without shock above 
the first layer, and in order to prevent overstraining 
the drum- or wedging the rope as it mounts 
from the second to the third layer, where it cannot be 
assisted by a rising ve in the rim, as in the case 
of the lower layer, the drum-flange at that. point is 
formed with an annular projection sloping at an avgle 
of 45 deg. for the depth of the second layer of rope. 
Below this sloping part there is a filling-piece shaped 
along a spiral so as to fill the space between the edge 
of the rope and the lower edge of the conical projection 
of the drum-flange to prevent wedging. The lateral 
flanges of the drum are 7 in. deep, and are inclined 
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somewhat inwards, as shown in Fig. 2. The extreme 
angle of deviation of the rope from the plane of 
rotation is 1 deg. : 

The drums are loose on the shaft, and are each driven 
by a multiple-toothed clutch. The drum shells are 
made in halves. Each drum is provided with a dial 
depth-indicator, which consists of a ring about 4 ft. 
in diameter and about 3in. broad, ree on a light 
spider. These indicators are suitable for a depth of 
3500 ft. A suitable signal-bell is also fitted, which 
rings when the cage is 60 ft. below the tipple. 

We come now to the brake gear, which is of the post 
type, and its arrangement may be seen in the illustra- 
tions on our two- plate. The brake wheels are 
10} ft. in diameter, and have pocenetty wiewens faces 
12 in. wide, without lateral flanges. The brakes are 
controlled by air pressure from the driver’s platform, 
and are so arranged that while they are applied by a 
falling weight, the rapidity of whose drop is controlled 
by an oil cataract, the air pressure may be used to 
counteract, more or less, the effect of the weight, the 
amount of this check being under the control of the 
driver. The admission and release of the air pressure 
is effected by a piston-valve, subject at one end to the 
same pressure as that existing in the cylinder, the 
pressure tending to move the valve so as to admit 
more pressure to the brake cylinder—i.e., to release 
the brake. The pressure on the valve is transmitted 
to the hand-lever, and the reaction on the hand will 
be greater the less the pressure on the brake-blocks. 
In order to reverse this condition, and make the driver 
feel the force with which he applies the brake, the 
lever is connected with a counterweight a an 
equal and opposite effect to the maximum effect of the 
air pressure. Then the reaction on the hand will be 
zero when the pressure on the cylinder is at the 
maximum—that is, when the brake is off—and will be 
greatest when the pressure in the cylinder, or on the 
end of the valve, is zero, and when the brake is 
hard on. 

In order to make progressive positions of the lever 
correspond to given increments of pressure on the 
brake, and so imitate the condition attaching to ordi- 
nary hand or foot brakes, a spring is inserted in the 
rod from the hand-lever to the piston- valve controlling 
the admission of pressure to the brake cylinder. The 
driver’s platform is placed between the engines at such 


an elevation that the driver can just see over the tops | 9) 


of the drums. 

The strength of al) parts of these engines has been 
designed so as to be sufficient to meet, without injury 
or excessive deflection, an occasionally greater load 
than normal, due to full supply pressure in the cy- 
linder, unbalanced by return pressure. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting held on February 28, Dr. Charles Chree, 
F.R.S., President, in the chair, a psper by Mr. 8. W. J. 
Smith and Mr. H. Moss, entitled ** On the Contact Poten- 
tial Differences Determined by Means of Null Solutions,” 
was read by Mr. Smith. 

When a mercury jet breaks in the surface of an 
electrolyte there is rr an electromotive force 
between the jet and a still mercury electrode immersed 
in the electrolyte. If the contact potential difference 
between the still mercury and the solution is 7, that 
between the jet and the solution being a, the observed 
electromotive force is Ep = 4, — Ta. is electromotive 
force isfound to be equal to the polarising electromotive 
force, Em, required to produce the maximum surface 
tension between mercury and the electrolyte. 

Since Em = 4, — tm, where 7m is the potential differ- 
ence between the Hg and the electrolyte when the sur- 
face tension is a maximum, it follows that m= 1a. 
Apart from special assumptions, nothing more concerning 
these potential differences can be deduced from the 
purely experimental result Em = Ep . 

, From the latter it is seen that E,can_be predicted if 
Em is known. If Em=0,then Ep = 0. Htencea mercury 
jet will show no potential difference against still mercu 
when both are in contact with an electrolyte for whic 
the ‘ natural” surface tension is also the maximum; a 
solution for which Ey = 0 is called by Palmaer a “null 
solution.” Withont observing the electrocapillary curve, 
he found by trial two solutions for which =0.- Al- 
though he concluded from his experiments that 7, = 
71 = 0, it is clear that, without special assumptions, the 
onjy, Becemnay a + hag = Ta = Tm ns 

© primary obj the paper is to show that in 
ane Palmaer’s Sects is not only unnecessary, but 

If an ex ental method can be found of obtaining 
from any electrolyte MX (for which Em is positive) a solu- 
tion for which Em = 0, then it will be possible to obtain 
an indefinite number of null solutions. Such a method 
has been found. It consists in the addition to the elec- 
oh A ® pertiogiar small eentiey of M2S (throughout 

! oz a - - 
that the vob or —— it seems certain 

: number of null solutions were found, including one 
Ms ich gave results practically identical with those obtained 
77, Palmaer. It is however, that the potential 
He nee | rr solution isa variable. For exam 

can differ by abou 
null KCL alt ae y t a quarter of a volt Hg | 


Case 7, = Tm = Wa. 


The onl i i. 4 . 
io Gon pee yen ion made in interpreting the results 


tensions means equal potential dif- 








ferences in those of the electrocapi curves (of 
salts of K and Na of — ionic concentration) which 
are of identical form. is assumption is admitted in 
all the theories that have been proposed. | 

Mr. 8. Skinner congratulated the authors upon the 
accurate series of experiments which they had carried out. 

Dr. W. Watson expressed his interest in the paper, 
ptoing eapeey to theaction of dissolved oxygen pre- 
sent in the solutions. 

Mr. F. E. Smith referred to the fact that in the paper 
values for the contact potential difference were given to 
four places of d and asked if any significance 
could be attached to last two figures. poin' 
out that the results obtained from drop electrodes were very 
different from those obtained by Billitzer using a different 
method. He asked if experiments had been made with 

uw 


jets of various sizes and various pressures, 


whether the form of the curves had been sufficiently | also 


studied. 
Mr. Lewis asked if the authors had used other sub- 
stances besides N. and if they bad t 


1 taken account of 

chemical actions which might take place at the electrodes. 
Dr. Erskine Murray referred to experiments he had 
made some years on contact potential differences 
between metals in which the oxy of the air behaved 
in a manner analogous to the dissolved oxygen in the 
authors’ solutions. : 
Mr. 8. W. J. Smith, replying to Mr. F. E, Smith, said 
that Palmaer’s value for contact potential difference 


between mercury and /10 KCl solution was quoted from H 


his paper. With regard to Billitzer’s views, they laboured 


for the present under the disadvantage that other ob- | 7 


servers had tried, but failed, to reproduce the effects which 
he describes. The form of the electrocapillary curve 
had been carefully studied. Van Laar had formulated a 
theory based upon the fact that the curve can be con- 
— to —— within the limits of eeienete 
error of portions of two para ~ His interpretation 
the significance of the point at which the curve changes 
from one parabola to other had in reality no experi- 
mental a The question of the character of the jet, 
amount of immersion, &c., had been carefully studied. 
and certain relations between the electromotive force an 
the time of contact with the liquid had been arrived at. 
His (Mr. Smith’s) point of view differed from that of 
Paschen in that he believed the experimental evidence to 
show that the electromotive force between a Paschen 
electrode and an electrolyte was not in general zero. He 
cited a case in which po peo: the tial difference 
between a Paschen jet one electrolyte (ZnSO,) differs 
by nearly half a volt from that between a Paschen jet and 
another electrolyte (CuSO,). It was only when the 
ectrocapillary maxima for two electrolytes were equal 
that the Paschen electromotive forces for the electrolytes 
were the same. An electrocapillary maximum could not 
, —- for CuSO, 1 aan, gmt because of 
eposition of copper on mercury, as & maximum 
could not be  btained from concentrated H,SO,, on 
account of the evolution of hydrogen. Paschen’s experi- 
ments did not prove 
an electrolyte and a mercury-jet breaking in its surface 
is zero. It was possible that a certain fraction (in some 
cases the whole—e.g., in null solutions) of the y poten- 
tial difference might arise practically instantaneously. 

In reply to Mr. Lewis, Mr. Smith remarked that they 
used Nes because it was deducible from electromotive 
data—in agreement with chemical—that the solubility of 
mercury sulphide was extremely small, even compared 
with that of calomel. In reference to Mr. Lewis’s sug- 
gestion that certain interactions might take place between 
the mercury, the dissolved salt, and the Na.S indepen- 
dently of the ox he said that, although he had found 
that the amount of required (in the way the experi- 
ments were performed) was not chemically equivalent to 
the amount of oxygen in solution, yet the amounts of 
Na.S and oxygen were found to be roughly proportional 
to one another in experiments they had performed with 
the help of Mr. W. F. Higgins. He indicated to the 
meeting directions in which further experimental evidence 
was being sought. The electromotive of tracing 
minute chemical change was both delicate and simple. 

A paper on ‘An Experimental Examination of Gibbs's 
Theory of eo Co py as ms Basis of 
Adsorption, and its ication Theory of Dyeing,” 
was read by Mr. W. C. M. a ee ¢ the 

r was to investigate experimentally Gibbs’s theory 
of ‘purface concentration ; thie oonoentreting of a solute 
in the surface-layer of a solution being dependent on 
variations in surface tension. The following is a parti- 
cular form of the more general equation—viz. :— 


Pruett de 
RT de’ 
where I" = the excess mass of solute per 
metre surface, c = the bulk concentration of the solution 
T = the absolute temperature, R = the gas constant, an 
o = the surface tension. Assuming surface-tension effects 
to be the basis of adsorption, measurements were made of 
the various quantities in the above equation. The 


uare centi- 


consisted of a pure hydrocarbon oil. I ad- 
sorbed was bile-salt in aqueous solutions of different con- 
centrations. The interfacial tension ¢ was measured by 
i sined showing 
concentration. I" was 
measured in two ways: (1) at the surface of oil- of 
radius about 1 millimetre, and (2) at the surface of 
of radius about 10 - 4 mm.; i.¢., emulsion _ Deter- 
minations both methods agreed within the limits of 


b 
experimen’ T eevee. Similar experiments were made with 
certain dyo-stuffs. The general result was that the actual 
values found for I’ exceeded the calculated by about fifty 
times the latter, the conclusion being that there is a real 


that the potential difference between | |) 





author’s opinion that possible concentration changes at 
the surface of the te ery ee have some bearing upon 
contact potentials, that Warburg had developed a theory 
of electrocapillarity based upon this assumption. It had 
been shown that mercury drops falling t! a solution 
of a salt produced changes of concentration, just as, in the 

thor’s experiments; ; concentration. changes were pro- 


au 
ted | duced in a solution by rising drops of oil. ‘Chere were at 


tame bre different interpretations of the mercury experi- 
Mr,. A. Cam asked if the a ion of moisture 
adsorption, 





THE. ROYAL, METEOROLOGIOAL SOOCTETY. 
THE monthly meeting of this i 


_ was held on 

on Ly evening, the 11th wong dea sor ong 5 of 
i , Great , Dr. 

. R. | Presiden Linda” ’ 

Dr. G. Hellmann, the director of the Royal Prussian 


e began describing 

as a science and as a branch of knowledge. 

He ref to the origin of weather pro and gave 

instances of how some of the modern could be 
traced back to Indogermanic and 


lonian sourcer, 
Some of the tablets excavated from old: Babylon, which 
had been deciphered*by English:and German authori 
ties, were found to contain: references to ‘the weather. 
Speaking of the names of the winds and their. combina- 
tions, Dr: Hellmann said that the gael ig xe nortb, 
east, south, and west, were found in Babylonian 
times. The Greeks were the first to make meteorological 
Sereetions ses had para) ta, or weather almanacks, 
fixed on public columns. The measurement of. rain was 
first ed in Palestine. After referring. to the first 
idea of the thermoscope, the lecturer alluded to the 
meteorology of Aristotle, and said that it had little 
influence on English meteorologists. It was the fathers 
of the Church who kept meteorology alive, for in their 
works on Creation they devoted much attention to 
the atmosphere. The writings of the Venerable Bede 
were also referred to. The resuscitation of experimental 
eS Oe eee — — 

regular meteorological observations in 
century. The earliest known in this country was 
it by the Rev. William Merle at Oxford, from January, 
, to January, 1344, the manuscript of which is still in 
Bodleian Library. 





Lapse or Patent.—The Jilustrated Oficial Journal 
of the Patent Office, for March 4, contains a notice that 
application has been made by the Edison Ore-Milling 
Syndicate, Limited, for the restoration of a t— 
No. ‘1699, January 23, 1903—granted to William 
Simpkin, and relating to improvements in bearings for 
axles and shafts, which expired on January 1907, 
owing tonon-payment of prescribed renewal fees. Notice 
of objection to the restoration must be lodged at the 
Patent Office, 25, Southampton-buildings, W.C., on or 
before May 4, 1908. 





Conrracts.—We understand that Messrs. A. W;; Pen- 
rose and Co., 109, Farringdon-road, E.O., have obtained 
an order for the installation of one of their electric 
ex lifts in the Imperial Tower at the Franco-Britieh 
Exhibition. The capacity of this lift will be twent 
persons, and the journey of 120 ft. will be accompli 
in four seconds.— tly the Mirrlees Watson Company, 
Limited, Glasgow, have obtained, among otherr, orders 
from the Leeds Lighting t for one set of con- 
densing plant ;' from Messrs. ow, Vaughan, and Co., 
two surface-condensing plants ; and from Messrs. Fraser 
and Chalmers one elevated jet condenser, for shipment 
t Australia. —Mesare, Ed, Bennis and. Oo., Limited, 
Little Hulton, Bolton, have seely obtained, among others, 
a contract for ten stokers and -cleseing covppramees 
} Sage Gollt Otber ode ye ph Sarees 

iery. ers for a 

include ‘ante for firms in Yorkehire, Londgai, Belfast, and 
other centres. A contract has algo been sécured | hens 
firm for complete me gh ps for ani 

of twenty-nine boilers, for an installation of 
twelve gas-producers, me = of Messrs; Garton Hill 
and Co., Southampton , Battersea. This plant is 
to be of a capacity of 50 tons hour, and the order in- 


cludes automatic ing- ine, driviog-engine, &o.— 
Messrs. Beomn’s Meckine Tool Company, Limited, 
FE era asin ke ic” Brad hetero 
'e, for one r 48 in. in. “8 

ea eteeny = sa ae 

to a rather severe a very 
short surface, with only } in. and Mag ee the 
ends.—Meesrs. Graham, Co., ¥ 
have secured the order for a large installation of labour- 
saving machinery for the new Kinlochleven Works, 
Araylashire, of the British Aluminium Company, Limited. 


This t includes elevators, conveyors, jigging, 
Sonus, chatting, gearing, and structural work, &, r 
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RECORDING DRAUGHT-GAUGE. 
CONSTRUCTED BY TH& CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, CAMBRIDGE. 





hi cn UAHA EE Be 


t 


Renae. 





Via, ly 


THE recording a of the Cambridge 
Scientific Instrument Company, Limited, of Cambridge, 
which we illustrate in Figs. 1 and 2 on this page, belongs 
to a type of registering instrument which the engineer 
has learnt to appreciate. While the practical engineer 
still retains more confidence probably in hand than 
in automatic stoking, he also ises that the stoker 
should he provided with instruments which tell him 
at a glance how his furnaces are working. So far as 
possible he has to keep his fires under direct observation, 
and two types of instruments will further inform him 
whether the combustion is proceeding at the desired 
rate. The first of these is a carbon-dioxide recorder, 
which draws a continuous curve of the amount of CO, 


in the boiler-flues or waste-gas flues. Although the’ 


system of glass-tubes and vessels of the ordinary 
apparatus, in which the carbon dioxide is absorbed by 
means of caustic potash, looks a little complicated, the 
benefits of these apparatus are génerally acknowledged. 
The second instrument is the indispensable supplement 
of the first, inasmuch as it records thedraught. If the 
engineer. could rely upon’ always having the same grade 
of fuel, and if he worked always under the same condi- 
tions, one of the two instruments might do, and he 
would then probably prefer the more simple draught 
recorder, which does not require any attendance at all. 

The instrument of the por wri. Scientific Instru- 
ment Dompeny records continuously the suction of a 
chimney or a‘flue, measured in inches of water. One 
of these instruments was recently supplied to Messrs. 
Babcock and Wilcox forthe Rand Water Board. Fig. 1 
isa Lag gg. of the instrument in its glass case, 
whose glass door, open in the view, would normally 
be kept closed, of course, Fig. 2 shows details of the 
Murday patent pen movement which the Cambridge 
Instrument Com has found convenient and reli 
able. Practi instrument, which we briefly 
noticed in our account of the Exhibition of the Physical 
pope d in our issue of December 20 last, is a balance 
in which the suction effect of the draught on a bell is 























0 by the action of a helical spring. A lead 
pipe connected to the chimney is joined to the re- 
corder by means of a union coupling, and communi- 
cation is thus established between the chimney and 
the inside of a metal bell, whose mouth is sealed b 
dipping into the oil contained in an outer vesse 
The stronger the suction, the more the bell will be 
depressed. A helical spring pulls downward at 
the other end of the beam. A pointer is carried 
downward from the axis of the beam, moving to the 
left when the suction is increasing, and to the right 
when the draught is going down. The lower extremity 
of the pointer, and the pen attached to it, would thus 
describe an arcon thedrum. The Murday movement, 
however, causes the pen to travel to and fro in a 
straight line, and a straight line would be drawn on 
the paper if the drum were not moved by clockwork. 
The pen, as shown in Fig. 2, is supported by means 
of a knife-edge bearing in a fitting, carried at the 
extremity of the pointer. This fitting slides along 
a horizontal bar, and when the end of the pointer is 
raised, owing to its being deflected and describing an 
arc, the pen itself will always bear upon the paper. 
The movement of the pen across the paper is rather 
more than | in. for a change of | in. head of water in 
the chimney suction. The range of variation provided 
for is 3in. head of water, and the instrument can 
readily be modified, so that the actual values recorded 
extend: from zero to 3 in., or from 0.5 in. to 3 5in., 
or from 1 in. to 4in. Weights are supplied suitable 
for attachment at the forked end of the beam, 
projecting ir Fig. 1 to the left of the upper end of 
the helical spring; by means of these weights the 
scale of suction values can be raised by either 4 in. 
or 1 in. head of water. The paper on which the records 
are made is ruled with blue vertical lines correspond- 
ing to 0.1 in. head of water, and with a further set 
of red transverse lines corresponding to every quarter 
of anhour. A scale carried above the surface of the 
paper is divided in a similar manner. 





The paper is | compared with the same period 


Fig. 2. 


supplied in continuous rolls, each containing enough 
for at least a fortnight’s continuous work. The 
clockwork also runs for a fortnight, and during this 
period the instrument will not claim any attention. 





Port IMPROVEMENT IN SourH AmeERicA.—A decree has 
been published in the Boletin Oficial of the Argentine 
Republic approving plans for the improvement of the 
entrance to the port of Gualequaycht, and for other 
harbour works there, at a total cost of 82,0337. 





Tue InstTiITuTE OF CHEMISTRY.—The annual general 
meeting of the Institute of Chemistry of Great Britain 
and Ireland was held on March 2, at 30, Bloomsbury- 
square, Professor P. F. Falkland, LL.D., F.R.S., Pre- 
sident, being ‘in the chair. After the conclusion of 
business; including the adoption of the accounts and 
annual report, Professor Falkland delivered his presi- 
dential address, which was mainly concerned with the 
training of chemists and the status of the various es 
within the Institute, and the nature of the qualifying 
examinations. The meeting subsequently p ed to the 
election of officers for the year, Professor P. F. Falkland 
being chosen as President. 





Tenpers Invirep. — The Commercial Intelligence 
Branch. of the Board of Trade advise us of a call for ten- 
ders for the supply of two © travelling-cranes, required 
for the water-power station of the Kungl. Trollhitte Kanal 
och Vattenverk (the Royal Trollbitte Canal and Water 
Works), at Trollhattan, whence copies of the specification 
and conditions of tender may be obtained. urther in- 
formation will be given by the superintending engineer of 
the water works. Tenders must be received not later 
than ey en on so . The ape Base caprgeed 
may be ins y British makers on application at the 
Coesmansial Intaillgunes Branch of the Board of Trade, 
73, Basinghall-street, London, E.C.—The director of the 
Kongsberg Silver.Mines has issued a call for tenders for 
an pe sere power-station to be erected at the said mines. 
Tenders, marked ‘* Kraftoverforingsanlaeg,” are to be 
delivered to ‘‘ Kongsberg Solvverks Direktorkontor,” by 
1 p.m. on March 5. ‘Copies of the specifications and 
conditions may be inspected by British firms on applica- 
- aot the Commercial Intelligence Branch of the Board 
of Trade. 


German CoaL.—From the report of the Rhinish West- 
phalian Coal Syndicate for 1 it appears that the 
number of working days were—for coal, 300§ in 1907, 
against 300 in 1906; whilst the output per day was 266,631 
tons in 1907, against 255,438 tons in 1906. The figures 
for the year were 80,156,000 tons in 1907, against 
76,631,000 tons in 1906; and the total sale amounted to 
80,147,000 tons in 1907, inst 76,581,000 tons in 1906. 
Of coke, the total production was 15,535,446 tons in 1907, 
against 14,294,692 tons in 1906. The manufacture of 
briquettes amounted to 2,860,105 tons in 1907, against 
2,532,207 tons in 1906. The report resents the charge that 
increased or excessive export is answerable for the dearth 
of coal, and the Rhinish-Westphalian Coal Syndicate 
a aren covered a to abros a Pea on 
or e payment compensation. ese efforts, 
which have entailed a heavy expenditure, resulted in 
1,200,000 tons of coal being reserved for the home market 
during 1907, and the syndicate’s exports during the first 
three quarters of 1907 show a — of 1,136,771 tons, as 

t year, 
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CONSTRUCTED BY THE LANCHESTER MOTOR COMPANY, 


CASTELLATED SHAFTS. 
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THE castellated system of connecting shafts and 
rotating parts, after experimental trial on the earlier 
Lanchester motor-cars, was adopted extensively on 
the 12 horse-power design in the year 1900, has 
now stood the test of some seven or eight years’ experi- 
ence. In the first instance the use of the castellated 
jo.at was restricted to positions where keys or feathers 
were awkward or difficult to , such as for the 
attachment of the worm of the Lanchester worm-drive 
to its shaft, the assembling of the of an epicyclic 
gear-box, the attachment of the bevel-wheels in the 
citerential, &, The results were in every case 80 
é em that in the modern Lanchester car the 
casvellated system is adopted almost exclusively. It is 
applied, amongst other uses, to the steering-heads, 
cluvch attachment, &. It has recently been adopted 
vy several other motor-car firms for similar purposes ; 
“mongst these may be mentioned the practice, now 

‘oming general, of mounting the change-gear wheels 
on stellated shafts, instead of shafts of square form. 
_At first sight the castellated joint appears to be an 
exti avagant and costly piece of workmanship, and to 
“uyone not acquainted with the methods of its pro- 
section 1 would have the appearance of being “ un- 


commercial.” The makers claim, ho 
far as the shaft itself is concerned, weap Bie ae Ba 
Presents no difficulty. It is only necessary to cut a 





number of slots to the ae d on a milling- 
machine within the ordinary limits of accuracy attain- 
able; the female part, however, is one for which an 
outfit of tools of a somewhat ex ive description is 
necessary. These tools consist of a set of drifts, each 
drift being furnished with a series of cutting teeth of 
gradually increasing diameter. Although the first 
cost of such a set of drifts is considerable, the amount 
of work they will perform before they are worn out is 
so great that the cost per unit is very small indeed. 

n the first few experimental sets of drifts made, the 
amount of metal removed per tooth was too t, and 
a in careful hands, the drifts would stand all 
right, before the process could be considered com- 
mercial it was necessary to increase the number of 
drifts in a set, and reduce the metal per tooth con- 
siderably. Fig. 1, above, shows a sample drift, in 
which the form of the cutting teeth is clearly evident. 
The number of drifts in a set of this description 
naturally depends upon the depth of the castella- 
tion. Some sets contain as many as seventeen drifts. 
The drifting itself is a matter of perfect simplicity : 
the drifts are successively passed through under a 
power press, thorough lubrication by means of suds 
or oil being maintained while this is being done. 

The form given to the castellation depends to some 
extent upon the purpose for which the joint is rv- 
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Fig.2. ; 


an 


poe: 1895-—-— 





at 


quired. In some cases where a part can be 
on, to remain in ‘position, the castellations are made 
numerous and of comparatively small depth. Thus, 
in the 1.375 in. and 1.875 in. ‘standards given. in: the 
table below and in Figs. 2 and 3, the diametrical depth 
of the castellation is } in. in the former diagram, and 
3 in. in the latter—that is to say, the castellation itself 
is } in., as shown in Fig. 2, and 7, in., as shown:in Fig. 3. 
The more robust form is given where the parts are 
required to be detachable. On the other hand, where 
the parts are to be permanently fixed, the diametrical 
difference may be } in., and the actual depth of the 
castellation jy in., as shown in Fig. 3. e drifte 
mentioned in the table are those at present used by 
the Lanchester Moter Company ; A being the larger 
diameter, B the smaller diameter, and C-the width of 
the castellation. 
Sizes of Standard Drifts. Dimensions. 





A. B. C. — 

in. in. in, 

0.874 0.750 i 8 slata, 

1,100 1 1 , 

1.375 1.125 Ya + 

1.125 0.875 8 - w 

1.2 1.100 i“, 

14 1.39% a 

1.550 1.300 &  -* 

1.6 0 1.874 12 4, 7 special taper. : 

2 1.687 Spaced 12. slote; two omitted 
diametrically opposite. 

2.375 2.250 hs BR slota. 

2.875 2.812 é. To suit gear wheel; 46 teeth; 
16 in. in diameter pitch ; 

’ to P. line. 
1,875 1.750 de “18 slots. 








They have not been -developed on any definite. 


system. of sizes, 


The forms of the castellations comply in general either 


but have been made to: suit the, 
requirements of the designer in every particular’ ease...; 


with one or the other of the two types; that is, the 
standards are either intended for a pressed-on fit Gr*for’’ 


a removable joint. Figs. 4 and 5 are perspective viéws, 
reproduced from potas, of actual parts of & dar. 
e actual fit o 

diameter of the shaft ; that is to say, the. truth of the 
part is ensured by the fit of the lathe-work. The cas- 
tellations are arranged 
on their flanks, but a small clearance is : 

lesser diameter. A diametrical clearance of io. fs 
allowed between the on the lesser. diameter.onall 
standards. The outer diameter is employed for location. 





A Canapran Canal Scoueme.—A 
Bay Ship Canal is again receiving attention 
ago a company was formed to build. the and from 
time to time the charter has been ; indeed, 's 
Bill is now before the Canadian Horse of ‘Commons to 
renew the charter of the Ottawa and Georgian Bay Canal 
Company. This company, it is true, hag done noconstrve- 
tion work, but its sur are valuable. A Government 
survey of the route, which is said to be quite practicable 
from an engineering standpoint, is almost conipleted. 
The general consensus of — seems to be that when 
the canal is built it will 8 free constructed, 
owned, and o by the Dominion ent. The 
route is as follows:—The French river is entered at 
Georgian Bay, and followed for 63 miles to e Nipissing. 
Across this lake the route distance would be | 


mg ae 


the parts takes place on the external,” | 


as nearly as possible ¢ dead fit: 
is all ui on the 


miles to . 


North Bay. This has-been surveyed by the ian , 


Pacific Railway Gampeny. It would make a continuous 
waterway from Fort William to North Bay,-and also to 
Callander, which has a fine harbour on Lake Nipissi 


pissing, 
where the Grand Trunk Railway could handle . oe. : 


The cost of this section has been variously estima 
Bay’ the srtal ter peotestek aren higher tanta, tigcagh 
ca is j over higher t 
a = Bm of lakes 2 miles to the Mattawa, and thence 
15 miles with the Mattawa to the Ottawa. The Ottawa 
is the backbone of the canal, although the St. Lawrence 
is also used for 25 miles from St. Anne to Montreal. The 
total length of the proposed womnwne, and.it 
is designed to accommodate vessels 650 ft. by 60 ft. 
heam, and 21 ft. draught. A vesrel of this would 
have a capacity of 10,000 tons. 


_338 


ENGINEERING. 





(Maxcu 13, 1908. 





NOTES FROM THE UNITED STATES. 
M 1 i mech hap dies ob 
ANY telegrams and m -distance telephon- 
ing has been done yesterday and‘ to-day between the 
larger iron and steel interests, as well as between 
manufacturers and contemplating buyers as to terms 
and prices of steel. The stronger interests have 
attempted to hold many i ents with them in 
maintaining what the consuming public consider as 
high prices, Of late there has‘been some breaking 
away. The independents are arixious to do business, 
and would be content with bare mar, With over 
60 per cent. of capacity idle, there is not very much 
rrer* for keeping prices up. More or less 
usiness has gone into the i ndent mills. A few 
days will pro 
break in the ranks. The most pronounced break was 
in billets, which, for years, have sold at 28 dols. at 
Pittsburg. Business been done this week at over 
a dollar per ton less. Pigiron is also selling this week 
without regard to the agreement or understanding 
arrived at a few. weeks ago. 

The three mills that secured the Pennsylvania 
Railroad order begin next Monday to roll rails. 
Other large orders are in sight, but are held back. 
Much railroad building is awaiting favourable con- 
ditions, which may not arise. for months. There are 
better prospects for structural material. Export 
requirements for all manner of mill products continue 
cucomregine. ane are extensive —— building 
enterpr' in Brazil; the proposed ex itures run 
to almost incredible ouan The interior of that 
country is to be developed, and as a result Bolivia will 
export by way of Brazil. Present schemes involve the 
construction of 800 miles of road. . United States and 
Canadian capitalists are working together. 

The rolling-mills are making more iron than two or 
three weeks ago, but are not half-full of work. Blast- 
furnace output in the north has been still further 
curtailed. ke production has also been still further 
restricted, and prices have receded to a bare margi 
of profit. There is some improvement in orders for 
machinery, most of the orders emanating from rail- 
road. sources and from engineering plants. The fact 
is generally ised that a reaction to better con- 
ditions is merely a question of time. 





Tae Correr AND Brass {nstiTvTE.—On Tuesday, the 
10th inst., a meeting was held in Manchester in connec- 
tion with the proposed formation of a Copper and Brass 
Institute, when it. was resolved to form ‘‘an influential 
committee, embracing members of the largest tirms of 
co} smelters and consumers, and to canvass the trade 
in su of the Institute.” Several persons present 
gave in their names as willing to become members. 


Coat 1n THE UniTep States.—The production of coal 
in the United States last year is estimated by the United 
States Geological ay at 450,000,000 tons. The returns 
in course of collection by the Geological Survey are not 
quite complete, Nea Ed show, nein, record- 

‘ outpu @ greatest proportiona 

last year occurred in the; production 
sylvapian anthracite. The production of bituminous coal 
last exceeded that of 1906 by about ik I per cent, 
Great ‘as‘was the prc made last year, the advance 
would ‘have been still more extraordinary but for the 
financial trouble which checked American business of 
all kinds in the course of last autumn. 





‘Les Frorres pg Comsat EN 1908.” By Comman- 
dant de Baurncourt. Paris: Librairie Militaire, Berger- 
Levrault et Cie. [Price 7.50 francs. ]—This is the seventh 
edition of the French book of reference on the warships 
oO the various nations, It measures 64 in. by 47 in., 

on over 780 pages. The information concern; 
ing different ships, or classes of ships, arranged 
4 to the nations, is 


on 
side the elevation and ; 
of the ame ship being on the te left-hand sid 


COMPETITION FOR Frreproorine Mareriats.—In con- 
nection with the preparations for the Turin Exhibition 
to be held in 1911, the Executive Commission have 


expeditious surface coating t 
ete They must lend themsel 
tion work. 


sent - 1908, one 
Laboratorio di Chimica oy del di Torino,” 
may 


bly determine whether there will be a BOs. 


enn- | G; 


j NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.— Thursday morning the 
ig-iron market was a shade easier, and 4000 tons of 
eveland warrants were done at from 50s. 9d. to 50s. 74d. 
cash, at 50s. 6d. fifteen days, and 50s. 44d. nineteen days. 
At the close sellers quoted 50s. 84d. cash, and 50s. 1d. one 
month, and buyers of copper offered 57/. three months. The 
afternoon session was very quiet, but the tone of the market 
was firmer. The turnover consisted of two lots of Cleveland 
warrants at 560s. 3d. twenty-eight days, and 50s. one 
month. Closing qu 50s, 10d. cash and 50s. 3d. one 
month, and there were buyers of three months warrants 
at 483. 9d. Copper was quoted 57/. sellers and 58/. buyers 
three months. On Friday morning the market was firm, 
and 6000 tons of Cleveland warrants changed hands at 
50s. 5d. seventeen days, 50s. 6d. thirteen da: at 
2hd. and 503. 3d. one month, and 493. 3d. and 
493. 1}d. three months, and 50s. April 17 and 21. Clos- 
ing quotations were 50s. 11d. cash, 503. 3d. one month, 
and 49s. 3d. three months sellers. Copper was firmer 
at 57/. 53a. buyers three months. In the afternoon 2000 
tons of Clev: warrants were done at 50s. 10d. and 
50s. 10}d. cash, 50s. 6d. fourteen days, and 50s. 24d. one 
month. The market closed steady, with sellers’ quota- 
tions the same as in the morning. On Monday morning 
some “‘ bear” covering took place and prices advanced. 
Cleveland warrants to the extent of 3000 tons were dealt 
in at 5ls. 3d. cash, 50s. 44d. one month, and 493. 6d. 
May 25, and at the close quoted 5is. 4d. cash and 
50s. 5d.one month. In the afternoon a strong tone Ee 
vailed and Cleveland cash warrants jum to 52s., 
and the turnover of 4000 tons included dealing at 
5ls. 114d. four days, 51s. 9d. nine days, 51s. 3d. 
yg ie days, 503. 3d. May 21, 51s. April 17, and 
493. 9d. three months. Closing sellers quoted 51s. b» 

cash, 51s. 2d. one month, and 49s. 9d. three mon’ 
There were buyers of copper at 57/. 10s. three months. 
On Tuesday morning the market was easier, and about 
6000 tons of Cleveland warrants were ig through at 
. to 51s. 3d. to 


jhree months. Copper was quoted 58/. 
buyers and 592. sellers three months. In the after- 
noon the tone of the market was steadier, and about 
5000 tons of Cleveland warrants were done at 5ls. 44d. 


cash, 5ls. 3d, three 8, 51s. fourteen days, 50s. 9d. 
one month, and at .\ 4d. and 49s. 34d. three 
months, . Closing sellers quoted 5ls. 5d. cash, 50s. . = 
one month, — 49s. three months. When the 
market opened oer ednesday) the tone was easier, 
and prices of Cleveland warrants declined, The turn- 


over amounted to 5500 tons, at from 5ls. to 50s. 10d. 
cash, at 503, 9d. nine days, 50s. 3d. twenty-three days, 
and at 49s. three months, and the ere pectatiene wore 
50s. 11d. cagh, 50s. 2d. one month, 49s. 14d. three 
months sellers. Buyers of co; quoted 577. 15s. three 
months, Im the afternoon the market was stronger, 
bout 6500 tons of Cleveland warrants were 
done at 51s, cash, 50s. 74. thirteen to fifteen days, 50s. 9d. 
nine days, and from 60s. 14d. to 50s. 04d. to 503. 1d. one 
month, At the close of the session sellers quoted 51s. 14d. 
cash, 50s. 44d. one month, and 493, . three months. 
The following are the market ons for makers’ 
a 1) iron :—QOlyde, 66s. ; - and Gartsherrie, 
886. (al ippod a Gago 1 Giepstanst id Asdroameat 
i $ ab rossan 
67s. 6d. Rete Gat lb, “one! Ge) nad ‘Geren ce 
rangemouth), 69s. 6d. 

Sulphate of Ammonia.—The sulphate of. ammonia 
nals es tae eee beymd and a good de- 
mand is reported. price quoted for prompt ness 
is from 122, 2s. 6d. to 122. 3s. 9d. ton, and 
quotation is from 12/. 1s. 3d. to 122, 2s. 6d. per ton, Glas- 


strong. Hematite has been the subject of a good inquiry, 
but actual business is slow. 

The Coal Trade.—The dulness in general trade is being 
felt rather severely in the coal trade, which is reported 
as being very quiet. In some districts there is now a 
certain amount of idle time each week, owing to the want 
of orders. Prices are easier, and are the subject of 
negotiation when business is likely to result, sellers 
being so anxious for orders that they are quite open to 
shade quotations. 

Shipbuilding.—Messrs. Scotts’ Shipbuilding and Engi- 
neering pany, imited, Greenock, have received an 
order to build a steamer of 300 ft. in length for the Holt 
Line.—Messrs. Alley and MacLellan, Limited, Polmadie, 
Glasgow, have also received several new orders. 





Germany’s First “‘DrREaDNOUGHT” BATTLESHIP.— 
Much interest has been evinced as to the probable 
dimensions of the Nassau, Germany’s first D nought, 
launched at the Government works at Wilhelmshaven, 
on Saturday, the 7th inst. Little or nothing has been 
known hitherto, as details were supp’ with the 
test rigour. From a trustworthy naval authority, 
owever, Reuter’s correspondent learns that the designed 
coal capacity of the Nassau gives her a radius of 5000 
knots at a speed of 10 knots. The Nassau’s engines are 
expected to develop 25,000 horse-power, which will give 
the ship a speed of 19 knots. The vessel’s dimensions 
will be :—Length, 472 ft.; beam, 82 ft. 9 in.; and draught, 
26 ft. Her armament will probably include twelve 11-in., 
twelve 6.6-in., and eight 3.4-in. guns, and six torpedo- 
tubes dischargin - i -in. torpedoes. It is alsorumoured, 
however, that assau’s main armament may possibly 
consist of sixteen 11-in. Da ag Although the Nassau was 
formally laid down in July, 1907, this date can scarcely 
be taken as evidence of speed in German warsbip con- 
struction, since months had viously been spent in 
collecting materials for the ship. 





AN AUSTRIAN ENGINEERING CARTEL.—In Austria, the 
of cartels, the firms connected with another branch 
of business are endeavouring to raise the profit-making 
capacity of ir undertakings by means of a working 
eement. This time it is the general engineering firms 
which have combined to maintain — through the 
abolition of bona fide competition. Formerly it was con- 
sidered that this line of business covered too large a field, 
and contained too great a number of sub-branches, to 
permit of a cartel being formed in such a manner as to 
ive equal advantages to all the parties concerned. 
ether the steps now taken will lead to a successful 
issue is still open to question, for up to the present, 
although the cartel came into force on mber 15, 1907, 
yt dpe of the — 5 Somes interested — not been 
able to agree upon the arrangements of the compact. 
All the leading Austrian ———— establishments are, 
it is stated, involved in the present movement. The 
working agreement, as up to the present made known, is 
based upon the distribution of the orders received amongst 
the members of the in accordance with their 
capacity and ability to obtain work, as shown by a ten 
aged average turnover. The cartel hopes in the future 
arrange for each firm to become specialists for some 
one class, or several similar classes of machinery, and it is 
said that steps have already been taken to realise this end. 
We hope to return to the matter as soon as the details of 
the final arrangements are available. 
TuRBO-GENERATORS.—In a paper read on Saturday, 
March 7, before the Manchester Association of Engineers, 
Mr. 8. Pearce gave the following particulars of the 





gow or Leith. transactions have been put through 
at the latter quotations, the shipments to extend from 
May until the spring of 1909. Japan is about the heaviest 
buyer just now, but the Continent and the United States 
are buying freely. The amount shipped from Leith 
Harbour Jastb week was 689 tons. 


Scotch Steel Tr 1de.—The Scotch steel trade is still very 
ull,'and it is stated that so great is the scarcity of speci- 
Mio oat aes i “— = Neeteeny aot 
‘arily sto u week, i 

e South — ting dalivared tn the Clyde at 6h per to’ 
amet "ee Insel makers’ price of Gf. 12s. 6d. per ton, an 
this competition, coupled with the general all-round 
scarcity of orders, has fi the Scotch producers to 
make a concession to buyers. At a meeting of the Scotch 
Steel Trade Association, held yesterday, it was decided, 
after considerable discussion, to make a reduction 
of 5s. per ton in present prices to buyers of not 
less than the following quantities :—250 tons of ship- 

lates, 100 tons of | lly ser ln es porn 

his concession is not for collective, but individ uan- 
tities. The present official list of prices is Shige pinion, 
6/. 12s, 64, per ton ; boiler-plates, 77. 7s. 6d. per ton; 
and angles, 6/. per ton, all less the usual 5 per cent. 
Structural material continuesin good demand, especially 
for shipment to Canada, but the prices at present offer- 
ing are very low. 

Malleable Iron Trade.—No improvement can be re- 
ported this week in the malleable iron trade of the West 
of E broken time is the order of the day in 
all the works. Only a moderate amount of work is being 
and that chiefly for immediate requirements 








The Belgian ; 
Belgian competition is still very keenly felt. 
Scotch Pig-Iron.—A healthy demand for Scotch pig- 





iron continues, and some fair lots have been sold during 
the past week for shipment Prices remain 


6000-kilowatt Willans-Parsons a now build- 
e forward | ing for the Stuart-street Station of the Manchester Cor- 
poration :— 
Diameter of the high-pressure expansion 34 in. 
sigh »  intermedi:te-pressure expan- - 
Diameter of the low-pressure expansion 774 5» 
Length of low-pressure blading .. be S » 
Revolutions minute... . a 1000 
Weight of r ‘6 18 tons 
Diameter of shaft .. ee e “ ll in 
Over-alllength of turbine .. es A. ae 36 ft. 
Over-all length of turbine and alternator . 46ft. Sin 
tem- Total weight of turbine and alternator .. . 158) tons 


Comparing prices with reciprocating plants, he gives the 
following on. extracted from contracts made during 
the past seven years :— 

Column 1. ‘Column 2. (Column 3. 
Se emits 


| Capacity. 








| Remarks. 
Piston 
Engines. | Turbines. 





1900 | 750 8i. per (4. 48. per Complete contract, includ- 
and | kilowatts kilowatt | kilowatt ing generators, piston eu- 
1904 | gines, and condensers, 
| | | 101. 6s. per kilowatt. 
| Do., for turbine, 82. 7s. per 
kilowatt. 
1899 18CO | Gl. per (4l. 7s. per Complete contract, includ- 
and | kilowatts) kilowatt | kilowatt | ing generators, piston en- 
1901 gines, and condensers, 
101. per kilowatt. 
} Do., for turbines, 81. per 
| kilowatt. 
1901 | 1500 | 6i. 6s, per! 
| kilowatts | kilowatt | 
1002 375064. 138. per, 
| kilowatts} kilowatt | 
6000 bid 21. 138. per 


.| kilowatts | | kilowatt 
No figures for ing plant or other accessories have 
oe fachaded pa wend 2 and 3. 
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NOTES FROM SOUTH YORKSHIRE. 
pear Ig a 

Prominent Scientist’s Death.—After a comparatively 
short illness, and in his eighty-second year, Dr. Henry 
Clifton Sorby, the eminent scientist, died at his residence, 
Broomfield, Sheffield, on Monday. Dr. Sorby wasclosely 
identified with the development of science in the city, 
and almost from boyhood devoted himself to various 
original scientific researches, paying exhaustive attention 
to metallurgy. He held the degree of LL.D., and was an 
F.R.S. and a J.P. ey | his most prominent writings 
were ‘‘The Microscopical Structure of Iron and Steel,” 
ani ‘The Microscopical Structure of Crystals, prey oH | 
the Origin of Minerals and Rocks.” The funeral, whic 
was largely attended, took place on Friday, at Ecclezall 
Cemetery. ~ 

Sheffield United Gas-Light Company.—It was stated at 
the oa meeting of the sharehol ers of the Sheffield 
United Gas-Light arg which took place in the 
Cutlers’ Hall, on Monday, Mr. Wilson Mappin, degety 
chairman, presiding, that the report and ce-sheet 
for the past year were as favourable as any that had been 
issued by the company. Mr. Mappin said the increase 
of gas sold during the Pyne ops ending December 31 
amounted to no less than 8 to 13 per cent. The quantity 
of coal carbonised was 164,543 tons, being an increase 
13,458 tons over the orp sy 8 gaan of 1906, and 
the amount paid for coal was 28,807/. more. The usual 
maximum dividend was declared. 


Tron and Steel.—Business in the east end of the city is 
considered to be fairly satisfactory, although there is a 
searcity of work in the crucible steel branches. way 
material departments are actively engaged in good orders 
from America, and local makers of springs, axles, &c., 
are hopeful of receiving a good portion of the work that 
will be placed in a few days on behalf of the Indian State 
Local houses devoting attention to 
colliery requirements are having a period of prosperity. 
Owing to the activity at the pits, engineers have 
been working under pressure for a long time, and there is 
a brisk demand for boring-machines, picks, —_—_ 
colliery stores generally. Boller-makere, _ too, have 
received substantial orders from local collieries, require- 
ments being mainly for the Lancashire high- 

attern, The iron market remains uncertain, although 
aco a are fairly steady at 593. for East Coast, and 
59s. 6d. for West Coast brands. Only a small amount of 
business has been done locally in raw material, and it is 
evident that buyers are not satisfied that the market 
yet touched the bottom. 


South Yorkshire Coal.—The weather during the past 
week has given a decided fillip to the d for house 
coal, and big uantities have been going out of hand for 
London an e eastern counties. Steam fuel is fairly 
steady, and the home demand has been more than 
export. Owners, however, realise that the period is 
altogether against heavy trading, and rest content. 
Prices of steam coal vary from 11s. 3d. to 11s. 6d. per ton 
at the pits. The coke trade is am, and the output is 
in advance of the demand, although smelters in the North 
have been somewhat eager customers. Prices have 
for unwashed smelting coke from 11s. to 11s. 3d. per ton, 
washed being 9d. to 1s. dearer. 


and other railways. 





Repuction or Tantatum Oxipe.—A novel method 
of reducing highly refractory oxides, such as tantalum 
oxide, is proposed in the United States Patent No. 873,958, 
by M. von Pirani. The reduction is eff in a vacuum 
chamber with the aid of a Wehnelt cathode of barium 
oxide. A block of this oxide, in which a wire is em- 
bedded, is heated by a current sent through this wire 
from a battery. This wire is also the cathode for the 
main circuit of 100 volts, alternating or direct, the anode 
being a cup forming the lower electrode of the chamber 
and containing the oxide of tantalum to be melted and 
reduced. When the barium oxide is red hot, the arc will 
strike spontaneously, a current of 50 amperes flowing 
Coongh on ae _— centimetres in =. The arc is 
regulated either by a rheostat or by regulating the shunt 
current through the barium oxide. 4 on 


Tue ‘ Exrorrictan” Exgcrricat Traps’ Directory 
AND Hanp-Book, 1908. London: The Electrician, Salis- 
bury-court, Fleet-street, E.O. [Price in the United 
Kingdom, 15s. 9d. net. ]—This well-known electrical blue- 
book, now appearing for the twenty-sixth year, has been 
corrected up to February 11, and forms a complete hand- 
book to the electrical industries; It is divi into suit- 
ot the classe ‘resid ef tie past pace ber ipcbedioe 
~ the elec wor: &e., includi 
digests of the new Patents pA ag By b soap 
lating to patents. A section of some 60 is then 
devoted to useful tables and statistics, data, 
which comes @ section of 250 pages, giving a 
eer ral Acta relating to cheoticity for lighting, by; tome | 

‘ other uses, together wi Coun 
cher regulations, &. i “y ia 





relating to finance and quotations of stocks 

gn for limited lability and. inoorpe A ag 
‘ho British division of the directory, 
60) pages, is divided into two i 
“vusbetically, and the other classified according to 
cima ae mi and foreign ° axe 
cmilasty ns pocket at the back are gi 
lund together, the Electrician tables of the electric 
Sh4ng, power, and traction undertakings of the United 


Kingdom, 





of | iron, so far this month, are very 


has | 1907, 15, 


, following | foundati 
digest of the | ph 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippiesBRoucH, Wednesday. 

The Cleveland Iron Trade.— for Cle 2 
pig iron are rather ing to fluctuations in 
warrants, Middles! warrants have this week been 
done at as low as 50s. 9d. and as high as 51s. 74d. cash, 
and values of makers’ Cleveland iron have, to a ider- 
able extent, followed these movements. position of 
makers, however, is strong, and they can afford to take 
a firm stand, so thatit is not atall surprising to find them 
somewhat indifferent about selling just now. Production of 
Cleveland pig is not quite sufficient to meet current needs, 
with the result that the warrant stores are being drawn 
upon, though not to the extent that was to be expected 
with the further reduced output. The present market quo- 
tation for f.o.b. delivery of No. 3 g.m.b, Cleveland pig is 
51s. 3d ; No. 1 is 533. 9d.; No. 4 foundry, 50s. 3d.; and 
No. 4 forge, 493. 3d. East-Coast hematite pig is steady 


at 583. 6d. to 59a. for Nos. 1, 2, and 3. The relative value of F 


mixed numbers of hematite and No. 3 Cleveland pig has 
thus once more become about normal. A few ns oa 
hematite pig was 203., and even more, above Cleveland, 
but the margin has now been reduced to about 8s., which 
is regarded as the normal proportion. Shipments of pig 
good, averaging over 
4800 tons per working day, and comparing well with those 
of the corresponding period a year ago; but they have 
hardly come up to sanguine expectations. Some heavy 
cargoes, however, have shortly to be cleared, so that 
shipments for the second half of March may be even 
heavier than those for the first portion of the month. 
Spanish ore fully maintains its value, though there is 
little or no new business passing, consumers having 
satisfied their needs for the present. Rubio, of 50 per 
cent. quality, is 15s. 6d. ex-ship Tees. 


Messrs. Bell Brothers, Limited.—The annual separ and 
balance-sheet of the directors of Messrs. Bell Brothers, 
Limited, of the Clarence Iron Works, issued from the 
firm’s offices at. Middlesbrough this week, shows the 


operations of the company for the year 1907 to have 
resulted apet vsiney of 151,231/. 13s. 34., to which must be 
added the of undivided profit brought from the 


3s., making a total of 
ing amounts were 
provided up to December 31 last. Interest on 4 


z 
E 
e 
E 


debenture stock for the year 1907, 17,720/.; dividend on|q 


6 per cent. erence shares for the half-year to June 30, 
.; interim dividend on shares at 
4s. 6d. per share, paid on September 28, 1907, free of 
income tax, 13,500/.; amount carried to reserve fund, 
.; extensions and improvements written off, 
54,7032. 123; and income tax, 6126/. 1338. 2d. Since 
31, 1907, the following has also been 
thereout. On February 1, 1908, dividend on 6 
erence shares for half y: 





1894 Professor was awarded one of the Royal 
Medals of the Society, and to this was in 
1902 the Hughes al, in tion: of his contri- 
butions to the advancement of espe- 
i in connection with the phenomena of electric 


expenses 


inion the 
Association’s visit to Winnipeg. The City of Winni 
itself proposes to’ make a grant of 5008 dole. (1008 i 


The week of the meeting will probably be from Au 
25 to September 1, 1909. — 


typical papers are also given in a variet; 
the | Burtioulare of fees are also given, and, in 
formation 
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NOTES FROM THE SOUTH-WEST. 
Cardiff. — The steam-coal trade has been somewhat 
quiet, but the undertone has been firm, and prices for 
w 


ri 
59. 
by 


Llanelly :—Foreign, 12,739 tons ; coastwise, 3580 
total, 16,319 tons, aggregate shipments from the 
six ports for the month were accordingly 2,474,049 tons, 
The corresponding aggregate for Feaveary, 1907, was 
2,410,221 tons, 
The Swansea Valley.—There 
demand for tin-plate tose, and the tin-plate works have 
been running regularly. Nearly 
been well employed. 
Dowlais.—The Goat Mill has been occupied with a 
small order for steel rails. The Big Mi actively 
on light miscellaneous goods, such. as fish-plates, 
iery rails, &c. The Bessemer department has been 
affected by dulness in the steel works. 
Mr. W. Main.—Mr. W. Main, of the Royal Corps of 
Naval Constructors, who has died at Bournemouth, had 


has been an improved 
all the collieries have 


for the last few years, abe ghd pomarely on 
bh Be eb Riper wey oF ard. Subse- 
a’ ip asa . u 

vent] osm “ a and even- 


ich was 
docks at Portsmouth in 1886. In that year he was made 
an assistant-constructor, and was employed principally 
in supervising contract work. Later on he was made a 


constructor, and served at Devon ard, return- 
a ing to Portsmouth as eat hee tie He re- 


there for two or three years, w he was 
where he continued until 


appointed to the Admiralty, 
his retirement. 





PERSONAL.—We are asked to state that the name of 
the Locomotive and Machine Company of Montreal, 
Limited, whose London address is Be Victoria-street, 
S.W., has been changed to the ‘Montreal Locomotive 
Works, Limited.” 


service 
order will probabl, the 
public's Legations Le — 


MarricuLaTion Directory, 1908. London: Universit, 
torial Red Lion-square, Holborn, ‘W.C. 
irectory relates to the work and 





Science, the B.Sc. examination 
large number of successful students prepared in 
courses. The general method of work is described and 
the books, test examinations, &c., dealt be Ptcoad 
su 

the little 
volume gives all in to be of use to students 
taking up such courses preparatory to entering for these 


AEROPLANES FOR THE Unitep States Anmy.—Bids for 
ion of for the Signal 
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NOTICES OF MEETINGS. 
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NAVAL SHIPS AND NAVAL WORKS. 


Since the Navy Estimates were issued a fort- 
a ght ‘age, the Admiralty policy has occupied an 
nary amount of public attention. The 
cap result, however, has been the clearing of the 
atmosphere, and perhaps a fuller realisation of the 
international situation. Britain—and, we believe, 
every foreign ae rN te the view that the 
vutstanding aim of all responsible for naval ships 
and — works he ensure oe nr continuance of 
maintai: a satisfactory balance of 

power. t is a case of battleships, not battles. 


ae8 | matists have for two or three years sought eestalich 
34g | On @ firmer basis the comity of nations, and a large 


measure of success has attended their efforts. At the 
same time those responsible for the defence of the 
interests of the several countries have recognised 
that the best security ray ater gy uate pre- 
paration for war. In this country, to which naval 
supremacy is of vitdl importance, there has been 
on the of some writers and some politicians a 


7 | tendency to resent the naval activity of some Con- 


tinental countries ; and although all may regret 
the unjustified excitement with the 
recent discussion of naval policy, most publicists 
ed this Gockel for 
defensive armaments to be recognised with a greater 
measure of toleration. We may regret the naval 
activity abroad; we ought to strive to establish 
the futility of the competition by evidences of 
our determination to excel under all conditions, 
and in the end we must maintain. our relative 


855 | superiority. 


Another incident in connection with this week’s 


358 discussion of the naval situation has been the firmer 


assurance of the Government as to their and 
the two. Power standard. Every one is that 
economy is essential. The present Board of Ad- 
miralty, largely as a result of the reforms intro- 


.| financial year, an 





duced by their technical advisers, have been able 
to economise in several directions, without lessen- 
ing efficiency. When, however, the reduction of 
our naval stre is confused with this desirable 


uili- | economy, opposition certainly cannot be too strong 


or too insistent. In a previous article page #79 

ante) we pointed out several pro 

tions which were objectionable, and _—— 
objection to these was in the House of 
Commons during the discussion on the Estimates 
on Monday and Tuesday. We pointed out that 
while the present situation is satisfactory on the 
basis of the two-Power ence is cause 
for anxiety regarding probable position. in 
1911, and this view was maintained by Mr. Bal- 
four with forcible cogency. We urged that com- 
mercial conditions justified the laying down of 
two more battleships before the end of the next 
on Tuesday Mr. Balfour 
exacted frum the Chancellor of "she Exchequer, 
as the Leader of the Government, the assurance 
that if it was found that there is ‘‘reasonable prob- 
ability of the German me. being carried out 
in the way that the paper gure suggest, we should 
deem it our duty to provide, and we should pro- 
vide, not only. for a sufficient number of ships, but 
for such a date of laying down of such sbips that, 
at the end of 1911, the superiority of Germany, 
which the right hon. gentleman (Mr. Balfour) fore- 
shadows, would not be an actual fact.” With this 
assurance we are satisfied, especially as, in addi- 
tion, Mr. Asquith pledged the Government to the 
view that ‘*we must maintain the unassailable 
supremacy of this —- at sea ;” and that “for 
that purpose the two-Power standard, as itis 
communly called, whether it is a scientific for- 
mula or not, is quite a practicable and workable 
standard.” 

As to the ships to be laid down no details are yet 
officially available, because, as in former years, 
Vote 8 is deferred until later in the Session. The 
only justification for this delay is that the design 
of ships is not sufficiently advanced to énable oe 
definite information to be given with } 
them, and yet we are told that the battleship is to 
be of the improved Dreadnought class, correspond- 
ing to the three ships laid down in December and 
January, that the cruiser is to corres: re generally 
to the Invincible class, and that of the six pro- 
tected cruisers of the Boadicea class the first is to be 
laid down at Pembroke at latest by June. The same 
arguments which induced us to contend in favour uf 
the laying down this year of more than two *‘capital” 
ships favour the placing at an early date.of the 
orders for the five protected cruisers to be given out 
to contract. The market is now in such a condition 
that very low prices would be quoted by ship- 
building firms. As to the sixteen poco there 
is a possibility of a change of design. and here 
probably delay will be justified. There is no 

uestion of the success of the 33 knot destroyers su 
. tried, but it is felt by some that there would be 
gain from a fighting standpoint if the new vessel 
were of less speed, but of greater offensive quality, 
and with capacity for carrying fuel to give a larger 
radius of action. The Egy mca therefore, are 
that the new boats will be larger than the Tribal 
class, and their speed will be reduced to 30 knots ; 
so that they may more nearly resemble scouts 
while ‘being suitable for the seauenl duty of the 
torpedo. boat destroyer. 

As regards the oon: works embraced in the 
gramme, they are of considerable interest, and nad 
—_ there is a widely entertained vigw that the 

ernment have been too prone to mortgage the 
future in the interests of alow naval vote for 1908-9. 
The principal works embraced in the p me 
are the Rosyth scheme, the construction of a new 
lock at. Portsmouth, which may be used also as a dry, 
the | dock, a new torpedo factory at Greenock, a torpedo- 
testing range in Loch Long. in the Clyde estuary, 
and mn ren dredging. It: is intended to remove 
the bar at Sheerness to give a depth of 26 ft. at low 
water of ordinary spring tides, so that, large vessels 
should not be S aetna ly delayed by tidal conditions, 
in getting in and out of the harbour.. The lock at 
Portsmouth will have a normal length between 
caissons of 850 ft., a width at the entrance of 
110 ft., and a depth over the outer sill at low 
water of ordinary tides of 33 ft., fp 
enable. ships of th the "Breninought size to 
and out. This lock, it is anticipated, wi ae 
940,0007., and this year 65,0001. will be spent 
upon its advancement. yth is, however, the 
most important works scheme at present on hand, 
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and that part of the project now authorised will 
involve the expenditure of 3,000,0001., of which 
30,0001. is to be spent during the next financial 
year. The Admiralty have m criticised, and 
very properly so, because this scheme of a Rosyth 
nayal establishment has not been taken up with 
greater earnestness. It is four years since the in- 
ception of the scheme, and yet we are only in the 
initial stages so far as construction is concerned. 
This is unsatisfactory, because we have been lay- 
ing down battleships of such a size that no dock 
further east than Portsmouth is available for their 
accommodation, and as the North Sea is always a 

ible venue of war, the absence of such docks 
is serious. The project has now been taken in 
hand with the definite intention of carrying the 
first stage of it to completion as quickly as possible. 
It is probable that tenders for the construction of 
the work will be invited in the early summer, and 
that the contract will be let on a time-limit to 
ensure completion of the work at a given period. 
As we have already mentioned, only 30,000/., or 
about 1 per cent. of the total cost, has been voted 
for 1908-9; but this is probably adequate ; under 
the present circumstances, which are not quite 
excusable, considerable time must elapse before 
the contractor's plant can be prepared. 

The plan on page 348 shows the location of the 
Rosyth establishment, and its relation to the Forth 
Bridge. St. Margaret’s Hope is a splendid 
anchorage, being protected from practically every 
direction. Although the idea has been suggested 
that the presence of the Forth Bridge may 
prove an obstacle, this is straining a point, as 
there is a great depth of water, while the height 
from high-water level to the underside of the 
centre girdera connecting the cantilevers of the 
bridge is 150 ft. The destruction of the bridge, it 
has n hinted, further, would tend to block the 
channel; but the members of this structure would, 
in the event of destruction, so completely collapse 
as to lie in the bottom of the Firth; and in an 
oase the British ships which might be in Rosy 
would find it a fairly easy task to so effectually 
complete the destruction of the bridge as to enable 
them to-go to sea. The existence of the bridge 
cannot materially assist the investment of any fleet 
within the new naval establishment. From the 

eographical ds well as the strategical standpoints 
its location is commendable. 

The site purchased by the Government embraces 
1184 acres of land and 285 acres of foreshore, 
the frontage to the Firth of Forth being a on 
over two miles in length. The borings have 
shown that a suitable foundation, either on the 
rock or on boulder-clay, can be obtained at 
reasonable depths. It is proj to construct the 
outer wall of the basin with large concrete mono- 
liths, about 43 ft. square, sunk through the upper 
strata until they reach the hard boulder - clay. 
These monoliths will be sunk from staging. The 
bottom or cutting edge will consist of a built-up 
steel shoe, on which successive layers of cement 
concrete will be built within shuttering. The in- 
terior of each block will be divided into four 
square compartments, so that when the block has 
been built to a height to enable it to rest on the 
bottom, the material will be excavated by grabs 
working in these compartments, in order to facili- 
tate sinking through the upper strata. As the 
monolith sinks, further layers will be built on the 
stage, and this will continue until the block is well 
into the boulder-clay. The ~seage depth will 
necessitate each monolith being of from 62 to 
65 tons in weight. The intervening space between 
the blocks will afterwards be filled up with con- 
crete, and indents will be left in the abutting walls 
of the monoliths to form a key to lock the con- 
crete between the adjoining monoliths. In this 
way the wall from end to end will of itself be a 
monolithic structure. This method of constructing 
the foundations will avoid the expense and time 
lost in building a costly dam,) while it will enable 
the works to be executed in the dry with equal 
facility. 

There is to be constructed a basin with a large 
entrance lock, a graving dock, a submarine and de- 
stroyer basin, with boat-slip for repairing these 
light craft. Adequate coaling accommodation in 
addition will be afforded, but the workshops a 
for will be such as to deal only with repairs. e 


: approach channel is to have a depth of 36 ft. at low 


water of spring tides, and the width at bottom will 
be 1050 ft. There will be a pier about 800 ft. long 


for guiding ships to the entrance lock. This lock is 





to be 850 ft. long and 110 ft. wide at the entrance, 
with a depth over the sill at low water of ordinary 
spring tides of 36 ft. The longest warships now in 
the Navy-—-the cruisers of the Invincible class—are 
530 ft. between perpendiculars, so that this lock is 
more than adequate. The ships of test beam 
—the latest Dreadnoughts—are of 84 ft., while 
the greatest draught is probably not more than 
29 ft., even with the maximum coal supply and all 
war stores on board. A ship returning from 
action would normally have a draught considerably 
less,as her war stores would be depleted, and even 
if water-logged 10 ft. below this normal draught, 
this lock would still have a sufficient depth of 
water over the sill, even at low water of spring 
tides. In order that the lock may be used as a 
graving dock, and also to provide for accident and 
emergency, a direct entrance has been constructed 
into the basin, asshown on the plan, and from this 
emergency entrance a separate channel has been 
formed to the main channel of the Firth of Forth. 
This procedure, it will be remembered, follows the 
practice adopted at the new basin at Keyham, 
which was full illustrated and described in Encr- 
NEERING, vol. lxxxiii., page 197. 

The basin is approximately square, and has a width 
of about 1500 ft. and a length of 1620 ft., the 
total area being 52} acres. There is, as shown 
on the plan, a pier projecting from the western 
wall, the length of this pier being 600 ft. This is 
probably added, not so much to increase the wharf- 
age, as to assist in the canting of vessels upon 
entrance to the basin, an arrangement which is 
also adopted at Keyham and elsewhere, and has 
proved most advantageous. The pier will, of 
course, add to the berthing accommodation. The 
total wharfage is 7108 ft. in length. The depth of 
water arranged for within this , oil is 38 ft. 8 in. 
On the landward, or northern, side of this basin 
there is to be a dry dock of a total length of 750 ft., 
which is so designed as to be capable of being 
easily lengthened. The width in this case will be 
100 ft. at the entrance, and the depth of water 
over the sill 36 ft. Asis the case with the large 


dock at Keyham, this graving dock will be fitted | pa 


with an intermediate caisson, so that the oe 
of the dock may be safely used for a vessel ft. 
in length, while the other part will suffice for a 
vessel 450 ft. in length. It will be noted that space 
is left to the east of this dock for the construction 
of two other docks of even greater length, but these 
are not provided for under the present scheme. 

The repairing-shops are placed alongside this 

raving dock. On the eastern side there are 
latrines and small working-sheds, while to the west 
there is a large factory, boiler-shop, and smithy. 
These, with adequate crane accommodation, will 
enable the establishment to undertake pretty ex- 
tensive repair-work. At the head of the dock 
there are the central offices, which, with the 
surgery, form a quadrangle ; to the east of this is 
the electric-light and power station. Landward of 
this building are the naval stores, and at the north- 
east corner the police offices and the entrance to 
the naval establishment from Inverkeithing. 

Along the south side of the basin there is to be 
constructed a river wharf 2733 ft. long with 36 ft. 
depth of water at high water of neap tides, to be 
cielieuqunaty dredged to 36 ft. below low-water of 
spring tides. This wharf will be largely adopted for 
coaling purposes, and for stacking coal is pro- 
vided to the south of the entrance lock: The sub- 
marine dépét is an important adjunct to this naval 
establishment. The main channel is at present 
extended landward to this submarine dépét, where 
there will be a boat-slip 260 ft. long and 130 ft. wide, 
about one-half of which will be covered with light 
roofing. There will be a camber 600 ft. by 470 ft., 
with a depth at low water of ordinary spring tides 
of 15 ft. In this camber there will be accommoda- 
tion for 12 submarine boats and six destroyers. A 
floating dock, 250 ft. long, will be provided in this 
camber, so that destroyers, torpedo-boats, and sub- 
marine boats may be docked and repaired. 

It will be seen that a short length of railway of 
standard gauge brings the establishment into com- 
munication with the main line of the North British 
Railway at a point a mile north of the Forth 
Bridge. This line is already constructed to the 
site, _— new ‘ing. - is in — ra 
struction for vidi e water su . There 
are schemes A store. toca Bs, but these, 
perhaps, are a little premature. Buildings for the 
accommodation of the engineering staff have been 
put up, and surveys have been made, and it is 





hoped work will be begun by the late autumn. 
The preliminaries must necessarily occupy consider- 
able time. Contractor's plant has to be got together, 
but the nation will expect the Government to assis‘, 
by satisfactory financial arrangements, the engineer. 
ing department in the realisation of that part of 
the scheme authorised. 








THE TREATMENT OF APPRENTICES. 

Some four years ago, as most of our readers wil] 
remember, the North-East Coast Institution of 
Engineers and Shipbuilders took one of the most 
practical steps in the interests of real engineering 
training that has yet been taken. A strong com- 
mittee was formed to report upon the question of 
apprenticeship, and to recommend what encourage- 
ment and pressure might be brought to bear on the 
rising generation in the best interests of the latter 
and of the engineering industry. The committee 
were not an ardent band of theorists, but a number 
of practical men who realised what was needed and 
in what direction effort would be most productive. 
Their recommendations were eminently sensible, 
as might be expected, and included the allotment 
of marks to apprentices for time-keeping, industry, 
and evening study; the lads whose records were 
most creditable being given increased wages and 
special opportunities for advancement. The 
scheme thus involved no nursing or compulsion. 
A systematic observation was to A kept on each 
lad’s progress, and every boy with grit enough to 
stick to his work and study would have the satis- 
faction of knowing that his efforts would be appre- 
ciated, and might result in a very substantial benefit 
to himself. It would be difficult to devise a method 
better calculated to foster self-help, and to dis- 
courage the slackness which so often ensues after 
a year or two in the works, so that one naturally 
wonders what measure of success the scheme has 
met with in practice. 

The answer to the question, in so far as the Nep- 
tune Engine Works of Messrs. Swan, Hunter, and 
Wigham Richardson are concerned, was given in a 
per read recently by Mr. W. G. Spence before 
the Institution to whom the inception of the scheme 
was due. This paper we published in our issue of 
January 1 this year, but as in the discussion which 
followed it several important points were brought 
out with regard to the training of apprentices in 
other works, no excuse is needed for returning 
aig to the subject. It will be remembered that 

r, Spence deduced from an analysis of the results 
obtained at the Neptune Works that a general and 
creditable improvement had taken sees in the 
apprentices’ records since the scheme had been in 
operation. Unfortunately, there are no means of 
comparison with the preceding years, but one is 
justified in assuming that the inauguration of such 
a scheme would produce an instantaneous effect. 
Hence the subsequent betterment of the records is 
probably a much greater attainment than at first 
appears, for the present state of affairs should 
really be compared not with the first results of the 
scheme, but with the status quo ante. 

As regards the question of study, Mr. Spence 
was not particularly enthusiastic. He considered 
that even with the inducements for evening study 
provided under the scheme, the evening students 
were few in number, and their work, generally 
speaking, of a rudimentary character. Even 50, 
we do not think this aspect of his report at all 
disheartening, but rather the opposite, for it must 
not be forgotten that it deals with working-class 
lads who look forward to earning their living by 
their handicraft skill, and not by their theoretical 
knowledge. Even if only one iu a hundred of such 
lads avails himself of the chance to show that he 
has brains, and is encouraged to develop them, 
good work has been done, in spite of the ninety 
and nine who are content to remain as they are. 
The bulk of the industrial, as of every other 
army, must,-be composed of privates ; for, though 
there is proverbially plenty of room at the to), 
there is not room for very many there. Moreover, 
the fact of having inducements offered to them to 
improve themselves, and the example of such of 
their fellow-apprentices who avail themselves of 
their opportunities, cannot but be of good effect on 
the rest of the lads. ; 

Professor Weighton, whose views on industrial 
education are sound and practical, thinks that :. 
Spence’s results are very good indeed, considering 
the circumstances. He brings out indirectly a fact 
which is not clear from the paper—namely, that, «¢ 
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any rate, for the best of the boys, high marks for 
study are combined with high marks for time- 
keeping. ‘Time-keeping marks are certainly lost 
by many of the studious boys, but good time- 
keeping is nevertheless shown to be perfectly com- 
patible with weer 4 pape This point is worthy 
of the attention of those who profess to think that a 
fair average boy cannot study properly at night 
after a day’s work in the shops. Tt needs grit 
possibly, but if a youth is physically incapable of 
it, he had better choose some other career than 
engineering. It is misplaced kindness to make the 
way oe for a delicate lad to enter a profession, 
to succeed in which will need work that, at times, 
will tax the physical and mental energies of the 
strongest man. sides, those familiar with appren- 
tices are fully aware that it ismuch more frequently 
the strength of will than the strength of body that 
is wanted, for most of the alternative evening occu- 
pations are quite as exhausting asa little mental 
work. 

We do think, however, that there is a little con- 
cession to youth and human weakness that firms 
might well make. To allow the apprentices who 
attend evening classes to have an hour, or even a 
‘‘ quarter,” off on the mornings following an atten- 
dance would make laziness itself an incentive to 
study, for the extra hour in bed on winter morn- 
ings is no small consideration, as everyone knows 
who has kept shop hours in his youth. Mr. Alfred 
Harrison, of the Bootia Engine Works, states his 
opinion definitely, that two nights a week at a class, 
with possibly two nights homework, for a youth 
working from 6 a.M. to5 p.m., is no hardship ; his 
evening work is a —— change of ——— and 
only operates during the winter months, when out- 
door amusements are impossible. In fact, instead 
of tempering the hours to the young engineer, Mr. 
Harrison insists on evening-class attendance as a 
condition of employment, holding compulsion the 
only way to induce such attendance. Moreover, 
he will not take as apprentice fitters boys who have 
nor attained a certain standard of education, and 
the excellent record of the men trained at the Scotia 
Works is a strong plea for the soundness of Mr. 
Harrison’s views. 

One of the chief criticisms passed on Mr. Spence’s 
scheme, as judged by its results, was that the 
marks given for study are disproportionately low. 
Professor Weighton was emphatic on this point, 
showing that it was only possible for the most 
brilliant and studious youth to earn 90 marks 
by his study, whereas 120 marks each were allotted 
to both conduct and time-keeping. In making 
this complaint, Professor Weighton cleared him- 
self of any suspicion of undervaluing the import- 
ance of shop discipline on character. He did 
not try to exalt education at the expense of 
the less brilliant, but probably more important, 
qualities that are shown by attention to routine 
duties in the shops, but pleaded that ‘“‘ of all the 
means of self-discipline, self-denial, and self-help, 
which go towards formation of character, and which 
is of excessive value in the young, there is nothing 
I know of better and more valuable and more 
powerful than evening study—strenuous exertion 
of the mental faculties.” is remark from an 
educationalist may be recommended to those who 
oppose evening study as too great a demand on the 
P ysique of youth. Moreover, the allotment of 
ess marks to such study than to the other subjects 
tends to depreciate the value of education in 
the eyes of the boys—a most undesirable result, 


as Mr. Spence admitted by expressing his e- 
_ with Professor Weighton’s amendment of the 
scheme, 


It is at least ble that the marks given for 
evening stud ould exceed those given for 
conduct and time-keeping. Both of the latter can 
be “encouraged” by means at the disposal of the 
shop-foremen, while evening study is outside 
their cognisance or jurisdiction. Hence, as a 
matter of expedience, apart from principle, it 
should receive due recognition. Compulsion can 
be brought to bear on lads who lose time or mis- 
behave themselves, because these acts are admitted 
faults and contrary to shop -discipline. Non- 
attendance at classes is, however, in most works, 
as in the one in question, not a fault at all, but 
rather a failure to perform a work of supererogation. 
In works where “8 is com the 


remarks do not apply, but in spite of the experi- 
ence of the Seotia Works, selersed to above, coms: 
pulsion has its drawbacks. As one speaker pointed 


water, but he could not be made to drink. Simi- 
larly, a roomful of youths does not necessarily mean 
that they are doing themselvesany good. In fact, 
every one who is not trying to learn is retarding 
the p of the whole of the class, and many of 
such lads must certainly be present under a com- 
pulsory system. It is one of the t features of 
the ‘‘ inducement” scheme that it constitutes an 
automatic means of selection of lads to whom 
opportunities and a may be profitably 
given, and vents trouble and expense being 
wasted on others. Moreover, it provides a most 
admirable criterion of a lad’s right to promotion in 
the works. 

This question is one of the perpetual worries of 
foremen, and grievances of apprentices, in large 
works. Under the lack of system which generally 
prevails, the promotion of a boy from job to job is 
a matter of almost pure luck, and many most de- 
serving apprentices may be over because 
their diligence passes unobserved. In fact, if a 
boy is doing particularly satisfactory work at any 
job, there is a great temptation for the foreman to 
make him remain at it unduly long, and the charge- 
hand will certainly not agitate for his promotion. 
Under the scheme, as Mr. W. Kenn pointed 
out, in dealing with the results obtained at the 
Hartlepool Engine Works, there is no room for the 
waster, who gravitates under its operation towards 
the inevitable sack. On the other hand, the door 
to every department in the works is opened to the 
one who is anxious and determined to get on. A 
boy knows that his position on the published list, 
and that alone, determines his chance of advance- 
ment. Hh is no good or _ to ask for —— 
or get his nts to er the ent, unless 
his name arenes list; while if it is to be found there, 
his step takes place almost automatically. This fact 
makes the parents realise that to get promotion a 
boy must earn it, and therefore they will encourage 
him to keep time and study, instead of thinking 
that their influence can ensure his progress. In spite 
of all the influence brought to bear by parents and 
customers on the management of the Hartlepool 
Engine Works, not a single boy has been put into 
the drawing-office since the scheme was started 
except he had earned the right under the scheme. 
This is the way to gain the confidence of the 
apprentices in the integrity of the management, 
without which no scheme can produce good results. 

The question whether the scheme is achieving 
its object seems to bring out only one ible 
answer. There can be no doubt that it discovers 
the lads with ambition and grit, and brings them 
to the notice of the management. Moreover, as 
Mr. Kennedy’s experience shows, it raises the 
standard of those who will remain artisans all their 
lives. It does not, nor is it intended, to create 
brains and character, but it discovers and fosters 
them. The fact that only about 5 per cent. of the 
apprentices rise far under it is really a proof of 
its efficacy, for this is just about the ae nag 
who are worth helping, and are fitted to 
something more than machine-tenders or file- 
pushers, As was inted out in the discus- 
sion, any scheme which turned the greater per- 
centage of apprentices into students, leaving, say, 
25 per cent. only as future journeymen, would 
be a primd facie fraud, and there would be no use 
for it. One ean never expect the proportion of 
youths to rise above their fellows to be so great 
even as that of the men who hold the higher posts, 
because the inertia of birth and social status comes 
into play. Hence any scheme which brings for- 
ward this small percentage of youths who are best 
fitted to fill in future the responsible posts is doing 
the utmost that can be expected. We consider the 
recommendations of the educational committee of 
the North-East Coast Institution to have been 
thoroughly justified by experience, and believe that 
the firms that are acting upon them are doing work 
of the greatest benefit both to the apprentices, the 
industry, and to themselves. 





ELECTRIC DISCHARGES THROUGH 
GASES. 

Tue Royal Institution has, this year, arranged 
for a series of lectures on the disc of electri- 
city through gases, by Professor J. J. Thomson, of 
Cambridge, probably the greatest living authority 
on this particular subject. The first of these lec- 
tures was delivered on Saturday afternoon last. 

In his opening remarks, Professor Thomson said 


accomplished in a considerable number of different 
ways. We had, for example, the electric spark, the 
are, and the discharge through rarefied gases. All 
these were highly conspicuous phenomena ; but he 
proposed that afternoon to discuss a form of dis- 
charge which was so inconspicuous that physicists 
had differed about it for over a century, and a 
settlement had been arrived at only within the last 
ten years. The question at issue was nevertheless 
of fundamental importance, being whether ordi- 
nary air was, or was not, a conductor. Suppose, 
for example, we could electrify an air-bubble or a 
balloon, and that these remained with nothing but 
the atmosphere in contact with them, would they, 
or would they not, lose their charges? In actual 
practice this experiment could not be tried. Our 
electrified masses had to be supported by insulators, 
and they all, as we knew, lost their charges. This 
loss of charge might, however, be attributed, and 
for a very long time was so attributed, to leakage 
along the supports. Many careful experimenis 
on the point at’ issue had been made by Coulomb 
in 1795, and he came to a conclusion which is 
now known to be perfectly correct. After allowing, 
on what now appears to be even an extra nt 
scale, for leakage along the supports, he foxiat an 
outstanding difference, which he thought could onl 

be due to conduction through the air. Thoug 

these experiments were made by a great master, 
they did not carry conviction, and many others 
were made during the succeeding century without 
establishing definite results. The most convincing 
of these was, perhaps, due to Professor Boys, who 
found that gold-leaves suspended from one of his 
— fibres—then recently invented—lost their 
charge, though the quartz was an excellent insu- 
lator. Professor Boys next constructed two dif- 
ferent electroscopes, in both of which the gold- 
leaves were supported by quartz fibres—in the one 
case ~~ and very thin, and in the other short and 
stout. If the loss of charge were due to leakage 
along the quartz, then the long and narrow fibre 
should show the higher resistance, and the loss 
from the one with the short and stout fibre should 
be much the greater of the two. Actually, how- 
ever, no such difference im the behaviour of the 
two instruments was found. Professor Boys accord- 
ingly came to the conclusion that the air itself was 
capable of — as a conductor. This was still 
more conclusively shown by so arranging matters 
as to turn the tables on the leakage, acer 
that whatever leakage along the support did occur 
should be towards the gold- eaf, instead of from it. 
The apparatus used in this experiment is re- 
presented below. Here the electroscope was sus- 
pended from a ball of sulphur serving to insulate 
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it from a metallic supporting-rod connected, as 
shown, to a condenser, the charge on which was 
maintained constant. To make certain of this, 
the auxiliary electroscope shown to the right was 
employed. The electrometer on the left, being 
initially charged to the same potential as the con- 
denser, gradually lost its charge ; and as the con- 
denser was kept at constant potential, any leakage 
along the support must be towards the electroscope, 
and not away from it, so that the loss actua 
observed must have arisen by a discharge were 
the surrounding gas. 

Such a loss was always found, and it proved to 
be subject to some very interesting laws. In the 
first place, it was proportional to the size of the 
vessel, the larger the vessel the greater being the 
loss. With different gases the rate of loss was 
proportional to the weight of the gas, being 

enerally more rapid the heavier the — Hy- 
m was, however, an exception to this law, as, 
indeed, it was to almost all the ordinary rules of 
8 discharge. With this exception the loss of 
charge depended solely on the mass of the sur- 
rounding gas, and with the same mass we had the 








out, ® horse could proverbially be taken to the 


that the passage of electricity through gases was 


same loss; whatever the gas might be. In this fact 





} 
} 
? 
3 
7 
: 
' 


Roig 





SEEING + in alias ee 


ine 











Satie chet 


icc Aiheiatneiee 





344 


ENGINEERING. 





[Marci 13, 1908. 








was to be found the explanation of an experiment 
made long ago by Sir Wm. Crookes, who suspe 
a charged gold-leaf in a highly exhausted vessel, 
—— the charge was retained for several 
weeks, 

Under the best circumstances, Professor Thomson 
continued, the rate of loss was too slow for demon- 
stration in a lecture experiment. Nevertheless, he 
would endeavour to show in another way the presence 
in ordinary air of bodies which could carry electricity. 
The method he would use depended on the fact 
that water vapour, if sufficiently supersaturated, 
would condense on electrified particles. If dust 
were present in the air, the smallest amount of cool- 
ing below the point of saturation would cause con- 
densation of the moisture ; and if dust were absent, 
then cooling beyond a certain point would cause 
the moisture to condense on any charged icles 

resent. The apparatus in question was designed 

y Mr. ©. T. R. Wilson, and consisted of a bell-jar 
containing air saturated with moisture and con- 
nected up with an arrangement by which the pres- 
sure of the air could be suddenly reduced, so that 
it was cooled by its own adiabatic expansion. The 
air being dust-free, Professor. Thomson showed that 
a moderate degree of sudden expansion caused no 
deposit of fog, but that when the expansion was 
made. greater, slight fog became visible, due to the 
deposit of the water on charged particles pre- 
sent in the air. The cloud was not very dense, 
owing, he said, to the fact that air ordinarily did 
not contain more than 1000 or so of these icles 

r cubic centimetre, a number which did not go 
CS to make a fog when we wefe dealing with very 
fine drops of water. By bringing up some radium 
near. the bell-jar he-showed that the density of the 
cloud was substantially increased. He should show, 
he said, later on that in all cases the presence of the 
radium emanation in the air had probably much to 
do with its conducting properties. 


The speaker continued he had already stated 
thati the conductivity of a gas oe to be roughly 
proportional te its weight. More accurate experi- 


ments had, however, shown that the escape of 
electricity through a mass of air kept at constant 
temperature and constant pressure was not con- 
stant, but varied from one day to another, and 
from one hour of the day to another. The varia- 
tion, it was true, did not exceed 20 to 30 per cent.; 
but the methods of experiment were too accurate to 
admit of its being ascribed to experimental errors. 
Further, it was found that if in one case the gas ex- 
perimented on was enclosed in a thin-walled vessel, 
and in the other in one having leaden sides 1 in. 
thick, the rate of leak was very much less—some 30 
to 40 per cent. less—in the thick-walled vessel. It 
appeared, therefore, that of the leakage, at any 
rate, was due to something which was stopped b; 

thick walls, and which came into the thin-walled 
vessel from outside. This gave rise to the suspicion 
that the leakage was due to the presence of a very 
penetrating kind of radiation, such as was given 
out by radium and other radioactive bodies. 

ag was well known, made air conducting. A very 
small quantity of radium would enormously increase 
the conducting powers of the air in its vicinity. 
Hence the presence of radium in the air or soil 
might account for the leakage which was found to 
take place through ordinary air. There was no 
doubt whatever about the very wide distribution 
of radium. Mr. Strutt’s experiments had demon- 
strated that all the ordinary rocks and soil con- 
tained radium, and hence the .radium emanation 
found its. way into the air. If there were any 
variation from time to time in the amount of 
this. emanation present, it would account for the 
differences ;which had been proved to exist in the 
conductivity of air. Experiments had accordingly 


they corresponded almost exactly. If the emana- 


nded | tion present at any time was large, so also was the 


leakage rate ; and, conversely, if the one was small, 
so was the other. It thus became evident that a 
very part of the variation in the conductivity 
of the air was due to the radium emanation present. 

A better way of measuring the amount of 
emanation in the air had since been used. Sir 
James Dewar had discovered that charcoal would 
readily absorb the emanation, so that if a large 
quantity of air were sucked through a tube filled 
with charcoal, all the emanation would be stopped 
there, and could be afterwards tual b 
making the charcoal red hot. Professor Thomson 
illustrated this peculiar property of charcoal by 
drawing air charged with the emanation through 
two vessels placed in series, the ae 
between the two being filled with charcoal. h 
vessel was heres oe to a charged electrometer. 
That connected to the first vessel rapidly collapsed, 
whilst the other retained its charge well. 

Tuis method of determining the amount of emana- 
tion present in the air had been used by Professor 
Eve, in Montreal, and by others at the Cavendish 
Laboratory. Comparing the emanation collected 
from the air in this way with that liberated by a 
known weight of radium, it appeared that in each 
cubic metre of air there was commonly as much 
emanation present as if it contained 8x 10—-” 
gramme of radium. This small amount was quite 
sufficient to account for the variations found in 
the conductivity of the air. The number above 
given might be compared with those obtained by 

. Strutt for the radium content of the ordinary 
rocks and soils. This varied from 5.8 x 10—” 
gramme per gramme in the case of Bath oolite 
down to 0.25 x 10 ~~ gramme per gramme in the case 
of chalk near Cambridge. e@ quantity present 
was, therefore, much greater, volume for volume, 
in the ground than in the air. 

It been observed that in the case of a sudden 
fall of the barometer, all electrified bodies lost 
their c more quickly. This was apparently 
to be attributed to the same cause as the appearance 
of firedamp in coal-mines in similar conditions. 
The soils were, as it were, all saturated with the 
emanation, which gradually oozed out into the 
atmosphere. If, however, these were the true 
source of the emanation, it followed that air should 
conduct better in some localities than in others. It 
would be of t interest to have leakage experi- 
ments made in mid-Atlantic. Sea-water was pecu- 
liarly free from radium, though tap- water often 
contained much. The experiments should preferably 
be made after a prolonged period of calm, so as to 
prevent the emanation being carried out to mid- 
ocean from the land. So far as he knew, only two sets 
of such experiments had yet been made—viz., by 
Professor Boltzman and Professor Eve. These gave 
rates of leakage not appreciably different from those 
obtained over land. e had, however, just heard 
from Professor Eve that in some observations made 
over the frozen sea the loss in closed vessels had 
fallen to less than half its value over land. This 
observation also seemed to point to radium as 
responsible for the variations in leakage. 

this head, however, the question arose as to 
how the earth ed to retain its charge if the 
air above it was capable of acting as a conductor. 
The earth, as was well known, had a charge of 
negative electricity spread over it. There was a very 
considerable electric force above it, equal, indeed, to 
about 1 volt per centimetre. This Professor Thom- 
son proved by connecting up an electroscope with a 
wire passing to the outer air through the roof of 
the building. On lighting a fuse at the top of this 
wire, which put it at the same potential as the 
surrounding air, the electroscope showed itself to 


been:made to find whether any connection could be | be charged 


traced» between the variations in the amount of 
radium emanation present and the changes in the 
conductivity of theair. This was first attempted two 
or three years ago at the Cavendish Laboratory by 
Mr. Dike, whose procedure depended on the fact 
that if a negatively-electrified wire was surrounded 
by the radium emanation, it became itself radio- 
active ; and it was possible in this way to measure 
the amount of emanation present. e observa- 
tions were, however, very laborious, involving all 
night sittings prolonged for a full week. But the 
work was done; and a week’s record obtained of the 
amount of emanation t from hour to hour. 
At the same time the ata in the conductivity 


of the air during the same period were also re- 
corded, and when these two records were compared 





The earth, being negative, dragged down itive 
electricity at a rate which Mr. ©. T. R. FVilson 
had found to be enough to completely discharge 
the earth in about an hour, if in some way its nega- 
tive charge were not restored to it. There must, 
therefore, be something at work equivalent to a 

dynamo in order to maintain this charge, 
which was thus being continuously neutralised. He 
could not say; he proceeded, that there was com- 
plete accord amongst physicists as to how this 
compensation was . The actual strength of 
current needed was not la only a few hundred 
amperes ; but as the potential difference amounted 
to some millions of volts, the energy involved was 
considerable. His own feeling as to the mechani 
involved was that the restoration of the charge was 





due to rain. The electricity, in fact, went up by 
air and came down by water. Drops of water, it 
was found, formed more easily on negative than on 
positive particles, though water was the only sub- 
stance in which this was the case, since in general 
fluids condensed most easily on positive particles. 
A mass of air containing water vapour rising as 
an upward current would expand and cool, so that 
soon water would be condensed on the dust and 
fallas rain. The air in this way was continually 
filtering itself free from dust as it rose, and would 
finally be dust-free. If it still went on rising and 


y | expanding and getting cooler, the super-saturation 


would at last reach a point at which the water 
would deposit on negatively electrified particles, 
and this would happen before it was capable of 
depositing on = particles. The water thus 
condensed would ultimately fall as rain, bringing 
back the negative electricity to earth. 

This view as to the method by which the earth 
received back its charge was that which, in the 
speaker’s opinion, was most in accordance with 
the observed facts. A very strong field might be 
established in this way, and it was probable that 
thunderstorms thus arose. Imagine, for instance, 
the deposition of water on these negative particles. 
If the stratum of air involved originally contained 
equal quantities of positive and negative particles, 
the water in the air would deposit first on the 
negative particles, and would drag them down. The 
work of producing the field was therefore done by 
gravity, and the negative particles, being attracted 
up by the — would not fall so fast as if un- 
charged. It might be said that thunder often 
occurred without rain. In this connection, however, 
it should be noted that rain did not fall instan- 
taneously, and might therefore have left the upper 
regions of the atmosphere some time before it 
reached the bottom. Rain-drops, in fact, could not 
exceed a certain maximum size, and had therefore a 
certain maximum velocity of fall, so that if the 
deposition of the water took place some 3000 to 
4000 metres above the ground, several minutes 
would elapse before the drops reached the earth. 

The fact that thunder was not always accom- 
panied by rain was not therefore conclusive against 
the hypothesis above set forth. If this were true, 
however, the raindrops of a thunderstorm should 
be negatively electrified, the field being produced, 
as stated, by the negative particles being dragged by 
them from the neighbourhood of the positive ones. 
Simple as it seemed, however, it had not proved 
an easy matter to determine definitely whether the 
rain-drops formed in a thunderstorm were or were 
not charged, and it was only recently that Elster 
and Geitel had succeeded in showing that the large 
drops were strongly negatively electrified. This, 
therefore, supported the view advanced above— 
that the very essence of a thunderstorm was that 
electricity went up by the air and came down by 
water. 

Another view was, however, held by some physi- 
cists, who thought that the earth’s charge was 
maintained by .a stream of electrified particles 
coming to it from outside sources, such as the sun. 
The difficulty here lay in the fact that such par- 
ticles would , eo to make their way to the earth’s 
surface against an electromotive force of some 
millions of volts. There was no evidence that the 
particles in question left the sun with a velocity 
sufficient for this, though it was believed that par- 
ticles were received from the sun, which, on reach- 
ing the upper regions of the atmosphere, were 
deflected along the lines of magnetic force, giving 
rise near the Poles to the aurora, as suggested by 
Arrhenius. There was, however, no evidence, he 
thought, that these reached the surface of the earth. 





STRUCTURAL STEEL. 

Mixp steel has been in use for the construction 
of ships, boilers, and other structures for very many 
years, and during the past quarter of a century the 
quantity thus employed has reached a total of many 
million tons. Its qualities, good and bad, might 
therefore now be considered as thoroughly well ce- 
termined, but in every meeting of a technical society 
at which the subject crops up absolutely contradic- 
tory opinions on many of its pro es are expressed 
by equally able and experienced men. At the Iron 
and Steel: Institute last year Mr. Stromeyer was abic 
to advance no inconsiderable amount of evidence |" 
favour of the view that some varieties of steel de- 
teriorate with age, this deterioration being of 3 
kind impossible to attribute to fatigue, the lov 
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of quality being a kind of senile decay rather than a 
wearing out with overwork. In the current issue 
of the Transactions of the North-East Coast i 
neers and Shipbuilders, on the other hand, Mr. 
J. H. Hecks gives particulars of tests of steel plates 
removed from old boilers and ships, which afford 
little evidence of that loss of quality so prominent in 
the specimens tested by Mr. Stromeyer. Out of 
twenty-eight specimens cut from plates removed 
from old boilers, owing to damage or corrosion, five 
only showed an elongation of less than 20 ad 
cent. in 8 in., the tenacity in no case being less 
than 254 tons persquareinch. These five specimens 
had suffered much from corrosion or wasting. The 
remainder of the specimens showed very fair results, 
the tenacity averaging 27 to 28 tons per square inch, 
with elongations running from 20 to 27 per cent. 
in 8in. Out of the whole twenty-eight but two 
failed to bend double without cracking, though some 
of the specimens were twenty-five years old. A 
similar investigation made with ship-plates, removed 
mainly owing to damage by collision or stranding, 
also gave satisfactory results, though one-quarter 
failed to stand without cracking a cold bend through 
180 deg. Possibly these latter specimens do afford 
some evidence of the loss of quality found in other 
cases by Mr. Stromeyer, but in testing a specimen 
from a damaged plate there is always the chance 
that the material has been overstrained. Unfor- 
tunately, in none of Mr. Heck’s experiments was 
there a record of the original properties of the 
material, but, on the whole, his results appear 
reassuring. They certainly show that deterioration 
in quality is not an invariable accompaniment to 
length of years, and indicate that, when found, it 
should be attributed to special conditions of manu- 
facture or use, and not as an inherent character- 
istic of the metal. Practical experience confirms 
this view, as the iron boilers usual on board ship 
twenty-five years ago were reckoned to have a 
life of ten years, whereas, though pressures have 
more than doubled, the modern marine boiler of the 
same type constructed of steel is considered to 
have a useful life of over twenty years. In part, 
of course, the thicker plates, which are necessitated 
by the higher pressures now in use, have a larger 
margin for weakening by wastage and corrosion 
than the thinner iron plates then in use, though, on 
the other hand, the working stresses average 20 to 
25 per cent. higher, so that the increase in scant- 
lings has not been proportional to the rise of 
pressure. 

Mr. Hecks’s paper raised discussion on another 
point, which, whenever it crops up, never fails to 
elicit strongly conflicting expressions of opinion. 
Is steel, or is it not, more liable to suffer from 
corrosion than wrought iron? Mr. Hecks, whose 
experience is large, claims that he finds no sensible 
difference in this respect between the two metals ; 
but this view was energetically contested by many 
of the speakers on his paper. The truth seems to 
be that, in certain cases—such as _boiler-shells, 
for example—steel gives quite as good results in 
this respect as iron, but that in many places iron 
shows a marked superiority. In particular Mr. 
Morison has instanced ony oy tail-shafts, where, 
when steel was used, he found intense local 
corrosion just where the brass liners end. in, 
iron is frequently specified for use in coal-bunkers, 
boiler-room floors, and tank-tops, because the ex- 
perience of many owners is that steel in such situa- 
tions is much more liable to corrode than iron. 
There is some reason to believe that the manganese 
in the steel is primarily responsible; and, could 
some substitute be found for this element, steel 
might prove ag superior to iron in its resistance to 
corrosion as it already is in tensile strength and 
ductility. In spite of this t ductility, however, 
ordinary mild steels seem less capable of resisting 
shock than the best irons. This used to be attri- 
buted to the fibrous nature of the latter, the iron 
bar being likened to a bundle of individual wires, 
the fracture or dai of-a few of which would 
leave the others practically unaffected. Steel, on 
the other hand, was held to be a homogeneous pro- 
duct, so that an incipient crack subjected to vibra- 
tory forces readily spread through the mass of the 
metal. This explanation of the differences in the 
behaviour of iron and steel is now, however, hardly 
aduussible, since some of the newer steel alloys 
show extrao: resistance to the notched-bar 


‘traordinary 
test, which there is much reason to believe affords 
the best criterion of 
withstanding shock. 
acq uired 


the suitability of a material for 
Vanadium steels have already 
an excellent reputation in this respect, 





and it is reported that the ore of this metal has 
recently been discovered in large quantities and 
of great richness, so that possibly the cost of 
this ‘‘ physic” may be greatly reduced in the 
not distant future. Some of the nickel steels also 
make a remarkable showing in the matter of 
toughness, and these have the further advan 

of being highly rust-resisting. . Unfortunately, the 
available supplies of nickel are limited, though if 
certain astronomers are right in believing that the 
maiv bulk of the globe is a nickelliferous iron, 
the total quantity in existence, but probably for 
ever inaccessible, must be enormous. Not only, 
however, is nickel relatively rare among the com- 
mercial metals, but its ores are generally reduced 
only with some difficulty, a fact which tends still 
further to enhance its price, and to render it com- 
mercially impossible to take as full advantage of 
its excellent characteristics as would be otherwise 
desirable. 

Much of the rapidity with which the steel ousted 
iron in the shipbuilding and boiler-making indus- 
tries was undoubtedly due to the care taken by 
the earlier manufacturers of the metal. Iron, on the 
other hand, was seldom tested. Iron was iron 
equally to the Board of Trade and the shipbuilder ; 
and but little effort was made to restrict the use of 
many of the really bad qualities produced. ‘‘ Mid- 
dlesbrough steel” was the nickname for one of these, 
containing a large percentage of phosphorus and 
remarkable for its Coden, which, however, if 
tradition is to be relied on, did not prevent its use 
on a somewhat seale for ship-plates. As re- 

nting the quality of metal thought good enough 
for this purpose a quarter of a centuryago, Mr. Hec 
recalls the fact that in a discussion at Newcastle 
in 1881, a well-known ship-builder stated that he 
had to pay an enhanced price for iron specified to 
have an elongation of 5 per cent. with, and 2} per 
cent. across, the grain. 
ordinarily used may, therefore, be readily i ined, 
yet Lloyd’s rules at this very time soovidiel that 
the metal should have a strength of 20 tons with, 
and 18 tons across, the grain, and be subjected to 
tests at the discretion of the surveyors, all brittle 
or inferior material to be rejected. The surveyors’ 
discretion was in tice seldom, or never, exer- 
cised, and at the omy of a come 
to such a that the ay ag issued a special 
circular ollies attention to the widespread tes of 
inferior irons, and threatening to establish more 
rigid tests unlessa rapid improvement on this head 
was effected. Nothing, however, came of this 
circular, since no little difficulty would have been 
met in educating up makers of the commoner 
qualities to the necessity of working to more rigid 
specifications. Steel-makers, on the other hand, 
were already accustomed to this practice, and, 
being very anxious to secure a wider market for 
their produce, readily agreed to accept the somewhat 
stringent requirements imposed by Lloyd’s Re- 
gistry for the acceptance of steel ship and boiler 
plates. 





SEWAGE SLUDGE. 

Sewace sludge is the despair of the sanitarian. 
Some ten years ago we were told that it was about 
to disa; ,» and that it would trouble us no 
more. The obliging microbe was going to digest 
it for us, in return for our providing it free 
quarters in a septic tank. Practically nothing 
would remain except liquid sewage, which-could be 
confided to the care of another kind of microbe in 
a bacterial filter. Unfortunately, the anaerobic 
microbe has not endorsed all the promises made on 
its behalf by enthusiastic inventors. It displays a 
temperance in its appetite for sludge which is not 
appreciated by those who have a large stock of that 
material, and it is only by providing it with lodgings 
on a most extensive scale and at a prohibitive 
expense that it can be persuaded to effect a really 
large reduction of sludge. Instead of consumi 
95 per cent. of the solids in sewage, it is satia 
with 30 per cent., and often, indeed, it is content 
with 10 per cent., and leaves the other 90 per cent. 
to plague the engineer in charge of the work. This 
is not a great improvement on the days when all 
the sludge had to be disposed of in some fashion, 
and the chief alteration that has occurred is that 
it is now often found possible to dispense. with 
adding lime and alumina to the sewage, and to 
allow it to deposit its solids spontaneously. The 


amount of sludge is thus reduced considerably, for 
the lime added to its bulk. Further, an appre- 


e quality of the metal | trail 


ciable amount to eiusled over with the effluent; 


This, however, is no gain, for it the filter beds 
and necessitates their cleansing renewal at con- 
siderable expense, at the same time reducing their 
efficiency. . 

When a town is situated on a navigable water- 
course, within-easy reach of the sea, sludge is not 
difficult to dispose of, provided the works are on a 
sufficiently scale to warrant the expense of the 
plant. It can be pumped into ho vessels and 
carried out to sea, to be dropped in deep water. 
This = is adopted in London, Manchester, and 
elsewhere, and the cost per ton is very little. Of 
course, this is reckoned on the wet sludge contain- 
ing 85 to 95 per cent. of water. On the basis of 
dry sludge the cost is from 6 to 20 times as much. 
Dry sludge. is, however, not only a contradic- 
tion in terms, but also a great rarity, .since. in 
this climate the water evaporates very slowly and 
never completely. Next to disposal at sea the 
method employed at Birmingham is probably the 
cheapest and most effective. Sl mains are laid 
over the sewage farm, and the effluent is dug ox 
ploughed into the land at a cost of about 8d. per 
ton of dry matter. This, like the previous 
method, requires to be carried out on a large scale, 
for land soon turns ‘‘ sewage-sick ” on such a strong 
diet, and can only digest an occasional meal. Given 
plenty of land of the right sort, sewage-disposal: be- 
comes comparatively easy ; ly, such land 
does not always exist in the neighbourhood of — 
and when it ioe the cost is often prohibitive. Not 
infrequently the engineer has no choice but to run 
his sludge into lagoons, and leave it to. the action of 
the sun and wind. Such acourse is productive of 
serious nuisance to the neighbours, if there are any, 
not the least annoying being the swarms of 
flies that are bred in the mud, and which. defile 
everything upon which they alight, leaving a septic 
il, swarming with bacilli communis coli, .over 
every article of food which is not protected against 
them by a cover. 

Public opinion will, not always permit of the 
formation of lagoons, and then, failing sea and 
land dis , filter must be used. These 
reduce the bulk of sludge enormously, inereas~ 
ing the solid content from 10 to about 40 per cent. 
and compressing it into smaller bulk. The 
costs about 2s. per ton, and adds nothing to the 
value of the product, which is not saleable, but 
usually costs another shilling or two a ton to dis- 

of. Sometimes it can be tipped on heavy clay 

nd, and ploughed in, with a view to lighten the 
soil, and sometimes it is burned in a destructor 
along with domestic refuse. In any case,.it is 
a source of nuisance as long as it is kept, and 
a source of expense when it is being got rid 
of. The manurial value of pressed sludge is 
practically nothing. Occasionally, farmers will 
cart it away if they can get it gratis, but 
more frequently they decline it al er, It 
is just possible, however, that science has not yet 
said its last word on the subject. The sludge con- 
tains some elements of value, but at present they 
are so diluted with inert matter that they are 
useless .to the agriculturist. In this r t it is 
much like sewage. But if some mechanical method 
could be devised for separating the richer elements, 
it might then become possible to utilise what is. of 
value, by distillation or otherwise, and at the same 
time to somewhat reduce the great expense which 


Lattends the disposal of sludge by whatever means . 


it is effected. 





NOTES, 
AMERICAN SUBMARINES, 


An abstract of the conclusions arrived at by the 
American committee who were entrusted with an 
étude of submarine boats is given by the Moniteur 
de la Flotte. The boats Pn meon u were 
the Octopus, of the Holland type, and the Lake. 
The Octopus showed, as regards speed, a marked 
gpd over the Lake in every condition, 

ith reference to mancuvring powers, the com- 
mittee stated that the Lake, which has a ‘shorter 
length, turned in asmaller circle than the Octopus ; 
the latter, however, owing to its higher speed, 
turned in less time when under water, although it 
any a a wider circle. P saa opey counting 
the time necessary to close the ports and to prepare 
for plunging, took 7 minutes 19 seconds in the 
case of the Lake, and 4 minutes 45 seconds in 
that of the Octopus. The time taken for rising 





to the surface from a 30-ft. depth, and for 
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lunging in to the same depth, was 1 minute 
} seconds for the Lake, and ‘o seconds for the 
Octopus. The maintaining of an even keel. and 
manceuvring are much easier with the Octopus. 
The large superstructure of the Lake is objected 
to; the fact, also, that the immersion rudders, 
periscope, and hydroplanes are all worked by one 
and the same man Sn the pilot-house is con- 
sidered dangerous. The Octopus has the advan- 
tage over the Lake in regard to stability on immer- 
sion. The speed, radius of action, and endurance 
under water are higher in the former boat. The 
report deals extensively with the trials, and, in con- 
clusion, states that the Committee were unanimous 
in declaring that the Octopus was the better of the 
two boats, adding that a boat of a similar type, 
but of larger dimensions, would form a naval unit 
of a superior kind. 


Tae Quesec Brivge Disaster. 


The report of the Royal Commission appointed 
by the Canadian Government to inquire into the 
causes of the Quebec Bridge disaster has now been 
published, but some days must elapse before the 
complete document will reach this side of the 
Atlantic. From the telegraphic summary it ap- 

that the Commission attribute the collapse 
of the structure to the defective design of the lower 
chord members. These chords were designed by Mr. 
P. L. Szlapka, but the ag were examined and 
officially approved by Mr. Theodore Cooper, the 
consulting engineer to the Quebec Bridge Com- 
pany. The Commission hold, therefore, that the 
failure can be attributed to nothing but errors of 
judgment on the part of these two engineers. In 
addition to the particular fault which was the imme- 
diate cause of the disaster, the Commission also 
express the opinion that there were others of so 
serious a character as to have required the condem- 
nation of the bridge, even if the details of the 
lower chords had been of sufficient strength. The 
actual stresses on the completion of the bridge 
would, they state, have been considerably greater 
than those permitted by the specifications, and this 
fact tended to hasten the disaster. They further 
report that, in their opinion, the fall of the bridge 
could not have been prevented by any action taken 
after August 27 last, since any efforts to brace or 
take down the structure would have been imprac- 
ticable, owing to the manifest risk of life involved. 
The serious loss of life on the collapse should, they 
state, have been geen by better judgment by 
those in responsible charge of the work, and they 
regret that the chief engineer to the company was 
not experienced in bridge-work. According to the 
telegraphic summary, the Commission proceed then 
to make the highly questionable statement that pro- 
fessional knowledge ‘is at present insufficient to 
enable engineers to design economically such struc- 
tures as the Quebec Bridge. It would not be fair 
to comment on the obvious inaccuracy of this state- 
ment on the basis of a telegraphic report; but we 
hope to return to the whole subject at a later date, 
when the full text of the report is available. 


Marine SteaM-TuRBINE Erricrency. 


Considerable interest attaches to the trials of the 
three scouts which are now approaching completion 
for the United States Navy, use in one-—the 
Birmingham — reciprocating engines have been 
adopted, in another—the em—turbines of the 
Curtis type are employed, and in a third—the 
Chester—the propelling  aprmazes | is of the Parsons 
turbine type. e vessels are of the same dimen- 
sions, having a length over all of 423 ft. 1 in., and 
between perpendiculars of 420 ft., a breadth on 
the load water-line of 47 ft. 1 in., and a mean 
draught at the trial—3750 tons displacement—of 
16 ft. 9 in. The full load displacement is 4687 
tons. The hull is protected by a 2-in. nickel-steel 
eee 9 a and ee | ermament — Be: 
6-in. and six 3-in. quick-firing guns. e t 
of special importance, however, is the propelling 
machinery, and particularly the comparison which 
will be rendered possible not only between turbine 
and reciprocating machinery, but also between the 

rformance of the Curtis and the Parsons turbines. 
The Curtis system has a severe task set, as a cable 
received this week announces that the Chester, 
with Parsons turbines, has attained a of 
26.52 knots on her four hours’ official full-speed 
trial, equal to miles per hour in excess of her 
guaranteed 8 of 24 knots. In the matter of 


coal consumption, too, the Chester has done ex- 
ceptionally well, but the details have not yet been 





received. The Chester is fitted with four shafts 
with one propeller on each, while the Salem’ has 
two shafts. The Curtis turbines are designed torun 
at 250 revolutions for a speed of 24 knots. Each 
turbine is 11 ft. in diameter with an over-all length 
of 14 ft., and the ahead turbines are designed with 
seven stages, ~ a, Me at a pressure of 250 lb. 
at the first stage. the Chester there are twelve 
Normand boilers, and in the Birmingham, as well 
as in the Curtis-turbine ship—the Salem—twelve 
Fore-River boilers. It is interesting to note that 
no variation has been made in the matter of heat- 
ing surface for any possible higher thermo-dynamic 
efficiency of the Curtis turbines, as is the case with 
the turbines of the Parsons type. Thus, the Bir- 
mingham, with reciprocating engines, and the 
Salem, with Curtis turbines, have the same grate 
and heating surface—696 square feet of the former 
and 37, square feet of the latter—while the 
Chester has 696 square feet of grate surface and 
32,042 square feet of heating surface. As the de- 
signed horse-power is 16,000, the heating surface 
is equal to 2.37 square feet and 2 square feet re- 
spectively per unit of power. Obviously the Salem 
boilers ieee been proportioned on the basis 
of triple-expansion engines, and the result should 
be a more than adequate supply of steam for 
the turbines running at their designed speed. They 
may thus be overloaded with advantage from the 
point of view of economy. This also probably ex- 
plains the excess over the designed rate of speed 
attained by the Chester. The result of excess boiler 
power will be to nullify the advantage from the 
point of view of weight and space occupied in the 
case of the turbines, when compared with the instal- 
lation of reciprocating machinery, unless s is 
accepted as a factor in the comparison. Until we 
have the complete results, not only of the trials of 


this ship, but of those fitted with reciprocating | th 


engines and Cartis turbines, it would be a mistake 
to make any exact deduction. The reciprocating 
engitfés of the Birmingham are of the four-cylinder 
type, the high-pressure cylinder being 28} in. in 
diameter, the intermediate cylinder 45 in., and the 
two low-pressure cylinders 62 in., the stroke in each 
case being 36 in. All three vessels are practically 
completed, so that before many months we shall 
have reliable comparable data of the performance 
of all three vessels. 





‘THE PROBLEM OF FLIGHT.” 
To THE EpiTor or ENGINEERING. 

S1r,—This discussion has arisen upon my showing that 
pellers working a light fluid like air must deal with 
quantities at slow speeds to be efficient. As we 
increase the diameter of a propeller, and reduce the 
velocity of the air column acted u the efficiency does 
not lead to perpetual motion, as affirmed by Mr. Horatio 

Phillips, but towards the efficiency of 100 per cent. 
In marine practice the = is reduced by using large 
lers to about 12 to 15 per cent., working in o 
uid 800 times heavier than air. Mr. Phillips’ simple 
calculation leads to nothing in particular; it merely gives 
the power usefully expended. It tells us nothing of 
wer lost in slip, in friction, or in air-churning; nor 
it any obvious bearing upon the dimensions of a 


ee. acadiae 

aero practices and theories are absolutely 
contradictory. They claim a high efficiency for their 
large a surfaces, for the very good reason that 
the said p! act upon a very large bulk of fluid, and 
accelerate it to a — slow speed ; the slip is only from 
5 ft. to 8 ft. per second. 

Having settled this point to their satisfaction, they 
thereupon fly to the opposite extreme, and attach two 
small rotating accelerating the air to an enormous 
velocity, in a small quantity, with a slip as high as 
100 per cent., or + an thv 60 ft. a — Rend Be 
larger proportion 0! © power is wasted in propelling 
the air, instead of the ship. 

I argue that if large areas and slow acceleration are 
for straight-line moving er are equally for 
rotating planes; and in that I am e out fully by all 
engineers —— with the theory and practice of 

pellers. I to the propellers, it 
Peoomes clear that they arrive at dimensions about eq 
to straight-line moving oe. in which case two obvious 
results are arrived at: first, with large propellers equally 
efficient to the straight-line planes the straight-line planes 
are of no further use, as the rotating planes are capabl 
of doing everything necessary. The second result is 
that we need not employ helical blades, but aeroplane 
ae sae — Fag en os a y, such ao 
those designed . ps. — agree t 
his blade is of correct design; but I do not see clearly 
how to make them big —. 

_Mr. Phillips states that he ran his machine round a 
circle. I presume he got as much lift on the circle as he 
did on the straight run ; he would have found that to be 
be even in quite we oy Keren if he Sages ~ = 

janes on a gradually-dimin circle, he would have 
obtained some useful data. ie 

Having, I think, made my contention good, that to com- 





bine large and efficient sustaining planes with small and 
ridiculously high-speeded inefficient rotating planes in a 
flying-machine is illogical, contradictory in theory and 
practice, and bad engineering, I will not continue the 
discussion further at present. 
Yours faithfully, 
RANKIN KEnNzEpy. 

60, Norse-road, Scotstoun, Glasgow. 





To THe Eprror or ENGINEERING. 

Sim,—I was that the photographs I sent last 
week were too indistinct for reproduction; but if any 
readers wish to see these snap-shots of the Wrights’ 
** invisible” machine in mid-air, and will write me direct, 
I would send them for their inspection. 

Referring to Mr. Roe’s letter of last week, stating the 
materials used in his propeller, I should be glad to know 
his experience with um as a structural material, 
compared with high-grade steel? I presume it was used 
in the form of castings only (for the boss probably). 

My p ers are wholly of steel (no castings), and for 
the and power transmitted could not be made 
lighter for 6 ft. diameter; but I can make larger sizes 
Se lighter, being, moreover, of a form that 
especially lends itself to lightness and rigidity. , 

Yours faithfully, 
" Srpney H. Ho..anps. 

61, Parliament Hill Mansions, Lissenden-gardens, 

Highgate, N.W., March 9, 1908. 


To THe EpiTor or ENGINEERING. 

Sizn,—I beg to tender my thanks to Mr. Sidney 
Hollands for the particulars which he gives in regard to 
Sir Hiram Maxim’s flying-machine in the present issue 
of ENGINEERING, 

I was not previously aware that this machine had 
actually flown a distance of 100 ft., free from all restraining 
influence, and therefore I am pleased to note the fact. 

_ It would have been extremely interesting if Mr. Maxim, 
instead of shutting off steam, as he did, had continued 
his flight, as no doubt there was an ample space avail- 
able for such a p ing, and the shock of alighting 
could have been no worse than it was at the time. 

If this interesting machine is in workable condition at 
@ present moment, would it not be profitable, as regards 
experience, to renew the experiments that were brought 
to so sudden a close ? 

In regard to the helicopter, Mr. Bfown states that 
horizontal propulsion would be effected by altering its 
centre of gravity: tilting it in the direction in which it 
was desired to travel. 

Take the following case as an example :—The screw of 
the helicopter is revolving at a speed sufficient to main- 
tain it at a fixed altitude (which would absorb all the 
power and, incidentally, weight that he would be able 
to transport), which power would be able to drive an 
o—— through the air at about 60 miles per hour, 
besides elevating it. Take it for granted that a wind is 
blowing from the quarter in which he wishes to progress 
at 30 miles per hour. What will prevent (it being under- 
stood that the helicopter is tilted at an angle of approxi- 
mately 45 deg. towards the wind) the helicopter from 
falling ? In the case of an aeroplane the machine would 
be able to travel with the same power at 30 miles per hour, 
in the face of the wind, besides maintaining its altitude, as 
the wind would tend to /ift the aeroplane, whereas in the 
case of the helicopter it would be beating it down. 

Yours faithfully, 
— > Pager. Ch on JOHN KIRksY. 

‘*The Grange,” Pilsley, Chesterfield, 

March 7, 1908. 


To THE Epitor OF ENGINEERING. | 
S1z,—Two of your correspondents refer to the increased 
thrust of a propellor when placed in a current of air; may 
I indicate an explanation? Mr. Rankin Kennedy gives 
an expression for the thrust, which may be written 


T= 0.08 V?_x disc area of propeller 
g 


where V is the velocity given to the air. Let abe the 
mean lineal velocity of the propeller blades, and f that of 
the air current. pes 
V varies asa, and therefore T varies as a? in still air. 
In the current of air, the thrust of one-half of the ropeller, 
which is moving against the breeze, varies as (a + 5)” ; 
the thrust of the other half, which is moving with the 
breeze, varies as (a—8)*. Summing these, the whole 
thrust varies as a? + », showing that § is an important 
factor in the thrust. The above result is somewhat ex- 
cessive, for the velocity of the blades relatively to the 
air only reaches (2 + 8) as & maximum, or (a-§8) as @ 
minimum, for an instant during the revolution, and varies 
continuously between these values ; but enough has been 
said to illustrate the cause of the phenomenon. 
Yours faithfully, 
R. S. Crez Browy, 
B.Sc. (Eng.), Assoc. M. Inst. C.E. 
51, Comely Bank-avenue, Edinburgh, March 7, 1908. 





To THE Eprror or ENGINEERING. 

rn. —tn zone lan ene Me ee Seething i ® 
lifti ives i when wor! ’ 
heriaeanel wy cite th I attribute this to the followin 
reason. We know a certain amount of power 1s require 
to move air at a certain d, therefore it is only 
natural if the propeller es are met by moving =r 
they will give a ter lift; as a certain amount of 
power is ex from the moving air. One =< 
point out the air goes with the es on other half o! 
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propeller ; anol things considered, it will beobvious there 
isa gain in lift. : : : ; 

Tn the same way some birds will fly against the wind 
with motionless wings, gravity tending to pull the bird 
down, while the wind endeavours to raise it, with the result 
that a forward motion is obtained. The of the 
bird, apart from speed of wind, depends on the efficiency 
of the bird as a glider, and the fineness of the lines. 
From this it will ‘be gathered it would be advantageous 
for the fature aeroplane to be fitted with a variable pitch 
propeller under the control of the aviator. Y 

Mr. Kennedy may rest assured that before I build 
a propeller for a certain horse-power I very carefully 
calculate diameter, pitch, area, speed, &c., required to 
give maximum thrust with minimum amount of slip with 
that power. It may interest Mr. Kennedy to know the 
diameter of the propeller for a given horse-power can b 
varied very considerably, with very little difference in 
efficiency. 

Mr. Phillips assures me that when thero is theleast popple 
on the water, the sooner the hydroplane is on “yf d 
the better; but Mr. Phillips must be referring to hydro- 
planes working on or near the surface of water, which is 
quite a different thing to working 5 ft., 10 ft., or 20 fb. 
under the surface, according to size and working condi- 
tions of the hydroplane. Living quarters would be well 
above the pe Ss of the water, mounted on water and 
air-cutting struts. : 

Yours faithfully, 
A. V. 


47, West-hill, Wandsworth, London, S.W., 
March 9, 1908. 





To tHe EpiTtor or ENGINEERING. 

Sm,—Allow me to assure Mr. Rankin Kennedy that I 
had no intention of making a personal allusion to him, 
but I merely gathered fron: his statements that he was 
not an experimentalist. Mr. Kennedy states ‘‘ that an 
air propeller gives an increased lift when working in a 
horizontal air current.” This is perfectly correct, and 
can be easily accounted for. When a lifting air-propeller 
is set to work in a still atmosphere (if the width of the 
blades is great enough), a column of air, equal in area to 
the space swept by the propeller blades, is projected 
downwards ; but when a horizontal wind is blowing a 
greater weight of air per second is brought under the 
action of the blades; hence the incre lift. A few 
years ago I made a full-sized machine on these lines. The 
screw-shafts, instead of being vertical, were placed at an 
angle of 1 in 10, and the speed over the ground (an ordi- 
nary grass field) was 15 miles per hour, srs the machine 
did not lift. 

Mr. Kennedy states that I do not practice what I 
preach, because my frames of sustainer-blades are pl 
one behind another. In all my previous machines of the 
gliding type I have used only one frame of sustainers ; but 
in my last I sacrificed a certain amount of efficiency in 
order to obtain longitudinal stability. But if I closed 
up the four frames of sustainers until they touched, the 
total width of the blades would only be6 in. It simply 
amounts to this: take a frame of sustainer-blades 6 in. 
wide, the under surface of blades formed to a parabolic 
curve. Cut it into four and place them 4 ft. apart. 


During a p e of a particle of air through the four 
frames of sustainer-blades, it is acted u y the sus- 
tainer-blades for a distance of only 6 in. The effi- 


ciency of this method of dealing with the air is at 
least twice as great as that obtained by any other 
known system, including Mr. a's rotating 
aeroplanes. With regard to my accidents, only one 
was due to violent concussion with the earth, and 
that was through turning the horizontal rudder, in the 
excitement of the moment, in the wrong direction. My 
other accidents have been caused by not stopping the 
machine soon enough, and running into hedges or trees. 
With a gliding. machine there is no difficulty in coming 
down safely; all that is necessary is to keep way on 
against the wind, and manipulate the horizontal rudder 
80 that the rear of the machine is the first to touch the 
ground. Mr, Kennedy must not think I am wedded to 
Bliding-machines. The Patent Office records could tell 
&® very different tale. Thirty years I experimented 
with a screw 30 ft. in diameter. Since then I was granted 
the use of the balloon shed at the Crystal Palace, and 
made experiments with twin screws 20 ft. in diameter. On 
another occasion I had the use’of the lower skating rink 
at the Crystal Palace for an erecting-shop, an 
machine was brought-out in the earl mornings on the 
terrace for trials. The rotating aerop were 33 ft. in 


diameter. 

With a view to getting to the bottom of the air- 
propeller question, I have made during the last six 
months a large number of trials, A testing-machine has 
been fitted up, by which the pull or thrust, the number 
of revolutions, and the yo absorbed are re- 


cer Jed. designs have been 


a s urge quay of first quality firew 
. lessor Rankine’s formula, which Mr. 
while telling the truth, does not tell the whole eg 
Warn I will i j 
1 


superior theoretion! — 
when close-hauled ; the resuft’ 





and I was admonished by the captain not to!try any wind- 
jamming tricks, but to keep her full and by. ; 
mL is, ag Senzenter conmionmanes & 203 like, 
or fine ang such as are uired for flying- 
Aye rr 
i isco of “aspiration,” whe 
Mr. Hollands’ or Mr. ves’ version is the correct 
one, Ido not know. However, it is one of those theories 
that have brought discredit upon aeronautics, and should 
be classed with such wild statements as the number of 
horse-power possessed by a swallow, and birds being in 


: of C5 erful eee by which the 
lorce oO vity is annulled, or the marrow in a 
— gravity gaseous 


There is no mystery in a 
flight without any exertion. 
ata distance of ; he may then be at a height of 
200 ft. or a phen = the observer ry ht 
may apparently zon t it isnot so. ird is 
80 Leautifully formed cory resistance to motion is 
extremely small, and the slight inclination of his path, 
say, 1 in 60, would be inappreciable to the human eye. I 
have no knowledge of ** Pneumatic Paradox ;” but 
there being nothing occult in pneumatics, if Mr. Hol- 
lands will state the case in your pages I will undertake to 


unravel it. 
Yours faithfully, 
Horatio PuHILuips. 
West Barnham, Sussex, March 10, 1908. 


making a long gliding 


bird 
A bird comes into view, say, 





THE TIME OF VIBRATION OF LOADED 
STRUCTURES. 
To THe Eprror or ENGINEERING. 

Srz,—The following method of calculating the time of 
vibration of a loaded structure which occurred to me 
recently, and which I have had tested for the cases of a 
cantilever uniformly loaded and a beam = freel 
at the ends and loaded with a combined uniform an 
distributed load, is, so far as Iam aware, quite new. The 
results of practical tests show the theoretical formule so 
deduced to be within an error of 1 per cent.; in some 
cases the results agree almost exactly. j 

The method consists of calculating the mean deflection 
of the structure under its load, and multiplying this by 
half the load, in order to determine the work done by the 
elastic forces during deflection. This quantity is equated 
to the kinetic energy of the structure in its msan posi- 


Fig.t. 

















tion when vibrating, and a value for the time of vibration 
is provided by the equation. The kinetic energy, 
course, is an integral taken from end to end of the 
structure. : L 

The simple case of a cantilever uniformly loaded will, 
perhaps, indicate the ideas clearly. 

Let the load be w pounds per unit run, then the bending 
moment at section X distant x from the fixed end is 


equal tor (2 +22-2l2)=E1 oy approximately. 


The deflection here is 


w (Pa? , x4 Jsad\ _ 
nits tie 8 bet 
. M flection = | ¥ 2 — vw | WH. 
ean deflection ; » E11 Ei 


If W = total load on structure, the =. jm the 
ic f i flection = — we = e 
elastic forces during deflection 2 © E11. wii 
Consider an element of bar of length d x and of weight 
wd2x; its kinetic energy in mean position = =. da, 
g 
but v T = 2 ry, if the motion is simple harmonic, 
4? 
oo Os gt 
T? y* 
and T = time of vibration. 


U 
ad w 4n2 w fia? , xt 
.*. Total kinetic energy = ty re (sii ( 2 + Fi 
1 o3\\2 _ 22 Wis 13 
5 )} 4*= sh sep aie 
Equating this to the work done by the elastic forces, we 
obtain Pe bbay se oy 
T=39 0.0802 W 8 
gElL ’ 


which will be found to agree within 0.5 per cent. of the 
actual value for a uniform cantilever uniformly loaded. 

Fora beam of length / freely supported at the ende and 
uniformly loaded 


23 0.0102 W 73 
tT=30,/ 
by calculation, if W is the total load on the beam as 





ore. 
The method is applic .l!e whether the beam be fixed at 





the ends or not, and for any system of loading, although 
Eo-wusk: Unution entnontntemiene 


Applied Mechanics Laboratory, University of 
Liverpool, February 27, 1908. ‘ 





THE FALL OF THE QUEBEC BRIDGE. 
To THe Epitor or ENGINEERING. 

Sr1r,—So long as this accident was the subject of a 
judicial inquiry it was scarcely =— to discuss the 
circumstances of the disaster; Lut the Report of the 
Royal Commission has now been issued, and the collapse 
of this great ee Oe ee ae 6 ae 
interest in connection with the future practice of bridge 


construction. 

After the fullest investigation of the facts, there are 
two impressions which seem likely to survive :— 
tay the todtuary principles of brsige thensy 3 for if tuo wat 

y the ordinary ge ; forif the unit 
stresses which thd beon accepted for the maximum load 
were somewhat higher than usual, yet the actual stresses 
on the day of the accident (under a lighter load) could not 
account for the failure. 

Aud the second impression, which follows naturally in 
most minds from the firat, is that the professional know- 
ledge of the present day is in some way at fault, as it fails 
to prevent such failures. But on these points I would 
ask leave to offer the a ae i— 

It is probable that the pse of the Quebec ~_ 
will never be explained by the most complete and the 
most scientific calculations of stress and strength, if the 
word Ho is und in its usual sense. But, on 
the other hand, I would venture to submit that an 
adequate explanation may be found in a totally different 
direction ; for the question whether a bridge will stand 
or will fall is not merely a question of strength (in this 
sense of the word), but is also a question of stable 
equilibrium. 

The practical and importance of this last 
question, in connection with the erection of all such 
cantilever bridges, was illustrated in a paper which I 
contribu to the Institution of Civil i in 
September last, and which was read at the Institution 
a few weeks ago. 

In this paper it is demonstrated that such a cantilever 
bridge not only may, but inevitably wil/, fall to the 

round if the a By Dena are Jovcoe as - 

escribed in the 3 an per gives a simple 
graphic method’ ty whieh this dengesens condition of 
instability can easily be detected in any given case. 

I may now say that if the same graphic method is 
applied to the outline elevation of the Quebec Bridge as 
given in the pages of ENGINEERING, it is enough to show 
that the bridge, on the day of the accident, was either 
in this perilous condition or was closely spgeoneting 
towards it, leaving a narrow margin of stability whic 
was daily growing narrower as the work was carried 
forward. 

But the danger here referred to is not at all visible upon 
the surface of things, and is not revealed by any calcula- 
tions of stress, for it does not arise under the greatest 


of | Stresses, but only when the calculable stress is a very 


small one. 

As the corbelling forward the tensile stress 
in bps di Fe mp mg A a 7 
every day, sugges’ no hint of danger ; but the 
danger becomes va Bed when the stress falls to a low 
figure; and when it falls to zero the collapse of the 
structure become practically certain, and begins by an 
upward buckling of the lower boom. 

As the danger is clearly revealed by the graphic 
method described in the paper, so also is the easiest 
remedy s ted by the same method, which should, 
therefore, be enough to prevent the future recurrence 
of such a collapse—so far as this dangerous kind of in- 
io state the logical position of bridge theoey i 

‘0 state ogi position o! in more 
eral terms, it may be said that the safety of a bridge 
not only upon its strength (as only under- 
stood), but also upon its stability at this point, and at 
every point. The American system of competitive y= 
demands by its rules the most ample guarantees for 
"Ths ides that a bridge will siways be safe wh 
e idea a will always fe when ev 
member is made strong enough for its quontass quluaiehen 
stress is therefore a fallacy, whose danger is once again 
illustrated, as it has been in so many bridge failures of 
past times. : 
any poespane Lendiovenns trees onan ey 
results of this fallacy, in a series of pa: upon English 
and American bridges contributed to ENGINEERING, and 
have ted the same protest upon many later occa- 
sions, while American i have always protested 
agelast a.npeieie siaee of strength can never be an 
equate guarantee of safety. 
y ou ue = ey Fipier. 
niversity lege, Dundee, University 
St. Andrews, March 11, 1908. 





THE LAW OF RATING MACHINERY. 
To Tae Eprror or ENGINEERING. 
S1z,—I have read with much interest the article upon 
this subject which eee in your issue of the 14th ult. 
The i sers’ Association was formed nearly 
twenty years ago, in consequence of the s -y- of the 
Court of Appeal in the case of Gifford and Co, 
v. Chard Union, to which reference is le in the 
article, and for ef years it has been endeavouring to 
obtain the passing of a Bill to define the law, and so to 
specifically exempt occupier’s machine-tools from assess- 
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Your article points out that in the case 
Hunslet Taam & yo eg in ~~ assessment 
was obtained a though some ra‘ 
authorities snes te contin ae the judgment vabewe | 
the principle of assessing the whole of the machines con- 


tained in manu ises in the same manner as 
the buildings and the amy My committee have always 
admitted that in estimating the annual value of any rate- 
able it is necessary to take into consideration all 
the facis which can affect its value, and the presence of 
machine-tools on the jises may, no doubt, be one of 
those facts ; but, on other hand, it is often found that, 
owing to their unfortunate situation, the freight on the 
raw materials and the finished products is so heavy that 
some works have little or no annual value, however much 
machinery may be in them. ’ 

To show the small extent to which the Hunslet and 
Frere similar comeiegs have my ory ee rating of —- 
acturing premises, I may say that this Association has 
been contesti the queption on behalf of esmnembers in all 
oe of the kingdom for nearly twenty years ; that they 

ve always succeeded in their attempts to defeat the 
efforts to assess occupiers’ machine- and that none 
of the other unions in Leeds have varied their methods 


of rating, but that in one of them the chairman stated 


officially that they considered the rating of machine- 
tools would be i» the public interest. 

to state that it is only in a few semi- 
industrial unions, such as Rugby and Reading, that the 
rating of machine-tools is attempted, while it is common 
knowledge that no such attempt has ever been made in 
of ‘Lancashire, Cheshire, the Weat Riding of Porshe 
o! ire, ie Wes of Yor 

and the Midlands. 

To show further the small extent to which the rating 
of even fixed machinery is I would call attention to 
the recent decision ot the der of Salford to the 
effect that a Siemens-steel furnace is not rateable. 

It appears to me that the attempts which are made 
from time to time to include the occupier’s chattels, in 
the shape of machine-tools, in the value of the rateable 
hereditament are due to the necessity to obtain increased 
amounts out of the taxpayer in order to meet the interest 
on the heavy loans that have been raised, but I think that 

i users have little to fear from the Hunslet and 
similar decisions. 

Your article states that the practice of taking the 
peaeeay mag Ay vg 8 ys jnnesing, and is due, in ee 
rge measure, to the requent appeals bt 

assessots’ estimates. I should, however, be io 

show you that much of the work of this Association 
the last twenty years has been an incessant contest 
such assessors, and that those contests have been uniformly 
successfil. We have also accumulated a store of 
valuable. information, an, intimate know of the 
peculiar methods which some of these gentlemen pursue, 
and a unique knowledge of the law and practice of rating. 


Yours faithelly. 
W. BuoKINGHAM, 


P Acting Secretary, 
The Machinery Users’ Association ({ncorporated). 
22 and 23, Laurence Pountney-lane, Cannon-street, 
London, ,E.C., March 9, 1908, 





QUEENSLAND COAL FoR THE PHILIPPINES.—As a result 
of tests carried out on a number of samples of Queensland 
coal which were forwarded some time ago to the United 
Sta —— have been yes 60,000 adhe 
monthly shipments, starting m August next, for de- 
livery at Manila. This is regarded as a decidedly hopeful 
Sa on Bee total experts of ueensland in 1906 were 

'y 4100 tons. 


RemforceD Concerre IN ENGINEERING AND ARCHI- 
TECTURAL WorRK'IN AmeRica.—At the i meeting 
of the Royal Society of Arts, held on Wednesday, 
the lith inst., a paper was read by Mr. Ernest 
Matthews, Assoc. M. Inst. C.E., on the above sub- 
ject, Sir Alexander Binnie occupying 
author, after stating that reinforced concrete 


and 
uy ae 
There are, however, signs that the future will, at very 

bring ked change in the more extended 
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e a chart to illustrate the 


WE reproduce on this 
orks Department of the 


Admiralty, of which Colonel Sir E. Raban, K.C.B., 
R.E., is Director, for the establishment of a naval base 


at th, on the Firth of Forth. 


We have dealt 


enerally with.theseworks in our article on page 341 of 


8 
the present issue. The official statement of the “‘ prin- 
c 


items” included in the scheme is as follows :— 


Basin, having an area of with projecting pier, 


o! acres, 
iving a total wharfage of 7108 ft. Depth of water is 


ft. 8 in, 
Entrance lock, available for use as a dock, 850 ft. long, 


110 ft. wide at entrances, and 30 ft. deep over sill at low 
water of s . 


at 
su 
to 


high water of neap tides. This wharfage is 
fficiently deep to enable berths to be ultimately dredged 
36 ft. peg ag 
Emergency exit, 110 ft. wide, from basin, with depth 


seeing Stee, ; 
A straight river wharf, 2733 ft. long, with 36 ft. depth 


similar to the basin. 


of 
36 


for use as two se 


_— for stacking coal is provided on the ground south 

Dry ‘dock, 750 f%. long, 100 ft. wid and 
q t. wide at entrance, 

ft. depth of water oubiie sill. This can be subdivided 

te dry docks, 450 ft. and 280 ft. in 


respectively. 
t slip, 200 ft. by 130 ft. wide, one-half of which is 


covered with light roofing. 


atroyers), 600 ft. by 470 ft., with a depth of 15 


at low 


Basin for su ine-boats (and temporarily for de- 
ing 250 ft. long, will 
bmarines 


tides. 
be vided, together with jetties for twelve su 


six destroyers. 
channel to the entrance lock will be ee 
ing tides, a 


to a depth of 36 ft. at low water of spring 
bottom width of 1050 ft. 


Railways of the ordinary gauge are provided generally, 
and wih connect up with the North British Railwa; 
Company’s system. The scheme includes the wal 


of 


and, | equi it of railways, cranes; &., and also workshops, 
oe once i for 


Reserve space is provided for two future docks parallel 
with the one which is now to be built. 





INSTITUTION OF Gas EncingERS.—The annual general 
meeting of the Institution of Gas Engineers is to be held 
this year, in London, from June 16 to 19. The proceed- 
ings of — ay and 17th < take 7 at Ne eye es 
of Mechanical Engineers, Storey’s . On 
18th it is intended to visit the Franco British Exhibition, 
Shepherd’s Bush, to inspect the Gas Engineering Section. 
A reception will be held by the President of the Institution, 
and the usual excursion will be arranged for the last day. 

Tue Junior Instrrution or ENGINEERS.—At the last 
meeting of this Institution; held at the Royal United 
Service Institution, Whitehall, the chairman, Mr. Frank 
R. i per, entitled “Practical 
Notes on the Engines,” was read by Mr. 
Gilbert. Whalley, of Walton-on-the-Naze. The author, 
in his introductory remarks, referred to the increasing 
number of gas-engines which were being installed year 
after year, and cited the necessity for and objects of test- 
ing. He then dealt with the methods of carrying out 
tests, i w to obtain expeditiously all the data 
required, including detailed measurements of cylinders, 
length of stroke, main and outer esings, cranks nin. and 
piston-pin bearing, &c. The mode of checking the sett- 
ings and lifts of all valves, electric-ignition settings, Xc., 
was entered into, and the various systems of determining 
the brake horse-power by means of a dynamo, prony- 
brake, and rope-brake were illustrated. Some interesting 
particulars with reference to the attachment of indica- 
tors and the computation of indicated horse-power fiom 
the cards were given, and reference was made to pro- 
cesses for the determination of fuel consumption wien 
running on producer or town gas. The reduction of 
results to standard om ar seer and Pas. coke 

croulation detail - “ ; 
iti cod di to be submitted, 


ormed concluding sections paper. In the discus- 
° i s w Tookey, 7? 


ing, a useful 
Pree ot Gen 


| 
| 


ughes, Geo. Lyge, C. G. Evans, R. W. 
eh . Parsons took part, and the meeting 
closed with a vote of thanks to the author. 
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REGULATOR FOR CONTROLLING PUMPS. 


CONSTRUCTED BY THE MASON 


REGULATOR COMPANY, BOSTON, U.S.A. 
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THe Mason Regulator Company, of Boston, U.S.A., 
are well known as the makers of a considerable 
variety of apparatus for the automatic control of 
steam, air, and water machinery, In Figs. 1 to 2, 
above, we illustrate one of the productions of the 
firm—namely, a device for comtielitne the output of 
power-driven pumps, while Fig. 3 shows a modifica- 
tion specially adapted for the case of pumps driven by 
electric motors, Referring to Fig. 1, a mary we 
will be seen in the lower casting. Tne of the 
water, air, or vacuum to be control acts beneath 
this diaphragm, which is stiffened by a plate on its 
u ie side. A hardened knife-edge fitted to the centre 
of the plate bears against a steelyard weighted to 
balance the pressure under the diaphragm. p awe 
of the latter pressure lifts the steelyard, and thus 
operates a small relay valve, admitting water to one 
side or the other of the piston. The pressure of the 
water used may Suent upon the force which the 
piston is uired to exert for the control of the 
pumping inery. 


inch is sufficient 





With the apparatus so far described, the piston 
would be paths. 9 m5 any change of pressure ; but when 
it is permissible for the pressure to drop by a given 
amount before it is necessary to re-start the machinery, 
the weighted bell-crank lever, shown in Fig. 2, is 
fitted. is adds to the load of the steelyard, but as 
soon as the latter can lift enough to operate the relay, 
the piston forward, and picks up the weight w. 
The steelyard / is then so lightly load 
mined drop in pressure may occur before it falls again, 
and re-starts the engine. 

In Fig. 3 is shown a compensating device, which is 
added when the movement of the piston is used to 
work a rheostat. In such a case, of course, a step-by- 
— movement is required. It will be seen that the 
rod from the steelyard is not directly attached to the 
relay-valve, but works it by means of a short lever. 
The fulorum of this lever is at the other end, and is 
not a fixed joint, but is raised or lowered by the motion 
of the bell-crank lever linked to the cross-head. The 
linkwork is not quite clear from the drawing, but is 
as follows :—From the cross-head runs a horizontal rod, 


. | which is connected to the lower end of a bell-crank 





lever. This lever thus rocks about a fixed pin, as the 





that the deter- | i 





cross-head moves, and the end of its shorter arm, which 
projects over the cylinder, rises and falls. The end 
of this arm carries a fulcrum pin for the horizontal 
lever attached tothe relay, and to the steelyard. Thus, 
when the main piston moves under the influence of the 
relay, it moves the fulcrum of the relay-lever in such 
a@ way as to neutralise the motion given by the dia- 
phragm. Hence the piston is automatically stopped in 
its travel, and can only progress by an intermittent 


or av slow my oe 
e agents for the Mason regulating apparatus in 
this country are the Crosby veceay he and brs 


Company, of 147, Queen Victoria-street, 





INDUSTRIAL NOTES. 

THE new secretary of the General Federation of 
Trade Unions has just issued the thirty-fourth quarterly 
report and balance-sheet, and is able to show that the 
organisation is financially in a sound condition. 


Happily, the number of strikes was not in the 
quarter, and the contributions thereto, in the shape 
of strike- pay, were moderate in amount, Through 


the intervention of the President of the Board of 
Trade the gene strikes of the railway employés, the 
cotton - mill operatives, and of the engineers, ship- 

ights, and others were either averted or were on a 

1 scale, and did not last a long time. 

The balance in hand at the close of the quarter was 
168,9852. Os. 7d. The total income for the quarter 
was 171,540. 8s. 5d., inclusive of the balance of 
161,362/. 14s. er forward—the net income being 
10,1771. 14s. 5d. e heaviest contributor was the 
Amalgamated Society of Engineers—1392/. 1s. 8d.—all 
the other contributing societies ne in proportion to 


membershi The interest, divid , &c., amounted 
to 23581. 13s. 5d. The total ex iture was only 
25551. 7s. 10d., being nearly eq by the interest 


and dividends alone. Three new societies affiliated 
in the quarter, the entrance fees being 19/. 19s, The 
cash payments to affiliated bodies in cases of dispute 
amounted only to 2144/. 0s. 6d.; cost of management 
and salaries, 349/. 17s. 2d., inclusive of 65/. contri- 
buted to the International Federation. 


The report of the Associated Iron-Moulders of Scot- 
land admits that there is a decline in trade, but states 
that it is not so great as some parties declare it to be. 
The secretary states that special reports have been 
called for from the branch secretaries in several of the 
chief centres, and they report that though trade is not 
good, it isfairineach of them. It is rather confidently 
expected that there will soon be a revival. Numeric- 
ally the Society holds its own well, with a slight in- 
crease. Financially there was a loss, the total income 
being 1989/7. 5s. 10d.; the expenditure, 3139/7. 10s/; de- 
crease of capital account, 1150/. 4s. 2d. This was 
mainly due to a dispute in Glasgow. The most cheer- 
ing part of the report relates to the question, 
and to the amicable negotiations with the employers 
thereon. The coi ce between the bodies date 
from ar 6, 1 * The — was a conference 
on February 21 of employers an e union re - 
tatives, when 4 teage devant ensued, lasting 24 
hours. The union says that “the discus- 
sion throughout was marked with the greatest har- 
mony.” The conference was adjourned until March 6, 
1908. It is probable, therefore, that a peaceful 
solution of all difficulties will be arrived at. There 
is certainly less bitterness in labour disputes than 
formerly, and all Labour leaders and trade-union 
officials should strive to promote feeling in the 
interests of labour. Any discussion of the questions 
at issue by members of the union between dats 
mentioned—February 21 to March 6—is d ted in 
the report. The Society has been considering, and 
voting, for some time past with respect to a Labour 
candidate for the House of Commons ; two candidates 
have been nominated, and the voting takes place 
during this month. 

The Ironworkers Jowrnal for the current month 
is largely taken up with re of meetings connected 
with the Boards of Conciliation and Arbitration in 
the North of England and in the Midlands. In both 
cases the remain unaltered until the April meet- 
ings, @ faot that does not indicate any material falling 
off in prices such as one might t from the reports 
of the markets and the complaints of producers in 
various centres. At the thirty-ninth annual meeting 
of the Northern Board it was announced that the 
number of works represented is one less than reported 
at the previous f-yearly meeting, owin 
closing of the Moor Works, Stockton, in November 
last, and that the total number of operatives sub- 
scribing was fewer by 258. Two important claims 
were t with since the half-yearly meeting last 
year, and satisfactorily of. There was no 
change in wages under the sliding-svale in the half- 
year, except as regards steel-mill men, whose 
were advanced 24 per cent. in October last. 
references to the value of conciliation by the mover 
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of the report, and by the seconder, the Operatives’ 
secretary, were very satisfactory ; what differences 
had arisen in the trades represented had been met and 
settled by conciliation, hence they had a quiet year. 
The successes of Mr. Lloyd George were alluded to and 
applauded. 


The report of the Associated Blacksmiths’ Society 
is not reassuring as s the state of trade or its 
prospects in the immediate future. There is a complaint 
with respect to the assurance given some time ago that 
orders could be secured if the men consented to a reduc- 
tion in wages. The men did assent after some show of 
resistance ; but improved trade seems as far off as ever. 
The report refers to the struggle on the North-East 
Coast, and wishes the men success. But the state of 
trade there is worse than it was on the Clyde, where the 
reduction in wages wasaccepted. The report adds the 
hope that the intervention of the President of the Board 
of Trade will lead to an honourable settlement. With 
respect to the prospects of a revival in trade, the report 
states that depression is extending inland to locomotive 
shops, and numbers of the smiths are being discharged. 
*« Indeed,” it says, ‘‘ the depression seems to be wide- 
spread and general, every industry is being more or 
less affected.” It is stated that the membership of 
the union is being increased, and efforts are being 
made for a series of propagandist meetings. A project 
is on foot for the amalgamation of the various smiths’ 
societies, which the report heartily endorses, and 
wishes it success ; it states that ‘‘it is hoped that the 
result of the negotiations will be to have fewer trade 
unions and more trade unionism.” It deprecates petty 
jealousies, and urges ‘‘ one policy, one aim, one object, 
and an admitted power to attract the non-union 
element.” This is the policy also of the Trades Union 
Congress and of the General Federation of Trade 
Unions. The income for the month was less than the 
expenditure, to that the balance had to be drawn upon 
for 37/. 7s. 7d. Some branches are agitating for an 
increase of superannuation benefit ; but it is pointed 
out that this would mean less money for trade pur- 
poses. Other branches seek a general revision of the 
rules, and amendments are requested to be sent in on 
or before April 16. 

The Durham Miners’ Association’s Monthly Circular 
is of more than usual importance, because of the sub- 
jects dealt with. The first is the Conciliation Board, 
and the increase in wages over the last ascertainment, 
amounting to slightly over 2d. per ton. It is pointed 
out that the 1} per cent. is not merely the result of 
the wages scale arrangement, for at the present time 
the men get 11} per cent. more than any scale would 
have given, and 5 per cent. above the relation between 
the selling price of coal and of wages fixed by Lord 
Davey in the two arbitrations held in 1895. Lord 
Davey actually gave the miners the advantage of 6} 

rcent. over the scale relations. There were sufficient 
reasons for this, and the mineowners accepted the 
decision; but recently, when the men demanded a 
5 per. cent. advance, the mineowners reminded the 
delegates on the Conciliation Board of it, and a 14 per 
cent. advance was ag to, instead of 5 per cent. 
The question of a ‘‘ uniform percentage” for all the 
workers was again discussed, and adjourned, the differ- 
ence now beiog 3 per cent. in favour of the under- 
ground workers, But some of the latter would object 
to a3 per cent. advance to banksmen, cokemen, 
enginemen, mechanics, and the rest of the surface 
workers, unless a similar advance were made to the 
men below ground, ia which case the present inequality 
of thirty years’ standing would be contiaoued. It is 
hoped that some means will be found to remove the 
inequality. The question of short shifts at week-ends 
was adjourned until the Mines Eight Hours Bill was 
passed into law. The question of colliery houses or 
rent allowances for firemen was granted by the em- 


ployers if the case for short shifts was withdrawn. 


This was therefore done. The general secretary— 
Mr. John Wilson, M.P.—deals with the question of 
illegal stoppages. Ina quiet but firm way he points 
out how unjust these are to the employers, and espe- 
cially so when the Board of Conciliation is competent 
to deal with all the questions that arise in this connec- 
tion. 


The report of the National Union of Boot and Shoe 
Operatives is fairly jubilant ove: the state of trade; 
it says:—-‘‘Trade, we are pleased to say, is fairly 
brisk ; from nearly all centres che reports are the 
same. Fora long time trade was bad, and now the 
workers are fairly prosperous.” The burning down of 
a large Leicester factory is referred to with regret ; 
some 400 operatives were thereby thrown out of work, 
but many are getting employment in other firms, 
and the employers were negotiating for other premises 
to re-start, pending the re-building of the factory. The 
firm bad large orders on hand at the date of the fire. 
Disputes were not numerous in the month: one in 
progress was settled ; a minimum wage was agreed to, 
the right of combination was to, and all future 
disputes are to be settled by arbitration. The dis- 


It isa manly appeal to the men for equal justice. | were 





ute near Bristol was nearly settled by negotiation, 
But as the firm objected to the reinstatement of cer- 
tain of the workpeople, the others refused to return 
to work except in a body, and so the dispute con- 
tinued. Several other disputes had occurred, which 
the officials of the union were dealing with; in one 
case peace was secured by the concession of a minimum 
wage. The question of provision of indoor workshops 
in the East End of London is being negotiated ; the 
date fixed at which such provision is to be made is 
the 3lst inst. The dispute at Norwich, which 
loomed large for some time, was eventually settled 
through the intervention of Mr. Tillett, the member 
for the City. The meeting of the parties took place 
under the presidency of the Mayor, and terms of 
settlement were — to. Both parties —- to 
be satisfied. The Bristol Trades and Labour Council 
have decided to nominate a member of the union to 
contest the East Division of the City. The Council 
so far agreed that ballot papers were sent to the whole 


of the members for approval. The result was not| y' 


known at the date of the report. The trade is strong 
in that division, and the other trades will support the 
candidate. 


The decision of the Engineers in the North-East 
Coast branches of the Amalgamated Society of Engi- 
neers is to be deplored from all poets of view. The 

eement negotiated and settled by Sir Andrew 

oble on the part of the employers, and Mr. G. N. 
Barnes, M.P.,on behalf of the men, was accepted by the 
employers and by the Council of the Engineers’ Society, 
the latter warmly commending the terms agreed to in 
advance of the ballot. Then the latter called for a 
deputation of selected delegates from the area affected, 
and all the circumstances were fully explained, urging 
their acceptance. The declaration of the poll shows 
that the result of the ballot was: for the proposals 
submitted to the men, 2699; against them, 5482; 
majority against, 2783; this large majority shows 
strong local feeling. The efforts of Mr. Lloyd George, 
up to this point, had failed ; but when the result was 
submitted to him by the representatives of the Engi- 
neers, some a eee were made, which he at 
once communicated to the employers’ representative, 
Sir Andrew Noble, with the hope that no immediate 
action should be taken until the men had a chance of 
a second ballot. It was thought that the employers 
might hold the ition open to allow for ferther 
negotiations. Both Mr. Lloyd George and Mr. Barnes, 
M.P., were hopeful of a peaceful settlement after 
further negotiations and another ballot. It appears 
that Sir Andrew Noble had stated that the employers 
had conceded as much as they considered was reason- 
able under all the circumstances. The action of the 
men concerned is not favourable to the referendum 
policy of the union, for the local iuterests are 
able to involve the whole union funds in a strike. 
The Council represents the whole membership of the 
union, and they favoured the acceptance of the 
modified proporals of the employers, which were 
assented to by the union representative. The attitude 
of the men on strike towards the non-union men 
at work is not likely to forward a policy of peace. 


The unfortunate dispute in the cotton trade at date 
of writing is with the weavers, not the cotton-spinners ; 
the trouble with the latter has so far ended that the 
parties are negotiating a price-list, which, it is hoped, 
will reasonably settle all difficulties for years to come. 
The position of the weavers is, however, analogous to 
that of the spinners in the later phases of the dispute. 
The operatives at a certain mill in the Nelson district 
struck work, for reasons given ; the employers there- 
upon refused to negotiate until the strike ended. The 
operatives offered to discuss the question without 
ending the strike; the employers refused. The 
officials of the union declare that the object is to 
crush the Federation. Now the Federation in ques- 
tion is local, not general, but to what extent the 
larger “a will be liable for strike pay is not quite 
clear. The General Federation also sought a con- 
ference, but the reply was the same: “‘ End the strike, 
and we will negotiate.” The result of this deadlock 
was that towards the end of last week lock-out notices 
posted by two important employers’ associations 
to the effect that on Wednesday, March 18, all exist- 
ing contracts with the workpeople employed would 
cease, after which no notice is to uired to 
determine any such contract on either side. It is 
stated that 130 firms, with about 60,000 looms, are 
acting together in this matter. It is said that only 
two firms—one in Colne, the other in Nelson—repre- 
senting about 7000 looms, have not joined in the 
movement. The weaving branch of the cotton trades 
has not been so well employed as the spinning branch, 
so that the = cessation of work will be more 
severely felt by the operatives than by the employers. 
Still the position is most regrettable, pened 
is a sectional dispute, likely to involve a large area. 
The officials of the operatives appear not to realise the 

avity of the situation, for it is stated that nothing 
urther can be done, and that the lock-out notices 


ly as it | 6 





must take their course, in so far as they are con- 
cerned. Still there is time from the date of the 
notices to the date of their termination for peaceful 
negotiation to avert the catastrophe of a general lock- 
out from 130 firms. 


The most important action taken by the Labour 
Party in the House of Commons last week was the 
motion for the appointment of a Select Committee to 
inquire into the employment of troops during times 
of labour disputes. That has long been a grievance, 
often emphatically expressed. But the member who 
moved for the appointment of a Committee was not 
well informed when he said that formerly the 
employment of the military was chiefly in cases of 
politcal rioting, or alleged tendency thereto. This 
was to a great extent true in the Chartist days, 
but even then, and especially in the ‘fifties and early 
’sixties, the troops were often called out, especially in 
the iron and steel and coal-mining districts. In recent 
ears such action has been rare. In the cotton dis- 
tricts the military were called out some 30 years 
ago, and in one case ig were called into action 
when Mr. Asquith was Home Secretary. It is, not 
suggested that there was no justification on the 
part of the authorities responsible for the peace of the 
neighbourhood, for there was turbulence on the part 
of the workmen ; but it is a power capable of abuse. 
This was admitted in the House of Commons, and the 
Home Secretary assented to a Committee. 


The Home Secretary received last week two impor- 
tant deputations against the Mines Eight Hours Bill; 
one represented the users of coal in the iron and steel 
trades, and in the manufacture of gas ; the other repre- 
sented Chambers of Commerce and trade associations 
to the number of fifty. It was urged that the increased 
cost of coal as a tun of the Bill would tend to cripple 
— trades and industries. Mr. Gladstone said he 
would consider the points raised. Meanwhile the 
Executive Council of the South Wales Miners’ Federa- 
tion have issued a manifesto in reply to a circular on 
the Eight-Hours Bill. 


A curious situation was created last week in con- 
nection with one of the branches of trade affected by 
the strike of shipwrights and joiners on the North- 
East Coast. The painters took a vote respecting a 
reference of the dispute to arbitration. The votes 
recorded were adverse ; the leaders and officials were 
not satisfied, and a second ballot was taken, when 
arbitration was carried by a larger majority than was 
the case with the adverse vote. 

There is little change in the position of the iron and 
steel trades, but the tone of the market was more 
hopeful. Indeed, it is possible that with longer days 
and the probability of more settled weather, that 
there will be an increase of activity. We may hope 
for seven months of better climatic conditions, the 
— months in the year for all outside work in all 
trades. , 


There appears to be a lot of unnecessary friction in 
the creation of conciliation boards in connection with 
the several railways. The Amalgamated Society of 
Railway Servants would do well not to notice, or not 
to criticise too adversely, the rumours from the several 
districts, but rather to try and smooth things generally. 


The secretary of the General Federation of Trade 
Unions has been in the Potteries to try and smooth 
the way for conciliation and arbitration. The men, it 
appears, favour it; but the employers are averse to 
include the wages question at the present time. It is 
to be hoped, however, that a modus vivendi will be 
found out of the difficulty. 





Workinc-MeEn’s Co.iecr, Metsourne.—There is in 
Melbourne a technical college which had on its books in 
1907 some 2454 students. This institution, which is 
known as the ‘“‘ Working-Men’s College,” has been in 
existence for rather more than twenty years, the project 
for such a school having been first set on in 1881. This 
college provides, at very moderate fees, instruction in a 
large variety of subjects, courses being arranged in com- 
mercial subjects, in ag ge pe chemistry, 
mining and metallurgy, &c., while trade classes are also 
carried on. The day subjects are divided into lower 
technical and higher technical am, Se. lower being 
pre tory for the higher courses. tical work, in 
addition to lecture classes, is set in pace apes black- 
smithing, &c. The higher school classes in mechanical, 
electri marine, and mining engineering are spread 
over three years’ at fees ranging from 5l. to 81. per term 
for all subjects included in the course. A special course 
is for railway workshop apprentices, the regula- 
tions of the State Rail way Commissioners providing that 
it shall be compulsory for all apprentices appointed to 
attend such classes. A’ the evening subjects courses 

especially suitable for electricians, fitters, 
uirements of men engaged in 
dings and laboratories are well 
scholar- 


‘or the 
ipped, = Rak ber of useful prizes and 
ui) a number o} prizes 
pa are awarded annually. 4 
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VIBRATIONS ON BOARD SHIP. 


Tue plan which has recently been suggested of 
driving ships b en engines having numerous 
cylinders, and therefore great length, somewhat com- 
plicates the problem of avoiding the setting up of 
serious vibrations of the hull. The new considera- 
tions which have then to be taken into account 
are clearly set forth in a paper by Mr. S. A. Weh- 
meyer, naval constructor to the Italian Navy, which 
was read in abstract at the International Congress 
of Naval Architects, Bordeaux. To illustrate the 
state of things which has then to be provided for, 
Mr. Wehmeyer constructed the apparatus shown in 
Fig. 1. This consists of a wooden plank slung 
by springs from the framework shown, and carry- 
ing a shaft, on which counterweights could be fixed 
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at different points. The shaft is not in one length, but 
is fitted with universal and sliding joints, which will 
transmit a torque, but leave the plank free to vibrate. 

The central counterweight is double the weight of 
the other two, and hence there is no resultant force 
tending to vibrate the elastic system when the shaft is 
set in rotation. In actual fact, when the three counter- 
weights are fixed close together, as in Fig. 2, no vibra- 
tion is set up; but when they are arranged as indicated 
in Fig. 3, the board is set in violent vibration, although 
the resultant force acting on it is still zero. 

In the first case, however, it will be noted that the 
three balance-weights all act on the same loop of the 
vibrating beam, so that if the inertia of the one weight 
tends to increase the amplitude of this loop, that of 
the other two will tend to diminish this amplitude. 
It will further be seen that, assuming a vibration to 
take place, the path traversed by the two outer 
counterweights is not much less than that of the 
central counterweight, and hence there is practically 
no work available for maintaining the vibration of the 
beam. If, however, the two outer weights were 
separated so as to approach nearer to the nodes, a vibra- 
tion, once established, might be maintained, because, 
although the inertia forces are still balanced, the work 
done by the central one, owing toits greater amplitude 
of movement, would be greater than that done by the 
inertia forces corresponding to the outer weights, and 
hence energy would be available for the maintenance 
of the vibration. Fig. 3 represents the extreme case 
'n which the outer counterweights are separated so far 
that the lines of action of the inertia forces arising 
from their rotation lie beyond the nodes of the 
vibrating beam. With this ment, if the inertia 
central weight tends 


force due to the rotation of the 
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to amplify a vibration, so also will those of the outer 
counterweights. Hence, although both the direct 
inertia forces and the inertia couples are balanced inter 
se, violent vibrations may nevertheless arise. It is to 
an action of this kind that Mr. Wehmeyer is dis: to 
attribute the residual vibrations which arise with four- 
cylinder engines balanced on the Yarrow -Schlick- 

weedy system, and with very long multi-cylinder 
internal-combustion engines, such as it has been pro- 
pas to fit to ships, very serious vibration may, he 

olds, thus arise. He finds, however, that such vibration 
will be notable only when the speed of the engines 
synchronises with the natural periodicity of the hull, 
no trouble being likely with forces of half this periodi- 
city. Todamp out such vibrations it is necessary that, 
besides the usual conditions as to the balancing of the 
inertia forces and couples, the work done by these 
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Fig. 4. 


forces shall also be zero. This condition is satisfied 
when a vector polygon, drawn with sides parallel to 
the different lengths of crank, and with sides propor- 
tional to the product PS, closes. Here P denotes the 
weight producing inertia, and S the amplitude of the 
natural vibration of the hull in the line of the crank. 

A practical method of obtaining this result would 
be, Mr. Wehmeyer points out, to have two similar 
engines side by side, and to couple them up, so that 
each counteracted the action on the hull of the other. 
Where the boat has a single propeller only, this solu- 
tion is not practicable ; but since the engine is generally 
situated near a node of the vibration of the hull, whilst 
the propeller is at a loop, a balance could be effected 
by making one blade of the propeller heavier than the 
remainder, and using this unbalanced force to counter- 
act the effect, on the bull, of the engine. By using a 
compensator construction of two copay rotating 
weights, as indicated in Fig. 4, the nce could be 
effected without introducing vibratory forces in the 
horizontal plane. 








Pemproke Dockyarp,—The Defence will go away for 
her trials either in April or May, neving y the small 
cruiser Boadicea on the stocks. A third-class cruiser is 
expected to be sent to Pembroke Dock to be refitted. 





THE NIPPON YUSEN KAISHA. 


Tuer forty-fourth half-yearly meeting of the Nippon 
Yusen Kaisha (Japan Steamship Company) was held 
in Tokio recently, and although the usual dividend of 
12 per cent. was declared, the report showed that in 
spite of the me yg large cargoes and numbers 
of passengers, the financial results were compara- 
tively bad. This arose from the appreciation which 
had taken place in the prices of labour and com- 
modities—coal, for example, being 30 per cent. dearer 
than it was before the war—supplemented by a sharp 
decline of freight rates, owing to competition pro- 
duced by a greatly-augmented fleet of carriers. he 
following is an abstract of the accounts, 10 yen being 
equal to 1/, :— 


Yen. 
Total earnings during the term 14,796, 852 
Total expenditures i 11,935,156 
Net earnings 2,861,696 
Appropriated thus :— 
To reserves of various kinds... 1,682,741 
To depreciation of buildings 21,168 
Remaining net revenue 3 ies 1,157,787 
Brought over from previous term ... , 343 
Total available 1,757,130 
Which is distributed as followa : — 
To legal reserve ie ” wii 57,889 
To rewards to directors and auditors 71,358 
To dividend at the rate of 10 per 
cent. perannpum _.... 2 , 1,100,000 
To special dividend at the rate of 
2 per cent. per annum 7 220,000 
Carried forward 307,882 


The half-year ending September 30 was a record one 
in the matter of ships employed, goods and passengers 
carried, and distance traversed. The company had 
81 steamers of its own at work, their aggregate tonnage 
being 264,000 tons. In addition, it used nine vessels 
lent by the Government, aggregating 35,000 tons, 
besides some chartered ships about which particulars 
are not given. Thegoodscarried were over 1,600,000 
tons, the passengers exceeded 340,000, and the total 
distance traversed was more than 1,840,000 nautical 
miles. All these figures are unparalleled in the com- 
pany’s annals. Six vessels, of 8100 tons, have been 
ordered in Japanese ——, and their building is pro- 
gressin allie hey are all expected to be com- 
pleted by the end of this year. This, to British 
shipbuilders, is the most significant statement in the 
report, as it shows that the Japanese can now build 
their own ships. 

The report gives details of the various services 
of the company, but into these we need not enter. 
There was great activity in the coastwise trade in 
domestic waters, and a e movement of merchan- 
dise, especially on the Hokkaido line. Saghalien also 
ship a considerable quantity of produce, and thus 
the figures as regards cargoes were very satisfactory. 
On the other hand, the excessively low rates of freight 
resulting from competition after the war did not show 
! sign of mending until towards the close of the 
half-year, and this was supplemented by the pre- 
valence of an epidemic by the great fire at Hakodute 
and by the floods of the summer. The services in 
Far Eastern waters obtained a due amount of cargo. Oa 
the European service, the movement of merchandise 
outward from Japan wassmall ; only from the Straits 
Settlements was any considerable amount of cargo 
obtained. On the homeward voyage, however, much 
merchandise was carried, fourteen steamers plyin 
regularly. Moreover, five other vessels were chart 
for this service and for the Fairen line, while three of 
the company’s steamers were added to the European 
division to meet the demand for accommodation. On 
the American service outward cargo was very large, 
notably in the case of tea and miscellaneous oan. 
so that good results were obtained. On return voyages, 
however, goods were very scarce, and especially 
towards the end of the half-year, when exceptional 
dulness prevailed. . With regard to the Australian 
service, outward merchandise from Japan increased 
notably, and homeward goods from Australia were 
not deficient. There are signs also of a growth in the 
merchandise from Japan and Australia to Hong Kong 
and Manila, so that, on the whole, this service de- 
velops yearly. Last year Kobe was the terminus of 
the Bombay service, on which six steamers were em- 
ployed, making a regular sailing once a fortnight. The 
steamers obtained good homeward cargoes of raw 
cotton ; but owing to an accumulation of large stocks 
of yarns at Shanghai, the outward transport of this 
staple underwent diminution. The ports en route, 
however, contributed materially, so that good results 
were secured. As to passenger traffic, the number of 
tourists by the Australian line was very large. The 
American service also witnessed a great increase, and 
the same is true of the lines to China, Korea, and the 
Northern Seas, so that altogether the increase in these 
directions made up for the decrease on the domestic 
routes. 
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GRAHAM’S TELESCOPIC CANDLE-STICK AND GAUGE FOR BOILER INSPECTION. 
CONSTRUCTED BY MESSRS. SCHAFFER AND BUDENBERG, ENGINEERS, MANCHESTER. 

















Fia. 1. 


WE illustrate above an appliance which has been 


designed for use during the i tion of boilers, | an 
- § be it ; 


engines, and other machinery, answers a two- 
fold purpose—namely, that of a holder for a candle, 
as shown in Fig. 1, and also as an internal gauge. As 
a candle-stick it is of assistance when an examination 
of difficult of access has to be made, for the 
holder is constructed so that it will swivel at any 
angle, and, being telescopic, its length can be varied 
to suit circumstances ; the clip at the end, shown in 
detail in Fig. 2, is made to suit different sized candles. 
This holder is provided with a pair of folding-legs, as 
may be clearly seen in the illustrations, the object of 
the legs being to enable the user to lay the instrument 
down with the candle always oe a simple 
i toma by age Sy re — somewhat a 
n or this. confined s , where the 
pregpee required, they can be Folded back = a 
the way. 

In addition to its use as a candle-stick a valuable 
feature of the instrument is that it can be used as a 
gauge for boiler, furnace, flue-tubes, &c., it being only 
n in this case to unscrew the holder from the 
shank. When the holder is removed, the folding legs 
can be opened out and the candle can be p 
in any convenient place where it will throw a light 
on the operations. The wing-nut, which is seen in 
Fig. 2, holds in position the spring which secures the 
candle, the spring working in the slotted part of the 
cheek of the holder. is spring allows different 
sized candles to be used, and fixes them securely. 

The instrument is made by Messrs. Schiiffer and 
Budenberg, Limited, Whitworth-street, London-road, 
Manchester, and ought, we think, to prove useful, 
especially to boiler inspectors. 





MOTOR-CAR DESIGN. 
Some Problems Peculiar to the Design of the Automobile.* 
By F. W. Lancugster, Member. 

Unnper the title of the present paper I pro to deal 
with a few of the problems encountered i aeameion 
with the automobile in its wider signification, 
that may be taken as in the main peculiar to automobile 

ineering. Whilst making no ion to deal with 


» has to face, and I have dealt with these problems 
as jped mechanical in some cases arranging 
the matter according to subject, in others according to 
the principles involved :— 
The headings under which the present paper is thus 
arranged are as follow :— 
1, Sus ion :— 
‘ a Side pga 
uspension peri 
c) Suspension oscillation ; damping. 
2. Dynamical effects in control mechanism :— 
(a) Dynamical considerasions relating to steering. 
(bd) as nm -g considerations relating to clutch and 


e. 
3. Worm driving and screw propulsion, 


, f Tee cients of the 
a) The principle o gyroscope. 
b) Torque due to the motor flywheel. 
c) Other gyroscopic effects. 
1, SusPENsIon. 

(a) Side Location.—As a preliminary to an examination 
of the conditions that have to be met by the mechanism 
included in the word “suspension,” it is instructive to 

* Paper read at the Incorporated Institution of Au 
sachli Magineste, March 11, 1908. ua 








examine briefly the oscillations and forces that arise when 


Let Fig. 1, 353, represent an example, in which A and 
B oh oa the points of contact between the road wheels 
and the road, and C the centre of vity. Then, as the 
vehicle passes over an uneven the point C is both 
lifted_up and down (Fig. 1), and thrown from side to 
side (Fig. 2); these motions, shown separate in the two 
figures, may in reality take place either individually or 
simultaneously. The vertical range of the displacement of 
Cd implicitly upon the road contour, but the lateral 
dis; t depends in upon the road contour and 
i ight of the centre of gravity (C) above 
e. Thus, in Fig. 3, where C is kept low, 
the lateral motion is smal], whereas in Fig. 4, where the 
height of C above vod owes is large (purposely shown 
exaggerated), the lateral motion is great ; at the outset, 
pr porns we appreciate the importance of a low centre 
ol vity. 

t this juncture attention may be drawn to a point of 
much importance, and one that is often neglected. If 
the tyres of the vehicle were smooth, so as to offer no 
resistance to lateral sliding on the road surface, the 
centre of gravity of the vehicle, instead of being thrown 
bodily sideways at each change of lateral gradient, as 
illustrated in Figs. 3 and 4, will not undergo any 
lateral displacement whatever, for a lateral displace- 
ment involves a lateral applied force, and if the tyres 
are frictionless no such force can exist; hence under 
these supposed circumstances the motion of the vehicle 
in passing over changes of lateral inclination will be 
of the form represented in Fig. 5—the road-wheels will 
wriggle sideways as they travel along the road. This 
brings into prominencethe fact that the lateral motion 
imparted to the car in Figs. 3 and 4 causes a lateral 
reaction on the resulting in stresses of a most 
destructive kind, the conditions being comparable to those 
that obtain in a zig-zag race.* The magnitude of. the 
lateral reaction for given speed and road conditions varies 
with the amplitude of the lateral motion—that is to say, 
it is proportional to the height of the centre of gravity 
above the ground. So much for the unsuspended vehicle, 
We will now examine the modified form, in which the 
problem presents itself when a suspension is employed. 

The function of a suspension is in its essence to permit 
of the road-wheels following the road surface without the 
rising and falling and oscillating motions being conveyed 


to the body. In considering the behaviour of a suspen- 
sion it is sometimes to regard the road-wheels 
and underframes as fixed, the body as oscillating ; but 


it is, generally speaking, more correct to look upon the 
body of the car as stationary and the motion as confined 
to the underframes, as would be the case were a perfect 
ion possible. . 
In the forms of suspension in common employment the 
elastic connection between the car body and the under- 
frame consists of a combination of springs of the lami- 
nated ype, giving a considerable of freedom in a 
vertical ion, but a comparatively small range of 
freedom laterally. The lateral freedom is, in fact, so 
small that the cus type of spring may be said to 
vide a more or less definite side location. Thus in 
ig. 6 the motion of the points D and E is approximately 
vertical, and these points may be said to provide the 
side location for the car body; in this figure h repre- 
— the height of the side location above the ground- 
Vv 


Now, as the car travels over a surface of changing 
inclination, the points D and E are constrained to 
oscillate laterally, so that the body also receives a side- 
ways vibration or oscillation that the springs are power- 
less to intercept. Counterpart to this the tyres are 
“hustled” by alternate lateral stresses, in the manner 
described in considering the unsuspended vehicle. 

In practice, owing in part to the slight degree of lateral 
flexibility of the springs (which may amount to some in. 
or so), and in to the freedom permitted by 
**shackling ” of springs in some cases, the side loca- 


* This kind of race 1s very rarely heard of at the 





estructive to 


t time, eS the reason that it proved too | th 


ed vehicle is drawn over an uneven surface | 





Fig. 2. 


tion is not so rigid as to enforce the whole of the lateral 
motion on the body, as shown in the diagram ; but in any 
case the quantity h—that is to say, the height of the side 
location above the ground level—should be kept as small 
as possible, for, other things being equal, the amplitude 
of the side wobble will be proportional to h, 

Itis evident that the correct position for the side lora- 
tion is, theoretically s , on the und line itself; 
thus in Fig. 7 we ‘suppose that the body is carried 
on a cantilever suspension of the Lanchester type, exag- 
gerated to the extent of carrying the axle down to within 
an inch or so of the ground; it is evident that no side 
oscillation will be conveyed to the body, and the wear and 
tear on the tyres will be correspondingly diminished. 

In di ing suspension mechanism | have for the last 
ten years the considerations now under discussion in 
view, but I have never gone to the length of lowering the 
point of side location to the extent illustrated in Fig. 7, 
such an extreme would scarcely be justified in view of 
the fact that any small side-throw can well be taken by 
the lateral elasticity of the springs, combined with a 
slight yielding of the tyres. It is evident, however, that 
any increase of h above some critical value will begin to 
cause discomfort to the passengers and damage to the 
tyre fabric. 

In my original 10 to 12 horse-power design the height 
of the side location was approximately 11 in. from the 

und ; in my later designs I have allowed a somewhat 
igher location—from 12 in. to 13 in., in fact. I con- 
sider that to raise the side location above this level, 
unless accompanied by some designed increase in lateral 
elasticity, is distinctly detrimental. In the ordinary 
type the location is commonly some 24 in. above the 
ground-level, but the side elasticity is in all probability 
greater than I usually employ. E 

In one of the cars at present on the market the side 
location is defined absolutely by the employment of 
Watt parallel motion. A mechanism consisting of the 
usual three-bar linkage (Fig. 8) is attached to the chassis 
members ; the two side-li or tie-links, are of equal 
length, and thus the centre point p of the coupling-link 
has an approximately straight-line motion of fixed direc- 
tion relatively to the car body ; a pin articulating at the 
point p is fixed on the underframe. This mechanism 
1s obviously the equivalent of a horn-plate (Fig. 9) 
attached to the car body, and locating off a pin on the 
underframe; it evidently gives a rigid side location of 
height (h), and cannot in any way improve the comfort 
of the car or add to the life of the tyres. 

It is evident that simple as the above principles may be, 
and obvious as the whole matter is when regarded from 
the right standpoint, the question of side location is not 
one that is generally understood by designers at the pre- 
sent time. u 

(b) Suspension Period.—The criterion of the ‘‘ softness 
or ** hardness ” of a sus) ion is the suspension period ; 
the quicker the period harder the suspension, and vice 


If there were no practical limitations to the period 
rg mie steer Boa slower the period the greater the comfort ; 
it is the object oe the designer to obtain as slow 
& period as is compatible with the other conditions. 

nes be shown from theoretical considerations that 
the period of any given suspension is the same as that of 
a pendulum whose length is equal to the linear deflection 


the | of the springs under load; thus, if we suppose that the 


weight of a car body be entirely removed from: the springs 
by raising it on a crane, so that the weight is just, and 
only just, relieved, then if 2 be the height through which 

e body has been raised, the time period will be that of 
a peadulem of length = 7. The equation from which the 
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period of a single or half oscillation can be calculated is 
therefore the well-known expression 
a 
ds and Jin f ot. As tter of 

here ¢ is in seconds @ in fee a ma of con- 
venient I have given in Table I., below, the period in 
complete double swings per minute corresponding to 
values of / expressed in inches :— 


TABLE I.—Number of Oscillations per Minute for Initial 
Spri 


sz 


ng Deflection = 1. 
Complete Oscillations 
(Inches). per Minute. 
1 188 
1.5 153 
2 133 
2.5 1v0 
8 108 
4 94 
5 83 
6 77 


Now it is evident that if an attempt is made to obtain 
the maximum degree of comfort possible, a limit is very 
soon reached, for @ suspension range exceeding a foot is 
scarcely permissible, and since the range above and below 
the normal position should be aboutequal, this means that 
the equivalent pendulum length is 6 in., and the number 
of complete oscillations per minute = 77. In general, 


Fig.1. 
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this is beyond that which is attainable, though I have 
sometimes nearly reached this figure ; 5 in. is the most it 
is auly possible to specify, with a corresponding period 
of 81. I have found in practice that a period slower than 
90 per minute gives an ample degree of comfort, whereas 
& period quicker than 100, although frequently employed, 
should be avoided when circumstances permit. 

One great advantage to the designer in working to the 
oscillation period is that he can at once cabouane the 
change of camber under load, and he can specify this 
when ordering from the spring-maker. Thus his order 
might read, when he has designed for a period = 83: 
see camber without load (say) 6 in., and under load of 

owt. (the load intended to be carried) to depress to 1 in. 
camber, &c. . . -” This throws the onus of deciding the 
—— ee. of the steel—i.c., the number of 

aa a . on 
shoal rightly bese® spring-maker—a responsibility he 
n testing the period of the springing of a car, it is onl 
necessary for two or three men, pre-e on the an bely 
or chassis, to keep up @ periodic movement to fit in 
*pproximately with the natural period, whilst an observer 
counts the oscillations against time. It is desirable that 





esign 
drawings supplied to the spring-maker permi 
spring being made a sa i ye The poudition thas 


the spring under load there 
weight of steel in the 5 . 

cases exactly how ihe spring, We do not know in some 
up, but we must always 


the springs have to take 
assume some value. If we take 








pth" cpa should be loaded to about its 
average capacity. 
Besides the ~—_ peed oot of vate oscilla- 
on—there are other natural periods, due to the springing, 
of a somewhat different kind. The most im ib of 
these is the rolling period. I will now briefly discuss the 
ae pa Rem Aye oe . - 
instead testing t period of a car applying a 
‘* stimulus ” in a vertical direction in or = Ae A the centre 
line of the chassis, or at least symmetrically with regard 


to same, the car body be made to-oscillate by alternate | the 


> es and = planted with r periodi- 

city, it will be found in general the natural oscilla- 
tion has a different frequency. The motion under these 
conditions is one of “‘ rolling,” the whole suspended por- 
tion of the vehicle has a rotational oscillation about a 
longitudinal axis. Now for a given weight of car and 
8 of spring the rolling oscillation be slower as 
the er < inertia — the axis of — is 
greater, in the comes the square root of t tter ; 
# will farther be « lower as the lateral ‘“‘ spring base” is 
made less again in the ratio of the square root. Thus 
Fig. 10 represents in elevation a disposition that 
results in a short rolling period, and Fig. 11 is typical of an 
arrangement in which the rolling period will be excessive. 
Now in the case of rolling it is undesirable that the 
period should be too slow. The same probably applies in 
the case of the ‘“ bouncing ”* period, but the limit is in 





axis of oscillation. Now the first of these is 
and for all by the body and chassis design, 
altered ; the second, however, depends upon the distance 
of the point of side location from the centre of gravit: 
the suspended mass ; this is a quantity that the 
can vary. Thus by raising or lowering the 


ng 
hassis hol 
c as a Ww erent ot Yow, o by altoring the 


“< 


inertia can be greater or 

height of the point of side location above 
similarly an 
case in a limousine 


the design of a large heavy car with much top hamper is 
frequently a matter of com ise, the success or 
otherwise of any given machine will largely depend upon 
the intelligence of the driver. If the comfort of the 
sus 





pension alone is considered in design, a car of this t 
must be slowed very considerably when wounding commas. 
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this case beyond that which is easy to obtain, hence the 
—_ is not hy: that is liable to arise ; bs the case “a ~ 
ro ri owever, it is quite possible to yon 
the [tint that is desirable, @ car then 

agreeable manner, and, in turning will be liable 
to an unpleasant amount of heel. For this reason exces- 
sive top hamper is very objectionable, and as such it 
should be just that necessary for weather protection ; the 
carrying of luggage on the roof, sometimes insisted on by 
inexperienced purchasers, should be discouraged by every 


possible means. 

The whole question of the rolling oscillation, and of the 
couple, or torque, by which it is set up, is a subject of 
greater complication than at first sight appears, and only 
the most brief outline can be given in the present paper. 

The moment of inertia about the axis of oscillation may 
be looked —_ as the sum of two parts: the moment of 
inertia of the chassis and body about its own centre of 
gravity, and the moment of inertia of the body as a whole, 
supposed concentrated at its centre of gravity, about the 


as basis the energy normally in the springs when the car 
is at rest, not more than 5 foot-pounds of energy mus 
under any circumstances, be stored in each 1 Ib. of steel. 
It is better to allow 1 Ib. of steel for e 3 or 4 foot- 
pounds of energy. The to be on this basis 
1s the weight of the suspended portion of the car multi- 
plied by half the deflection ; that is, xt, L being ex- 


pressed in feet. When the car is in motion, the deflec- 
ioe 06 ‘tee cqvingn 5 00 Hose greater than when at rest, 
duty the springs have to perform is 


8 
far | of damping the 


if, on the other hand, the rolling period be shortened at 
the expense of a shortened bouncing period, then a certain 
amount of discomfort is inevitable when travelling over 


in a dis- | bad road 


There is one important lesson to be learned, however— 
that is, the value in any case of a low centre of gravity. 
If the centre of gravity is kept as low as possible by 
legitimate means in the design of the chassis and se 
work, and in the adaptation of the one to the other, 
difficulties menti are minimised, and a car may be 
produced with general all-round virtues not otherwise 
obtainable. It is worthy of note that it is one of the 
greatest advantages of the combination of a short-stroke 
engine and worm drive that it permits of ine, gear- 
box, and body-work being nearer to the ground 
than in the long-stroke engine and bevel-drive combina- 
tion. 

(c) Suspension Oscillation; Damping.— When a car 
passes over a culvert or other obstruction, the s nsi 
oscillation sometimes persists for several ‘periods 
afterwards ; and if a further obstruction, or merely an 
unevenness of the road surface, occurs during con- 


t, | tinued oscillation, fitting in with its phase, the amplitude 


is liable to cumulative increase. Thus, if there be a more 
or less regular undulation of the road surface that happens, 
at the particular at which a car is travelling, to fit 
in with the period of its ion, the amplitude 
may easily become sufficient to injure the springs, or 
bring some ugly shocks on to the “check buffers” (if any). 
The only means of avoiding this evil, which is due to 
isation, is to provide some powerful means 
oscillations as rapidly as arise. 





more than indicated by the above figures. 
* I refer to the vertical oscillation period as the bounc- 





i pee Ss een it from the rolling and other | 
ing per dis it from rolling | 





It is one of the virtues of the n car- 
stage epring thet is pomenees $e 9 considiesaile Gogsoe, Se 


qualities in its own internal friction. 
When s laminated spring is flexed, it is part of the action 
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of such a spring that its constituent elements (plates) 
slide over one another, and considerable friction results. 
This friction may be actual solid friction if the spring is 
not lubricated, or it may be viscous friction if the plates 
are well . In practice the friction is usually of a 
mixed kind, in part due to solid friction and in part due 
to the viscosity of some kind of lubricant.* 

Of recent years special contrivances, called ‘‘ shock- 
absorbers,” have been adopted by many manufacturers, 
and doubtless these may be made quite efficient. I pro- 
pose, however, in the present discussion to deal only with 
the aging that may be obtained as inherent to the 
design of the spring itself, apart from any adventitious 
aid that may be obtained from auxiliary contrivances of 
kind —— be R 

t is evident that for a given spring motion the energy 
dissipated—i.e., energy coped tale heat—is related to 
the pressure reaction between its component plates ; if 
these plates, from the design of the spring, are pressing 
hard one on the other, the friction will be greater than 
will be the case if the pressure between the plates is de- 
ficient, or, in the limit, absent, as may occur when a 
spring is under negative load. It should, therefore, be 
an object of the spring-maker to design his springs so 
that the plates always press against one another. 

Let us examine the “ classic” method of design for the 
laminated spring.| Firstly, since the bending moment 
is proportional to the distance from the point of applica- 
tion of the load (Fig. 12, annexed), and the strength is 
proportional to the number of plates (presuming the latter 
all of one thickness), the number of plates must be pro- 
portioned to the distance from the end of the spring, so 
that, as shown in the figure, the plates form a series of 
evenly-placed ste Secondly, assuming the maximum 
load condition to be that when the plates of the spring 
are straight,} the condition that the plates shall be sub- 
ject to equal stress is fulfilled when the plates are initially 
all of equal radius.$ 

When a number of plates of identical radius are 
‘nested ” to form a spring, they do not fit exactly, for the 
external curve of the one bears on the internal curve of 
its neighbour (Fig. 13). Under these conditions, when 
the plates are pulled together by the buckle they bear 
firmly one on the other, and set up considerable friction, 
pact the required damping effect when the spring is at 
work, 

Now if, still supposing the spring to be designed for 
vero camber at maximum load, we construct the spring of 

lates of different thicknesses, then the correct initial 
orm for such plates will be such that the radius of curva- 
ture varies as the thickness, so that if we make the 
shorter plates thinner than the longer ones, the shorter 
plates will also be of less radius of curvature, as repre- 
sented in Fig. 14, and the pressure between the plates 
when pulled together by the buckle will be greater than 
when plates of equal thickness are employed. ; 

From the above it would appear that by designing a 
laminar spring with the plates of different thickness, so 
that the shorter plates are the thinner, the damping 
factor of the spring can be improved. In the case when 
® spring is under negative load, so that the plates are on 
the point of se ting, the damping action vanishes; it 
will be noted that this point is reached sooner when the 
spring is designed of plates of equal thickness than is the 
case if they are ed in the manner above specified. 
It must be understood, however, that it is not the differ- 
ence in the thickness of the plates in itself that is im- 
portant, but rather the consequent modification in the 
design. It would be quite possible to obtain a similar 
effect with plates of equal thickness by giving more 
curvature to the shorter plates ; but if this were done, the 
shorter plates would be ~~ ppmacmeaaaal stressed, and 
would in use be the first to fail. 

The modification of the problem that results if the 
condition of zero camber at maximum stress be departed 
from is not a matter of great difficulty, and may easily 
be worked out for any given conditions. One special 
case may be mentioned. Let us suppose that the maxi- 
mum load reverses the camber, so that the positive 
curvature of the top leaf without load is equal to the 
negative curvature with load (Fig. 15). en if the 

lates be of equal thickness, the conditions of all plates 

ing stressed to the same degree at maximum load 
require that the plates should fit when initially ‘‘ nested,” 
the buckle thus having no duty so long as the spring is 
not under load. It is, ore, evident that the damp- 
ing action will vanish sooner than in the previous case, 
hence, from the present point of view, springs with a good 
full camber, such as will at no time have ‘‘ negative 
camber,” are desirable. 


(2) Dynamicat Errects 1n Controt MECHANISM. 

(a) Dynamical Considerations Relating to Steering.— 
In one of the earliest types of steering mechanism used 
on motor-vehicles the wheels were controlled by a lever 
pivoted at a point in front of the driver, usually at, or 
near, the centre of the dashbourd, this typa being com- 
monly known as ‘‘bath-chair” steering. It wa3 in a 

* It is the custom of the coach trade to lubricate car- 
riage springs with paint. Afterwards, however, if a 
spring squeaks, it is usually R 

+ Speaking from memory, I believe the method of 
roportioning springs here presented is as given by Pro- 
essor Perry. Unwin, in his “‘ Machine Design,” 1903, 
Part I., page 98, states that the side elevation is approxi- 
praca 4 an ellipse, and he figures two springs of the form 
stated. It is, however, difficult to see on what grounds 
this can be justified. 





t This assumption is, of course, not always applicable. 
§ This is obvious ; if a plate is bent to ch its radius 
from some stated value to some other sta value, its 


stress is in no way dependent upon its length. 





vehicle so fitted that M. Levassor, of the firm of Panhard 
and Levassor, lost his life. ‘ 

This type of steering has an inherent defect that is not 
obvious until the matter is considered from a dynamical 
standpoint. Let us suppose that the front-seat 
stand up for any reason, and by accident while standin 
touch the tiller ; the immediate effect is that the course o 
the car is deflected in the opposite direction to thatin which 
the tiller is moved ; but the tendency of the occupant is 
to go straight on according to the first law of motion, so 
that the contact with the tiller, at first a mere touch, 
soon becomes a heavy pressure. Thus the car is deflected 
still more to the left (assyming that the passenger is on 
the left-hand side of the car), and the pressure on the 
tiller becomes still greater, so that what was originally a 
mere touch becomes, in no more than the fraction of a 
second, a pressure against which the efforts of the driver 
are powerless, and the vehicle is overturned. 

From another point of view we know that if any sudden 
steering effort were made when a enger is standing, 
he would lose his balance, and fall in the reverse direc- 
tion to that in which the vehicle is steered, just as if he 
had been standing on a platform that was toy 
drawn from under him; a lesser steering effort, thoug 
disturbing his equilibrium, will not cause him to fall. 
If, however, the effect of his momentary loss of - 
librium cause him to exaggerate the initial steering effort 
by coming into contact with the tiller, the lesser steering 


72. 





Fig. 13. 
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effort is converted into a greater, and he falls with 
his whole weight on the steering mechanism, with disas- 
trous consequences. It is further evident that if the 
driver be nod very securely seated, he may himself lose 
control, for if he oversteer in any emergency enough to 
lose his equilibrium, the result is a foregone conclusion. 
In practice even the inertia of the hand and arm of the 
driver of acar with bath-chair steering tells its tale in 
the slightly zigzag course to which such cara are liable: 
each small steering effort becomes overdone, the car 
‘* over-steers,” and its track is reminiscent of the motion 
of a water-fly. 

When the dangers of bath-chair steering were first 
realised the public rushed to the conclusion that it was 
the general principle of lever or tiller-steering that was 
at fault. In point of fact, it is the direction of the steer- 
ing motion in the bath-chair type of steering that is dan- 
gerous ; reverse the direction of the steering effort, and 
the dynamical forces, previously a cause of danger, 

me immediately a source of security. Thus, if the 
steering-lever be arranged to move in the same direction 
as that in which the car is to be steered, the difficulty 
vanishes, the inertia forces that are called into play by 
the steering effort tend to prevent, and actually do pre- 
vent, over-steering in any shape or form. 

In my own method of tiller steering, which was in 
1895 designed to conform to the Daggers now under dis- 
cussion, it is physically impossible to steer in other than 
smooth curves. In this system the steering-lever or tiller 
is 2 the reverse way to the bath-chair pattern as 
being altogether more convenient, the fulcrum being 
situated in approximate alignment with the driver's 
right elbow. © essential difference, however, does not 





relate to the position of the fulcrum, but to the fact that 
the direction of the steering effort is the same as that in 
which the car is s t is worthy of note that one 
of the more recent improvements in this system of steer. 
ing is the employment of a few pounds of lead ballast in 
the steering-handle ; this has been found by its inertia to 
render the steering partially automatic, and, without 
affecting the freedom of the steering, mechanically renders 
it virtually irreversible at high speed in the face of brick. 
ends and similar obstacles. _ 

It is of interest to examine the generally adopted 
wheel steering from the dynamical point of view; the 
matter is not altogether simple, owing to the fact that 
the manner in which the wheel is held and handled is an 
important factor in the problem; we will, therefore, 
briefly discuss the matter on certain alternative bases. 

Firstly, let us suppose that the wheel be handled only 
by its lowermost point, then its action resembles the bath- 
chair steering with a very short lever; it is dynamically 
unstable, If, conversely, we suppose the wheel handled 
only by its uppermost point, the motion is in the same 
direction as the car is steered, and it is, therefore, dynami- 
cally stable. Neither of the above suppositions, how- 
ever, exactly re t the facts as to how a wheel is 
manipulated. e usual method of holding the wheel— 


i- | at any rate, at high speeds, when dynamical considerations 


are of greatest importance—is wad nag bey in both hands, 
one on each side, and when steering the wheel is turned 
in the direction that the body is leaned. Under these 
circumstances the steering is dynamically stable; but the 
motions concerned are rotative rather than translational, 
as in the previous case. In considering this aspect of the 
problem, it is easiest to assume that the steering-wheel is 
vertical, like the steering-wheel of aship. Then suppose 
the driver, sitting upright, to grasp the wheel firmly, 
making it virtually part of himself, and that the steering 
is effected by swaying the body to the right or left, so 
that the wheel is moved rope the same angle as that 
through which the driver’s body is swayed. Now, it will 
be seen that if the driver should lean over further than in- 
tended, or from any accidental cause the course of the car 
be unexpectedly diverted, the centrifugal force acting on 
the driver’s y will cause it to sway in such a manner 
that equilibrium will be restored. 

If, as is actually the case, the steering-wheel is inclined, 
there is still a component motion acting in the manner 
stated. It is interesting to recall how much more suit- 
able the heavily raked steering-pillar appears on a speed 
machine (in which the importance of the dynamic forces 
is the greatest) than the more vertical pillar ; the latter 
always looks out of place except on a slow-moving vehicle, 
The mechanical instinct in this respect seems to compre- 
hend at once that which cold-blooded reason reaches only 
with some difficulty. 4 

There is the same relation between the translational 
problem as presented by the tiller, and the rotational 
analogue in the case of the wheel that exists in nearly 
every application of dynamics. 

(6) Dynamical Considerations Relatiny to Clutch and 
Brake.—Considerations analogous in every way with those 
discussed in relation to steering mechanism also exist in 
relation to the actuation of the clutch and brake. 

Assuming, for the moment, that the clutch and brake 
are actuated by the alternative backward and forward 
movements of a lever, asis the case in the Lanchester car, 
it might be ey ey that it is merely a matter of custom 
which way the lever is arranged to work—i.e., whether a 
forward motion be made to apply the brake or put the 
clutch in operation. As a matter of fact, there would be 
no particular advantage in either arrangement if it were 
not for the identical considerations that we have seen 
have so marked effect in the problem of steering. 

If we suppose that the brake is applied by a pull, then 
if the driver, acting in an unexpected emergency, attempt 
an ‘‘overdose” of the brake, the very fact of the retarda- 
tion on the car tends to throw the driver forward, and 
causes him to slack off somewhat ; there is, in fact, a kind 
of equilibrium between the inertia due to the mass of the 
driver and the brake effort that automatically prevents 
sudden changes of acceleration. : ? 

If I may presume some slight acquaintance with an 
instrument which I originated some years ago, termed an 
accelerometer,” the pull-on brake tends to give a nice 
smooth brake curve (Fig. 16), whereas the push-on brake, 
in which the dynamic forces are reversed, tends to sudden 
‘‘dramatic” changes of acceleration, as in Fig. 17; we 
know the latter are very disagreeable to passengers as 
betokening sudden changes in the direction of the appa- 
rent mens § the sensation of which is usually described as 
a “jerk.” ; 

It is evident that when the push-on brake is applied the 
retardation of the car tends to throw the driver forward, 
and, if he is not very securely seated, to save himself 
sliding forward off his seat, he is liable to put additional 
pressure on the brake-lever, and cannaesete the brake 
effort, and so on with cumulativeeffect. It is thus that in 
an emergency, especially one the possibility of which is 
entirely unforeseen, a driver is often seen to skid his 
wheels without the least necessity. When this happens 
the fault is frequently as much with the design of the 
brake mechanism as with the driver of the car. It is, of 
course, possible, with sufficient skill, to handle even a 
badly arranged brake in a creditable way, without the 

ngers feeling the shock or the tyres suffering unduly; 
at it sometimes takes more skill than is commercially 
obtainable. : be 

It might be imagined that the pull-on brake canuot 
applied with sufficient rapidity in an emergency, for just 
the reason that when it is put on, the inertia of the driver 
tends to push it off. Such, however, is not the ease 
the driver can take a purchase from the footboard, an 
always does so in a sudden emergency. The ——= 
system cannot possess any advantage in this respect, tor 
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although it is more prone to be more sudden in its applica- 
tion than the driver intends, this does not render the 
control of the car more ‘ect—a car with its wheels 
skidding is always a trifle *‘ out of hand.” 

The whole of what has been said with regard to the 
brake is true also, mutatis mutandis, in respect of the 
clutch. On the lever system a pull-on clutch is liable to 
be fierce, although mechanically it does not differ from a 
push-on one that is quite free from this defect. — 

A curious example of the dynamic trouble in an un- 
expected form arose in connection with one of my ex- 
perimental cars in 1898. The clutch was of the push-on 
(lever) type, but the motion, besides being forwards, was 
downwards. Now in this car the body, as measured by 
its centre of gravity, was considerably above its suspen- 
sion location, so that when the clutch was applied the 
front of the car tended to lift. This lift quite defeated 
the intended scheme, its influence being much more 
potent than the direct inertia effect, and unless the 
greatest care was taken, this car ‘‘ bucked” in a most 
disagreeable manner whenever the clutch was “oo 

Another example of the dynamic “gee f 
occurred in the year 1897, in connection with a launch wi 
a reversible bladed propeller, for the design of which I 
was responsible. It happened that the design lent itself 
more readily to an arrangement of reversing lever that 
set dynamic principles at defiance, and, although I was 
fully cognisant of the principles involved, I had based 
my practice on pure theory, and had not actually seen 
any trouble from the cause in question, I therefore 
decided to take the risk, oS nag ay lever being arranged 
to be in its backmost position for full speed ahead, and 
vice versa. 

The normal thrust was about 200 lb., but for sndden 
reversals and small blade angles it is probable, takin 
everything into account, that a plus or minus thrust o 
some 500 lb. to 600 lb, sometimes arose. The total weight 
of the boat and contents being about 14 tons, a sudden 
reversal amounted to a change of thrust of some 800 Ib. 
(200 + 600), equal to an acceleration of about 8 ft. per 
second, or equal one-quarter of that of gravity. 

The consequences were quite up to expectation. If a 
novice attempted to slow up, he at once slid straight off 
the seat, taking the lever with him to the full-speed- 
astern position, and everyone standing up fell down flat, 
as if the boat had run on toa sandbank. With a little 
practice, however, the arrangement became quite 
manageable, and the owner being satisfied, it was allowed 
to remain ; but the lesson remains also. 


(To be continued.) 





TREATMENT OF COPPER FOR STEAM- 
PIPES. 
Ar the London Institution, Finsbury Circus, on 
Monday, the 3rd ult., a lecture was given before ths 


members of the Institute of Marine Engineers Mr. J. 
T. Milton, Member, Chief Engineer, Lloyd’s Register, 
on “ The Treatment of Copper for Steam-Pipes.” The 


second, and concluding, part of the lecture was given on 


Monday, the 10th ult, 

The greater part of the copper used, the lecturer said, 
was obtained by smelting, and of late years by electrical 
deposition. It was valuable for steam-pipes chiefly on 
account of its ductility, its ability to withstand consider- 
able repetitions of changes of form, and its non-liability 
to rust. Ordinary copper contained a proportion of 
impurities, such as arsenic, bismuth, antimony, lead, and 
other metals, but by electrical deposition it was possible to 
obtain pure copper. The latter was especially useful for 
electrical purposes by reason of its high conductivity. 
Impurities affected the conductivity to a great extent, 
and in the case of oné analysis this was stated at only 22 
per cent. of conductivity to a total purity of 98.9 per 
cent. The presence of bismuth in copper was exceed- 
ingly deleterious, 1 part in 1000 rendering the copper use- 
less forimportant work, as at high temperatures itsstrength 
was reduced, and the copper became very brittle. Impuri- 
ties in copper, when in small quantities, on the whole 
had a good effect for most purposes, and the most recent 
Admiralty tests allowed 0.7 per cent. for these. The 
lecturer described the action of Vieuath in affecting the 
copper, also the ‘“‘poling” process for obtaining the 
proper ductility while the copper is in a molten condi- 
tion. In making sheet-copper, he said, it was cast in 
slabs and first rolled when hot. Subsequent thick- 
nesses were rolled cold, and the 
depended to a great extent on the amount of work 
- upon it in undergoing this process. The seam- 
ess, or solid-drawn, the brazing, and the electrolytic 

rocesses of m copper pipes were next described. 

ipes made by t rst process were most gene- 
rally used by engineses ; the second process was more 
particularly used for the manufacture of large pipes ; but 
the third process, although useful for many other pur- 
poses, was unsuitable in the manufacture of steam-pipes, 
partly on account of the copper not undergoing so much 
work as in the other processes. He did not think the 
practice of testing coupes pipes without annealing them 
& good one, as the qualities could not be definitely deter- 
mined by such a test. 

In treating of the design of steam-pipes, the lecturer 


Said an important point was that provision should be |i 


mace against water being allowed to accumulate in them 
when in use, especially where more than one boiler was 
used, and also in allowing for the ex ion of the pipes, 
phich, in the case of copper, was abou in. for every 
ft. when heated to a temperature of deg. Fahr. 
ant should be properly ‘‘ anchored ” and care taken in 

x fixing 80 as to leave room for expansion. The number 
of bends in @ pipe was not necessarily an indication of 
its flexibility, as the flexibility was proportional to the 


uality of the copper | Command 


area of pipe involved between the points of fixture. 
When annealed copper was stressed it was practically 
elastic up to that stress limit.- In ordinary commer- 
cial copper, annealing took place to a ight 
extent at a temperature of about 400 deg. Fahr., but 
at a bright red or oe eee it took place 
immediately and thoroughly, while the pure co’ = 
formed by electrical deposition annealed very rapidly 
at 392 deg. Fahr., which was the reason, he con- 
sidered, for the latter not being suitable for steam-pipes 
exposed to a t deal of change of form. It was 
impossible for bent pipes to be uniformly annealed over 
the ordinary coppersmith’s fire. Another objection to 
this form of annealing was that every time the copper 
was put over the fire it ran the risk of being “‘ gassed ” or 
deoxidised on the surface, if raised to an excessive heat, 
—t.* the formation of small cracks. The pipes 
should heated in a special furnace to secure uniform 
annealing. Brazing depended to a very great extent 
upon the skill of the workman. He did not think the 
practice of making a high collar in brazing flanges was 
advisable. Brazed steam-pipes, or pipes with brazed 
flanges, were not suitable for su eated steam, on 
account of the deteriorating effect of the heat upon the 
brazing metal. If, in brazing, the metal were left too 
long over the fire, it would dissolve some of the copper 
and combine with it. The lecturer exhibited samples of 
copper confirming many of his remarks, showing the 
effects of various tests, and illustrating the effects of 
corrosion upon copper pipes used for different purposes. 





At the conclusion of the lectures a number of questions 
were addressed to Mr. Milton, who said in reply, wit 
reference to a question as to sound castings, that there 
was a difficulty of obtaining these as with other metals. 
In one process that he had witnessed the copper was sub- 
jected to hydraulic pressure while in a fluid condition, to 

revent the formation of blow-holes, There was no 
ifficulty in making a copper-zinc casting ectly sound, 
but it was — rare to find gun-metal castings free 
from defects. In Pope’s flange the ends of the pipes 
were turned out all round, making a small collar, and 
these were secured together by means of heavy wrought- 
iron flanges. With to annealing, the purer 
the copper the lower the temperature at which it would 
be annealed, and the higher the temperature used the 
quicker would the annealing be performed. At a bright 
temperature the annealing took place almost imme- 
diately, but the temperature and time taken depended to 
a great extent upon the composition of the copper. There 
was not much difference in effect between quenching and 
allowing the metal to cool down gradually. Mr. Allen, 
manager of Messrs. Hawthorn, Leslie, and Co.’s works, 
in making tests in connection with the cooling of 
copper, had found that the results were slightly in 
favour of quenching. From other tests made by this 
gentleman, the effects of ‘‘gassing” were found to be 
very serious. He advised engineers to refuse pipes in 
which the least sign of ‘‘gassing” ap; on the 
surface, as it was only a question of time before the 
cracks would run right through. The “ ing” was 
caused by heating the copper to a red heat ina reducing 
flame, which absorbed the oxygen from the surface of the 
copper. It was very difficult to determine by experiment 
the cause of corrosion in copper pipes, as the operation 
of the corroding agent took place so slowly. He thought 
it might be due to some extent from the action of the 
atmospheric air escaping from the water when the pres- 
sure on the water was reduced. When the copper was 
cast, the particles cooling out first were purer than the 
remainder, when impurities were present in the metal, 
and the — was not, therefore, perfectly homogeneous. 
The purer the copper the greater would be its conduc- 
tivity, and electricity attacking the pure spots in the 
copper was a probable reason for the sporadic nature of 
the corrosion in some instances. 








BOILER EXPLOSION ON A YARMOUTH 
DRIFTER. 

A Boarp of Trapk inquiry was held at the Yarmouth 
Town Hall on January 14 and 15, a the circum- 
stances connected with the explosion which occurred on 
the drifter Mayflower in October last, causing the death 
of Charles Forder, who was a passenger on the vessel. 
The Court comprised two magistrates—Mr. J. W. De 
Caux (who presided), and Mr. H. R. Atkins; with 

er W. Cabourne, R.N.; Mr. Edward C. 
Chaston, senior engineer, R.N.R.; and Mr. George H. 
Doughty, as assessors. Mr. ©. J. Wiltshire appeared on 
behalf of the Board of Trade, and Mr. H, Chamberlin on 
behalf of the owner, Mr. T. W. Cole; the skipper, Harry 
Hitcham; and the Boat-Owners’ Protection iation. 

In his opening statement, Mr. Wiltshire said the 
Mayflower was built of wood in 1898, and was bought by 
Mr. Cole five years fo. Last August a new boiler was 

ut in by Messrs, Elliott and Garrood, of Beccles and 
westoft. The boiler was of the vertical type, and was 
placed in the fore-end of the cabin, this being the cus- 
tomary place on fishing craft. The posed workin 
ressure was 100 lb., the safety-valve chest from the ol 
iler being fitted, having been repaired and tested to 
that pressure. The chest appeared to be fitted with an 
iron pl = in diameter, which was removed in order 
to fill the boiler with fresh water when in port. This 
plug wus quencet ty a screw and grab before steam was 
raised, and round the joint was an asbestos ring, From 
the time the vessel started in August up to the day of 
the accident there was no trouble with the plug, and 
no survey of the boiler was made. The pees on 
these vessels was to get up steam while the boat was 
hanging to her nets in readiness to haul them. Dur- 








ing that time it was the duty of the man on watch 








to attend to the feeding and firing of the boiler. On 
tember 28 the Mayflower arrived Yarmouth, 
aves 


at 

Allen, rem the plug 
for the purpose of filling the boiter with fresh water. 
The face of the joint was scraped, and a new one 
was fitted, and the plug put into position again. It did 
not appear to have tested by the — = Tt 
left to the younker. The Mayflower left on September 29, 
with a crew of nine hands, and Forder was a Da ye a 
All went well until October 4, steam being raised when 
wanted. The highest pressure, 100 lb., was obtained and 
the safety valves lifted. During that time there was no 
sign of a leak th h the plug. On October 4 the vessel 
was 26 miles E.N.E. of the Spurn Light. The second 
hand left the engine-room to go on deck, Allen, the 
ger taking his place. The boiler was three-parts 
ull, and the steam pressure was about 50 lb. Atthis time, 
though none of the crew was aware of it, Forder was in 
the top bunk on the port side of thecabin. He usually slept 
in the forecastle, but on this occasion he was in the 
about 4 ft. or 5 ft. from the boiler. Whilst the younker 
was in the cabin a report like a gun was suddenly heard 
and the cabin at once filled with steam. This appeared 
to be due to the joint of the filling-plug becoming slack. 
The skipper did his utmost to rescue the man, but was 


and the younker, Walter 


prevented by the steam. Eventually Forder managed to 
get out through the narrow aperture leading to the cabin, 
and reached the deck sev scalded. The vessel was 
brought to Yarmouth as quickly as ble, and Forder 


taken to the hospital, where he died the next day. After 
the pressure been taken off the boiler the skipper re- 
moved the grab, or clamp, from the plug, and he stated 


h | that he noticed in the joint a groove } in. wide and /;in. 


deep. Unfortunately, he threw the old joint away, so it 
could not be produced. 

Evidence was then called. 

William Baxter, engineer, a Yarmouth superintendent 
of the firm of Messrs. Elliott and Garrood, said the 
filling-plug was removed only when the vessel was in 

rt, for the purpose of filling the boiler with fresh water. 

hen at sea the donkey was used. Round the plug was 
a collar of asbestos and wire, and from what the skipper 
told him it seemed that a piece of this was blown out. 
He had never heard of one blowing out before. He 
could give no explanation as to how the accident hap- 
pened. The plug itself could not have been blown out, 
yet he would not expect so much steam to escape through 
the collar as to cause a man’s death. Had the plug been 
blown out, the crew could not have got up steam after- 
wards, neither would the clamp or grab have been found 
in position, as was the case. 
y the Court: The accident was not caused by the 
point of the = not falling into the counter-sink. 

By Mr. Chamberlin: The plug on the boiler was 
perfectly satisfactory, and the cause was therefore reduced 
to the collar. 

Harry Hitcham, the skipper, said he had picked up 
his knowledge of boilers as he went along. The boiler 
was used to supply steam for the capstan when hauling 
nets. On the day of the accident erry ins was in 
order, and he was satisfied that Allen knew how to manage 
things. He did not notice how much steam they had 
just before the accident. Forder was related to one of 
the crew. They had no bandages or oils on board with 
which to treat his wounds. After the accident he found 
the plug was not blown out, but was loose. hen he 
took it off he found a little piece of the collar gone, about 
the width of his finger. He took it off and threw it over- 
board and fitted a spare collar. There was no further 
trouble with the plug. Hecould not see much the matter 
with the old collar. 

By Mr. Chamberlin: It was a new collar before they 
went to sea on September 28. 

= the Court: They did not carry any medicine or 
— on board. 

itmess added that it was fifteen to twenty minutes 
after the explosion before he could get into the cabin. 

Mr. Wiltshire: With a little groove in the collar, such 
as you suggest, would it not take about a week to empty 
the boiler ? 

Witness could not say, and could not explain it. 

By Mr. Chamberlin: He was sure the safety-valve did 
not blow off—the steam would have blown upthe ventilator. 

Edward Royal, the mate, stated that before he could 
get down the steam was escaping in a volume, and not a 
thin jet. He could not see much the matter with the 
collar. The plug was not blown out, and he could not 
explain such a quantity of steam getting under the 

: r. They had had a full pressure of steam four times 
that trip. 

Walter Allen, yeagiam, stated that he went into the 
cabin to put the kettle on for tea, but before he could do 
so ‘‘the plug blew off.” He meant by that that steam 
came from the luge and he was hit on the nose by some- 
thing hard. He id not know Forder was there. The 
steam came out in a big volume. He made a grand 
mistake when he stated to the Customs House authorities 
that he took the plug off on September 28, when the 
boiler was filled in the harbour. He had never taken the 
plug off, but he always screwed it on, and he did on this 
occasion. He was instructed to do this by the skipper. 
He screwed it with a spanner as tight as he could get it. 
It was screwed true. He knew the importance of it. He 
was supposed to look after the boiler and engine, in 
addition to performing other duties. e 

By Mr. Chamberlin: He was arded as the engine- 
driver. The plug must have worked loose. 

By Mr. Wiltshire : He could not say when it worked 
loose. He did not touch the boiler immediately before 
the explosion. - 

By the Court: He had never had any experience of 

nes or boilers before this season. : 
“"Wheune William Cole, the owner, said the old boiler, 
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hich laced in August, i old. The 75 k.v.a. capacity and 4000 volts for three-phase i 
valve-chest wea taken off this boiler and fixed to the new CATALOGUES. and oil-cooled up to 236 k.v.n. and S000 volta, thee 


one. He could not say if that was nine years old. He 
knew it was five yearsold. The fitting wassound. He 
—_ not explain the accident, unless anyone interfered 
with it. 

Mr. Wiltshire: Do you think it right to leave it to the 
younker? I do not know what we should do if we did 
not leave it to them, under the supervision of the 


skipper. 

Mr. de Caux: You follow the ordinary practice ?— Yes. 

In answer to other questions, witness said not one in ten 
had new fittings when they had new boilers. It was not 
like putting a patch on old trousers. He did not suppose 
they would find a T-wrench on any boat. The spanner 
would be sufficient for the purpose. The skipper was a 
very particular man about new collars. The accident was 
due to the collar fracturing or the plug lifting. If pro 
perly screwed, it could not lift. 

By the Court: He did not think there was an element 
of risk, bearing in mind Allen’s inexperience, in having 
such: a shallow spigot to the plug. He thought it was 
safe enough. The vessel was not classed, no one on 
board had a certificate. 

Peter MecNiell, Board of Trade surveyor, suggested 
that the point of the grab or clamp did not fit into the 
countersink when the plug was tightened up in the har- 
bour. He found a bright mark en the edge of the counter- 
sink, as if there had pressure. He ted tha 
it slipped suddenly from the edge of the counter-sink into 
its proper position. The plug would then lift about 3 in. 

let out steam all round. Enough steam to da 
man could not escape from an injury to the collar. He 
could not say this was due to carelessness. The question 


was whether the man knew there was a counter-sink he 


there. There was very little clearance, and it needed 
a man used to it to doit properly. He did not think it 
was a very desirable arrangement, and a cock fitted to 
the boiler would be much more desirable. In the case of 
such an accident the confined cabin space and the closed-in 
bunks constituted a death-trap. 

In answer to the Court, witness said the arrangement 
of the filling-up plug was an element of risk which could 
be removed. 

At the conclusion of the evidence, Mr. Chamberlin 
addressed the Court. He said it could hardly be sug- 
gested that any serious blame attached to owner, master, 
or younker. They had taken all the precautions possible 
under existing circumstances. If the Court could suggest 
any improvement in the system—which was the great value 
of these inquiries—it would receive every consideration. 
It would be difficult to alter present arrangements 
as tospace. It had not been found possible to divide 
the engine-room from the cabin. Messrs. Elliott and 
Garrood were a firm of the highest repute. who brought 
out this patent capstan, and enjoyed the patent for 
many years—till it expired. Formerly the plug was 
screwed in, but it was found that the men did not screw 
them in properly, and this clamp was adopted as being 
a simpler arrangement. He asked the Court to consider 
the typeof men they were dealing with. They could not 
have experts on fishing-boats. He strongly urged that 
Allen tried to do his daty and was not guilty of any 
negligence; nor could any negligence be attributed to 
the skipper or owner. y 

The Court then visited the Mayflower to see the boiler 
and valves in position. 

In giving judgment, the Court stated that the filling- 
up plug forming part of the safety-valve chest fitted to 
the boiler was of a but not suitable, design, 
and the same might be said of the means provided for 
securing it. The joint of the filling-plug was properly 
made, and was secured by Allen, the younker, after the 
boiler had been filled with water on September 28. How- 
ever, as events proved, the plug was not properly 
secured. The skipper was justified in leaving this 
work 24 —, who ae a Le alee _ 
sea, and the skipper ap to have su uently 
examined it himself. The casualty was due to the 
joint of the filling-plug having been partly blown out. 
This was owing to the grab having been, in the first 
instance, improperly fixed to the side of the lower 
counter-sink, the result of which was that eventually, 
from some unknown cause, it slipped into its prover 
position, partly freeing the plug, thus allowing a sudden 
and large edtape of steam. Neither the skipper nor any 
of the crew possessed knowledge of bow to render first aid 
in the case of a person being scalded. and there were no 
medical appliances on board for that purpose. The 
casualty, and consequent loss of life, was not caused by 
the neglect of the skipper and Allen, the younker, nor 
either of them, as they acted to the best of their ability 
and the amount of knowledge they 

The chairman added that the 
siderable attention to this matter hecause they thought 
it of considerable importance. They hoped that the 
holding of the inquiry would have a very desirable effect. 
An annexe would be added to the finding of the Court 
giving reasons for arriving at their decision on each par- 
ticular point, and also embodying some suggestions with 

to vessels of the type of the Mayflower fitted with 
a similar boiler and steam-chest. 
The inquiry then closed. 





Rartway Construction In Brazti.—The construction 
of the last section of the Central Railway from Lassance 
to Pirapora, a length of 90 kilometres, has been authorised. 
Tt is estimated that it will cost about 242.5647. to build. 
Plans have been approved for a 30-kilometre line from 


Moniz to connect the Sul do Espirito Santo Railway with 
the Santo Eduardo Railway, of which the construction is 
estimated at 400,5837, 


t} sizes and 


Court had given con- | 60 





Mr. Cuas. Tayor, Bartholomew-street, Birmingham, 
has sent us a list of his patent “Instanter” bench-vices 
and machine-vices, of which the prices have lately been 
reduced. 

A small pamphlet issued by Messrs. R. White and Son. 
Widnes, contains a number of excellent little views of 
aerial ropeways and appliances, large cranes of several 
types, tramway and light-railway plant, &c. 

The British Steel - Piling Company, Dock House, 
Billiter-street, E.C., have sent us a circular descriptive 
of their piling, of which 60,000 tons are now in use. 
This piling takes the form of interlocking rolled channels. 

The Birmingham Small- Arms Company, Limited, 
Small Heath, Birmingham, have issued a card drawing 
attention to their milling-cutters, &c. On the back, this 
card has tables of equivalents for metrical and Englis 
measures, &c. 

The Electrical Company, Limited, Charing Cross-road. 
W.C., have sent us circulars giving sizes and prices of 
single-phase transformers, three-phase oil transformers, 
switchboard and traction meters, ‘“*Aegma” metallic 
filament lamps, &c. 


A card has been received from Messrs. Ernest F. Moy, 
Limited, Greenland-place, Camden Town, N.W., giving 
prices of bright steel set-screws made to 
Whitworth sizes, the threads of which are rolled and 
formed with Moy and Bastie’s rotary screwing-die. 

Mr. William Griffin, Victoria F Cradley Heath, 
Staffs, has sent us a well-illustrated pamphlet dealing 
with sling-chains, hooks, &c. Among the illustrations 

particulars given are several relating to the severe 
tests to which the material used for these chains is put. 


A circular recently to hand from Messrs. Arthur Cort 
and Co., 3034, Camberwell- 4 lon, gives prices, 
&c., of red, grey, and black insulating hard or flexible 
vulcanised fibre, of balata, gutta-percha and cotton belt- 
ing, of ebonite, vulcanite, and other materials. 


Messrs. Plutte, Scheele, and Co., agents, 18 and 19, 
Greenhithe, E.C., have sent us a circular concerning 
“* Geist ” electromagnetic separators. These are made in 
several patterns for use in foundries, paper-mills, chemical 
works, &c., suitable motors, &c., being also listed. 


Messrs. Mather and Platt, Limited, Manchester, have 
issued a new list relating to their types of steel-clad 
motors, three additional sizes having lately been stan- 
dardised and added to this list. Particu are also 
given therein concerning starting-switches of several 
patterns. 

A new catalogue has reached us from Messrs. Tittley, 
Son, and Brickley, Limited, Smethwick, dealing princi- 
par with transmission appliances, such as shafting, 

ting, pulleys, couplings, clutches, bearings, plummer 


blocks, brackets, &c. Prices are given, and sizes are 
listed in great variety. 
Messrs. Green and Co., Keighley, have sent us 


their catalogue of foundry melting equipment, under 
which designation come, of course, all such plant as 
cupolas, oil furnaces, ladles, blowers, &c., while sand- 
sifters, loam-mills, fettling-drums, and other foundry plant 
are also noticed in these pages. 


Mr. R. J. Richardson, Baskerville-place, Broad-street, 
Birmingham, has sent us his latest ‘‘ Machinery Gazette” 
of second-hand engines and machinery, in which we find 
listed steam-engines and boilers, fans, blowers, steam- 
hammers, drilling-machines, lathes, pumps, &c. New 
machines of various kinds are also noticed. 


Messrs. Isenthal and Co., 85, Mortimer-street, Caven- 
dish-square, W., have lately issued six sections of their 
new list of electrical measuring-instruments, such as 
stationary and portable instruments of the electromag- 


netic, moving-coil, hot-wire, and ———_ types, analytical 


switchboard instruments, insulation testers, 


Messrs. George Kent, Limited, 199 to 2044, High 
Holborn, W.C., have sent us a loose leaf pamphlet de- 
scribing the applications of ‘‘crystopal” in engineers’ 
work. This is, it is claimed. especially suitable for use 
where tiling is liable to considerable changes of tempera- 
ture. It is a good reflector, and easy to keep clean. 

Messrs. Thwaites Brothers, Limited, Vulcan Iron Works, 
Bradford, have issued a series of tracings relating to their 
centrifugal-pumpsets, These are direct-driven by small 
vertical steam-engines. Sizes of engine and pumps are 


given, and diagrams showing relation of lift to revolutions | 93 


for pumps having discs of sizes ranging from 8} in. to 
in. 


_ Messrs. T. W. Tamplin and Co.’s latest steamship 
circular contains particulars of steamers now building 
for sale, ranging in size from 8650 tons deadweight to 
290 tons. Second-hand vessels are also listed, ranging in 
size from —— ae dna — register — to — 
vessels, tugs, ncluding ts, barges, gers, Xe., 
some 344 vessels are listed. rag 

A new pamphlet has reached us from Messrs. Henry 
Pels and Co., Lincoln-chambers, 9, Portsmouth-street, 
Lincoln’s Inn Fields, W.C., which deals with punching 
and shearing machines built on John’s system of mild 
steel throughout. Shears, punching hines, notching 
and other machines are shown for cutting plates or 
rolled sections, &c. 

Messrs. Johnson and Phillips, Limited. Charlton, 8.0., 
Kent, have recently i & new pamphlet on air or oil- 
cooled transformers for single or three-phase working. 
This tirm construct standard air-cooled up to 





h | Cngine, grea’ 


— of transformers for single-phase being somewhat 
lower. 

The Warner Engineering Company, Limited, Dart- 
mouth-street, Westminster, S.W., have issued a circular 
on the Warner-Solio arc-lamps for direct or alternating 
current. This lamp is made with three styles of casing. 
Considerable economy is claimed for this type of lamp, 
the cost of 1000 candle-power per hour with current at 
4d. per unit working out at 1,;4d., according to figures 
given in this circular. 

A pamphlet comes to hand from the Clift Marine 
Motor Company, 17, Philpot-lane, E.C., describing their 
marine paraffin-motors and boats. These motors are so 
designed that by cutting out any cylinder repairs may 
be made to valves, ignition, &c., without stopping the 
t care having been taken in making acces- 
sible all parts to which attention is necessary. These 
motors are made in sizes up to 300 horse-power. 

The May-Oatway Fire Appliances, Limited, 49, Queen- 
street, Glasgow, in sending us circulars relating to their 
automatic fire-alarms and detectors, state that 25,000 
compensated detectors have been installed up to the pre- 
sent time. The largest fire-alarm installation in this 
country is on this principle—over three miles of conductors 
being laid, the detectors protecting a floor area of about 
1 million square feet. 


Messrs. Crossley Brothers, Limited, Openshaw, Man- 
chester, have recently issued a well-printed pamphlet 
dealing with ammonia-recovery gas plants on the Crossley 
and Rigby system. By this system the amount of plant 
needed is very considerably reduced, and the process 
simplified over that ordinarily in use, the washing and 
cooling of the gases, the condensation of the water vapour, 
and the absorption of the ammonia all being carried on in 
one apparatus. 

From Messrs. Hewitt and Kellett, Bowling Iron 
Works, Bradford. a pamphlet has reached us describing 
the Yorkshire boiler, in which the diameter of the flue is 
increased from front towards the back with the object of 
reducing the velocity of the hot gases, and thus en- 
couraging the transmission of heat from the gases to the 
water. Several other advantages are claimed for this 
type of flue, the boilers, it is stated, proving more 
economical than the ordinary Lancashire type. 


Messrs. Davidson and ©o., Limited, Belfast, have sent 
us their latest Bulletin, No. 2011. which deals with their 
‘**Sirocco” drying apparatus. This is adaptable to a 
large variety of purposes, such as the drying of bricks, 
fruit, malt, timber, cloths, tobacco and tea leaf, &c. 
These heaters are made for use either in connection with 
or without mechanical power, in the former case a 
‘*Sirocco” fan being employed to draw the air through 
the heater, and to discharge it into the drying-room. 
The heaters are of the direct-fired air-heater type, though 
~ oe purposes steam air-heaters are also made by 
this firm. 








Atomic Wricut or Raprum.—On Thursdav, March 5, 
Professor T. E. Thorpe, of the Government Laboratory, 
Clements Inn, presented a paper to the Royal Society 
on “* The Re-determmation of the Atomic Weight of 
Radium.” Experimenting with 9 centigrammes of radium 
chloride, Mme. Curie had, in 1902, found the value 225. 
Some time ago the Austrian Government placed the 
uranium residue from the pitchblende workings at 
Joachimsthal, in Bohemia—practically the only source 
of radium—at the disposal of a committee of the Royal 
Society and of the French Academy. Mme, Curie re- 
peated her determination with about five times as 
much radium chloride as before, and found the value 
226.18. Professor Thorpe, like her, working with radium 
chloride. arrives at the value 227. The higher value 
which Runge and Paschen haf deduced from spectro- 
ical researches would thus remain unsupported, 
and the position of radium in the periodic system appears 
to be settled. 





Tue Sream-Yaout “ Ioranpa.”—The world’s second 
largest privately-owned yacht, the Iolanda, was launched 
on the 4th inst. at Leith by Messrs. Ramage and Fer- 
guson, Limited, in the presence of her owner, Mr. Morton 
¥. Plant. of New York, ex-Commodore of the New York 
Yacht Club. She was designed by Messrs. Cox and King, 
naval architects, of London. Her dimensions are:— 
Over-all length, 327 ft. ; breadth. 37 ft. 6 in. ; and depth, 
ft. There are three tiers of deck-houses, and she has 
twin-screw triple-expansion machinery of about 4000 
indicated horse-power. The high-pressure cylinder is 
19 in., the intermediate 31 in., and the two low-pressure 
cylinders 35 in. in diameter, the stroke in each case 

ing 27 in. One interesting feature of the machinery 
is that there are two cylindrical boilers, each 17 ft. in 
diameter and 11 ft. long, and two Babcock and Wilcox 
water-tube boilers, the latter having been adopted for 
enabling the yacht to get under way at short notice, and 
for quickly increasing the power when desired. The 
evlindrical boilers will be used for ordinary cruising. 
There will be included in her equipment three power- 
launches, one of which will have a speed of 20 knots. 
machine-guns, refrigerating plant, &c. The electrical 
installation is said to be the largest ever installed aboard 
a yacht. There are three generators, each of 30 kilowatts 
capacity ; two of these have also boosters for charging 
accumulators. There are thirty electric motors for venti- 
lation, &c., 2000 lights, and a rotary converter and trans- 
former for operating the Marconi wireless telegraphy. 





The yacht carries 550 tons of coal in her 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


he number of views given in the Specification Drawings is stated 

7 in each at A where none are mentioned, the Specification is not 
illustrated. “ 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W. é., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 


the advertisement %, the ance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 
AGRICULTURAL APPLIANCES. 


5440. Clayton and Shuttlewo: Limited, and 
‘W. Cook, Lincoln. Sheave- utters. [4 Figs.) 
March 6, 1907.—This invention has reference to a tus for 
cutting the bands of sheaves, trusses, or the like, more par- 
ticularly during delivery to thrashing-machines, the object being 
to provide apparatus for the purpose which will be simple, effi- 
cient, and not likely to get out of order. a isa trough, along the 
dottom of which travels one part of an endless conveyor, which 
may comprise side chains or belts connected by spiked cross- 
battens c, and be arranged to run over pulleys or drums located 
at the ends of the trough. Several stationary thin knife-blades f 
are carried by a cross-bar g stretching over the top of the sheaf- 
elevator trough at any convenient part of ita length, but usually 
near its upper end. e cross-har is shown set at an angle to the 
trough other than a right angle, so that the knives are somewhat 


Fig.1 






Feg. 


(5440) 


in advance of each other, and come into operation successively. 
The knives are so fixed: to the cross-bar that they extend there- 
from lengthwise of the trough in the direction of the travel of the 
sheaves, and that their cutting edges incline towards the bottom 
of the trough, their free ends being nearest the bottom of the 
trough. The sheaves, which are guided under the knives by 
means of a hood A extending from side to side of the trough, pass 
under almost the whole length of the knives, thus ensuring the 
cutting of the bands. The top of the hood is inclined, and the 
sides are somewhat extended to facilitate the sheaves passing 
beneath the cross-bar. The knives may be set so as to lie in 
vertical planes, or they may be set at other angles parallel to 
each other or not, as may be found most convenient for cutting 
the bands of sheaves brought against them by means of a con- 
veyor or the like. (Sealed January 23, 1908.) 


ELECTRICAL APPARATUS. 


1006. A. P. Wood and the Lancashire D. 
and Motor Com: A ester. - 
Holders. (26 Figs.) January 15, 1907.—This invention relates 
to brush-holders of the box type, in which blocks of carbon are 
held in guides and pressed on to the commutator by the action 
of volute springs, and in which provision is made for adjusting 
the tension of the springs, and for carrying the current to the 
carbon blocks ; and the object of the present invention is to pro- 
vide an effective brush-holder of this type of simple and cheap 
construction, consisting in the main of sheet metal of such con- 


figuration that the several parts can be easily stamped to shape 
and be readily assembled in interchangeable unit parts to form 
brush-holders, the size of which can be varied to suit the number 
of carbons to be carried and the width of the carbons employed. 


rigid structure having good conducting qualities. There is a 
volute spring H for each carbon block, and the inner ends of the 
springs are respectively attached to bushes bored to fit the 
external diameter of the bolts. The spring bushes are held in 
——- axially by the brackets E and the side lates on the bolts. 

ch spring bush has a recess to take the fixed end of the spring, 
and a squared on which fits a squared hole formed in one 
end of the tension lever D. The te lever has a pin which 
can be entered into any one of the tension holes 2 in the side 
pate and in this way the tension of the individual can 
e adjusted. The free end of each spring H is pro with a 
bent brass bearing-piece 12 which bears on the carbon block, and 
which is so shi as to give the desired pressure to the 
block radially on to the commutator. (Sealed January 80, 1908.) 


14,797. Verit Limi London and 
nt ind Ae Tact tence, ant Birmin: 
(2 Figs.) June 27, 1907.—The present invention comprises a 


boxed switch or fuse wherein the box openings for the leads are 
more conveniently and inexpensively insulated. According to 
the invention, a one-piece insulating base is provided with two 
or more hollow bosses, which are rigid parts of itself, and which 
are arranged to extend outwardly from the base to project 
through and lie within the lead-openings of the box so as to line 
the said openings and provide insulators therefor. In a boxed 
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double-pole switch, according to this invention, a, a and ¢, ¢ are 
the two pairs of contacts, and d and ¢ are the two forked couplers 
therefor ; the contacts are secured to the porcelain bases f and g, 
and the couplers are carried by a bar h. Each of the bases /, g 
is alike in construction and lication to the box i; two hollow 
and rigid bosees j are provided upon each of them from the same 
insulating material of which the base is formed, and each boss 

rojects into and through a lead opening @ in the box, so as to 
insulate the eaid opening and obviate the necessity of fitting to 
the sald ary an insulator which is a separate part from the 
base. (Sealed February 27, 1908.) 


517. H. Leitner, W: . Accumulators. [3 Figs.) 
January 8, 1907.—This invention relates to that class of accumu- 
lator wherein the orifice through which the lug passes, or which 
serves to ventilate the cell, is covered by a diaphragm of rubber, 
having a hole through which the lug extends, so that it is clasped 
by the rubber, or which is made with slits acting as a vent for the 
gases generated in the cell. According to this invention, a flexible 
gland, in the form of a tube of resilient non-corrodible material, is 
rovided, the tube being formed at each end with an external 
ge, and being fitted into the hole in the cell cover in which it 

is held by the top and bottom flanges. In practice the tube and 
ong are advantageously moulded in one piece. a is the cover 
of the accumulator cell, and b, b and ¢ are three holes provided 


therein, the ho'es b, b being designed for the passage of the lugs 


Fig. 1. 
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The patentees 

are punched holes, 
around the one of 
smaller tension holes 2 for use in adjustment of the spring tension 


vide for each carbon A a side plate B, in which 
through which the supporting bolts C pase, and 


lever D. 

ends, and a guide is formed for the carbon 

by riveting to the side 
kets E, each pro’ 


is deeper than the 


-shaped 

, n with holes for the supporting bolt and 
te cePonding with thoee in the side plate B. The side plate B and 
; e two brackets E form a unit frame, and as many of these unit 
Fanies as there are carbons in the holder are t on the 
two supporting bolts C, distance ‘ferrules being placed on the 
‘ts between the sides of each bracket ; the bolts screw into a 


pis plate G, and the unit frames are thus bolted together and 


| clasping the edge of the hole 6 orc at the to 


which are arranged concentrically a number of | T. 





the carrier-plate with considerable pressure, so as to form a 


| d, d of the cell-plates, and the hole ¢ as a means of ventilating the 
| cell. 


e,e are the flexible glands, which are fitted into the holes 
b, b and c, each of the glands being provided with a flange f at its 
upper part, and with a flange g at the lower part, the flanges 
and bottom, thus 
holding the flexible gland in place: The gland applied to each of 
the hole } is provided at its upper part with a partial cover h, 
having a hole which is of the same shape as, but somewhat less in 


| size than, the lug d which passes through it, whereby, when the 


said lug is in position, the inner edge of the cover h encloses it 
tightly, and forms a close, but, at the same time, flexible joint. In 
the case of the gland which is fitted to the hole c, the — part 
is completely covered by means of the cap i, the cap i being pro- 
vided with a slit to form a valve, through which the gases gene- 
rated in the cell can escape. (Accepted November 6, 1907.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


27,570. Albion Motor Car Com: , Limited, and 
. B. Marsag, Seotstous, t. 
(7 Figs.) Decem 4, 1906.—In internal-combustion motors, as 
is well known, it is necessary bn advance the point where ignition 


takes place when, and as, the speed of motor increases. 
It is therefore desirable that the best » ng position of 
the to armature should move ly backwards re- 


magne’ 
latively to the direction of ite rotation as its speed increases. 
This invention has for its object so to construct the arma- 
ture of the generator that the “‘ best sparking” point retro- 
grades as the speed increases, and it consiste essentially in 
gradually reducing the effective area of the trailing e or face 
of the armature pole. may be accomplished by bevelling 


both directions, meeting at the centre, and at an angle to the 
armature axis. It is found that an axial angle of 28 deg. is 
effective. The leading of the armature poles are, as hereto- 
fore, in axial § with armatures constructed in this 
manner have shown that at low speeds the best is obtained 
after the farthest corner of the trailing edge of the armature. 
pole has quite cleared the field pole-piece. As the speed increases 


the best position for iz ually recedes from this position, 
and cartier thatath whee good spark is got even although 
a ion of the le-piece is still under the trailing edge 


trailing 
of the field pole-piece it as leaving. The generator therefore has 
a characteristic approximating closely to the desired conditions, 





or has what might be called a reverse cha: ; and it would 
appear that the magnetic lines at low speeds resist cutting till the 
4 2. A 
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last moment, and crowd into the triangular corner of the trailing 
armature pole piece, thus retarding maximum spark effect 
until a clear gap has been formed; whereas as the speed rises a 
sufficient number of these lines are ap) ntly cut as soon as the 
spiral trailing edge of the pole-piece ins to leave the field- 
magnet, ~— with the result that there is sufficient change 
of ind rough the armature winding to give a satisfactory 
spark. The apparent reluctance of the lines to crowd themselves 
into the trailing pole-tip at higher speeds is probably due to the 
fact that the field-magnet pole-pieces are solid, and a redis- 
tribution of the lines in the face would induce considerable 
Foucault currents, anda between these effects takes place, 
~ “tamed upon the speed of the magneto. (Sealed January 23, 
1908. 


21,254. O. L. Borner and the Diesel Engine Com- 
pany, Limited, London. Internal-Combustion Ex- 
gines. (2 Figs.) September 25, 1906.—This invention has reference 
to internal-combustion engines operating on a two-stroke cycle, 
and relates to the method of expelling ucts of combustion 
from the engine cylinder, and replacing them by a fresh cha 

at any desired pressure, and consists in introducing part of the 
charge through a main inlet, or inlets, controlled by the engine 
piston, and introducing the remainder of the c' at a later 
pon hey one or more auxiliary inlets, con led, or each 
controlled, by a valve that is positively opened at the required 
time, so that a sweeping movement of the products of combustion 
towards the exhaust will be initiated by the portion of the charge 
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entering atthe main inlet, or inlete, and be completed by the 

ortion of the charge entering by the auxiliary port, or porte. 
The cylinder is provided with a main inlet pa: 2 and an ex- 
haust passage 3, the lower side of the passages being both in the 
same plane as the top of the piston 4, when the latter is at the 
end of its working stroke. 5 is the deflector upon the top of the 
piston 4, for diverting the flow of the charge as it enters the 
cylinder through the inlet passage 2. Within the top cover of 
the cylinder is an auxiliary inlet 6 that is connected through a 
pipe 6a and a main supply pipe 7 to the chamber, from which 
the charge to be used is obtained. The inlet 6 is provided with a 
seating anda co-acting valve 8, the stem of which is arranged to 
be moved inward against the action of a pring open the valve 
by a rocking lever 10. (Sealed January 16, 1908.) 


MILLING AND SEPARATING MACHINERY. 
1933. C. H. payner. effield, and C. Walton, 
Whitehaven. - (2 Figs.) January 25, 1907.— 


Drills. 
The invention relates to valves for rock-drills. — to this 
invention, a predetermined quantity of motive fluid for each 
stroke is measured before being admitted to the cylinder. The 
valve-chest is provided with two chambers of predetermined 
capacity, which are at each stroke alternately placed in communi- 
cation with the main inlets to receive their ch of motive 
fluid, and are alternately placed in communication with the 
opposite ends of the cylinder to reciprocate the piston. a is the 
valve-chest divided into two chambers b,c, by a wall d; each 
chamber is provided with a port e, /, through which the motive 
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fluid gains access to, and from, ‘the chamber. g, g are 
inlets for the motive fluid, the lnaer ends of which open into the 
and shut 7s valve i. The valve i 

three connected pistons ; middle piston serves as 

a valve to connect alternately the ends of the cylinder with the 
exhaust, and the end serve to cut off alternately the 
motive fiuid to the chambers b, c, before opening them to the 
supply ports /,m. The action is as follows:—In the position 
shown, presuming the chamber ) to have been fully c’ i 
with motive fluid, the fluid is passing by port 1 to the cylinder, 
and driving by its ex ion the putea to the right ; in the 





the trailing pole-tips A of the armature B in one direction, or in 





meantime the chamber c is being charged with motive fluid 
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through gees Jf. When the piston passes the exhaust, 


‘and the 


sure at left of the valve falls away shesegh n, 

valve is consequently driven to the left, "4 tg to chamber 
¢, opening communication ween the chamber c and the 
cylinder port m, ing the Zin communication with the 
exhaust, and between the main inlet g 


comm 
r b, whereby the chamber b is, fully 
ready for the stroke. In meantime the motive fluid 
passed from chamber ¢ to the cylinder, and by e jon has 
driven the piston to the left. (Accepted November 6, 1907.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


E. T. Bousfield, Nottin , and W. R. 

Hendon. Converters. [2 Figs.) October 29, 
1906.—This invention relates to an improved plant for steel manu- 
facture, and to that us wherein a converter is 
adapted to be b ht beneath a cover having a fixed depending 
tuyere through which air is blown, and which, as the converter is 
lifted towards the cover, enters the molten metal, so that the air 
is blown upwards through the metal. In carrying out the inven- 
tion, the converter may be in the form of a large foundry ladle a, 
slung by means of trunnions from an overhead travelling-crane. 
By means of the crane the converter is carried to the cupola and 
filled with molten cast-iron suitable for conversion into steel. The 


and the cham 
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converter is then transported by means of the crane to a position 
beneath a platform c. Through the platform c passes a depend- 
ing blowing tuyere d for blowing compressed air into the metal. 
The platform is furnished with a suitable passage ¢ for the pro- 
ducts of combustion to pass off. The converter is raised by means 
of the crane until the blowing tuyere d comes into the molten 
metal, whilst the top edge of the converter comes into contact 
with the lower side of the og rm in such a manner as to close 
the top of the converter. In this position the blowing operation 
may take place until the conversion is comers, When the 
operation is complete, the converter may be lowered and trans- 
ported with its charge of molten steel to the desired position for 
casting into moulds. (Sealed January 16, 1908.) 


MOTOR ROAD VEHICLES. 


1044, A, Brampton, G. Wadhams, c. ie 4 


neycroft, Bir 
January 15, 1907.—This invention has for object to provide a 
chain, more particularly intended for use in motor-omnibuses, 
which shall be silent in action or use. The invention consists in 
constructing a driving-chain of cranked side plates, with angular 
blocks se te from the cranked side these angular 
blocks being so secured to the side-plates as to prevent any move- 
ment relatively to same. By constructing chains of angle-blocks 
arranged in manner described, an exceedingly smooth and noiseless 
engagement, and release, is obtained in use fortransmitting power 
to or from a wheel. In constructing a chain for motor vehicles 














according to this invention, side plates 1 are employed, which are 
reduced at their outer surface |! and inner surface at /?, in order 
to form a cranked link chain. The angle block @ has straight 
driving faces a1, and at either end has extensions a2, which enter 
holes in the inner ends of the side plates. The block and plates 
are secured together by rivets. vent relative movement 
between the block and side projections a* are provided on 
the former which enter co holes in the plates ; or rivets 
or other suitable means may be employed for this pu Ob- 
viously more than one prejection, as a®, may be employed, and 
they may be located at one point or points in the end of the block. 
(Sealed January 28, 1908.) 


RAILWAYS AND TRAMWAYS. 


033. J. ¥. Stmpecn, Preston. Hingastts Brakes. 
Py }) November 17, 1906.—This invention reference more 


icularly to that type of magnetic brake which acts both upon 
Tene or wheels of the vehicle and upon the rails, and in which 















































the brake-shoes are normally held out of action by facinee = 
weights. In magnetic-brake mechanism, according to inven- 
tion, the magnet is directly connected with the brake-shoe which 
acts in connection with rail, and also with the brake-shoe 


which operates upon the wheel ; and the magnet moves down with 
the rail brake-shoe when it is en , and when the current is 
taken off, the magnet with the rail and wheel brake-shoes are 
automatically moved a. by a spring, weight, or other power. @ 

b the rail 1 brake-shoe, 


is the magnet, brake-shoe, and ¢ the whee 
the latter being connected yom d to the upper end of the 
magnet, and the shoe b being directly conn to the lower end 


of same. In the case shown, the brake is normally held clear of 
the wheel « and the rail y by a spring d; and the lateral and down- 
ward mov ti 1 d for by links e connecting the lower 
part of the brake with ahorn / carried from one of the frame bars 
of the vehicle. If the joint-pins of the link ¢ be about horizontal 
when the brake-shoes are in contact with the rail, it will cause the 
brake to move backwards or away from the wheel x to the required 
extent, when the brake is taken off by the action of the spring or 





P 
that in which the dynamo is suspended from the body of the 
coach, and in which a pulley on one of the e axles 


communicates motion to the dynamo by means of a belt, the 
object being to provide means for ensuring an equal tension on 
the belt however the 
with regard to the coach. 
particularly o~—, to bogie coaches, 
es 


tion of the driving pulley may vary 
According to this invention, which is 
the bogie truck a@ (from 


one of the a: of which the dynamo is driven) is provided with 




















(e/ 


a pivoted frame b, at the end of which the dynamo d is mounted, 
so that the dynamo may follow all the movements of the truck 
while it is, at the same time, supported from the bottom of the 
underframe e by a slide f jointed to the frame b and adapted to 
slide on a slotted curved guide g, the centre of which is struck 
from the pivot of the bogie truck. The dynamo is suspended 
from the guide g, and adapted to slide thereon according to the 
movement of the truck, so that whatever curve or bend in the 
railroad there may be, the tension on the belt will always be the 
same, whatever may be a of the dynamo, and the pulleys 
will always be in line. e slide is provided with rollers A to 
reduce friction. (Sealed January 23, 1908.) 


SHIPS ..ND NAUTICAL APPLIANCES. 


4756. Portland Forge Company, Limited, and 
J. » Kilmarnock. Rudders. [13 Figs.) 
February 27, 1907.—This invention, which relates to ships’ 
rudders, has for its object to provide an improved construction of 
bearings or supports for the pintles on which the rudder swings. 
As shown, the rudder pintles A rest on detachable bearing-blocks 
B fitted into the bottom part of the stern-post gu sO, after 
the fashion of breech-blocks in ordnance. The detachable blocks 
B may be formed with radial projections ) to enter.corresponding 
grooved parts of the gudgeons ©, and may be secured by turning 
them partly round and inserting a wedge or sliding key, or the 


Fig. 1. 




















detachable blocks B may be screw-threaded to fit corresponding 
screw-threads in the gudgeons ©. The blocks B are recessed on 
their bearing surfaces to fit the conical ends of the rudder pintles 
A, and to ensure that the rudder E is brought to its true centre 
after it has been thrown out of it by a wave. The breech-blocks 
B may be fitted into each of the stern-post gudgeons OC, or may be 
only fitted into one or more. It will be understood that the posi- 
tions of the pintle and the special breech-block may be reversed, 
in which case ae — a | -— — 7 — stern- 

gudgeons, the breech-blocks B into the rudder geons. 
{Sealed December 31, 1907.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


pees. J. it and A. F. Pearson, Holyhead. 
es. (5 Figs.) October 29, 1906.—This invention relates 
to means of fixing blades of turbines. According to this invention, 
the blades @ are made of thin plates of metal, which are held in 

and locked therein by rings D. Each ring D is formed with 
a rabbet b (see Fig. 2) in one of its edges, which is away from the 
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is placed, and in the 


part around or within which the rin; 
formed a groove c, con- 
lormed 


shoulder, or vertical face, of this rabbet 
veniently of Y- section, as shown, and each ring is { 
at its other face with a projection d to fit within the 





, adapted 
rabbet and groove of the ad t ring at such side, the projection 
being of the same size ora as the rabbet } and groove c. 


other power. (Sealed January 16, 1907.) 

29,423. W. R. and C. Roe |S 
and C. H. York. Electric 
(3 Figs.) Decem 24, 1906.—This invention relates to the 
electric lighting of trains, the particular type of apparatus being 





Clear through the projecting portion d of each ring are cut a 
number of slots to receive the inner ends of the blades, the inner 
end of each blade being exactly of the shape, as seen in side view. 
of the transverse section of the projection ; and thus, when ali 
the blades for one ring have been in position within their 
corresponding slots, and the next adjacent ring on the side at 
which the projection d stands out has been pushed up into place 
against the ring into which the blades have been fitted, the es. 
are securely locked between the two rings, and so on for all the 
vanes of a complete set. To against the blades tiltine 
forward, it is preferred that the portions thereof which project 
with the projections d of the rings into the corresponding grooves. 
¢ of the other rings shall be formed at the edges of the blades 
which are towards the incoming motive fluid in the forward 
running of the turbine. (Sealed January 16, 1908.) 
25,191. J.1I. Thornycroft, Chiswick. Liquid-Fuel 
(7 8.) November 8, 1906.—This invention re- 
es ratus for spraying liquid fuel, and com two 
relatively movable members having adjacent parts thereof shaped 
to engage with each other in such a manner that upon moving 
such members relatively to each other there will be formed at the 
point or points where the members engage one or more discharge 
passager, which, or each of which, may be arran at an angle 
to the axis of the discharge nozzle, and more or less tangentially 
thereto, and which can be varied in cross-sectional area to vary 
the quantity of liquid passing therethrough. a is the casing from 
which the oil fuel, introduced through an inlet pipe b, is to be dis- 
ec through the nozzle. d is the adjustable plug of the 
nozzle, having its front end portion of truncated conical sha: 
and its rear end portion of cylindrical shape, as shown. e 
conical end of the plug is formed with three helical surfaces /, 
each terminating in a step g that is inclined to an imaginary 
line A connecting corresponding diameters at the base and apex 
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end of the truncated cone, and lying in an imaginary plane con- 
taining the axis of the plug. The inner surface of the nozzle is 
similarly formed with corresponding helical surfaces and steps, 
so that the surfaces and steps on the one part closely fit those on 
the other. Thearrangement is such that as the plug d is partials 
rotated in the nozzle c, the stepped portions of the plug and of 
the nozzle, which are normally in contact when the oil supply is 
arrested, will recede one from the other, and form longitudinally 
extending exit es, through which the oil will flow in an 
inclined or tangential direction from the casing a of the appa- 
ratus to the exit aperture, where it will impinge at an angle 
against the wall of such Que, so that a rotary motion will be 

to it, and will thence escape over the outer edge of the 
aperture in the form of a thin hollow body, and finely break up 
into a finely-divided state or spray. It will be understood that by 
reason of the helical formation of the plug and nozzle, the plug ¢, 
whilst being partly rotated, is simultaneously retracted, and that 
the size of the exit passages will vary with the extent of such 
rotation. (Sealed January 16, 1908.) 


4716. W. 8S. Elliott, Pittsburg, U.S.A. Water- 
Tube Boilers. (5 Figs.) February 26, 1907.—This invention 
relates to water-tube boilers, and has for object to improve the 
circulation of such boilers, first, by providing heating surface 
forming at least a part of the roof of the combustion-chamber to 
give an independent circulation in this part, and, second, by pro- 
viding one or more moderate circulations in the rear part of the 
boiler, where the feed enters. The steam and water-drums 2 are 
longer and also of greater diameter than the mud-drums 3. The 
steam and water-drums extend from the front to the rear wall of 
the setting and over the combustion-chamber 7. The three sets 
of water-tubes 4, 5, and 6 are separated by baffles 14 and 15, 
which extend across the setting from side wall toside wall. The 

pass over the top of the baffle 14 and under the bottom of 

ffle 15, and thence up to the outlet flue. The roof of the com- 
bustion-chamber 19 lies upon a series of bent tubes 20 extending 
from the junctior-boxes 21 rearward and upwardly, the rear 
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by means of the tions 25, which are provided . holes to 
equalise the steam ure. Separated chambers 23 are also 
employed in the mud-drum, formed by partitions 29. The parti- 


so that at least one set of tubes 5a of the set 5 
will enter the feed-water or rear com: ments in front of the 
rear baffle 15. The lower ition 29 is so arranged that a row 
5b of the set 5 shall enter the front chamber of the upper steam 
and water-drum and the rear compartment of the mud-drum. By 
this arrangement there is a moderate circulation set up within 
the rear chambers, the tubes 5a bei hotter than the tubes 6 and 
entering the same chambers. This circulation will connect with 
the water in the front of the boiler through the tubes 5), which 
lead from the rear chambers of the mud-drums to the front 
chambers of the steam and water-drums. (Sealed January 9- 
1908 ) 


tion 25 is 
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and parallel-girder structures, with swing, bascule, 
and the more modern Scherzer roller-lift openin 
spans. The height of the Forth Bridge requi 
—— staging. The depth of the foundations of 

e Forth, Barrow, and Nile structures called for 
resource and experience in sinking foundation 
cylinders under com air. In the Redheugh 
and Swale structures ingenuity had to be exercised 
in strengthening existing bridge foundations with- 
out interfering with traffic. Probably no firm has 
equal experience in the building of oe heavy struc- 
tures, and icularly in compressed -air work. 
The Barrow Bridge, in Ireland, required the sinking 
of piers to 117 ft. below high-water level ; the rail- 
way bridge at Glasgow, 85 ft. ; the Wear and Nile 
bridges, 75 ft. ; the Forth Bridge, 70 ft. ; and the 
Redheugh and Swale bridges, 65 ft. 

In recent years the rare, done extensive work 
also in the designing of bridges, and their success in 
international competition for the plans of the Nile 
bridges was a convincing evidence of their success 
in this department. The principal explanation is, 
perhaps, that it has been found conducive, not only 
to efficiency, but also to economical and expeditious 
work, that structures should be designed tou more 
fully conform to standard machine-shop practice as 
well as with due regard to strength. This also is 
true of the firm’s work in the construction of work- 
shops, power-stations, and factories. The condi- 
tions in the workshops of this country have been 
almost revolutioni by the construction of light 


THE WORKS OF SIR WILLIAM 
ARROL AND CO., LIMITED. 

Tue high position attained by Sir William 
Arrol and Co., Limited, is largely due to the fact 
that much of the work they haye done has been of 
special difficulty and of great magnitude. It has 
thus made demands on them that could only be 
met by much practical engineering skill and by the 
evolution of special yg ert ney As example, we 
may take the case of bridges, perhaps the most 
widely known, but not the only, branch of the com- 
pany’s business. The designer may formulate the 
laws of stresses and conform .to them in plans and 
sections of piers and girders, and struts and ties ; 
but the embodiment in material form of the most 
perfectly conceived ideas requires the solution of 
many difficult problems by the constructor. Such 
work has often to be carried out in unfavourble 
situations, or against adverse natural conditions. 
Unstable or uncertain strata and abnormal elemental 
forces may combine to exercise the resources and 
patience of the builder. Indeed, many schemes 
which, by virtue of their boldness, are regarded as 
triumphs of genius, have largely depended for their 
success upon operations, of a more or less novel 
character, connected with construction and erection, 
and for these special methods and apparatus have 
had to be devised by the builder. 

How far this applies to the case of Sir William 
Arrol and Co., Limited, will be established by a 
reference to some of the great bridges which they 





steel roof principals with extensive glazing, and 










application, which we append, will be found of 
considerable interest. 

vy Dalmarnock ae cover an area of 17 acres, 
and the equipment includes many specially-designed 
ne ly Here close on 2000° men are 
employed ; but this does not represent the total 
number of the company’s employés, as on the sites 
where bridges, &c., are, from time te time, being 
erected there are large staffs of engineers and work- 
men, the total usually running into many thou- 
sands. Weare here, however, concerned only with 
the organisation and equipment of the ame 
establishment, and the influence these qualities 
have upon the accuracy, economy, and rapid pro- 
duction which are the desiderata in all factories. 

The principles which are minently kept in 
view are : (1) the adaptation of design, as far as pos- 
sible, to suit special tools and systems of manufac- 
ture ; (2) the preparation of full and clear detail 
drawings for the shops; and (3) the extensive use 
of templates for all. units to ensure absolute pre- 
cision. These result in the component parts being 
so accurate, when they enter the machine-shop 
and erecting nm as to minimise time 
and trouble, and to eliminate the possibilities of 
error. In the appreciation of the great importance 
of attention to such preliminary detail in technical 
and commercial matters one recognises the t 
experience of the founder of the works, Sir William 
Arrol, and of his co-directors, Mr. A. 8. Bigyart, 
Mr. Thomas Arrol, and Mr. John Hunter. 

The works include five erecting departments, 
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have built since the works were first commenced | in this the firm have taken a prominent part. The 
in 1872. Their first important work was the con- | first roof built by the company was made in 1887, 
struction of the bridges for Edinburgh suburban | and since then many of the bolas engineering firms 
railways, followed by the Bothwell Viaduct, 727 ft. | have had new workshops built—Armstrong, Vickers, 
long, over the Clyde, for the North British Railway. | Brown, Beardmore, Fairfield, Cammell Laird, 
In 1875 they erected the immense bridge, requiring | Scotts, Yarrow, Parsons, Wallsend, and other well- 
3000 tons of iron, carrying the Caledonian Rail- known companies have been among the clients of the 
way over the Clyde and into the Central Station | firm. Messrs. Arrol’s own girder-erecting shop, 
at Glasgow—a bridge on: which, we may mention, | illustrated by Fig. 7 on Plate XXIV., is typical. 




















TABLE I.—Norasiz Brincges Burtt sy Sir WILLIAM ARROL AND Co. 
MBPT fe OE lS ee to Ress 02 Oe z ; —— WARE SLES Gls ES | 
Tons of | 
When Total | Largest 
_ Type. Steel or | Described in ENGineEerine. 
ype Built, | Length. | Span. jy on Used.| 
* , “7 we eet | 
Forth Bridge .. es Cantilever. 188290 | 8296 ft. |1700ft.| 51,000 | Vol. xlix., p. 213. 
Tay Viaduct e° ee os} te Braced girders. 1882-7 10,711 ft. | 245 ,,. | 27,371 (Vol. xxxii., p. 575. 
Manchester Ship Canal (twelve) ..| Braged girders and | 1890 | we 299 ,, ‘“ Vol. lvii., p. 97. 
ny 8 
Redheugh, Tyne... re ers =| «1900 | «(1190 ft. ©=248,, | 2,750 | Vol. Ixxii., pp. 550, 644 
Tower Bridge, London .| Suspension ond double | 1886-1894 | 880,, 270,, | 14,000 Vol. Ivi., pp. 863, 382, 417, 448, 
2 -- bascule | 471 
North Bridge, Edinburgh .. Steel arches 1895 561 ,, 175 ,,| 1,985 (Vol. Ixviii., pp. 428, 491 
Swale Bridge .. oe b x Scherzer lift 1905 128 ,, en 962 = Vol. Ixxix., p. 762 
Barrow Viaduct wa Braced girder 1905 2139,, 148,, 5,385 Vol. Ixxx., p. 178; Ixxxii., p. 106 
ile Bridge .| Braced and cantilever | 1906 2254 ,,  140,,| 8,300 . Vol. Ixxvii., p. 682 ; Ixxxi., p. 42; 
Ww , ers | Ixxxii., p. 483; Ixxxv., p. 40 
ae Bridge, Sunderland .. ..|Plate girder, double deck 1906-8 1560 ,, 330 ,, 9.000 Vol. Ixxxiv., p. 43 
b. alney Bridge, Barrow-in-Furness| Braced and Scherzer 1906-8 | 1123 ,, | 145,,| 2,700 
lackfriars Bridge Widening Steel arches 1907-8 1000 ,, 185 ,, 8,000 Vol. Ixxxiii., pp. 75, 853 
a } 


the hydraulic riveter was first used by Sir William| The special and varied character of the mecha- 
Arrol, owing to the strike of riveters for prohi-| nical appliances required for the bri and con- 
bitive rates in working the heavy flanges required. | structional work suggested to the firm the develop- 
Tn 1905 the onpeny raised the ironwork of this, ment of their engineering department for the 
bridge by 3 ft., and built another bridge alongside, manufacture of their appliances—pneumatic tools, 
averaging 120 ft. in width, and requiring 11,000| hydraulic pumps, cranes, riveters, &c. Since ex- 
tons of steel for its length of 752 ft. The accom- perience in the use of these appliances dominates 
panying table gives some particulars of a few of the the design, it is not surprising that the firm find a 
Principal bridges since built, and as the most of J e clientéle. In the same way the plant at the 
these are well-known structures, it is unnecessary | Dalmarnock works of the compony in Glasgow has 

i illustrations which 
cover the whole scope | we publish on Plates XXIII. to XXVL., accom- 


to enter into detai i in- | i 
eluded, hed 4 bene any others might be in-| been largely specialised, and the 
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besides the pattern, joinery, and template shops, 
which are common to all. Each of the five is inde- 
pendent, with its own furnaces, angle, beam, and 
Na machines, cutting and planing 
tools, drills, presses, and riveters, so that each 
can complete girders to conform to plan. Fig. 1 
on this page is a plan of one of the erecting de 
ments. The receiving department, shown on Fig. 2 
on Plate XXIII., is at one end. It is 122 ft. wide, 
and is traversed by a 10-ton overhead electric travel- 
ling crane. The angles and beams are discharged at 
A, and, when required, are to the straighten- 
ing-machines B and ©, which are actuated by a 10- 
horse-power two-pole shunt-wound motor. In line 
with these are three saws marked D, E, and F, which 
cut the angles and beams to the required length. 
These are conveyed on wagons on a 2-ft. gauge 
railway to the Senchen at the drilling-machines, 
where they are brought into contact with the cover, 
web, and other plates, to form girders or columns. 
The plates are discharged about the point marked 
L, and are flattened on the rolling-machine M, 
which takes plates up to 7 ft. in width. This tool 
is commanded by one of the many 3-ton hydraulic 
jib-cranes installed throughout the works. The 
plates are replaced on wagons on the narrow-gauge 
railway for conveyance to the edge-planing machines 
marked P, Q, R, and O. Thence they pass to the 
benches at the drilling-machines, to be fitted 
together, according to template, before being drilled. 
Having been drilled, they are passed along the 
trolley - lines to the erecting and riveting-shop. 
There is thus no retrogressive movement, no un- 
necessary handling or transit. To ensure these 
conditions, such tools as hydraulic angle-shears, 
presses for stamping knees, bracket and angle 
stiffeners, plate-joggling presses, &c., utilised at 
various stages of process of machining, are 
dotted throughout the works, so that they stand 





of bridge-building. There are 


cantilever, suspension, | panying this issue, with the description of their 


where required in the line of progression of the 
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component units towards the erecting and riveting- 
shop, where the final assemblage takes place. 
acility in handling is an equally important 
consideration. In the design of the 120 jib-cranes 
installed, the oy oe | have profited by their exten- 
sive experience. Of the number, seventy-four are of 
the hydraulic type. These are, asa rule, of from two 
to three tons lifting capacity, with a range of vertical 
lift of 7ft. The hoisting time when loaded is 
20 seconds, and when unloaded 12 seconds. In 
addition, there are seven fixed steam-cranes, rang- 
ing up to 15 tons capacity, and seven locomotive 
cranes of 5 tons lifting capacity, working on the 
broad-gauge railway. Standard gauge and 2-ft. 
gauge railways are laid throughout the works. 

Instead of describing the departments succes- 
sively in itinerary sequence, with their duplication 
of shops varying only slightly in equipment and 
in the details of the machine-tools, we propose to 
follow a typical production through the various 
stages of manufacture, from its design to its com- 
pletion. The processes differ little for all steel- 
work, whether the ultimate form is a girder for a 
bridge, a caisson for forming foundations, a steel- 
framed structure for a workshop, station, or other 
building, framing for cranes, piers or gantries, a 
hopper or conveyor for coal or other material, a 
tank or pipes. The same tools, with slight modi- 
fications, are utilised. 

The designs, whether by outside engineers or by 
the company’s staff, are passed into the works 
drawing-office. This is a well-equipped depart- 
ment, with about thirty draughtsmen ; and here 
working drawings are prepared, the originals being 
subsequently catalogued, and arranged methodi- 
cally in a large fire-proof safe for future reference. 
As the company are frequently called upon to alter 
or add to structures some years after they have been 
built, these stored drawings have proved very useful. 
The drawings are traced, and from the tracings 
there are made ‘‘sun-prints” in an extensive photo- 
graphic department, and these ultimately become 
the shop drawings. There are separate draughts- 
men staffs for bridge-work, constructional steel- 
work, and for mechanical engineering, with design- 
ing-offices for each. Prints and specifications are 
issued to the template-shop, and to all the other 
departments concerned. Nothing is left to the 
judgment of the worker ; the rule is enforced that 
prescribed details shall be followed. In each case 
exact dimensions are specified, with a note of the 
nature of the work to be performed on each unit, 
and an indication of the marks which each must 
bear to facilitate erection on the site. 

The procedure in the template-shop, where prac- 
tical work begins, makes or mars the success of the 
job. The efficient realisation of the designer's ideas 
is dependent on the precision practised here. 
Accuracy also influences the economy and expedi- 
tion with which work is age reed accomplished. 
The main template-shop, illustrated in Fig. 6, 
Plate XXIV., is a large and well-lighted loft, 
310 ft. long and 42 ft. wide. The necessary wood- 
working machinery for making the templates, &c., 
is arranged in a separate shop on the same floor. 
From the sun-prints the template-makers draw 
the girder or column, or other piece of work, to 
its full dimensions upon the floor, giving, of course, 
any camber that may be specified. The templates 
are formed to the same size, and are sprigged down 
over the lines drawn on the floor. veral units 
which fit into or overlap each other in the finished 
structure are thus fi together in their flat tem- 
plate form, and the necessary rivet or bolt-holes are 
carefully drilled in the template. The result is an 
exact representation of the girder or column to be 
made. The view of the template-shop, on Plate 
XXIV., shows, built up on the floor, the templates 
of a span and a half of the girders of the larger of 
the three bridges over the Nile at Cairo, 1735 ft. 
long. These girders are, it will be seen, of the lattice 
type, and the length of girder in the illustration is 
nearly 300 ft. 

With such templates, and the drawings and 
specifications, the constructors have a relatively 
simple task. The bars to form the girders are 
straightened in hydraulic machines, and the plates 
are flattened in rolls. The bars are cut to the 
required length in hydraulic shears (Fig. 10, Plate 
XXVI.); but where the ends are to butt closely, 
as in the main booms of girders, they are sawn 

ontemporaneously the 


to ensure a finer edge. 
plates have their edges planed, and there are 


several very heavy tools in the works for this pur- 
pose. They are, asa rule, side and end machines, 





and several work plates 36 ft. long and 7 ft. wide. 
The tools have in all cases hydraulically-operated 
jacks for holding down the plates on the tables. 
hese fix the plates much more quickly than the 
old screw-down jacks. Two of these magnificent 
tools are illustrated in Fig. 11 on Plate XXVI. 

While this work is going forward, there is pro- 
ceeding in one or other of the forges the stamping 
of knee-bars, curved or twisted bars, bent plates, 
and other small parts, to form stiffening-pieces, 
connections, and other | mer of girders. Formerly 
the cutting, setting, and welding of these units to 
the required form was done by hand, which entailed 
a large amount of labour by smiths. But special 
tools were devised by the company by which each 
of these pieces—of great variety of shape and size 
—is formed at one or two operations, and with 

ter accuracy of dimension than by hand-work. 
uch a machine consists of an hydraulic cylinder 
mounted horizontally on a table. On the ram-head 
there are mounted ‘‘ former” blocks, while on the 
table in front there are secured corresponding dies. 
The red-hot bar is placed on the table between the 
blocks, and an hydraulic pressure of 850 lb. per 
square inch on the ram forms the bar between the 
blocks to the exact shape required. Fig. 12 on 
Plate XX VI is a view showing the straight red-hot 
bar placed in position, with various forms of the 
dies used. Not only is the operation expeditiously 
executed, but there is no uncertainty of weld. The 
whole of the metal in the bar is retained in the 
inside of the knee, where it becomes thicker and 
broader, materially adding to its strength. While 
moulds or blocks can be made to suit any form, 
there is an advantage, in the designing of details 
of structures, in utilising existing specialised tools to 
the fullest extent. This is only one of many reasons 
which might be adduced in favour of the design of 
details being largely left to the manufacturer. 

The web and cover-plates, angles, knees, stiffen- 
ing-pieces, &c., thus separately prepared in tools 
adjacent to each other, are conveyed to the tables 
of a long battery of radial drills. In each of the 

ards there are such collections of drills, there 
ing about one hundred in the works. On the 
illustration (Fig. 8 on Plate XX'V.) there are shown 
twenty-four drills in two rows, the tables being of 
sufficient length to take girders up to 225 ft. in 
length at one setting. The templates are here 
brought together, and the metal parts take their 
allotted places, when all holes are marked off. The 
radial arms of the drills command the whole length 
and depth of the embryo girder as it lies horizon- 
tally on the bench. The arms are at 12-ft. 1}-in. 
centres, and have a radius of 9 ft. 6 in. wist 
drills are used throughout ; and, as a consequence 
of careful tests of tool-steel, the company have been 
able to increase the speed of drilling to 250 revolu- 
tions per minute. oles are sometimes drilled 
through twelve, fourteen, or even sixteen thick- 
nesses of plates at one setting, and the heaviest of 
girders can be assembled and drilled in a few days. 
There are other benches with universal drills for 
dealing with curved or varying forms of construc- 
tional steel-work. 

Hydraulic jib, or overhead, cranes command the 
tables, and the girders, bolted together in the case 
of small members, and in sections in case of large 
members, are taken on bogies on the 2-ft. gauge 
railway to the riveting department. Prior to bein 
thus finished, they are thoroughly scraped an 
oiled or painted. Another provision to obviate rust 
is that most of the work is carried out under cover. 
After the meeting surfaces have been painted or 
oiled, the units are riveted, the hydraulic machines 
for this purpose being suspended on cranes. 

The hydraulic process of riveting was early intro- 
duced by Sir William Arrol and Co., and of its 
superiority to hand-work it is needless to write. 
There is little limit to the application of the hy- 
draulic riveter, and the company manufacture a great 
variety of forms and sizes suitable for almost every 
typeof work. A typical set of riveting plant is illus- 
trated by Fig. 3 on Plate XXIII. In instances 
where the jaws of the riveter cannot conveniently 
meet, the pneumatic system is applied, but experi- 
ence has not shown it to be so economical. Pneu- 
matic tools are also applied for reamering and boring 
in isolated cases. The girder, or other piece of 
constructional work, when riveted up so far as can 
be done at the works, is painted or oiled, and 
marked for erection purposes. It is then loaded 
direct into railway wagons on the sidings adjacent 
to the works, and despatched. 

Special tools have been devised and manufac- 





tured at the works for forming plates of various 
shapes, such as are used now for the decking of 
bridges—trough, buckle, or curve plates. These 
are worked to shape in hydraulic presses of great 
power. Former dies—fiat, dished, angular, or 
circular—are secured, one set on the underside of 
the entablature or head-piece, and the other corre- 
sponding set on a table secured on the top of the 
ram-heads on one or more cylinders. A large tool 
of this type is illustrated in Fig. 13, Plate XX VI. 
Near to the end of the press there is a large fur- 
nace, in which the plate is brought to a red-heat, 
and from which it is afterwards withdrawn by 
hydraulic power on to the table on the ram-heads. 
The plate is held in place over the dies, and by the 
working of the hydraulic cylinders is forced up- 
wards into contact with the corresponding former 
dies on the underside of the head-piece. The pres- 
sure equals 1000 tons and the plate assumes the 
shape aimed at, and is ultimately pulled from 
under the press by hydraulic jiggers, being left on 
skids to cool and to be prepared for further 
operations. ‘The press illustrated deals, at one 
operation, with plates 30 ft. long and 6 ft. wide, 
and has proved a most efficient tool. The same 
press is utilised for flanging work, V's being then 
used instead of die-stamps. There are also hy- 
draulic joggling-machines and other presses of a 
kindred nature for various operations. 

The firm found it necessary many years ago to 
add to the bridge-building works an engineering 
department for the construction of the machinery 
connected with the pneumatic sinking of founda- 
tions for piers, bridges, &c., including the air- 
compressors, reservoirs, locks, &c., as well as jacks 
and other hydraulic appliances for lowering the 
caisson into position, for the erection of steam, 
hydraulic, or electric machinery for opening spans 
of bridges of the swing or rotating type, of the 
bascule system, and of the newer Scherzer roller- 
lift design, the erection of one of which is shown 
in. Fig 4 on Plate XXIII. There are also made in 
this engineering department all types of hydraulic 
riveters and presses, cranes, hoists, &c. ; special 
machine-tools, prime movers of various kinds, 
coal-elevators and conveyors, and the gas-retort 
charging and discharging machinery now so ex- 
tensively adopted. 

This engineering department includes a machine- 
shop 300 ft. long and 128 ft. wide. The main bay, 
50 ft. in width, is illustrated by Fig. 5 on Plate 
XXIII. It is reserved for the erecting work, and 
the overhead traveller is of 35 tons capacity. The 
central bay is 30 ft. wide, and the third 7 48 ft. It 
is scarcely necessary to describe in detail the various 
machine-tools in the engineering shops. Many of 
them are of a special type for carrying out unusual 
operations. There is, for instance, a milling- 
machine, with a special radial attachment for facing 
up the ends of steel-built columns and girders after 
the riveting is completed, so as to secure absolutely 
true bearing surfaces. This tool is particularly 
useful in connection with the construction of large 
rolling-lift or i On a planing-machine, 
again, there is an attachment for dealing with the 
bevelled faces of roller-paths of revolving swing- 
bridges. The brass-finishing department has a 
splendid equipment of automatic and other ma- 
preserve ere is in connection with this 
department a brass-foundry and a well-equipped 
tool-room. The system of jigs and gauges is most 
complete, so that all parts are made interchange- 
able, and repeat orders can at once be met. In the 
smithy there are twenty-five hearths, five hammers, 
and three hydraulic presses. 5 

The power plant for the whole of the works is 
concentrated at the central station, which is modern 
in its equipment, and has, in addition to electric 
generators, hydraulic pumps with accumulators, air- 
compressors with receivers, and other accessories. 

The main steam plant consists of a range of 
Babcock and Wilcox water-tube boilers suitable 
for working at 200 lb. pressure, although, asa rule, 
the safety-valves are set at 1601b. The steam is 
superheated to the extent of 100 deg. Fahr. The 
company have installed their own system of coal- 
elevating and conveying plant, and with it they 
have made experiments and evolved improvements 
for the corresponding appliances which they manu- 
facture for clients. 

There is a Corliss compound engine of 200 horse- 

wer for driving the shafting in connection with the 

e tools in line with the power-station shown 
on the plan, Fig. 1. With this exception, all 
machines are operated by power transmitted elec- 
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trically. The total capacity of the generators is 
620 kilowatts. The electric cables from the 
dynamos to the main switchboard are taken along 
underground channels entirely separate from the 
steam-exhaust pipes. The current is transmitted 
from the main switchboard by heavy feeder cables 
overhead, distribution-boards being situated at 
convenient points in the works. The motors, 
almost without exception, are of the four-pole 
shunt-wound type, and while many are inde- 
pendently connected to one machine-tool, others 
work lines of shafting from which the tools are 
belt-driven. The large overhead cranes have in- 
dependent motors for hoisting, travelling, and 
cross-traverse, the controllers in all cases being of 
the tramway t In the girder-erecting depart- 
ment the two batteries of radial drills, illustrated 
in Fig. 8, Plate XXV., are each run by a 50-horse- 
power motor; a bar-straightening machine has a 
motor of similar power, while in the girder-erecting 
shop, illustrated by Fig. 7, Plate XXIV., there are 
three 10-ton and one 20-ton overhead travellers, 
each having three motors, ranging from 5 to 25 
horse-power, for hoisting, a travel, and 
cross-traverse respectively. e Roots blower in 
the smithy has a 10-brake-horse-power motor. 

As regards lighting, there are 150 arc-lamps, and 
with a few exceptions these run five in series on a 
250-volt circuit. All the constructional-steel de- 
partments are lighted by 10-ampere arc-lamps of 
the open type. The drawing and tracing-offices are 
lighted by ten inverted arc-lamps, while the com- 
mercial offices have incandescent lamps of 32 and 
16 candle-power. In order that the offices may be 
illuminated while the works and power-station are 
closed down, 137 storage-cells are provided. The 
template and pattern-shops, where there is danger 
of fire, are lighted both by enclosed arcs and incan- 
descent lamps; and here it may be said that 
special precautions have been taken against out- 
break of fire. One interesting feature of the elec- 
tric equipment is the installation, in different parts 
of the works, of fifteen clocks on the Becker, Barr 
and Stroud system, so that workmen can always 
ascertain the time. 

Hydraulic power is used extensively in the 
works. There are installed in the power-station 
two of the company’s compound pumping-engines ; 
they each deliver about 12,000 gallons per hour at 
a pe of about 900 lb. per square inch. The 
cylinders are of the tandem type. The power 
water is delivered into an accumulator 18 in. in 
diameter, with a 14-ft. stroke, placed outside of the 
engine-room. This accumulator regulates the 
steam admission to the pumping-engines in the 
usual manner. The power water for the hydraulic 
apparatus is distributed throughout the works in a 
4-in. cast-iron main, laid 4 ft. under the ground- 
level, so as to obviate any interference by frost. 
Branch-pipes are laid to the various shops and 
tools. e return exhaust-water passes to an 
underground tank about 30 ft. long, whence it flows 
to the supply-tank for the engine. This latter 
tank, placed contiguous to the main pumps, is 
connected with the water from the Glasgow Corpo- 
ration gravitation supply, so that from time to time 
the wastage in the system may be made up. 

_ An air-compressing plant is also accommodated 
in the power-station, capable of delivering 1000 ft. 
of free air per minute at a pressure of 100 lb. per 
square inch. The pr ecivael w wam are placed over 
the air-cylinders, as is now almost universally the 
case, and the air is delivered into a receiver adja- 
cent to the compressor; thence it is distributed 
throughout the works in 4-in. mains, with small 
branches. The compressed air is used for working 
drilling, chipping, caulking, and riveting-machines. 

It will thus be seen that, from first to last, the 
organisation and equipment of the establishment 
have been developed on most efficient lines, 
arrived at by wide experience, and that a strictly 
Progressive policy has been pursued, especially 
where carefully-conducted tests proved that a 
newer appliance would ensure ter accuracy and 
facilitate work. These two eantaies carry with 
them the further benefit of economy. 





o> TrapE IN Amertca.—The Pennsylvania Railroad 
I mpany succeeded in reducing its working ex in 
7 to the extent of early 1,500,000 dols. Only a 
- men have been discharged, but working hours in 

© company’s shops have been reduced from 25 to 40 per 
_ As many as 400 locomotives were: recently laid 
7 apes the system, and the number of idle cars was 





WIRE ROPEWAY IN THE NORTH 
ARGENTINE CORDILLERAS. 


Or all the countries of Southern America, the 
Argentine gives the greatest promise of future 
prosperity. It is not only a large producer of grain 
and of vast herds of cattle, but it would seem 
to be destined to play a leading part in fields of a 
more technical and industrial character. 

_It is well known that in the extensive mountain 
districts of this country, more especially in the 
north, there exists enormous mineral wealth, in 
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also|some time had extended to 


won. It has been the endeavour of nearly every 
Government of the Argentine Republic to open out 
these northern provinces, jally the La Rioja 
district, and to complete the line of communication 
between the Famatina mines, on the precipitous 
mountain side, and the railway system, which for 
ilecito (Fig. 1, 
annexed). Beyond Chilecito, which stands at an 
elevation of some 3600 ft., tower the walls of the 
Andes, rising in places to a height of more than 
22,800 ft. Itis well known that this range of moun- 
tains is of a particularly rugged character, and no 
suggestion of establishing communication be- 
tween the interior and the outer world by means 
of a railroad could be entertained. The mountains 


are intersected by wild, i fissures and ravine- 
like valleys, shut in by ost precipitous sides, 
and it soon became evident, on the subject being 


seriously considered, that the only ible solution 
of the problem lay in a suspension cableway, a 
system which, under such circumstances, has several 
peculiar advantages. 

The railway to Chilecito (see Fig. 1) was com- 
pleted in the year 1899, this town being thus put 
into direct communication with Buenos Ayres. 
Connection was also thus made with Rosario, a 
town some 300 miles from the coast. With ample 





shipping facilities thus provided for the products of 
































such abundance that the country stands, in this 
respect, almost without a rival. At the present 
time this is still almost untouched, perhaps only a 
fraction of 1 per cent. having yet been turned to 
account. e inaccessibility of these mineral 
regions, and labour difficulties, have hitherto ren- 
dered the development of these natural resources 
almost impracticable. In the northern districts of 
Argentina, where the Cordilleras form a natural 
boundary on the Chilian side, there are not only 
extensive fields of iron ore, but there exist also 
large deposits of gold, silver, and last, but not 
least important, copper deposits which were known 
and worked by the natives of Chili from very early 
times. These deposits show scarcely any sign of 
exhaustion, in spite of the quantities of ore already 





the interior, it was only necessary to provide cheap 


transport to Chilecito for the mines to in a 
position to compete with others in the open 
market. 

The Famatina mine-fields lie on the side of a 
long mountain chain rising in the Province of 
Catamarca arate Republic) and stretching 
right through the Province of La Rioja, terminating 
near San Juan. The latter portion the name 
of Sierra dela Huerta. The mineral-bearing dis- 
trict in these mountains has been estimated to 
cover about 400 square kilometres (144.4 square 
miles), Mining was carried on here long before the 
Spaniards landed in South America, probably 
under the Incas, and subsequently by the Indians 
of the Western Cordilleras, under the influence of 
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the Jesuits. The War of Independence, however, 

ut a stop to this work, and even after the found- 
ing of the Argentine Republic mining was neglected 
for a considerable time. Later on operations were 
again restarted and development proceeded, until, 
for many years in succession, 4000 tons of ore were 
annually brought down by mules from the Fama- 
tina mines to the small smelters in the valley near 
Famatina or Chilecito. 

The Famatina Mines are situated on the La 
Mejicana Mountain ri This ridge adjoins the 
granite heights of the Nevardo Oscuro, and extends 
for a distance of some 6.5 kilometres (4 miles), in 
a north-easterly direction (Fig. 2, page 361). 
Nearly parallel to the Mejicana ridge extends a 
second spur, called the Atacama. tween these 
two there lies a valley, the mouth of which is in 
the neighourhood of Cueva de Perez, situated at 
an altitude of 4100 metres (13,450 ft.) above sea- 
level, and rising to 4650 metres (15,250 ft.) near 
the Placilla claim at its upper end (Fig. 2). The 
highest crest of the Mejicana Mountains is about 
700 metres (2300 ft.) above the level of the valley. 

Of the early mines, originally worked by Mexican 
immigrants, several still continue in active opera- 
tion, such as, for instance, La Mejicana Vieja (now 
called the Placilla), the Andueza, Verdiona, 
Upulungos, Mellizas, and the Campania Mines ; 
the San Pedro de Alcantara and others having been 
opened up later than these, At a later date, 
also, a large number of other mines were started, 
without, however, any of them being worked to any 
extent. 

As will be seen in Fig. 1, the railway system 
extends from Buenos Ayres to Rosario and on to 


STA.2. 


was impossible to bring up either building material 
or timber, the galleries could not be lined. Con- 
sequently workings were soon abandoned, and a fresh 
start was made elsewhere. Of the ores thus won, 
the richest pieces were picked, filled into sacks, 
and taken down to the valley. All other ore, even 
that rich in copper, was simply thrown on to the 
tailings heap. These heaps, containing many 
hundred thousand cubic metres, are now scat 
over the whole mountain side. 

After long deliberation on the subject of pro- 
viding this district with means of communication to 
the shipping ports, the erection of a wire cableway 
was, as we-have mentioned above, decided upon 
as the only feasible method of attaining the desired 
end. After the completion of the line to Chilecito, 
an English company took over the working of the 
mines from the Government, on the condition that 
the State undertook to establish a connection 
between Chilecito and the Famatina mining dis- 
trict ; thus definite action became necessary. 








ordinary care was necessary in regard to the design 
of several features of the ropeway. ¥ 
As already remarked, the line is chiefly intended 
for the conveyance of copper and silver ore down 
to the railway in the valley at Chilecito. As, how- 
ever, there is neither water nor vegetation at the 
higher altitudes, all requirements for the support 
of the workmen and all mining materials must be 


tered | carried up on the return rope. It was finally decided 


also to undertake passenger traffic under certain 
conditions. The State postal service also now makes 
use of the line for the delivery of mails to points 
along its route. The line selected is shown in 
profile and in plan in Figs. 4 and 5, annexed. From 
the former it will be seen that the country traversed 
is of a very difficult and irregular character, with 
the exception of the lowest section —i.e., that be- 
tween Stations I. and II. In Fig. 6, subjoined, is 
given the profile to a larger scale of the section be- 
tween Stations VI. and VII. (see Figs. 4 and 5, com- 
pared with which the profile in Fig. 6 is reversed). 
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int the line is a broad- 


Up to this 
gauge system. At Cordova the North Argentine 
Railway begins, with a gauge of 1 metre, and ex- 


Cordova. 


tends as far as Tucuman and Jujuy. A branch 
line runs to Chilecito. Chilecito, with a popula- 
tion of about 3000, is situated at the immediate 
base of the Cordilleras, on whose summit are the, 
Famatina Mines. As the crow flies, the important 
mines are only about 35 kilometres (217 miles) from 
Chilecito, although about 3600 to 4000 metres 
(11,800 ft. to 13,120 ft.) higher, or 4700 to 5000 
metres (15,420 ft. to 16,400 ft.) above the sea-level. 
For a long period the only path leading from 
Famatina down to Chilecito was one at least 120 
to 150 kilometres (744 to 93 miles) in length 
(Fig. 3, page 361). The ascent to these mines 
occupied from two to three days ; provisions and 
mining material had all to be taken up to the 
mines by this route. On arriving at the mine, 
one day’s rest was taken before commencing the 
dessent, which was an undertaking scarcely less 
arduous than the upward journey, and which 
occupied nearly the same length of time. It should 
also be remembered that the roads and paths were, 
at the most, ble for only six months out of 
twelve, as at these altitudes storms of long duca- 
tion, accompanied by great drifts of snow, effectu- 
ally interrupt all communiation for long periods. 
Under these circumstances, it is not surprising 
that the transport of each ton of ore from the mines 
to the valley cst about 50s. In fact, at times the 
cost of such transport became almost prohibitive, 
and the shutting down of the mines was more than 
once seriously contemplated. It was mainly due 
to these facts that operations were carried on with 
an entire disre for the future. The ores, 
occurring in great masses and in broad strips of 
more than 2 metres (6 ft. 6 in.), on the eastern 
slope of the Nevado, and yielding, on an average, 
about 38 per cent. copper, were worked without 
any method at all. At the most accessible points 
headings were driven in as far as possible. As it 
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Proposals were invited from American and a 
German contractors. The proposals, for a ropeway pe 

on the bi-cable principle, of Messrs. Adolf Bleichert f 
and Co., Leipzig and London, were finally adopted. poss) PN od 
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STATION 7 







For particulars of the scheme, as ulti- 
mately carried out, we are indebted 
to Mr. W. H. Severn, of 25, Abchurch- 
lane, E.C. In the system adopted fixed 
carrying-ropes are used, on which the 
cars run, suspended from small car- 
riages, locomotive force being supplied 
by a traction-rope in continual motion. 
The problems to be considered were 
both numerous and —a for no cableway had 
been attempted, either of so great a length or over 
such difficult country, up to that time. The distance 
from the station at Chilecito to the Famatina ter- 
injaus is actually 34.67 kilometres (21.5 miles), in a 
direct line, and the difference of level between the 
two stations 3510 metres (11,500 ft.). The calcu- 
lated hourly capacity of the line was 40 tons for 
the down-hill and 4 tons for the up journey. Up 
to that date the longest line built was one of 30 
kilometres (12.6 miles) on a gentle incline and with 
@ capacity of only 5 tons per hour. In the final 
design a 5) of 2.5 metres per second (492 ft. 
per minute) was decided upon, the cars, with loads, 
weighing 500 kilogrammes (1100 lb.), and follow- 
ing each other at a distance of 112 metres (367 ft.), 
making intervals of about 45 seconds. 

On account of the tension in the traction-ropes, 
due to differences in level, car-loads, &c., it was 
found necessary to cut the length of the line up 
into eight separate sections, each provided with a 
separate traction-rope. The cars thus run through 
seven intermediate stations, and at each are un- 
coupled from the traction-rope of one section and 
coupled to that of the following section. The 
climatic conditions along the whole line are most 
unfavourable. On the top section the thermometer 
never rises above freezing-point, whereas in the 
neighbourhood of Chilecito there is a tropical 
climate, besides which storms of rain of great 
violence and floods occur, so that more than 
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The weight of ore carried down to the valley 
exceeds the up traffic to such a degree that, once 
started, the cars will run by themselves, and were 
it possible to couple up the several sections, there 
would be developed an excess of power. On the 
lower sections, however, with comparatively small 
fall, this excess is proportionally small and not 
sufficient to ensure regular working, and, being 
independent of the higher sections, the introduc- 
tion of mechanical driving became necessary. _ 

Calculated on the formula given in Hitte 
(19 Ed., Chap. II., page 648, &c ), the powers for 
the several sections worked out as follow. :— 


Section it as ot & | | 1. tv. V. | VI. VIL VIL. 
Theoretical excess without | | 
loss by friction for an) 
hourly capacity of 40) 
tons downwards... h.p.| 37 
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and then, at kilometre No. 26.5, a second long span 
of about 575 metres (1886 ft.) was found necessary. 
The end of this section (Cueva de Iltanes), at a dis- 
tance of 27.8 kilometres (17} miles) from Station I., 
stands at a height of nearly 4000 metres (13,120 ft.) 
above the sea-level. The two extremities of this 
section are situated at altitudes one higher than the 
other by no less than 675 metres (2214 ft.), necessi- 
tating a gradient for the line of nearly 30 per cent. 
This section is shown in Fig. 6, as already men- 
tioned. Above this (Station ¥i13 the temperature 
never rises above freezing-point by night, while the 
average winter temperature is about 20 deg. below 
zero (Cent.). Leaving Station VII., the rope- 
way crosses the Allada frente 4 los Bayos with 
a span of 800 metres (2624 ft.). Ata distance of 
31 kilometres (19.22 miles) from Station I., the 
Station (VITI.) of Bayos is reached at a height of 
4600 metres (15,088 ft.) above the sea-level. The 
gradient on this section is 15 percent. From this 

int the ropeway reaches the intermediate station, 

llo Plan, by spans, two of which measure about 
600 and 900 metres (1968 ft. and 2952 ft.) respec- 
tively. From here a short junction railway runs to 
the Famatina Mines, near Coulaniee. 

Owing to the length of the sections it has been 
found necessary in many cases to put in interme- 
diate anchorages and tension appliances for the 
carrying-rope between the stations. For instance, 
the first section, 9 kilometres (5.6 miles) in length, 
is divided into four equal parts, by means of two 
tension — onl one intermediate anchoring 
station. The carrying-rope is thus anchored at 
Station I., and passing through tension gear at a 
distance of about 2.25 Etenstiee (1.4 miles), is tied 
down at an intermediate anchorage at a distance 
from Station I. of 4.5 kilometres (2.8 miles). Thence 
a fresh length of rope proceeds, passing on its way 
through another set of tension gear, to Station II. At 
moststationsthecarrying-ropesof both the upper and 
lower sections are anchored, but at Station V. one 
is anchored, and the other is provided with tension 
gear. If reference be made to the small letters 
a, b, c, d, e, in Fig. 4, the arrangement of these 
carrying-ropes will be readily understood when it 
is stated that at the points a there is provided a 
single anchorage ; at points b double-tension gear 
is installed ; at points c there is double anchorage—- 
i.e, both the ropes for the section above and 
for that below this point are fixed here ; at points 
d a single anchorage is provided, and a single- 
tension appliance for the next section; and at 
points e are installed single-tension gears. 
these terms it is to be understood that a double- 
tension gear means gn appliance having two pairs 
of large boxes weighted with concrete, to weight 
the ends of the two up and the two down ropes. 
A single-tension gear implies provision made for one 
pair of ropes only. The traction-ropes are also 
supplied with tension gears, but these are of dif- 
ferent type to those for the carrying-ropes. 

At Station I. the line forms a loop which runs 
over large hoppers, into which the contents of the 
cars are discharged From these hoppers it is 
dumped into railway trucks. This station has no 
driving engine. It is illustrated in Figs. 7 and 8, 
page 363, there being shown, in the end elevation, 
a railway truck standing under the chute. The loop 
and railway line is shown in plan in Fig. 8. At this 
station there is tension gear for the traction-rope, 
situated in the tower visible in the centre of the 
side elevation. At Station II. there is installed a 
40-horse-power engine supplied by a water-tube 
boiler. This engine Poe 4 Section I. At this 
station there are dwellings for the staff, a siding, 
and repairing works. The tension appliance for the 
traction-rope for the next section above (No. II.) 
is also installed here. At Station III. a 35-horse- 
power engine, with boiler, is installed for working 
the section below it (No. II.). At Station IV. an 
engine is provided for working both the section 
below and that above it (Nos. III. and IV.). When 
fully at work an excess cf power amounting to 75 
horse-power is produced at this station, which 
must be piesitel te the brakes, it being, unfortu- 
nately, impossible to turn it to ul account. 
Station V. (Figs. 9 and 10, 363) has no driving 
engine, but is provided with two tension gears for 
the traction-rope on the sections on each side of it, 
these being situated in the tower in the centre of 
Fig. 9, and visible in plan in Fig. 10. These 
figures also show, on the left hand of Fig. 10, 
the anchorage of the carrying-ropes for the 
section below, and on the right hand of Figs. 
9 and 10 the weights and pit of the tension gear for 





the ing-cables for the section above this station. 
Stations VI., VII., and VIII. are all provided with 
driving-engines, boilers, rooms for staff, &c. ; the 
engines at Stations VI. and VII. drive respec- 
tively the sections below them, and that at 
Station VIII. drives both the section below and 
that above it; this station is shown in Figs. 11 
and 12, and also under construction in Fig. 16, sub- 
agp At Station 1X., the upper terminus, the 
ine makes a loop, and neither driving nor ten- 
sion gear is installed at this point. This station 
is shown in elevation and plan in Figs. 14 and 15, 
e 363. Between Stations VII. and VIII. one 
ill-top is negotiated in the manner shown in 
Fig. 13. At this point the carrying-cable is re- 
placed by a rail, tension gears being provided for 
the carrying-cables on either side. 
It will be seen on reference to Fig. 5, page 362, 
that the line deviates considerably from the straight, 
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there being angles at Stations III., V., VI., VII., 
and VIII. In Figs. 10 and 12 two typical angle- 
stations are shown in plan, while Fig. 16 also gives 
some idea of the lay-out of those stations. 

The station shown in Figs. 7 and 8, page 363, is 
an iron structure built to replace the one of wood 
shown in Fig. 17, page 374. Figs. 19 and 20, page 
374, show respectively an intermediate double- 
tension gear and an intermediate anchor-trestle on 
the lowest section; these are the kind of trestles 
erected at the points marked b, b, and ¢ respec- 
tively between Stations I. and II., Fig. 4, page 
362. A view of Station I[II. under construction is 
shown in Fig. 18, page 374. A large amount of 
blasting ic. was necessary at this point in order 
to level sufficient ground to accommodate this 
station, buildings, &c. This figure and Fig. 16, 
above, give some idea of the country which had to 
be dealt with in the construction of this line. 

We pro in a subsequent issue to complete 
the description of this line. 


(To be continued.) 





PASSENGER ROLLING-STOCK ; NATAL 
GOVERNMENT RAILWAYS.—No. I. 

In its workshops at Durban the Natal Government 
Railways possess excellent facilities for not only re- 
pairing thoroughly, but building coaching-stock of all 
classes, not excepting the well-appointed modern stock 
used on the mail trains ranning between Durban and 
ee So good, in fact, are the facilities of 
these shops that, having practically completed, for the 


time being, their own building ane for main- 


line corridor bogie-coaches, the Natal Government 
Railways have undertaken, and have now in hand, the 
construction of a quantity of rolling-stock for the 
system of the Central South African Railways in the 
neighbouring colony. The stock thus being constructed 
consists of twenty-four corridor bogie-vehicles of three 
types—viz, dining-cars, first-class cars, and second- 
c cars; and by undertaking this work the Durban 
carriage-shops have been kept fully occupied, when 
otherwise they would have been rather slack. 





Among stock for use on their own main-line trains 
the Natal Government shops have lately turned out 
two first-class sleeping-cars, nine second-class sleeping- 
cars, five first and second-class composite sleeping-cars, 
four restaurant-cars, and three luggage-vans, besides 
a quantity of passenger stock for use on less important 
val for suburban trains. 

In general outside appearance and over-all dimen- 
sions all this new main-line stock is identical, form- 
ing trains of very handsome appearance, now running 
on the daily mail service from Durban to Johannes- 
et We are enabled through the courtesy of Mr. 
H. G. Humby, M. Inst. C.E., consulting engineer to 
the Natal Government, to give in our two-page en- 
graving with this week’s issue drawings of some 
examples of this stock, and in a subsequent issue we 
propose to illustrate further types of coaches, all of 
which have been built in the railway’s shops at 
Durban, to the designs and under the supervision of 
Mr. D. A. Hendrie, Locomotive Superintendent. 

On Plate XXII., in Figs. 1 to 8, are shown drawings 
of one of the two first-class sleeping-cars. Figs. 9 to 13 
give various sections of one of the five first and second- 
class composite sleeping-cars. All this stock is pro- 
vided with underframing of mild steel. The frames 
are 60 ft. over head-stocks and of 7 ft. 3 in. width 
over sole-bars, the gauge of the lines being, of course, 
3 ft. 6in. The sole-bars are of rolled Z-bar 9,’ in. 
by 3g in. The underframes, stiffened with truss-rods, 
are carried by two four-wheeled bogies centered 45 ft, 
apart, cach of wheel-base of 6it. lin. The vehicles run 
on wheels 2 ft. 94 in. in diameter on tread, 9 in. by 
4}-in. journals being provided. The bogie-frames are 
constructed with mild-steel angles, 6 in. by 3 in. by 
#in. for sole-bars, and 6 in, by 3 in. by 4 in. for head- 
stocks. They are of the compensating or floating 
equalising-beam type. The bolsters are of teak. The 
bolster is supported over the spring plank by two 
nests of four elliptical springs, one set on each side. 
Between the equalising-beams and the sole-bars there 
are four nests of spiral springs, two to each side (see 
Fig. 1, Plate XXII). 

The bodies of these cars are identical in length and 
width—viz., 60 ft. 6in. over end platform panels, 
and 8 ft. 9in. over side panels. In the case of the 
first class, and the first and second composites illus- 
trated on Plate X XII., entrance is obtained to the in- 
terior by doors opening from each end platform into 
the corridor. Through communication from coach to 
coach is possible by means of the central gangway on 
each platform. Telescopic side rails or gates are 
fitted alternately to each car. When two are coupled 
together these swing out to form rails on either side 
of the gangway ; when detached they take the form 
of gates, closing the gangway opening in the end plat- 
form. These gangways are protected overhead by 
hoods (Figs. 1, 2, 3, &c.), fitted with spring-buffing 
arrangement. 

The framing of the floors, sides, and roofs, is of 
Moulmein teak; the side panelling is of planished 
steel, grained teak, and varnished. The roofs are of 
the clerestory type, and the roofing and clerestory, 
including that portion of the roofing over the corridors, 
are of double construction (see Figs. 5, 6, 7, &c.). 

An exterior view of a first-class car is shown in Fig. 1. 
In Fig. 2 are given sections, on the left hand, along 
the corridor looking towards the compartments, and, 
on the right hand, through four of the compartments. 
In Fig. 3, on the left hand, is given a section through 
four compartments, and on the right hand along the 
corridor looking towards the coach side, Fig. 4 gives 
the arrangement of the interior in plan, From these 
figures it will be seen that the interior is divided into 
seven passenger and two lavatory compartments, but 
the arrangement is such that four of the central com- 
——— may be turned into two, thus forming very 

ge rooms. Of these seven, three are single com- 
partments 4 ft. 7 in. in length (Figs. 4and 5), each 
capable of accommodating two passengers, upper and 
lower berths, placed across the car, being fitted. Two 
double, or four-berth, compartments (Figs. 4 and 7) 
have each a length of 7 ft. 3 in., the berths being 
also placed transversely. The central compartments 
(Figs. 4 and 6) are each four-berth rooms 7 ft. in 
length, the berths in these cases being placed longi- 
tudinally. From these compartments entrance may 
be had to the neighbouring single two-berth com- 
partments, should one party require so much accommo- 
dation. The sleeping capacity of these vehicles is 
therefore twenty-two; the seating capacity in day- 
time being forty. These cars weigh 31 tons 18 cwt., 
and are scheduled in the annual report of the railways 
to have cost each 3284/., which is considerably less 
than the cost to the railways of much of the first-class 
stock imported into Natal from this country. . 

With regard to interior fittings and finish, the 
corridors are finished in polished walnut, with satin- 
wood panels. The corridor ceiling is plain papier- 
maché painted white. Plated bars run across the out- 
side windows along the corridor. The doors to the 
compartments are of the sliding type. The compart- 
ments are fitted with upper berths, formed of the seat- 
back swinging upwards into the horizontal position, 
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as shown in Fig. 3. The compartments are finished in 
polished walnut with satin-wood panels and carved 
ilasters and mouldings. The ceilings are of Alham- 
rine, painted white. The upholstering is in — 
morocco leather, green tapestry curtains being hung 
over the compartment doors. “ Louvre and glass sashes 
are provided for the windows, and are fitted with 


Leverett’s patent sash-holder, by means of which the | parts 


frames will remain adjusted to any desired height. Col- 
lapsible lavatory basins are fitted in the two-berth 
compartments. Each compartment is fitted with a 
small electric fan (Figs. 2 and 3). The lavatories are 
finished in teak, enamelled white, the floors being 
covered with blue and white tiles. The lavatory 
basins, &c., are of porcelain, and the usual fittings, 
such as mirrors, water-bottle, and glass-holders, are 
provided. Water is carried on these cars in two cylin- 
drical tanks hung from the underframes (Fig. 1), from 
which are filled the small overhead tanks (Fig. 3, &c.), 
a semi-rotary pump being provided for this purpose, 

Lighting is by Stone’s patent double-battery system, 
and the cars are also wired for through connection 
with the accumulator system, which is used to a very 
considerable extent on the Natal railways. The 
coaches are fitted with the vacuum automatic brake, 
which is the standard on the Natal railways ; 21-in. 
cylinders and independent vacuum chambers are pro- 
vided for this, while hand-braking is also provided for, 
applicable from one end of each vehicle (see Figs. 1 
and 8, &c.). 

From Figs. 9 to 13 it will be seen that the first and 
second-class composites are divided into six passenger 
compartments, three of which are first and three 
second-class, and four lavatory compartments. Fig. 11 
gives sectional elevations of one of these composite car- 
riages, showing, at the right extremity, a section taken 
along the corridor at the second-class end, looking 
towards the coach side. In the centre are shown sections 
through a second, two lavatory, and one first-class 
compartments, following from the right-hand end, and 
at the left-hand of the figure is shown a section look- 
ing towards the side of the corridor at the first-class 
end of the coach. In Fig. 12are shown, commencing 
from the right hand, a section along the corridor of 
the first-class portion looking towards compartments, 
and at the left hand a similar section en at the 
second-class end ; while in the centre are sectional 
drawings of first, lavatory, and second-class com- 
partments. The arrangement of corridor and lava- 
tories will be evident from the plan in Fig. 13. 
Fig. 9 gives a portion of a cross-section taken through 
the corridor, and a first-class compartment, and Fig. 
10 through a second-class lavatory. The two portions 
of the coach are divided by means of a sliding door 
(Fig. 13). As already stated, these coaches are similar to 
the first-class cars described above in over-all dimen- 
sions and general style of outside finish. The frames, 
bogies, and brake gear are also exactly similar, while 
the interior of the first-class portion corresponds in 
style and finish to the interior of the firsts already 
described. The second-class portions are finished 
in maar = teak and sycamore els, with ceilings of 
Alhambrine painted white, and upholstering in brown 
rep. The fittings in all the lavatories are similar in 
style. These cars accommodate twelve first and 
eighteen second-class passengers by night, each first 
compartment having four, and each second six berths 
(Figs. 11 and 12), while seating room for 48 passengers 
is available by day. The tare of the vehicles is re- 
corded as 32 tons 9 ewt., and their cost to the railway 
3060/. each. 








5-TON ELECTRIC OVERHEAD TRAVELLING 
JIB-CRANE. 

Mrssrs. PickERINGs, LimiTED, Stockton-on-Tees, 
have recently built a 5-ton overhead travelling jib- 
crane of special design, for Messrs. Howard and Bul- 
lough, Accrington. It is illustrated in Figs. 1 to 6, 
on page 366, and in the view, Fig. 7, on page 367. 
It replaces an old pete crane, and, owing to the 
small space available, compactness was one of the 
conditions to be met. The building in which the crane 
works is supported on cast-iron columns. The width 
of the crane runway is restricted to 8 ft. 8 in. centres 
of gantry rails ; but notwithstanding this, the effective 
range of the crane is 28 ft., obtained by combining the 
features of an overhead travelling crane with those of 
sare jib crane, as shown in Figs. 1 to 4, on 

ge »50. 

The short wheel-base, as com 


with the radius 
«f the 


the crane, called for special provisions to guard 
again! tilting when the maximum load was suspended 
at the end of the jib, and for this purpose anti-tilting 
rollers are fitted under the top sa of the longi- 
tadinai girders, The worst position for tilting is when 
the jib is standing out at right angles to the longi- 
tudinal girders, hen the crane is travelling along 
the runway, the centre of vity is arranged to lie 
Within the wheel-base of the to bogie. e anti- 
tilting rollers also eliminate all ye of tilting due 
to the sudden arresting of a load during lowering, or 
to the sudden picking up of heavy loads, The rollers 





are provided with a simple adjustment, so that as 
wear takes place they may be kept up to their work, 
and so prevent an hank due to slackness. The 
crane travels with the jib in any position ; and under 
several of the loading conditions, when the jib is in 
a diagonal position, the load on the axles and the 
the bearings is very high, and for this reason these 
are made very heavy. Owing to restricted head- 
room the travelling wheels are of somewhat small 
dimensions ; these wheels are made of cast steel, and 
run on specially constructed rails. The travelling 
bogie, or truck, is strongly constructed of steel sec- 
tions and plates, and is designed to work in the small 
head-room available. It consists of an outer frame 
rigidly gusseted at the corners and fitted with two 
sets of cross-beams, one set being in the longitudinal 
direction, and one transverse. These cross-beams 
carry the centre casting. This casting is of massive 
design, to meet the severe strains thrown on it 
by the crane pillar, and the crane pillar is of i 
steel, the upper part being made hollow to allow 
the conductors to pass to and from the slip-rings. 
The lack of head-room necessitated the pillar being 
short compared with the radius of the jib; the dis- 
tance between the top and bottom pillar bearings is 
emall, For this reason the load on the bearings is 
very high. The upper bearing is fitted with hardened- 
steel rollers to reduce frictional resistance, which 
would otherwise have been considerable, owing to the 
large diameter of the crane-mast. The lower beari 
is smaller in diameter, and is gun-metal lined, 
constantly flooded with oil, the outer casing forming 
an oil-well. The pillar is a driving fit into the main 
casting, and is held in position by a forged-steel collar, 
which is let into a groove in the pillar, and rests on the 
upper side of the centre boss of the main casting. 

he jib is constructed of two channels well braced 
together, and the tie-bars consist of two angle-irons, 
which are carried back, and help to support the cab. 
The latter is necessarily of compact design, and when 
in its nearest position it only allows about 2 in. clear 
of the main columns of the building. The hoisting- 
gear and motor, as well as all the controllers and 
switchboard, are fixed in the cab in such a position 
that the operator has all under immediate control. 
The hoisting-gear is a combination of worm and spur 
gearing, the first reduction consisting of a triple-thread 
worm cut out of a solid steel forging, gearing with a 

-metal worm-wheel with machine-cut teeth. The 
thrust is taken by a single ball-bearing, as the load 
ig always in the same direction. The worm-wheel 
runs in an oil-bath, and the casing is provided with 
necessary inspection-holes and oil-taps to renew the 
oil as it becomes ni On the worm-shaft is 
keyed the main pinion which gears into the main 
spur-wheel, which in turn drives the two hoisting- 
barrels. Two barrels were provided in order to 
reduce the space which a single eon of large diameter 
would have occupied, being arranged at each side of 
the crane-mast, as shown in Fig. 4. These barrels 
are each grooved for a single steel-wire rope 1? in. 
circumference, the load being lifted on four falls of 
rope. The ropes are led over the jib-head pulleys 
down to the double-sheave snatch-block, and are 
then anchored to a special connection, so obtaini 
a 2-1 purchase. The connection at the end of the 
rope is in the form of a second and smaller snatch, 
which provides a compensating pulley to accommo- 
date any unequal stretching, and is also suitable 
for use on loads up to 24 tons, which loads may be 
lifted at higher speed on a single purchase. The main 
snatch is provided with a simple detachable guard, 
which allows the rope to be easily and quickly re- 
moved when desired. The brake of the hoisting-gear 
is fitted to the outer rim of the special coupling 
between the armature shaft of the motor and the worm- 
shaft, and consists of two metallic blocks lined with 
hardwood, and connected by means of lever and links 
with a solenoid combined with the motor and con- 
troller, so that when current is passing to the motor 
the brake is released. A foot-lever is also fitted, and, 
if desired, the brake may be released by acting on this 
to lower without admitting current to the motor, or to 
assist the magnet, if necessary, when a small current 
is passing. 

The travelling-gear with motor is fitted to one of 
the axles of the overhead truck, Figs. 3 and 6, and 
consists of a combination of worm and spur-gearing. 
The motor-shaft is we direct to the worm-shaft, 
the worm being double-thread, cut out of the solid 
forging, and gearing with a gun-metal worm-wheel with 
machine-cut teeth, running in an oil-tight casing. To 
the worm-wheel shaft the main pinion is keyed, which 
with, and drives, the spur-wheel on the axle. 

otion is transmitted to a second axle by means of a 
pitch-chain, it being nece to have a positive 
drive at both axles, on account of the centre of gravity 
of the crane and load moving from one end of the 
bogie to the other. The thrust-bearing of this gear is 


designed to take pressure in both directions, to suit 
different directions of driving, and consists of a number 
of special thrust-rings which are arranged to work 
between collars cut out of the solid shaft, and the 








bearing-bushes which are fitted at both ends of the 
casing. The brake is of similar design to that on the 
hoisting-gear, except that there is no provision for 
operating it by foot, the amount of current passing 
being always sufficient to release the brake. 

The slewing-gear also consists of a combination of 
worm and spur g, and is carried in the overhead 
bogie. The motor (see Fig. 3) is coupled to a double- 
thread worm gearing with gun-metal worm-wheel, which 
runs horizontally. The worm-wheel shaft is extended 
downwards through a rigidly fixed bearing, and at the 
lower end is fitted with the main slewing-pinion. 
This pinion gears with the main slewing-wheel, which 
is combined with the top bearing of the crane, and 
rigidly connected to the jib and cab structure. The 
slewing-rollers run on a special roller-path fitted to 
the centre pillar. The brake on the slewing-gear is 
similar in design to that on the travelling gear, but 
the brake-wheel is in the form of a slip-coupling of 
special design (see Figs. 8 and 9), which serves a 
double pur In the case of the brake being sud- 
denly applied to the brake-wheel, the momentum of 
the central part of the coupling carries it round for a 
few turns against the friction due to pressure of the 
springs, and so prevents undue shock on the gearing. 
the coupling also saves the motor and gearing from 
damage in case the jib is allowed to strike against one 
of the pillars which support the building. Asa further 

rotection, these pillars are each enclosed in a wrought- 
iron casing. 

All controlling of the crane is performed from the 
cab, the controllers and switéhboard being arranged 
in convenient positions forthe operator. The hoisting- 
controller is mounted separately, but the ot and 
travelling controllers are fitted with a universal lever, 
so arranged that both may be operated by one move- 
ment. The connections between the mains and con- 
trollers, and from the controllers to the elewing and 
travelling motors, are made by means of slip-rings 
mounted on the mast, as shown on Fig. 3 and Figs. 10 
and 11. As will be seen, nine slip-rings were neces- 
sary to distribute the current to the three motors. 
The main collectors consist of gun-metal shoes fixed to 
the top of the overhead travelling truck, sliding con- 
tacts being used, and the conductors being stretched 
from end to end of the crane runway. A disgram of 
connections is given in Fig, 12. 

The power of the motors is as follows :— 


15 brake horse-power at 800 
revolutions per minute. 

. 7 brake horse-power at 900 
revolutions per minute. 

1} brake horse-power at 620 
revolutions per minute, 


And the crane has the following speeds :— 


Hoisting-motor 
Travelling-motor ... 
Slewing-motor 


Lifting speed Load, 5 tons ; 20 ft. per 
minute on snatch 
Lifting speed Load, 30 cwt.; 65 ft. per 
minute direct 
Travelling speed ... > 60 ft. per minute 
Slewing speed ... sal Pe i 
With the travelling and slewing speeds adjusted to 


these figures, it can be arranged that when both 
motions are working together, as the crane moves 
along the gantry, the jib threads in and out of the 
supporting pillars ae the timing being 
such that danger due to the fouling of the columns igs 
reduced to the smallest limit. 





Mavirra’s Vernren Drawine-Scats.—A novel form 
of scale has been devised by Mr. Mavitta, 1714, Unett- 
street, Birmingham, with the object of enabling draughts- 
men to mark out drawings with greater accuracy 
speed than with an ordinary scale. It is very simple 
in construction and consists of a boxwood scale, which 
has its two edges grooved, and the two faces flat. The 
lower part. of the front edge projects beyond the 
groove on that edge, and is bevelled, so that it can be 
set to any line that has to be measured. The bevelled 
edge is graduated in inches. A sliding cursor is provided, 
which fits into the grooves on the edges of the scale, and 
the cursor has a device which clamps it in position. The 
clamp is released when the cursor is taken hold of to move 
it along the scale. The top face of the instrument is 
divided into two scales—namely, one of 4 in. to the foot, 
and one of 4 in. to the foot—and these scales are 
divided, the subdivisions of each main division being 
carried on two inside ivory bevels, fixed to the sliding 
cursor. This enables a subdivision to be taken at 
any poiut of the scale. From the front edge of the cursor 
an index projects over the drawing, by means of which 
measurements read on the top face can be marked direct 
an hoe ee of a pencil-point held against one 
edge of the index. The advantages claimed for this in- 

accuracy, clearness of main division, 
as in an open divided scale, with the advantage of sub- 
division at any point of the scale, and facility of com- 
parison between any two scales, either English or foreign, 
as any two divisions ony te marked on the scale, and 
may be so arranged as to be used either independently or 
comparatively. The position of the vernier scale is also 
an advantage, as it is on the inside, and is therefore 
protected from injury. 
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FIVE-TON ELECTRIC OVERHEAD TRAVELLING JIB-CRANE. 


CONSTRUCTED BY MESSRS. PICKERINGS, LIMITED, STOCKTON-ON-TEES. 
(For Description, see Page 365.) 
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THz ATTENDANCE AT THE GERMAN TECHNICAL HicH 


ScHOoLs In 1907-08.—The attendance at the German tech- 
nical high schools continues to increase. The Zeitschrift 
des Vercins Deutscher Ingenieure tabulates statistics con- 
cerning the technical high schools at Aachen, Berlin, 
runswick, Dantzic, Darmstadt, Dresden, Hanover, 
Karlsruhe, Munich, and Stuttgart. The complete attend- 
ee these schools in the winter semester 1907-08 
n the order just stated :—861, 3043, 677, 988, 1840, 1230, 
1361, 1501, 2901, and 1318. Borlin-Oharlottedburg, wi 3129 
students (2291 matriculated students), and Munich, with 


2901 (2325 matriculated) students, it will be seen, overtop 
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The totals for 1907-08 are 15,720 students, 
905-06. As 
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against 15,453 in the winter 1 
engineers and electrical engineers 
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numbers, being followed in order by mechanical engi- 
neers, architects, — and electro- 
chemists, mathematicians, &c. 
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NOTES FROM THE UNITED STATES. 

PHmaDELPHIA, March 12. 
Tue largest buyers of crude iron are the manufac- 
turers of cast-iron pipe, whose purchases for the 
requirements of the coming season are very heavy. 
Frices have been made exceptionally low at Southern 
furnaces, and as municipa ities, big and little, are 
entering upon extensive improvements, the demands 
are correspondingly heavy. The basic price for iron 
for cast pipe is 12.50dols. Sales of Southern irons 
throughout. the North have been quite large, and 
further sa gins huge in P , which indi- 
cate @ purpose, on the of the larger interests 
especially, to make abeclens provision, sufficiently, 
at least, to cover the contracts now in hand. In 
the steel-making irons there is very little new busi- 
ness because of the poor demand for basic material. 
The Eastern markets are buying very little material 
for steel purposes. There has been a drop in steel 
scrap amounting to 2 dols. per ton, Sales of bar iron 
are few and far between, The sheet-iron mills have 
been offered quite an amount of business, involving 
concessions which up to the time of writing have not 
been accepted. The steel-plate mills are not over- 
crowded with businees for the month of March, and the 
ial reason is that the manufacturers are not in- 
clined to furnish material at the prices which buyers 
are =a to pay. While domestic demand is disap- 
pointing in nearly all directions, the export require- 
ments are heavy, and deserve some attention in view 
of the possibilities of a much greater increase during 
the my year. During the month of Feb the 
exports of steel rails, billets, beams, blooms, bars, 
plates, hoops, wire nails, and pipe amounted to 92,000 
tons. The February exports of wire nails and pipe 
were two-and-a-half times those of January. Februa 
shipments of billets were made up of 22,368 tons to 
Wales, and 5694 tons to England vid Liverpool. The 
urpose of these large exports is to roll material 
into plates, to be dipped into the Welsh mills and 
re-shipped here for the tin-can manufacturers. Most 
of the material is for the Standard Oil Company. 
The exports of steel rails for February were 27,778 tons 
for various parts of the world. Six cargoes went to 
Japan for the South Manchurian Railway. The 
exports of structural steel aggregated 15,164 tons, 
about one-half of which went to Japan for use in the 
shipbuilding yards at Kure, The shipments of bar 
steels to Manchester and Liverpool amounted to 1400 
tons. There were also large bar-steel shipments to 
South America. Bombay (India) took 640 tons of 
steel hoops. The shipments of nails during Feb- 

ruary were 5150 tons. The export business is steadil 
growing, and agents are actively at work in all 
markets where trade offers encouraging developments. 
During the past month over 200,000 tons of iron ore, 
manganese ore, chrome ore, and other ores were im- 
rted. Most of it came from Cuba for the mills in 
aryland and two large works in Pennsylvania, one at 
Steelton and one at Bethlehem. These importations 
are encouraged on account of the high prices of Lake 
Superior ores, As is well known, there are enormous 
deposits of extremely rich ores in the Island of Cuba, 
which can be shipped to steel-mills in this country by 
water at comparatively small cost, and even to Beth- 
lehem, where there is a trans-shipment from water to 


il. 

The development in the mineral industries is 
encouraging, excepting in coal, which is dull, because 
of the extensive restriction of manufacturing activities. 





Betetan Girpers.—Girders were exported last year 
from Belgium to the extent of 88,730 tons. In the 
following table are given the shipments relating to the 
years 1907 and 1906 :— 

1907. 


Tons, 

Total exports oe ae 88,730 
Shipments to ae Britain 
” t ee ee 9,050 

me British India... 5,280 
Argentina we 11,010 


Tae MassacuuseTts Boarp or Borer Ruies.—An 
important step was recently taken by the State of 
Massachusetts, U.S.A., with a view of raising the stan- 
dard of boiler construction in that State by the issuing of 
rules which have been formulated by what is known as 
the Board of Boiler Rules. They are divided into sixteen 
sections, some of which include very careful detailed in- 
structions, a other matters, to chemical 
es ge ee and 8 of the different materials 

the methods of manufa testing, sizes of rivets, 
&c., as well as for the various fittings attached to the 
boiler. It is evident from this list of rules that it is 
intended in the future to keep a very close watch on the 
design — of boilers of all —_. the last 
clause of the phlet making provision for inspection 
of material and of ‘work in course of execution relating to 
boilers intended for installation in the State. These 
rules are issued by the Board, from 15, Ashburton- 
Room 301, Ford Building, Boston, and it is expected that 
further rules governing new construction will be forth- 
coming later, 





NOTES FROM THE NORTH. 
Glasgow Pig-Iron Market. 1S ebay eaten ie 
-Iron Market.— ursday 

pig-iron market was easier, and 2000 tons Ss totems 
warrants were done at 50s. 11d. cash, 503. 3d. twenty- 
nine days, and 49s. 14d. three months. At the close 
sellers quoted 5is. cash, 50s. 4d. one month, and 
493. 14d. three months, There were buyers of hematite 
at 61s. 6d, cash, and of copper at 571. 15s. three months. 
In the afternoon the tone of the market was stronger 
and Cleveland warrants were dealt in at from O5Bls. 


hanged hands ai 

and 51s, 44d. cash, 51s, 2d. and 51s. 1d. four- 
teen days, 50s. 8d. and 50s. 7$d. one month, and at 
49s. 5d. three months. The close was easier, 
sellers at 51s. 3d. cash, 50s. 74d. one month, and 493. 4}d. 
three months. In the afternoon a small business of 
about 2500 tons of Cleveland warrants was done at 
Sls. O}d. and 5is. 3d. cash, 5ils. 1}d. seven days, 
and at 503. 74d. twenty-eight days. Closing sellers 
uoted Sls. 34d. 50s. 7a. one month, 49s. 6d. 
t' months. On day morning the market was 
tirm, and Cleveland warrants were done at 5ls, 4d. 
51s. nine days, 50s. 9d. twenty-four days, 50s. 9d. 
50s. 8d. one month, and 49s. 6d. three months. The 
turnover was 6000 tons, and oe quoted 51s. 
cash, 593. 9d; one month, and 493. 74d. three mont 
Copper was firmer, with buyers at 59/7. three months. At 
the session no business was done, but the 
market was steady, with sellers 


oting. 51s. 
cash, 8d. one month, and 493. 6a. three mon 


On Tuesday morning the market again opened with T 


steady prices, and 3500 tons of Cleveland warrants were 
put through at 51s. fourteen days, and from 49s. ag ag 


TY | 49s. 6d. three months. At the close sellers quoted 5 


cash, 50s. 9d. one month, and 493. 6}d. three months. 
One lot of copper changed hands at 597. 10s. three month 
with sellers over. In the afternoon prices of Clevelan 
warrants eased off, and 2500 tons were done at 5ls. cash 
and 49s, 3d. three months, and closing sellers quoted 
51s. 14d. cash, 503. 4d. one month, and 49a. 44d. three montha. 
When the market opened today (Wednesday) a = tone 
prevailed, but only a small business was done in Cleveland 
warrants at 50s. 7hd. twenty-three days, and 50s. 6d. one 
month, and at the close ers quoted 51s. 2d. cash, 
50s. 7d. one month, and 493. 6d. three months. Copper 
was steady at 59/. 10s. sellers, three months. In the 
afternoon the market was firm, and the dealings in 
Cleveland warrants, which amounted to 5000 tons, were 
confined to cash and near dates. The transactions 
were at 5ls. , and 5ls. 24d. cash, 5Sls. 14d. 
seven days, and 51s. 1d. and 5ls. O}d. nine days, and 
closing sellers quoted 5is. 3d. cash, 50s. 9d. one month, 
and 493. 74d. three months. Copper was easier at 
597. 7s. 6d. sellers and 58. 10s. buyers, three months. 
The following are the market quotations for makers’ 
No. 1) iron :—Clyde, 65s. 6d.; Cald errie, and 
ummerlee, 66s. ; loan, 68s. ; and Coltness, 88s. (all 
shipped at rye G ock (at Ardrossan), 67s. ; 
ag (at Leith), 66s.; and Carron (at Grangemouth), 

Sulphate of Ammonia. — The sulphate of ammonia 
market is firmer in tone, and a strong demand is re- 
ae ne Buyers are offering 12/. 5s. per ton for prompt 

usiness, Glasgow or Leith, but owing to some scarcity 
of sulphate at present there are few sellers, and those 
with any for disposal desire a age pase than that. 
Forw: business has been put through recently at 
12/. 3s. 9d. per ton for delivery over this year. The 
amount shipped from Leith Harbour last week was 645 
tons. 

Scotch Steel Trade.—Little alteration falls to be recorded 
in the state of the Scotch steel trade. The reduction in 
prices has not been followed by any great increase of new 
orders; in fact, makers report recent contracts as rather 
disappointing. With reference to the ton condi- 
tions attached to the reduced ey mentioned last week, 
it seems that these do not apply to recognised consumers, 
who may order a 5-ton or other lot as they requireit. Only 
a moderate ex business is passing, but strong hopes are 
entertained of a good improvement at an early date, as 
several important inquiries are in the market. Keen 
competition is still the order of the day for all export 
orders. Instructural sections a satisfactory business con- 
tinues to be done, and some large inquiries for this class 
of material have lately been received here from buyers 
in Argentina. 

Malleable Iron Trade.—A meeting of the malleable iron 
makers of the West of Scotland was held in G on 
Monday last, when the matter of prices was under dis- 
cussion. It was resolved to reduce the minimum selling 
prices all round by 5s. per ton, ing the basis price for 
crown 6/. 15s. per ton, less 5 per cent. This reduc- 
tion does not seem, as yet, to have d orders, and 
some buyers are desirous of a further reduction of 5s. 
ton. Work is very scarce, and it is with difficulty that 
some of the employés are kept working for even a few 
days per week. 

Black Sheets Reduced in Price.—The Scotch sheet- 
makers have made a reduction of 5s. per ton in the price 
of thin black sheets, 3-16 to 28 gauge inclusive, ing 
the basis for singles 7/. 12s. 6d., leas 5 per cent. 

Scotch Pig-Iron Trade.—During the past few days there 
has been  fuirly good demand for special brands of 
Scotch pig iron, ers generally are employ: 
The lols lequbeed for amount to several come tons, 


with | and 


cash; | was held in Glasgow 





and are for shipment abroad. Hematite is again in 
demand, but only some moderate quantities have so far 
been fixed up. 


Steel Nails Reduced in Price.— The Nail-Makers’ 
Association have reduced prices of all kinds of steel] 
nails by 10s. per ton, the reduction to take effect at once, 


Shipbuilding.—An order has been placed with Messrs, 
A. Rodger and Co., Port Glasgow, to build a steamer of 
about 225 ft. in lenge and of 1000 tons gross, for London 
owners.—Messrs. Yarrow and Co., Limited, Glasgow, 
have secured a contract to construct one of their very 
shallow-draught gunboats for the eo Govern- 
ment. This v is for Macao, and will be 120 ft. in 
length by 20 ft. beam, and will draw, loaded with 25 tons, 
25 in. The guaranteed s is 124 statute miles 
per hour. The vessel be armed with suitable 
artillery, and the various stations where the officers 
and men will stand will be bullet-proof. The propelling 
system will be by means of a Yarrow water-tube boiler 
i driving two screws working in tunnels, fitted 
with Yarrow’s patent hinged flap aft. The vessel will be 
ony Fp together at Messrs. Yarrow’s new works 
on Clyde. She will be shipped in pieces, re erec‘ed, 
riveted together, and launched in China. 

Institution of Engineers and Shipbuilders in Scotland. 
—The sixth general meeting of the fifty-first session of 
the Institution of Engi and Shipbuilders in Scotland 

t night, when the president, Mr. 
John Ward, occupied the chair. At the outset of the 
meeting the ident announced the presentation to the 
Institution of a weez Bue of portrait of James Watt. The 
gift was from the Mi Hamilton, Pollokshields, out of 
the collection of their brother, and the chairman proposed 
that their warmest thanks ehould be given the donors, 


*! with the assurance that the portrait would occupy an 


honoured place in the new building of the Institution. 
his pro; was heartily agreed to. The portrait was 
on exhibition at the meeting. A discussion then took 
place on the paper, by Mr. J. J. O'Neill, on ** The Inter- 
relation of Theory and Practice of Shipbuilding.” An 
interesting paper was afterwards read by Mr. William H. 
Hatfield, entitled ‘‘ Malleable Cast Iron: Its Evolution 
and Present Position in the Metallurgical World.’ 





New ConTINENTAL TURBINE STEAMER.—The Great 
Eastern Railway Company have ordered another turbine 
steamer for their Harwich-Hook of Holland service. 
This vessel will be a sister-ship to the Copenhagen ; 
she will be constructed by the same builders, Messrs. 
John Brown and Co., Limited, Clydebank, for delivery 
this year. 

Rattway Construction In Sparn.—The Commercial 
Intelligence Branch of the Board of Trade recently drew 
attention to a competition to be held at the Direccién 
General de Obras Piblicas, Madrid, in connection with 
the granting of a concession for the construction of a 
railway from Lérida to the entrance of the international 
tunnel on the French frontier at Salat. The concession 
will require, in addition to track-work, &c., the construc- 
tion of some nineteen stations and the provision of a 
quantity of rolling-stock, including 20 locomotives, 113 
passenger-coaches of various classes, three brakes, and 
479 wagons of various types. Tenders are to be sent in 
y May 6. A subvention is offered on the construction 
of the line. The amount of the deposit required, and 
other conditions, may be seen in the Gaceta de Madrid for 
January 31, at the Board of Trade Branch Office, 73, 
Basinghall-street, E.C. 


British Ports: THER TRADE AND FACILITIES.— 
Messrs. Charles Birchall, Limited, of 7 and 9, Victoria- 
street, Liverpool, have just issued a reprint of a series of 
articles which appeared in the Liverpool Journal of 
Commerce regarding British ports. In the case of the 
more important ports there is given an historical nar- 
rative, with a review of the administration and other 
details. Taking the case of Glasgow as representative of 
the treatment, we find data as to channel, wharf and 
dock accommodation, distance to other great ports and to 
inland towns, capacity of cranes, ee» a charges, 
warehouse accommodation, coaling facilities, foreign 
animal lairage, cold storage, bonded sheds, graving 
docks, tug-boats, coast steamer services, timber wharves, 
and ed 4 here is neither list of contents nor index, 
and the ports are not arranged alphabetically, so that 
although there is much information, it is not easy of 
access. The advertisements in the matter do not lessen 
the confusion, but the book is issued at only 3d. per copy. 


“Suippine Wortp” Year-Boox.—This is the vade 
mecum of the shipowner, of the shipmaster, and, indeed, 
of all interested in shipping. It gives a résumé of legis- 
lation affecting shipping, sesenll tables of statistics 
regarding the shipping trade, meteorological data, and 
a complete directory of the ports in Britain, the Colonies, 
and foreign countries. In this directory the ports are 
arranged alphabetically, and there is given for each much 
information not only regarding the position, population, 

and tides, but also the extent of trade and 
dock, pilotage , towage, and other charges. Thus within 
a short compass there is included all that the mariner 
requires to know in entering the port. A useful part of 
the book is the tariff of all nations. The book is edited 
by Mr. Evan Rowland Jones, and published at the 
Shipping World office, Effingham House, Arundel-street, 
Strand, W.C., at 6s. net for the United Kingdom and 7s. 
for abroad. It includes a map of the world, showing the 
British possessions and the routes and distances betweeu 


the principal ports. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The American Crisis and Trade.—Mr. A. J. Hobson, 
presiding over a | attendance of shareholders at the 
annual meeting of & William Jessop and 
Limited, on the 12th inst., explained that t 
last year’s working was due to the American crisis and 
the increased cost of fuel. The report, which recom- 
mended a dividend on the ordinary capital of 4s. per 5i. 
share, in addition to the interim dividend of 2s. per share 
already paid, stated that the serious increase in the price 
of fuel and raw materials generally had told upon the 

ear’s working, and in many cases, owing to foreign com- 


petition, the company had not been able to advance their | da: 


selling prices to cover the whole of the extra cost. 
Mr. Hobson said, being so largely interested in America 
as their company was, it was not to be wondered at that 
they had been hit by the recent crisis. The whole of their 
trade, at the time of the scare, was cut off as by a knife, 
and orders were at once suspended. As a result, there 


had only been one case of suspended payment of sufficient | ; 
: and the 


importance to come before the y were 
anticipating that this firm would pay in full eventually. 
Colonel Hughes seconded the report and balance-sheet, 
which were adopted. | 

Steel-Smelter’s Medal.—An interesting presentation took 

lace last week-end at a celebration dinner of the Sheffield 
feaach of the British Steel-Smelters’ Association. Less 
than three years ago the general secretary regretted the 
fact that the city was ward, so far as organisation of 


steel-workers was concerned. But at the present moment 


the members total a thousand strong, and this —— 
was the cause of the dinner and pleasant evening. e 
iation’s gold medal, 


recipient of the Lag rege the 
a William Turner, of Brightside, in ——- of 
his services a8 Midland District Secretary, this being the 
first ever awarded in recognition of such service. In two 
and a half years Mr. Turner’s branch has grown from five 
members to 255, which is considered to be a record in the 
annals of the Association’s branches. 


Admiralty Contracts.—One of the East End firms 
of Sheffield have received important Admiralty contracts 
for the supply of castings for the turbine engines for the 
battleships that have recently been . © firm in 
question—Messrs. Thomas Firth and Sons—who make a 
speciality of the work, have —— nearly the whole of 
this class of steel castings since the introduction of marine 
turbine-engines. The receipt of these orders has enabled 
the firm to keep their foundries busy whilst most other 
local works have found it difficult to keep going in the 
prevailing quietness of trade. 


Iron and Steel.—The general opinion as to the state 
of the heavy trades in Sheffield is, at the moment, none too 
bright, and it is difficult to find many branches enjoying 
the full measure of activity which is expected at this 
time of the year. One of the most deterring factors at 
the present time is the high price prevailing for fuel, 
and Mr. A. J. Hobson, at Jessop’s meeting, gave a strik- 
ing commentary when he said that five-sixths of the de- 
creased profits were due to this cause. One of the busiest 
a a is that for railway material, home railway 

ers being of a more substantial nature than formerly. 
A general falling off has been noticeable in the engineer- 
ing trades, although in one particular instance the Siemens 
furnaces at a large East End firm are reporting excep- 
tional briskness in work. 


South Yorkshire Coal.—The chief topic of interest in 
local coal trade circles is the Humber trawlers’ contracts. 
Owners are holding a meeting to consider the position 
created by the continual refusal of the trawling com- 
panies to place contracts at the current prices, while on 
the other hand the companies remain steadfast in their 
counter policy of seekin wore from the Tyne. The 
general condition of e is fairly steady, though, with 
the arrival of milder weather, the demand in house- 
coal has diminished accordingly. Steam-coal is quieter, 
but good supplies are bein; en on contract account. 


Best local steel-melting coke is in fairly good demand | G 


at current rates, 





Motor ExuIsition at Moscow.—The Board of Trade 
Journal reports that a Motor Exhibition is to be held a 
Moscow from May 16 to June 2. The committee, it is 
reported, hope to arrange for a race from Moscow to Sb. 
Petersburg, and also for a competition for motor-lorries. 





PERSONAL.—Messrs. C. A. Parsons and Co., Heaton 
Works, Newcastle-on-Tyne, inform us that after the 
25th inst. their London address will be altered from 66 
to No. 8, Victoria-street.—Messrs. J. P. Hall and Co., 
Blackriding Iron-Works, Oldham, announce that their 
a with Messrs. Loxley and Co., of Leeds, termi- 

8 tO day. 


_ The Russian Navy.—Russia proposes to build four 
Ironclads, having a di t of 21,000 tons each, to 
steam at the rate of 217 knots. Two of the ironclads are 
to be completed in three years, and the other two in four 
years. The Russian Minister of Marine has had under 
consideration the desirability of maintaining 114 O- 
ts in the Baltio, 26 in the Black Sea, and 23 in w is 
wn as the Siberian flotilla. In the course of this year 
My Russian armour-plated cruisers Rurik and Admiral 
karoff are to enter service in the Baltic. The Rurik 
was built by Messrs. Vickers Sons and Maxim, at Barrow- 
in-Furness, and the Admiral Makaroff by the F 
et Chantiers de la i 


ussian ironclad J: i i 
ls yeas tate ohann Slatoust is to enter the service 
of type are to be 


Sea, and four torpedo-boats of the 
similarly employed. 


dulness of | ; 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Quotations for pig iron 
keep steady, and there is a fair amount of business pass- 
ing, but buyers, as a rule, are disposed to confine their 
orders to deliv at an early date, as they have not a 
great deal of confidence in the future. Producers, how- 
ever, are well situated, berths goetty good orders booked, 
practically no stocks, and make absorbed as it is 
turned out. Under these favourable conditions they are 
not pressing iron on the market. Shipments of pig iron 
this month are highly satisfactory, averaging up to 
Gist Sous por wastag dag” dais the eotammaniieg 

per working day during the corres’ in 

part of March, 1907. t year, however, the pom d 
can demand assisted the shipments very considerably, 
whereas this year no iron is being sent to the United 
States. No3g.m.b. Cleveland pig is steady at 51s. 6d. 
f.o.b., and the other qualities of Cleveland iron are 
in same ion as has ruled for some time; 
No.1 gy xg o. 4 foundry, 503, 6d.; and No. 4 forge, 
49s. 6d. East Coast hematite pig fully maintains its 
value in spite of reduced prices for steel. Makers take a 
very firm stand, and are not disposed to accept below 59s. 
for Nos. 1, 2, and 3; but merchants are said to have 
sold at 58s. 9d. Dealers in Spanish ore are very re- 
luctant to reduce rates; but they are effecting few 
sales just now, consumers ag Ry mene ~ to satisfy 
their requirementa for some li time. Most sellers 
adhere to 15s. 6d. ex-ship Tees for Rubio of 50 per 
cent. quality ; but that price could doubtless be shaded, 
— ia a matter of fact, a little business has been done at 


Manufactured Iron and Steel.—There is not much new 
business doing in manufactured iron and steel. As was pre- 

icted, certain descriptions have been lowered in price, 
and reduction in quotations for other articles is looked 
for. Iron and steel ship-plates and steel ship-angles have 
been dropped 5s. ton, and a similar reduction in bars 
is . rket rates stand :—Common iron bars, 
71. 5s. ; best bars, 7/. 12s. 6d. ; best best bars, 8/.; packing- 
iron, 5/. 15s.; iron ship-rivets, 8/.; iron and steel ship- 

lates, each 61. 5s.; steel ship-angles, 52, 17s. 6d.; steel 
Cons and ates! steicn onch @& tte. 5 oteat b 7l. ; and 
steel joists, 57. 12s. 6d.—all less the c cent. 
discount ; whilst cast-iron chairs are 3/. 10s. ; cast-iron 
columns (plain), 62. 15s. ; heavy sections of steel rails, 6/. ; 
and Bn railway sleepers, 6. 12s. 6d.—all net cash at 
wor! 


New Method of Shipbuilding.—It is reported that 
Messrs. R. Craggs, Middlesbrough, have in course of 
erection a | structure in which it is expected a new 
method of shipbuilding will be carried on. The main 
idea of the new system is to substitute longitudinal 
framing for the old method of transverse framing, the 
quarter pillars and hatch pillars being dispensed with, 
and centre pillars reduced to a minimum. The firm, it 
is re) , have booked an order from a Liverpool firm 
for a large shelter-deck steamer of good speed and special 
specifications. This will be the first ote Hd be 

on the new system. Furthermore, Messrs. 
Craggs are reported to have received an order for another 
cargo-steamer of fairsize. The huge structure referred to 
has been almost entirely built by apprentice carpen- 
ters at the works. The new system is known as the 
‘* Isherwood.” 





Tue InstrvuT10n or Nava Ancurrects.—The spring 
meetin a be _ elphi Hall a S i al wet : 
Arts, n-street, i, on In * 
morning at 11.30 o’clock ; on Thursday, April. 9, morning 
at 11.30, and evening at 7.30 o’clock ; on Friday, April 10, 
morni wt 11.30, evening at ie oo a ——. 

on nesda; an address C) 
aolemi, the Right Hon. the Earl of Cane, G.C.M.G., 
LL.D., and presentation of iams to Mr. J. Hamilton 
ibson and Mr. Lyonel The following Boy om 
will then be read and discussed :—(1) ‘‘ Unsinkable and 
Uncapsizable Ships of the 


Influence of Air on Vacuum in Surface Condensers,” by 
Mr. D. B. Morison. (9) ‘‘ Note on the Use of Super- 
heated Steam with Marine Engines,” by M. Félix Godard. 
On Friday morning the following papers will be read :— 
(10) ‘ Results of Further Model Screw Pro Experi- 

” by Mr. R. E. Froude, F.R. (11) “An 
i Ships,” by Professor Wil- 





Goulaeff Form and §: of | Hook 
E. E. Goulaeff, FESN.A. 


NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam-coal trade has shown a somewhat 


quiet tone, but the prices recently current have been 

Sn. BL, ous un, while Saeeaiiogy cannon cae 
per , wv taes have 

from 14s, 3d. to 15s. 6d. per ton. Prices for house-coal 


have remained steady ; the best ordi 
made 15s. 6d. to 17s. 6d. per ton; No. $ 
has brought 19s. 6d. to am 


been quoted at 19s. to 

16s. to 18s. ton. iron ore, Rubio has 
ge 14s, a ie 14s, 9d. oe ie one oh 50 per 
cent. iron, charges, uding freight, insurance, 
&c., to Cardiff or Newport. 

The Bute Dooks.—The exports and imports at the Bute 
Docks during the last three years have been as follows :— 
1905, 10,189,831 tons; 1906, 10,875,635 tons; and 1907, 
11,944,578 tons. 

Cheap Naval Construction.—Pembroke claims to have 
built the Warrior, cruiser, at a relatively cheap rate, the 
cruiser having cost 1,186,396/., while the Achilles, built 


‘by. Messrs. en See, and Co., Limited 
cost 1,191,103/.; the e, built by the Fairfield 
Company, 1,193,121/.; and the Natal, built by Messrs. 
Vickers, and Maxim, Limited, Barrow-in-Furness, 
cos® 1,218,2444. The Defen cruiser, also built at 
Pembroke, cost 1,377,107/., while the Shannon, built at 
Chatham, cost 1,423,410/., and the Minotaur, built at 
Devonport, 1,438,065. 


Frome.—Mr. H. Ross Huoper, inspector of the Local 
Government Board, has been inquiring into an applica- 
tion made by the Frome Urban District Cow for 
authority to borrow 11,100/. for the Purposes of its 
electric-light undertaking. It was stated the total 
expenditure of capital for which the Council is onsible 
= ~ 44,6841., and pee the me 4 applied for 

42, was in respect of past expenditure. e inspector 
said the eudevteliin was not paying, and the capital bad 
been unduly inflated in order that sufficient profit might 
accrue to meet losses which had sustained. If the 
capital expenditure had been kept down to a level con- 
sistent with the resources of a small town like Frome, the 
undertaking might have been a success. The inquiry was 
ultimately adjourned to March 31. 


The Swansea Valley.—The course of local trade has 
compared favourably with the business of the last two 
months. The collieries have been working five days per 
week, and there has been about an average output of 
pig. The tin-plate trade has been brisk. 

Railway Coal Contracts.—The Midland Great Western 
Railway Company of Ireland has placed an order with 
the Ebbw Vale Steel, Iron, and Company, Limited, 
for 25,000 tons of large coal at a free-on- price 
about 14s. 6d. per ton. Delivery is to be made over three 
months. The Great Southern and Western way 
Company of Ireland has purchased 25,000 tons of Griffin 
Nantyglo and Risca coal. soe see ay by to be made over 
four months. The price obtained by the contractors is 
stated to be about 14s. 6d. per ton, free on board. 


atte be 


The ‘‘ Belle ”—Good eee is being made at 
Portsmouth with the battleship erophon. e ter 
part of her machinery has been received from the con- 


tractors, and all the turbines are in position. 





Execrric Repuction or INDIAN OrEs.—We hear that 
His Majesty’s Indian Government has awarded a diploma 
and gold medal to Mr. T. Scott Anderson, A.M, Inst. 
C.E., for his work in connection with the electrical reduc- 
ped of native iron ore, and its further conversion to 
st 


Speep or THE “LUSITANIA” AND ‘* MAURETANIA.”— 
Both the Mauretania and the Lusitania have recently 
made very remarkable passages on the Atlantic. The 
former has excelled all previous records in a voyage from 
New York to Liverpool, the time taken between Sandy 
and Daunt’s k being 5 days 5 minutes, giving 


(2) Moder ‘- A. eS ee rs an ie ent of 24.42 knots. We here reproduce the 
ressidder, C.M.G. (3) “Modern orpedo Boats wee ak aie 
Destroyers,” by Mr. J. E. Thornycroft. At the meeting » 88. ke orm Winds, Se. 
(4) Ly wy, mena te follo of will be read :— Saturday, March bi “‘n 0.14 a.m. lett gompany’s pier 
and Steam Turbines,” by the Hon. O. A. Parsons, - ie “Lightship abeam 
F.R.S., D.Sc., M.A., and Mr, R. Walker. (5) “Speed|Sunday ,, 8 .. .. 672 W.—N.W.—W.N.W. 

ials and Service Performance of the Cai Monday “eee ee N.W. 
Lenina by te Thoma Bal, (0) SA New Sywowol| React, Rk RN Wa 

: tructi Vv . J. E 4 “ °° . W. ° ° 
Heating of Modern Gooan Liners,” by Mr. W. Carlile|™°"™* 15 > 8). jrived Duunti Hock Light 
Wallace. In the evening there will be read :—(8) ‘‘ The From Sandy Hook Lightship — ship, 4.14 p.m. 


to Daunt’s Rock Lightship 2982 


To Liverpool Bar Lightship 232 


3164 
0 hours, 5 minutes. Average 


Length of passage—5 
wig , 24.42 knots. 


The Lusitania, on one of the days, steamed 627 knots, 
ve an average from noon to noon of 25.14 knots. 


liam Hovgaurd (12) A New Method of which 

Work on Fluid Resi and Sh ” by She left Queenstown at 12.56 p.m., Sunday, March 8, and 

Herr Wellenkamp, I.G.N. (13) “Two Notes on arrived at New York at 12.35 p.m., Friday, March 13. 

Ship tions,” by Mr. W. 8. A At the even- | The details are as follow :— 

ing meeting :—(14) “ Factors of Safety in Marine Engi- 5 days 4 hours 89 mins. 

neering,” by Professor J. O. Arnold, of eld Univer- Runs x“ 480, 27, 500, — 625.5 

Compas, by Mr JO. Dobbie, The annual dinner of| _ Average speed for voyage 28.17 knots 

the Institution will held on Wednesday, April 8, | These performances give promise of interesting runni 
Coonmnes more favourable for hig 





when the weather 
speed. 
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THE TYLOR PETROL-ENGINE. 
CONSTRUCTED BY MESSRS. J. TYLOR AND SONS, LIMITED, ENGINEERS, 
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Fig. 2. 
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Fie. 3. 


THE engines which we illustrate on the present and 
epereite Buaps ore manufactured by Messrs. J. Tylor 
Sons, Limited, of Belle Isle, York-road, ‘ 

N., who have added to their already extensive works 
& department for the production of petrol- 
nes. The firm has standardised designs for several 
sizes of engines, and by so doing, and providing for as 
many parts as possible common to two or more sizes, 
is ge to pens ha the a a with 
great cheapness idity. smallest engine 
ade te 'caked 0 80 Sadie titeee: wer, and has two 
cylinders, 4-in. bore by 44-in. s The use of four 





such cylinders gives a 20-horse-power <a which, 
like the former, is built with comparative lightness to 
meet the requirements of motor-cars. For commercial 
vans and omnibuses two engines of rather heavier con- 
struction are built ; one of these, rated at 18 to 20 
horse-power, and having two cylinders of 5-in. bore 
by 5}-in. stroke, is shown in section in Figs. 1 and 2, 
p So The other has four cylinders of the same size 
asthe last. It is illustrated in Fig. 3, and develops 
35 brake horse- ° 

The design shown in Figs. 1 and 2 develops 


its 
rated power at 900 revolutions per minute. As the 





























18-20 H.P. ENE 


x, 
¢ 200 40 600 800 1100 1200 


details of construction of the other sizes are generally 
similar, these illustrations will serve to show the 
mechanical features of all. The cylinders are cast 
separately from crucible-melted iron in Messrs. Tylor’s 
own foundry. The valves, which are interchangeable, 
are on opposite sides, and ample water-jackets sur- 
round the ports and cylinders. A plate covers the 
top of each jacket, so that the inside may be cleaned 
if necessary, and all cylinders are tested by water 
ressure after machining. The machining of the cy- 
inders, and, in fact, of all important parts, is done to 
jigs, so that interchangeability is assured between 
similar parts. Crucible-melted iron is also used for 
the pistons, which, besides the usual three rings, are 
fitted with a fourth at the bottom edge. The gudgeon 
pins are of case-hardened steel, ground to size, and 
held by two set-screws projecting into the hollow 
interior. 

The connecting-rod is an }{-section drop-forging of 
nickel steel, fitted with a phosphor-bronze bush at the 
small end, and with phosphor-bronze steps lined with 
white metal at the other. Chrome-vanadium steel is 
used for the crank-shaft, which is flan to receive 
the fly-wheel, and has balanced cranks, as shown. 
There are five bearings in the four-cylinder engines. 
Particular care has been taken to proportion the 
balance-weight so that vibration shall be reduced to 
the lowest limit, for ge nage engines are respon- 


sible for a large 8 of the wear and tear of 
motor-vehicles.” The upper part of the crank-case is 
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TYLOR PETROL-ENGINE DRIVING DYNAMO. 











Fig. 5. 


of aluminium where lightness is desirable, but of 
“‘Rolyt” bronze for the heavier commercial vehicles, 
the castings in both these metals being made b 
Messrs. Tylor. Inspection-doors are provided on bot 
sides of the upper part of the casing, and this part 
also carries the ings complete, so that the lower 
part, which is merely a light oil-tray, may be re- 
moved without interfering with the crank-shaft. 

Oil from the working ts falls into the oil-tray, 
whence it is forced to Ee etcings by a gear-pump 
driven from the exhaust cam-shaft, as shown in Fig. 2. 
The delivery pressure is maintained practically con- 
stant at all engine by means of an automatic 
by- valve. The holes through the crank-webs to 
lead the oil from the bearings to the crank-necks are 
shown in Fig. 1. Sufficient oil for a run of 500 miles 
is contained in the crank-case reservoir. The cam 
shafts can be withdrawn endwise from the front of the 
crank-case without dismantling the engine. They are 
of case-hardened nickel steel, with cams milled from 
the solid bar, and bearings ground to size. Small 
auxiliary cams come into action at starting, which 
give half compression, the cam-shaft being moved end- 
wise for this p As soon as the engine starts 
the thrust from the skew-gear driving the pump 
returns the cam-shaft to its normal position without 
— of springs. The thrust is then taken by ball 

rings. 

Water circulation is ensured by a centrifugal pump 
driven from the crank-shaft by ing. The magneto 
is also gear-driven, and runé at the speed of the engine. 
It is held by a brass strap, and can be removed in a 
moment by loosening a screw which tightens the strap. 

Messrs. Tylor and Sons make careful tests of all 
engines built by them, and have a well-arranged 
testing bed for the purpose. Power is absorbed by a 
dynanio avd measured electrically, the dynamo being 
run as a motor to drive or assist the engine, when 
necessary, for certain tests. In Fig. 4 we give 


diagram showing the effect of varying the compres- 
sion cu the horse-power developed. e two upper 
curves are from their 30-horse-power type, 44 in. Se 
and 5] in. stroke. Phe bottom curve is from the 


18 to 20-horse-power engine mentioned above, and in 
which the compression ratio is 4.6. In Fig. 5 is repro- 
duced photograph of one of the firm’s two-cylinder 
engines directly coupled to a dynamo, for country. 
house lighting or similar work. 








THE QUEBEC BRIDGE. 
a To THe Eprror or ENGINEERING. 
on —It seems to me that Professor Claxton Fidler’s 
stter on this subject in your issue of March 13 invites 


ussi0ONn. 


The letter states, first, that the fall of the bridge cannot 








be explained by the ordinary principles of bridge theory. 
It seems to me, on the contrary, that there is no doubt 
whatever that the failure was entirely due to the utter 
inefficiency of the lacing on the chords; an inefficienc 

which is demonstrated by any reasonable method of cal- 
culation. The only mystery is, how this detail escaped 
the notice of the se experi engineers en 

on the work ; and one can only suppose that, as the 


in ordinary bridge-members is not erally cal 1 
the necessity for doing so in “alae of extraordinary 
size esca notice. There is, in fact, nothing 


— om essional knowledge on the point, only it was not 
applied. 

cannot see that the Professor’s theory throws any 
light upon the subject. So far as I understand, it merely 
enunciates that a curved chord modifies the web stresses, 
and tbat a flat tie will fail under compression. Butsurely 
these are facts known to every student, and nobody would 
start to build a cantilever without having figured the 
erection stresses, and provided for stiff members where 
necessary. The Professor's statement that “the danger” 
(the collapse of a tie) ‘‘is not revealed by any calculations 
stress,” i inly incorrect. 


of is y 

The statement that the Quebec Bridge was, owing to 
its shape, in a condition of unstable equilibri 
from the strength of the members, implies that a struc- 
ture of the outline of the Quebec Bridge cannot be built 
to stand, which is —. ‘ sina 

remain, yours y; 
4 F. E. Roperrson. 
8, Great George-street, March 13, 1908. 





LIVE-STEAM FEEBD-HEATERS. 
To Tae Eprror or EnGingerine. 
rc = ar ae any Be id ae wham 
' w ve durin 
- hetipeaen well 


Sr,— 
and M‘ 
years fitted over 500 live-steam feed-water 
as ® great ber of exh 
rally very much interested in Professor John Goodman 
and Mr. D. R. Maclachlan’s trials, as in their 
papen sash Selene: Se Heenan ae —— ms 
neers, which appeared in your journal ‘ebruary 
page 287. Their trials, which lasted for twelve hours, 
apparently contradict: our | w experience 
extending over a period of eight years. 

We have found that wherever the feed enters the boiler 
at a temperature which is below that of the steam in 
the boiler, live-steam heating shows economy. But we 
cannot agree with Mr. Wilkinson that the efficiency of 
live-steam heating falls off if the difference of tempera- 
ture is too great. 


Our 
benefit of live-steam heating depends u this difference 
of temperature, and the the difference the ter 
the benefit This sec me Ewe —— ‘and eof 
evident ition t think alling off in efficiency 
which Mr. Wilkinson experiences must be due to the 
form of apparatus which he tested, and not to any general 
law governing live-steam ° 

Knowing as an absolute. fact, from personal obserya- 





st-steam heaters, I am natu- | was, 


rience is just the opposite; we find that the | taken, 





tion in hundreds of cases, that live-steam heating does 
toexamine 


whatever appears to have been given to the 
or to any special points peculiar to this trial. 
It was quite useless i 


measured, being roeuet mee f negligible.” 

How can any seen © steam a mf during a test 

be negligible? I know this form of loss is inseparable 
from this type of heater, and also from internal ters 
which have a pipe through which the air is supposed to 
escape to the atmosphere. 
; ine pa ir which I read last month before the Engineer- 
ing an entific Association of Ireland, I pointed out 
that this source of loss was strongly prejudicial 
use of all heaters where it occurred, and if the authors had 
pointed out that the failure to show a rng in this trial 
was owing to the form of apparatus used, I should have 
had nothing more to say. But they have drawn deductions 
about live-steam heating in general which the nature of 
their trial does not justify. 

That the quantity of steam blown out in attempting to 
et rid of the air, which accumulates in this type of 
eater, is not small, and, therefore, not negligible, may 

be seen from the following considerations. 

The heater was placed at the highest point in the feed 
system ; it was filled with steam from the boiler, and the 
feed was —n into it. Under these conditions all the 
air in the feed-water will be released in the heater, and 
will remain there until blown out into the atmo- 
sphere. 
If this air could be blown out of the heater without any 
loss of steam, the loss of heat from this cause would have 

small, and could have easily been calculated, and 
allowed for. This should have done if the trials 
were to be of any scientific value. But it is not possible 
to blow out the air from a heater of this t without 
blowing out a very large quantity of steam with it. 

Water under atmospheric and temperature 
contains about 5 per cent. of its volume of air and other 
gases in solution ; these are all retained in a heater such 
as is described, and, if not blown out, fill the heater in 
quite a short time, so that no steam can enter, and the 
heating action ceases. To prevent this, we are told, 
“cocks are fitted to the heater to disch the air.” 

I do nat, of tne 0 wg oo a cocks _ 
placed in this partic ut I strongly suspect that 
they were placed at the top of the heater. I do not know 
why eers always make this mistake ; but in all cases 
where they wish to draw air from a chamber containing 
air and steam, they place the opening at the top, evidently 
expecting the air to float on the top of the steam, like 
cream on milk. Why do they expect this? Do they not 
know that air is much heavier than steam? That steam 


wrong | is only about five-eighths the weight of air? If it were 


possible to separate the air and steam by gravity, the air 
should be taken from the bottom of the v and not 
the top. This error is not of comet pe how- 
ever, for steam and air cannot be se by gravity. 

When any gases are confined in a certain space, each 
of the gases will diffuse throughout the whole space, 
exactly as if no other gas was present. This is the law 
of the diffusion of gases, and in consequence of it the air 
and steam in the heater must be equally mixed through- 
out, and, therefore, anything blown out of the heater to 
get rid of the air must have been a mixture of air and 
steam. 

No tests appear to have been made to ascertain the 
mixture of air and steam actually in the heater, nor the 
quantity blown out. But, as the air would have no heat- 
ing value, the mixture in the heater must always have 
contained a large proportion of steam each time it was 
blown out, otherwise the tem ure of the feed could 
not have been kept within 12 deg. of the temperature of 
the steam. 

Surely to throw away this steam, with all the heat, 
both latent and sensi which it contained, makes the 
great canpenpendes upon the other details of the test 
ap) absurd. Why catch the drip from the feed-pump 
pee it back in the tanks, when a greater amount of 
water and an incom greater amount of heat is 
treated as “‘ negligible.” drip from the feed-pump 
anaes equal during both tests, therefore, was 
not of nearly the same consequence as steam which 
was only lost in the one test. 

There is another point which has been passed over by 
the authors, which also shows their want of appreciation 
of the physical facts occurring during the tests. We are 
told that 27 lb. of water escaped per hour through the 
blow-off cock ; this loss is presumed to be equal in each 
test. The quantity of water lost may, or may not, have 
been equal, but I am quite certain that the quantity of 
heat lost was not equal. 

Why was the tem re of the water which leaked 
out not taken? It almost seems that it was not taken, 
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boiler is much colder 
boiler. And that where 
perature there will be 


the boiler i 
no cold water 
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simply because there is no cold water in the boiler—it is 
all one temperature. 

In these trials the feed entering the boiler without the 
heater was at a tem of 124.8 deg. Fahr., and with 
the heater it was 325 deg. Fahr.—a difference of 200 deg. 
The cold feed simply streams down to the bottom of the 
boiler, and ers where the circulation is r 
any is ns Dag yd cock, Lye gs we may take it 
or granted that the temperature water leaking out 
during the trials was about 200 deg. more during the 
trial with the heater than during the trial without the 
heater. This represents a loss of about 200 x 27 x 12 = 
64,800 heat units lost, and unobserved by the authors. 

Of course, the difference of temperature may not have 
been the full 200 deg.; we do not know what it was—there 
was no place for it on the form. But my contention is 
that the whole test is ueeless when we w that the 
authors were capable of overlooking the two points to 
which I have drawn attention. It is impossible to know 
that other things of equal importance were not over- 
looked also. 

I would point out, what the authors have not done, 
that the di show a very much steadier steam pres- 
sure with the heater on than without; this is a charac- 
teristic of live-steam heating, and is a source of economy 
in itself, as every steam-user knows. 

Another interesting fact revealed in these diagrams is 
that this steadier steam pressure was carried during the test 
with the heater, in spite of the fact that temperature of 
the flues was allowed to fluctuate a great deal more during 
this test, and also the steadier pressure while using the 
soo was 14 lb. higher than during the test without the 

eater. 

I should sum up the results of these trials as follow :— 

With heater the steam pressure was very much steadier, 
and 14 lb. higher; this must show an economy in the 
engine, an economy which the man who pays for the 
cal would find out, although it did not come within the 
scope of these trials. 

he evaporation in the boiler was increased by the 
amount of steam and heat blown out of the heater when 
getting rid of the air. This was not measured. The use 
of the heater made good the extra heat lost in the lea! 
from the blow-off cock. is was not measured, e 
use of the heater made good all losses due to radiation 
“— to its being situated outside the boiler. 

All these losses are owing to the inherent defects of 
the type of heater used in these trials, and would not 
have occurred if an internal heater had been used, and 
the gain made by the heater would have been shown as a 
net gain, and not merely as balancing the losses. I am 
aware that there are internal heaters where the same 
attempt is made to blow the released air into the atmo- 
sphere ; but this part of such apparatus is never seriously 
used ; if it were, it would probably counterbalance the 
saving made to a t extent. 

The theory of live-steam feed-water heating, which I 
introduced in 1902, was touched upon during the discus- 
sion. In this theory I stated that heat was taken u 
more rapidly by evaporating water than by water whi 
was not evaporating ; the figures on which I made this 
statement were found experimentally by the late Sir 
Frederick Bramwell and Mr. William Anderson, and can 
be found in D. K. Clark’s ‘ Rules, Tables, and Data 
for Mechanical Engineers,” e 466; third edition. I 
showed that this fact, ascertained by them, was the 
natural outcome of well-known physical laws, which I 
shall re-state here, so that those who oppose the theory 
may know what they have to disprove. 

1. The rate at which heat will pass through a plate de- 
pends upon the difference of the temperature on the two 
sides of the plate. 

2. That all liquids produce cold (or extract heat) when 
evaporating ; and to this I would add that no amount of 
scouring or circulation can produce the cold which evapo- 
ration does, 

My opponents must either disprove these statements, 
or show that evaporation in a boiler doe; not follow the 
general law of evaporation. 

“ Avaustus W. HAmItton. 
Hon, President, Belfast Association of Engineers. 
Prince’s Dock, Belfast. 








NOTES ON THE USE OF 
MACHINES. 
To THe Eprror or ENGINEERING. 

Srm,—I note with interest the article on the use of 

rinding hines, by G. E. Livermore, in your issue of 

March 6. As one having some twenty-five years’ experi. 

ence with cylindrical grinding-machines, both with. their 

design and use, I am much lensed to see that there is 

coming to be a recognition of the usefulness of this ma- 
chine in machine-shop practice. 

Mr. Livermore says, ‘* It is safe to say that the grinding- 
machine has beyond the confines of the tool-room, 
and has established itself ir the shop as an indispensable, 
up-to-date machine-tool.” This, of course, has — true 


GRINDING 





good many years, and it is now gratifying to know 


for a 
that others besides myself are saying this. @ six years 
ago the we en had oman beyond the pont ee 
of the tool-room, and with hundreds of shops had estab- 
lished itself as an indispensable up-to-date machine-tool, 
and it has been surprising to me that so many people do 
not understand this fact, and that there are so many who 
do ine understand 8 ay. nae . ‘ 
reason, perhaps, ma, at when grinding- 
machines have been rohased and put into use there has 
been so much misunderstanding 
used, how the work should be turned before 1 
how the wheels should be manipulated, and so forth. I 
believe that much of this misunderstanding has been 
brought about by the published statements of those whose 


as to how they should be | E 





vane with a grinding-machine has been very limited, 
those whose experience has erally with a 
i —— proportioned an: t 
lines. erefore, when a really modern grinding-machine, 
intended to be used along modern lines, comes into a 
works, the writings of these inexperienced people only 


and | make confusion, and the modern machine does not accom- 


ish what it would were it not for the ideas obtained 
rom inexperienced writers. As one interested in the 

manufacture of grinding - machines, I am certainly 
pleased that such an article as this by Mr. Livermore has 
appeared, = the a that there is _— - man 
encourage the use of grinding h 3 no dou 
to those who have had no experi whatever, there are 
many things in this that will be helpful to them. 

There are, however, a great many statements in this 
article which do not fit a really modern grinding- 
machine. Mr. Livermore seems to have the impression 
that wheels are exploded while revolving by the expan- 
sion of the arbor on which they are mounted. After 
twenty-five years’ experience as a specialist in this line, I 
must say that I never knew of such a thing. I have only 
heard of it through similar articles to the one under con- 
sideration. 

Mr. Livermore also says that a piece of rubber should 
be placed between the wheel and the wheel collars. In 
a really modern machine this should not be done, as the 
collars should be vided with some fixed flexible lining 
more durable more substantial than rubber, paper, 
or leather. 3 ; 

Mr. Livermore seems to have the impression that 
wheels may be burst when starting up if the nut holding 
the wheel in place is screwed up tootightly. I have never 
known this to occur, for if the wheel has parallel sides, 
and the collars are true, and the wheel is of good con- 
struction, very careless tightening of the nut on the part 
of the operator can never cause the wheel to break. The 
breaking of the wheel is usually occasioned by a crack in 
it before being placed on the spindle. I am referring now 
tocylindrical grinding in a cylindrical grinding- ine ; 
the grinding-wheels used in rough foundry-work are 
often broken from “causes not to considered in this 
case. What Mr. Livermore says about preserving the 
tag, in order to know what grain and make the wheel is, 
is of great importance. 2 

Mr, Livermore evidently is writing from an experience 
of a very light machine of some old design when he speaks 
of spoiling work due to the expansion of the spindle after 
starting. The reason he gives for running water on to 
the diamond tool is novel tome. I certainly never knew 
the diamond-holder to expand by heat and allow the dia- 
mond to fall out. The reason I would run water upon 
the diamond is to prevent the diamond itself from m- 
ing very hot and therefore grinding a flat spot on it, but 
never to prevent the holder from expanding, as I do not 
believe it ever will from this cause. 

His description of truing the centres applies to a uni- 
versal grinding-machine only, and there is a vast difference 
between a universal grinding-machine and a modern 
manufacturing plain-machine. The one is suitable for 

orming work of a great many shapes and angles as 
well as holes, cutters, and so forth, but not for ——s 
large quantities of work, while the plain-machine wi 
produce large qualities of work in a short time. 





_ What Mr. Livermore says about centre holes in work | f 


is most important, and it seems strange that a modern 
machine-tool works should neglect this point, but it is 
evident that Mr. Livermore, like myself, has found this 
neglect with the use of a grinding-machine. Unless the 
centre holes in work are round and have clearance with 
peed eg of the centres it is evident that no grinding- 
machine could produce round work. Mr. Livermore, 
however, is evidently describing the work of a tool-maker, 
for certainly an operator in producing work in a manu- 
facturing way would lose much valuable time in pursuing 
the method he describes of determining the correctness 
of the centre holes, for if he was a good operator he 
should have a number of pieces ground while one would 
pod through this process of examination described 
by Mr. Livermore. f 

He speaks of the operation of getting the machine 
straight, and says if the piece to be ground has only about 
0.005 in. to come off, care must be taken in getting the 
machine straight. With a really modern grinding-machine 
and modern pains, > is too expensive to grind work 
with as little as 0.005 in. upon it, for the reason that it 
does uire so much care to get the machine straight. 
There never be less than ;; in. diameter to be 
removed on any size of work if it is ground commercially. 

He described truing the wheel to get the face perfectly 
_— with the ways of the machine, in order that the 
ace of the wheel may bear all over on the work ; this to 

vent feed lines. e says that after the machine has 
made straight the diamond tool should be put in 
once more to ea fine cut over the wheel. I do not 
know just why this should be done. I cannot see that 
there is any reason for it, as the alignment between the 
ways of hae machine os the face = a wheel is = 
changed in the slightest by getting the machine straight. 
However, the more times the face of the wheel can be 
made ect during a day’s work of grinding, the more 
profitable will be the grinding-machine. The prevailing 
notion, however, is contrary to this, the feeling being that 
time is lost when mew | the wheel. With a really modern 
machine time is saved by truing the wheel. 

In regard to the driving-belt being endless, this is 
desirable provided it does not involve too mach difficulty 
in taking up the stretch of the belt. There is made in 

ngland a system of belt fastening by wires that are 
clinched on the belt and form a hinge, through the joint 
of which is placed a piece of raw hide. This torms an 
excellent joint for a grinding-machine ; and, further, if 
the machine is really substantial and modern, a consider- 


id | destructive both 





able joint in the belt is practical without affecting the 
work, although I have seen belt joints that would be 
to the machine and to the work. 

Mr. Livermore speaks of the use of steady-rests, and 
seems to have the old-fashioned idea about their use. He 
says: “If the work is not round, takea light cut to true 
up the part which comes in contact with rest.” This 
is directly contrary to the use of the steady-rest with a 
really modern machine. In the latter case, no matter how 
much out of truth the work may be, the rests (never one, 
come ee 4 there is room x more ten one) _ 

brought directly st the imperfect work, and 
grinding should saeeel oth the rest in contact with the 
a oy ed work. If = rests -” aepeny shaped at 
t! bearing-points, are rigid without springs, the 
work must be perfectly round; it cannot be otherwise. 
It is difficult to underatand how Mr. Livermore would 
make a place ectly round on a piece of work by 
t a light cut on it without a steady-rest. I doubt if 
it be done. After years of experience I have never 
been able to do this. 

Mr. Livermore speaks of the use of the diamond to clear 
away particles of metal which prevent the wheel from 
cutting, and help to cause heating. I would say that 
these particles of metal he speaks of on the wheel are there 
because he is not using the right wheel for the work. 
Given the right wheel for the work in hand, and the right 
revolution of work, and the right speed of wheel, and 
these particles of steel will not adhere to the wheel. 

He says, where the wheel is being constantly stopped 
and started, it does a great deal to do away with the 
usefulness of automatic cross-feeds, and that if a piece of 
work is left in a machine nearly finished, and the wheel 
stopped and allowed to cool, it is found on starting u 

in that it is not cutting, &c. This to occur in old- 
time machines, but in a really modern machine, heavily 
proportioned and well-designed to do away with the effect 
of expansion and contraction, this cannot and does not 
occur. What he says in regard to the common belief 
that a wheel occasionally digs into the work is quite true. 
The trouble is caused by the spring of the work towards 
the wheel in every case, and never by any fault of the 
machine or wheel, unless it may be that an operator, as 
he says, is using too bard a wheel for his work. 

In regard to what Mr. Livermore says as to the length 
of the bed of the machine, that the test length the 
machine grind can be accomplished without over- 
hanging the work-table, I would say after years of ex- 

rience that the relation of the length of the bed to the 

ength of the table should be such that when the average 

short work is being ground the table will slightly over- 
hang the ways on each end. This is absolutely necessary 
to keep the ways straight through long periods of time. 

I will pass over what Mr. Livermore has to say about 
hole-grinding, for I am not sufficiently familiar with the 
latest practice in regard to this to be interested. 

He speaks about the difficulty of having at the ends of 
the shaft a small part which is of reduced diameter, and 
where it is necessary to grind up to the shoulder. He 
says “that up to the present we have not got wheels 
which stand up well at the edge, although we may before 
long have a wheel which it will be ble to turn up to 
suit certain forms ; but for the time being we must do the 
best with the wheels now in use,” &. I have been 
amiliar for several years with wheels that do not occa- 
sion any trouble that he speaks of. I know of no diffi- 
culty in grinding close to the shoulder, and having the 
diameter exactly the same close to the shoulder, as it is 
2 in. from the shoulder, or 4 in. The secret of keeping a 
wheel perfectly — on the face to maintain perfec- 
tion of diameter of the work over the entire cutting face 
of the wheel, wherever that wheel may stop, is in travers- 
ing the work the full width of the face every revolution 
of work. The trouble he speaks of is many times caused 
by a slight springing of the work away from the wheel at 
the shoulder, due to the fact that slightly more work is 
done when the corner of the wheel comes in contact with 
the metal left at the point of reversal, and not through 
any fault of the wheel itself. Proper steady-rests and 
the resting of the table for an instant at this point over- 
come the difficulty. I do not see any necessity for eating 
in near the shoulder as he descri although it is, o 
course, a perfectly feasible thing to do; but in no case 
should the wheel be cut away, and the wider the face of 
the wheel the better. I know of no limit to the width, 
provided proper steady-rests without springs are used. _ 

What . Livermore says about grinding-wheels is 
— true, and no doubt his article will do much in 
this connection, as so many misunderstand the facts in 
4 to grinding of key ways. 

. Livermore's remarks in regard to the quantity of 
material to be left for finish is quite contrary to the 
writer's experience with really modern machines. With 
the modern machine the greatest saving is made by 
taking a very heavy cut on the lathe with deep tool 
marks, leaving relatively a considerable amount to grind 
off, whether the work be small or large. On the work he 
mentions—namely, as small as 1 in. in diameter—I find 
it the most economical to turn that work very roughly, 
leaving from 3+ in. to 1: in. on its diameter. With 
modern machine it will not take as on to grind such a 
piece with #; in. on it as it will with only 0.006 in. on it, 
the reason being that it is difficult to adjust steady-rests 
before the 0.006 in. has nm removed, as one or two 

in a modern machine with a wide wheel will 
remove this before the operator has time to ascertain 
the effect of the steady-rest. He will either spoil the 
work, or take too long to grind it. With hardened 
pieces, of course, enough must be left on so that the piece 
may be ground clean and true, if not perfectly straight. 
He says, ‘‘Good careful turning will make all the differ- 
ence to the grinding time.” areful turning may some- 
times increase the grinding time ; I have known this to 
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in many cases. With a modern heavy grinding- - I it is in order that the aviator would be ablc 
pach gry waders ed ket eth Cea Te oy Soa | eaaler, sah fhe wind, i bi con be woul 
he grinding- io save more ti 3 uire a mem ily as an advance 
thoa it would appear to the inexperienced to be possible, Srr,—As I understand Mr. Rankin Kennedy’s scheme, satenamges 0 ble maveglamn’ ant tare Wash sehd thas onc 
whether the be small or large. he will support his air-ship on soles Pee Sree an animal is able to see the wind, and no doubt it could 
Inr to the number of steady-rests to be used, the | size. Under such conditions most of the weight will be| be trained to communicate with the aviator, and let him 
only rale I know is to place all the rests there is room for | 12 the planes, and the platform or car will become small. | know whether to increase or decrease the pitch of his 
on the piece of work. There is never anything lost by | Which will rotate when the motor is started, the planes propeller to suit the varying velocities of same, as 
i work, | or the car? **No man can where the wind bloweth nor where it 


the use of steady-rests, however short the piece of 
The time taken to select the rests and place 
always more than saved by quicker and better work, e 


ee 2S eae 
ew. w 
held the belief that grinding-wheels should have wedi 


varying their speed, to-day it is my belief that the 
8 ; ef the inding-wheel shou remain constant, and 
that that speed should be one that is suitable to 
the material of which the grinding-wheel is made, some 
material working better at some speeds than at others. 
The wheels with which I am familiar work best at about 
6000 surface feet per minute, and are always, as far as 
possible, kept at that constant speed. The variation, 
when required, is made in the revolution of the work. 

Mr. Livermore shows a cut of a tool oa py the 
Norton Grinding Company, of Worcester, ; Cal, 
and while it is true that certain numbers of these were 
ground with a wheel speed of 5000 ft. when roughing, 
6000 ft. when finishing, it is also true that a better result 
was obtained at another time, by the wheel running 
6000 ft. in both cases. — j 

On the whole there is much in Mr. Livermore's article 
that is of value to the grinding expert, but it would be 
unfortunate if an operator having a modern heavy plain 
grinding-machine should take it literally. In that case 
there would be misunderstanding of facts, and the modern 
machine would not succeed. 

I am, Sir, yours truly, 
London, March 9, 1908. C. H. Norton, 








“THE ANDES AND THE AMAZON.” 
To THe Epitor or ENGINEERING. 

Siz,—In your edition of the 13th inst. there ap 
an uukind review of my book, ‘‘The Andes an 
Amazon: Life and Travel in Peru,” to which, no doubt, 
in justice, you will permit me to reply. The book isa work 
of travel and im ion, with some chapters devoted to 
the country’s natural 


the 


giving exact information u 


resources, with a good deal of quite new data relating to ( 


the mining regions and to the navigable affiuents of the 
Upper Amazon. Much of this work, although of a tech- 
nical nature, is unnoticed by your reviewer—the reviewer 
of a technical journal ; but having discovered a misplaced 
preposition somewhere in the text, he carps upon it, and 
is unable to see beyond it. Also he takes upon himself to 
sneeringly dub the author a disciple of Ruskin and 
Carlyle. Is this, then, a it were the case, to be 
considered derogatory ? ter this he rudely falls foul of 
the author pay ene felt and endeavoured to depict 
something of the com of the Andes, although his 
remarks seem to show that he has never crossed a moun- 
tain range Can perhaps, from the security of his 
armchair ; or, if he has, he failed to be impressed by 
it. It is quite impossible to understand the attitude of 
such a criticism as this, especially in a technical journal. 
The book had some faults ; it was a first book, and would 
have borne condensing somewhat ; but, notwithstanding 
your reviewer’s unintelligent condemnation, the author 
finds consolation in the fact that the whole London Press, 
technical and literary, reviewed the y 
favourably, in most cases with much appreciation, and 
that it is now in its second edition. 


Yours aly, 
C. Reainatp Enock, F.R.G 8. 

Northwood, Middlesex, March 16, 1908. 

P.S.—The book is not a volume of the South American 
Series, as stated in the review, although it is true that 
this volume, by the writer also, is now in the press. 

[We forwarded a copy of Mr. Enock’s letter to our 
reviewer, and he replies as follows:—‘* You have been 
courteous enovgh to allow me to reply to the above 
letter. I seat aie with an apology to whom it is due. 
I was misled by an advertisement on the cover of the 
book in question into thinking it was a volume of the 
South American Series, I regret the error. The grava- 
men of Mr. ee against me seems to be 
that I criticised his’ beok from a literary rather than 
from a technical standpoint. So large a part of the book is 
devoted to description, and written in language evidently 
intended to have a li value, that there was every 
excuse for so doing. Style is the technique of the author, 
and no good intentions nor valuable data can atone for 
its absence in a book of this nature. I gave my opinion 
that Mr. Enock’s new information was were it 

tin suitable form ; it is the form I condemn, and Mr. 
5 <s Se does nothing to —_— me think better Jno 
it. Mr. Ruskin’s is av angerous weapon 
those who have ide Ruskin’s, ius, and it was with 
reference to this only that I called Mr. Enock a disci 
of Ruskin. If an sathor chooses to indulge in ‘fine 
writing,’ he really cannot complain if his style is criticised. 

“I do not know what. remarks of mine led Mr. Enock 
to believe that_ my mountaineering had been done from 
an armchair. I have never climbed in the Andes, but I 

ve had some experi elsewhere, and Mr. Enock’s 
accounts of his own climbs do not convince me that he is 
& very practised mountaineer himself. I yield to no one in 
my admiration of peaks, passes, and mg though I 
hope, if I ever express it in _ I employ a rather 
more chastened style than of Mr. Enock. I regret 


that he should think me either rude or unintelligent. Ashe 
literary, on his 


¢ to remain in a minority.” — Ed. E.] 


has the whole London Press, technical and 
side, I must becon 





Yours truly, 
Terra Frema. 
—_ 


To THe Eprror or ENGINEERING. 


Srm,—Accompanying this is a sketch of a simple piece 
of apparatus demonstrating the so-called “ i 
paradox ” which Mr. Phillips undertakes (in week’s 
issue) to unravel. 

As far as Iam concerned it is ‘‘ unravelled” already, 
but I am rather curious to hear Mr. — explanation, 
as he volunteered to give it. Possibly Mr. Phillips may 


recognise it when he sees the sketch, and has heard it 
explained ; but, if not, will he state what happens when 
a strong blast of air is sent down the tube a ance 
The lower disc C is suspended from the upper one B by 
three fine threads D, and parallel to it. 


co) 














It is a startling experiment, and any reader who is not 
familiar with it can easily try it. : 

As to Mr. Phillips’s reference to occultism, and (obvi- 
ously) wild theories, I am fully aware that there is nothing 
occult about either this or ‘‘ aspiration.” 

Seeing that the latter phenomenon is demonstrable 
and very simply, by another experiment), it is surely 
idle to say that ‘‘it is one of the theories that have 

discredit on aeronautics.” I certainly never 
bh this quoted to its detriment. On the contrary, I 
hold (and am not alone in doing so) t' “aspiration ” is 
one of the phenomena that help to make the study of flight 
so deeply fascinating. I quite understand the conjoint 
action of gravity and wind pressure as a source of 
extraneous power in flight. 

Yours faithfully, 
Srpyey H. Hoiianps. 
61, Parliament Hill Mansions, Lissenden-gardens, 
Highgate, N.W., March 16, 1908. 





To THE EprToR OF ENGINEERING. 

Srr,—Mr. Kennedy owns up to the fact that we get a 
very ee efficiency with a? sie. and we lose 
16 on our own responsibility , Owing 
to the air being accelerated to an enormous velocity. 

Well, for an example, we will let it remain at that ; 
but where does this leave us in the case of the propeller 
being in front of the maehine (as it should be). 

As'a matter of fact we get the Joss (owing to the 
enormous velocity, &c.) returned to us as a means of 
lifting the aeroplane, and so it is not really a loss after all. 

In to ‘‘small rotating planes,” Sir Hiram 
Maxim’s machine had propellers 18 ft. in diameter. 

__ In regard to Mr. R. ) 
if it isa fact that a vertically- 


gives an 
thrust when acting in a 


zontal current of 


air? Ifso, may I offer as a plausible explanation 

it is entirely owing to its continually working in fresh 
air (of which we “ ers” require a great quantity 
after perusing some of letters). 


“ee Band’ ten 7 er us patie | that oe oe 
a+ a = a* + fF? 2 at to 
oe round the problem of increased lift when he states : 
—“*If the blades are met by the moving air, 
extract a certain amount of power out of it ” (the moving 
i i but look further :— 
int out that the air goes with the other 
half of the ; but, all 
obvious there is a gain in lift.” Now 
to believe that by taking a penny out of a right-hand 
pocket and transferring it to a left-hand 
are in reality richer than we were before, w 
as does not attempt to explain the 
Phillips so ably does in his letter. 
toalene Wings, gravity tending to Dall 
motionless wi gravity 
while the wind endeavours to raise = 
to) 


tg th least. A true og 
lous, to say the ex 

contained in the latter part of Ms. Phillips's 
I may state that I have dreamed at 

I was fiying over the face of the 
means of concentrating my will 
without any further action on my Part; 


should be relegated to d 
Feeds 


a ce On ; tell us that such 
things indicate Ties we shall overcome difficulties, and 
that we shall attain a high position ; but whether it will 
be by means of an , explosion, 
halter, they donot say. What does Mr. Roe want 
variable-pitch propeller for ? 





8. Cree Brown’s letter, may I ask | PFO 


they will | C@rry: 





Yours faithfully, 
<The G igh 4 JOHN KirKsy. 
"March 14, 1908, 


To Tue Eprror or ENGINEERING. 

Srr,—Mr. Rankin Kennedy’s letter on helicopters, 
or screw flying-machines, in your issue of the 14th ult, 
together with your interesting comment and the letters 
in your subsequent issue, lead me to add some further 
considerations affecting this type of machine, which first 
occurred to me when connected with the B. F. Sturte- 
vant Company, fan manufacturers, of Boston, some five 


years a 
Mr. Sydney H. Hollands does not seem to catch the 
real point of the criticisms of aeroplanes propelled = 
fast ain ng 2 > The lifting = ofany mechani 
flying-machine is determined by the formula, 


FeMYV, 
in which F is the lifting force, M the mass per second of 


air directed downwards, and V the absolute velocity with 
which the air is moved. On the other hand, the power 


required for flying, neglecting friction, eddies, and 

“*waste velocity ”"—t.e., velocity of air in directions other — 

than downward—is determined by the familiar formula, 
P=3;MV% 


in which M, as before, is the mass of air acted on per 
second. It thus appears that the greatest lift from the 
least power is obtained when the mass per second of air 
directed downwards is as large as possible, and its velocity 
is as low as possible, for, by combining the two equations 
above, we have 

F?=2PM; 


in other words, for a given lifting force, the power 
required varies as the mass of air per second directed 
Sesenene. Putting the equation in another form, we 
ave 
P 

F=2 Vv 
from which it is evident that, for a given lifting force 
the power consumed varies directly as the down 
velocity of the air acted on. 

Now, in the aeroplane, the lifting reaction is obtained 
from the air thrown downward by the gliding planes, 
their inclination, and their velocity forward, from which 
follows the well-known fact that the faster the planes are 
moved, the smaller they can be and still sustain a given 
weight, and which also su; that, if it were feasible 
to ar So inclination of the planes, and thereby vary 
the ity with which the air is forced downward, it 
might be possible, by epee | the angle of the blades 
as speed is gotten up, to keep down the consumption of 


power. 

The objection to a which pulls or pushes a 
plane forward is that, however efficacious it may be in 
moving the plane, it must also im some absolute 
velocity to the air, but in a horizontal direction, which is 
not useful in lifting. mer eye with a rapidly moving 

er pushing a sharply inclined plane, this velocity 
may be quite high, and may represent a comparatively 
great waste of . We have reasons, fore, for 
expecting better results from helicopters, where all these 
ae —— of ay me &e., — | vee “4 
mented upon wit! precision until act ift- 
ing is obtained. Two diss wheels could be one 
above another, and rotated in opposite di by a 
single motor suspended beneath on a quill driving the 
lower wheel anda shaft, extending through the quill, 
The um form makes it 


ly be necessary to shift the centre 
of gravity to one side, thereby inclining the axis so that 
) dise wheels would tend to down an inclined plane, 
while at the same time continually mayen | by ecrew- 
ing up into the air. As to the from falling, sug- 
by one of your ents, such a machine 
would have great vane area the right shape 
to act asa a ~ Pm 
er’ yours, 
Pan Gito. H. Grason Company, 


March 9, 1908. Per Gro. H. Grason. 





British GoLp.—The value of the gold produced in the 
British Empire in 1906 was 49,500,000/. In this total 
British India figured for 2,230,286/.; the Australian Com- 
monwealth, for 14,647,716/.; the Dominion of New Zealand, 
for 2,270,904/. ; Natal, for 3087. ; the Cape Colony, for 
11172. ; the Transvaal, for 24,606,336. ; South Rhodesia, 
for 1,985,100/.; the Coast, for 822,025/.; British 

* for 316;9002.; and Sarawak, Papua, and the 
Federated Malay States, for 297,696/. 
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LIMITED, GLASGOW. 


(For Description, see Page 359.) 
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COAL AND INDUSTRY. 


Or the many elements essential to industry, coal 
is the most important, and least dispensable. One 
would therefore have thought that no ment, 
however specious, could have induced any Govern- 
ment to prosecute legislation that could possibly be 
a tax on this requisite to the continued prosperity 
of the people. But even coal is not immune from 
attacks of legislative zeal, and unless there is 
a phenomenal awakening of the people to the in- 
fluence upon the common weal of an eight-hour day 
scheme, promoted in the interests of a few clamant 
miners, serious consequences to industry must 
follow at once. Class legislation has occasionall 
some reason on its side, even if it be only the — 
ing of the Egyptian ” in the person of the capitalist ; 
but in this instance of the miners’ i gn eae day 
it is difficult. to discover any sound advantage. 
The Bill is opposed by many miners. A miners’ 
representative in Parliament said before a Home 
Office Committee appointed to investigate the 
question that from a purely agen ey point 
of view a legal eight-hour day would be one of 
the greatest evils that ever came into the County 


i of Durham. If Durham, why not elsewhere? The 


Bill is unnecessary. Miners are so well organised 
that they can themselves dictate terms, and a 
maximum limit to the hours of labour would inter- 


ss4|fere unduly with their rights as workers. At 


present the average working hours, fixed by the 
volun action of the men, is 43 hours 13 minutes 

, equal to just over seven hours per day. 
tn the humanitarian point of view, about which 
much is said, no benefit can result. The Home 
Office Committee already referred to reported ‘‘that 





the health and physique of coal-miners at the 


the| constant aggregate? As with all 





present time compares favourably with that of 
other class of wor and, while we can 
found in the districts in which the longest hours are 
worked ‘that the same standard is not maintained, 
we believe, ng al pormnny sh of aoe under- 
to eight per day cannot be ex to 
uce any marked change.” The ne machen’. ws 
ument is that the limitation in the hours of work 
ill necessitate for a given output an increased 
arp of vy cee ut we present workers 
eit part of their tw to the 
new comers? If ak oe is to seed the ookat the 
increased wages bill involved in a eg of 
ialist. pro- 
, the idea is obviously to increase the pre- 


“"}| mium on idleness, and it becomes again imperative 


to reduce the favourite formula of the Socialist to 


will} fundamental truth. 


The first question in regard to the economics of 
the subject has reference to the extent of the prob- 
able reduction in output. This is more or less 
problematical, but the Home Office Committee 
decided that ‘‘ some diminution of production would 
follow a statutory reduction of hours, whether 
introduced gradually or suddenly.” Some con- 
sider that it would be negligible ; others that it 
would equal 10 per cent. If the miner worked 
eight hours per day, all might be well ; but, as he 
earns a high wage, he must have his off-days. 
Since under the | sliding-scale his remuneration 
varies in most instances with the price of coal, 
and the latter with a due proportion between 
demand and supply, it follows that it is not 
always to his interest to maintain the supply. 
This is proved by the voluntary idleness practised 
during periods of coal famine and excessive prices. 
The miner, like many workers, will not work as long 


-|as he has a shilling in his pocket. It is therefore 


idle to believe that merely because hours are re- 
duced men will absent themselves less. The guidi 
influence is not the number of hours, but the 


at | superfluity or otherwise of pocket-money. It will 


become, therefore, a case of at least maintaining 
the present wage at the cost probably, of the 
output. The ingenuity of the engineer .will be 
taxed, as it has always been, to balance the bill. 
in the mechanical appliances in mines 
has been continuous ; but there are, it is true, 
sibilities of still further efficiency. The speed of 

inding will be increased, so that the miners may 
occupy less time in getting from the bank to the 
face, or vice versd. In some cases, too, a third road 
can be driven for the travel of the men into the 
me This i peeece ome 5 motive power as 
well as capital ex iture, and, a ther 
from the pa very to whether the thicksees or 
extent of unworked seam justifies it, the charges 
_— be seupnenias, ith reduced hours of 
worki e proportion of ‘‘ oncost” es to 
the total must ae Where Pity oon 
ments can be made, the reduction in output may 
not be directly pneemnnte to the shortening of 
working hours, but there can be no question that 
the net result must be to lessen the production of 
coal, and consequently to increase the price, 
bably to the extent of from 7 to 10 per cent. Phis 
is the more certain if workmen insist on the main- 
ane of their weekly wage for fewer hours of 
work. 

The inexorable law of supply and demand makes 
any alternative improbable, and the increased price 
must be borne by the industrial community. In 
foreign markets the coal-owner will yield ; but at 
home the burden will be transferred. When, 
through miners’ strikes, the output was reduced 20 
million tons, prices went up to famine rates. Excess 
of demand over supply last year ran prices to a 
level almost ruinous to ind . If, as is urged by 
many, the output is reduced by 20 to 25 million 
tons, the conditions will be unsatisfactory. There 
is no need to enforce here the fact that coal is 
indispensable to industry, but it is important to 
indicate some possible directions where increased 
prices. would directly affect the people. The 
railways use some 16 million tons of fuel, and 
were the price increased 1s. per ton the cost of 
transit of passengers and material would be aug- 
mented to the extent of 800,000/., a sum whic 
must be debited to the consumer. Similarly with 
the over-sea transport of supplies. Of the cost of 

ing *‘ tramp” steamers, fuel accounts for one- 
fifth, and between 30 and 40 million tons are used. 
Here the shilling increase would mean something 
like 1,750,000/., which must be paid by the con- 
sumer. Even more direct in its incidence would 
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be the tax on coal for gas lighting. An increase of 
1s. 6d. per ton would immediately add 2d. to the 

rice of each 1000 cubic feet of gas. House- 

olds would be affected. The effect on industries 
would be similarly felt. In handicapping British 
against foreign manufacturers there would be a 
reduction in the volume of employment for British 
workmen. In the making of iron--the basis of all 
mechanical work—one must not forget that coal 
represents from one-third to a half the total cost, 
and labour only from 8 to 10 per cent., and any 
increase in the price of the 30,000,000 tons used in 
this way would have considerable and far-reaching 
influence. And so one might go through the whole 
list. In cement-making coal accounts for a third of 
the cost, and a 1s. increase would mean a surcharge 
of 250,0001. on our total output. As the Home Office 
Committee said:—‘‘In no other country are its 
manufacturing activities so completely dependent 
upon the supply of coal produced within its borders.” 
In a word, coal may described as the food of 
industry, and it seems a travesty in political ethics 
that industry should thus be handicapped by a 
Government returned to power largely as a protest 
of the working classes against what they considered 
to be the neglect of their interests. 





THE ADMIRALTY AND THE NAVY 
ENGINEER. 

Tr is unfortunate that great questions of policy 
unavoidably overshadowed important questions of 
administration during the recent Navy debates in 
the House of Commons. This was also the case 
when the House of Lords directed their attention 
to the state of the Navy on the evening of the 
18th inst. That is as one would expect so far as 
the Upper House is concerned ; the cool philosophic 
atmosphere there would damp the most ardent of 
administrative reformers. n the present House 
of Commons it should be quite different. Yet 
although there was, as usual, a long debate on 
the general naval policy of the Government, on 
the motion to go into Committee of Supply, it was 
continued when the vote for the personnel was 
before the House, largely because the Government 
were somewhat uncertain in their pledge to re- 
cognise the requirements of the immediate future 
in order to maintain the two-Power standard. 
As a consequence several important questions 
affecting the personnel, and, therefore, the efficiency 
of the use of munitions of war, were neglected. 
Amongst these the case of the naval engineer calls 
for close consideration. It is true that the Secre- 
tary of the Admiralty intimated certain concessions. 
These were not quite consistent with the promises 

reviously made, as will presently be shown. 
ere was, however, no explanation offered as to 
what the Admiralty propose to do in connection 
with the claims of the existing engineer officers of 
the Navy to make their position harmonise with 
the new conditions which must arise soon, when the 
young officers in the engine-room will have a rank 
and status denied to the older and more experienced 
engineering officers. 
he prospect of such an anomaly led, as 
is well known, to the appointment some months 
ago of a committee, consisting of officers of the 
military, engineer, and marine branches, pre- 
sided over by Admiral Sir A. Douglas, to 
specially consider and report upon certain changes 
that may be necessary in relation to the several 
branches of officers, in consequence of the intro- 
duction of the new scheme of naval training. 
The Committee made their report a considerable 
time ago, and yet the Secretary of the Admiralty 
has not found it convenient to lay the report 
in its entirety upon the table of the House of 
Commons. It would seem as if the Admiralty are 
still reluctant to deal with the subject, notwith- 
standing the large consensus of opinion in favour of 
a change, even among the military officers of the 
Service. The case was ably put before Parliament 
once —_ during the debates by Mr. T. A. Brams- 
don, the senior M.P. for Portsmouth, and Mr. 
Josiah C, Wedgwood, M.P. for Newcastle-under- 
Lyme, both of whom exceptional knowled, 
of the subject from their close association with the 
engineer branch of the Royal Navy. In replying to 
the questions raised, the Secretary of the Admiralty 
stated that he did not hesitate to express his sym- 
pathy with the naval engineer-officers in their dis- 
satisfaction with their present anomalous position, 
and he admitted that the new condition of things 
necessitated a reconsideration of the relations exist- 








ing between the engineer and military branches of 
the Royal Navy. He further stated that although he 
could not give a definite answer at the moment, he 
would report to the Admiralty the strong argu- 
ments that had been advan for including the 
engineering branch as a section of the military 
branch of the Navy, and for giving the engineer 
officers proper disciplinary control over their sub- 
ordinates. The Secretary of the Admiralty will be 
rendering a great service to the Navy and the 
country if he succeeds in impressing these views 
upon the members of the Admiralty Board. 

We hope, however, that every opportunity will 
be taken by Members of Parliament to encourage 
Mr. Robertson and the Board of Admiralty in the 
realisation of this reform, because such support 
is essential where prejudice has to be overcome, 
and in this case the only obstacle is the prejudice 
of the military officer. The storming of this 
barrier has occupied many years. As long ago 
as in 1876—long before the science of engineering 
attained the all-embracing importance in the 
Royal Navy that it has at the present time— 
it was recommended by an Admiralty Committee 
which sat under the presidency of the late Admiral 
Sir A. C. Key, that the engineer officers should be 
included in the military branch of the Navy, and 
invested with disciplinary powers over their men. 
If sucha step was considered necessary in the in- 
terests of naval efficiency over thirty years ago, 
how much more necessary is it at the present time ? 
The fact has been amply recognised in the new 
scheme of naval training, which practically trains 
every naval officer as an engineer. Moreover, the 
alterations in the designations of the rank of the 
existing engineer officers, which resulted from the 
publication of Lord Selborne’s Memorandum of 
December, 1902, when the new system of naval 
training was introduced, foreshadowed the fusion 
which must take place between the existing 
engineer officers and the officers of the military 
branch of the Navy. Asa consequence of Lord 
Selborne’s Memorandum, the titles of the existing 
engineer officers were altered, and they were given 
the compound designations of engineer-lieutenant, 
engineer-commander, engineer-captain, and engineer- 
admiral, which they now hold. An Admiralty circular 
letter, dated March 23, 1903, in giving official effect 
to, and further explanation of, the provisions of 
Lord Selborne’s nesamniens, stated, amongst 
other matters, the following :—‘‘ While the assump- 
tion of the new titles does not affect generally the 
status of the engineer officers, it will facilitate the 
fusion that must take place when the lieutenants 
(E.) under the new scheme come into the Service.” 
The advent of these lieutenants (E.), who are the 
engineer officers of the new scheme of training, is 
becoming imminent, and it is time their Lordships 
of the Admiralty indicated their intention of making 
the alteration in the status of the existing engineer 
officers, which must soon inevitably take = he, The 
present system, which imposes enormous and ever- 
pressing responsibilities upon the engineer officers, 
and refuses to invest them with the military 
status and disciplinary powers which can alone enable 
them to meet their responsibilities efficiently, is 
inconsistent, to say the least, and the seemin 
adherence of the Admiralty to it is subversive of 
the best interests of the Navy. - The demands’ of 
naval efficiency will not be satisfied with anything 
short of a complete recognition of the military 
value of the engineer branch, and the conferring 
upon its officers of that disciplinary control neces- 

to enable them to do their duty satisfactorily. 
“i replying generally to the criticisms of the hon. 
members who took part in the debate on Vote I., 
the Secretary of the Admiralty announced that the 
full pay of engineer-captains, which now varies 
from between 35s. and 40s. per day, will remain 
at the same minimum and maximum, but instead 
of rising to the maximum by yearly increments of 
1s. day, whereby the maximum rate would be 
reached in five years, there will now be two yearly 
increments of increase of 2s. 6d. per day, so that 
the maximum will be reached after two years’ ser- 
vice. As to the engineer-commanders, who have 
bitterly complained in the matter of pay, the rate 
of 24s. per dy is to be granted after sixteen years’ 
seniority as engineer-lieutenant and engineer-com- 
mander. The Secretary of the Admiralty also stated 
that there were other modifications of too technical 
a character to trouble the House with. With regard 
to retirement, he further said that the ages for com- 
pulsory and optional retirement are to be reduced, 
and a new and improved scale of retired pay, 








framed on the same lines as that for officers of the 
military branch, is to be applied in the case of 
officers accepting the new Ps vl What these 
conditions are was, however, not stated. 

When Lord Selborne’s Memorandum of Decem- 
ber, 1902, was ee it contained new and 
improved rates of pay for existing engineer officers. 
The lowest rate of poy allowed therein for engineer- 
commanders was 24s. per day, and an Admiralty 
circular letter, dated also December, 1902, con- 
tained these new rates of pay for engineer officers. 
Here, then, we had a distinct promise that the 
lowest rate of pay for officers of this rank was to be 
24s. per day—t.e., 24s. per day on promotion to that 
rank. It was also further promised that promotion 
to the rank should become accelerated, and that en- 
gineer officers were to become engineer-commanders 
after twelve years’ service as engineer-lieutenants. 
Subsequently another Admiralty circular letter, 
dated hh 23, 1903, appeared. This confirmed 
the terms of the circular letter of December, 1902, 
and stated that ‘‘ the alterations in rank and pay 
of engineer officers, as laid down in Admiralty 
circular letter No. 140, of December 19, 1902, 
will come into effect on April 1, 1903, and the 
— of engineer officers on the Navy List will 

arranged at the same date.” 

It is surprising that after such distinct and de- 
liberate promises the rate of 24s. per day is not 


to be paid to engineer-commanders on promotion. 
Ins of as out such promise, it was subse- 
quently sta that engineer officers receiving 


accelerated promotion would receive the sum of 
18s. per day, or the same rate which they would 
have continued to receive had they not been pro- 
moted from the rank of engineer - lieutenant. 
Instead of benefiting by the provisions of Lord Sel- 
borne’s Memorandum, some engineer officers have 
actually lost by the interpretation which the officials 
of the ‘Admiralty have given to the matter. Again, 
although accelerated promotion to the rank of 
engineer-commander has been carried out after 
twelve years’ service as engineer-lieutenant, the Ad- 
miralty have recently announced their intention to 
stop this accelerated promotion after the year 1912. 
he present intention of the Admiralty, as ex- 
ressed by the Secretary of the Admiralty, to grant 

Ss. per day to engineer-commanders only after 
they have completed 16 years’ service as engineer- 
lieutenants and engineer-commanders is a very 
trifling concession indeed ; it affects very few officers, 
and in their case it merely resolves itself into a 
restitution of back pay, of which they have been 
unfairly deprived, and leaves the promise of 24s. a 
day on promotion to the rank of engineer-com- 
mander exactly where it stood. 

We are satisfied that the present Board have but 
one aim—the maintenance of the efficiency of the 
Service—and that the reforming zeal of the First 
Sea Lord (Sir John Fisher) will continue to be 
exerted, against vigorous opposition, in conceding 
to the engineering branch of the Service the recog- 
nition, in respect alike of rank, pay, and pension, 
which the importance of their work and the disci- 
pline of the Service make imperative. We recognise 
the great difficulties he has to contend with when 
old-established customs have to go by the board. 
He is therefore the more to be congratulated upon 
the concessions so far made. 





TRANS-ATLANTIC WIRELESS 
TELEGRAPHY. 

On Friday, March 13, Mr. G. Marconi, LL.D., 
D.Sc., delivered a discourse on ‘ Trans-Atlantic 
Wireless Telegraphy ” in the overcrowded theatre 
of the Royal Institution. Sir William Crookes, who 
had signed the invitation to the lecturer, took the 
chair. This invitation, Mr. Marconi stated in his 
introductory remarks, was conveyed to him at 
Glace Bay, Nova Scotia, on October 19 last, by 
wireless telegraphy, and he replied by the same 
way. The lecture took the shape of an historical 
review of the results and observations recorded 
during the numerous tests and experiments by 
himself and his collaborators, Professor J. A. 
Fleming, Messrs. R. N. Vyvyan, W. S. Entwistle, 
P. J. Woodward, and others. ‘ 

On March 24, 1899, Mr. Marconi stated, the first 
electric-wave Press message sent across the Channel 
was published in the Times. Insurmountable 
difficulties had been pointed out at the time : the 
curvature of the earth would prevent signalling 
over large distances, as it was an obstacle to helio- 
graph and other signals; further, it would be 
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impossible to control a transmitter of sufficient 
energy, and if so, that radiator would interfere 
with all other wireless stations within the sphere 
of influence. But, as it often happened in pioneer 
work, those difficulties had proved imaginary, 
and others, not thought of, veryreal. In January, 
1901, communication had been established be- 
tween Cornwall and St. Catherine’s Point, Isle 
of Wight; to clear the curvature of the earth, 
a tower more than a mile in height would have 
been needed, while his towers were only 300 ft. 
in height. The apparatus used comprised a 
battery of Leyden jars, connected, the one ter- 
minal to a spark-ball, the other to the primary 
of an oscillation transformer, whose other terminal 
was joined to the second spark-ball ; the secondary 
circuit of the oscillation transformer was inserted 
between the aerial and earth, this circuit including 
an adjustable inductance. The radiating and oscil- 
lating circuit were ‘‘ coupled” more or less closely 
by varying the distance between the primary and 
secondary of the oscillation transformer, and the 
tuning was effected by adjusting the inductance 
mentioned and the capacity of the primary oscilla- 
tion circuit. The receiver circuit comprised a 
coherer or other suitable detector; the energy 
employed was as low as 150 watts, and even less 
with larger or higher aerial. 

The success of the experiments, and of the 
tuning to prevent mutual interference, Mr. Mar- 
coni proceeded, induced him to plan stations in 
Cornwall and North America. He had decided to 
try commercial trans-Atlantic communication, be- 
cause there were no Government - owned cables 
across the Atlantic, as across the Channel. It was, 
moreover, in spite of high initial costs, more profit- 
able to wire to America at 6d. a word than across 
the Channel at 4d. a word. With the assistance of 
Professor Fleming, work was commenced at Poldhu, 
in Cornwall, in 1900. The transmitter was similar 
to the one described ; the generator, an alternator 
of 25 kilowatts, charged through transformers a 
condenser having a glass dielectric. A full descrip- 
tion of the plant could not yet be given. As higher 
towers were not practical, their size or area had to 
be increased, as the lecturer recognised in 1895. 
The first arrangement adopted was a funnel of wires 
supported by a ring, 200 ft. in diameter, of twenty 
masts, each 200 ft. high. In the transmitter two 
oscillating circuits were used, and their constants 
were such that very high tension discharges could 
be obtained from the one condenser, joined induc- 
tively to the aerial, without danger of damage to 
the generator. At Cape Cod a similar station was 
built at the same time. A storm having wrecked 
the Poldhu station, experiments commenced only 
in November, 1901, when an accident occurred at 
Cape Cod. A temporary receiving station was 
hence erected in Newfoundland. The Poldhu aerial 
used in these experiments was a horizontal wire 
stretched between two masts, 200 ft. apart, nearly 
160 ft. high, supporting 50 copper wires gathered 
toafan. The transmitter had a capacity of 0.02 
microfarad, and was charged to produce sparks be- 
tween spheres 3 in. in diameter, 14 in. apart, the 
teri being 1200 ft., and the power 15 kilo- 
watts, 

Having left for Newfoundland in November, 
1901, Mr. Marconi tried aerials suspended from 
balloons or kites, which he had used for the Post- 
Office experiments at Bristol in 1897. But the 
winds of Newfoundland constantly changed the 
altitude and angle of the aerials, and thus their 
capacity and resonance, and microphone self- 
restoring coherers were hence used instead of 
syntonic receivers. Since December 11, 1901, a 
series of S signals, followed by a short message, 
were given every ten minutes, with intervals of 
five minutes ; the S signals were distinctly heard on 
December 12, but the messages could not be de- 
ciphered. The S signal had been chosen because 
the switches at Poldhu were not suitable for dashes 
and long operation, while an automatic sender could 
be used for the 8; the object had, moreover, merely 
been to test the possibility of sending waves 2000 
miles, and - peo had been established. 
In February, 1902, Poldhu kept in communication 
with the American liner Philadelphia, en route 
from Southampton to Philadelphia, the elevated 
conductor being fixed to the main mast of the ship; 
here the syntonic receiver answered, and messages 
were read to a distance of 1551 miles, test-letters 
~ 2 99 miles. The tape records were exhibited, 
pecause doubt had been thrown on the Néwfound- 
nd results, where local atmospheric electricity 





was +4, bn ae Bienen en for oieht out 
signals. e Phi ia experiments t out 
the injurious effect of sunlight on the waves. Atthe 
time Mr. Marconi had thought that the light might 
discharge the elevated conductors ; he now believed 
that the absorption of the waves was due to an 
ionisation of the air effected by the ultraviolet 
light, an absorption which would particularly be 
strong in the illuminated upper strata of the atmo- 
pave, Clear light and blue skies certainly acted 
like a fog on powerful Hertzian waves, for which the 
British climate was more suitable. Short waves of 
great amplitude suffered more than small amplitudes 
and long waves. 

The Newfoundland experiments had to be dis- 
continued owing to the hostility of the Anglo- 
American Telegraph Company, but the Canadian 
Government granted 16,0001. for experiments 
between Poldhu and Glace Bay in Nova Scotia. 
At the latter place, four wooden towers, 210 ft. 
high, were arranged in a square of 200 ft. ; the 
towers carried insulated triatic stays, from which 
a conical arrangement of 400 copper wires, grouped 
in sections, was suspended. e generator build- 
ings were put in the middle of thes . Asimilar 
station was simultaneously erected at Cape Cod. 
The capacity of the Poldhu condenser for these ex- 
perimerts was .}, microfarad, the spark - length 
1? in., the wave-length 3600 ft., and the double 
condenser of Fleming was once more replaced by a 
single condenser. At the same time the Italian 
Government placed the cruiser Carlo Alberto at 























Mr, Marconi’s disposal, and it was found that inter- 
vening land and mountains did not reduce the range 
to any considerable degree. 

In December, 1902, Glace Bay and Poldhu began 
to communicate with each other, but the service 
was exceedingly difficult and unreliable from 
Poldhu, while good in the opposite direction. The 
reason was that Glace Bay had better and more 
powerful machinery, thanks to the Canadian Govern- 
ment, whilst the Marconi Company had been un- 
willing to expend large sums on Poldhu in view of 
the uncertainty of the attitude of the British 
Government. President Roosevelt's message to 
King Edward had been despatched from Cape Cod, 
where only 10 kilowatts were at disposal, Glace 
Bay being warned to look out and to repeat the 
message to Poldhu, where it was received by the 
magnetic detector. These waves, therefore, 
travelled through an arc of 45 deg. of a great 
circle over a distance of 3000 miles, including 500 
miles of land. In the spring of 1903 the Times re- 
ceived wireless messages from America amounting to 
267 words altogether, when several accidents stopped 
the commercial service, which was not resumed. 
As certain improvements could not well be applied 
to Glace Bay and Poldhu, new stations were 
planned. Meanwhile, Poldhu kept in communica- 
tion with the Lucania on her whole way from New 
York to Liverpool in October, 1903, and also, in 
November, with the battleship Duncan on her 
cruise from Portsmouth to Gibraltar, a distance of 
1000 miles—500 miles overland. The aerial at 
Poldhu was shortly afterwards extended by the 
addition of wires sloping downward, umbrella 
fashion. The service overland to Fraserburgh, 
Scotland, was thereby improved, the wave-length 
being increased to 14,000 ft., and a distance 
of 550 miles was covered by an expenditure of 
about 1 kilowatt. The Cunard Company had 
greatly encouraged the communication across the 
water. In June, 1904, daily newspa were first 
printed on the great liners, and this practice had 





continued, so that isolation from the outside world 
was a thing of the past on Atlantic and Mediter- 
ranean liners. 

The four towers of the new Glace Bay station— 
ready for experiments early in 1905—were stand- 
ing in the centre of an outer circle of sixteen 
masts and an inner circle of eight masts. The 
vertical wires in the middle, each $90 ft. long, were 
continued in 200 horizontal radial wires, each 
1000 ft. long, supported by those circles. This 
aerial gave a wave-length of 12,000 ft., the capacity 
being 1.8 microfarads, and the spark-length ? in. 
Signals and messages from this new station were 
received at Poldhu, but they were exceedingly 
faint. Then a directional aerial was adopted. 
A number of parallel wires were stretched hori- 
zontally over three rectangular frames, at consider- 
able height above the ground, and then united to 
a fan converging towards the top of the station 
building. Various directional devices had been 
used by Arco, Braun, Righi, and others; he 
himself had tried copper mirrors in 1896. With 
the horizontal wires adopted, the limitation of 
transmission to one direction was not sharply 
defined ; but the device was very useful, and 

reater efficiency was realised in SS 

irection. Another improvement, introduced last 
ae le presen we gy of air - on ws 
metallic plates suspen in air at ordi res- 
powae wy the pray condensers; they cnmuaeel 
well, and were more economical. By the end 
of May, 1907, the new station built at Clifden, 
in Ireland, was able to start tests with Glace 
Bay, the condenser being charged to 80,000 volts, 
the capacity being 1.6 microfarads, and the wave- 
length 12,000 ft. Good signals were obtained at 
Cape Breton, but thunderstorms in Eastern Canada 
caused trouble in the early days. 

Simultaneously with these experiments, Mr. 
Marconi continued, a new system of continuous or 
semi-continuous trains of waves was tried between 
Poldhu and Glace Bay with success, and was there- 
fore adopted also at Clifden. The apparatus, illus- 
trated in the a annexed, produced sparks be- 
tween revolving discs. 
by a steam turbine or a high-speed electric motor ; 
the two smaller discs of steel, about 18 in. in dia- 
meter, O, and O,, turned more slowly in a plane at 
right angles to the first plane, close to the periphery 
of A ; for small energies, C, and C, could be replaced 
by knobs. The discs C, and ©, were connected 
through brushes with the terminals of two con- 
densers K, coupled in series by conductors compris- 
ing suitable inductance L, and further connected 
with the terminals of the generator H, a high-tension 
continuous-current dynamo. A rubbing contact 
was provided on A to connect it to the middle point 
between the two condensers K ; this circuit in- 
cluded the oscillating circuit of the condenser E in 
series with inductance F ; F finally was inductively 
coupled with the aerial G. The object was to 
produce a discharge between A and O, and C,, neither 
an oscillatory spark nor an ordinary arc, such that 
powerful oscillations were set upin Eand F. The 
suitable circumferential s of A was more than 
300 ft. per second ; the apparatus yielded oscilla- 
tions of a frequency as high as 200,000 per second. 

The apparatus, which Mr. Marconi soon hoped 
— argon d ye sol in the oe — : 

uppose OC, were c tively, an nega- 
tively, and the spark pened between ‘A and © “the 
condenser E would be charged and begin to oscil- 
late, the charge picking up energy at each reversal 
from the condensers K, and this would go on, the 
losses of electric energy in the oscillating circuit 
E F being made good by the generator H. When 
the disc A was rotated too slowly, an arc would be 
formed, and the oscillations stop ; the cooling due 
to the high speed seemed to be necessary for the 
oscillations. These oscillations, it was found, 
were, however, of too high a frequency to affect a 
receiver like the magnetic detector, unless an 
interrupter was inserted in the circuit, but a syn- 
tonic coherer would work. The best results had, 
however, been obtained with the receiver, as illus- 
trated in our diagram, in which the active surface 
= a was not smooth, but consisted of a Sages of 
nobs or pegs, giving discharges at r inter- 
vals. Thus a pore. Som of eiieael ar slightly 
damped, waves was emitted, and a musical note 
would be produced distinguishable in a telephone. 
It was easy to differentiate between those signals 
and the noises due to atmospheric electricity. 

After tests with this apparatus, a limited service 

for Press messages vid Clifden-Glace Bay was 


The large disc A was revolved _ 
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started on October 17 last. There had been 
difficulties, however, with the land telegraph lines 
to Canada and the United States, and the strange 
anomaly existed that rates for Press messages 
were much cheaper in the direction England- 
New York than in the opposite direction. On 
February 3, 1908, this service was extended to 
London and Montreal. The stations at Clifden 
and Glace Bay were not yet complete, however, 
and the running machinery had to be dupli- 
cated, Yet communication across the Atlantic 
had never been interrupted for more than a few 
hours since October 17. There had been serious 
trouble, however, with the land line joining Clifden 
to the Post-Office system ; once lightning had 
disabled this line for twelve hours ; in another case 
the stoppage had lasted seventeen hours. Similar 
trouble been experienced in Canada. In the 
first months only a fraction of the available power 
had been used, as the switches and keys had been 
imperfect. That had rendered the wireless service 
slow, and short interruptions somewhat frequent. 
Most of the difficulties had, however, been sur- 
mounted. 

Mr. Marconi then passed to peculiar atmospheric 
difficulties. There were certain, fortunately short, 
periods when transmission was difficult and in- 
effective. Thus, in the morning and evening, when, 
owing to the difference in longitude, daylight ex- 
tended only part of the way across the Atlantic, 
the received signals were weak or ceased. [llumi- 
nated space seemed to have a different refractive 
index for waves from dark s , and it would be 
interesting to see whether these difficulties would 
be experienced in telegraphing along a meridian, 
from north to south, or vice versd, where daylight 
would be simultaneous. Then storms crossing the 

th of the waves were injurious, whilst no inter- 
ae was noticeable, so far as we could judge from 
ships’ logs, when the whole Atlantic was stormy ; 
electrie wave shadows, like sound shadows, might 
be formed by the interference between direct and 
reflected waves. On the other hand, under certain 
conditions, especially at night, the signals would 
be abnormally strong. Thus, ships fitted with 
instruments for a range of 200 miles had been able 
to communicate over a distance of 1000 miles. 

In concluding, Mr. Marconi referred to the severe 
criticism which a certain important section of the 
technical Press had applied to his endeavours. 
‘*The technical Press, which, one should imagine, 
existed for encouraging and promoting the pro- 
gress of science and industry, always seemed 
more inclined to champion the particular interests 
of the cable companies.” Some of the statements 
about his results would form, he said, amusing read- 
ing afew years hence. He reminded his audience 
of the answer which Faraday had given to those 
who inquired what could be the use of his 
coils. ‘‘ What is the use of a baby?’ Faraday 
had replied. Wireless telegraphy was no longer a 
baby, of course. Wireless stations were rising in 
many of the world, the most powerful one 
being that of the Italian Government at Coltano, and 
Mr. ) Press} had no doubt that telegraphy through 
space would soon afford communication Solwoen dis- 
tantcountries at cheaper rates than could be obtained 
by other means. Up to February he had passed 
119,945 Press words between England and America, 
and the Press had ex its appreciation. 
Cable companies had not had to face the hostility of 
vested interests of 6) million pounds sterling. In 
seven years the range of practical wireless tele- 
graphy had been raised from 200 to 2500 miles. The 
service was not so efficient a as the cable service. 


But we had had cables for fifty years, and there were 
sixteen cables to break down against one wireless line. 
If there were only one cable, Mr. Marconi felt certain 


interruptions would be more frequent and more 
serious than with the wireless system. He did not 
claim that wireless telezraphy was infallible, but 
most mistakes could be to the land lines. 
As regards secrecy and tapping, no telegraph system 
was secret. But it was easy to read off Morse 
messages, and it was not easy to pick up wireless 
messages. A tower or pole and many instru- 
ments were required. Mr. Marconi concluded by 
expressing his regret not to be able to say anything 
concerning other systems, nor about wireless tele- 
phony. 

Mr. Marconi’s comments on the technical Press 
call for a brief reply. We pass over his reference 
to the interests of the cable companies. But in 
regard to his general charges, we can confidently 
assert that the technical Press has given Mr. 








Marconi the fullest credit for all that he has done, 
and probably for more than he has done. It would, 
however, have failed in its duty if it ‘had not 
criticised the exaggerated statements that found 
their way into the daily Press. Technical journals 
had also to point out that the triumphs of radio- 
telegraphy were not altogether one man’s work. 





THE RAILWAYS AND TRADE. 

WE have repeatedly pointed, in these columns, 
to the erroneous impressions conveyed by the pre- 
sent system employed in making up the Board of 
Trade statistics of railway traffic and working. The 
statement is frequently made that the railway 
returns are a true barometric index of the state of 
the trade of the country, but this is axiomatic only 
when statistics are made up on a sound basis, In 
ten years, for instance, the number of tons of freight 
handled annually by the railways of the United 
Kingdom has increased, according to the Board of 
Trade returns, from about 373 millions in 1897 to 
488 millions in 1905. These figures, regarded from 
the point of view of trade, mean nothing, for any 
single ton passing, in transit, over the lines of more 
than one company is entered, in the returns, by 
each company over whose system it travels. Thus 
a ton may travel from Birmingham to London and 
appear only once in the returns, but if a ton of 
goods be despatched from some suburb in the 
north of London to some place, for example, just 
south of the Metropolis, this ton may figure as 
6 tons in the Board of Trade returns. 

The system of compilation is therefore open to 
objection, and, similarly, owing to their lack of 
real significance, objection may be taken to the 
returns of traffic made in the railway accounts. 
The use of tons and of train-miles alone has been so 
often condemned that we should hesitate to return 
to the subject had it not formed the centre-point 
of the discussion on a paper read on Tuesday, before 
the Royal Statistical Society. This paper, which 
was on the subject of the railways and the trade of 
Great Britain, was read by Mr. C. L. Edwards, 
chief accountant on the Great Northern Railway. 
The discussion, in which Mr. W. Burdett Coutts, 
M.P., Sir George Gibb, Mr. W. M. Acworth, 
the Hon. Geo. Peel, and several others took 
was mainly in advocacy of greater publicity on the 
part of the railway companies. The present train- 
mileage statistics are no criterion of economic 
working, for, even when taken in conjunction with 
the a figures, there is nothing to show 
whether all the tonnage is carried over a short dis- 
tance, and the rest of the train-milage run at a loss, 
or whether it is fairly distributed. Mr. Burdett Coutts 
went so far as to suggest that full accounts should 
be published, including balance-sheets for the works 
of the railway companies, and of their other under- 
takings. All speakers, however, were insistent on 
the point that ton-mileage statistics should also be 
given, and it was pointed out that nearly all of the 
other important railway countries have seen the ad- 
vantage of changing to this system. There is an im- 
pression abroad that in changing we should be thus 
opening the door to the adoption of American 
meth many of them but ill-suited to our needs, 
and this, it is to be feared, is responsible, to some 
extent, for the objection to the move. Mr. Ac- 
worth cleared this point away when on Tuesday 
he reminded the gentlemen present that in Lard- 
ner’s time such statistics were given by British 
railways, and that. in his book on ‘* Railway 
Economy” they were made use of, long before 
they were adopted by the railways of the United 
States. Mr. Coutts also pointed out that the 
action of our Indian railways in adopting ton-mile 
statistics was prior to the movement in the United 
States. 

There was at the meeting above referred toa 
consensus of opinion on the point that railways 
have everything to gain and nothing to lose by 
greater ee: If this be granted, the existing 
rates will, it is anticipated, largely be justified, an 
much of the agitation against the companies would 
be at an end. Present secrecy causes much un- 
Ee controversy based on half truths only. 

ir George Gibb pointed out that there exists at 
the present time almost too much interest in 
railway matters, but practically no intelligent 
interest, for the simple reason that for it to be of 
an intelligent kind the mind must have something 
to work on. Trade and the railways are closely 
and inseparably bound up together. If railways 
are hampered by agitation, their needs for develop- 


ment can only be met at heavy cost, interest 

become heavier, and dividends lower, rates 
higher, or facilities are curtailed. Such tendencies 
would reflect on trade, and ultimately set manu- 
facturers in this country at a disadvantage in com- 
petition with foreigners even for our own inland 


e. 

In contradistinction to those 
inclined to look askance at all met: in vogue in 
the United States, there are those who that 
country as a model of modernsystem. Now, “ On 
the American plan ”—a term well known in connec- 
tion with hotel life in that country—is sometimes 
much more convenient and economical than ‘‘On 
the European plan.” But this cannot be applied 
to everything. The United States is held up as 
a country in which freight traffic is handled in a 
manner far ahead of this country. Is-:it? How do 
the railways in that country handle freight, and 
are their methods. suitable to the trades of this 
country? The answer to the last of these ques- 
tions is, undoubtedly, ‘‘ No.” It has often been 
demonstrated that for cheap handling of freight 
the most powerful engines and the heaviest train- 
loads at low speeds are most economical. In appli- 
cation of this principle, train speeds averaging 
about 12 miles an hour are not uncommon in the 
United States, and the average movement of freight 
is stated to be sometimes as low as 25 miles per 
diem. To double such speed requires a reduction 
of load equivalent to, perhaps, one car; but to 
treble the speed, half the train must be knocked 
off ; or, in other words, two trains run. Now the 
maximum load theory is not only impossible 
over here, owing to the excessively long time 
consumed in transit, but is impracticable for other 
reasons. It is even now being modified consider- 
ably in the United States itself. In 1882, in the 
United States, the freight train-miles per mile of 
line worked out at 3187. In 1905 this figure was 
2519. The tonnage per train worked out at 129 
and 322 tons for these years respectively. Thus 
service had not increased in the same proportion 
as the traffic, and fewer trains proportionately, but 
heavier, were being worked. The result of this 
was to lower the average rate per ton per mile from 
1.236 cents to 0.766 cent, which is of advantage to 
the trader. But all this advantage may be lost if the 
time of transit is so long as to result in hindrance 
to trade. Cases are known in which four or five 
days have been occupied in a journey of 50 or 60 
miles. In a debate before the United States Senate 
recently it was asserted that ‘‘the average time 
which freight-cars held the terminals while loading, 
unloading, and transferring, was nine days each, 
with one day for actual movement.” This policy 
may keep rates dt a low figure, and result in pro- 
fitable working to the railway companies, but such 
methods are wholly inapplicable to this country, 
in which the fast freight-trains may be anything up 
to seven times as numerous.as they are in the 
United States, and quick delivery is an absolute 
necessity for the traders. 

But maximum train-loads are being somewhat 
curtailed even in America, in order to get traffic 
over the road quicker, while companies are also 
embarking on an extensive fast freight business, 
unthought of a few years ago. Schedules for such 
_— movement provide for transit from New 
York and Chicago to take 2} days for a distance of, 
roughly, 1000 miles, and t3 days from New York 
to San Francisco—about 3000 miles. Even these 
figures show nothing phenomenal, and when it is 
considered that the railways neither collect goods 
nor deliver, which actually raises the figure of the 
nominal rate, the traders of this country are really 
much better served. Except in certain ** preferred” 
freight carried at increased rates—this designation 
including perishables, live-stock, and merchandise 
—amounting to about 26 per cent. of the total 
freight tonnage, rates in America remain low, and 
‘*facilities ” lower still. The railways handle practi- 
cally no fast l traffic, which forms so large 4 
part of the work in England, and. is of such import- 
ance to the retail traders of this country. Neither 
are parcels handled in the United States by the 
Post Office. This traffic is altogether in the hands 
of the so-called ‘‘ Express” companies, and the 
rates bear no comparison with those existing on the 
railways or Post Office here. 

The low rates and the excellent statistical results 
shown by the freight-train working in America are 
not necessarily to be envied by us from the national 
point of view. Perhaps some happy mean may 
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the reduction of rates and, on the other, the provi- 
sion of facilities. If either must be had alone, 
“‘ facilities ” are the best to the country as 
a whole, although their provision may involve some 
hardship to the railway companies. But whatever 
the tendency in this particular respect, it is certain 
that we must work out this question as a nation for 
ourselves, and not blindly advocate methods con- 
sidered satisfactory in other lands. The best step 
that could now be taken to assist in arriving at a 
decision on such points would be the provision of 
statistics from which useful data might be extracted, 
and it is to be hoped that the Departmental Com- 
mittee on Railway Accounts of the Board of Trade, 
now sitting, will formulate some scheme whereby 
this object may be attained. 








ELECTRIC DISCHARGES THROUGH 
GASES. 

In opening his second lecture on the above 
subject at the Royal Institution on Saturday last, 
Professor J. J. Thomson remarked that on the last 
occasion he had described some of the electrical 
properties of the atmosphere which he had attributed 
to the dissemination throughout it of particles posi- 
tively and negatively charged. He had shown reason 
for believing that these charged particles owed 
their existence, in great measure, to the radium 
contained in the crust of the earth: and to the 
radium emanation distributed throughout the atmo- 
sphere. Moreover, since water condensed more 
readily. on negative than on positive charges, rain 
and hail brought down negative electricity from 
the upper regions of the atmosphere, so that the 
earth was continuously receiving negative electricity, 
in this way making good that continuously being lost 
owing to the conductivity of the air. It would be 
evident, he continued, ms an important part was 
played by radium in connection with atmospheric 
electricity, since on this view even thunderstorms 
were, in the ultimate, to be attributed to the presence 
of radium in the crust of the earth. Before leaving 
the subject he would add that some very interesting 
experiments were now being made by Mr. C. T. R. 
Wilson, to whom we already owed so much of our 
knowledge of atmospheric electrical phenomena. 
As was well known, one way of exciting electric 
waves was to pass a spark between a sphere and 
another electrode. The earth was a sphere, and in 
thunderstorms it received sparks, and the question 
now being investigated by Mr. Wilson was whether 
these sparks started electrical vibrations on the 
surface of the earth. Very sensitive methods of 
detecting such electric oscillations were now avail- 
able, and there should be no difficulty in perceiving 
them if they were only moderately bap. It 
would be a matter of great interest to see if elec- 
trical fluctuations arose in the neighbourhood of a 
thunderstorm, due to changes in distribution of 
electricity over the earth. It was already known 
that very short-period magnetic disturbances did 
arise. These had a period of 4 second, or about 
the time required for light to pass through a 
distance equal to the circumference of the earth. 
Theory showed that the period of any electrical 
waves produced should be comparable to this time, 
and it should prove easier to detect electric effects 
— magnetic ones. 

Joming to the main purpose of his lecture, 
Professor Thomson said Nhat he intended that 
afternoon to show some of the various ways in 
which ordinary air could be rendered a conductor 
of electricity. His apparatus consisted of a testing 
vessel, the walls of which were connected to earth, 
whilst an insulated wire at its centre was connected 
to a charged electroscope. Through this vessel he 
would suck air, which would, before entering the 
vessel, be exposed to various influences. If these 
rendered the gas a conductor, the charge would 
escape and the leaves of the electroscope collapse. 
In the first place he would allow radium to act on 
the air, and it would be seen that the electroscope 
was discharged though the radium did not act on 
the charged wire directly. This made it evident 
that the air, after being exposed to the influence 
of radium, retained its conductivity long enough for 
it to pass through the tube and into the vessel. The 
experiment was next repeated with Réntgen rays 
in place of radium, and a similar result obtained. 
These two methods of rendering air conductive 
might, the speaker proceeded, be considered some- 
What elaborate ones; but more homely methods 
were equally effective. Thus, if the air were 
sucked from the neighbourhood of a flame, the wire 





was disc with great rapidity, as was also the 
case if the air were taken from the neighbourhood 
of any incandescent body, including the electric 


arc. 

From the fact that an electroscope was used to 
make evident the conductivity, it might, he said, be 
assumed that this was always extremely small. In 
certain cases, however, the current was e enough 
to be shown by a galvanometer, as he would prove 


by —s a current between two metallic plates 
suspended in a flame, which, as would be seen, 


gave rise to a very appreciable deflection of the 
mirror of the instrument. If now salt were added 
to the flame, the increase in conductivity would be 
very small unless the salt were allowed to actually 
touch the negative plate ; that was to say, the plate 
by which the current left the flame. When that 
was done the deflection was enormously increased, 
a point as to which he should have much to say in 
a subsequent lecture. 

Deferring further discussion of this point for the 
present, he proposed, he said, toshow that the conduc- 
tivity of the air could be filtered out; that it was due 
to something mixed with the air which could be re- 
moved. This he did by passing air rendered con- 
ductive by exposure to the influence of radium 
through a plug of cotton-wool before allowing it to 
pass into the test-chamber already used. Under 
these conditions the electroscope, he showed, re- 
tained its charge well, whilst it rapidly collapsed 
when the plug was removed. This experiment, he 

ed, showed clearly that the conductivity 
was due to something mixed with the air. This 
conductivity could also, he said, be taken out in 
another way—viz., by passing the conducting air 
down a tube along the centre of which was a wire 
charged to a high potential. This arrangement 
formed a kind of electrical filter, and he showed that 
on cutting this wire in or out, the fall of the gold leaf 
of the electroscope could be checked or hastened, 
the motion of the leaf following with great accuracy 
the production and the destruction of the elec- 
trical field. It appeared, therefore, that the ‘‘ some- 
thing mixed with the air” which rendered it a con- 
ductor was charged with electricity, since it moved 
under the action of electricforce. The conductivity 
was, in fact, due to positive and negative particles 
disseminated throughout the air. If air thus 
charged was sucked through an electric field, the 
positive particles were attracted to the wall (if this 
were negative), and the negative to the wire, so 
that neither could get through to the test-vessel. 

When air was made a conductor, therefore, it had 
produced in it, in some way or another, positive 
and negatively-charged particles. The agents which 
rendered air conductive could, accordingly, be re- 
garded as splitting up the molecules of the gas into 
positively and n per germ particles. These 
particles he would call ‘‘ions,” but he did not 
thereby mean to imply that these ions were the 
same as those concerned in electrolysis. 

The action of radium and similar agents in render- 
ing air conductive consisted in producing in the gas 
mers and negatively-charged —_ es, the two 

ing produced in pairs, so that whenever a positive 
particle was produced so also was a negative one. 

uppose, then, that radium was allowed to act on 
the air contained in a certain vessel. Then the 
pairs of particles would be produced ata certain 
rate, so that the electrical population was steadily 
added to. At the same time, however, the positive 
and negative particles attracted each other, and 
tended to come together and form a non-electrified 
age useless for the fn tone of carrying:a current. 

e combination of these particles tended, accord- 
ingly, to take out the conductivity of the whilst 
the ionising t tended to continuously produce 
fresh ions. e gas, subject to the influence of 
radium, would go on increasing its electric popula- 
tion till the loss by recombination equalled that of 
production by the ionising agent. This condition of 
affairs was known as a ‘‘steady state.” When a 
couple united they became useless for the 
of conduction. When the ionising agent was with- 
drawn, it took some time before all the ions were 
‘* married off ;” a fact which accounted for the gas 
retaining its conductivity for some time. 

The rate of this ‘‘re-marriage” of the ions was 
not constant, and depended much on the original 
conductivity of the gas, being proportional, not to 
the number present, but rather to the square of 
this number. Su , for instance, that a ‘‘ mar- 
riage” occurred aftera certain number of meetin 
then, if the number of ions was doubled, 
number of meetings in which each ion was engaged 








would be also doubled. From this it followed that 
the conductivity died away at a diminishing rate. If, 
for example, there were 1000 ions present per cubic 
centimetre at the outset, and the time for this to 
be reduced to 500 was measured, it would be found 
to be just half the time required to reduce 500 to 
250, and the latter, again, would be half the time 
required to pass from 250 to 125. The more ions 
there were, the more rapidly they reunited. At 
the end the rate of diminution became very slow. 

The rate had been measured, and it was found 
that if there were 1000 positive and 1000 negative 
ions present in a gas, then in each second a single 
pair only recombined. This proportion was not 
very different for different gases, though there were 
slight variations. The number stated was about 
the order of the number present in ordinary air, 
though, as pointed out in the previous lecture, 
this was not constant, the range being between 
half and twice the number quoted. - 

As recombination took place at the rate of one 
pair per second, and as the average number present 
remained fairly constant, it followed that one pair 
per second was also the rate at which new ions 
were produced ; that is to say, that only one mole- 
cule per cubic centimetre per second gave rise to 
positive and negative ions. Comparing this with 
the total number of molecules present, it would 
appear that the figure stated was equivalent to the 
population of England being increased by twins once 
in 10,000 years. As tothe cause of this ionisation, the 
difficulty lay in finding any possible cause so feeble 
as to be insufficient to effect ionisation at this rate, 
in view of the millions of molecules involved. 
The rate of combination above stated was, Pro- 
fessor Thomson continued, much greater than if 
it arose solely from casual encounters of the 
molecules. This showed that the recombination 
was due to the two ions pulling each other together, 
and that they did not trust to casual encounters. 

He now came, he proceeded, to a point which 
appeared at first sight paradoxical. uppose, for 
instance, that a gas contained positive and negative 
ions, and that a current was passed through the 
gas. Then the positive particles moved to the 
negative plate, and the negative to the itive 

late, at which they disappeared from the gas. 

f the current were very small, the loss of the 
electrical population would be insignificant. If, 
however, the current was steadily increased, this 
loss would get larger and larger, and, finally, 
would begin to.tell appreciably on the number of 
ions present. By stilt further increasing the cur- 
rent, a point could be reached at which every ion 
present would be pressed into service, and then, no 
matter how dred more the electromotive force 
was increased (short of producing a spark), the 
current would remain constant. is was the most 
characteristic fact about gaseous conduction. Start- 
ing with a very small current, which was continu- 
ously increased, this increase followed at first 
Ohm’s law; then, after a certain strength was 
reached, it fell off, being no longer proportional to 
the electromotive force, and then finally became 
quite independent of the latter, remaining constant 
however much the electromotive force were raised 
short of producing an actual spark. 

If, then, two plates were close together, the 
greatest current which could be maintained between 
them would be due to the ions in the intervening 
mass of gas. If the distance pe pee the plates 
was doubled, then the number of ions would be also 
doubled, and hence a bigger current could be main- 
tained across the air-gap, a result which appeared 
wae, in view of Ohm’s law. As a matter of 

istory, Professor Thomson ag ee yw he might say 
that this point was the one he had found most diffi- 
cult to convey to others. He had received shoals of 
letters, arguing that air could not be a conductor, 
since if in certain conditions the electrodes were 
pulled further apart, the electromotive force remain- 
ing constant, the current was actually increased. As 
had been explained above, however, at low currents 
the current across the air-gap did follow Ohm’s law, 
and the air conducted just like an ordinary metallic 
conductor. So soon, however, as we began to lower 
sensibly the electrical population present, this law 
no longer applied, and, finally, a condition of things 
was reached in which the bigger the sir-gap the 
bigger the current. The limiting value of the 
current ._o only on the quantity of the gas 
present. vessels, therefore, a —_ current 
could be obtained, and in small ones only a small 
current. Similarly, if the air was pumped out of a 
vessel, the limiting value of the current would be 
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again reduced, the current being, as stated, propor- 
tional to the mass of gas between the el es. 

Summing up, he had, he said, shown that the 
conductivity of a gas was due to mixed positive and 
negative particles continuously produced by some 
ionising agent, and continuously disappearing by 
recombination. In the ‘‘ steady state” the rate of 
recombination was equal to that of ionisation, and, 
further, the limiting current through a gas could 
not be greater than corresponded to the ions pro- 
duced in unit time. 





THE QUEENSLAND RAILWAYS AND 
MAINTENANCE COSTS. 

In a lately-issued report of the working of the 
State railways of Queensland there are several 
statements which attract attention to the rigidly 
economical methods on which these lines are now 
being worked. As we pointed out in an article 
some time ago (see ENGINZERING, vol. lxxxii., page 
732), this system of railways is not very favourably 

laced for working in the most economical manner. 

he whole system, which now amounts in the 
aggregate to 3137 open miles, is split up into seven 
or eight railways, some of which are isolated lines 
stretching inland at intervals along the immense 
coast-line of this State. 

The history of these railways has been marked 
by extraordinary fluctuations of prosperity. At 
one time the return on capital—certainly it was 
only in the very early years—was no more than 
0.09 per cent. A spell of greater prosperity then 
set in, until the highest return ever reached, of 
4.2 per cent., occurred in 1883, Fortune again 
forsook the system, but again it recovered, ouly 
once more to fall on evil times when, in 1901, the 
return was no more than 1.3 per cent. on capital 
expended on the lines. During these periods 
both the earnings and expenditure per train-mile 
fluctuated very considerably, but since 1901 the 
earnings have shown a firm tendency to increase, 
while the expenditure has been curtailed as much 
as ible. At the eo time the position is 
such that a return of 4.199 per cent. on capital 
was made for the year 1906-7, and there are indi- 
cations that during the current year even this 
figure will be improved upon. 

Before entering upon a consideration of details 
of expenditure, it will be as well to give the results 
of the working for the last year (i.c., 1906-7). The 
capital capeuied on open lines to the end of June, 
1907, amounted to 21,839,081/., and the total 
capital expenditure to 22,725,000). The 
revenue amounted for the year to 1,829,6731., and 
the expenditure to 912,638/., leaving a net 
revenue of 917,035. The improvement on the 
previous year is quite material, for, while the earn- 
ings have increased by 18.3 per cent., the working 
expenditure has increased by only 5.6 per cent., 
resulting in an increase in net revenue of over 34 
per cent. The increase of train-mileage for the 
year amounted to about 16 per cent., which is 
rather less than the increase in gross receipts, but 
much greater than the increase in working expenses. 
The receipts, in fact, work out at 5s. 11d. per 
train-mile, compared with 5s. 10}d. for the pre- 
vious year, while the expenditure is reduced 
from 3s. 3}d. in 1905-6 to 2s. 11}d. for the year 
1906-7. 

With regard to the increase in revenue it is some- 
what interesting to note that all classes of traflic 
contribute a share to this, there being even a 

wth in the shipments of sugar-cane, which in- 
the was supposed to be seriously threatened by 
the abolition of Kanaka labour. t shipments 
of this class have increased is fair evidence that 
white labour is economically successful in this 
industry, and the predictions of disaster to follow 
on the change from coloured labour to white can 
scarcely have been realised. The net earnings of 
the systems are very far} from uniform. The 
average net return on the 2943 miles that pay 
amounts to 4l. 8s. 10d. per cent., while a loss is 
sustained on 193 miles, These 193 miles of non- 
paying lines are made up of eight sections, of which 
the most important are the Cooktown Railway (68.33 
miles), the Bowen Railway (48.21 miles), and two 
branches on the Central Division, from Emerald to 
Springsure (40.94 miles), and from Nankin Junc- 
tion to Broadmount (15.08 miles). The total loss 
on non-paying lines amounted to 5505l., which is 
less by 24611. than the losses recorded for the pre- 
vious year, so that there is improvement in this 
respect. This loss falls on lines on which capital 








to the extent of 1,076,9121. has been expended. If 
the non-paying lines were more than a small frac- 
tion of the system, the situation would be much 
more serious, and the figure of 325 per cent. given 
for the ratio of working expenditure to earnings for 
one section would be quite alarming. Fortunately, 
this figure is the heath « of the working of only a 
very short line, boasting of a revenue for the twelve 
months of 72/., and an expenditure of 2341. 

As stated above, the total working expenses per 
train-mile works out at 2s. 117d. The lines, it 
must be remembered in making comparisons, are 
of 3-ft. 6-in. gauge. As recent results of such lines 
we may cite the figure for expenditure on the 
Western Australian system, which is 5s. 6}d. per 
train-mile. On the New Zealand lines the fi 
stands at 5s. 4}d.; for the Natal system, on which 
expenditure has been very considerably curtailed 
of “late years, at 5s. 4.12d.; while as a recent 
figure for the Cape lines we may give 6s. 3d. It 
will thus be seen that the figure for Queensland is 
exceptionally low. The ratio of 49.88 per cent. of 
ex to earnings may at first sight appear to be 
rather lower than is desirable, too strict economy 
only resulting in extraordinary expenditure at a 
later date. We believe, however, that the greatest 
economies in working costs have been made only in 
directions in which, naturally, conditions of the 
country afford special facilities for such policy. The 
locomotive department working expenses for Queens- 
land stand at 1s. 2d. per train-mile. Expense under 
this head has been steadily reduced during the last 
five years, and the figure now attained is less than 
half the corresponding figure for Western Aus- 
tralia, for which State the locomotive cost works 
out at 2s. 7}d. per train-mile. These figures com- 
pare with 1s. 11}d. for New Zealand, 2s. 8.14d. for 
Natal, and 3s. 1d. for the Cape Government Rail- 
ways in 1904. Of the 14.02d. per train-mile 
for Queensland, locomotive repairs and renewals 
account for 3.01d., and carriage and wagon repairs 
and renewals for 2.69d.; both these being reduc- 
tions on the previous year. No new locomotives 
were put into service during the year, but a good 
deal of new carriage and wagon stock was sent out 
from the Ipswich shops. Locomotives were on 
order, and by now several have been delivered. 
The cost of rolling stock up to date for the system 
amounts to 2,478,8591., or an average of 790l. per 
mile. 

The cost of construction of line, buildings, &c., 
averages now 61711. per mile, making a total cost 
per mile open of 69611. The figure for Western 
Australia is less by about 800/.;*but for New Zea- 
land, a country in which construction is probably 
rather more difficult, the cost has figured out at 
95701., which seems rather high for a 3-ft. 6-in. line 
in anew country. In maintenance of permanent-way 
Queensland has managed to reduce expenses to an 
extremely low figure, which, however, we have been 
assured is still well within the economic limit. Thus 
the annual cost is only 941. per mile open, compared 
with nearly 1827. per mile in Western Australia, 
and 2531. in New Zealand. The maintenance-of- 
way expenses for Natal, which have now been 
ta Soe to the lowest figure attained for seven or 
eight years, stand at 186/. per open mile. A reduc- 
tion of over 341, per mile per annum has been effected 
on the Queensland system in this item within the 
last six years. The figure of 941. includes relaying, 
of which a length of some 32 miles was done during 
the past year. Excluding relaying and telegraphs, 
gas and electric-current expenses, the maintenance- 
of-way costs now stand at rather more than 841. 
per open mile. 

The expense varies according to the quality of 
the road and the traffic. For instance, on some 
126 miles of earth-packed lines of fairly recent 
construction the up-keep cost per mile per annum 
is only 45/. On these the traffic has been light, 
and with the favourable weather small expenses 
= _— rece In this — By cost of 
up-keep the quality of slee employed is a most 
a : t ae, “i will as oul understood when 
some facts with which we have been favoured by 
Mr. W. Pagan, M. Inst. C.E., chief engineer of the 
system, are quoted. Mr. Pagan states, for instance, 

t on a mountainous section of 74 miles between 
Karrabin and Toowoomba, in which there are 
several tunnels, 9800 of the original iron-bark 
slee are still in the track, having been in 
service from 40 to 42 years. On another section, 
60 miles long, a very proportion have been 
in service in the track for from 38 to 40 years. 
Engineers in other countries will probably wish 








that they could get equally good results out of 
their permanent way. 

A couple of words in the chief engineer's report 
remind us of the existence elsewhere of conditions 
practically unknown in this country. The words 
are ‘* weeding line,” an item in the permanent-way 
account. Reference to such work would be almost 
insulting to the engineer of any of the home rail- 
ways, of which the tracks are usually as weedless 
as the drive of some stately demesne. Other parts 
of the world are, however, less favoured, and it 
frequently happens that where earth ballast is 
largely used, weeding expenses become very heavy. 
For instance, figures were given at a recent con- 
vention, at Chicago, of the American Roadmasters 
and Maintenance-of-Way Association, showing that 
the cost of this work done by hand amounted in 
one instance to 35 dols. per mile per annum. This 
railway found it necessary to cut down weeds three 
times a season at a cost of 7.50 dols. per cutting, 
while a final clean up at the end of the growing 
season cost 12.50 dols. per mile. We believe we 
are correct in stating that the Acheson, Topeka, 
and Santa Fé performs this work by means of an 
oil-burning weed-killer. The Union Pacific Rail- 
way has recently introduced a gasoline = 
weed-burner which, when destroying weeds, works 
at arate of about 3 to 4 miles per hour. With 
this it is found advisable to make two trips over 
the line, one to kill the weeds and a second to 
burn them up after they have perished and dried. 
Taking the cost of gasoline as 11 cents per gallon, 
the cost for two burnings works out at 5.40 dols. 
per mile, including wages of operating staff, and 
oil, waste, repairs, &c. The consumption varies 
from 11.7 to 20 or more gallons per mile for each 
burning. In this weed-burner a large horizontal 
shield in three sections, altogether 12 ft. wide, is 
arranged in front of the car a few inches from the 
rail-level. On the underside of this shield area 
series of burners giving an effective working width 
of 14ft. of track. In yet another case a chemical 
weed-killer has been introduced worked by a com- 
pany which contracts with the railroads for keeping 
their tracks clear. In this system a large car is fitted 
up with boiler, tanks, and pumping machinery. The 
chemical solution is sprayed hot. The machine is said 
to work over the line at a rate of 10 miles per hour, 
and 500 gallons of solution are applied per mile. 
The solution is a secret preparation, having, it is 
claimed, so good an effect that only one application 
per season is needed, the plants withering and 
dying within twelve or twenty-four hours, while no 
damage is done to the rails or sleepers, &c. This 
system is employed on one of the Illinois Central 
lines. 

To return to the Queensland railways, construc- 
tion is reported to be in progress on some 309 miles 
of new line. The most important undertaking in 
hand is the continuation of a main line from Rich- 
mond, on the Northern Division, to Cloncurry. 
The first section of this line had been opened by 
October last, and the whole 174 miles is possibly 
completed by the present time, bringing into com- 
munication with the coast the rich copper-mining 
district of Cloncurry, till lately practically isolated, 
passenger traffic having been only possible by 
coaching for nearly 200 miles, while the products 
of the mines were taken that distance to the rail- 
head by horse-teams. Development of this field 
should henceforward make rapid progress, seeing 
that it is now easy of access. Part of this line 
was laid at arate of 24 miles per week, which, it 
is believed, establishes a record for permanent- 
way work in Australia. 





NOTES. 

Tue Ricuts or WaTER CoMPANIES. 
Tue case of the Attorney-General v. Frimley and 
Farnborough District Water yen which was 
recently heard by Mr. Justice Swinfen Eady, in- 
volved the decision of a point which is of consider- 
able interest to water companies. The ever- 
increasing demand for water renders it necessary 
for every company and local authority supplying 
water to be on the look-out for new sources 0 
supply ; but the case in question is an illustration 
of <i fact that additional rhage power rt 

ma necessary if new sources of supply are to 
danek The facts may be briefly stated. It 
appeared that the defendant company, by an Act 
in 1893, had power to erect a pumping- 
station and water-works on certain lands set out 10 
the deposited plans. The company had power to 
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purchase other land not exceeding 10 acres for the 
purposes of their undertaking, but ‘‘ no buildings 
were to be built on such lands, except such as were 
required for the purposes of the undertaking.” 
The company acquired by agreement certain addi- 
tional land which was within their limits of supply, 
but which was some miles away from the land 
shown on the deposited plans, and proposed to 
erect a pumping-station thereon, and to tap a new 
supply of water, and convey it to their reservoir. 
The Court refused to allow them to do this, say- 
ing that the provision in the Act enabling the 
defendants to purchase additional land by agree- 
ment enabled them to purchase it for purposes 
ancillary to the statutory undertaking—that is to 
say, either for subsidiary works or conveniences, 
but not for the purpose of, or to carry on upon it, 
what was in substance a new undertaking. This 
decision appears to accord with common-sense. 
When a Bill for the supply of water to a district 
is before Parliament, the company is either allowed 
to use a certain catchment area or to sink wells in 
particular places. It is obvious that the sources 
of supply must be accurately delineated, inasmuch 
as the rights of ee districts have to be 
considered. Were it possible for a eg | to 
acquire new Jand and sink new wells at a later 
stage, those rights might be seriously prejudiced. 


Tue LuossavaRA I[ron-OrnE Deposits. 


A special commission of experts has during the 
last six months been surveying and examining the 
Luossavara iron-ore deposits in Lapland, which 
have now passed into the possession of the Swedish 
State, for the purpose of ascertaining the extent of 
the deposits, and whether the quality of the ore 
is suitable for iron- works within the country. 
The report has now been handed to the Govern- 
ment, and, in the first place, the varying per- 
centage of phosphorus strikes one as something 
rather unusual. The ore’s percentage of phosphorus 
ranges from 0.002 per cent. to 6 per cent., and 
in isolated cases even 9 per cent., and these varia- 
tions are in some places to be found within a very 
limited scope, as the following list of phosphorus 
percentages from one bore-hole will show :—5, 
1.9, 0.050, and 0.009 per cent. at the respective 
depths of 4, 8}, 11, and 15 metres. This, how- 
ever, is rather an exceptional case ; and, broadly 
speaking, the different qualities are generally 
to be found separately in their own portion of 
the deposits. This fact will probably make it 
possible to break large quantities of fairly uniform 
ore by confining the working to certain parts of 
the deposits, and there is every reason to expect 
that the ore will be suitable for Swedish iron-works. 
It has also been found com tively easy to sepa- 
rate mixtures of ore containing different percentages 
of phosphorus. A number of surface tests and 
diamond borings (to a depth of rather more than 
300 ft.) make it probable that two-thirds of the 
ore deposits which have been examined, or about 
5,000,000 tons, consist of such phosphorus-contain- 
ing ore, which is suitable for existing Swedish 
iron-works, of which total only one-tenth, how- 
ever, would do for acid Bessemer or Martin steel, 
whilst the remaining nine-tenths would have to 
be used for the manufacture of Lancashire and 
basic Martin. In addition there is an estimated 
quantity of 1,800,000 tons of iron ore with a 
higher percentage of phosphorus, which at present 
cannot be used by itself at Swedish iron-works, 
and further 800,000 tons of ore also rich in phos- 
mem. which is considered suitable for the hasic 

essemer process; but this quantity is hardly 
considered sufficient to keep a large up - to - date 
iron-works of this description going. Under the 
present circumstances it is considered somewhat 
premature to frame a definite plan for the break- 
ing of the Luossavara deposits, but the authorities 
are duly considering the matter. 


Tue Works DeparTMENT or THE LONDON 
County CounciL. 

The report of the Works Committee of the London 
County Council discloses a somewhat serious con- 
dition of affairs. As is well known, under the old 
regime the establishment of this department was 
Eovelegen much amet the limits at which there 

a8 any reasonable prospect of permanently main- 
taining it. Much ola was then in pre h and 
much of this work was given to the department 
direct, without any attempt to discover whether or 
not the work could have been done more cheaply by 
contract, In fact, the department was allowed to 


pick and choose the jobs which it would undertake, 
and when the cost of the work, as executed, fell below 
the estimate, the difference was reckoned profit, and 
the public informed that this sum had been saved 
them, by the job being given to the department. The 
word ‘‘ profit” has proved a singularly elastic term 
as applied to municipal trading ventures. In some 
cases large profits have been claimed, even when 
it has been necessary to call on the rates to make 
good deficiencies on the capital charges of an under- 
taking, and in the case referred to above it is, of 
course, impossible to say whether or not the Works 
Department really has or has not been conducted at 
a profit, since it was given its own price for the 
work, and not compelled to tender for itin the open 
market. From the re pt oe ser it appears, how- 
ever, that even these hig y dubious profits are likely 
to disap entirely in the immediate future, since 
the total expenditure on works by the Council is 
being greatly reduced. In the year 19056, for 
example, the new work given to the department 
was valued at 613,0001., and to contractors at 
964,1001. In the preceding year the respective 
amounts were 453,3001. and 1,343,0001. ; whilst last 
year the Works Department took work estimated 
at 405,200/., and contractors’ work was valued at 
861,000/. These important new works are now, how- 
ever, being rapidly completed, and no similar heavy 
undertakings are being brought forward. This, of 
course, was only to be expected in the nature of 
things, since a large proportion of the total expendi- 
ture on this h by the Council has been for the 
electrification of the Metropolitan tramways, which 
must naturally have an end, and it is accordingly 
anticipated that not more than 198,0001. worth of 
new work can be found for the department in the 
current year, particularly in view of the determina- 
tion of the present majority on the Council that 
balances must be proved to be profit before bein 
reckoned as such, so that tenders are being called 
for toa much greater extent than formerly. Asa 
result contractors are getting the bulk of the work 
going, a fact which would oy an to be decisive as to 
the character of the profits formerly claimed. The 
consequences for the department are, however, 
threatening to be very serious, as the establish- 
ment has been fixed on the hypothesis that 
the halcyon days of plenty of work at non-com- 
petitive prices were to continue indefinitely. The 
standing charges are therefore very large, and 
would seem to preclude the possibility of the 
department in the future making even the imagi- 
nary profits with which in the past it has been 
credited by its ‘founders. The present Works 
Committee have therefore under consideration steps 
for the reduction of the permanent staff to reason- 
able limits. This proposal has naturally aroused 
opposition in certain quarters, where it is said to 
be equivalent to ‘‘handing London over to the 
contractors”"—a phrase which shows a curious in- 
appreciation of the fact that an engineering con- 
tractor is not a mere middleman taking toll on the 
funds which pass through his hands, but one havin 
at his command such exceptional engineering an 
executive ability that the great railway companies 
find it much cheaper to carry out new works with 
him as intermediary than to do the work direct. 


Tre Rostina or Iron. 


We have to make an addition to our article on 
‘* The Rusting of Iron,” which was published on 
329 of our last issue. We had omitted re- 
Ropnes to the studies of H. L. Heathcote, brought 
before the Society of Chemical Industry last year, 
because he deals chiefly with the passivity of iron, 
a knotty subject, on which it is unsafe to generalise 
without going into the problem at some length. 
We should, however, have mentioned Heathcote’s 
name ; he also advocates the electrolytic theory of 
rusting. The researches of William H. Walker, 
Anna Cederholm, and Leavitt N. Bent, of the 
Massachusetts Technical Institute, presented to 
the American Chemical Society last autumn, 
follow broadly the same lines as Cushman’s report, 
to which we referred in our article. Like h- 
man, they make use of phenolphthalein and potas- 
sium ferricyanide in order to demonstrate the 
electrolytic nature of the iron corrosion. But they 
also supply some further interesting experiments. 
We mentioned that Dunstan was unable to con- 
firm Whitney's observation that iron would dis- 
solve in water entirely free from oxygen or 
carbon dioxide. When the water is concentrated to 
a few drops, however, the iron test is successful, 








according to Walker and his fellow-workers. In the 





presence of a depolarising agent, such as hydroxyl- 
amine, the very feeble solvent action of water on 
iron is continuous. Oxygen itself can act as a 
depolariser, and the rapidity with which the rusting 
proceeds is found to a direct function of the 
ee pressure of the oxy; above the water. 
n r+! as depolariser, the oxygen combines 
with the hydrogen liberated during the dissolution 
of iron. e oxygen must itself be dissolved in 
the —* — — or yer nae hy : 
peroxide may ormed, and hydrogen peroxide 
may incidentally, though not necessarily, be one of 
the intermediate products of the rusting process. 
On this point, and also on the part played by car- 
bonic acid, Walker is, therefore, not in accord 
with Moody. The latter, we explained, main- 
tains that iron will not rust in water if all access 
of the carbon dioxide of the air is excluded. But 
he performed his crucial experiments in vessels 
of ordinary glass, which becomes slightly alkaline 
through the action of water on the glass. Now 
alkali inhibits or retards the rusting of iron. 
Repeating Moody’s experiments in vessels made 
of Jena glass, Walker observed that iron under 
water rusted almost as fast as when exposed to 
the air. Walker also questions Moody's experi- 
ments with chromic acid, which, it is pointed out, 
renders iron more persistently passive than Moody 
seems to have assumed. We have to correct two 
overlooked misprints in our account of Moody’s 
experiments in the first column of page 330. Inline 
twenty-two from the oa the word ‘‘ not” should be 
left out; the passage should read :—‘‘It might be 
anything in the air which is absorbed by caustics.” 
Lower down, in the third line of the following 

ph, the word ‘‘carbonic” had been omitted ; 
the correct reading is :—‘‘ In order to demonstrate 
that carbonic acid is essential for the rustin 
process.” Finally, we should like to say a wo 
on the researches of Wolf Miiller and Johann 
K6nigsberger. Although their work also concerns 
the passivity of iron and other metals, they had, up 
till recently, chiefly relied on optical tests. They 
found that iron mirrors, dipped into various electro- 
lytes, showed practically the same reflective power 
both in the active and in the passive state, and t they 
concluded that the ivity could not be due to 
any assumed film of oxide on the iron. Haber, 
Goldschmidt, and W. Maitland, OC. McCheyne 
Gordon and F. E. Olark, and others, objected 
that such iron mirrors would always be in the 
passive state before being immersed, and would 
remain so in Miiller’s electrolytes. Miiller and 
K6nigsberger, Jast autumn, published further ex- 
periments, pointing out that the potential differ- 
ences of their iron electrodes certainly proved that 
they experimented both with active and with 
passive iron; yet the reflective powers were the 
same. The discussion of these phenomena would, 
however, take us into the domains of the electron 
theory. 





CommerciaL Moror-VgHIcLeE ann Motor Boat Ex- 
HIBITION AT Otympr1a.—The first Commercial Motor- 
Vebicle Exhibition was so successful that the second 
exhibition will, it is anticipated, show remarkable deve- 
lopment and The show is divided into three 
sections—viz., industrial vehicles, motor-boata, and accer- 
sories—and the same plan as last year is adhered to, the 
industrial vehicles being staged in the great hall, motor- 
boats in the annexe, and accessories, tyres, and wheels in 
the great gallery. The Exhibition will be open each day 
— Friday, March 27, to Saturday, April 4, from 10 a.m. 

p.m, 





Lereps Forcr Company, Limirep.—The annual meet- 
ing of this mete Se held on Thursday at 
when it was stated t in the principal department of 
the company’s operations — viz., the manufacture of 


tures relating to shi ing the company had felt 
severely the pressure of competition and the slackening 


of orders. ith reference to litigation, extending over 
seven years, with a competing firm with to a par- 
ticular form of corrugated boiler furnace, company’s 
claim had been esta and substantial had 


eg een oe =~ —aeee o—. 25,000/. ~ been made 
‘or depreciation du e year. chairman 
Mr. B. Bagshawe, mm in company with the general 
manager, visited important works at Pittsburg; and 

Leeds was 


im 
an of them conetsenes Sat the | 

ind American com in appliances, % 
or uction. A dividend at the rate of 10 per cent. was 
d upon the ordinary shares, with a bonus 6d, 





per share, the profit being 80,0377. 
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‘THE 30-KNOT MOTOR-BOAT ‘“SIDDELEY- 
WOLSELEY.” 

THE per ben illustration shows the new 
racing boat Siddeley- Wolseley travelling at 30 knots 
on her preliminary trials. As this craft is only 39 ft. 
4 in. long, of 6 ft. beam, and 2 ft. 8 in. draught aft, 
the performance will be recognised as remarkable. 
The photograph itself suggests the enormous speed, 
especially when the wave-line is examined ; it will be 
seen that it forms a thin sheet of nm water, almost 
right fore and aft, and does not break until it reaches 
the gunwale of the boat. The motors for driving 
the twin screws develop rather over 400 brake 
per st 2 ged running at 1000 revolutions per minute, 
and their weight is only 3900 lb., the total weight 
of the vessel, at the time the photograph was 
taken, being just under 70 cwt. The boat and motors 
were fully descri in a recent issue of ENGINEERING 
(page 243 ante), and the trial performances give great 
hope that when in August the boat carries to the 
United States the Union Jack with the flag of the 
Motor-Yacht Club of this rte 3 as the eee, sd 
for the British International Trophy, won last year by 
a motor-boat from-America, she will succeed in regain- 
ing for this country the blue riband of international 
motor-boat racing. 





THE FASTEST CHANNEL STEAMER. 

Wuat promises to be the fastest Channel steamer 
will be launched on Monday next from the Naval Con- 
struction Works at Barrow-in- Furness of the Vickers 
Company. This vessel, to be named the Ben-my- 
Chree, has been designed and built by the comenny 
for the Liverpool and Isle of Man service of the Isle of 
Man Steam Packet Company, Limited, who have 
always pursued a progressive policy, and have been 
pioneers in respect of speed. It is, therefore, only 
consistent with their past history that the new vessel 
should be required to maintain in service a 8 of 
25 knots. To this end she will be fitted with very 
powerful machinery of the Parsons turbine type, con- 
structed by the Vickers Company, and embodying all 
the latest improvements in design and construction, 
a special aim being to ensure high efficiency even in 
adverse weather. This will be the third turbine- 
steamer on the Isle of Man service, the others being 
the Viking and the Manxman, the latter also a 
Vickers-built steamer. But these vessels do not exceed 
224 knots in service, and at present 24 knots is a very 
exceptional gee in any Channel service and has only 
been excelled on the ocean by the Mauretania and 
Lusitania. Another outstanding feature in connection 
with the Ben-my-Chree is the extent of the passenger 
accommodation. She will carry 2500 passengers, and 
as everything has been done to conduce to seaworthi- 
ness, steady running, and reliability, as well as com- 
fort and speed, there is certainty that in the season 
this accommodation will be severely taxed. 

With the dimensions of the oo we give 
dimensions of preceding vessels, with their perform- 
ance, taken from a paper recently read at the North- 
East Coast Institution of Shipbuilders and Engineers :— 


TABLE I.—Drwensions AND PERFORMANCES OF THE IsLE OF MAN ComPANy’s STEAMERS. 





at the forward end of the high-pressure turbine. 
he main valves are of the vertical equilibrium type, 
with large hand-wheels. 
There are two condensers of the cylindrical type, 
placed one in each side of the turbine room. They are 
supplied with circulating water by two large centri- 


paca 


The air-pumps are of the 
direct-acting twin type, fitted in duplicate for each 
condenser, and driven by independent engines. 

Steam is supplied to the turbines at a pressure of 
170 lb. per square inch by four large double-ended 
cylindrical boilers, arranged to ook under forced 
draught with closed stokeholds. Each of the boilers 
is fitted with eight furnaces of the suspension type, 
having four combustion chambers, each common to 
two furnaces ; the shell-plates and stays are of high 
tensile steel. The boilers are arran in two boiler- 
rooms, with separate uptakes and funnel for each room. 
Four steam-driven fans are fitted for supplying air 
under pressure for the boilers. 

In addition to the usual feed and bilge pumping- 
engines, the machinery department is fitted with oil- 
lubricating pumps for the turbine bearings, sanitary 
pump and general service donkey, feed-water heater, 
silent ash-hoists and fresh-water donkey, &c., the 
equipment generally embodying the latest practice for 
this class of steamer. The machinery has been built 
to the requirements of the Board of Trade and Lloyd’s 
Registry of Shipping. 

This latter remark also applies to the hull. The 
vessel has five decks—viz., lower, main, shelter, pro- 
menade, and boat-decks. The promenade-deck extends 
for over two-thirds of the vessel’s length, and above it 
is a boat-deck extending for about half the vessel’s 
length. The shelter-deck is carried right fore and 
aft, and on each side there is a fine promenade. On 


fugal pumping-engines. 





the two decks below—the main and lower—there are 














Date os 1891 | 1897 1897 1905 1908 
Name “Tynwald” (‘*Queen Victoria “E “Viking” (‘* Ben-my-OChree” 
| and Prince of | Queen.” | 
Wales” | 

Length .. 265 ft. 330 ft. 360 ft. 350 ft. 375 ft. 
Breadth st. | 42 te. 42 ft. 46 ft. 
Draught A od ot 10 ft. 6 in. | 10ft. 6in, | 13 ft. 11 ft. 12 ft. 
Displacement .. és as : . 1520 tons - 2940 tons 2400 tons 2920 tons 
Gross tonnage. . oe - ee ee eo] | 1657 2140 1990 2550 
Number of passengers certified to carry (No. | 901 | 1546 1904 1950 2500 

limited Board of Trade) | 
Total mileage per season .. 12,072 knots | 9577 knots 7870 knots 8880 knots — 
Coal per season ee et << 3833 tons | 4208 tons 4833 tons 4206 tons — 
Average speed of service .. ‘ oe 7 gee - apo nea scaieamane 25 knots 
Number of engineers, including greasers, but {| ree engineers | Four engineers Five engineers rengineers| = 

excluding boiler-room complement | sae . paca twe er Lae y ara eg Three — a 
Type of machinery .. Twin-screw Two-cylinder | Three-cylinder Turbines Turbines 

| triple-expansion| compound ~—ae 
le 
0.317 0.439 0.614 0.472 ' — 


Tons of coal per mile 





The Ben-my-Chree is thus 40 ft. longer, 4 ft. broader, 
and will carry 550 more _ rs the Viking,* 
besides being quite 24 miles per hour faster. main 
feature is the propelling machi , which consists of 
three sets of steam-turbines of the ns type, driving 
three shafts, with one propeller on each of the shafts. 
The turbines, of course, work in series, with one high- 
pressure ahead turbine driving the centre shaft, and 
two low-pressure ahead turbines, one on each wing- 
shaft. Astern turbines are incorporated in the casing 
with each low- turbine. Suitable valves are 
fitted for promptly controlling the steam admission 
for ahead and astern working ; these are independent 
of the high-pressure turbine, which latter will run 
idle when the vessel is mancuvring. The valve-gear 
is specially arranged for easy manipulation, and i is 


* See Enoiveerine, vol. Ixxix., page 838. 








additional public saloons. The first-class passen 
will porn the forward part of the ship, and ‘the 
second-class passengers the after part. 

There is an exceptionally wide companionway for- 
ward, communicating with all decks from the pro- 
menade to the lower decks, a range in height of 
between 40 ft. and 45 ft. On the promenade-deck 
there has been built a spacious tea-room, with buffet 
attached. The ladies’ saloon or lounge is on the 
shelter-deck, where also is a | smoking-saloon, 
with adjacent bar. On the main deck there is a large 
saloon, 80 ft. long and 46 ft. wide, lighted by 
patent rectan windows, and a ladies’ saloon. On 
the lower deck there is a dining-saloon, with seating 
accommodation for about 120 passengers. In addition 
to the special ventilating arrangements throughout the 
ship, there will be in this saloon seven electric table- 


THE 400-H.-P. MOTOR-BOAT 


“ SIDDELEY-WOLSELEY.” 





carving-tables, &c., at the after end of the dining- 
saloon, with lifts from the galley overhead. There 
are ice-house and vegetable stores adjacent to the 
cuisine department. At the fore end of the dining. 
saloon on the lower deck a lounge is provided for first- 
class ngers. There are eight special private 
cabins in a house on the shelter-deck. h room is 
fitted with sofas, table, and folding-lavatory, &. 
The second-class accommodation is at the after end of 
the vessel. There isa — saloon on the main deck, and 
a dining-saloon and a ladies’ saloon on the lower deck. 
A large buffet and bar have also been provided for the 
use of second-class passengers. 

Every provision has been made against accident. 
The vessel is subdivided into a large number of water- 
tight compartments, so placed that the ship will float 
with any two adjacent compartments flooded with 
water. The water-tight doors throughout the ship 
are operated on the Stone-Lloyd system, which enables 
all the doors to be closed instantly and simultane- 
ously from the bridge. Water - ballast tanks are 
cate at each end of the vessel, so that she can 

trimmed to any desired draught. There are also 
large water-ballast tanks in the holds for trimming 
the vessel in order.to steady her in rough weather. 
Great consideration has been given to life-saving ap- 
pliances, and there will be twelve boats, ten of which 
will be of large capacity ; each is fitted with patent 
disengaging gear. A powerful steam-windlass and 
capstan is placed forward on the shelter-deck for work- 
ing the anchors, which are arranged to stow in the 
hawse-pipes. Two large steam capstans are fitted on 
the shelter-deck aft for warping purposes. There is 
a@ combined steam and hand steering-engine aft, 
controlled by telemotor gear from the navigatin 
bridge. There is also a powerful steering-gear forwa’ 
for operating a bow rudder, introdu to facilitate 
the quick turning and manceuvring of the vessel when 
entering or leaving port. 

he vessel has a complete installation of electric 
light. The pneetng lant is in duplicate, each part 
being capable of supplying the electric current for 
all the 350 lamps of 16 candle-power. A searchlight 
projector is fitted in the bows of the vessel. There 
is a system of electric bells, 





.. ARMOURED CONORETE ARMOUR - PLaTE TRIALS.—On 
March 3, says Le Moniteur de la Flotte, the first firing 
sera aga - mens cman caisson BY hae ng 

P at the no provin , Spezzia. 
The caisson measured 2 metres és t. 2 in.) by 
2.5 metres (8 ft. 2 in.), and was built of mild-steel 
plates 15 millimetres (0.59 in.) thick. The layer of con- 
crete was 1.2 metres (47.25 in.) in thickness. The target 
thus constituted was inadequately supported by wooden 
beams. An armour-piercing Poldihiitte shell was fired 
against it by a 203-millimetre (8-in.) gun, at an impact 
velocity of 685 metres (1919 ft.), not in the centre, but 
at a distance of 29 in. from the top edge of the target. 
The wooden beams, placed vertically, were driven be- 
hind the target; the upper angles of the caisson were 
opened out; the plate forming the top edge was torn ; 
and the concrete was driven out of the caisson, 
which remained as though ‘‘decapitated.” The projec- 
tile went through easily, owing, it is stated, to the 
Be yew of the concrete; but it fell inert to the 
rear of caisson in the sand of the backing, its point 
downwards. Mr. d’Adda protested against the defective 
backing of the caisson, and against the way in which firing 
was carried out. There was, it would thus appear, no 
analogy between this firing trial and the firing trials of 
steel armour-plates. We are informed that there will be 
ready for future official experiments concrete- protected 
caissons, built of different ¢ It is to be presumed 
that these caissons will be fitted on side supports and 
hacking equal in staying power to those used in steel. plate 
trials, that the first shots will be fired at points near 











fans. There is a large pantry, fitted up with bain maries, 


the centre of the caisson. 
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CONSTRUCTED BY MESSRS. BENNETT, SONS, AND SHEARS, LIMITED, ENGINEERS, LONDON. 
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In our issue of October 25, 1907, in our notice of 
the Brewers’ Exhibition, held at the Agricultural Hall, 
Islington, we referred briefly to a machine for emulsify- 
ing oily mixtures, which was on view at the stand of 
Messrs. Bennett, Sons, and Shears, Limited, Farringdon 
Works, Shoe-lane, E.C. As this machine is of special 
interest, performing as it does successfully an operation 
which had previously been very difficult—so difficult, 
in fact, that it was looked upon as almost impossible— 
we now give a fuller account of the apparatus. As 
previously stated, the machine is suitable chiefly for 
making chemical emulsions containing oils, such as 
cod-liver oil or petroleum. The principle on which it 
works is the rubbing together of the icles of the 
mixture and the disintegration of the oil globules as 
they issue from very fine holes under great pressure, 
and its action appears to be so effective that no separa- 
tion of the component parts of the emulsion afterwards 
takes place. 

The machine is illustrated in Figs. 1 and 2, above, 
the former being an elevation, and the latter a plan. 
Its action, described more in detail, is as follows :— 
The mixture, which is contained in the receiver A, 
passes along the pipe B to a small rotary pump C, 
which is driven by the shaft D from the pulley E, and 
the pump forces the oil under high pressure along the 
pipe F into a chamber marked G. In this chamber 
the mixture is forced through a rumber of exceed- 
ingly fine holes, from which it issues in very minute 
streams, and it is here that the special action of the 
machine comes in. As the emulsion issues from the 
fine holes it comes in contact with a metal disc, which 
is forced with great pressure, by means of the spring H, 
against the faced portion of the metal part from 
which the er issues. The compression of the 
spring H can regulated by the hand-nut J. The 
disc has on it a continuation, or shank, K, on which is 
keyed a spur-wheel L, which is driven rapidly from 
the shaft D. The mixture, therefore, when it issues 
from the fine holes, has to pass between the rapidly- 
revolving disc and what we may call a seating, pen 
which time it is thoroughly homogenised. After 
leaving the circumference of the disc the emulsion 
flows out from the spout M, shown in Fig. 1. N 
is a fly-wheel for steadying the motion of the shaft D, 
and = pressure-gauge may be employed to indicate 
the pressure to which the emulsion is subjected. 

We understand that a number of these machines 
have been supplied to the leading chemists in London 
and the provinces. 





INDUSTRIAL NOTES. 

Ti season is approaching for the publication of the 
annus! reports of trade unions; the date is governed 
usual! by the numbers of lodges and members and the 
vastness of the financial transactions. The first union 
to report is generally the Associated Iron-Moulders of 


Scotland, and this year it is again well to the front. 
The table showing membership, net yearly income and 
expenditure, begins with 1842, which is, of course, a 
record of 1841, and that table continues to the end of 
1907. Therein is given the 
— e of previous year, 


ly accounts of income, 
e r the total for the year dealt 
"hen there is the expenditure, under seven heads, 
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with the total; the number of members at each date, 
and the cost per member for all benefits and costs of 
management, together with the balance in hand at the 
end of each year. The working expenses are given 
in detail in another table, with average cost per 
member. The aggregate cost of ment works 
out at 3s. 54d. per member in 1907, for the central dis- 
trict, with 7757 members; the cost in all other districts 
is eg. so that the management in each of the 
twenty-four districts can be scrutinised and criticised. 
The net income in 1907 was 29,2437. 18s. 1d.; balance 
brought forward from 1906, 87,693. 14s. 9d.; total at 
end of December, 1907, 116,937/. 12s. 10d. The ex- 
ee for out-of-work, holidays, and sus’ ion 

nefit was 9438/. 0s. 7d.; su’ muation, 10,3617. 16s.; 
funeral and accident benefit, 2857/. 16s.; salaries and 
delegations cost 14901. 17s. 8d.; rent, postage, print- 
ing and stationery, 1255/. lls. 8d.; miscellaneous, 
3571. 8s. 6d.; the latter included ts to other trades. 
The aggregate expenditure was 25,761/. 10s. 6d. The 
balance at date amounted to 91,176/. 2s. 3d.; the mem- 
bership being 7715 at date. The total capital per 
member works out at 11/. 16s. at the end of the year, 
after all payments of whatsoever kind have been 
deducted. is is considered a very safe balance for 
any trade union. 

e record for sixty-six years, it must be admitted, 
is a creditable one. The net income for the period 
was 871,349/. lls. 4d. The out-of-work pay amounted 
to 400,082/. 0s. 2d.; cost of superannuation benefit, 
153,1547. 12s. 10d.; accident and funeral benefit, 
93,001/. 19s. 5d.; moneys lent to members, 5484/. 
4s, 3d.—all these sums were paid as benefits, Then 
the aggregate cost of salaries, delegations, &c., was 
46,063/. 13s. 2d.; rent, pos and parcels, printi 
and eer PUR rp _ ; ye oe mew - 
ing pro t ts to other es, 
44,9341. Poe 9d.; total, 780-0701. 5s. 6d. After all 
this, the balance for 1908 was 91,176/. 2s. 3d. The 
official return to the Registrar of Friendly Societies 
under the Trade Union Acts of 1871 1876 has 
been already made in due form. A very considerable 
amount of the total balance is invested in good pro- 

rty and securities, and only 4/. 7s. 7d. was as 
deme in the treasurer’s hands at the close of the 
ear 
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The resolution in favour of the establishment of a 
daily Labour newspa; the Trades Union Con- 
gress held at Bath, in September last, led to con- 
si discussion in the trade unions of the coun 
The pyre hold a a conference for — 

of idering ways means was carri 
sige a camuaas an recently held in London, 
at which sixty-two societies, th an 
membership of 807,000, were represented. t 
conference endo’ the scheme, and resolved that 
the Parliamentary Committee should consult the joint 
Board of the three great national isations with 


the view of preparing a joint scheme, to be submitted 
to the whole Labour Party for adoption. There is 
not the same necessity for such an organ as formerly, 
for the daily and weekly Press give ample of 
bond fide la 

in days long past. 


movements, which they failed to do 


PLAN. 


The Amalgamated Engineers’ Journal for the current 
month will be long-remembered for the editorial note 
on the “‘ North-East Coast Troubles.” In that note 
Mr. Mle ans heen ~~ information of the 
‘repeated meetin; tween the representatives of 
the employers — the workmen involved in the dis- 
ae h the intervention of the President of the 

of e.” The re goes on to say that 
the result was ‘‘ a pro for agreement was drawn 
up by the executive of the A.S.E. It has now been 
endorsed also by the employers, and remains only 
to be agreed to by the men in order that work should 
be resumed.” The terms of the agreement are then 
given. The report adds :—‘‘ We have no:hesitation 
in recommending acceptance of these terms ;” and con- 
tinues, ‘‘we venture to say that this is a triumph 
for the policy of reason common-sense as against 
methods of barbarism.” In spite of this, as reported 
in last week’s Notes, the men voted against the terms 
by a large majority. Another chance of further nego- 
tiations was given by the submission of other terms, 
and time was given by the employers for another 
ballot of the men. The unemployment chart showed 
a decline in the month from 4863 to 4764; still the 
number was very high. On sick benefit there were 
3400, as com with 2563 in the month previous, 
and on su uation benefit there were 5306. The 
total mem ip at date was 110,123—an increase in 
the-month of fifty. It is stated that the result of the 
*‘one-break agreement” ballot was 9446 in favour 
of, and 19,226 against ; total votes, 28,672, out of a 
total membership of 110,123, showing how few take 
enough interest in the society’s affairs, even on im- 
important questions. 


The American Federationist for this month deals 
largely with the Supreme Court decision in the hatters’ 
case, It is said that the decision affects all ised 
labour in the United States. It starts with “ po- 
sium, giving Opinion and Comment by Men of Affairs,” 
by twenty-five writers of some note. Then the matter 
is dealt with editorially by the President of the Ameri- 
can Federation of Labour. The case, in brief, appears 
to be this:—The plaintiffs, a firm of manufacturing 
hatters, were boycotted by the United Hatters’ Union 
of North America ; the plaintiffs sought to obtain an 
injunction to restrain the union, and also sought 
damages from the defendant union. The Supreme 
Court decided in favour of the plaintiffs, under the 
Sherman Anti-Trust Law of July 2, 1890. The conten- 
tion of the defendant union was, and is, that the deci- 
sion deprives the individual of the right of dealing where 
he likes, and this is endorsed by the unions generally. 
But the —_ declare that the action of th 

’ Union is, in reality, a conspiracy to injure 
the firm by boycotting customers; hence the decision. 
Whichever view is right, the decision is far-reaching, 
and it is as vehemently denounced in all parts of 
the United States and other countries covered by 
organised labour in affiliation with the American 
Federation of Labour. 


The current monthly re of the Amalgamated 
Society of ters and Joiners is rather sad read- 








Carpen 
ing from labour’s point of view, In addition to the 
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large number on unemployed benefit the union has 
2000 members in receipt of strike pay on the North- 
East Coast and elsewhere. The report states that the 
dispute ‘‘ was not of our seeking ;” that is true, but 
it was the result of Bw action of ag ore —— 
Federation of the Engineering an ipbuildin 
Trades, to which the society was, and is, Pailiated” 
Reference is made to conferences, but at the date 
of the report no favourable results had ensued. The 
total membership of the union was 69,083; total un- 
employed and on strike Pay , 9499 ; on sick benefit, 
2318; on superannuation benefit, 2184. Well might 
the report say: ‘‘it is most unfortunate that this 
dispute should have occurred.” The general result 
of the largely increased expenditure is that the mem- 
bers in work have to be again levied to bring the 
surplus balance up to the level provided for in the 
rules of the union. The levy upon full members is 
therefore raised to 9d. per week in addition to the 
usual contributions. This will lead to a decline in 
membership, as was the case when the levy was gree 
viously raised. It is promised that the levy will be 
lessened or withdrawn as soon as possible. Attention 
is drawn to the fact that ‘‘ a number of firms make a 
speciality of various kinds of joinery work for fitting 
out schools,” &c., and it is alleged that fair wages are 
not paid by these firms, or some of them ; a list of such 
is to be compiled, and the subject is to be dealt with 
subsequently, by a ‘deputation to the Educational 
Committee,” and probably to the Board of Education. 
A branch resolution is printed in which certain firms 
are mentioned ; with regard to these firms it is pro- 

osed to raise the question of the Tair Wages Reso- 
Fation of the House of Commons, 





The evidence taken by the Select Committee of the 
House of Commons on the Sweated Industries Bill is 
in many cases very sad indeed, but it is doubtful 
whether the Committee will be able to get down to 
the bottom of the problem, and still more doubtful 
whether they can make the Bill effective for its pur- 

That ‘‘sweating” has been carried on to a 
great extent in certain trades is notorious. Charles 
Kingsley laid the system bare nearly sixty years 
ago, and the worst of it was, and is, that the work- 
ing classes support that kind of labour, either by 
inability to pay higher prices, or by want of thrift and 
negligence, The witnesses before the Committee urge 
that the Legislature shall, through the means of con- 
ciliation boards, fix a minimum; but this would most 
likely result in its being understood as a maximum. 
This is the experience of six centuries of legislation, 
beginning in the reign of Edward III. All right- 
minded people admit the evils of the ‘sweatin 
system ;” the difficulty is how to get rid of it. G 
employers will benefit by the ing of a good Bill 
dealing with the question. e contest is with the 
unfair employer—not the fair employer—in any case. 





In last week’s ‘‘ Notes” reference was made to the 
report in the Ironworkers’ Journal to the thirty-ninth 
annual meeting of the North of England Conciliation 
Board for regu 
Since that report was published the Midland Wages 
Board has held its thirty-second annual meeting, the 
report of which is most satisfactory to those who 
favour conciliation in labour disputes. In moving the 
adoption of the report, the chairman, representing the 
employers on the Board, said: ‘‘ They had held only 
the annual meeting and one mae of the Standing 
Committee in the year.” That, he thought, was abso- 
lutely unique. e added that he ‘could say with 
confidence that they had never experienced a year 
when there had been such loyalty to the » or 
less friction.” The financial — given to the 
Board by both the employers and the ironworkers 
showed a satisfactory expansion; the contributing 
firms in the various districts included Lancashire 
Yorkshire, Derbyshire, Staffordshire, Shropshire, and 
South Wales. Several new firms had joined the Welsh 
auxiliary. This was encouraging, especially as only a 
short time ago, comparatively speaking, there was a 
crisis in connection with the Midland Wa Board, 
which, it was thought by many, might end in the dis- 
solution of the Board, But a new basis was fees | 
worked out, and ultimately agreed to, and the Board 
was reconstituted in the form to. One impor- 
tant change had been made—namely, the settlement of 
local disputes at the works, in place of bringing into 
action the machinery of tie rd, in cases of trivial 
complaints. The chairman, in conclusion, alluded to 
the Miners’ Eight Hours Bill, and said it would bea 
most eerious matter for manufacturers. The report 
was adopted, being supported by both sections on the 
Board. A donation of 50/. was voted to the Sir David 
Dale Memorial Scholarship at Newcastle-on-Tyne. 


The second ballot of the engineers regarding the 
dispute on the North-East Coast has ended as it was 
generall ae it would by people who ag 99 

ge . G. 





knowl the feeling among the men. Mr N. 
Barnes, on his return to the House of Commons on 


Wednesday afternoon, informed the Press representa- 





. |@ recognition of the principles of arbitration. 


ing wages in the iron and steel trades. | 





tives that the result of the ballot was against the 
proposed settlement of the dispute, the figures being :— 
Against, 4359 ; for, 3696, or a majority of 663 against 
the settlement. This result has caused t regret 
in the North, and is a blow to the movement that the 
trade unions have been making for some years os ¥ 
t is 
understood by the Press Association that in view of 
the failure of the attempt to settle the strike, the 
employers will now withdraw the concessions they had 
kept open pending the result of the ballot. It appears 
that all the men’s delegates favoured the acceptance 
of the terms offered, and the employers had agreed 
to await their decision. It cannot be said that the 
employers have rushed the situation ; they have shown 
unusual patience in not pressing their demands, and 
the whole responsibility rests with the men. 





The other shipyard dispute, affecting the ship- 
wrights, the joiners, and others, appears to have taken 
a more favourable turn. A conference has been 
arranged between the employers and shipwrights as to 
the position of ship-repairers. The object appears to 
be to allow the repairers to continue their work if 
disputes arise in the other sections of the shipbuild- 
ing industry. An important employer, speaking at 
Sunderland, suggested that the abandonment of the 
Wear Conciliation Board should ultimately result in 
the establishment of a national conciliation . He 
said that if the unions only trusted their representa- 
tives much friction would be avoided. They would 
then be able to settle terms at a conference. That is 
really an important point, and it is a complaint from 
the head of a large firm on the North-East Coast, the 
district affected. It may be that the ultimate result 
of the disastrous dispute will be a better understanding 
between the parties involved, on a basis of permanent 
negotiations by representatives of the parties affected 
whenever a difference arise as to wages, hours of 
labour, or conditions of employment. ‘This is really 
what is needed in all such cases. 

The ship-repairers had another conference with the 
employers towards the close of last week, when pro- 
posals were made which have to be laid before the 
men. It is stated that the prospects of a settlement 
are brighter than previously. 





It is gratifying to be able to report that on Wednes- 
day, the 18th inst., at the last moment, the threatened 
lock-out in the cotton trade in Nelson and Colne was 
averted, and the notices have been withdrawn. This 
is the result of lengthy conferences between represen- 
tatives of the masters and of the men. The settle- 
ment has caused great satisfaction in the district. 





The situation in connection with the North-Eastern 
Railway Company and their employés is strained, 
and it appears that a serious crisis is rapidly approach- 
ing. It is reported that the more aggressive branches 
of the Amalgamated Society of Railway Servants have 
circularised the whole of the system in favour of a 
strike. This seems to be curious, in face of the fact 
that the men declared in favour of their own scheme 
in preference to the settlement effected at the Board 
of Trade ; but the trouble appears to have arisen over 
~s reply of the directors respecting the ‘‘all grades 
scheme,” 





The opposition to the Miners’ Eight Hours Bill is 
by no means confined to mineowners; most of the 
representatives of the great coal-consuming industries 
are protesting against itas well. The shipping, cotton, 
iron and steel industries, manufacturers of engineering 


MOTOR-CAR DESIGN. 
Some Problems Peculiar to the Design of the Automobile.* 
By F. W. Lancuzster, Member. 
(Concluded from page 355.) 
(3) Worm-Drivine anp Screw-PROpPULSION. 

In the early days of the screw-propeller it was custom- 
ary to compare it in its action on the water to a screw 
working inasolid. It was, of course, recognised that 
the comparison was not one that could be altogether 
justified, owing to the fact that the fluid in which the 
screw - propeller operates forms a yielding abutment, 
instead of an unyielding one. At a time when screws 
were commonly made of true helical form the yielding of 
the fluid was re ted by the factor termed “ slip,” 
and this term is used at the present day in a similar 
sense, although it is now more difficult to define, owing 
to the pitch angle of a modern propeller srvies from 
point to point over the surface of the blade. Of more 
recent years the analogy between the screw working ina 
fluid and one working ina solid has not been regarded 
as possessing any serious utility, and it has consequently 
been neglected ; it is only quite recently that my own 
researches, — in my work on ‘‘ Aerodynamics,”+ 
have brought this old analogy up afresh in a new light. 
In the work in question I have proved that for a blade 
moving through a fluid, and supporting a pressure re. 
action, there is a particular relation between the pressure 
sustained and the square of the velocity of motion at 
which the total resistance is of least value, and that under 
these conditions there is a certain gliding angle which is 
constant in respect of velocity, and whose value is mini- 
mum if the correct P/V? factor is employed. 

To make this matter clear, let us take the case of a 
gliding bird or 2 gliding model. For the present purpose 
we neglect resistance—that is to say, the resistance 
that is due to the body of the bird or model—as being a 
resistance that varies closely as the square of the velocity, 
and is independent of the surface of the supporting 
member, or aerofoil. Let us suppose that a number of 
models be constructed to travel “at different velocities, 
each being made to comply with the conditions of least 
resistance. Let these models be launched from a given 
height above a level surface, then they will all travel the 
same distance before striking the ground ; their gliding 
angles are all the same.{ Thisis a very important result 
from the point of view of aerial navigation, and it is an 
equally important result from the point of view of the 
screw-propeller. If we compare the fluid resistance as 
experienced bya gliding model of best proportion to solid 
friction, we find that a complete analogy exists; the 
minimum gliding angle is comparable to the angle of 
friction. Thus, if we want to fly from one stated point 
to another, the energy necessary is a constant quantity, 
whether we go fast or slow, provided that the supporting 
surface is properly roportioned and formed ;§ similarly, 
if we slide a y from one point to another on dry sur- 
faces, the energy required is — constant, whether the 
velocity be great or small. The analogy between the 
gliding angle and the angle of friction is complete. 

Now similarly the blade of a propeller should be propor- 
tioned to confcrm to the correct P/V? value at all points 
along its length, and when so proportioned it may be 
regarded ly as a helix working in a solid nut of the 
same effective pitch with the same radial distribution of 
thrust reaction, the + “4 of friction being made the same 
for the solid helix as the gliding angle in the case of the 
propeller. F 

In the case of the propeller it is shown, in my investiga- 
tion, that the efficiency is given by the expression 


tan 0 
tan (9 + 7) 


where + is the gliding angle, and @ is the angle of the 
effective pitch. The result of this equation, plotted as 
showing the efficiency at different radii along the blade, 
is given in Figs. 18 and 19, the assumed values of 7 being 
6 deg. for water and 10 deg. for air; these values require 


verification. 
and other iron and steel trades are protesting against| The value of @ for greatest efficiency is given" by the 
it by deputations, petitions, or resolutions. It is pos- | exprezsion 
sible that the evils may exaggerated, but it is o — 90 deg. — 7 
against the system of legal interference with adult 2 ; 


male labour that the protests are made. It is nearly 
twenty years since the proposal was first made, and 
now the Government is responsible for a Bill dealing 
with the question. 





The Unemployment Bill of the Labour Party was 
rejected by the House of Commons by a majority of 
149, the votes being : For the Bill, 116; against it, 
265. The amendment was also rejected by a majority 
of 146, the votes being: For the amendment, 241 ; 
against it, 95. The debate was above the ordinary 
level, the figures quoted by the President of the Local 
Government Board being somewhat startling. The 
plans suggested by the Labour Party were as debasing 
as pauperism, and more costly. 





Brazitian Rariways.—At the close of 1906 Brazil had 
10,776} miles of railway in operation, 19013 miles in course 
of construction, and 41764 miles under survey or approved, 
so that altogether railways have either been com or 
are in peegress in Brazil to the extent of 16,8543 miles. 
The length of line com last year was 4384 miles 
Tn this total the North-Western of Brazil Railway figured 
for 68} miles, the San Paulo and Rio Grande Railway for 


81 
925 mil 








. minus half the 


or, in other words, it is equal to 45d 
i th a er, or minus half 


gliding angle in the case of the pro 


the angle of friction in the solid screw. 

In Table II. this is shown for different values of 7 to- 
gether with the corresponding efficiencies, which thus 
re) ts the outside limit of the efficiency for a worm- 


drive or for a screw-propeller, according as the angle 7 
represents minimum gliding angle in the one case, or 
the angle of friction in the other. > 
In both problems—i.e., propeller and worm—the fric- 
tion of the thrust comes as an additional factor in reduc- 
ing the efficiency that can in practice be reached, but the 
law is not materially metiied by this fact ; the influence 


* Paper read at the Incorporated Institution of Auto- 
mobite Maginebin, March 11, 1908. “ 
+ “* Aerodynamics,” chapters VII., VIII, and IX. 
(Constable: London). ee 
t It is now understood that gliding models may be 
made having a ‘‘ natural velocity,” to which they auto- 
matically conform. See ‘‘ Aerodynamics” (Constable and 
Co.: London) ; also Patent Specification No. 3608, 1897. 
§ Note proviso, ‘‘ neglecting body resistance, antec. 
| For the promenttons. ¢ blade ome exsployed th 
lidin 7 is probably greater in the case o 
fban Guat given. Long slender blades give the best 


ts. 
q ‘‘ Aerodynamics,” section 23. 


and the Rio Grande do Sul Railway for | resul 
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of thrust and friction can be taken as increasing 
the effective value of -y without serious consequences. 
Taste ITI. 
e Efficiency 
y 44 0. 
8 43.5 0.900 
4 43 0.870 
5 42.5 0.889 
6 42 0.811 
7 41.5 0.782 
8 41 0.756 
9 40.5 0.730 
10 40 0.704 
11 39.5 0.680 
12 39 0.655 


(4) Gyroscopic Erracts. 

(a) The Principle of the Gyroscope.—Before discussing 
certain gyroscopic effects which have some influence on 
automobile design, I propose to say a few words on the 
principle of the ne Although not fundamentally 
new, the theory of gyroscopic action is here presented in 








The fundamental principle employed in the followi 
exposition is termed *" the princi Tris cumervetien oF 
angular momentum.” This is the rotational analogue of 
the conservation of (linear) momentum, which is corollary 
jeg third law of ry Ay force acts ono tty 
the momentum generated in unit time is porti to 
the force. The rotational form of this ew b_Wiee a 
couple, or torque, acts on a body about a given axis, 
oF I ae a — me about 

axis 1s proporti tot magnitu je of the torque. 

In both cases the term ‘‘ body” may be construed as 
including not only a rigid body, or body in one piece, but 
a complex body of any kind whatever, consisting of an 
indefinite number of parts associated amongst themselves 
by a ees or unknown laws of attraction or repulsion. 
In other words, for *‘ body” we may substitute the term 
‘self-contained system,” such a system being one not 
associated with its surroundings in any way whatever, 
except as regards the specified applied force, or torque, 
as the case may 

As it is important that the signification of the above 


_Fig.19 
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form which is at least unusual, a form which, so far as 
my experience goes, lends itself more readily to the re- 
quirements of the engineer than the customary treatment. 

Thave noticed a Cesdemey sascneis many engineers to 
fight shy of gyroscopic lems, and there are many of 
the older school who, whilst recognising that gyroscopic 
moments may be calculated by the accepted formule, still 
regard the thing itself as not fit to be understood. Asa 
i 1ence, we find, even in standard engineering works, 
- Me he direction of the gyroscopic torque is sometimes 


* In his “Dynamo Blegtrio Machinery * (Ath edition) 
Page 558, Silvanus P. Thompson, eae ing the gyro- 
scopic couple, says:—**, .. Then F = 30.6 Ib. cn ‘gach 

aring alternately acting up and down at each roll, if the 
_- the (yaeuee lies athwart the ship.” The actual 

. tivn of the gyroscopic couple is about an axis at right 
angles to the forced precession; in the case in point the 
resulting stresses on the ings are horizontal, not 
Vertical, as stated. ? 






































Fig. 27. 
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principles should be made quite clear, an illustration will 
not be out of . A well-known application of the 
principle of the conservation of momentum is the case of 
the gun and projectile: when a gun is mounted so that it 
is quite free to recoil—in fact, so that we may regard it as 
constituting with its charge and projectile a self-contained 
system—the firing of the charge has no influence on the 
motion of the mass centre of the system, so that when 
the shot and powder gases are projected forward, the gun 
recoils backward, the minus momentum of the gun exactly 
neutralising the plus momentum of the c _ In order 
to reduce this problem toa nice, simple form, it is usual 
to suppose that the powder gases are without mass, to 
imagine, in fact, that the projectile is discharged by a 
repulsive force instead of gaseous pressure. As 80 
simplified, the m is reduced to simple arithmetic: 
thus, if the projectile weigh one 1 oz., and the gun 100 oz., 
and if the mu velocity of the shot be 2000 f 
the velocity of recoil is x 2000 = 20 foot-seconds. 
We may extend the above to deal with the of the 
projectile and the influence of the said spin on the motion 








of the gun. Thus, when the gun is fired, since there is 
no torque applied from without, the angular momentum 
of the self-contained system can und no change, and 
the angular momentum received by the bullet by virtue of 
the rifling will be exactly neutralised by the opposite 
angular momentum im to the gun. Thus, if the 
moment of inertia of gun be 500 times that of the 
bullet, the angular velocity of the bullet will be 500 times 
that of the gun, the rotation being, of course, in opposite 
directions. It may be remarked that the question of 
the powder-gases does not sensibly affect the rotational 
problem. 

Now in the foregoing illustrations the motions are 
confined to one line in case of the linear problem, 
and about one axis in the analogous case of rotation ; but 
the principles apply equally if the motions involve 
movements simultaneously along or about the other two 

te axes. 


We will now apply the principle of the conservation 
of angular momentum to the study of the 

Taking the case of the ordinary lecture model (Fig. 40), 
in which the fiy-wheel is mounted freely in gimbals, it 
may at once be noted that the mounting is such as to 
exercise no kind of rotational restraint on the spinning- 
wheel ; the latter is , rotationally speaking, as a 
self-contained system. Thus a movement of the stand 
which forms the mounting, although talking effect trans- 
lationally on the gyroscope, has no effect rotationally, 
except so far as may be due to the friction of the gim 
which is of the nature of a mechanical defect. 

If a torque or couple be applied to the axis of the wheel 
or to the hoop A, which in effect is the eame, so long as 
the wheel is not in rotation, an an velocity will be 
communicated about the axis of applied torque in 
accordan*s with the law, the angular momentum I w 
(where I is moment of inertia and w is angular velocity) 
being equal to the applied torque multiplied by the time 
of its application ; let us, however, suppose that the wheel 
be set in rapid rotation, and examine the conditions that 


supervene. 

in Figs. 20 to 22, three co-ordinate diagrammatic pro- 
jections of a Gpraseape ase given, which will be referred 
to as the X, Y, or Z view, according to the axis along 
which the view is supposed to be taken. A similar con- 
vention applies to the further diagrammatic Figs. 23 to 25. 

Let us suppose now a clockwise torque about the axis 
of z, and let us assume provisionally that the effect of this 
torque is, as before, a movement in like direction about 
that axis (Fig. 23 to 25). Then in the Y view we have 
evidently an immediate development of angular momen- 
tum about the axis of y, an axis about which no torque 
or couple exists; but we know this is impossible, hence 
the provisional ene is at fault, and the torque ap- 
plied about the axis of z cannot give rise to motion about 
that axis. 

We may term the angular momentum that makes its 
appearance about any axis owing to the movement of a 
rotating wheel, as in above example, ‘‘angular momen- 
tum of aspect,” owing to its being due to a change of 
aspect of the spinning-wheel; thus, if, in Fig. 26, a 
represents a spinning-wheel in edge aspect, it will require 
the application of a clockwise torque to bring it into the 
successive oe b, ¢, d, &c., this torque being, as 
indicated, about an axis at right angles to the plane of 


as Fam gd 

ow the motion supposed to take place in Figs. 23 
to 25 corresponds in every way to the requirements of a 
counter-clock torque applied about the axis of y; it is 
evident that if a torque be so applied, the angular 
momentum of the spinning-wheel es its appearance 
in a manner that will fulfil the requirements of the 
principle of conservation. This reasoning may be ex- 
tended to constitute a definite proof. 

Let a torque be applied about the axis of y; then, 
since this torque has no component about the axis of z, 
and since there is no ape posse torque about that axis, 
there can be no gues angular momentum about that 
axis ; consequently the motion of the gyroscope must be 
such as will not display momentum of aspect in Z view 
(Fig. 24), and therefore it can only take place about 
either the axis of x or the axis of z. But the former is 
the axis of rotation, and ch of momentum about this 
axis requires a torque about this axis which does not exist ; 
eee ey Fie! vee = which motion ar _ 

is that of z, so that w a torque is appli 6 
the axis of y, either there will be motion about the axis 
of z, or there will beno motion at all. But an unbalanced 

ue cannot act on a self-contained system without 

giving rise to angular momentum about the axis of its 

plication ; hence there must be motion, and it will be 
about the axis of z, 

We will now deal with the problem quantitatively. Let 
us first examine the question of angular momentum as 
due to t, with a view to ex ng it in terms of 
the angular momentum of the wheel about its axis of 


rotation. 
In Fig. 28, let us 


t the torque by which the 
momentum of 


wheel may be im in unit 
time by the couple A, B, and let each of forces con- 
stituting the couple A, B be resolved on to any two co- 
ordinate axes x and y into the two couples a, b; and a be; 
this is merely a matter of resolving each of two forces 
A and B by the usual parallelogram. Then the resolved 
couples are in every respect the equivalent of the 
parent couple, and the angular momentum generated by 
the couple a, }, will be to that ted by A B as the 
magnitudes of the individual forces a, >, are to the 
individual forces A B; therefore the angular momentum 
about the axis y is to the an momentum about the 


axis of spin as the force a, is to the force A, or as the 
force b, is to the force B ; that is, if @ be the angle made 


by the axis to the plane of projection, and if I be the 





moment of inertia and w the angolar velocity of spin of 
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the wheel, so that I w is the angular momentum, we have 
the angular momentum of aspect = I w sin @. 
Let us represent the rate of change in the angle @ by 


the symbol 0; that is, Q =i and is the angular velo- 
city of precession. : 

ow rate of communication of momentum due to change 
of aspect is # (1 sin 6) which, since I w is constant, = 
tw 28D? At the instant when @ = zero (thatis, when 


dt 
the wheel is in edgewise aspect), this expression becomes 


Iw ae (9 being expressed in circular measure), which 





substituting for a becomes I w 2. 


But if we are employing absolute units, the gyroscopic 
torque, which we will denote by the symbol 7, is equal 
to the angular momentum communicated per second— 


that is, tea, 
T= Ww 


which is the well-known expression. 

The above deals immediately with the case of a preces- 
sion about an axis at right angles to the axis of spin; it 
is easily extended, however, to inelude precession about 
an axis inclined atan angle. Thus, in Fig. 29, lets AB 
represent the axis of precession, and let AC, re- 
present two successive positions of the axis of spin ; let 
the angle BA CO be denoted by a. Now while the pre- 
cession takes place through the angle C, BC, the angular 
motion of the axis of spin is denoted by — and 
since CO, is common, these angles are in the tion 
CB: A C—this is, sin a, hence the expression becomes 


7r = IwQsina, 


There is one little difficulty still to discuss, The preces- 
sional motion about the axis of z exhibits directly angular 
momentum about that axis, and although this is constant 
after the motion is once initiated, it is at first sight diffi- 
cult to see how, under the conditions, it can arise. It is 
quite certain that if such angular momentum exists, its 
initiation muet involve a torque about the axis of z, 
which the conditions of free mounting definitely preclude. 
Hence we may boldly declare that the momentum that 
apparently must be cannot exist. The precession 
mi the wheel in Z view we cannot deny ; such precession 
evidently involves angular momentum about z, which is 
absent when the bd pel y is removed and the pre- 
cession ceases, and t is no torque at any time about 
the axis of z; the only solution is evidently that the 
system contains equal and opposite momentum about z 
somehow or other; and the only form in which such can 
exist is momentum of aspect. ere we have the solu- 
tion :—The commencement of the precession is marked 
by a slight ee oe ly to the ae couple, and 
the termination of the precession is marked by the reverse 
effect.” Thus, in Fig. 27, (a) represents the wheel before 
the application of the torque ; (6) represents the condi- 
tions during the — of the torque; and (c) after 
the ue is removed. 

We thus have some insight as to the mode of develo; 
ment of the precessional motion about the axis at right 
> the a —_ is Ser ie ing ° - 
the ue 18 appli uring & 8 in which the 

= Sion i he extent of this 
yielding being just that necessary to give the equal and 
opposite momentum of aspect about the precessional axis. 
It is thus very little more than a matter of simple 
arithmetic to calculate the extent of the yielding that will 
take place under any stated conditions, a poglbens that, 
as & + hee cay dynamics, can scarcely be 
ae (OH as simple. 

6) T due to Motor Fly-Wheel.—The gyevenenio 
effect of the fly-wheel of a motor vehicle gives rise, under 
certain circumstances, to cou of very considerable 
magnitude. These have been y discussed by more 
than one writer, and some aspects of the question are well 
understood by modern designers. A brief review of the 
subject in the light of the present method is, therefore, 
all that is necessary. — . - : 

We will first examine the manner in which the gyro- 
scopic torque acts in a few typical cases. Fig. 30 repre- 
sents a car in which the motor shaft is parallel to the 
road-wheel axles, and in which the sense of rotation of 
the fly-wheel is the same as the road wheels: a repre- 
sents the car epprenshicg, viewed along the axis of x; 
there is no angular momentum of aspect about the axis of 
“%; ¢ represents the car a short time after, it bei 
sup in the act of steered to the left, as indi- 
cated in plan view (6). It will be noted that there is now 
clockwise momentum of und consequently 
the car has exerted on the fly-wheel a clockwise torque, 
or the fly-wheel has exerted on the car a counter-clockwise 
torque. The result of this is that the inner road wheels 
are relieved of load, and the outer wheels have their load 
i to an equal extent ; thus the gyroscopic effect 


increased 
is to add to the centrifuga upsetting moment, and thus | },,. 


make the car less safe when es corners. 

Similarly, in the series of three diagrams in Fig. 31, in 
which the arrangement is the same, except that the fly- 
wheel rotates in the opposite direction, the gyroscopic 
torque acts in the opposite direction, and the gyroscopic 
effect is beneficial, as adding to the stability when turning 


corners. 

In Fig. 32 we have under consideration the case of a 
car whose motor crank-shaft is arranged at right angles to 
the road-wheel axles—that is, in the direction of motion. 
Here we take a side view (a) as exhibiting at a given 


* Ip is assumed that the couple is applied and with- 
drawn gradually ; otherwise a vi ion aot up. vr 


instant the condition of no angular momentum of aspect, 
and it may be noted that in a view taken in the same 
direction a short period later shows clockwise angular 
momentum ; thus the torque exerted by the car on the 
fly-wheel is clock, the equal and opposite ue 
exerted by the wheel on the car is counterclock, so that 
the steering movement shown (to the left) will result in 


the car be steered to the right, the weight on the driving- 
wheels is increased. If the direction of rotation of the 
fly-wheel is the reverse to that shown—i.e.. if it be counter- 
clock in front view—the steering to the left increases the 
weight on the driving-wheels, and vice versd. These 
changes of “‘ trim” cannot be without influence on the be- 
ere oe ae, tongh the extent ed Peale 2= the 
case, er ordinary conditions, is y than can 
be detected. wor 

Treating the matter quantitatively, let us suppose that 
a car of 10 ft. wheel-base be 7 50 ft. per second 
along a curve of 250 ft. radius; let the fly-wheel have a 
mean rim diameter 1.5 ft., that radius of gyration=0.75 ft., 
and let the motor be 20 revolutions per second ; 


I=100 x 0.78 = 56 
w= Dx2r =1%8 


a= ® = 0.2 
250 


*, r= 56 x 126 x 0.2 = 1410 foot poundals, or torque in 





pound-feet = “ = 47, or at 10 ft. (wheel base) the force 


/y 








- 


may, when side-slipping, rotate at a maximum rate of 
three or four radians (= 170 deg. to 230 deg.) per second, 
gives a sufficient allowance when calculating for gyro. 
scopic torque. 

© mistake pointed out in the foot-note, 385, is 
one frequently made. A short time ago a well-known man, 
associated with the automobile industry, referred to the 


and} enormous resistance experienced by a car when being 


steered round a corner, owing to the gyroscopic action 
of the fly-wheel. Asa matter of fact, there is little or 
no resistance due to gyroscopic action ; the gyroscopic 
torque is at right angles to the forced precessional 
motion. 

(c) Other Gyroscopie Effects.—It is impossible in the 
present paper to discuss the many and varied phases of 

1c — that my hy ————. vehicles of 
every ; for example, the influence of gyroscopic 
moments in the eauiltbeiom of single-track vehicles. 
But there is one curious case of gyroscopic action to which 
attention may with advantage be directed ; this is found 
in certain types of ball-bearings. 

When in a ball-bearing the axis about which the ball 
rotates is not le] to the axis of the bearing, as is the 
case in thrust- ngs and those designed to take thrust 
incidentally, there is a gyroscopic couple due to the action 
of the as its axis of rotation precesses in a radial 
or conical The constraint by which the ball is made 
to change the direction of its axis is due to the frictional 
driving contact with the two “‘ races” between which it 
is arranged to work. If the frictional restraint is greater 
than the gyroscopic couple, the balls will roll properly in 
their race as intended by the designer ; if the frictional 


A cai] | 
rege Saat 
(6) fl 
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“000 


representing the pic ue is 4.71b.. This, com- 
pared to the | carried on the front and rear axles, is 
almost negligible, amounting to less than half of 1 per 
cent., taking the total weight of the car as 1 ton. 

The ogeed of the precessional motion is limited in 
ractice, so long as a car is being properly driven, by the 
act that the speed at which a given corner can be taken 

cannot exceed a certain maximum. In the example just 
given the radius of path is such as can be reasonably 


"8 | negotiated at 50 ft. per second. When, however, a car is 


driven round a corner above the limiting speed (which 
happens most frequently when the road is greasy, since 
then the limiting speed is lower), it is liable to side-slip, 
and to acquire a rotational about a vertical axis, the 
limiting value of which we have no means of assessing, 
and the gyroscopic torque may be in enormously. 
Thus, supposing in a case of side-slip, a car turn through 
180 deg. in one second—a not impossible proposition—we 
ve 2 = *, 


7 = 56 x 126 x 3.14 = 221,000, 
or in pound-feet torque = Be = 690 ; 


an amount that may put the crank-neck in DF ape I 
believe that several of the mysterious cases of bent cranks 
have been due to this cause; in some cases it has been 
definitely observed that a crank has been found bent im- 
med: after a serious side-slip. I have only met with 
one such case personally, but I make provision for this 
Lac we yo A hh 4 ig the crank-web next the fly- 
wheel, and neck itself, if there should be any doubt as 





to its sufficiency. I believe the assumption that a car 





restraint is insufficient, then the ball will not roll in the 
correct manner, but skidding will take place, resulting 
in some loss of power and unfair wear and tear. 
We will investigate this problem. 
Let W = weight sustained by each ball in poundals. 
7= coefficient of friction between the ball and 


ball-race. 

r = radius of ball (inches). 
I = moment of inertia of ball (Ib. in.?). 
k = radius of eee bell (redone). 
w = angular velocity o lans). 
é = pense: Ae pe = per a in.). 

= precessi angular velocity. : 
a= angle made by axis of spin with axis of 


T = gyroscopic torque. : 
R = rate of revolution of the balls in their race 
(revolutions per second). 
The quantities w and a we oo gn op the aaa 
inciple as epicyclic gears: thus w is the angular velocity 
TF the ball when the two of the bearing are 80 
rotated that the axes of the stand still, a superposed 
motion being given to the whole system to this end. 
R is the revolution 9 of any given ball round the 
axis of the bearing under running conditions. , 
The coefficient of friction, 7, is that proper to rolling 
contact under the conditions in question ; it is not known 
with any high degree of accuracy; in a quantitative 
example given later it is taken as = 0.1. 
Maximum moment of the restraining couple due 





frictional contact is 
See. en. 
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the conditions of proper working are that this quantity 
is greater than 7. F <P ; 

In the particular case, when the axis of spin is at right 
angles to the axis of the bearing 2 = 27 R; in the 
general proposition where the axes are in to one 
another by an angle a we have 

2 =27 Raina (2) 

Now I = & x mass of ball, and k*® by Routh’s rule = 

2r° and mass of ball = at P, 


hence 


87 
I= 1B”? ° (3) 


And 
r=IwQ 


substituting for I and © in accordance with (2) and (3) 
we have, 


2 
7 as pReasc. . ° 


ib (4) 
and by (1) the limiting condition under which the bear- 
ing will function properly is given by the expression 

16 72 


2War> sp rp Raina 


8 3? 
Ww 159 (5) 
This is the expression in its most general form; we 
will now deal with the simpler case of the plain ball 
thrust, in which the axis of spin is at right angles to 
the axis of the bearing. 


LetS = speed of revolution of the shaft. 
l = radius of circle containing ball centres. 


Then, 


or 
rp Rsina 


wo alk but S=2R.*.w = 28 
r 2r 
And ‘ 
sina =1 
~Q=2rR=-r8 
8r is 


_—_7> Bde. 
ne Kea we 


a= £7 4792p . . . . 
15 


_“T= 
(6) 


So that, by (1), limiting condition is defined by 
2War> 4m? 4182p," 


15 
Or, 
2 42 
Ww 73 1 §2 
> = ; p (7) 
, We will apply this to an imaginary example as fol- 
lows :— 


Diameter of balls = 1 in. 
” race = 6,, 
Shaft revolutions = 30 per sec. 


w > 27" x 0.195 x 3 x 900 x 0.28, 
15 9 


W > 1250 poundals, 
dividing by g to reduce to pounds, we have 
W > 38.6. 


The meaning of this is that if in a thrust bearing 
designed ace: to the above data, the load on any 
ball at any time fall short of 38.6 lb., that ball will begin 
to skid, owing to its gyroscopic torque. 

It is evident that, under the conditions of practice at 
full load, no slipping will take place, for in a well- 
designed bearing a 1-in. ball is loaded up to many times 
the slipping limit. It would sppesr, however, that at 
light load there is some danger gyroscopic slippin; 
may take place, for in motor-car work the maximum Toad 
for which a bearing has to be designed is very often 
Many times greater than the ordinary working | 
—_ is itself considerably above the load frequently 

sting. 

We may infer, therefore, that there may be consider- 
able advantage as to durability in the modern form of 
bearing in which the axis of spin is parallel to 
the bearing axis, 

In bearings of the bicycle type, where only some of the 
balls sre simultaneously under load, others ing free, it 
18 evident that at the periods of the balls’ t 
and disengagement slipping will take place. This is un- 
important at low s (such as road-wheel speeds), but 
nent easily become a serious cause of deterioration at 

igh speeds ; hence such bearings should be avoided for 
= fast-running parts. 

1e Immunity of the parallel axis bearing from gyro- 
Scopic action (which is otherwise self-evident) can be in- 
erred directly from the equation (4), for when a is zero 
= & 18 also zero, and the torque 7 also becomes 

It has, of course, always been understood that there is 
& Superior limit to the load which a small bearing will 
carry with safety, but it is, I believe, a new fact that 
: ere is an inferior limit. The latter only becomes of 
tmportance at high speeds, and, as shown by the equa- 
. om, the higher the speed the higher the minimum value 
; Pr. is an established fact that the higher the 
peed the lower the superior limit of W for any given 

ring. so that it ang oe telneel that there is an abso- 


\ Simple thrust 
bearing. 


Or, 


oate lisse of speed at which a given bearing may be run, 


when the permissible maximum and minimum coincide. 








Eee ant OE Get & practice this speed has ever been 


In spite of the above calculation, which shows that for 
an extreme case the gyroscopic load (inferior) limit is 
considerably less than the usual load carried, I believe 
that the present considerations may be found of serious 
importance if, for example, any attempt were made to 
take the thrust of a turbine vessel by a -bearing. In 
such a case we might suppose 2-in. balls, a 12-in. race, 
and a revolution speed of 40 per second, the calculation 
becomes 


Ww> 2m 1% 6 x 1600 x 0.28, 
15 9 
= 35,500 poundals, 


W > 1100 lb. 


This is but little short of the maximum working load 
under the supposed conditions for a bearing of the dimen- 
sions stated (W = weight per ball). 


or 





CATALOGUES. 

Messrs. EnciisH Broruers, Limirep, Wisbech, have 
sent us a catal describing a large variety of creo- 
soted wooden buildings, fencing, &c. 

Messrs. Fastnut, Limited, 60, Aldermanbury, E.C., 
send us a circular descriptive of their patent lock-nut 
washer, which is, of course, now well known. 


The Midland Manufacturing Company, Limited, Celtic 
Works, Saville-street East, Sheffield, have sent us a price- 
list of the ‘‘Celtic” patent solid die-stocks and screwing- 
machines. 

The British-American Company, 300-325, Widdring- 
ton-road, Coventry, have issued a catalogue for 1 
relating to motor accessories of various kinds. These 
include jacks, safety-starters, lamps, carburettors, lubri- 
cators, &c. 

The Crypto Electrical Company, 155 and 157, Ber- 
mondsey-street, E.C., have recently issued priced cir- 
culars relating to small combined alternating to con- 
tinuous current transformers, alternating motors up to 
15 brake horse-power, starting boxes, &c. 


Messrs. Lassen and Hj 52, Queen Victoria-street, 
E.C., have sent usa pamphlet in which the subject of 
water treatment and softening isdealt with. After iving 
fall description of their special process, a moned en o 
illustrations are given of installations erected on this 
system. 

We have received a pamphlet from Messrs. Drake and 
Gorham, Limited, 66, ictoria-street, S.W., referring to 
their new “Jandus” regenerative arc-lamp. This was 
recently fully described and illustrated in ENGINEERING. 
Prices are given, illustrations of the lamp, and curves of 
illuminating power. 

Messrs. J. B. Hamilton and Oo., Unica Works, 
Southey-road, South Tottenham, N., have sent out a 
catalogue of their “ Unica” silent gears, made of fibre of 
prepared cotton. These, it is stated, are unaffected by 
= _ though shrouding is necessary, bushes are not 
D > 


Messrs. J. Carter, Sons, and Co., Limited, New Bailey- 
street, Salford, Manchester, draw our attention to their 
grindstones for engineers’ and other shops suitable for 
tools, cutters, &c. Prices are given also for corundum 
and for emery-wheels, and for wheels of emery and 
corundum together. 


Messrs. Richard Joh Clapham, and Morris, 
Limited, 24, | ae tego and Liverpool, 
have issued a complete catalogue of galvanised - wire 
netting and manufactured wire goods, wire nails, bolts 
and nuts, barb wire, garden implements, tools, hinges, 
&c., and a large variety of other goods coming under the 
designation of “ hardware.” Prices are given throughout. 

Messrs. Hodgson and Stead, Limited, Egerton Iron 
Works, Windsor-street, Salford, have just sent us a new 
list of their weighing-machines, which range in size from 
weighbridges for ways, oe motor-wagons, 
&c., down to small beam-scales, and include within this 
range self-indicating pit- bank weighers, portable machines, 


Mr. John H. Widdowson, Britannia Works, Ordsall- 


speed-regulating switch fitted with no-volt and over-load 
release. A double-pole change-vver switch is provided 
at the base of the board, whereby the load may be changed 
over from one motor to the other at will. 

A little pamphlet relating to industrial railways and 

lant manufactured by the Cc. W. Hunt Company, 
Weet New Brighton, Staten Island, New York, 
U.S.A., has come to hand from Murray, Lotz, 
and Co., 102, Fenchurch-street, E.C. This pamphlet 
gives an immense number of small rem oa ge hag small 
cars, light rails, &c. A special feature the Hunt 
system is the provision of of the wheel on the 
outside of the rail. 


A new atghge has been issued by the Consolidated 
Pneumatic Tool Company, Limited, Palace Chambers, 
9, Bridge-street, Westminster, S.W., describing their 
electric-tool equipment. The — shown are nearly 
all of them portable tools, and include drills for alternate- 
current direct-current working, and of various sizes, 
from breast-drills up to sizes listed as suitable for drilling 
holes up to3 in. in diameter in steel. Grinders of a great 
variety of patterns are also shown, as are also hoists, 
separating-machines, &c. 
Messrs. John I. Thornycroft and Oo., Limited, Chis- 

wick, W., have sent us two catalogues. th these 

phlets contain a number of illustrations of motor- 

ts constructed by this well-kaown firm, the examples 
including both fast racing and cruising types, auxiliaries, 
ay &c. In one pamphlet a number of drawi 
of craft for river use or open water are given, and in the 
other, among others, a number of illustrations of the 
ae applied to launches, and also to stationary work 
on , 


A very complete catalogue comes to hand from Mesare. 
Taylor and Challen, Limited, <a relating to 
presses, lathes, &c , for sheet-metal work. The variety of 
machines made by this firm and illustrated in this cata- 
logue is almost too great for us to give any adequate idea 
of here. It must suffice to say that all forms of presses 
are described, both for large and for small die-work, in- 
cluding toggle-presses, notching-presses, slide and turn- 
table feed-presses, cutting-out and cupping hines, 
ooulogs d ae nie Meath wach “4 
guillotine and rotary types, circle - i ini 
slitting-machines, &. Farther on in the list hand an 
belt-driven screw-presses for medals, die-sinking, and 
other work are described, lathes for spinning, —aee 
wiring, and polishing being subsequently dealt with. 
Other machines noticed include Soe. rolling- 
mills, ingot-moulds, &c., while a section of the 
list is devoted to presses for nuts, Laee | bullets, gun- 

wder, cordite, &c.; h accum are also 

ealt with. Throughout the book examples of work done 
by the machines are shown ide of the original 
“blank,” while a scale is placed by the side of each 
illustration of a machine, giving thus a very good idea of 
sizes and proportions. 

Messrs. Alfred Herbert, Limited, Coventry, have 
recently sent us two sections, A and E, of their catalogue. 
Section A deals with horizontal and vertical milling- 
machines of several types and sizes. Of these, No. 1 is 
a small pillar-machine for light and rapid millings on 
jobbing and manufacturing work, and is fitted with or 
without automatic feed, the distance from 
centre of spindle to table being 8 in., and table measur- 
ing 22 in. by 64 in. A larger and more complete t 
machine is e in four sizes, and is provided with arm- 
brace, automatic stop, large pulleys, and gearing for heavy 
work and great of 8 telescopic elevating 
screw, &c. The smallest of these has a table 38 in. by 
Sin, longitudinal feed of 21 in., cross-movement of 7 in., 
while the greatest height from spindle centre to 
is 16in. In the largest pattern these dimensions are re- 
respectively 51 in. by 147 in., 42in., 12in., and 21 in. 
Three patterns of heavy vertical milling and ling- 
machines are also described, in the largest of which the 
distance from centre of spindle to face of column is 
26} in., with a table measuring 72 in. by 19 in. i 
book also gives instructions as to the working of these 
machines, the methods of obtaining desired s 
use of various attachments, and particulars 
cutters, &c. Section E of their catalogue is devoted 
capstan lathes which range in size from small machines 
48 in. centre, taking ,’,-in. bars through the hollow spindle, 
to heavy capstan lathes of 11-in. centres, er work 

terial. These known 








lane, Salford, has sent us a cloth-bound catalogue of | on 4-in. bar material. | : are 80 

screwing apparatus. This is priced throu t, and in| that further description here is . It 

the list we find all kinds of screws i oe suffices to say that this catalogue deals very fully with 

for standard Whitworth, Admiralt pipe the various patterns of the machines, which, besides lathes 

Stay-taps, &c., are also listed. Tables of screw-threads | proper, include shaving and stud- &c., and, 

are given at the end of the catalogue. in i oe full s of chucks, rests, and all 
other attachments, tools, &c., giving also illustrations of 


The American Spiral Pipe Works, Box 485, Chicago, 
Illinois, U.S.A., have sent us a pam dealing with 
Taylor’s spiral riveted pipes. Several interesting illus- 
trations find place Le this npr let, among — Fae +4 
a 12-in. pi 0. gauge =a | to an raulic 
ceummee of OF lb, per square inch. ining gaat, or 
monitors, are also illustrated. 

Mitchell’s Emery-Wheel Company, Manchester, have 
issued a small pamphlet descriptive of their ‘* Ideal” 
tool-grinder. e en shown has a 20-in. wheel. 
The wheel is carried by a standard of box form, containing 


the water for the w a belt-driven pump being run 
off the main Ly drawing on this tank supply. 
The wheel is well protected by guards. 


The Adams Manufacturing Company, Bedford, have 
sent out particulars relating to their switchboard panels 
intended for the control of two motors. motor is 
provided with a double-pole switch and two single-pole 
porcelain handle fuses, ammeter, and motor-starting and 





work for which these machines are suita! 





Tue Execrric Aro.—A further confirmation of Mrs, 
Ayrton’s formula for the electric arc with metallic elec- 
trodes has been given by A. Grau and F. Russ in the 
be grep es Zeitschrift of February 1. Guye and Zébri- 
koff, to whose researches we ref _on 813 and 
839 of our last volume, had only experimented with short 
arca, 4 millimetres in length. Grau and Russ have used 
arcs 1, 2, 3, 4, nae ene Ss a, eee & 4 
oy vessel, provided with a water jacket of glass. 

heir two vertical electrodes of copper are also water- 
cooled, and the upper electrode is a tube, through 
which the gases are withdrawn. Currents of from 90 to 
208 volts and from 4 to 10 amperes were used. According 
to the equation an arc should not be possible with an elec- 
—_ distance of 5 centimetres, and that was found 
to be so. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


Seca Sanh) SP aperane eee , the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, 

0 ée., ps the Communicators - wey gn e Sale 
Speci, ions may a 

Branch, 25, Southampton Buildings, Chancery-lane, Wee at 


the uniform pAb 8¢ a oad é 
vertisement ance a Complet 
is ¥, abstract, unless the 


sealed, aon the date of sealing is given. 


‘atent has been 

Any person may, at any time within two months from the date of 
Ghd abeertiomment the ance of a Complete Specification, 
ive notice at the Patent O, of opposition to the grant of a 

‘atent on any of the grow mentioned in the Acts, 

ELECTRICAL APPARATUS. 

2121. W.T. Henley’s Works ° 
ted, London, and . 


{4 Figs.) January 28, 1907.—This inven- 
tion relates to electrical fuse-boxes. B is the base portion of the 
fuse-box. A is the cover, and C is a pane of glass with which the 
window- pening in the cover A is provided. This window-open- 
ing extends over the entire area of the vertical front face of the 
cover, so as to afford ample facility for inspection of the interior 
of the box. According to the present invention, the e of 
glass C is so supported as to leave around the of the glass 
through passages, which, whilst serving for the thorough venti- 
lation of the interior of the fuse-box, are of such character and so 
placed as to prevent access to the fuse and terminals by wires 
and the accidental entry of free moisture due to condensation. 


Fig-2. 
cs 1% 














wa 


For this purpose, that inner margin of the cover A which sur- 


rounds the a is“recurved or returned inwards | on.Teeg 


towards the glass O, as at d, whilst the glass, which is made of 
greater dimensions than the sight-opening of the window (so as 
to overlap the edge of said ning, yet without meeting the 
walls a of the cover) is inse’ in place from within the cover 
and held in contact with the returned edge thereof. The glass, 
however, bears against this , not throughout the entire circuit 
of the window, but only at intervals, the returned inner margin 
of the cover having an edge of notched configuration, as at e, so as 
to present a series of prominences, with which alone the outer 
face of the glass C can contact. The notches ¢ se ting these 
prominences constitute ptm which open into the interior 
of the fuse-box. (Sealed January 16, 1908.) 


472. E. J. Chambers, Fairbourne. Inspection- 

~ bers. [5 Figs.] November 2, 1906.—This invention re- 
lates to underground chambers used in connection with under- 
round cables provided with ventilating pits, and consists of 
Pe provements whereby the efficient ventilation of the chambers is 
d and the cl i of the ventilating pits facilitated. a is 

the frame of the underground chamber, and )b is the cover of the 
same ; ¢ is the venting Ui with the cover b. The ventilat- 
ing pit ¢ is provided with a perforated lid d, which permits the 
pit to be opened without opening the underground chamber, and 
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the construction permits the chamber proper to be opened with- 
out opening the ventilating pit. Communication is established 
between the ventilating pit ¢ and the underground chamber by 
openings g, which are cove by wire gauze, which, while per- 
mitting gases to escape from the underground chamber into the 
ventilating pit, will prevent the transmission of flame or heat to 
the unde’ ind chamber, should an explosion of gas escaping 
from the ventilating pit cat any time occur. To prevent water 
and @irt gaining access to the wire gauze, a shield or deflector c? 
is provided on the side of the pit ¢ to carry the water over the 
gauze-covered openings g. (Sealed January 16, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

. A. Laird, St. Louis, U.S.A. Gas-Engines. 
{4 “ne ‘eo 25, 1907.—This invention relates to means 
whertay a valve of a four-cycle gas-e! may be actuated once 
for every two revolutions of the and consists in a . 
wheel mounted eccentrically upon a dri cil, snd woking 


This wheel 3 is mounted 


stem of a valve. The 


which is so as to 
seat. The ion is as 
frame t 

in engagement. 


gear-wheels are o 
centre of 
sum of ee _ two 
Consequentiy, when the 

tion, and the r wheel 


other, and the 


movement of the frame is 


(Sealed January 23, 1 


important advantag: 


are arran; 
chamber 


upon the driving-shaft 1 is the 
1 2 is the gear-wheel 3, ha 


pam with a 
ihe the fame toads the aft, 20 arto boop 
. “ ‘ 7 1a es the , 80 as + 

The number of views given in the Specification Drawings is stated weer aelsiedt Wie daar aan oft Oo 6 a, 
ve stem is surrounded by a coiled sprin, 
normally hold the valve against 
spring 9 pushes the 
the shaft 1, and thereby keeps the wheels 3 and 2 
As the shaft 1 revolves, its motion is transmitted 





peceengee thy om le, in which 
e driving-shaft 1 and the centre of the spindle 4 is the 
-wheels plus their eccentricities. 
er wheel has completed its revolu- 
large has only half completed its revolu- 
tion, the eccentricities of the two wheels neutralise or offset each 
distance between the centre of the driving-shaft 
and the centre of the spindle is the sum of the radii of 
gears less the difference of their eccentricities. The range of 
= tely double the 

eccentricity of the Se) whose ntricity 


. Furnaces. [4 
vention relates to regenerative ft ig steel, 
object being to apply an induced draught, which will be an 
an improved combustion. 
chimney draught is increased 
between the chimne 
but the temperature at whi 


e for sup) D 
According to this invention, 
by the intervention of a fan a pl 

t b and the furnace c; 
the waste gases leave the furnace must 
the fan is reached, otherwise 
workable. The heat of the waste gases 





y 
the frame 5. One end of the frame 5 is bifurcated straddle 
etude inn atone ie on a 7, Th -t 
in, a lewa: an arm 7. e frame 
. shoulder, againat which beare 1 he Oy Zz 
e arm 7, 


follows :—The 





through the wheel 2 to the wheel 3, in consequence of which the 
wheel 3 revolves once for every two revolutions of the shaft. The 
set so that their points of maximum 


ition the 


th r 


-wheel 2. Meshing with this 
twice the number of teeth. 


4 ype by 


9 

the 

ite 
th 


7 


stance between the 


e two 





MINING, METALLURGY, AND METAL- 
‘WORKING. 


23,814. J. Cc. J. Bagley, and the South Dur- 
A. ht Company, Limited, Stockton 


Figs.) October 26, 
for 1 


is the greater. 


906.—This in- 


+ 





the fan would 


the fan by means of a cooling chamber d, in which nests of tubes 
, through whic’! 
furnish: 


the hot gases pass. 
with openings for the admission of outside 


fs 
sf 
4 ff »atr~ 
‘ff a 
if = 
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the gases. 8 cl 


to enable the waste 


trouble arising when an un u 


opposite end ha a fixed 
mounted on the in’ 
desired construction, to 
which is attached the double 


with the head 4 and mem 





with a larger gear-wheel mounted eccen y wy a frame 
free to move radially of the main shaft. Mounted vocentrically 


the shaft is a nut 14, between 


connect 
joint 7, which is 

ber 5 by links, and 

connected with the head 4 and member 5 by links, and 

een eens oe ae, Saree Se 

absorber with the v asan auxiliary spring. Moun 

shaft 3 between members 4 and 5 is a spring 13, and on the end of | position 

which and the member 5 a spring 15 | scraped off. 


air, a continuous supply of which passes over the tubes to cool 
This chamber d communicates b 
the fan a, from which the waste gases drawn 
driven off tothe chimney. The air space of the cooling-chamber d 
is also connected with another passage / leading to 
for the purpose of drawing off the heated air from the cooling- 
chamber. A by-pass A is employed, controlled by a damper i, 
gases to pass to the chimney direct from the 
furnace in case the fan is idle for repairs, or the like. The waste 
a thus reduced in temperature are then 
an a, and an induced chimney di 
through the furnace, the force of whic 
by dampers or other suitable means, the 


ht is 


chimney 


strong en to with the drag cf the furnace, and givin 
other Bn ng, Bx January 25, 1907.) eiving 


MOTOR ROAD VEHICLES. 


1 W Parfrey, New York, U.S.A. Shock-Ab- 
m3 (2 Figs.) July 23, Tone thin invention relates to 


is reduced before reaching 





i ulated a fred 
8 oy requ 


» reduced before 
become quickly un- 


This cooling- 


a 
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e € with 


om the tubes are 


e chimney, 


drawn t h the 


overcoming the 
draught is scarcely 


is In operation, the shock-absorber being mounted on a 
i Pitler and the tension of the springs being adjusted as desired 
by the ustment of the nut 14, if the shock of striking any 
obiect a tendency to throw the body of the vehicle toward the 
axle, the part 5 w be forced alo: e shaft 8 towards the nut 
14, and against the action of the ng 15, the tension of which 





would gradually increase until the shock was entirely absorbed ; 
but if the tendency of the shock was to throw the body of the 
vehicle a from the axle, the part 5 would be forced toward the 
head 4, nst the action of the spring 13, which would act in a 
similar manner to absorb the shock. (Accepted November 2, 


1907.) 
MISCELLANEOUS. 

6171. J. W. Macfarlane, Cathcart. Centrifugal 
Machines. (3 Figs.) March 14, 1907.—This inven- 
tion to centrifugal drying-machines, and refers to both the 
and pivot types of such machines, in which, as gene- 
rally constructed, there are two elastic rubber buffers permitting 
the centrifugal drying-machine to gyrate and vibrate within 
certain limits. One of these buffers carries the weight of the 
revolving of the machine, while the other buffer only assists 
in controlling the gyration and vibration. When wear takes 
place, the weight of the revolving ~ of the machine resting on 
one buffer adjusts that buffer and keeps it up to its work, but 





the other buffer requires to be adjusted by hand. To obviate the 
necessity for ———. the other buffer, an arrangement wherein 
the weight of the revolving part of the machine will act on both 
buffers simultaneously is provided. As shown, both buffers A, 


the | formed as rings, rest on flanges B projecting from the frame of 


the machine, corresponding to which flanges © are provided on 
that part of the machine which carries the bearing and spindle 8 
of the revolving part of the machine, so that the weight is shared 
between the two buffers A. Thus the two buffers rest, each on 
its own seat, at a suitable distance apart along the axis of the 
machine spindle. (Sealed January 16, 1908.) 


1291. S. Pearson and Limited, Westminster 
(E. Pearson, Malta). Skips. [4 Figs.) January 17, 1907.—This 
invention relates to self-discharging skips or buckets, and more 
particularly to those constructed in halves, hinged together at 
their upper parts, and adapted to close when hanging from the 
hinge, and to turn open about the hinge when hung from points 
remote from the my It is sometimes found that when such a 
bucket is opened it is not completely emptied owing to the con- 
crete or other material that is being dumped adhering to its 
walls. Now, according to this invention, the bucket is provided 
with means whereby, as it is opened, material adhering to its walls 


/ 
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"1% Fig.1. 
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an automobile b; ‘ 
venting jolting. 3 is a shaft, screw-threaded at one end, the | will be scraped off. Each of the two hinged half-buckets @ com- 


head 4, while a sliding member 5 is | prises two sector-shaped end walls and a connecting side wall 
of the ends. A plate 6, of any | that . shaped to the correct radius from the centre of the cross- 


with the body of a vehicle, to 
A pase pivctaiy [Someaiel Gum's oe 
a vo! a 

: adapted 4 there 


, to which the half-buckets are hinged, and to the end 
of which are fixed the hooks f by which the bucket is 
chain when closed. To the cross-shaft 
1, which, when the bucket is closed, 
the w part thereof, and extends close to its walls, 
e half-buckets in opening move, in relation to it, to the 
shown in dotted lines, Fig. 2, adhering material will be 
(Sealed January 16, 1908.) 
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Fie. 1. 


THE NATIONAL PHYSICAL LABORA- 
TORY IN 1907. 


On Friday last, the 20th inst., the annual meeting 
of the General Board of the National Physical Labo- 
ratory was held at Bushy House, Teddington, when 
Lord Rayleigh, President of the Royal Society and 
Chairman of the Board, received those interested 
in the welfare of this national institution. Before 
we begin our summary of the work of 1907, we 
must refer to the report of the Committee ap- 
pointed by the Treasury to ‘‘ inquire generally into 
the work now performed at the National Physical 
Laboratory.” 

It will be remembered that a Treasury Com- 
mittee of 1898 recommended that a public insti- 
tution should be founded for standardising and 
verifying instruments, for testing materials, and 
for the determination of physical constants ; that 
the Royal Society should be invited to control the 
institution and to nominate a governing body ; that 
the Permanent Secretary of the Board of Trade 
should be an ex-officio member of the body, 
and that the body should be consulted by 
the Standards Office and the Electrical Stan- 
dardising Depaitment. Up to 1905 no complaints 
were made that the sphere of private enterprise 
was invaded by the Laboratory. Then the Society 
of Public Analysts and the Society of Chemical 
Industry objected that the Laboratory had been 
established for standardising and verifying, and for 
testing materials, ‘‘ as distinguished from ordinary 
testing of materials used in commerce or in con- 
struction and machinery, which testing can be, and 
now is, efficiently conducted at private establish- 
ments.” The Laboratory authorities did not con- 
sider that this restriction had been strictly placed 
upon them, and ultimately the question was, in 
December, 1906, referred to the consideration of a 
committee, consisting of the Right Hon. G. Balfour, 
chairman, Sir Andrew Noble, Sir J. Wolfe Barry, 
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Mr. W. J. Crossley, and Mr. R. Chalmers ; Mr. 
G. OC. Upcott acted as secretary. 

This Committee examined in the coursé of last 
year the following gentlemen :—Dr. Glazebrook, 
Director of the Laboratory, Sir William Ramsay. 
Dr. Percy Frankland, Mr. B. Blount, Mr. David 
Howard, Mr. E. W. Monkhouse, Mr. W. G. 
Kirkaldy, Mr. J. E. Stead, the Right Hon. R. B. 
Haldane, Mr. C. J. Bagley, Mr. T. Nash, Mr. 
R. E. Spencer, Mr. H. E. Harrison, Sir Joseph 
Swan, Sir Arthur Riicker, Sir Alexander B. W. 
Kennedy, Sir William Preece, Mr. Alexander Sie- 
mens, Mr. R. Kaye Gray, Mr. W. H. Maw, Lord 
Rayleigh, Mr. H. F. Donaldson, and Mr. D. 
Butler. It will be seen that the list includes notable 
representatives of what may be styled the com- 
mercial testing establishments. The witnesses 
unanimously testified to the great value, for the 
commercial community, of the researches carried 
out at the Laboratory, and to the high efficiency of 
the work done there. While some witnesses, how- 
ever, directly opposed all ‘‘contractual” testing, 
others pointed out that even the most devoted staff 
could not remain competent if debarred from com- 
mercial testing, which is rapidly developing on new 
lines, and the demand for which is growing. 

Under these circumstances the Committee re- 
commend, in their Report, recently published, to 
distinguish between ‘‘ investigatory” and ‘‘con- 
tractual” testing. On the former no restriction 
whatever should be placed. With regard to con- 
tractual testing, the chief sections of the Report 
say substantially :—There are some tests which 
cannot be carried out adequately, if at all, in 
private establishments. In such cases it would 
obviously be absurd to debar the Laboratory from 
undertaking the work merely on the ground that 
the tests are intended to ascertain whether cer- 
tain materials comply with the requirements of 
a contract. No restriction should, further, apply 
to ‘‘reference” testing when cases of dispute 
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are referred to the Laboratory by the parties 
or by courts of law or of arbitration. The Labo- 
ratory should also be free to accept any work which 
a Government department may desire to commit to 
it, including the work lately done at Cooper’s Hill 
on behalf of the Indian Government (the plant 
of Cooper’s Hill was last year transferred to 
Teddington). Asa further safeguard against in- 
jurious competition with private enterprise, the 
Laboratory fees should at least be as high as those 
normally current, and in case of ‘‘reference’’ test- 
ing distinctly higher. As regards the publication 
of results, immediate publication cannot be re- 


B.| garded as the touchstone of the propriety of the 
The 


Laboratory to undertake such work. with- 
holding of the publication of the results must be 
left to the Executive Committee, which, when grant- 
ing deferred publication, should charge higher 
fees to the parties for whose immediate benefit 
the investigation has been carried on. As regards 
contractual testing, Sir Andrew Noble and Sir 
J. Wolfe Barry added a note that they would 
limit the restriction to a period of ten years, after 
which the authorities should be left entirely free 
to accept or to refuse any work, as is the case in the 
German National Laboratories. So far the con- 
clusions. We are glad to find that the standpoint 
of the Committee is the same that we have empha- 
sised all those years, that the National Physical 
Laboratory should not be too much confined in 
its action for fear of competing with private enter- 
prise. 

The Executive Committee of the National Physical 
Laboratory at present consists of Lord Rayleigh, Mr. 
A. B. Kempe, and Professor J. Larmor (President, 
Treasurer, and Secretary of the Royal Society), Mr. 
Llewellyn Smith (Board of Trade), Sir W. de W. 
Abney, Sir J. Wolfe Barry (Institution of Civil Engi- 
neers), Mr. G. T. Beilby, Professor Hugh L. Callen- 
dar, Colonel Crompton, Mr. R. Kaye Gray (Institu- 
tion of Electrical Engineers), Mr. R. A. Hadfield 
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(fron and Steel Institute), Mr. David Howard 
(Society of Chemical Industry), Mr. W. H. Maw, 
Sir Andrew Noble, Dr. W. N. Shaw, and Mr. W. E. 
Smith (Institution of Naval Architects). The report 
of the director, Dr. R. T. Glazebrook, F.R.S8., 
to record two severe losses of members of the 
Board: Sir Benjamin Baker, who instigated Dr. 
Stanton’s work on wind-pressure among other re- 
searches, and Lord Kelvin. The, staff has been 
increased ; Mr. J. Murdock has come over from 
Cooper's Hill, and other additions have been made, 
as will be pointed out. 

The test work has much increased, as the follow- 
ing numbers for 1907 (with those for 1906 in 
brackets) will indicate: Electrical measurements, 
condensers ; magnetic, inductance, insulation, and 
dielectric tests ; standard cells, tuning-forks, &c., 
254 (74); electrotechnical, resistances, galvano- 
meters and meters of all ormers, 
primary and secondary cells, 897 (696); photo- 
metry, pentane and glow lamps, carbons, 400 (214); 
thermometry, thermometers, thermo-couples, — 
meters, bridges, heating appliances, 345 (221) ; 
metrology, expansion coefficients, gauges, screws, 
taximeters, ageing of invar (a new investigation— 
36 cases), 1244 (445); glass vessels and weight, 
944 (814); optics, 69 (22). Engineering Depart- 
ment : vacuum and pressure gauges, strengths of 
materials, steam - pipe lagging, fuel, air - meters, 
speed-indicators, 269 (68); metallurgy and chem- 
istry, 70 (6). Observatory Department at Kew: 
magnetic instruments, barometers, thermometers, 
sextants, theodolites, binoculars, watches, chrono- 
meters, 35,124 (29,920). The test statistics for 
1906 were in some cases smaller than those for 
1905, but 1907 has outstripped 1905 by far. The 
fees received have risen from 60001. odd in 1906 
to 93241. in 1907, the increase being largely due to 
test-work for the Indian Government Railways. 
The expenses have amounted to 16,7571. The 
donors and contributors are those of previous years: 
the Institution of Mechanical Engineers (Alloys 
Research) ; the Railway Companies’ Association ; Sir 
W.G. Armstrong, Whitworth, and Co.; the Drapers’ 
Company; Sir Andrew Noble; the Manchester 
Steam-Users’ Association ; the India-Rubber, Gutta- 
Percha, and Telegraph Works Company; Mr. R. 
Kaye Gray, Mr. M. H. Gray, and Sir John Brunner. 
Several firms have presented apparatus. 

In our comments on the work of the various de- 
partments we follow the sequence of the report for 
the year 1907. 

In the Electrical Department a number of impor- 
tant researches have m completed during the 

t year. If the International Conference on 

undamental Electric Units had met last autumn, 
under the auspices of the National Physical Lobora- 
tory, as had been arranged, Mr. F. E. Smith— 
who, like Mr. Campbell, has no assistant in the 
Laboratory — would have had some important 
results to communicate. But the meeting of the 
conference had to be postponed, and the researches 
have been presented to the Royal Society. Pro- 
fessor Ayrton, Mr. T. Mather, and Mr. Smith 
having completed their measurements with the 
Ayrton-Jones ampere balance, built in the Labora- 
tory, only a few additional observations have been 
made during the course of the year. The accuracy 
attainable M this balance exceeds that secured 
in the absolute determination of any electrical 
unit so far that the ampere is now the best- 
known of all the electrical units. The intended 
accuracy of the ampere of 1 in 10,000 has been in- 
creased to 1 in 50,000, and there is only a slight 
uncertainty as rds the axial length of the coils ; 
for this reason the construction of new coils on 
marble cylinders—after the experience gained, a 
comparatively easy task—is contemplated. The 
other uncertainty is the value of g. 

the researches on the silver voltameter and 
the electrochemical equivalent of silver six kinds of 
voltameters have been compared by Mr. Smith, in 
conjunction with Mr.'T. Mather and Dr. T. M. 
Lowry. The six voltameters are described as the 
Rayleigh (found the best), Richards, syphon, pot- 
syphon-bowl, gy! oat <a and elevated cathode 
types. More than 270 silver deposits have been 
weighed in the fully satisfactory experiments, and 
in each case some 7 grammes of silver were de- 
posited—unusually large masses for a chemist, of 
course—from neutral solutions of silver nitrate. 
The current was changed from 0.5 to 8 amperes. 
the ure from 76 centimetres (normal) to 2.4 
centimetres, the concentration from 1.5 to 50 
cent., without modifying the final result, which is 


had | Kohlrausch (1884), 83; Van 
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1.11827 — igramme deposited per coulomb—correct 
probably within 2 omen ta 100,000. The values of 
previous determinations are, leaving out the first 
three figures: Rayleigh and Sidgwick (1884), 79; 
ijk and Kunst 
(1904), 82; Guthe, 82; Mascart (1884), 56; Pellat 
and Le Duc (1893), 95, differ more. Some pecu- 
liar results were, however, obtained with nitrate 
prepared from silver slimes ; in trying other silver 
salts it was observed that the nitrate is a ready sol- 
vent for some silver compounds insoluble in water. 

The third part of these researches concerns the 
standard cells, and especially the Weston cadmium 
cell, of which Mr. Smith has made more than 400. 
The electromotive force of this cell at 17 deg. Cent. 
expressed in the ampere (as determined by the 

ance) and the international ohm of the Labora- 
tory is 1.01830 volt, in very good agreement with 
the standards of other institutions. Comparisons 
have been made at Teddington (values designated 
by E) in the Bureau of Standards, Washington (A), 
at the Laboratoire Central d’Electricité (F) and at 
the Reichsansalt (G). The results are summarised 
in the following formule : A — E = 3 microvolts ; 
E — F = 9 microvolts; E — A = 8 microvolts ; 
A — E = 5 microvolts; G- E=0. Provided 
care be taken to avoid hydrolysis, there is no 
trouble with the mercurous sulphate of these cells 
for which the Rayleigh H form isrecommended. As 
regards the influenceof the size of the mercurous sul- 

hate crystals, which H. von Steinwehr investigated,* 

r. Smith finds that specially large = 500 
microns in length, pre after Steinwehr’s 
method, did increase the electromotive force 
slightly; for ordinary crystals ranging from 3 to 
30 microns, the size seems unimportant. The 
constancy of the cadmium cells is very satisfactory. 

The true electromotive force in volts depends on 
the ratio of the international ohm to the absolute 
unit of resistance which is to be measured with 
the Lorenz apparatus. The Drapers’ Company is 
going to present this apparatus, and Sir A. Noble 

promised his assistance for the mechanical con- 
struction of the rotating system, the design of which 
has now been decided upon. Of the resistancs stan- 
dards, the mercury standards have kept wonder- 
fully constant, with one exception ; some of the 
old platinum-silver coils of 1867 have changed since 
1903. ; the newer coils keep constant. Most of the 
manganin resistances from O. Wolff, of Berlin, 
as well as the coils obtained from R. W. Paul, 
of London, continue most reliable; a few, com- 
prising also those built in the Laboratory, are not 
so satisfactory. 

The general electric measurements made by Mr. 
A. Campbell have concerned chiefly small capacities 
and inductances, in the determination of which a 
high accuracy has been obtained. The standard 
subdivided mica condenser (Muirhead and Co.) of 
the Laboratory, tested by Maxwell’s commutator 
method, has given at frequencies of 20, 40, 60, and 
70, capacities of 0.9995, 5, 8, 4 (repeating only the 
last figure). For higher frequencies other methods 
are employed, as to which we should refer our 
readers to last year’s report.t The capacity of a 
variable self-inductance of Wien varied by 15 parts 
in 10,000—in agreement with the determinations 
by Jaeger and Kurlbaum by other methods—when 
the frequency was raised from 50 to 270 periods 
per second. The large standard mutual inductance 
is practically complete, as are also the smaller 1 
od 0.1 millihenry standards. In the former 
apparatus, the marble cylinder has been wound 
with two bare copper wire coils in screw cuts of 
1 millimetre pitch, each coil having 75 turns; the 
485 turns in four sections give 10 millihenries, and 
an additional coil 1 millihenry. All this work has 
been done in the Laboratory. The method used 
for the comparison of these inductances is a modi- 
fication of Carey Foster’s,—which, Mr. Campbell 
subsequently found out, had been applied by 
Heydweiller some years ago. The vibration galvano- 
meter of Mr. Campbell, which we have mentioned 
on other occasions, has proved very useful in these 
researches ; and it should also be stated that Mr. 
Campbell’s bifilar galvanometers, free from zero 
creep, are to be found in many parts of the Labora- 
tory. The frequency to which the vibration galvano- 
meter is responding is read off directly ; particulars 
of these very interesting researches have been 
ap before the Royal and the Physical Societies. 

e determination of the oscillation frequencies of 





* See ENGINEERING, vol. lxxxii. page 296. 
+ Ibid., vol. lxxxiii., page 372. 








wave-telegraphy—several million periods per second 
—taken up on behalf of the Past Office, 1 belongs 
also to this class of research. Among the indicating 
instruments used in this connection are a Duddell 
therm vanometer and a mirror rotating at 150 
revolutions per second. 

In the magnetic teets of a series of twenty stcel 
rings, a wide variety of magnetic quality resulted, 
Inconjunction with other departments, Mr. Campbell 
has studied the pro rties of a bituminous 
material—‘‘ carbonite.’ He has further investi- 
gated the loudnesss of the noises given out by 
microphone transmitters of the solid-back type. 
These transmitters have several strongly marked 
resonance frequencies (of 500 or 1000 periods per 
second) of their own, lying within the range of 
ordinary speech, which seem to bar the solution of 
the problem of measuring noises. It seems sur- 
prising, in fact, that the microphones transmit 
speech so well. 

The authorities and staff of the National Physical 
msec oo be delighted with their new build- 
ings, and Messrs. OC. C. Paterson, E. H. Rayner, 
and S. W. Melsom in particular with the additions 
to their Electrotechnics Department, which are now 
in working order. The forethought, labour, time, 
and expense devoted to the design and installation 
of all the equipment have amply been justified. 
Everything looks thoroughly practical and well- 
arranged. There are three parallel sheds, or bays, 
intercommunicating with one another, the first 
containing offices and stores, the two others serv- 
ing for testing; the common right wing of the 
building, running transversely, has three stories, 
the second floor forming the photometer hall, the 
third floor the battery-room. Most of the flooring 
is maple uet. The weaver-shed roofs give 
excellent daylight ; the lamps are on 110-volt 
circuits, and pilot lamps are provided in all rooms 
and passages ; the plug circuits can be worked from 
the mains or the battery. The heating is by steam 
radiators. The power comes from a 60-kilowatt 
steam-turbine set, a motor generator of 60 kilowatts 
driven from the Teddington Supply Company, and 
a 12.5-kilowatt booster, one battery of 550 ampere- 
hours and one of 620 ampere-hours (both supplied 
by Pritchett and Gold) and two small batteries, each 
of 150 cells, of the Electrical Power Storage Com- 
pany; a battery of 1000 volts for insulation testing 
is being added. There are further various gene- 
rators in the building. 

The main switchboard of the large bay has in its 
upper panel horizontal inclined bars, over which 
the clips of flexible cable can readily be pushed. 
There is another board for the three transformers 
(presented by Siemens Brothers) which give each 
up to 10,000 volts on single or triphase circuits ; 
the terminals of the transformer are brought to 
ebonite boards attached to it. The large 20-kilowatt 
100,000-volt transformer, built by the British West- 
inghouse Company, and presented by the Engineering 
Standards Committee, has been put up in a small 
house outside the building; it developed a fault 
soon after its installation. This transformer is 
excited by a motor-generator set, and the leads are 
taken through 12-in. ducts near the ceiling of the 
hut into the main building, where certain high- 
tension tests are carried out. The step-down 
transformers are of the Berry type. 

The batteries for direct-current-testing are placed 
in two tiers above one another, but the cells are all 
most accessible ; groups of three cells are burned 
together. The smaller cells rest on glass plates in 
their several tiers. The battery switchboard has 
been supplied by Reyrolle and Co., as in the 
Central ‘Technical College. By combining the 
batteries currents of 8000 amperes can be drawn 
for half-an-hour. Special precautions had to be 
applied lest these heavy currents affect the instru- 
ments. The leads and returns are, therefore, 

laced close to one another, each being formed 

y two bars of high-conductivity copper, 6 in. high, 
ys in. thick, fixed edgeways ; the two bars of the 
one conductor are put inside a narrow micanite 
trough, and the other two bars are fixed on the 
outside of this trough. The sections of these con- 
ductors are tinned, but not soldered at their 
ends, and bolted together, with 70 square inches 
of contact per joint. The regulation of these heavy 
currents is effected by means of water-tube resist- 
ances, built up of a series of vertical tubes, soldered 
into brass boxes, 4 ft. by 3 in. by 3 in., above and 
below. Two such sets, or frames, have been 1n- 
stalled, each comprising 17 tubes, each 28 in. long 
and about ? in. in diameter, giving two steps of 
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approximately 200 amperes, three steps of 400 
amperes, and so on, the whole frame carrying 
6000 amperes, and dissipating 36 kilowatts ; the 
two frames together carry 8000 amperes without 
becoming more than hand warm. The water enters 
the lower brass box, and through a piece of 
rubber tubing into the tube, the electrical connec- 
tion being established by copper strips and plugs ; 
the conductors are again brought up behind, so 
that the remarkably neat arrangement is fairly 
non-inductive. The tubes are solid-drawn German 
silver. These water-tube resistances can be shunted, 
in their turn, for smaller steps by a small resist- 
ance frame with five switches. 

The testing-station benches are constructed in 
teak and beech, and the instruments are held in 

sition by fixed bars at the top and bottom, and 
by movable bars in between; all these bars have 
;j;-in. brass slots. The bench portion of the stand 
is arranged as a cupboard, with a glass top, pro- 
vided with a teak lid, for determining temperature 
coefficients. Amperemeters, &c., for engine-rooms 
and for India are tested in cupboards specially 
heated with the aid of lamps and a fan, the station 
being divided into two sections, the one serving for 
preheating. The resistance-testing room is in the 
middle bay, which has a double sloping roof of 
glass, with an air space of 6 in. between the glasses; 
special heating is provided. The enamelled slate 
slabs for the galvanometers run all round, being 
supported by independent brick piers. The poten- 
tiometer method and a Broca galvanometer are very 
largely — The dry-cell frames (Campbell 
bifilar galvanometers, made by R. W. Paul) and 
the large dial-bridge (Gambrell Brothers) are at the 
one end of the room; a moving-coil galvanometer 
of 1200 ohms, made by H. W. Sullivan, for high- 
resistance tests, at the other end, has its brick pier 
independent of the floor. The U tubes, each of 
10 megohms resistance, for ohmmeter testing, 
which we mentioned last year, have excited a good 
deal of interest. The tubes have a length of 20 
centimetres and a bore of 1 millimetre, and con- 
tain Hittorf’s 10 per cent. solution of cadmium 
iodide in amyl alcohol ; the electrodes are sticks 
of cadmium inserted through corks in the 
widened ends of the tubes and sealed in with 
chrome gelatine. By coupling in series these ten 
tubes, which are kept in an oil-box, a resistance 
of about 100 meghoms is obtained. Careful tests 
by Mr. Melsom show that the total resistance 
decreased from 935 megohms in March, 1907, to 
90.6 in February, 1908, the lowest value, 89.4, being 
observed in December ; the tubes keep steady, 
but are always controlled before use. e figures 
given refer to 17 deg. Cent.; at higher tempera- 
tures the resistance decreases to nearly 80 megohms 
at 25 deg. Cent. They can bear 1000 volts for 
10 minutes; 400 volts make no change. The 
switchboards for machinery testing are all inter- 
connected. 

Photometric standardising is done on the second 
floor, where a 2.5-metre bench of the Reich- 
sanstalt pattern runs on a long carriage on a 
rail-track. The carriage is longer than the bench, 
so as to take the new 4.5-metre bench now being 
constructed. By a e this room communi- 
cates with the 1 photometer room not yet 
fitted up, the track length being 90 ft. Life 
tests, especially also of metallic filament lamps, 
are conducted in the room down below, the arrange- 
ment of the racks for 100 lamps being excellent ; 
resistance can be put in series with every lamp. 
The department had the benefit of the advice 
of Dr. Sharpe, of the New York Lamp-Testing 
Bureau, which reports on some 13 million lamps 
annually. The Tirrill voltage-regulator—a field- 
regulator of the exciter of the British Thomson- 
Houston Company—keeps the voltage so steady 
that one may watch the galvanometer li ht-spot on 
a large arc, suspended in the corner of the room, 
for long time before suspecting that it is in circuit. 

at a good many appliances were taken over from 
Cooper's Hill was mentioned last year ; the motor 
run from the public supply mains, driving the alter- 
nator for the | tests, is one of these machines. 
It took time to adjust the Tirrill regulator, but the 
success is striking. 

Passing to the work done, we have first to notice 
the efforts made by Mr. Paterson and Mr. Rayner 
reproduce the pentane lamp standard of the 

ngineering Standards Committee for glow-lamp 
Specifications. The sub-standards are ten 
eg Fleming - Ediswan Laboratory stan . 

© candle-power of different pentane lamps differs 


slightly, partly owing to the different degree of 
‘*shine ” in the internal black surface of the shades, 
which accounts for 0.4 per cent. On behalf of the 
Laboratory, Mr. Paterson attended the triennial 
meeting of the International Photometric Commis- 
sion at Ziirich, where, on the basis of work carried 
on at Teddington, Berlin, and Paris, the ratios 
between the pentane, the Hefner, and the Carcel 
units were fixed. 

Considerable use is being made of the quadrant 
electrometer for absolute measurements of alter- 
nating power. The 600-ampere Kelvin balance has 
been found to be independent of frequency changes. 
The circular scales for two electrostatic voltmeters 
—one for 160 volts, the other for 400 volts—are 
suspended 7 ft. above the ground, and are cur- 
tained in, as the daylight in the hall is so good ; 
the scales have a radius of 10 ft. and a length of 
26 ft. Under the platform erected for these ex- 
periments the electrostatic wattmeter has been fixed, 
whose parts, it has been found, as at the Reichsan- 
stalt, must be in perfect symmetry. For dividing 
static voltmeters, two frames, each of 100,000 
ohms, of the Duddell-Mather woven resistance 
have been put up. These consist each of a texture 
of manganin gauze and silk, folded edgeways about 
two parallel rows of twenty-four os tubes ; 
each frame stands 10,000 volts. The mounting is 
not yet permanent, as there are difficulties as 
regards the joints of the fine wires. 

Mr. Melsom has charge of the direct current and 
resistance measurements. The bench for dry cells 
mentioned takes 150 cells; some have already been 
tested for six months. They are discharged for 
six hours a day on a 5-ohm cireuit, the voltage 
and internal resistance being determined at the 
beginning and end of the test. 


(To be continued.) 





THE NEW IRON WORKS OF THE 
STAVELEY COMPANY. 

For two centuries the Staveley Works have 
occupied a high place among the undertakings 
which have contributed towards the industrial 
progress of Great Britain, and it is gratifying 
to record such evidence of their vitality as the 
inauguration of three new blast-furnaces, with all 
their accessories, the third having been lighted 
up on the 9th inst. The general plan has been 
arranged to admit of extensions without inter- 
fering with the convenience of the grouping of the 
various units. These works, which we propose 
to describe in detail, will be found of great in- 
terest to our readers, not, perhaps, because of any 
distinctive departure, but because great dis- 
crimination has been exercised in weighing 
the relative merits of different systems in order 
that the many mechanical features in the complete 
equipment should harmonise with the general aim 
—the achievement of reliability and efficiency. 
There is nothing in the plant which has not been 
carefully tested ; and Mr. Charles P. Markham, the 
chairman of the Staveley Company, who is respon- 
sible for the scheme, has utilised experience gained 
at the Parkgate Iron Works, of which he is a direc- 
tor, as well as at the old works of the company, 
in order to arrive at well-authenticated bases for 
differentiating between such proposals as are often 
accepted largely because of their novelty and those 
which time has proved reliable and economical. 
Before we conclude our series of articles it will be 
recognised that in this he has attained a notable 
success. 

Experience, indeed, has been the principal factor 
which has controlled the design. We have said that 
the Staveley Works have a record of two centuries ; 
how much older they are cannot be determined. 
The earliest record extant is dated June 20, 1702. 
This document is a statement of expenses, from 
which it can be gathered that in those days cordwood 
was collected from Derbyshire and Nottingham- 
shire, and was brought, on the backs of mules, 
to be made into charcoal for use in smelting iron- 
stone got from the pits in the immediate neigh- 
bourhood of Staveley. Coal was first mined 
in the district about 1680, and successive genera- 
tions worked the coal and manufactured the iron 
in a comparatively small way until the Stave- 
ley Coal and Iron Company was formed, and 
acquired the property from the late Mr. Richard 
Barrow. This was in 1864, when the capital of 
the company was 416,000l. after the purchase in- 
stalments had been paid off. The three Broad Oak 





furnaces—each of a capacity of 16,000 tons per 
annum, were built in 1872. They were first taken 
on lease by the Staveley Company, and ultimately 
bought in the year 1807. ey are of the old 
cupola type. At the old Staveley Works there 
are-eight furnaces, some 30 years old, and others 
20 years old. They are of the pipe-stove type, and 
the larger furnaces have a capacity of 230 tons per 
week, The Broad Oak and Staveley furnaces have 
for many years produced an acceptable quality of 
iron at an average rate of about 150,000 tons per 
annum. A great proportion of this has been used 
for the manufacture of cast-iron water and gas- 
pipes, for which Staveley has a high reputation, 
not only at home, but in the Colonies and foreign 
countries. These pipes range in diameter from 
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Fie. 4. Cross-Secrion or Biast-Furnace. 


15 in. to 60 in., and, owing to the pipe-casting 
plant having been specially devised, a high degree 
of reliability has been attained. 

The capital of the company, which was raised in 
1872 to 807,000L., by the allotment of bonus shares, 
was rearranged last year under a special Act of 
Parliament, with a total of 1,198,000/. in 11. shares, 
of which 1,100,260I. is paid up. The average output 
of coal from the company’s own collieries now ex- 
ceeds 2} million tons per annum, and the company 
own one-half of the shares in the Newstead Col- 
liery, which produces half a million tons per annum, 
and half the capital of the Broadsworth Main Col- 
liery, near Doncaster, now being rapidly developed 
to give about two million tons per annum. The 
Staveley Company have also acquired recently 
a coal-field of over 5000 acres lying to the 
south-west of Doncaster but sinking operations 
have not yet been commenced. The new fur- 
naces, to be known as the Devonshire Works, 
will double the production of iron, raising it to 
300,000 tons per annum. Provision, as we have 





furnaces—at one time known as the Wingerworth 


already said, has been made for the extension of 
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third set, as shown by a square on the plan (Fig. 2). 

© arrangements are such that any stove or 
equaliser can be used for any furnace. The air- 
mains, which are carried on standards of rolled 
steel-work, as shown by the general view on 
ir (F ig. 26), are arranged to Scliver either cold or 
ot blast direct to the furnace, or both may pass 
air simultaneously to the equaliser, which ensures 
& steady temperature under all conditions of work- 
ing. ‘The result is to give a great range of tem- 
1 atmospheric to 1500 deg. Fahr.— 
minutes. The blast-furnace manager 


perature—from 
Within a few 





























may thus meet sudden oem gare, and may at 
the same time satisfy himself that there is the 
minimum of variation in the temperature when the 
equaliser is in use. 

The proportioning of the furnaces was deter- 
mined to suit the quality of the ironstone available 
in the district. The ironstone used is a mixture of 
the brown iron ores of Lincolnshire (Frodingham 
district), Leicestershire, and Northampt ire, 
containing on an average 29 per cent. iron, with 
a little calcined Northamptonshire ore. In winter 
weather this ore contains as much as. 25 per cent. 
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of moisture, and experience at the Broad Oak and 
old Staveley furnaces proved that 65 ft. was a 
satisfactory height to ensure rapid production of 
the metal, with a reasonably low temperature of 
exhaust, and a suitable co e without undue 
crushing of the coke the heavily-sodden ore 
in wet weather. The height of the new furnaces is 
70 ft., the bosh is 18 6 in. and the hearth 
11 ft. in diameter. Notwithstanding these moderate 
dimensions, the output has averaged 850 tons per 
furnace week, and the following analysis shows 
the quality of the foundry No. 3 pig iron and the 
forge No. 4 iron :— 





Analysis of D hire Works Pig Iron. 
Foundry 3. F 4, 
Iron ... jus tee ... 9188 92.62 
Combined carbon ... 0.30 0.56 
tome”: 0.68 O63 
ese ‘ 
Silicon 2.52 2.05 
Sulphur... 0.02 0.07 
Phosphorus... 1.55 157 
100.00 100.00 


It was decided to adopt the Sahlin bosh. This 
system, to which more detailed reference wiil be 
made later, has not been widely favoured; the 
cause is to be found not so much in inherent difli- 
culties as in the lack of care to ensure that the 
water circulation does not create an unsatisfactory 
range of temperature between the outer and the 
inner walls throughout the full depth of the bosh. 
The means adopted at the Staveley Works will be 
described later. Interesting mechani - 
ments have also been made in connection with the 
charging of the furnace, which is entirely automatic, 
and there is direct control over the distribution of 
the charge within the furnace. One hundred coke- 
ovens have been constructed, and when the fourth 
furnace is put down this plant will be duplicated. 
Beyond the coke-ovens, as shown in Fig. 2, there 
is a by-product plant. The ovens, it will be noted, 
are very conveniently in relation to the 
blast-furnaces, to ensure the minimum of breakage 
of coke. 

Another decision had reference to the power 





plant. Steam-engines are used with gas-fired 
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water-tube boilers. The proposal to fit gas-engines 
was negatived, as they were not considered invari- 
ably reliable, owing to interference with the gas 
supply due to the furnaces occasionally ‘‘ hanging,” 
and to the tapping of the furnaces. Moreover, it 
was — that the impurities and dust in the 
gases would require too frequent stripping of the 
engines for the cleansing of valves, &c. There was 
this further consideration, that the waste heat from 
the coke-ovens had to be dissipated or utilised, and 
instead of building an expensive chimney of fire- 
brick to carry off this waste heat, the simpler method 
of utilising the heat in the boilers was accepted. 
The engines, too, are in no case of the compound 
or triple-expansion type. The reason assigned 
for this preference was that fuel economy was a 
negligible factor in view of the sufficiency of waste 
gases, whereas the adoption of the compound prin- 
ciple might have involved complications. LElec- 
tricity is largely applied; it is used for pumping 
the water for cooling purposes, &c. For hoists for 
the conveyance of material to the top of the fur- 
naces steam was preferred to electric power, because 
the machinery was considered to be less likely to 
get out of order. Thus in the choice of the plant 
simplicity and reliability have been considered 
throughout to a greater extent than the claims of 
originality, or small gains in the percentage of 
efficiency in any one unit. 

In order to ensure continuity of production, the 
question of duplication of details has had careful 
consideration. For each furnace there is one blow- 
ing-engine of an ordinary type, having a steam- 
cylinder 36 in. in diameter, with an air-cylinder 
90 in. in diameter, capable of a very considerable 
range of production, and having a maximum out- 
put of 22,000 cubic feet of air per minute. The 
air-cylinder is connected to four blast-mains, so 
that any engine may be used for any of the four 
furnaces. The hot and cold blast-mains are similarly 
arranged with valves supplying any of the stoves, 
and these also can’ be connected to any of the 
furnaces. The general view from the top of one 
of the furnaces (Fig. 26 on page 404) shows the 
corner of the power-station with the four air-mains. 
The ammonia-recovery plant is seen in the mid- 
distance, the back of the gas-fired boilers in the 
centre, and the coal-store to the left. In the fore- 
ground are the tracks for arrival of the raw material. 

The water supply has also received correspond- 
ing attention. The water, as shown in the plan, 
is diverted from the River Rother into a canal 
which crosses the site of the works, and from 
this a gyot is led into the pumping-station 
located near to the workmen’s cricket-ground, but 
not shown on the plan. Thence it is pumped 
by four electrically -driven high - speed Bay. 
having a collective output of about 2,000, 
gallons per day. These discharge through an air- 
vessel and retaining-valve into the main, but as 
a stand-by there is a three-cylinder vertical steam- 
pump, drawing water from the same gyot and dis- 
charging into the same main. The water for the 
boilers is passed through a water-softening plant, 
but may be taken direct from the gyot. . Lest the 
steam-pipes from the main battery of boilers should 
give out at the same time as the electric leads and 
pumps, a small boiler has been fitted close to the 
power-house to supply steam direct to the reserve 
pumps. In theevent of the water-main giving out, 
water may be supplied to the furnaces or boilers 
through the s pipe for supplying the coke- 
quenching 80-lb. pressure water, as this supply pipe 
has been made interchangeable with the main supply. 
Provision is also made so that the water after being 
used for cooling the boshes of the furnaces, &c., may 

passed into a channel of a sufficient length to 
ensure the required reduction in temperature, after 
which it may be used again ins’ of the river 
water, in the event of the latter being at too low a 
level. The electric generating plant is also in 
duplicate. Thus, in every respect, as will be 
explained when we describe the installation in 
detail, adequate arrangements have been made to 
obviate any interruption in production. 

The work of construction was commenced in the 
summer of 1906, and the progress made was highly 
creditable, not only to those responsible for the 
general arrangement of the scheme, but to the 
contractors. Bores were sunk in order to ascer- 
tain the nature of the substrata at two or three 
points; but when excavation proceeded for the 


construction of flues and coke-ovens, it was found 
that a fault, consisting of an irregular band of coal, 
had cropped up to near the surface across the site 





of the works. This necessitated very considerable 
excavation, which is illustrated in the view in Fig. 3, 
page 392. Because of the presence of this coal it 
was considered desirable to construct arching on 
each side and under the ventilating-flues, and to 
build the coke-ovens on similar arches. This con- 
siderably added to the work and cost, as the arch- 
ing extended in the aggregate to over a mile, and 
involved 200,000 yards of excavation, while the 
brickwork for this and for the blast-furnaces 
and equalisers required over 13 millions of bricks. 
This work will be described more completely in 
connection with the construction of the ovens, 
but it may be stated here that the arching has 
proved of great advantage. Indeed, it is worth 
considering whether, even under normal conditions, 
such arching would not be advantageous in all cases. 
A more equable temperature would thereby be 
ensured, and there would be an entire absence of 
danger to the coke-ovens from settlement, which 
often occurs owing to the heat causing a contraction 
of the strata under the ovens and flues. 

Of the blast-furnaces, with their gear, detailed 
drawings are reproduced on the two-page Plate 
XXVIII. and on pages 391 and 393, while the per- 
spective views, Figs. 1 and 27 on pages 389 and 404, 
will assist towards a fuller understanding of the 
charging gear at the top of the furnaces. The con- 
struction of the furnaces, and of the hot-blast stoves, 
temperature-equalisers, furnace downcomers, and 
dust-catchers, with the steel chimney, 200 ft. high, 
and 12 ft. 3in. inside diameter at top, to be described 
in a subsequent issue, was carried out by the Pearson 
and Knowles Coal and Iron Company, Limited. 

The vertical section, Fig. 4 on page 391, shows the 
— construction of the furnaces, and gives the 
eading dimensions. The height is 70 ft., the dia- 
meter at top is 12 ft. 9 in., at the bosh 18 ft. 6 in., 
and at the hearth 11 ft. 9 in. In the design of the 
furnaces the principal aim was to produce straight 
lines without any angles or sharp curves. For 
10 ft. 4in. from the top every alternate course of the 
lining is of cast-iron bricks, to prevent the charge 
cutting the bricks when the bell is lowered. The 
casing is of steel 1} in. thick. In connection with 
the brickwork structure forming the base of each 
furnace, it may be said that ventilation voids have 
been left to secure an equable temperature through- 
out the brickwork. 

Each furnace. casing is carried upon eight columns 
built of rolled-steel joists, plates and angles, as 
shown on the plan, Fig. 6, Plate XXVIII. These 
also support the horseshoe main tuyeres and cooling 
water-pipes. There are ten tuyeres fitted with copper 
coolers and nozzles, carried in a cast-steel belt, 
completely surrounding the crucible of the furnace. 
Figs. 5 to 9 on Plate XXVIII. show sections and 
plan through the tapping-platform and bridge ; 
while Fig. 10—also on the two-page plate—ilfa - 
trates the gas-mains suspended to the furnace, the 
horseshoe goose-neck, the tuyere pipes, and other 
details connected with the furnace. 

This section (Fig. 10) shows in detail the 
Sahlin bosh. Here great care has been exercised 
in regulating the quantity of cooling water supplied 
in the cooling channels, which run in a spiral on 
the outer wall, as shown in Fig. 10. The water is 
—- at three levels, and the volume is care- 
fully regulated to secure a given temperature. At 
periodic intervals, too, care is taken to clear the 
channels of silt in order that the flow should con- 
form with a predetermined rate. In this way there 
is not that rapid chilling at any 
may have depreciated the value of this system of 
bosh at other works, where trouble has resulted 
from too great a supply of water, especially at the 
upper part of the ca, where much of the reduc- 
tion of the ore takes place. 

The goose-neck and communicating-pipes are 
easily removable, while they are kept in position 
by means of right and left-handed screws, which 

low the goose-neck to rotate freely in the ball- 
and-socket joints. These necks are lined with 
specially pure cement. The horseshoe main has 

connections : one from the stove direct, one 
from the equaliser, and one from the cold-blast 
main. These three connections enable the furnaces 
to be worked with air of an ‘‘ equalised” tempera- 
ture, with cold blast direct from the blowing-engine, 
or with hot air coming direct from the stove. The 
usual practice has been to work at about 1300 deg. 
Fahr., whilst the stoves vary from 1600 to 1100 deg. 
Fahr.; but the equaliser ensures a steady tempe- 
rature of about 1300 deg. Fahr. 

The steel tapping-platform, shown by Figs. 5 





int, which | in 








to 9, Plate XXVIII., is 9 ft. 6 in. above ground- 
level, and has a diameter of 46 ft. It is built round 
the furnace to give access to the tuyeres, and there 
is, as shown, an extension over the beds, with 
conveyors for the hot-metal runners to the pig beds. 
There are two slag notches, so that slag may run off 
either at the front or back of the furnaces. Deferring 
for the present the arrangement of the pig beds, we 
may now turn to the gear for charging the furnace. 

Considerable care was exerci in connection 
with this mechanism for the charging of the fur- 
naces, of which detail illustrations are given on 
Plate XXVIII. and on page 393. The Staveley 
Company own a sufficient number of wagons to 
ensure steady delivery of ore, and it was therefore 
considered unnecessary to have bins, which would 
probably have cost something like 60,0001. The 
ore is emptied into ordinary mining barrows by 
hand, and these barrows discharge, by ordinary 
tipplers, into the Kimberley hoisting-skip, the pro- 
portions of the constituents of the furnace charge 
being arranged for each skip, which has a capa- 
city of 120 cubic feet. The winding is by steam- 
engine and drum located on a platform in the 
mid-distance to the top. The steam-valve of the 
engine is controlled from the weigh-office at the foot 
through rods, while the cut-off at the end of the 
tub-travel, upwards or downwards, is automatically 
controlled by a cam-shaft actuated from the drum. 
At the top the contents of the wagons are auto- 
matically tipped into a hopper. The discharge of 
the material from the hopper on to the bell and 
thence into the furnace, as well as the action of the 
furnace sounding-rods, is controlled electrically 
through solenoids from the weigh-office, so that the 
whole of the operations on the top platform, except- 
ing only the oiling, are mechanical ; no workman 
—- to be on the top platform. 

n the weigh-office there is placed as part of the 
switchboard a model of the furnace with hopper, 
bell, and sounding-rods, and each unit works in 
unison with the actual gear on the top of the fur- 
nace. Thus, when the switch is turned over to 
lower the rods in order to ascertain the level of the 
material within the furnace, corresponding rods 
move downwards on the switchboard, indicating 
to the operator the part of the furnace requiring 
new material. The sounding-rods, which have a 
stroke of 12 ft., are lowered into the furnace 
by means of air-cylinders controlled by electric 
solenoids. The attendant then manipulates by 
switch the gear which tilts the bottom of the hopper 
to such an angle as to discharge the contents on 
a section of the bell, so that ultimately the ma- 
terial may fall on that part of the furnace which 
most requires replenishing. The switches are of 
the double-pole type. One controls the sounding- 
rod mechanism, as well as that for manipulating 
the bell ; the other controls the gear for tilting the 
bottom of the hopper downwards on the right or 
left sides independently. It is thus impossible to 
distribute the material uniformly over the bell, or 
to manipulate the bell while the sounding-rods 
are lowered in the furnace, which would result in 
the rods being bent. 

The gear for the distribution and charging of 
material is illustrated by Figs. 11 to 22 on Plate 
XXVIII. and page 393, the construction of the cat- 
gallows being clearly shown by Figs. 11 to 15, 
and further illustrated on the perspective views, 
Figs. 1 and 27 on 389 and 404. The latter 
shows the Kimberley hoist to the top, but the draw- 
gs reproduced show the arrangement up to the 
level where the tubs are tipped into the hopper. 
The hopper is in two sections, and the bottom is 
sempention to rods having a crosshead at the top, so 
that by the interposition of chain-gear, actuated by 
a special air and water cylinder, any side of the 
bottom may be lowered to enable the charge to be 
deposited on a “age ateees part of the bell. The 
arrangement of the hoppers and the chain-gear 1s 
shown clearly in Figs. 11, 12, 13, and 15 on Plate 
XXVIIL., while the details, including the point of 
suspension of the bottom, are clearly indicated in 
Figs. 16 to 18, on page 393. 

The air and water cylinders which control the 
movements of the bottom of the hopper, are shown 
in detail in Figs. 22 to 25, and their position on the 
platform is indicated in Figs. 12 and 16. The 
switch in the weighbridge, through a solenoid on 
the top of the furnace, controls a small air-val\ e, 
by means of which compressed air is admitted into 
an air and water reservoir under the main cylinder, 
forcing the water through a pipe communicating 
with the bottom of the hydraulic cylinder throvgh 
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the valve shown in Fig. 25. The effect is to force 
up the ram with the balance-weight carried on the 
top, and shown partly in the section (Fig. 22). The 
balance-weight normally holds the bottom of the 
distributing-hopper, with its load in place, until its 
weight is counteracted by the combined air and hy- 
draulic pressure behind the ram. Immediately the 
burden of the hopper-valve is released on to the 
bell, the balance-weight comes into action in ; 
but in order to prevent it from dropping suddenly 
there are two regulating screw-valves at the bottom 
of the cylinder shown on the left of Fig. 25. These 
control the exhaust, and bring the cylinder in its 
downward stroke quietly to a state of rest. The 
piston of the cylinder is packed with soft hemp in 
brass rings. 

The opening and closing of the bell, which is 9 ft. 
in diameter, is controlled by a similar cylinder, the 
position of which is clearly shown in Figs. 11 and 12. 
In this case the counterbalance weight, instead of 
being secured to the piston, is, as is more usual, on 
the outer end of the pivoted beam, on the top of 
the gallows, as shown in Fig. 11. The bearing for 
this beam is shown in detail in Figs. 20 and 21, 

e 393, and its a on the gallows by —_ 
ll and 14. The bells of blast-furnaces are, as a rule, 
actuated by a man at the top or by rods from the 
bottom, and, in a few instances, electric devices 
have been introduced. But in practically every 
instance the return of the bell to its seat is effected 
solely by gravitation, and in the event of any 
material accidentally remaining on the bell, and 
so preventing it from completely closing, great 
difticulty has been experienced in getting the bell 
back to its proper position. The use, therefore, 
of such a cylinder as has been described, not only 
ensures a slow return of the bell to its normal 
position, but enables it to be freely opened with- 
out any load upon it, while the hoppers above, as 
shown in Figs. 11, 13, and 16, form a fairly effective 
seal for the gases ; this prevents any firing or risk 
of explosion. 

A further point of importance is that arrange- 
ments are made for taking the hoppers out at right 
angles to the beli in the event of the bell requiring 
renewal. A travelling carriage is provided for this 
purpose. The whole of the working-gear on the 
top is bolted or cottered down to the bearings. The 
working parts have been reduced to the minimum, 
and arrangements made for readily removing any 
~ for inspection or renewal. The stresses have 

en carefully worked out, so that every unit can 
withstand any internal strain from explosion or 
slipping which may occur in the furnace. 

In our next article we shall describe the stoves, 
temperature-equalisers, and other accessories of 
the blast-furnaces. 


(To be continued.) 








MODERN DEVELOPMENT OF BRITISH 
FISHERY HARBOURS.—No. IX.* 


By H. C. M. Austen, Assoc. M. Inst. O.E. 
Fisurry harbours accommodating more particu- 


larly the drift-net fishing industry have, no doubt, | & 


a greater degree of interest to engineers owing to 
the fact, already referred to, that their require- 
ments as regards accessibility, geographical i- 
tion, and equipment are the most exacting. Even 
the casual observer, who may so often be seen 
watching the departure of the picturesque herring- 
fleet, or its return to. port heavily laden, realises 
how necessary the refuge of a good harbour must 
often be to these small boats. As he witnesses, 
too, the busy scenes at the quay side as thousands 
of fish are deftly handled, and with marvellous 
rapidity gutted, cured, and packed in barrels for 
export or home consumption, he cannot fail to 
4ppreciate how much skill and foresight have been 
required in planning a harbour so as to provide 
A - smmodation necessary for so great a volume 
rade. 

In the last number of this series a description 
was given of the general internal arrangement of, 
and equipment for, an up-to-date fishery harbour 
aeanied to accommodate the trawling industry, 
Which has been referred to as more closely allied in 


* No. I. articleof the series blished 
pad was pu on Fel 
oa Abril 26, 7;No. IL. on March 1, 1907, page 261; 





spectively of vol. Ixxxiii. : 
Page 38 ; No, VL. om Sens 
on October 25, 
1907, page 831, 


20, 
page 543; and No. ; 20 
of vol, Ixxxiy. 4 


8, | page 

. | merchants for gutting and packing their 
‘| is afforded by wide Ltuienla 

” | is about 200 yards from the pier-heads, and at pre- 





its nature to merchant shipping. The drifting 
trade, however, is of a totally different kind, 
requiring, in addition to those primary and general 
essentials enumerated in No. I. (vol. lxxxiii., 

170), special conditions, without which no harbour 
authority can, except under exceptional circum- 
stances, as regards trade and inland communication, 
hope to develop a large and profitable revenue 


;| from this source. These conditions may be classified 


thus :— 
an Depth of water at low water of not less than 
t. 

2. Ample quay space and wharf area. 

3. Good swinging room or freedom of movement 
for boats within the harbour. 

4. Suitable markets, &. 

5. Graving-dock accommodation, &c. 

In the course of these articles the development 
of the drifter has been so fully illustrated, and the 
ever-increasing need for quick delivery and rapid 
despatch, due to its modern propulsion by steam, 
has been so frequently emphasised as bearing 
upon the urgent need for ample low-water acgcom- 
modation, that it may, perhaps, seem unnecessary 
to lay further stress upon this point. The latest 
figures available, however, show that Scotland, in 
1906, more than doubled her fleet of steam liners 
and drifters (practically all vessels of the latter 
class), and they now number 545, as against 100 
in 1902, and 209 in 1905. In the meantime the 
sailing boats have decreased by 371—since 1905. At 
every little creek on the Scotch coast the work of 
building new steam-drifters to replace the sailing 
boats is busily proceeding, and as these new vessels 
draw 10 ft. of water, and the drifting trade affords 
a livelihood to 92 per cent. of the Scottish fisher- 
men, but very slight powers of deduction are de- 
manded of an engineer to determine the importance, 
and to fix the depth, of low-water accommodation 
in providing for present-day requirements. 

e herring fishery, it has been observed, con- 
stitutes three-quarters of the total pelagic fish 
catch (see No. II., vol. lxxxiii., page 261), and, 
therefore, as would be expected, it is to harbours 
where this branch of the drifting trade is carried 
on that the nature and extent of the accommoda- 
tion a is best exemplified. Turning to 
Tables Nos. 4 and 5 (No. VIIL., vol. Ixxxiv., 
page 831), and comparing the results therein 
recorded with the depths of water at such har- 
bours as Yarmouth, westoft, Lerwick, Fraser- 
burgh, Peterhead, Stornoway (where the depth 
of water is 7 fathoms), &c. (No. II., Table II., 
vol. lxxxiii., 262), it will readily be seen that 
the first condition laid down is satisfied in each case. 

Important as is undoubtedly this first condition 
of sufficient low-water accommodation, quay space 
and wharf area are considerations which have, per- 
haps, a still greater effect upon the actual trade 
results at herring fishery harbours. Unfortunately, 
sa. areas in their vicinity are seldom available, 
and as the price of land, owing to the nature of the 
trade, must be cheap, as compared with land sur- 
rounding a commercial harbour, there are not, on 
this account, many harbours in existence where a 
reat drift-net industry has been, or could be, 
successfully developed. The most convincing idea 
of what the modern herring fishery harbour requires 
in the way of accommodation and equipment is 
afforded by a study of the conditions upon which the 
new harbour of Southwold (vol. lxxxiv., page 384, 
Fig, 48, and page 385) has been planned and con- 
stru Prior to the recent improvements, the 
harbour had practically fallen into disuse. The 
harbour company, fully realising the need for a 
relief port further south, only devised their scheme 
after the most mature consideration, and after 
consultation with fish-buyers and others direct] 
interested in the trade, particularly with the Seoteh 
curers and owners of Seotch drifters, who, bein 
assured of having their wants supplied, promi 
to give the new company the support of their 
custom. The fish quay, which, as has been stated, 
is 1000 ft. long and 110 ft. wide, is estimated to 
accommodate 260 drifters. The wharf behind this 
quay, which is lighted with gas, and has fresh-water 
hydrants fixed at convenient intervals, is divided 
into numerous plots, 120 ft. by 45 ft., well paved, 
drained, and supplied with salt water (see Fig. 67, 

396). Many of these are already let to the 
sh. Access 
roads. The quay 


sent gives a low-water depth of from 8 ft. to 12 ft. 
Being open to the river on the south side, there is 


ample swinging room for boats, and space for future 
extension up-stream is almost unlimited... Whilst 
some little time must obviously elapse before an 
new port can become popular and receive its f 
measure of trade, the Southwold Company, how- 
ever the cost of maintenance may affect the. net 
profits, will undoubtedly develop a very substan- 
tial revenue ; so much so, in fact, that the Trea- 
sury have already promised to make a further 
grant of 3000/. towards extra dredging and extend- 
the south pier. 
The object of quay space is self-evident, for whilst 
the drifter, like the trawler, lies stern on to the quay- 
side, as illustrated in Fig. 69, page 396, no fishery 
harbour in existence has too great a length of quay 
space. Even Yarmouth, with more than two miles 
of actual quay space, is unable at present to cope 
satisfactorily with the great volume of trade which 
reaches its height between the beginning of October 
andthe middle of December. On October 22 of last 
year about 60,000,000 herrings were landed at Yar- 
mouth—the greatest catch on record ; so great, in 
fact, that the _— fell within the day from 12s. to 
3s. per cran. ts laden with fish thronged the 
quays in some places four or five rows deep, and 
there is little wonder that the authorities have now 
decided to build a new 16-acre dock, with 3800 ft. 
of additional quay space. gs the courtesy of 
Mr. J. W. Cockrill, M. Inst. C.E., the engineer to 
the Corporation, the proposed new works are shown 
on the plan, Fig. 68, page 396. Whilst it is true 
that unlimited quay space is desirable, it is obvious 
that its direction must be limited. One long quay 
is better than many short ones, but, if possible, the 
former should be so arranged as to lie conveniently 
near the market and other centres of the trade. 
At Yarmouth, South Denes is the site of the herring 
industry, and the new dock, in supplying the long- 
felt want of increased accommodation, will centralise 
the trade and greatly facilitate its organisation 
generally. That Yarmouth should be a great 
fishery harbour is but the logical result of its natural 
position. That it should the world’s premier 
port for this class of trade is largely due to the 150 
acres of wharf area available for those industries 
which must arise in connection with herring. fishing 
if the latter is to be of profit to harbour authori- 
ties. In order, therefore, that the importance of 
this factor may be thoroughly realised by a know- 
ledge of the various processes involved in connec- 
tion with the herring fishery, it is proposed to give 
a short description of the industry as carried on at 
the present day. 

A drifter, as the word indicates, on reaching the 
fishing-grounds, drifts with the tide, having first 
shot her nets, which form a wall or curtain of 
meshes, each mesh being about an inch square, 
hanging from one to two fathoms below the sur- 
face, and varying in length according to the type 
of fishing vessel, from 4 to 2 miles long. i 
curtain is made up of short nets, each about 30 
yards long and 10 yards wide, suspended along 
its upper edge by short lines or **nozzles” to a 
net-line, which is furnished with corks to keep the 
net vertical, the lower edge, of course, hanging 
free. The net-line is further supported by smal 
barrels, or inflated goat-skins, called ‘‘ bowls,” and 
connected thereto by ion of rope, called ‘‘ strops.” 
The herrings, whose heads are of smaller diameter 
than their bodies, when sufficiently acne eel 
become. enmeshed by the gi covers as the 
passes; and are removed by being shaken out as the 
nets are hauled in over rollers on the boat’s side, 


or over a spar thrown acrésg the bold, os in ee 
page 396. bany bere elt See not 
essentially migratory in its habits. Undou y this 


is so in some districts within definable limits. The 
herring, however, is also a purely local fish, and 
the tok haper and curer who has branch establish- 
ments in various of the kingdom, where the 
industry is carried on, has no difficulty in distin- 
guishing between the various qualities, or even 
species of fish, as he regards them, by their condi- 
tion, which obviously depends = the local marine 
food whereby they are nourished. Herrings are 
said to travel round the coast because they are 
caught off different places at different times. It is 
more probable that the fish develop to such a size 
that they may be caught at different seasons vary- 
ing with the locality. Yarmouth herrings, for in- 
stance, so many of which eventually become 
kippers and bloaters, are to the curer as distinct 
from the Scarborough herrings as Barra fish are from 
those caught round the Orkneys and Shetlands. 





At the quayside, the method of landing is prac- 
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‘been made for the sale of fish by sample. All 
‘roughly signifies 1 
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tically the same as in the white fish trade—i.e., by 
means of baskets manipulated by jiggers aboard 
ship, and swung ashore. The Scotch method of 
handling, however, varies materially from the 
English method, owing to the different system of 
counting and selling the fish. The Scotch buyer 
purchases a catch by sample, as shown in Pig. 71, 
page 397, in this case aboard a Fraserburgh t, 
or as brought to the market by the a or his 
agent ; whereas the English buyer, with caution 
that would seem more characteristic of- the North- 
country man, prefers to have his prospective _. 
chase laid ‘out on the quay beforehand. e 
latter method, though, . perhaps, more satisfac- 
tory, is certainly more wasteful of time; and at 
Southwold, as at Yarmouth, special provision has 


herrings are sold by the ‘‘cran,” which in England 
fish, and in Scotland 1320, 
the Scotsman counting two fish in each hand as 





inst the Englishman's three in both hands; so 
that a ‘‘swill,” equivalent to two quarter-cran 


YARMOUTH HARBOUR. Fig.68. 
SHOWING THE DOCK AND RIVER- 
WIDENING SCHEME. 
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The value of a “‘last”’ to a fisherman, of course, 
varies, but in England it is usually somewhere 
between 8. and 10/. The next process, which is 
carried out by the fish merchant, consists in gutting 
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every year. quantities of fresh herrings are 
exported to Hamburg for curing in the neighbour. 
ing districts. Brine is formed of salt dissolved in 
the natural liquid or oil emanating from the fish 
itself. The bloater consists of a herring which has 
been kept in brine—they will’ keep thus almost 
indefinitely —then thoroughly washed in clean 
water, and placed on a spit through the gill. The 
spits of herrings are hung up in rows within a 
building over hardw fires, so that, being 
thoroughly dried, they may be tightly packed in 
barrels, and sent inland or abroad as required. 
Fig. 73, page 397, gives an excellent idea: of the 
enormous areas required to carry on a large herring 
fishing trade expeditiously. No harbour autho- 
rity, having a position to outrival Yarmouth, can 
ever expect to obtain profitable returns on capital 
expenditure’ unless adequate accommodation is 
provided for the great export trade which forms 
the principal feature of the industry, and which, 
by giving employment to so many persons in allied 
trades, makes it one of national importance. 





NOTE. Fishcurers Premises are shown blocked out in Black 
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Scotch baskets official measure, and peculiar to 
Yarmouth, holds half-a-cran—that is, either about 
660 or 500 fish, according to the reckoning adopted. 
The swills may be seen lying on the quay, as illus- 
trated in Fig. 69. 

The following table gives an explanation of the 
various terms used and their equivalents in the 
number of fish :-— 


= a roland} eh \ = 1 swill (Yarmouth) 

2 swills oes ni .. =loran 

10 crans Ls ute . = 1 last 

llast ... ree < ... = 18 barrels = 13,200 
fish cured 

llast ... se bas . = oh ers smoked 

1 barrel e we ant fish ” 





the fish or removing the gills. This operation is 
shown in Fig. 72, page 397, its object being to take 
away parts which would spoil the fish for pre- 
serving. The gutted fish are then either ed at 
once in barrels between layers of salt and sent in- 
land, or kept in brine eight or ten days—i.e., pickled 
or cured—and then carefully hand-packed in tiers, 
also between salt, and placed on board ship for 
export. By far the greater number of fish caught 
are despatched abroad to Russia, Germany, or 
America, the quantity shipped from Yarmouth 
during 1907, via Hull and London, and direct, 
being 405,000 barrels. A large number of barrels 
of fresh fish are sent inland, and by rail to steamers 
for foreign ports, and thousands of barrels of fish 
smoked in Yarmouth are similarly disposed of 


Fifty-two thousand lasts of fish were landed at 
Yarmouth last year, representing the catches of 
940 boats and the work of 10,340 British fishermen. 
Double that number would be engaged in gutting, 
curing, packing, &c., and amongst them from 5000 
to 6000 women. The dues on fish landed at Yar- 
mouth amount to 1s. 8d. per last, and 4d. per 
barrel is charged for pickling. ‘ 
The third condition of turning-space is se!dom, 
or, it might almost be said, never found. A giance 
at Fig. 25 (vol. lxxxiii, page 703), showing the usual 
appearance of Fraserburgh Harbour in the season, 
and at Fig. 69, annexed, will give an idea of the con- 
gested state of herring fishery harbours. Boats «:riv- 
ing first must, as « rule, leave last. All such places 





as Fraserburgh and Lowestoft, where the growth of 
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trade has been gradual, and the development of 
harbour accommodation necessarily artificial, must 
suffer seriously from overcrowding. Quay space has 
only been obtained in these cases by the expendi- 
ture of large sums of money, and has therefore, on 
economical grounds, taken precedence of mere water 
area. Estuary harbours and sounds are best 
adapted by Nature in respect of subsequent exten- 
tion. The construction of a series of basins or 
tidal docks connected to each other by narrow 
entrances, and with only one exit amongst them, 
is not convenient for a large number of ts con- 
stantly coming and going. Vessels foul each other, 








Tannina THE Nets at FRASERBURGH. 


and cannot clear the quays when their cargoes are 
discharged. Valuable time is lost by carting, and 
the wharfage is so much broken up that the most 
suitable arrangement for laying out gutting-stations, 
packing - plots, and even curing- yards cannot be 
made. 


Good market accommodation, though placed 
fourth in order amongst the special conditions, 
represents, from the trade point of view, a very 
important feature of a herring fishery harbour's 
equipment. In fact, harbour authorities should 
never undertake engineering works of improve- 
ment unless they are at the outset fully assured 
that the latter include proper provision for trade 
requirements, for it is upon the attractions offered 
to the fish merchant, as well as to the smack-owner, 
that the success or failure of their venture depends. 
Special provision for the purchase of fish, according 
to the Scotch method already referred to, is illus- 
trated by Figs. 75, 76, and 77, showing the new 
market house at Southwold, which are here repro- 
duced by permission of Mr. Ernest R. Cooper, 
general manager of the Harbour Company. The 
position of the market in relation to the quay and | 
pare &c., is shown on the plan, Fig. 48 
in No. VI. (page 384, vol. Ixxxiv.) already referred 
to. The samples of herrings will be laid out on 
trays fixed to the railings, which run round the 
platform within the building, so that the buyers, 
whose offices form the outer portion of the octagon, 
and open — the platform, may have the samples 
so displayed before them as to prevent loss of time. 

The Southwold Company hope also to develop 
the inshore trawling industry, but its establishment 
will largely depend upon keeping the separate kinds 
of fishing distinct (see No. Vill, page 831 of our 
last volume). Good lavatory accommodation and 
shelters for men and women, tea and coffee-stalls, 
&., are items of equipment which must not 
be overlooked, for it is in the consideration of 
details such as these that a harbour authority shows 
its desire, not only toattract trade, but incidentally 
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to provide creature comforts for those who either 
directly or indirectly contribute to its revenue. 
Graving-dock accommodation, similar to that for 
trawlers described and illustrated in vol. lxxxiv., 
page 834, and Figs. 64 to 66, cannot be improved 
upon for herring drifters, as regards the all-impor- 
tant question of economising time. One of these 
off-shore floating docks is now being constructed 
for the authorities at Fraserburgh ; and other har- 
bour authorities, recognising their compactness, as 
well as their value from a revenue-earning point of 
view, will, no doubt, shortly follow suit. Slipways 
are always useful, and serve as very good substi- 


tutes for dry docks, if neither water area and depth i 


nor, possibly, cost permit of the latter. As, how- 
ever, slipways for modern drifters, in order to be 
effective, should run into deep water, and be 
equipped with steam, hydraulic, or electric power 
for satisfactory working, the difference of cost, 
unless such power “up provided for other 
harbour or dock machinery at the port, would 
probably favour a pontoon dock. 

Barking-tanks for tanning nets and sails might 
well be more commonly provided by harbour 
authorities, to whom any source of revenue, how- 
ever small, is invariably welcome. A very simple 
arrangement, as area | at Fraserburgh, is shown 
in Fig. 74, page 397. The tanks, or barrels, in this 
case, are placed upon a platform at a convenient 
level above the ground, and supplied with water. 
When the bark, &c., is put in, the tanning liquid 
is boiled by means of steam, the pipes for which, 
it will be seen, are connected to each barrel. 
much a dip—6d. or 1s.—is charged for each set of 
nets ; but sails, of course, require larger areas and 
more expensive plant, and cost, at Brixham, for 
instance, anything from 50s. to 3/. per set of sails, 
according to the size of the trawler. 

_We should add that Figs. 69, 72, and 73, pub- 
lished in connection with this article, are repro- 
duced from photographs by Mr. Yallop, of Yar- 
mouth, while Figs. 70, 71, and 74 are from photo- 
geaphs by Mr. Norrie, of Fraserburgh. 





THE CURZON AND NETRAVATI BRIDGES. 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tu ay. h 24, Sir William 
Matthews, K.C.M.G., President, in the chair, the papers 
read were :—‘‘ The Curzon Bridge at Allahabad,” by Mr. 
R. R. Gales, F.C.H., M. Inst. C.E.; and ‘ The Netravati 
Bridge at Mangalore,” by Mr. A. S. Napier, M. Inst. 
C.E. The following are abstracts of these papers :— 

_The Curzon Bridge consists of fifteen spans of 200-ft. 
girders, carrying a single line of railway between the 
girders and a cart-road on the top booms. 

The Ganges, in the vicinity of Allahabad, runs between 
practically permanent banks about 3 miles a but at 
the site chosen the width narrows to ft. The 
artificial narrowing of alluvial rivers, in order to reduce 
the cost of bridging, has received considerable atten- 
tion in India of late, and the Carzon Bri is believed 
to be the boldest example of this which yet been 
attempted. The naturally reduced width of 6350 ft. 
has been still further constricted by closing half of this 
width bya solid embankment, protected from attack by 
a stone-faced training-bund or guide-bank, which forces 
the river through a width of 3165 ft., which is bridged. 
The saving effected by this treatment has been about 
15 lacs of ru or 100,000. So large a reduction in 
cost is not obtained without taking some risk, and the 
success of the undertaking depends, in the first instance, 
on the possibility of constructing in one season a solid 
embankment and so much of the training-bund as are 
essential to force the river through the constricted width. 
For if the embankment is breached, and the river, as may 
megan, takes a course through it, much extra expense 
and great delay may result. 

The su ul construction in one season of the solid 

embankment to a sufficient height above high-flood level 
and of the whole of the training-bund, with its rubble- 
stone protection, are described. Stress is laid upon the 
design and construction of the training-bund, which is 
believed to be the t yet attempted in India. 
_ The paper also d with the difficulties experienced 
in sinking the well foundations to an av: depth of 
100 ft. below low-water level, and cpeasie with the 
difficulty of sinking into the substratum of clay met with 
at approximately this depth. The author, realising the 
importance of weight in sinking well foundations, puts 
forward for criticism a di of minimum sinking 
effort or force per square foot of skin surface required for 
sinking through sand to various depths, for use in the 
design of wells. 

The construction of the stone piers, 60 ft. in height, 
and the erection of the girders is described, and an account 
is given of the roadway, the steel road-viaducts, and the 
bank-ap, The viaducts are carried on cast-iron 
screw-piles, screwed into a made bank in the case of the 
viaduct at the left abutment, the bank at this point being 
75 ft. in height. . 

The Netravati Bridge carries the Madras Railway 
across the estuary of the Netravati River about 2 miles 


from its mouth, at RM og oy where the width is about 
6200 ft. The north is wel) defined by the laterite 


So | sent them, addressed as above. 


hills on which Mangalore is built, and the navigable 
channel, with 17 ft. of water, runs close to this 4 
The south side of the river is obstructed by sandbanks 
and islands, and is bordered by low land, which is sub- 
me! during the rainy season. The river-bed is coarse 
sand overlying clay on a very irregular bottom of a 

It was decided by the chief engineer of the Madras 
pian Mr. H. J. Thompson, to bridge only the deep 
channel, and by thus contracting the waterway to increase 
the velocity > 4 discharge and cause the river to deepen 
itself by scour—a plan which has been successfully adopted 
in dealing with other large rivers crossed by the Madras 

way. 

The Sites consists of sixteen spans of 150 ft., the 
girders being of the ordinary Indian State Railway type. 
The two approach-banks, respectively 700 ft. and ft. 
ong, are protected by wing bands on the Bell system, 
carried up and down the river from the abutments. The 
— rest on well foundations, the sinking of which is 

escribed, and are built of gneiss masonry set in cement 
mortar below high-water level, and in surkhi mortar above 
water. 

Two systems of girder-erection were used—floating out 
on pontoons in the deeper water, and erection on staging 
over the shallower —S of the river, the staging bein 
built of old 60-Ib. double-headed rails, braced with roun 
iron bars. The processes of erection are described, and 
the paper concludes with details of the cost, which totalled 
1,672,000 Rs. 








“THE PROBLEM OF FLIGHT.’ 
To THE Epitor oF ENGINEERING. as 
Sir,—Referring to the offer in my letter appearing in 
your issue of the 13th inst., to send, for ins on, to any 
readers desiring them my photographs of the Wrights’ 
flights, I had, among others, an application from a Mr. 
H. Langwell, of 380, Buxton-road, 8.W., to whom I duly 


I have now got the photographs back from the Returned- 
Letter Office (much damaged)—Not known at the address 

iven. As this is very strange, I am writing = in the 
fo that this letter may meet the eye of Mr. gwell. 

Reverting to the discussion, Mr, Kirkby and ‘*Terra 
Firma” show themselves apt critics of Mr. Rankin 
Kennedy’s scheme. ‘‘ Terra Firma’s” closing question, 
‘* Which will rotate when the motor is started, the planes 
or the car?” is ag read happy. het. 

T notice that Mr. Roe has not responded to my inquiry. 

I am glad to mention that last week I was —— 
by two aeroplane experimenters on the tinent 
(Sweden and Germany) with a view to the adoption 
of my propeller, besides a third ly in treaty with me 
(in rance), thanks, Sir, to the publicity given to it by 
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am need is recognised, which is, perhaps, ‘‘ half the 

ttle.” 

Yours faithfully, 
Srpney H. Ho.anps. 
61, Parliament Hill Mansions, Lissenden-gardens, 
Highgate, N.W., March 23, 1908. 





To THE Epitor oF ENGINEERING. 

Si1r,—Allow me to assure Mr. Sidney H. Hollands that 
his so-called ‘‘ pneumatic paradox” is no paradox—at all 
events to anyone who has made any experiments with 
currents of air. Upon looking at the sketch it was quite 
obvious what the result of a current of air down the tube 
would be—viz., that the discs would tend to approach 
each other. The vertical moving jet of air impinges upon 
the centre of the lower disc, and tends to drive it away, 
but, in doing so, the direction of the jet is turned from 
the vertical to the horizontal. The result is that a rare- 
faction, or a partial vacuum, is formed between the two 
discs; therefore the pressure of the atmosphere tends to 
push them closer to each other. As I had no pooreye 
of this experiment, I made an ~ and found the 
result exactly as above set forth. By inserting a delicate 
gauge between the discs the partial vacuum can be proved 
to exist. ease ag bay! myself, the ‘‘ paradox” has come 
to light through the discussion in your pages on ‘‘The 
Problem of Flight,” but as the upper disc is 
downwards, as well as the lower one upwards, I fail to 
see how the result of this experiment can be applied to 
raise a weight from the earth. We are now where we 
were before, and must fall back upon “aspiration.” 
Mr. Hollands states that ‘‘aspiration” is demonstrable 
by another simple experiment, and as I am extremely 
anxious to leave mother earth, and travel in any direction 
without a balloon or a motor, perhaps Mr. Hollands will 
show me how to do it by means of ‘‘ aspiration.” 

Yours faithfully, 
Horatio PHu.ips. 
West Barnham, Sussex, March 23, 1908. 





To THE EprTor or ENGINEERING. 

Srr,—In reply to Mr. John Kirkby, who criticises my 
letter in your issue of the 13th inst., I must ask him to 
read it a little more carefully. He surely cannot deny 
that (a + 8)? + (a — 8)? = 2(a? + 8%); my statement 
was that ‘‘the whole thrust varies as a? + 8,” which is 
true whether the constant 2 be included or not. 

I see, too, that he agrees with Mr. Horatio Phillips 
that “‘aspiration” isa myth, and as even those who have 
studied aeronautics seem to be mystified on the subj-ct, I 
cannot refrain from saying a word in defence of both the 
principle and practice of effortless flight. : 

Firstly, let me add my quota of evidence. During a 
recent voyage from New Zealand, I frequently watched 
an albatross fly, not ‘500 yards,” but for hours together 
without motion of the wi 





Secondly, I will try briefly to state the mechanics of 
the process. I believe the explanation is not new, and I 


suppose any mechanical engineer with a knowledge of 
mechanics, and opportunity to watch the flight of the 
albatross, would arrive at the same conclusion. 

For simplicity, neglect friction, slip, and other losses. 
To take an actual example, suppose we have a wind 
of variable force (for all strong winds ure variable), and 
an albatross flying against it, and let 


Velocity of wind during a squall 40 ft. per second 
lull... 20 ft. 


Weight of bird (m)  ... ... 201b. 
Height of bird (h) ... 100 <> = 1 sea- 
evi 


The bird is supposed to be in the beginning of a lull, 
and to be gliding with a velocity (v) of 20 ft. per second 
relatively to the wind, so that it is stationary for the 
moment with relation to the earth. As all velocities 
and reactions are relative between bird and wind, save 
only the constant pull of gravity, we will use these 
relative velocities only. There are four stages in the 
cycle of o tions. ; 

1. The bird swoops down to sea-level during a lull, 
acquiring a velocity (V) given by 

V2 =v? + 2gh 
= (20)? + (64 x 100) 
o% V = 82.5 ft. per eec. 

2. At this point a squall strikes the bird, and the above 
velocity is in by an amount equal to the difference 
of velocity (40—20) of a squall and a lull respectively. 
The (relative) velocity (V,) now is 825 + 20 = 1025. 

This represents an amount of kinetic energy (K) given 


by 
K= m VV; = 20 (102.5)? 
29 64 
3. The bird uses this energy to glide upwards through 
the squall until, just before the squall leaves it, and it is 
eqain in a lull, its absolute velocity has fallen to zero, 
his condition is fulfilled when its velocity relatively to 
the wind is 40 ft, per second, representing a kinetic energy 


(k) of 7° “er = 500 foot-pounds. 


: The kinetic energy available to raise the bird is, there- 
ore, 


= 3283.2 foot-pounds. 


(K — k) = 3283.2 — 500 
= 2783.2 foot-pounds. 


This will raise the bird ple = 139.1 ft. from sea-level. 


4. The squall ceases—i.¢., passes away to leeward, and 
the bird is in exactly the same conditions as at first as 
regards velocity, but has gained 39 ft. in vertical height, 
besides having moved forward against the wind. 

The 783.2 foot-pounds of energy which it has taken 
from the wind must all be consumed in friction and other 
losses before the flight ceases to be effortless. But does 
the bird time its ascents and descents to suit the varia- 
tions in the wind? Observation of the albatross shows 
that this is what actually occurs. A yachtsman can 
anticipate the approach of squalls; how much more 
easily an albatross can do so from his great elevation. 
The Ca fe smaller and more active bird— 
utilises the draught over the i of waves in an exactly 
similar manner; both these birds frequent regions of 
continual gales, and are never seen during a calm. 

Yours faithfully, 
R. 8S. Crez Brown. 

51, Comsly Bank-avenue, Edinburgh, March 21, 1908. 


: To THE EpiToR OF ENGINEERING. 
Srr,—Upon reading over my letter to you of the 9th 
inst. on the subject of helicopters, I notice that in copy- 
ing a line was omitted on the second page. 
tween the second and third lines of the first para- 
graph that begins on page 2—that is, between the words 
** planes” and .‘‘ their,” the following words should be 
inserted: ‘‘ and is determined by their width and spread. 
I trust that this may reach you before the first letter 1s 
put in type. 
Yours very truly, 
Tue Gro. H. Grsson Company, 
Per Gro. H. Grsson. 
New York, March 11, 1908. 
[The letter referred to appeared on page 373 of our last 
issue.—Ep, E.] 





To THE EpiTor OF ENGINEERING. : 

S1n,—Several interesting points are raised in this week’s 
correspondence. : 

As to “Terra Firma’s” letter, all helicopters have the 
screws revolving in opposed directions, so as to prevent 
gyration of the frame. : 

Respecting Mr. John Kirkby’s letter, I would remind 
him that the practice of putting the screws in front is nob 
universally commended. Mr. Lanchester has shown 
that it greatly increases the friction, and, in addition, 
disturbs the currents, so that, unless a considerable space 
is interposed between the screw and the plane, the actual 
direction of the air filaments with pom to the plane is 
quite unknown. : ; 

As to Mr. Kirkby’s criticism of Mr. Brown’s explana- 
tion of the necessity of air supply to a Pome ogee it 18 
obvious that Mr. Brown does not mean that (a + 5)° + 
(a = a = a?+ 8. He distinctly said ‘‘ varies as. 
ht and others have observed this phenomenon of 
cross-feed distinctly, and a reference may be found to it 
in Professor Langley’s ‘‘ Experiments in Aerodynamics. 
Mr. Gibson refers to the advantage of varyin the incli- 
nation of the planes as something new. This is the 
whole crux of ley’s ox. ; 
et aootammaie which has the pitch 





An . 
angle adjustable between 25 deg. and 0 deg. (with the 
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horizontal) will give all possible range of speed and 
resistance, since the minimum values for the soaring 
speed occur when this angle is about 20 deg. or 22 deg , 
and increase as the angle decreases. 

Mr. Roe’s variable- pitch propeller would seem to 
answer to this principle, and his large front steering-plane 
exemplifies the principle for an aeroplane. 3 

The recent work of MM. Gastambide and Mangin, 
Bleriot and Esnault Pelterie, shows a strong tendency to 
return to the lines set down by Professor Langley, and I 
think your correspondents rather overlook his worl 
which is essentially the foundation of what has followed it. 

With regard to the dispute—helicopter versus aero- 
plane—it is well known that both will work. Why not 
allow the ‘‘survival of thc fittest” to settle the argument. 
Qui vivra verra. . 

I am, Sir, yours faithfully, 
Herpert Cuat ey, B.Sc. (Eng.). 
Municipal Technical Institute, Portsmouth, 
Engineering Department, March 23, 1908. 








BLADES FOR FLYING-MACHINES AND 
TURBINES. 
To THE Eprror or ENGINEERING. 

Srr,—In my letter on the above subject that appeared 
in your issue of the 21st ult., I infe that my form of 
sustainer-blades was introduced into the Parsons turbine 
after the date of the public trial of my flying-machine in 
1893. 

The form of the above-mentioned blades was not 
arrived at until a large amount of experimental work had 
been done. They were patented in 1884, but at that 
time people connected with flying-machines were looked 
at askance, and no financial assistance could be obtained ; 
therefore the patent was allowed to lapse. Mr. Parsons, 
or anyone else, had a perfect right to use the result of 
my work; but surely one who has helped materially to 
lift the Parsons turbine from a to its present 
position is entitled to a public acknowl an. 

Yours faithfully, 
Horatio PHILLIPS. 

West Barnham, Sussex, March 16, 1908. 





CLOSED-CIRCUIT STEAM PLANT. 
To THe Eprror or ENGINEERING. 

Sir,—The writer, along with other readers, would be 
glad to hear if any of your subscribers are isant of 
any existing combination of steam plant wherein a whole 
unit—viz., boiler, turbine (or reciprocating engine) con- 
denser, air-pump, feed-pump, and feed-heater, is operating 
in a closed circuit ; a ch circuit being assumed in this 
case to apply to a surface-condensing system wherein 
means are adopted to prevent atmospheric influence upon 
the feed-water, such as atmospheric contact in the hot 
well ; also the aeration of the condensation water while 
being removed by the air-pump. 

Probably such a combination, if effected in a suitable 
manner, woyld secure several advantages as r the 
elimination of air and other gases which are believed to 
exercise a deteriorating influence upon the structure of 
steam-generators, and which, if eventually itted to 
reach the condenser, may militate against a high vacuum 
efficiency. 

Tn respect to the latter, probably it would be advisable 
to specially isolate, in certain a steam-generator for 
the supply of steam to the auxiliaries alone. 

Should any of the readers of ENGINEERING have know- 
ledge of the existence of such a combination of plant, the 
writer ventures to think it would prove of interest to 
many engineers if the results which may have accrued 
from this method of operation were to be introduced to 
their notice, 

Yours truly, 
**Ex Martino.” 

Glasgow, March 21, 1908. 








“KNGINEERING EDUCATION”: A ORITI- 

CISM OF OUR ENGINEERING COLLEGES, 

To THE Eprror oF ENGINEERING. 

Str,—You have rightly devoted much space in your 
valuable paper from time to time to the consideration of 
the question of the technical education of the engineer. 

As a rule, papers and articles written on this subject 
come from the either of coll en—t.¢., professors 
or members of the teaching staff of colleges, or of prac- 
tical men, by whom I mean either professional or manu- 
facturing engineers. 

Generally speaking, and most unfortunately, the 
university or college professor’s opinions on engineerin; 
training are biassed in favour of what is us’ ~~ | 

theory,” but which I prefer to call “ scientific know- 
ledge.” On the other hand, the practical man in the vast 
majority of cases, is essentially practical, being trained in 
the shops solely in many cases, ht up in touch with 
men and machinery as they actually are (not as theory 
or science would always have them be), and, what is more, 
18 necessarily of a commercial “turn of mind.” 

In consequence, while admitting the value of science to 
Some extent, he is inclined to underestimate its value, 
whereas the professor does the reverse. Of course, there 
are exceptions ; but, unfortunately for young engineers, 
few and far between. 
an ow, Sir, as one who has been fortunate enough to pass 
cee the complete course at one of our best equipped 
of *ges, and is pow completing his training in the > 

; 80 eminent firm of engineers, with a reputation for 
ps veung engineers a good ical training, may I 
grate datess PB ee my a on what I consider 
n the D i i 
colleges at the semaistaet g education given at our 


k, | substitute for a complete day course at a good 





Firstly, I would say, there are a large number of busi- 
ness men and engineers who would at once send their 
sons to an engineering college for a complete course if 
only they were certain that the instruction given would 
justify the time and expense devoted to this part of an 
“Gertain 10 ia thes, fell ing th 

nm it is that many young OWs, possessing the 
ability and brains to get through a ege course with 
satisfaction, go straight into the shops from school, and 
the only science they obtain is by evening classes—a poor 
t od engineering 
college for those destined to hold the higher posts in 
engineering ; and why? Simply use a doubt exists 
as to whether the sacrifices which — have to be made 
in time or money, or both, are ‘‘ worth it,” as we say ; or, 
in other words, **of whatcommercial value will this scien- 
tific training be?” 

As a young man at college, I think I may say I was 
enthusiastic over my work, and was certainly inclined to 
attach far too much importance to theoretical work ; 
but in the shops one soon settles down to the view of 
engineering as it really is, and then one realises the 
defects in the training received at college. ‘Two words 
sum up my thoughts on the training at college—‘“‘ too 


2. 
To be brief, I will tabulate what I consider the more 

— defects, and how I would propose to deal with 
em. 

1. Workshop training overdone. One learns as much 
in a week in the ops as in a year at college work- 
shops, which, after all, are but a imitation of the 

article, lacking the commercial side and human ele- 
ment, so essential to the engineer’s training. 

Again, if three years or more is to be spent in the shops 
after leaving college, I fail to see the value of elaborate 
workshops at college at all. time and money is far 
better spent on scientific work—laboratory work, for 
example, which cannot be learnt, on leaving college, in 
the shops, but which is so valuable nevertheless. 

2. Too much time devoted to puretheory. Fewarethe 
students of engineering who have not spent many weary 
hours over what Professor Perry called ‘‘ artificial mental 
gymnastics,” with the sole object of ing some examina- 
tion, engineering subjects and applied mathematics, &c., 
ey yn relegated to the background. 

3. Too much stress laid on examinations and their 
results, the objects of the examiner being to find out what 
a fellow does not know rather than what he does know 
(however little that may be). 

4. The lecturers in science subjects—chemistry, mathe- 
matics, and physics—being entirely ignorant of what ma 
be useful to an engineering student, and oblivious to all 
his requirements, never refer, except in rare cases, to the 
applications of his subject to engineering. 

nstances of the lack of interest and enthusiasm shown 
by engineering students in such classes, due to the entire 
pone. seemingly, of any applicability of the subject 
under consideration to their profession, I could enumerate 
over and over again. 

5. The failure to get successful students positions in 
the engineering works at the conclusion of their college 
career—the absolute failure to get a successful man a 
start in practical life, unl perchance, the professor 
knows an engineering friend who “‘ out of charity ” would 
**take on” another man at his works. 

Where is the co-operation of the practical engineer and 
university professor, so desirable yet so rare in this 
country? The university professor should himself be a 
practical engineer, in touch with practical engineers gene- 
rally; but how seldom is this so. 


I would suggest, therefore, the following reforms in the | Qo] 


engineering courses in our colleges :— 

1. More freedom in the choice of lecture courses, &c., 
making it optional for students to take the higher pure 
theory courses in physics and mathematics, giving average 
students—i.e., students of average abilities—a better 
chance, and the opportunity to devote more of their time 
to engineering subjects. 

2. Fewer examinations; examiners to be practical men 
themselves; less dependence on mere examination results, 
and more on practical work, such as drawing and labora- 
=“ work. ; : 

. Lecturers in science subjects to be more in touch 
work, particularly in mathematics, 
_—— to engineers, and when well 

taught of the wrong kin 


4. Workshops not so elaborate, and but little time 
spent therein, for reasons given earlier. 

5. ame courses with yr —— (where the 
“sandwich” system is no’ opted); no engineering 
degree course to be longer than three years. 

6. Closer co-operation between works and colleges, 
practical men and professors, and so on. 

In conclusion, I would say that a system of training 
necessitating the spending at college of three and even 
four years, and then three years more spent in the sho 
seems to me to be open to severe criticism, especi 
when the student meanwhile does not earn even so mu: 
as to keep himself. The “sandwich” system of alter- 
nating college and shops seems in every way an excellent 
one, and I cannot understand how it is that it has not 
been universally ado 
a iy is that = © CO! 
a suppose this is thi 
that as soon as the train 


colleges is of as real w 


with engineerin 
generally so poorly 


— and works do not co-operate— 
the real reason—I, for one, believe 
or instruction given at our 
and practical use as it is 


essential, then shall we attain not merely a maximum 
scientific efficiency, nor yet a maximum commercial effi- 
ciency, but a maximum over-all efficiency of both—the 
union of theory and practice achieved. . 

I am, Sir, — faithfully, 


Walleend, March 23, 1908. 


.Sc. (ENGINEERING). 








WIRELESS TELEGRAPHY. 
To tae Eprron or ENGINEERING. 

Srr,—I have read with much interest your reply to 
Mr. Marconi’s comments upon the teehnical Press, on 
page 378 of this week’s issue of your journal. 

though I am debarred from writing myself on the 
question—being to some extent connected with the wire- 
less telegraph industry—I must say that I feel somewhat 
strongly on the subject of ‘‘ terminological inexactitudes.” 

Thus, as the ‘* tapping” of wireless in 
your journal (Royal Institution lecture, semi-ecientific 
audience) Mr. says :—‘‘ It was not easy to pick 
up wireless messages. A tower or pole and many instru- 
ments were required.” 

Contrast this now with Mr. Marconi’s sayings before 
the Chamber of Commerce at Liverpool (commercial 
non-scientific audience), and reported in the Electrician, 
(February 28, page 754)—viz., “‘In the case of wireless 
nerephy as ad ——- worked, 3 (reading off the 
messages) was impossible, excepting by erecting a station 
at the cost of several thousand pounds, and... .” 

Now, personally, Ido not consider that the fact that 
mi peeve Saas © eee eee Sr: ider, 
and think you will also, that, if correctly reported, an 
impression is.to be set up in the minds of those who do 
not know, that such tapping is im ible. 

In London I have at private stations, without 
comes or pole, and fase meee all the Poldhu and 

ifden messages with the imary receiving apparatus, 
all the extras required being a few shilltnge worth of 
ooger wire. This fact is, of course, known to every 
worker in the branch of wireless signalling. 

I am, Sir, yours faithfully, 
L. H. WALTER. 
92, Victoria-street, Westminster, March 24, 1908. 





German Ratts ror Sovran America.—The Stahl- 
werke Verbund has obtained a South American order for 
25,000 tons of heavy steel rails. The scale inclined in 
favour of Euro; competitors in consequence of their 
being favoured by the difference in freight charges. The 
rails will weigh 110 Jb. per yard, and they are to be 
delivered at Rosario at 6/. per ton. 





INTERNATIONAL CONGRESS OF THE REFRIGERATING IN- 
DUSTRIES.—We are informed that the date of the Inter- 
national Congress of the Refrigerating Industries, to be 
held this year in Paris, has been a from July to 
September 17 to 23 inclusive. Official representatives to 
attend the Con have now been appointed by several 
of the British Colonies, &c. 'We may remind our readers 
that all wishing to attend should communicate with the 
honorary secretaries, 3, Oxford-court, Cannon-street, E.C. 


THE LATE WILHELM Wa.LTHER.—The name of Wilhelm 
Walther, who died at Cologne in the beginning of this 
month, is intimately connected with the introduction of 
water-tube boilers. Born in 1 at Priin, in the Eifel 
district of Rhenish Prussia, Walther worked in various 
establishments, and oil works of his own at Trier 
in 1862 ; when these works were burned down, he joined 
the Vulcan Works, near Stettin, as chief of the boiler and 
locomotive departments. In 1873 he started the first 
German water-tube boiler works at Kalk, near Cologne, 
and improved the Root boilers (which were then dis- 
trusted), so that the authorities permitted their instal- 
lation. The en works were in 1905 transf to 
Dellbriick, near Miilheim-on-the-Rhine, not far from 

ogne. Walther was an honorary member of the Kéln 
branch of the Verein Deutscher Ingenieure. 





ConTractTs.— Messrs. Brad and Craven, Limited, 
Westgate Common Foundry, Wakefield, have secured an 
order for a pair of Corliss winding-engines for the Whel- 
dale Coal Company, Limited, Castleford. The cylinders 
will be 42 in. in diameter, with a stroke of 7 ft., and the 
winding-drum, of the conical type, will have a diameter of 
16 ft. at the small side, increasing to 25 ft. on the } 
This gear is for drawing from the Beeston seam, 570 
yards below the surface, the wind to be accomplished in 
47 seconds. — Messrs. Johnson and Philli Limited, 
Charlton, 8.0., Kent, have recently received orders from 
the Manchester Corporation for three-phase transformers 
for a sub-station; from the Huc 1 Colliery for the 
supply and erection of a three-phase overhead trans- 
miesion line; and from the Bri Docks Committee for 
the complete installation of cables, switch-gear, &c., for 
the Avonmouth Docks, 





Tue Instrrotion or Civit Excinerrs.—The annual 
dinner of the Institution of Civil Engineers was held on 
Friday, March 20, in the fine lofty hall of Lincoln’s Inn, 
which was built in 1845. Sir William Matthe 
K.C.M.G., presided over a er oe thering. Sev 
speakers referred to the President's eminency in the 

omain of harbour construction, and expressed their 
satisfaction with the fact that the maintenance of a 
strong navy was assured. Mr. A. Emmott, chairman of 
committees, delivered a dignified speech in respondin 
a mee House <a ~_ = replying to ~ 7s 
t nstitution the t Hon. A. ttel- 
ton, the President stated that tne Foun 8500 
engineers on its including students ; 
we all remained students till our last. day, he felt. Lord 
Alverstone, the Lord Chief Justice, in‘speaking on behalf 
of the guests, had asked whether more might not be done 
by engineers for art, if less for convenience ; the charge, 
the President admitted, was a just one; their work was 
one of utility, little regarded the esthetic point of 
view : 
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CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, 


CHASSIS OF PETROL- ELECTRIC OMNIBUS. 
LIMITED, ENGINEERS, LEEDS. 





THE number of manufacturers who are turning their 
attention to the production of a motor-vehicle in which 
electric transmission is employed in place of the ordi- 
nary me ris a argues a strong belief in the 
future of this class of vehicle. Electricity supplies such 
a silent and convenient method of speed-control that 
the petrol-electric system has many supporters, and the 
repeated attempts to employ it for motor-omnibus- 
work are welcomed both by the users and owners of 
such vehicles. Messrs. Greenwood and B«tley, Limited, 
of Leeds, are now building a type of machine which 
bears evidence of an appreciation of the problems to be 
solved in the production of a successful petrol-electric 
motor-omuibus, The arrangement which they have 
adopted is shown in Figs. 1 and 2, above. The engine 
is of the usual type, rated at 35 brake horse-power, and 
drives a continuous-current generator behind it by a 
universal coupling. Behind the tor are two 
motors, or, rather, two armatures, with a single-field 
system. Each armature drives one end of the live axle 
by means of worm-gear, so that there is no differential. 

The generator is a four-pole machine, having two 
separate shunt-windings and a series-winding. One 
shunt-winding is connected across the generator- 
brushes, and is sufficient to maintain a voltage of 
about 20 when the engine is throttled down on no 
load. The other shunt-winding is connected between 
the outer terminal of the main circuit-breaker and the 
opposite generator-brush, so that it is out out when 
the main circuit is broken, a small inductive resistance 
being permanently connected across the circuit-breaker 
terminals to prevent an injurious rise of voltage in the 
shunt-winding at the moment of break. The result of 
we oe, ment ie circuit cannot be re- 
establis at a hi tage, and is accémplished 
without any eddittonal contacts. The two shunt 
windings together Fy a no-load voltage of 150 at 

e series-winding is sufficient to 
build up the field on closed circuit without need of a 
separate exciter, and maintains the vol for a given 
number of revolutions nearly constant (but slightly 
vn the low side) with increase of load. 

The motors are electrically independent, though they 
have one yoke in common, and are sculeparewade The 
characteristic torque-speed curve of the series-wound 
motor has been utilised to give what amounts to an 
automatically variable gear within wide limits, so 
that on average inclines all the necessary relations of 
8 and torque are obtained by the driver varying 

Adem Agtigne engine. Supposing, for instance 
that the vehicle is travelling on level ata 
of 15 mils pér hour, with the engine running at normal 








revolutions per minute and giving out 16 brake horse- 
power. On meeting a gradually increasing gradient, 
the driver, assuming the road is clear, gives the engine 
more gas, so as to keep up its normal rate of revolutions. 
Assuming that the engine will begin to slow down 
when the load exceeds 32 brake horse-power, with a 
gear-driven car this would occur when the torque re- 
quired on a gradient was more than double that 
required on the level, the full speed of car — 
maintained up to this point. But with Greenw 
and Batley’s system the engine would not slow down 
until a gradient was encountered requiring more than 
four times the torque required on the level, though by 
this time the of car would have auomatically 
decreased to about 74 miles per hour. The reason for 
this is that the 32 horse-power is converted into twice 
the torque at half the speed of the gear-driven car, 
owing to the strengthening of the motor fields by the 
increase of current in the armature circuit. Conse- 
uently, with a constant engine speed, the car gradually 
slows down as the gradient stiffens, though not nearly 
so rapidly as with a generator designed to deliver a 
constant output, the impression on a hill being one of 
sustained speed without the necessity of rushing it. 

It will be seen from the above that all ordinary 
running is done on the parallel position of the con- 
troller ; but, to provide for gradients steep enough to 
slow the engine down on the top speed, the motor 
armatures can be placed in series by the controller, 
thus giving about twice the torque at half the speed 
of the parallel position for a given current delivered 
by the generator. 

Two other intermediate speeds are obtained b 
meg the motor fields in series instead of parallel, 

t these are intended more as transition than rinning 
speeds, and could be suppressed if ter simplicity 
were desired. No resistance is us The controller 

rovides a reverse speed, which is the same as the first 
orward speed, but with armatures reversed. This can 
be used as an emergency brake, but a stop is conve- 
niently placed to prevent its unintentional use. 

The controller is designed to break the main circuit 
with a minimum of arcing, but, — of great 
advantage to be able to do this when changing on a 
hill, it is so seldom required that the slight saving of 
controller contacts which might be gained by inter- 
connecting it with the pedal-operated circuit-breaker is 
not worth the sacrifice of convenience in manipulation. 

The circuit-breaker is Connected to the single pedal 
by a quick-break motion, so that the engive is imme- 
diately throttled down, and the circuit subsequently 
broken, before the brakes on the propeller shafts come 





into operation. All arcing occurs at auxiliary carbon 
blocks, the main contacts being unaffected; but, since 
the speed can be reduced to almost zero by throttling 
the engine by a small handle above the steering-wheel, 
a driver naturally throttles down as soon as he sees 
the road is no longer clear, but does not break the 
circuit until he actually has to put the brake on, by 
which time scarcely any current is am Con- 
sequently, the only occasion on which the full current 
is broken is an emergency stop, when the ability to 
step b a depressing a pedal, and re-start 
smoothly by releasing same, may avoid an accident. 
When the pedal is released, the throttle returns to the 
position it is set to by the handle, and the actual 
acceleration of the engine produces its own load by 
raising the voltage of the generator. " 

The principal mechanical details of the chassis will 
be unders from the illustrations. The front axle 
is of nickel steel, with case-hardened and ground 
journals. The rear axle is formed of flanged nickel- 
steel tubes, united by cast-steel housing for the 
worm gear, and trussed by a tie-bar. The journals 
are case-hardened and ground. The road wheels are 
of cast steel with wood felloes under the tyre rim! 
Oil-wells are formed in the hubs, and carry enough oil 
for 500 miles. 

The frame is of channel section, and the motor- 
yoke is suspended from it by trunnions in such 4 
way that it is free to swivel about both a transverse 
and a longitudinal axis. Thus, although the weight is 
spring - borne, the armatures and worm-shafts can 

ways maintain their correct positions relative to the 
rear axle.” The propeller-shafts have universal joints 
as a’precaution against being thrown out of alignment 
by sudden shocks, ‘ 

It’ has been decided not to use the motors as electric 
brakes, but compensated external brakes of the loco- 
motive type are fitted to the motor couplings. The 
shoes are of cast iron, working on cast-steel drums, 
and are cast hollow for connection to the water-tank. 
These brakes are operated by a pedal, but there are 
hand-operated internal brakes of the same type in the 
back wheels. No cable is used for brake connections, 
solid-drawn steel tubing being employed in all cases. 

As regards the actual capabilities of the omnibus, 
we have had an opportunity of noting its behaviour 10 
London traffic on the heaviest gradients that 4 
London omnibus is called on to deal with. Its per- 
formances under both conditions were entirely satis- 
factory, and in hill-climbing it appeared decidedly 
superior to such other motor-omnibuses as were 
ascending at the same time. 
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PNEUMATIC HAMMER 


CONSTRUCTED BY MESSRS 


FOR RAILWAY TYRES. 


B AND §. MASSEY, ENGINEERS, MANCHESTER. 








MECHANICAL devices have been brought out at one 
time and another for fixing the retaining-rings in the 
groove of the tyres of ellony rolling-stock wheels. 
We illustrate herewith a hammer introduced by Messrs. 
B. and S. Massey, of Openshaw, Manchester, designed 
especially for this operation, which not only enables 
the work to be performed much more comatniontty, 
but ensures much greater uniformity of quality than 
is possible when done by hand. 

The hammer illustrated is of Messrs. Massey’s well- 
known pneumatic pattern. It is rated as a 1-cwt. 
hammer ; but of this type of hammer two sizes are 
made—one for wagon-wheels, and the other (that 
shown above) for wheels up to 7 ft. in diameter where 
hammered, to which may be added 5 in. or 6 in. more, 
in order to arrive at the maximum size on tread that 
the hammer will take, As will be seen, the cylinder 
and tup are made very short, in order to accommodate 
narrow-gauge wheels. Wheels on their axles with a 
minimum gauge of 3 ft. 3 in. can be satisfactorily 
handled. 

_ The standards are bolted to the base-block, which 
forms part of the casting carrying the wheel-table. 
The position of this table is adjustable, and it can be 
moved out and in to suit different sized wheels; the 
bearing rollers are also provided with adjustment. The 
central part of the table, into which the end of the 
axle drops, is made to rotate by belt-driven gearing, 
thus bringing every portion of the circumference in 
turn under the hammer. This rotational movement, 
in the hammer illustrated, is derived from pulley drive 
on & countershaft titted with a three-speed cone. The 
time taken to fix the tyre on a 3-ft. 6-in. wheel is, it 
is stated, only 35 seconds, while the complete opera- 
tion, including setting up and taking off the machine, 


need occupy no more than five minutes,. A consider- ! Southampton House, 317, High 














able saving in time over hand-work is thus effected, 
and fewer men are needed, 

The belt drive for the air-compressor cylinder is 
designed for normal working at 250 revolutions per 
minute. The stroke of the hammer is 8in. The tup 
is guided in Y slides and can be held up by means of 
a catch-lever for use when wheels are being changed, 
&c. The weight of the hammer is 54 tons, and of the 
smaller size for wagon wheels 3} tons. 





GUNBOAT FOR THE PorTUGUESE GOVERNMENT.—The 
Portuguese Government have &@ contract with 
Messrs. Yarrow and Co., Limited, of G w (formerly 
of Poplar, London), for the construction of one of their 
very eolice- dosed t gunboats for Macao. This vessel wil) 
be 120 ft. in length by 20 ft. beam, and will draw, loaded 
with 25 tons, 25in. The guaranteed speed is 12} statute 
miles an hour. The propelling r consist 
of a water-tube boiler and engines, driving two screws 
working in tunnels fitted with Yarrow’s patent hinged 
flap aft. The vessel will be am together at their new 
works on the a pee and will be shipped in pieces, 
re-erected, riveted together, and launched in China. 





PersonaL.—Messrs. Hardy, Seligmann, and Co, of 
Billiter Buildings, 22, Billiter-street, London, inform us 
that they have been anpointed export agents for land 
and the Colonies for Messrs. Thyssen and Co., machine- 
tool makers, Mulheim-on-the-Ruhr —Mr. W. Gilbert, 
M. Inst. C.E., 47, Victoria-street, Westminster, 8.W., 
informs us that his agreement with Messrs. Heenan and 


Froude terminated on March 2, and that he is now taking | th 


up matters connected with induced draught and venti- 

lating machinery, in addition to the other branches of 

his consulting engineering business.—Mr. E. Schmatolla 

wishes us to state that he has wd a London office at 
olborn, W.C, 





NOTES FROM THE UNITED STATES. 

ParapDELPutia, March 18. 
Tue undertone of the American iron market is 
slightly stronger than a week ago, partly because of 
larger sales in certain lines growing out of concessions 
on prices very grudgingly extended. A further 
weakness in iron is expected, and some large con- 
sumers go so far as as to predict a break all along 
the line. Combination prices on several lines of crude 
iron are being shaded this week from 50 cents to 
1 dol. The rolling-mills, My 5 | those located in 
the eastern section of the United States, are large 
buyers of forge iron at present, and at prices which 
certainly warrant the placing of business. Even basic 
iron is meeting with more inquiry, after a long period 
of dulness. he steel mills have e orders to 
execute, which will call for much steel pig. Immense 
uantities of Lake ores are being carried at the various 
docks and in furnace yards, These stocks are estimated 
at about six months’ consumption in ordi times. 
The large quantity has been collected in obedience to 
the policy of consumers to not be caught short of 
stocks by a strike. There will, therefore, be no urgent 
necessity to mine and ship much ore this year. Extra- 
ordinary preparations have been made by way of con- 
struction of vessels of large capacity to carry ore. 
Much of this capacity will remain idle. The idle loco- 
motive and car capacity of the railroads is heavy, and 
locomotive and car-building is at a practical standstill. 
Even the steel car-building plants are doing but little, 
notwithstanding the purpose of most railway com- 
panies to substitute steel cars for wooden cars. The 
only encouraging feature in the steel industry at 
present is the improvement in demand since March 1 
for tin-plate, wire products, and merchant pipe. This 
branch of the industry will probably remain active. 
Railroads usually place orders for rails and bridges at 
this time, but scarcely any business has been done this 
week, The financial situation has cleared up a great 

deal, and there is encouragement from that quarter. 








AGRICULTURAL Motor CoMPETITION AT WINNIPEG. — 
We have now received from the Winnipeg Iadustrial 
Exhibition Association a list of the conditions of the 
agricultural motor competition to be held by them on 
July 13 to 15 inclusive. Gold, silver, and bronze medals 
will be awarded to the best machines as the result of this 
competition, and points to which special attention will 
be paid in the judging will include weight and horse- 
power of motor, fuel water consumption, turning, 
protection of working parts from mud, &c., is and 
ease of manipulation. steadiness of running, selling price 
at Winnipeg, &c. Entries must be made before June 1. 
the fee heing 5 dols. per motor. Specifications and price 
f.o.b. Winnipeg to be sent with entry, and mention to be 
made of class of fuel used. More than one motor may be 
entered by any competitor. The weight of each machine 
is not to exceed 14,000 lb. loaded with fuel, &c. Fuel 
will be supplied, but competitor must make his own 
arrangements for running staff, &. Motors must be 
ready on the grounds not later than July 9. The tests 
will include ploughing, disking, hauling, and belt-driv- 
ing. and possibly additional tests at the discretion of 
the Association, which will provide ploughs and other 
necessary implements. As inquiries have already been . 
received by the Exhibition authorities from prospective 
purchasers, there is every likelihood that this competition 
will give considerable impetus to the trade in» these 
machines m C 





Tue Workmen’s ComPansartON AcT aND ILLEGITI- 
MATE CHILDREN.— An interesting case has just been 
settled in the Chesterfield County Court, where a claim 
was made, owing to the death of a workman, for a - 
humous illegitimate child, as well as for the father of the 
deceased. The County Court judge decided that a post- 
humous child was as much enti to compensation as 
was a child born in the lifetime of the father. But it 
must, of course, also be proved that the child was depen- 
dent, wholly or in part, upon the deceased workman’s 
earnings at the time of the accident, or would have been 
but for the accident. There was no such dependency, 
neither directly. because the child was then unborn, 
nor indirectly, use the was not support- 
ing the mother, either wholly or in part. Therefore 
they must fall back upon the question of whether there 
was any legal liability on the putative father to +up- 
port the chald, and so far as he could ascertain there 
was no liability in common law upon a father to sup- 
port his illegitimate child. There were two statute 
means of compelling a father to contribute to the main- 
tenance of his illegitimate offapring. One wae under the 
Bastardy Act, and the other under the Poor Law. But 
these statutes had no application in the ib case, 
He must, therefore, decide that the application for com- 
pensation brought by Miss Arnold (the mother uf the 
child) on behalf of the child must fail, as the child was 
not dependent upon the deceased at the time of his death. 
With regard to the application by the father of deceased, 
his Honour held that he was partially dependent upon 
the earnings of the deceased. as were also, to a small 
i children ; but the evidence proved that 
@ deceased could not long have continued to contribute 
to the family exchequer, as he was obviously contemplat- 
ing marrying Miss Arnold. He, therefore, awarded 15v. 
compensation, and, on the application of Mr, Alfred 
Glossop, ordered the Staveley Company to pay costs on 
Scale “‘B,’ Costs were not asked for against Miss Arnold. 
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NOTES FROM THE NORTH. 
Giasaow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thuraday ne Na 
pig-iron market opened firm, and 5000 tons of Clev 
warrants were done at 51s. 3d. cash, 51s. 14d. and 51s. 1d. 
eight days, and from 50s. 74d. to 50s. 9d. one month. At 
the close sellers quoted 51s. 4d. cash, 50s. 94d. one month, 
and 493. 9d. three months. per was firmer at 
591. 12s. 6d. sellers three months. In the afternoon the 
market was stronger, but the dealings only amounted 
to 1500 tons of Cleveland warrants at 5ls. 44d. eight 
days and 49s. 9d. three months. The close was 
firm, with sellers at 51s. 74d. cash, 51s. one month, 
and 49s. 10d. three months. a was easier at 
597. 53. sellers three months. mn Friday morning 
the scarcity of Cleveland cash warrants caused the 
price to advance, and the only transactions consisted of 
two lots at 51s. 9d. and 51s. 84d. cash. Closing sellers 
qnenes ls. 1g, com, 51s. one month, and 49s. 104d. 

ree months. ere were buyers of hematite at 61s. 9d. 
cash, Copper was again easier, with buyers at 58/. 5a. 
cash and 58/. 12s. 6d. three months, and sellers at 59/. 
three months. The afternoon market was quiet, and 
only 500 tons of Cleveland warrants were dealt in at 
50s. 10d. one month. At the close sellers were easier 
at 503. 104d. one month, but unchanged at 51s. 104d. cash, 
and 49s. 104d. three months. Buyers of copper were offer- 
ing 5s. more at 58/. 17s. 6d. three months, Tt no business 
was done. On Monday morning a strong tone prevailed, 
and about 10,000 tons of Cleveland warrants changed 
hands at 52s, and 52s. 2d. cash, 51s. 74d. twenty-five days, 
51s. 7d. twenty-three days, 51s. 9d. eleven days, 523. seven 
days, and 5is. 6d. April 30. There were no month 
quotations, and closing emg ner were 52s, 3d. cash, and 
50s. 1d, three months sellers. In the'afternoon the tone of 
the market was easier, and 3500 tons of Cleveland warrants 
were dealt in at 52s. four days, 51s. 3d. eleven days,’ and 
5ls. 44d. eleven and fourteen days. At the close sellers 
quoted 523. cash, 51s. 3d. one month, and 493. 11d. three 
months. On Tuesday morning the market was strong, but 
only 2000 tons of Cleveland warrants were done at from 
528. 3d. to 523. 14d. cash, 51s, 74d. twenty-four days, and 
50s, 3d. three months, Closing sellers quoted 52s. 14d. 
cash, 51s. 6d. one month, and 50s. 3d. three mont 
Copper was quoted 59/7. 15s. buyers, and 60/. bs. sellers, 
three months. In the afternoon the tone was again firm, 
and 5000 tons of Cleveland warrants were put through 
at 523. 2d. cash, 52s. 3d. six days, 51s. 9d. seventeen days, 
51s. 7d. and 5ls. 6d. one month, 51s. 6d. April 30, and 
50. 3d. three months. At theclose sellers quoted 52s. 4d. 
cash, 51s. 64d. one month, and 50s. 3d. three months. 
When the market opened to-day (Wednesday), the tone was 
easier and business quiet. The dealings consisted of 1500 
tons of Cleveland warrants at 51s. 9d. thirteen days, and 
from 51s. 6d. to 51s. 5d. one month. Closing sellers quoted 
52s. 2hd. cash, 51s. 14d. one month, and 50s. 3d. three 
months. In the afternoon a stronger tone prevailed, and 
about 4500 tons of Cleveland warrants changed hands at 
528, bd. cash, bls. 9d. thirteen days, 52s. nineteen days, 
and at 5ls, 6d. twenty-two days and one month. At the 
close the market was firm, with sellers quoting 52s. 6d. cash, 
51s. 7d, one month, and 50s. 3d. three months. Copper 


was quoted stronger at 61/, sellers, and 60/. 12s. 6d. bu 
three months. The following are the market quotations 
for makers’ (No. 1) iron :—Clyde, 65s. 6d. ; der and 
Somers, “3! (a ae py eet loan, 68s. ; 
an tness, ipped at Glasgow) ; Glengarnock 
at Ardrossan), 67s.; Shotts (at Leith), 66s. ; and Carron 
at Grangemouth), 69s. 6d. 


Sulphate of Ammonia.—The sulphate of ammoni 
market is very strong this week, and a good demand is 
te The scarcity for near delivery continues, and 
122, 68, 3d. per ton has been paid for prompt supplies. 
The tone to-day is still v firm, and sellers quote 
120. 7s. 6d. per ton for amo eotne G w or Leith. 
Pin amount shipped from the port of Leith last week was 


Scotch Steel Trade.—Actual business in the Scotch 
steel trade shows little change, even with the recent 
reduction in prices, and specifications continue very 
scarce. But one good feature at the moment is the 
inquiry’ on both home and foreign account. Especially is 
this noticeable in structural steel, for which there is at 

nt a large demand for almost all kinds of sections. 
wnat fair quantities have been put through for Canada 
and South Africa, and it is stated that Australia, India, 
and South America are also in the market with firm 
inquiries. The prices offered for export lots, however, 
are so poor that it is with difficulty that business is 
being fixed up, 

Malleable Iron Trade.—No ingnovenent falls to be re- 
corded in the malleable iron trade of the West of Soot- 
land, but inquiries are rather better this week. The re- 
duced prices mentioned in last issue are expected to bring 
in more business at an early date, but mills continue 
running very irregularly. ‘ 


Scotch Pig-Iron Trade.—The demand for special brands | i 


of Scotch pig iron is still very good, but ordinary kinds 

are rather quieter. The louder for lots for shipment is 

fair, but local requirements are not very heavy. Hema- 

tite is in good request, and a fair business is passing. 
Strips and Hoops Reduced in Price.—The Scotch mak 

of shorn strips and broad hoops have reduced ot om be 

per ton, the reduction to take immediate effect. 
Shipbuilding.—It has recently been rumoured that 

several important shipbuilding contracts have been 

on the Clyde, but only one or two are reported. Messrs. 


William Hamilton Co., Port Glasgow, have secured | the resol 


an order to build a steamer of about 6000 tons for the 
Rotterdamsche Lloyd Company.—Mesers. Russell and 


Co., Port Glasgow, have contracted to build a steamer of 
about 6000 tons for Messrs. Fratelli Cosulich and Co., 
Trieste. 

Scotch Tube Trade: Prices Reduced.—A reduction of 
between 74 and 8} per cent. has been officially announced 
in the iron-tube prices. The reduction applies to gas, 
water, and steam tubes and fittings. The new discounts 
are now as follows :—Gas (black), 70 per cent.; galvanised, 
574 per cent. Water (black), ot per cent.; galvanised, 
55 per cent. Steam (black), per cent.; galvanised, 
50 per cent. 





TUNNELLING THE East River.—The two excavations 
of tunnel B, the second of four Pennsylvania Railroad 
tubes which will unite Long Island with Manhat 
have met in a very satisfactory fashion. The ends join 
each other so accurately and so closely that the two exca- 
vations were only } in. out of line and 3 in. out of level. 





tanhniarh 





German TuRBINE WarsHIPsS.—The Turbi 
Gesellschaft, Berlin, informs us that their first general 
meeting was held on the 7th inst. The first paper, 
entitled “The Development of Marine Turbines in 
England and in gy was read by Engineer Roth. 
This paper opened by historical statements concerning 
turbine construction and the use of turbines for ship pro- 
pulsion. Then followed a comparison between British 
turbine-ships and those of other nations, special stress 
being laid upon the German shi The conclusion of 
this part of the paper, ‘‘a conclusion which one could not 
but arrive at,” was that the German turbine-warships 
were superior to the British, when considered from both 
the engineering and the war standpoints. It is interest- 
ing to note that the highly successful torpedo-boat G 137 is 
fitted with turbines of British design and origin, built at the 
works of Messrs. Brown, Boveri, and Co., the well-known 
licensees for the Parsons patent. Turbines of American 
origin are being fitted to other German warships by the 
Allgemeine Elektricitiits Gesellschaft. 





Tue ScHootmaster’s Yrar-Book AND DrreEcrory, 
1908.—London: Messrs. Swan, Sonnenschein, and Co., 
Limited, 25, High-street, Bloomsbury, W.C. [Price 
7s. 64, net.]|—This annual publication now makes its 
appearance for the sixth time, and forms a reference- 
book relating to secondary education in England and 
Wales. It is divided into three sections, which deal 
respectively with (1) the several laws and regulations 
bearing’ on this subject, and giving iculars of the 
various education committees, authorities throughout the 
country, and other information of a more general c 
ter—as, for instance, degrees, &c. ; (2) an alphabetical 
list of schoolmasters engaged in teaching coming under 
the designation of ‘‘secondary education ;” and (3) an 
alphabetical list of secondary schools. Not the least use- 
ful portion of the book is a list of publications of the year 
on educational subjects, books for educational pu 
&c. In Part I. are to be found matters relating to 
administration, universities, &c., examinations, &c., 
giving also a chronicle of the year, Board of Education 
report, and other cognate subjects. 





Tue tATE Mr. Epwarp J. Hitt.—We learn with 


Jena | tegret that the death of Mr. Fdward J. Hill took place 
at St. Leonards-on-Sea, on 


ay morning last. 
Mr, Hill was 65 years of age. He was the brother of Mr. 
Vincent Hill, the | manager of the South-Eastern 
and Chatham way, and began life in the service of 
the London, Chatham, and Dover Railway. He was of 
an inventive turn of mind, and his natural bent soon 
showed itself. In order to’ avoid throwing bundles of 
—— on to station platforms from trains that did 
not stop, a practice which for some time existed, he de- 
vised @ method by means of which the Pagers could be 
deposited fag ad and without injury. This device was 
su uently developed into a safety appliance for releas- 
ing boats from a ship at sea, and was adopted in the mer- 
cantile marine to a erable extent. Numerous other 
inventions, for the most part connected with railways, 
were due to him, one of the latest being an arrangement 
for supporting the tarpaulins used to cover open goods 
trucks. Among railway men Mr. Hill’s death will be 
particularly felt, 





Motors FoR AUTOMOBILES: Prizzk Essay. — The 
Verein zur Befirderung des Gewerbefleisses, in Berlin, has 
resolved to offer a prize of at least 3000 marks (150/.) and 
a silver medal for the best essay on Smokeless and 
Odourless Combustion of the Fuels used in the Internal- 
Combustion Engines of Automobiles. The paper must 
be based on experimental research, and is to contain : (1) 
A critical review of the literature on the subject ; (2) an 
exposition of the combustion phenomena in such motors, 
and of the means of making it complete ; (3) original ex- 
periments on the pe ne ae of the smell, which may be 
effected (a) by the selection of special fuels or mixtures, 
(b) by altering the combustion process in the engine, () 
by the use of absorbents for the combustion products, It 
is pointed out that the smoke can be suppressed by 


and that the eneling particles of incompletely burnt 
fuel can be cond or absorbed. It is hoped that 
other associations will contribute to the fund, and that 
the prize will thereby a be raised above the 
3000 marks mentioned, so that the problems may ade- 
quetely be Fro E ae Qt ge whole problem “ ody 
it is : young engineers ma: 
to take the matter up. Official notices have mm fee Sens 
sent, and the term is not yet fixed. For those interested 
we add the address of the Council member who moved 
ution :—Professor G. Kraemer, Berlin, W., 35, 





Kurfiirstenstr. 134. The Proceedings of the Verein, 
strangely enough, do not bear any pak 


increasing the pressure and by burning suitable mixtures, | 7 


NOTES FROM SOUTH YORKSHIRE. 

. SHEFFIELD, Wednesday. 
. —_ of ee en an death ———— on 

unday last of Mr. jawson, managing director of 
the firm of Messrs. Newton, Chambers, and Company, 
Thorncliffe Iron Works, Chapeltown, near Sheffield, and 
& prominent figure in the heavy trades of the city. The 
d , who was in his seventy-seventh year, was born 
at Rise, Yorkshire, in 1831, and after serving his appren- 
ticeship with a Beverley ironmonger, joined the firm 
which he has governed since 1881. e married the 
daughter of Mr. Thomas Chambers, and for some time 
managed the light-casting department of the firm, later 
joining Mr. Chambers in supervising the heavy casting 
work. Amoi the large constructional iron works 
that he carried out were the big gas works at Buenos 
Ayres, and large schemes in London, Manchester, Bir- 
mingham, and other ey centres. During the last 
quarter of a century the business of the firm has deve. 
loped extensively under Mr. Dawson’s control, and it is 
estimated that, besides Paying 10,0007. in local rates 
yearly, and 100,000/. in railway carriage of goods, the 
firm expends 360,000/. in w every year. Mr. Dawson 
was a widower, his wife predeceasing him many years ago, 
_ he leaves two sons and four daughters to mourn his 
oss. 


Messrs. Vickers and the Kight-Hours Bill.—Mr. Albert 
Vickers presided at the annual meeting, on Friday last, 
of Messrs. Vickers Sons and Maxim, Limited, which was 
held at the River Don Works, Sheffield. Colonel T. E. 
Vickers, chairman of the company, was prevented from 
ee owing to an attack of influenza. Mr. Vickers 
remarked, in proposing the adoption of the report and 
balance-sheet, so eye Boh of 15 per cent., that the 
result of last year’s working, although not so good as the 
previous year, could be considered satisfactory. Certain 
things had been against the company during the year. 
Materials had been more expensive, especially coal, of 
which they used a very large amount. The directors were 
afraid that if the Miners’ Eight-Hours Bill was pa it 
would still further increase the cost of fuel, which was 
always a great factor to contend against by the company. 
earn | speaking, the works were pretty well occupied. 
They every reason to be satisfied with things as they 
were, and they trusted that the future would beall right. 
Mr. Douglas Vickers seconded the adoption of the report 
aud balance-sheet, the latter showing a considerable in- 
crease in the item ‘‘ interests in subsidiary and connected 
companies.” This was partly due to the fact, it was ex- 


harac- | plained, that various sums had been advanced to the 


Wolseley Tool and Motor Company, but more particu- 
larly to the investments in William Beardmore and Co, 
Limited. Sir Vincent Caillard and Mr. William Beard- 
more were re-elected directors. 


Improved Converting-Furnace.—Mr. Albert Senior, a 
member of the firm of Messrs. George Senior and Sons, 
Limited, Pond Steel Works, Sheffield, and Mr. G. P. 
Wincott, a local furnace-builder, have lately patented a 
new kind of regenerative gas-fired converting-furnace for 
the manufacture of blister steel. Much interest has been 
aroused in the city among manufacturers in the improve- 
ment, which has for its chief claim the absolute uniformity 
of temperature. The regenerative principle enables a 
large amount of heat to be utilised that would otherwise 
be wasted ; besides, cheap coal can be used for generating 
athe e important improvement on the old type of coal- 

red furnace, which uires high-class coal. Messrs. 
Senior have had three of the furnaces in operation for 
some weeks, and they are spoken very highly of by 
experts. A model has been made of one of them by the 
inburgh Museum authorities, and is now on exhibition 

in that city. 


Iron and Steel.—No very noticeable change has taken 

lace during the week in the general condition of the 

eavy industries of the city, the same lethargic quietness 
prevailing in most branches. Orders are coming in with 
a certain amount of regularity for railway rolling-stock 
material, but they lack weight and are soon executed. 
Home companies are evincing a disposition to economise, 
and while this attitude is maintained nothing of a really 
ae gg nature can be expected, Inquiries are 

ing made locally by Indian railway companies for 
buffers, bearing-spri volute springs, wheels and axles, 
&c., but it is f that important contracts have 
gone to Birmingham. In the rolling-mills business 
is fairly steady, though much more could be under- 
taken. Among the lighter industries file-makers are 
soffering severely from the general quietness, many 
of the cutting-machines not being in use. Crucible- 
steel makers are only able to keep a small proportion of 
their melting-holes in operation. Prices of iron and steel 
current in Sheffield are:—Lincolnsbire and Derbyshire 
forge, 503s. ; ditto foundry, 51s. ; Lincolnshire basic, 52s. ; 
East Coast hematite, 60s. (less 24 per cent.) ; West Coast 
ditto, 70s. (less 24 per cent.); bar iron, 72. ; hoop iron, 
7l. 7s. 6d. ; Bessemer billets, 7/. 10s. ; Siemens-Martin 
say A 82. ; steel hoops, 77. 123. 6d. ; old. rails and tyres, 


South Yorkshire Coal.—The demand for house coal hes 
fallen off considerably during the week, and underselling 
has been much in evidence. Many collieries in South 
Yorkshire have reaped the benefit of the boom in this 
class of fuel. Interest is still centred upon the question 
of the Humber trawling contracts, the latest development 
in the deadlock between owners and trawling companies 
being a reduction in price from 11s. 3d: per ton to 10s. 6d., 
which has just been submitted. So far no acceptances 
have been notified. Steam coal is not so strong for the 
moment, but owners are sanguine as to an early change 





for the better. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market is steady and 
strong, with a moderate amount of business passing, but 
a want of confidence in the future is still noticeable to a 
rather marked extent. Traders do not care to commit 
themselves far ahead, and buyers in particular are reluc- 
tant in regard to for ons. Sellers, as a 
matter of fact, are prepared to take about a couple of 
shillings below current quotations for delivery of Cleve- 
land iron three months hence. The in output of 

ig by the blowing in of furnaces at Jarrow can well be 
| a witb, for of late the scarcity of iron has been greatly 
felt. Shipments of pig, though they fall a good deal 
short of those for the corrresponding period of last 
year, are well up to the av for this season. A 
ear ago, it will be remembered, clearances were swollen 
& American demand, whereas now no pig iron is poing 
to the States. So far this month shipments of pig 
average 4750 tons per working day, as compared with an 
average of just over 6000 tons du: the corresponding 
period in h, last year. Substantial withdrawals con- 
tinue to be made from the warrant stores in order to 
meet current demand for Cleveland pig, so that the 
statistical situation is —_ and improving. The quantity 
of Cleveland iron in the public warrant stores now is only 
some 75,000 tons. Warrants are held in few hands, and 
those who are necessitated to take iron out of the stores 
to meet their requirements have to pay higher prices than 
have ruled since the middle of October last. Middles- 
brough warrants closed to-day 52s. 4d. cash buyers, and 
the steady upward movement to that figure has had a 
beneficial influence on values of makers’ iron. Some 
business has been recorded this week at 52s. 3d. f.o.b. 
delivery of No, 3 g.m.b, Cleveland pig-iron, but the 
general market quotation is now 52s. 6d. No. 1 has been 
raised to 55s. The lower qualities have not advanced in 

roportion to the better kinds, owing to their having 
caren more plentiful. No. 4 foundry is on sale at 51s., 
and No. 4 forge is freely offered at 49s. East Coast 
hematite pig isa little firmer. Nos. 1, 2, and 3 are quoted 
583. 9d. to 59s., and the latter figure has been paid. 
Hematite is thus very cheap compared with Cleveland 
iron, for the difference between mixed numbers and No. 3 
Cleveland is thus now only 63. 6d., whereas not so long ago 
the margin was over 20s. The normal difference is 8s. to 
10s. Spanish ore is a little easier. Sellers still 
quotations on 15s. 6d. ex-ship Tees for Rubio of 50 per 
cent. quality, but business could be done at 153. 44d., and 
even that figure might be shaded. 


Manufactured Iron and Steel.—The outpat in several 
branches of the manufactured iron and steel industries con- 
tinues heavy, but in other departments the make is less 
than it has been. Orders for nearly all descriptions are 
scarce. Prospects cannot be regarded as at all encou- 
raging, yet at the same time producers show a marked dis- 
inclination to reduce quotations, as they hold to the 
opinion that such an action would not at the present time 
induce buying. A reduction in bars has | looked for, 
and the lowering of some other descriptions would have 
caused no surprise, but up to the present such changes 
have not followed the fall in plates and angles. It is 
fully recognised, however, that values of certain descrip- 
tions will have to be reduced before — The following 
are the principal market quotations :—Common iron bs 
71. 5s. ; best bars, 72. 12s, 6d. ; best best bars, 8/.; packing- 
iron, 5/. 10s.; iron ship-plates, 6/. 5s.; iron ship-angles, 
71. 6s. ; iron ship rivets, 8/.; steel ship-plates, 6/. 5s. ; 
steel ship-angles, 5i, 178. 6d. ; steel strip, 62. 15s. ; steel 
hoops, 7/.; and steel joists, 6/. 12s. 6d.—all less the cus- 
tomary 2 per cent. discount ; whilst cast-iron chairs are 
3l. 10s. ; heavy steel rails, 6/.; and steel railway sleepers, 
6l. 10s. to 62. 123. 6d.—all net cash at works. 


Messrs. R. Stephenson and Co., Limited.—At the annual 
meeting of Messrs. R. Stephenson and Co., Limited, the 
well-known northern engineers, the report submitted and 
adopted showed a profit of 51,000/,, but no dividend was 
recommended. Mr. C. Emmott, in nee the approval 
of the report, spoke of the reduction of debts during the 
year, and said that the capital expenditure had 
chiefly on py and buildings at Darlington, owing to 
the demand for locomotives and locomotive boilers. at 
equipment enabled them to deal with the largest class of 
locomotives, and was ready, but for the strike, to be put 
into use, 





Tue New Royat Yaout “ ALEXANDRA.”—The new 
Royal yacht Alexandra has satisfactorily completed her 
steau: trials, having attained a speed of 19.15 knots at 
full power, with a very moderate consumption, 
—— no vibration. The designed was 18.25 

ots. We hope to give fuller details later, but may 
here state that the contract was awarded in competition 
to Messrs, A, and J. Inglis, Limited, Glasgow, because of 
the excellence of their design. Modifications were sub- 
Sequently made, and the designer is named in the Navy 
Estimates as Sir Philip Watts, K.C.B. The dimensions 
there given are:—Length, 275 ft.; beam, 40 ft.; mean 
load draught, 12 ft. 6 in.; and displacement at this 
draught, 2050 tons. This includes 270 tons of coal. The 
draught has been fixed to enable the vessel to enter pas 
which are closed to the Victoria and Albert, which draws 
over 15 ft. The machinery—of the legend power of 4500 
horse-power—is of the Parsons turbine , with three 
shafts. As is usual, the high-pressure turbine is on the 
centre shaft, the low-pressure turbines on the wing shafts, 
and an astern turbine is i ted with each low-pres- 
Sure ahead turbine. The ship will be manceuvred with the 
ying propellers. The vessel has three boilers of the 

arrow type, 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The market for large steam-coal has shown a 
fairly satisfactory tone, although no actual advance 
been established. The best large steam-coal has made 
16s. to 16s. 3d. per ton, while secondary qualities have 
made 14s, 3d. to 15s. 6d. per ton. House-coal has 
shown little change ; the best ordinary descriptions have 
made 16s. 6d. to 17s. ton; No. 3 Rhondda large has 
been quoted at 19s. 6d. to 20s. per ton. Foundry coke 
has brought 19s. to 22s. per ton, and furnace ditto 16s. 
to 18s. per ton. As regards iron ore, Rubio has made 
14s, 9d. to 153, per ton upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

The Swansea Valley.—The steel trade has shown about 
an ordinary activity. Nine tin-plate mills have been idle 
—viz., two at Pontardawe, three at the Midland, and 
four at the Beaufort Works, Morriston. The demand 
for coal has been inactive. 


Llanelly.—The Llanelly Harbour Trust has taken an 
important step in regard to harbour improvement. A 
scheme for Sageeies the channel was prepared some 
years since by Commander Jarrad and coueress by the 
trust ; but shortly afterwards the Commander died. Mr. 
Abernethy, who was called in, made material alterations 
in the proposals before the trust; and more recently 
Mr. Cyril A. Jones, a local engineer, who has had con- 
siderable experience in India, was consulted, and pre- 
pared a still more economical scheme. The harbour 
trust has now decided to apply to the Board of Trade for 
authority to carry out section 1, which involves closing up 
a gap at Carreg Ddu. Later on it is proposed to cut 
away the toe of Carreg Fach, the result expected being 
that the waters of the jougeer will be diverted back to 
their old channel near Machynis. 


Dowlais.—A contract has been concluded by the London 
and South-Western Railway ene oe vy section 
steel rails, but the order is not to ed with 
immediately. Short time has been prevailing of late in 
some branches. 


Keyham.—In making provision for the foundations of 
a range of storehouses near the southern boun of the 
Extension Works, Devonport Dockyard, it is intended 
to utilise concrete in the form of piles, as well as in the 
usual form of a solid base, or arch. This adaptation of 
concrete is unique as far as Devonport is concerned, as 
this form of pile has not come into general use in this 
country. The piles range from 30 ft. to 50 ft. in lengt 
and are in square sections, having the usual pointed an 
square ends. 


Gorseinon.—Large new galvanising works are short] 
to be erected by the Bryn Steel Company, Limited, 
at Gorseinon. A tender of Messrs. Rees an Kirby 
been accepted for the works. They will cost about 10,0002. 





Frenou Mgtatiturcy.—The production of ig in France 
last year was 3,588,949 tons, as compared with 3,314,162 
tons in 1906, showing an increase of 274,788 tons last 
year. The production of each district was as follows :— 


District. 1907. 1906. 

Tons Tons 
Meurthe-et-Moselle .. 2,449,004 2,205,174 
Nord... ee oe 465,682 427,848 
Centre and West 201,581 169,901 
Loire and South 172,958 167,509 
South-West .. ee 138,098 131,257 
Aveyron and Ariége .. pa 71,552 72,731 
Champagne-Comte .. 7 48,074 49,651 





More Iron Orne.—Messrs. Harrison, Ainstie, ani Co., 
the new owners of the Lindal Moor Mines, in Furness, 
have discovered two extensive deposits of iron ore on their 
royalty. These are likely to prove a great advantage to 
the trade of the district, as in recent years some of the 
important mines have been showing on of exhaustion, 
and it has become necessary to import foreign ores. One 
of the new finds has been proved to contain a deposit 
over 30 ft. deep of rich metal, within easy reach of the 
surface, and the other discovery is not less important. 





MICHELIN Prizes FOR AERIAL NAVIGATION.— Prompted 
by the conviction that a general reduction of weight 
would exercise a very beneficial effect on the life of 
motor-car tyres, the Michelin Tyre Company have offered 
to the Aero Club of France prizes of a total value of 5000/., 
to be awarded on the ts of aeroplane competitions 
ae tat ie ener po he Fn 

° e t prize consists of a e phy o 
oe ue of 400/., to which is added each year a money 
prize of 600/., to be awarded to the driver of the suc- 
cessful machine. The competition is to be over a 
course specified by the club, manceuvring, and height of 
flight above ground, also being the subject for regu- 
lation by the club. The winner will be that com- 
petitor who has accomplished the greatest distance of the 
year, whether in France or in countries whose aero clubs 
are affiliated to the Aero Club of France. The cup will 
be held for the year by the club to which the winner 
belongs. No award will be made unless the winner accom- 
plishes a flight of a distance at least double that made by 
the winner of the previous year (a condition which after a 
time will become very onerous indeed, if flying-machines 
meet with much success). A special prize of 4000/. is 
offered for the first successful flight over the following 
course :—From any spot in the Department of the Seine 
or Seine-et-Oise, round the Arc de Triomphe, thence to 
Clermont-Ferrand, round the Cathedral, alighting on the 
summit of the Puy-de-Déme, which has an elevation of 
4800 ft. The distance from the Arc de Trio to the 
Puy-de-Déme is to be accomplished within six hours. 


has | F.R.S., has been elec 


ed, | Fitted to the driving-wheels of each vehicle. ‘The vehicles 


MISCELLANEA. 


Sra Witi14M ye K.C.B., O.M., D.C.L , LL.D., 

a vice-president of the Junior 
Institution of Engineers in succession to the late Lord 
Kelvin ; also Sir Archibald Geikie, K.C.B., F.R.S., and 
Professor J. J. Thomson, F.R.S., have been elected. 


bers, 
at Birmingham, with Mr. F. 8. Pilling as chairman, and 
Mr. R. B. A. Ellis, of 67, Wordsworth-road, Small Heath, 
Birmingham, as hon. secretary. 

In the construction of street railway track at Tacoma, 
Washin , U.S.A., continuous concrete sleepers of 
10-in. 14-in. section have been used under 7-in. 
70 Ib. raile 60-ft. long. The concrete is 1:3:5 of cement, 
sand, and beach gravel. Every 10 ft. a §-in. tie-rod is 
used. The tops of the continuous slee are set 4-in. 
low, and the rails are Jaid on them and brought to the 
right height by means of shims or leyny a Cement 
grout of 1 cement, 1 sand, is then poured in between the 
rail and the sleeper. The whole is then surrounded with 
6 in. of concrete paving and allowed to set, after which 
vitrified bricks are laid each side of the rail. Outside 
the city limits—for the line is 124 miles long, and runs 
from Tacoma to Lake City, as well as having other 
branches—the track is of light construction with 60-lb. 


The number of accidents due to steam and electric rail- 
waysin New York City for the month of November, 1907, 
was 4037, compared with 4512in October, 4882 in Septem- 
ber, and 5095 in August. pecty Sve pomons were killed in 
November and 47 in October. In November, 977 persons 
were struck by cars and at in collision with vehicles, 
160 were injured in car collisions, 465 injured in alighting 
and 438 in boarding ; twenty-seven were injured by con- 
tact with electricity. Only 150 employés were injured 
during November, compared with between 600 and 700 
for other months,. The number of injuries in boardi 
and alighting were much smaller than in the months of 
August and September, being less than one-half, this 
being due to the change from summer to winter cars. 
Injuries due to being struck by cars, or injured in colli- 
sions with vehicles, were much more numerous than — 
us' 


A road train, similar in some respects to the Renard 


train known in this country, has been constructed in the 
United States, and recently has attracted a deal of 
attention in that country. Instead of power being trans- 


mitted, asin the Renard train, by mechanical means, in 
the American train electric transmission is employed, a 
petrol-electric tractor heading the train of wagons. is 
tractor is fitted with a 40-hors f mat petrol-engine, 
which drives a and in lent motors are 


have six wheels, the central pair being the drivers, and 
each wheel of a pair is independent of the other. These 
drivers are 54 in. in diameter. The vehicles are fitted 
with equalising spring gear, which gets over all troubles 
due to inequalities in road surface. h leading and trail- 
ing axles of the several vehicles act as guiding axles, 
being cross-connected, so that movement of the leading 
axle in one direction pulls the other over into a corre- 
sponding radial direction, and the whole train, 60 ft. in 
length, can be turned within a circle of 20 ft. radius. 





Tue Norta German Liorp.—The dividend of the 
North German Lloyd for 1907 is proposed at the rate of 
44 per cent. per annum, as compared with 8} cent. 
per annum distributed for 1906. The profits ised last 
year were 1, .» a8 com with 1,965,9002. in 
1906. The reserves stood at the close of 1907 at 1,701, 4502. 


MANCHESTER ELECTRICAL ExHIBITION.— We understand 
that a site has been secured for the Electrical Exhibition 
to be held in Manchester this year, on the Platts Fields 





Estate, on which there is some s land immediately 
adjoining one of the main roads in a district. The 
offer e by the tion to Executive Com- 


Corpora: 
mittee of the Exhibition has been definitely accepted, 
and arrangements are now being pushed forward rapidly. 
The total floor space provided at the Exhibition will 
approximately 100,000 ft., so that there will be ample 
room for a representative Exhibition of electrical and 
mechanical plant, &c. 


Irauian Imports.—We find in La Métallurgie the fol- 
lowing figures of imports of engines, machines, boilers, 
machine-tools, dynamos, and instruments, into Italy from 
Germany, Great Britain and France for the eight years 
from 1898—i.e., the date of the Customs agreement be- 
tween Italy and France—to 1905 :— 











ss Germany. Great Britain. France 
lire lire lire 

1898 22,777,000 14,119,000 | 8,456,000 
1899 83,884,000 19,185,000 8,764,900 
1900 43,478, | 25.601,000 | 4,412,000 
1901 88,916,000 | 28,871,000 8,915,000 
1902 . 39,587,000 | 28,457,000 4,266,000 
1908 42,501,000 25,050,000 4,193,000 
1904 48,164,000 | 28,005,000 | 8,309,000 
1905 59,890,000 | $65,197,000 | 6,606,000 


For 1905, our imports in ton’ exceeded those from 

many in the case of steam boilers, portable engines, 
marine ey mm spinning-mills, and sewing-machines ; 
those from Germany exceeded ours in the case of machine- 
tools, hydraulic machinery, locomotives, agricultural ma- 
chinery, weaving machinery, dynamose, various types of 
machines not specified, spare parts of machinery, copper 





apparatus for heating plant, and optical instruments. 
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THE DEVONSHIRE IRON WORKS; STAVELEY COAL AND IRON COMPANY. 
MR, CHARLES P. MARKHAM, M.I. MECH. E., CHESTERFIELD, ENGINEER. 
(For Description, see Page 391.) 




















Fie. 27. 


View or Tor oF Furnaces anp Sroves. 


























lglg 



































































































































































































































SS 4 Z 
ti! 2 
ti ‘a\\ \ Qe ae , It ; QV Fae LPR ET ae “sa RN SERA Re mt “@ 4¥ NOIL93NNOD 
! i & . a 4 A S . AER i, \ oS fin ~~ ~ 061109 48;p---> K-e°2-> -., 
WSs a 2 LN . J . --- : —< ; int —----- ff---------------- Se eee aT aia wes | 
| Hee &* SE PR ti » Pe i 2 NOILIINNOD |; ! em i | 
| | 40 71VL30 — 
t ae — 
iH 
' \ \ | a he ales | | “_— 
Sa i WoW i TT 
SN a | || , Hi | | if 
it i | > | i} | ! : | 
Ls i} 3 | | | | 
ita | = | 2 | | la! S | 
lie | hey ed owe it =| 
ie fF { | | i | | i | pba | | 
— n Lb | | . ' 
Cp Pe Li coo | |i sed TEEN Tens | 
a on a, Ze * 9 bry i . t its HP: — T) aie =—— » 
+ 0ue,] PPISUT. 0 SZ - _ i I Etat mee 6 ee ee 
7 ‘| | ‘A’ SOMWMOL NOILWAI73 "Sid LOL T 
j 390I4@ ,OYHL NOILITS r Wi) 
4 H4 















































Aiea yt 2 mae \ SEXO, 

















TS Uae . FR SEN .--/-----------—-- 1 —emetomamaaiam tance teeta ’ lees | 
: > " — 4 a 9 5066, 
: [__\. aa in a) i £ POT OIF ‘ a: Rye] 

















































































































































































































| TT A 
Pak cspeccccesce OB ocnnenaen ne ' y ~- — @ 
W4--- 9°32 He----------- .9°9------- \ | N i * 7 = 
5 1 | Ree k-ebunb 49 '5 i ¥ . 
L4nq 1 ar r ? J ® NS 
| \ vd i ad N 
a eS ae ie + 
sis * ———_—— iy a 7 : 8 FORO T 008) ts a FF 
°, TT sau ty | ' = ~ . 
[i  ' ' & 
. + ' 
| 4 ety J ikt— 8:9 —-—+ | ; # \\ 
1 Ss ' 
Ms | 6 m 99+ \ 
1 “OUT O, LF & : | = = 
! SPA, f° G6t---- se ® a 
.) © vv Fi * Il i e, ’ 
e oF = 0:06 r—tt ’ 
= . 9 as) 2b 8B 4 f ! S'9 N 
' ' 
—4-----—-=.0'6 .0:6 t-te 6:8 g | | | pours Io: _-oly----9:¢1-—-9i--RE 
' i 5 a ae ots - 8} 
| Zh | 1 | ries L jie 08 Sr 
: | I ie | 
\ H ; it = : tet —— — = $$ === ‘ — 
\ : a a Gh ——— +—sppiigue ' i | See + * 
mE — Teenie | la rr a ct 
ro sid in” xe sa =u se *e* Oi céenpebdnunvicnkaneneee si 
SSIS. Wi ; ua op uy, UR 4 ri ee ge ee ee % ay i 
a= Loy S  memaresp 
5 ZZ a L, < _ ELISE | ¢ ‘hag 
| Nouy 4°27 


(‘T6g ebng aes ‘uoydisosaq 40g) 
‘NOLONTYYVM ‘SUSANIONA ‘GALINTII ‘ANVUNOO NOYI GNVY TVOO SHTMONN GNV NOSUVHd FHL Ad AALONALSNOO 


‘ATHIAYALSHHD ‘GHLINIT ‘ANVdNOD NOMI 
GNV TIVOO AXYTHAVLS HHL JO SNYYOM NOU! AYIHSNOAHG HHL LV SHOVNANA-LSVTa 











TITAXX BLVId ‘8061 ‘26 HOUVW “ONIUTANIONG 


















| 
o ™ 
|_ feat 


"oud 0-8z----— 





eT 9 be 


(26866) 








| 


wees” 


peer: 


nn 


DW 






































oon rrr trees 














H A. 
r t Tl TT : TT 7TH 
an | | fi 
! i || : | 
; t ' 
! i fi | . 
| > || | = | 
' a . . .* ‘ 
*, | di ! 
' x 
222 * J 
H | ee PRIWE 
| : ee 7 — 5 
' * +) ~ 
=e oo sere) "I 
| won| eennnt Ronn Hf +, 




















Z SOYYMOL NOLIvazz> 





Vf 100) J % 














_ 








line 
ave 
for 

gua 
and 


are 
in | 
tica 








Marcu 27, 1908. ] 


ENGINEERING. 





405 





AGENTS FOR “ENGINEERING.” 


AvsTralia: Gordon and Gotch, Melbourne ; Sydney ; Brisbane; 
Turner and Henderson, Sydney, N.S. W. 
Willmett Townsville, North 


Canaba, Toronto, Ont.: Wm. Dawson & 


EpinsureH : John Menzies and Co. 12, Hi 
France, Paris: Boyveau and Chevillet, 22, Rue de la For 
Su ions and Advertisements, L. Fournet, “‘ Revue 
Mineralurgique,”31, Rue dela Victoire. Alsofor Advertise- 
Place de la Bourse. 


te, Age 
Gurmany, Berlin: A. Asher >. Sew den Linden. 
Frankfurt-am-Main : : For Adv ents, G. L. Daube & Co. 
Lei :F. A. Brockhaus. 
M : H, Stuckelberger. 
GLASGOW : William Love. 


Inpia, Calcutta : Thacker, , and Oo, 
Bombay : Thacker Co., Limited. 
Iraty: U. Hoepii, Milan, end ony 
LIVERPOOL : Mrs. Taylor, Landing tage. 
MANCHESTER : John mprry 143, 


, Limited, Welling- 

ton, ‘Auckland, na Oncioteh 

Norway, Ohristiania : Cammermeyer’s Boghandel, Oarl Johans 
Gade, 41 and 43. 

RorrerpaM: H. A. Kramer and Son. 

Sourn Arrica: Central News mcy, Limited, Head Office— 
Johannesburg ; and Pre’ Cape Town, Port a 
we Durban, and the various Branches 
Bookstall throughout 0 South Africa. Also Cape Town: 
Wm. Denes street. 


eam Gordon and Gotch Propensony, Limited, Launceston ; 


Unrrep States, New York: W. H. Wiley, 43, East 19th-street. 
Chicago: H. V. Holmes, 957-958, Monadnock Block. Sole 
ts for Advertisements in the United States :—Morse 
International Agency, 19, West 34th-street, New York. 


ADVERTISEMENT RATES. 


The c for advertisements is thi is three shillings for the first four 
lines or under, and eightpence for each additional og The line 
averages seven words. Payment must accom orders 
- ah... advertisements, pm the their inse: 

ranteed. Terms for displayed advertisements on the wrapper 
ar on the inside may be obtained on a) tion. The 
are 12 in. deep and 9 in. wide, divisible into four es 
in width. Serial advertisements will be inserted with all prac- 
ticable regularity, but absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
“ ENGINEERING” can be supplied, direct trom the Publisher, 


ae = free, | for twelve months at the following rates, payable in 

















For ‘the . United BRIGG o. cccccccces 421 9 2 
— Thin i £1 11 6 ($7.65 
ren A 
a reer $i 16 0 (e765 
For all a places ‘abroad— 2116 0 
im paper copies .......... 
Thick. shetibeiinin’ 22 0 6 
All accounts are payable to pane my LIMITED. 
Cheques should be crossed “ Uni a and 8mith’s Bank, 
Limited, Cross Branch.” f Orders should be 


made payable at lord-street, a w.c. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Offices for Publication and Advertisements, 


35 and 36, Bedford-Street, Strand, London, W.C. 


TseLeeraPHic Appress—* ENGINEERING,” LONDON. 
TeLerHors NomBer—3663 GERRARD. 











CONTENTS. 


PAGE | 
The National Physical Labo- 
ratory in 1907.... ....... 3389 
The New Iron Works of the 


—y (1lius.) 391 
ern ares. 


PAGE 
London County Council 


oS er ceacsecece 


Stavele 


The M cultural Hall............ 408 
of British Fishery oo 8 its 
bours.—No, IX. (Mus.).. Various Aspects ........ 

The Curzon and een ning Destructive Distillation of 
BeOS ciscavstabense SS scccccaccccenseiocs 
“The Problem of Flight” 398|| Electric Discharges th 


Biades for Flying-Machines 
a. Turbines. . 399 
losed-Circuit Steam-Plant 399 
Ee nvineering Education: A 
Criticism of Our Engi- 
neering Colleges 
Wireless Teleyraphy sehoct 
Chassis of Petrol Electric 
Oonibus (JU s 


The late Colonel H. F. 
Swan, O.B. 
The Fire at Drury- Lane 
WEED cccccvccsocesces 412 
The Quebec Bridge —— 412 
ar «pe Cupola (/llus- 


Pneumatic Retaining-Ring Industrial Notes .......... 
Hammer for Railway The Specific Heat of Super- 
Wheels (Jllust 401|| heated Steam (JlUlus.).... 415 


Gases Contained in Iron 
and Stee! 
a ve of Master and Ser- a 


- Les trom the United States 401 
N tes from the North... ... 4n2 
Notes from South Yorkshire 402 
Notes from Oleveland and 
the Northern Counties .. 403 
Notes from the South-West 403|| London ................ 
Miscellancs 3 | ENGINEERING Patent Record 
(/Uustrated) 








421 


With @ Two-Page Plate of the BLAST-FURNACES AT THE 
DEVONSHIRE IRON WORKS OF THE STAVELEY 
COAL AND IRON COMPANY, LIMITED, CHESTER- 





be | Montagu of Beaulieu, D.L., V.D., J.P. 


409 | than sixteen appendices to the report. 


20 | greatest span 


NOTICES OF MEETINGS. 


Tas LystiTvTi0 s oF MucHamicaL E 1. ENGINEERS.—Friday, March 27, 
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sity College). 


quite plane surfaces, and similar ones undoubtedly 
existed on the fallen half; but though these may 


27, | have contributed in some degree to the final disaster, 


the shopwork, it is stated, was of fair grade, the real 
fault lying in the design, which called for an accuracy 
beyond the limits of ordinary shop practice. The 
immediate cause of the disaster was the unmecha- 
nical design of the lower chord members, which, it 
will be remembered, consisted of four web-plates 
about 44 ft. deep, and spaced so as to make up a 
member some 54 ft. wide.* The only interconnec- 
tion between these webs were a few relatively light 
angles riveted across the webs at the = an 
bottom. This design was due to Mr. 

but was Berend by Mr. Oooper, sea oer 
;| the practical men in the shops had drawn atten- 
tion to the apparent inadequacy of the bracing. 
From the report, however, it appears that this 
error was not the only serious one made by the 
d ers of the structure, At the outset the span 
had been fixed at 1600 ft. ; but, when Mr. Cooper 
was called in, he increased this to 1800 ft., reject- 
romise of 1723 ft. proposed by Mr. 
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in Hospitals and Asylums Recently Built,” by Mr. Ernest no oubt, as far as it went—was the danger to 
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THE QUEBEC BRIDGE DISASTER. 


Some days must yet elapse before the full reprint 
of the report of the Royal Commission appointed 
to inquire into the causes of the Quebec Bridge 
disaster is received in this country. Very full 
abstracts have, however, appeared in some of the 
New York a sunita this week, notably in 
the Engineering Record, where twenty of 
small type are devoted to the subj _ of the report. 
The Commissioners were Mr. Holgate, of 
Montreal, civil engineer; Mr. J. C. Kerry, 
of Cam bellford, civil engineer ; and Professor 
John braith, of the University of Toronto. 
All three, therefore, were a men, and, 
being a Royal Commission, they were empowered 
to take evidence upon oath. e inquiry made 
was most full and minute, and there are no less 
We repro- 


410 | duce elsewhere (page 412) the Commissioners’ sum- 


mary of the conclusions at which they finally 
arrived. These confirm in all points the judgment 
already reached by the profession generally as to 
the immediate cause of the disaster. This was due 
to bad d , and not to bad materials ‘or work- 
manship. n fact, in the appendices, the Commis- 


sioners being forward many facts to show that the P 


erecting and manufacturing departments of the 
Pheenix Bridge Company were taking no little 
pride in being the builders of what was to be the 
im the world, and in endeavouring | y+ 
to prove worthy of the honour. The builders’ own 
inspectors appear, indeed, to have been even more 


20| searching in their quest ‘of imperfections of mate- 


rial or workmanship than those appointed by the 
Quebec Bridge Company. 

An examination, made ‘after the accident, of the 
material ready 
showed minor errors at the joints, which were not 





for;the north half of the bridge | paj 








which the piers would be exposed from ice, unless 


Mr. | kept as close as possible to the banks of the river. 


To make this large span financially possible, large 
increases were made in the unit stresses allowed on 
the material. Unfortunately, however, it turned 
out that the weight of the structure had been most 
seriously under-estimated, so that on completion 
even the exceptionally high working stresses 
adopted as the basis of the calculations would have 
been largely exceeded. The weights assumed in 
proportioning the members were as follow :— 


Lb. 
Half suspended _ sa 4,842,000 
Cantilever-arm . x 13,205, 200 
Anchor-arm 13,317,600 


The true figures as ‘dctevntinnt from the actual 
weights of the parts on shipment were, however :— 


Lb. 
Half suspended span . ae oo 5,694,000 
Cubeienebel wn gi ne ... 165,804,000 
Anchor-arm ‘ . 17,318,300 


The increase is over 23 per cent. ; but though, 
as stated, unusually high working stresses had been 
fixed in the first place, neither Mr. Szlapka nor 
Mr. Cooper considered a recomputation of the 
scantlings necessary 

In ph ny of the summary of their con- 
clusions, which we give on 412, the Com- 
missioners remark that ‘‘ the professional know- 
ledge of the present day concerning the action 
of steel columns under load is not sufficient to en- 
able engineers to economically design such a struc- 
ture as the Quebec Bridge.” We confess ourselves 
unable to understand this remark. As it stands, it 
is chanical not in accordance with facts. Any good 
mechani a omer would have not the slightest 
difficul struts, with the same amount 
af me aed at ‘t Quobes, which been ar mag 

v much stro: e ado esign 

tact, the design ies ‘ated was not an economical 
one in any legitimate sense of the word. That its 
failure was not an accident, but due to its inherent 
defects, was conclusively proved in a test, made for 
the Commission, of a similar strut built to one. third 
scale. This failed ata stress of 18,000 Ib. per square 
inch, which is practically identical with that in 
chord member No. 9 at the date of the catastrophe. 
Possibly in the remark criticised the Commission 
are using the word “economical” in a special 
sense, and that they merely mean that under 
present conditions it would be impossible to build a 
span of the dimensions in question at the cost 
contemplated. This is, no doubt, true; but the 
difficulty does not lie in the inadequacy of our 
professional know] but rather in that of our 
materials. Unless these are greatly reduced in 
rice, or very notably improved in quality, the 
impossibility will remain, even though thousands of 


* These chord members were fally illustrated on Plate 
XLIX., pu in our issue September 20, 1907. 
LS the convenience of our = bs may add that 


Skinner’s articles, descri h every im- 
po Me detail of the bridge, will be tdi NGINEERING, 
vol. Ixxxiv., pages 351, 388, 418, 449, 4 and 510. Articles 
dealing with the in and results disaster will be 


on pages 329, 371, 391, 401, 470, and 815 of the same 
volume. In addition to other illustrations accompanying 
these i Plates XLIII. to LII. inclusive were 
devoted to illustrations of the structure. Letters to the 
itor, discussing the wreck, were oe on pages 361, 
423, and 457 of that volume, 
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pounds should be expended in testing large columns 
to destruction. : ’ 

The moral of the disaster is that very important 
changes are necessary in American methods of 
bridge-building when applied to structures of ex- 
ceptional size. The evidence shows that there has 
unquestionably been in the past too great a gulf 
between the drawing-office and the shops of Ameri- 
can bridge-works. The Commission, commenting on 
Mr. Szlapka’s lack of experience in the shops or 
field, remark :—‘‘ As usual in present bridge com- 
are organisations, Mr. Szlapka’s work has been con- 

ned to his own department, and his personal 
knowledge of the oa a transportation and erec- 
tion is limited.” In fact, it appears from the 
evidence that Mr. Szlapka entered the drawing- 
office of the Phoenix Company direct from the 
technical school, and has been there ever since, 
being made head of the department six years after 
his entering it. 

Another characteristic feature of the ultra school 
of American bridge design is the reliance placed on 
formule, which appear to be used as a substitute for 
judgment rather than as an aid toit. This, indeed, 
is almost inevitable where the work of design is 
entrusted to men with little or no experience in the 
shop or the field. Such men are good computers, 
and often very careful draughtsmen, but having 
confidence in nothing but what they can calculate, 
they raise all sorts of imaginary objections to the 
use of rigid connections; and in the early days 
following the disaster, some were even found sug- 
gesting that the catastrophe arose because of the 
existence of certain, not perfectly determinate, 
stresses at the foot of the main post. The acknow- 
ledged leader of this school has unquestionably been 
Mr. Theodore Cooper, whilst Mr. George Huntingdon 
Thomson has been the principal advocate in the 
States of rigid systems of construction, in which 
na ey are replaced by rivets, and — 

racing is not merely not objected to, but actually 
advocated as giving a stronger and stiffer structure. 

Some very instructive particulars are given by 
the Commission as to the work of transporting and 
erecting the bridge. These show clearly to what 
extraordinary lengths American engineers are pre- 
pared to carry their fad of avoiding all secondary 
stresses, an aim, however, in which success is, in 
the nature of things, unattainable. The anchor-arm 
span was erected somewhat above its intended final 
position, in order that when the cantilever and 
suspended spans were erected the structure should 
settle down to its designed level. With the system 
of construction ny op however, this made it 
necessary to erect the shore-arm with the lower 
chord members not fairly butting at the joints, but 
bearing at mere points only. These joints were held 
together by temporary bolts passing through the 
splice-plates. Under the conditions stated these 
holes were half blind at first, so that only bolts of 
small diameter could be through them. As 
the work poner. and the weight came on, the 
joints gradually closed, and larger bolts were sub- 
stituted, which it was intended to replace by 
rivets when the joints came to a full bearing. 
During all this intermediate period the joints 
must have been points of weakness. 

It should further be noted that the splice-plates 
and rivets are not designed to carry more than a small 
fraction of the total thrust transmitted, reliance 
being placed for this solely in the fair butting 
of the members. This latter aim, it appears, was 
not always attained at Quebec, as some of the 
joints proved on erection to be ‘in winding” by 
j, in. or so. This plan of relying on a fair butting 
of the compression members for the transmission 
of the thrust is practically inseparable from the 
American system of bridge construction, in which 
the different components are manufactured com- 
plete at the works, leaving the joints only to be 
made in the field. It is the same reason which 
makes essential the use of pin-connections, though 
every practical man admits tueir inferiority to rivets 
from the standpoint of efficiency and durability. 

Whilst this inferiority does exist, satisfactory 
pin-connected bridges can undoubtedly be built, 
and at Quebec the system had special advan- 
tages, owing to the fact that the work of erec- 
tion could proceed oun some seven or eight 
months of the year only. It was important, there- 


fore, to reduce to a minimum the time actually 
spent in erection, and extraordinary efforts, show- 
ing remarkable ingenuity and organising ability, 
were made to this end by the Phcenix Bridge 
Company. -The members, some of which weighed 





well over 100 tons, were handled and put in place 
by a trayeller which straddled the completed portion 
of the bridge and was supported from it on girders 
projecting cantilever fashion on each side of the 
main trusses. The procedure to be adopted in 
each case was laid down with the greatest minute- 
ness, so-that, as one of the inspectors told the 
Commission, ‘‘ You hadonly to follow instructions, 
and the thing would get itself there, if you followed 
the lines laid down.” Asa result, the material was 
built into place with unexampled rapidity, the total 
weight of metal erected in the season 1906 weighing 
21,000,000 Ib. 

The webs of some of the chord members, first 
erected, were reported as being about 4 in. out of 
line, but no particular importance was attributed to 
this defect, though Mr. Cooper remarked that he 
‘did not like such distortions, but did not see that 
anything could be done at that stage.” The Com- 
mission attribute these either to shop errors or to 
racking in transportation. The later, suggestion 
seems the more probable in view of the inade- 
quacy of the bracing. Some months later, when 
the work of putting in the permanent rivets in the 
chord-splices was commenced, Mr. McLure, who 
was the special representative of Mr. Cooper on 
the work, reported that the webs on each side of 
the joint failed to match, and that he had not 
been able to get them truly in line even on 
using 75-ton jacks. In order to prevent this 
eccentricity becoming dangerous, he suggested 
that a diaphragm should be riveted between the 
inside ribs, but Mr. Cooper rejected the proposal, 
and other methods of bringing the webs into 
line were under discussion when the collapse 
occurred. Writing seventeen days prior to this, 
Mr. McLure reported to Mr. Cooper the then con- 
dition of members 7 and 8. He was reasonably 
certain, he said, that the bends then visible had 
occurred since the chord had been under stress, 
and were not present when the member was origin- 
ally put into place. In reply, Mr. Cooper merely 
made the suggestion that the chords had received 
an accidental blow, but did not impress on Mr. 
McLure that the defect was in any way a serious 
matter, though a little later he wrote to the Phoenix 
Company saying that he could not consent to let 
the matter stand as it was. 

In view of the way in which Mr. Cooper had 
treated the defects im his correspondence with him, 
it is, perhaps, not surprising that Mr. McLure was 
not greatly concerned when, a few days later, it 
was found that the deflection of a rib of chord 
No. 9 L had increased, in little over a week, from 
; in. up to 2} in. Mr. Kinlock and Mr. Yenser 
the latter being the foreman in charge of the erec- 
tion, and, of course, a practical man) were alarmed, 
and wished for immediate communication with 
Pheenixville and Mr. Cooper ; but this was resisted 
by Mr. McLure and Mr. Birks, the two technical 
graduates, with limited shop experience, who were 
acting as the representative of Mr. Cooper and of the 
resident engineer respectively. At length, however, 
the matter was referred to the chief engineer 
of the structure, Mr. Hoare, who decided that the 
state of the case must be immediately reported. 
Mr. Yenser, the foreman before mentioned, then 
said he would cease erection until he heard 
from the Phoenix Company, but, unfortunately, 
on reconsideration during the night, he decided 
to chance it, abenteniog. it would seem, the 
opinion formed as the result of his practical experi- 
ence in favour of that advanced by the two 
theoretical men. Mr. Cooper, to do him justice, 
when he saw Mr. McLure the next day, telegraphed 
at once to Pheenixville as follows :—‘‘ Add no more 
load to the bridge till after due consideration of 
facts. McLure will be over at 5 o'clock.” No 
word was, however, sent to the bridge, as Mr. 
McLure failed to wire there, as he had pro- 
mised to do, and though the telegram was re- 
ceived by the chief of the Phoenix Company early 
in the afternoon, he, himself, took no steps to 
advise the bridge of Mr. Cooper’s instructions, and 
after seeing Mr. McLure a little later in the day, 
decided to await still further information before 
taking any action. The bridge fell at the very hour 
this decision was arrived at, so the lamentable loss 
of life was not increased thereby. The light way 
in which the Phoenix Company treated the matter, 
however, is a striking example of the ill-effects of 
that divorce between the computing and construc- 
tion departments which it appears has resulted 
from the American system of manufacturing bridges 
instead of building them. 





The Commissioners bring forward one other 
point as having contributed to the disaster—viz. , 
that the chief engineer to the structure, Mr. E. A. 
Hoare, though an experienced engineer in railway 
work, was not an expert on bridges, and was, on 
all points of construction, entirely in the hands 
of his subordinates. They remark that ‘ while 
we can only consider this as a mistake on the part 
of the Quebec Bridge and Railway Company, yet 
we regret to say that such appointments are by no 
means uncommon, and it must be recognised that 
good executive ability is valued more highly or 
considered of more importance than special profes. 
sional knowledge.” 





LONDON COUNTY COUNCIL 
TRAMWAYS. 

On June 11, 1907, the London County Council 
passed a formal resolution to have a report made 
upon the Council’s tramways, steamboats, and 
working-class dwellings undertakings by indepen- 
dent professional accountants. his duty was 
entrusted to Mr. W. B. Peat, President of the 
Institute of Chartered Accountants, and Mr. F. 
W. Pixley, F.C.A (nominated by Mr. Peat), and 
these gentlemen have now issued their report upon 
the tramways undertaking, reserving the other 
questions for a later report. As we had occa- 
sion frequently to comment upon the tramways 
policy and financial methods of the Council while 
the Progressive Party was in power, and this inde. 
pendent report is the direct outcome of the dis- 
satisfaction of the public with the policy of that 
party, as shown at the last election, we so swe to 
notice here some of the most important findings of 
the expert accountants. 

At March 31, 1907, the outstanding debt of the 
Council for horse-tramways was 2,010,902I. 7s. 4d., 
the original total net expenditure at that date being 
2,380,7361. 13s. 1d. Now it is common knowledge 
that nearly all the horse-tramways have been re- 
placed by an electric traction system, and that prac- 
tically no part of the equipment for a horse-tramway 
is available for use with electric traction. The cars 
have to be sold for next to nothing ; the rails have 
to be removed and sold as scrapiron. Thus, assoon 
as the change of system is completed, thereis nothing, 
or next to nothing, left as an asset for the heavy 
capital expenditure upon the horse-traction system. 
Naturally, this fact has not escaped the attention 
of the accountants, and they have examined the 
accounts to see how the Council has dealt with it. 
They find that the Council includes the whole of 
this expenditure on horse traction in the capital 
account of their undertaking up to March 31, 1907. 
Thus, of a total outlay of 6,736,7371. 5s. 5d., more 
than one-third relates to a superseded system which 
has, to a very large extent, left no track behind it. 
‘*This principle,” say the accountants, ‘‘is not 
sound, use there are practically no existing 
assets to represent the horse system of traction so 
far as it has been displaced. It is suggested that a 
certain residue of value exists in some of the dis- 
placed horse-traction assets, but, in our opinion, this 
value cannot alter the fact that there is a large loss 
not provided for on the displacement of the horse- 
traction system.” After analysing the figures, the 
accountants arrive at a balance of 1,027,6511. 11s. 2d., 
which, they say, ‘‘represents the track of the horse- 
tramways which has been displaced, or is in 
pe of being displaced, by the electric system. 


t is suggested to us that there is a residue of © 


value in the track of the horse-tramway system in 
excess of the scrap value of the old materials, but 
no figure has been placed upon this residue ; 
subject thereto, and to a proportionate amount of 
the sinking-fund instalments, which have been 
paid out of revenue, the above balance is a loss for 
which no provision has been made in the accounts 
of the tramways.” : 

This is a serious position of affairs, and it 
becomes all the more serious when we recall the 
fact that between 1897 and 1904—a period in 
which horse traction was largely used—the Council 
devoted so-called ‘‘ profits” from the horse-trac- 
tion system, amounting in all to 293,5921. 2s. 11d, 
to the relief of the rates. Anyone who takes the 
trouble to look up the speeches of the Progressive 
members of the Council at the time when these 
payments in relief of rates were made, will find 
them referred to in enthusiastic terms as evidence 
of what could be done by County Council manage- 
ment (ignoring the fact that they were mainly 
derived from rents from lessees) ; but nowhere will 
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he find a word said by the same gentlemen of any 
attempt to provide for the disappearance of the 
assets when the horse-cars should be replaced by 
electric-cars. The true position at that time is now 
emphasised by the accountants, who say that these 
payments in relief of rates ‘‘should have been 
reserved towards the loss” above referred to ; and 
they add that no sum will be available for relief of 
rates until the tramways revenue has been charged 
with (1) losses on dis assets of the horse 
system ; (2) a full provision for renewals on the 
system now in force ; iV) charges in respect of the 
outstanding debt; and (4) a proportionate amount 
of the full central-office charges. 

With regard to the electric-traction system, we 
are not surprised to find that the accountants 
direct special attention to two matters: the 
allowances for renewals by payments to the re- 
newals reserve fund, and the contributions from 
tramways revenue to the cost of street improve- 
ments. Both of these matters have been the subject 
of comment in these columns, and this report con- 
firms our criticisms. The accountants do not 
attempt to fix the rate which it would be proper to 
allow for renewals, and rightly so, for this is clearly 
a matter for engineers, who can estimate the life of 
the several assets of the undertaking. They there- 
fore accept as a standard the rate fixed by the 
Council’s own officers—viz., ld. per car-mile—and 
find that on this basis the actual amount paid to 
this fund up to March 31, 1907, was short of the 
proper amount by no less than 77,6361. Further, 
the estimates for 1907-8 show that ld. per car- 
mile will amount to 100,000/., whereas the pro- 
vision proposed is only 35,000/.; so that at 
March 31 of this year there will be a shortage of 
142,6361. in respect of renewals, ‘‘ and before pro- 
viding anything for the renewal of the machinery, 

lant, and buildings of the generating stations.” 

he comment of the experts on this state of affairs 
deserves to be quoted here, as it fully bears out our 
remarks on this subject in our issue of January 25, 
1907. The report says :— 

** We do not regard a provision for renewals as 
less important than any expenditure of a current 
character in connection with the tramways under- 
taking. If isan expense incurred daily, the pay- 
ment for which is deferred, and ought to be provided 
for along with current working charges. . . . 

“We are of opinion that revenue should be 
charged with the cost necessary to maintain the 
undertaking as a going concern, which can only be 
done by providing an adequate reserve for future 
renewals ; otherwise, long before the termination 
of the loan periods, the undertaking will become an 
instrument incapable of making profit, because of 
the excessive repairsand renewals which will be neces- 
sary, and the absence of an adequate renewals fund 
out of which the cost of the renewals could be met.” 

With regard to the cost of street improvements, 
the accountants lay down the general principle that 
the proportion of that cost which should be charged 
to the tramways should bear a direct relation to the 
benefit derived, or to be derived, by the tramways. 
Applying this principle, they cite various cases 
where a proportion of the cost of improvements 
ought to have been, but was not, borne by the tram- 
ways. They find that of the total expenditure on 
improvements undertaken or proposed in connection 
with tramway schemes, a balance of 387,4381. 18s. 6d., 
after allowing for contributions from tramways 
revenue and from local authorities, is charged to im- 
provement account, while in the case of ‘‘ improve- 
ments for the purposes of general traffic,” the balance 
charged to the same account is 864,1211. 10s. 1d. 
The accountants are of opinion that a considerable, 
but as yet unascertained, proportion of each of 
these balances should be charged to tramways 
capital account. 

It is not surprising to us to find this report 
attacked by those who are responsible for the 
position of affairs which it discloses, nor are we 
Surprised that that attack is singularly ineffective. 
The public first learned the contents of the report 
from the newspapers of Monday last, and in the 
Same issues there appeared a letter from Mr. 
McKinnon Wood Eo Sir J. W. Benn criticising 
its terms. The point which seems especially to 
annoy them is the suggestion that over a million 
of capital expenditure on horse tramways must 
now be regarded as a loss, and provided for accord- 
ingly. ‘This view is described as fallacious, on the 
ground that the Council acquired by this expendi- 
vure not only so many miles of track, but also the 

extremely valuable right of running tramways 


along certain streets, and receiving the large profits 


resulting from the traffic.” Note in ing how 
the advocates of municipal trading always refer 
to these ‘‘large profits!” What these gentlemen 


really mean here is that the cost of the system 
includes goodwill, and this is no doubt true ; but 
how does that help them? The system was leased 
to companies for a certain period. Had the Council 
waited till that period expired, they would have 
acquired the system at scrap-iron prices and with- 
out paying one penny for good-will. They pre- 
ferred, however, not to wait, so bought out their 
lessees, and therefore had to compensate them 
for the loss of the unexpired portion of the lease. 
Does that fact not make it all the more n 

that, out of the revenue received by the Council 
from tramways during the years of that unexpired 
portion, provision should have been made to write 
off what was paid for the good-will? The moment 
that period came to an end, the good-will ceased to 
exist, for the Council had then a statutory right to 
acquire the system without paying for good-will. 
If then the extra capital expenditure was incurred 
in order to hasten the arrival of the day when the 
Council could pocket these ‘large profits,” and 
that expenditure became dead when the full original 
period of the lease expired, why were not these 
** large profits” drawn upon to enable the Council 
to write off the loss at the proper time ? Instead of 
doing so, Mr. McKinnon We and Sir J. W. Benn 
preferred to talk of ‘‘ relief of the rates,” and the 
professional accountants now tell them they had no 
right todo so. The public will have little difficulty 
in deciding which argument contains the fallacy. 

This portion of the Progressive criticism is suffi- 
ciently ridiculous ; but when Mr. McKinnon Wood 
and Sir J. W. Benn go on to complain that the 
report omits to give comparisons between the results 
and present financial position of the Council’s under- 
taking and those of peste companies they surely 
reach the height of absurdity. _ if it could be 
shown that the Council’s financial methods have 
been better than those of any tramway company in 
the kingdom, that would still leave them no better 
than they are, and the criticisms of the accoun- 
tants would still be justified. When it suits 
their purpose these two gentlemen may choose to 
forget that ‘‘two blacks do not make a white ;” 
but in the present case they forget something 
else. They ought to have learned by this time 
that a municipal authority is not in the same 
position as a private company in carrying on 
a tramways undertaking. A company never re- 
quires to pay back its capital; a local authority 
must doso within a aeeied period. The reason 
for this is that any growing community has always 
fresh needs arising, involving fresh expenditure, 
and it is impossible to say to-day what the require- 
ments may be ten years hence. There is a limit, 
however, to the taxability of the community, and 
Parliament therefore says :—‘‘ You shall not by 
your action to-day in adopting tramways place a 
permanent debt upon the community which may 
seriously hamper its progress at a later date. 
You must pay off the debt you are now in- 
curring within a reasonable time.” Hence arises the 
necessity for a sinking-fund ; but companies have 
no need of such a fund. We pointed out this and 
other distinctions in our issue of January 25, 1907, 
and showed that ‘‘a local authority is at an eco- 
nomic disadvantage as compared with a company ;” 
and no better proof of the truth of this statement 
could be asked for than the situation of the County 
Council’s tramways- undertaking, as disclosed b 
this report. If Mr. McKinnon Wood and Sir J. 
W. Benn cannot realise this truth, our conclusion 
is that the ratepayers of London showed wisdom in 
the change they made at the last election. 

The County Council is now called upon to face a 
very serious situation. However much the present 
Council may dislike being required to provide a 
remedy for a state of affairs for which they are not 
responsible, they must not shirk the task, whatever 
be the consequences. Time will be required before 
matters can be made wholly satisfactory by the com- 
plete removal of the existing evils; but an attempt 
to remove them should be begun now. 





RECENT EARTHQUAKES. 

Ir was to be expected that Mr. John Milne, F.R.S., 
would present his views on ‘‘ Recent Earthquakes”’ 
in a novel and interesting manner when lecturing 
at the Royal Institution on Friday last, and he 





succeeded in bringing home to his audience, and 


to engineers in particular, that earthquakes abroad 
concern them. Until recent years, he said, the 
attitude of the ordinary Englishman with 

to earthquakes had been that of apathy. Although 
in 1883 Colchester and in 1896 Hereford lost a 
few chimney-pots, England could not be regarded 
as an earthquake country. But Englishmen under- 
took to insure against earthquakes and pay for the 
effects which they caused in distant countries. 
New methods of construction had been formulated 
as the result of investigations and elaborate 
experiments carried out entirely in Japan, and it 
was to be hoped that in the rebuilding of Val- 
paraiso, San Francisco, Kingston, and other cities, 
these rules would not be neglected. The new types 
of buildings would stand, whilst the old ones were 
shattered. 

Japan had already more than a thousand seismo- 
logical stations, in addition to those she had estab- 
lished in Formosa, Saghalin, China, and Korea, 
and had issued seventy quarto volumes on recorded 
observations. Italy possessed several hundred 
stations, Russia, Austria, » and other 
courtries were devoting t attention to seismo- 
logy, and all foreign stations seemed to be subsi- 
dised by their governments. The forty-five British 
stations, distributed all over the world, were sup- 

rted by the British Association, the Royal 

iety, the Daily Mail, Mr. M. H. Gray, and 
other private individuals, and, so far as the 
recording of world - shaking earthquakes was con- 
cerned, Professor Milne believed the British co- 
operation to be, at the present time, quite equal to 
a combination of all other countries. The British 
Government subscribed 160/. a year to the recently- 
established International Seismological Association, 
which had its central bureau at Strassburg, under 
the presidency of Professor A. Schuster. For 
nearly fifty years the British Association had en- 
couraged seismological research; but whatever 
prestige it might have gained, together with the 
attendant commercial and other advantages, was 
now passing under a new régime across the Chan- 
nel. Governments would now seek abroad for an 
explanation why telegraphic messages ceased to 
flow, and when cities had to be rebuilt after con- 
vulsions, information would be sought at the 
central office, and those who supplied it would in 
all probability also supply the engineers and the 
material. Insurance companies might also seek 
their information at the central office. Millions of 
pounds were dependent upon the seismograms. 

The fact had mn much popularised, Mr. Milne 
continued, during the last few years, that earth- 
quakes originating in one part of the globe might 
be recorded in any other portion. There were, 
however, particular directions in which the waves 
were propagated farthest. Thus the movement of 
the San Francisco earthquake, originated from a 
fault running el to the coast of California, 
was more marked east and west than south; in 
Jamaica the phenomenon was reversed. Then the 
waves might be recordable near their origin and 
—_ at the antipodes, but not in between. The 

enomenon might be compared to water running 

own an estuary. The wave might become too 
flat at the mouth of the estuary, but would again 
become noticeable when running up a second 
estuary. The percursors and followers of the large 
waves did not often reach the antipodes; they 
were, however, the most interesting because they 
threw considerable light on the constitution of our 
earth. While the large waves travelled round the 
world as quasi-elastic vitational waves, some- 
thing like an ocean swell, with a velocity of 3 or 4 
kilometres per second, the first phase of the pre- 
cursors started with the same velocity, but increased 
it soon to 10 or 12 kilometres. The paths of these 
precursors were probably chords, and so long as 
these chords did not lie at depths greater than 20 
or 30 miles, the speeds were such as we should ex- 
pect in our earth crust. The second phase travelled 
at 6 kilometres, up toa distance of 120 deg. from the 
origin ; but for longer paths the velocity was sud- 
denly reduced, which Mr. R. D. Oldham explained 
by the assumption of a central core to the earth. 
The lecturer to the light phenomena 
noticed during the Valparaiso and other earth- 
uakes, and to his own experiments, conducted in 
the Pan Pit (chalk), Isle of Wight, and elsewhere.* 
If frictional electricity was produced by the dis- 
turbance of rocks, the impulses would travel with 
the velocity of light. e luminosity he had 








* See ExGIngxRrina, vol. Ixxxiv., page 295, 
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observed in Pan Pit might be due to feeble brush or 
glow discharges, which would have an effect on the 
climate, depending, apart from conditions recorded 
by barometer, thermometer, and hygrometer, chiefly 
on the nature and the moisture of the soil. The 
question was not settled, however ; micro-organisms 
might have a share in the phenomenon. 
Earthquakes were not on the increase. In Japan 
they had had their maximum in the ninth century, 
and at present we had about sixty very large dis- 
turbances a year, and about 30,000 small earth- 
quakes. To settle this fact we had to consult his- 
tory and the geologists. All large earthquakes 
certainly originated from the formation or exten- 
sion of faults. The fault of the San Francisco 
earthquake could be traced for 200 miles, and the 
greatest fault created in extremely recent geological 
time was the Great Rift Valley of Central Africa, 
which extended northward m Lake Nyassa, 
through Tanganyika and the great central lakes to 
Lake Rudolph, and up the Red Sea, the Gulf of 
Akaba, and the Jordan Valley, a distance of 4000 
miles. There might have been in early periods 
other great rift valleys, as the lecturer explained 
with regard to the configuration of the continents. 
All the volcanic eruptions of the West Indies had 
closely followed earthquakes originating, not in the 
West Indies, but on the coasts of Central and 
South America: Having discussed the geological 
side at some length, Mr. Milne pointed out that 
the minute excursions of our North Pole were 
not uniform, and that the world-shaking earth- 
quakes were grouped about the sharp bends of the 
spiral the Pule seemed to describe. Mr. Milne 
also mentioned his experiments on the apparent 
opening and shutting of valleys. They opened 
out, like flowers, in daytime, and closed up at 
night, eres! because water evaporated from the 
plants in the light, when the underground drain- 
age would not receive its full supply of water to 
load the valley bottom. As regards these sugges- 
tive Hy crowypreo and the instability of the earth’s 
North Pole, we should refer our readers to our 
British Association report of 1906*. Mr. Milne 
concluded his most interesting discourse by relating 
how the terrified, superstitious nations of various 
ages had accounted for earthquakes, and how they 
attempted to appease the wrath of the gods. 








MOTOR-VEHICLES AT THE AGRICUL- 
TURAL HALL. 

Ir cannot be said that the Automobile Exhibition 
now open at the Royal Agricultural Hall, Islington, 
is of a very imposing character. A large hall, some- 
what scantily furnished with exhibits, although 
many of these exhibits may be admirable, has a de. 
pressing effect on one’s enthusiasm, and the Hall 
at Islington is no exception to this. Perhaps 
the feeling of disappointment is greater in the pre- 
pradporig der it might otherwise have been, because 
at the usual trade exhibitions held there all the 
available space is generally pretty fully occupied. 
The comparative fewness of the exhibits at the pre- 
sent Show, although we may regret it, need not, 
however, in any way prevent visitors enjoying and 
appreciating those exhibits that are on view, and 
in & sense, | sige my more so than if the Hall had 
been crowded, for the reason that things can be 
more comfortably examined. In addition to this 
there are exhibits which, on account of their own 
merits, make the Show worth seeing. 

One of these exhibits is that of the Maja Com- 

any, Limited, 20, Conduit-street, Regent-street, 
Teaien. W. Atthe stand of this company there are 
several chassis on view, the one, perhaps, particularly 
worthy of notice being a 28 to 35-horse-power 
chain-driven chassis, manufactured by the Austrian 
Daimler Motor Company, Limited, of Wiener- 
Neustadt. It is the first time that this company 
has exhibited one of these chassis in London, and 
it is well worth inspection. The chassis has a 
wheel base of 9 ft. 10 in., and the carriage space is 
7 ft. 10 in. by 2 ft. 9in. In designing the chassis 
its use for a car of moderate power for the English 
market was kept in view, and the choice of material 
received t care. Vanadium steel has been used 
for the frame and elsewhere as much as possible, 
in order to secure lightness, and in this respect the 
efforts of the makers > | to have been successful, 
for the total weight of the chassis is only 18 cwt., 
which for a four-cylinder car of the power named 
is strikingly low. e engines are built in psirs, 





* See ENGINEERING, vol, Ixxxii., page 277. 





the inlet-valves being arranged on the right-hand 
side, and the exhaust-valves on the left; and as they 
are all oo in size, they are easily interchangeable. 
A novel feature of the chassis is the mechanism for 
controlling the ignition, which latter is of the low- 
tension make-and-break type, and is exceedingly 
simple. The make-and-break is operated by a 
single vertical shaft, which is driven from the motor 
by spur-gearing. This vertical shaft has at its upper 
end an enclosed cam, which runs in oil or grease, 
and operates all four interrupters by means of two 
springs only, The arrangement is very convenient, 
and should be very reliable, as there is really 
nothing to get out of order. The ignition-flanges 
are easily disconnected, and the whole four can be 
removed in a few seconds when required. It is 
claimed for this method of driving the make and 
break mechanism that it is the first time that it 
has been applied to any motor. The lubrication 
throughout this chassis has been very carefully 
arranged, the Friedmann method, without springs, 
being adopted. The lubricating apparatus is not 
noticeable, but is arranged so as to be easily acces- 
sible. The clutch is of the metal-to-metal type, and 
runs in oil, and the transmission of the power from 
the engine to the wheels is through chains. We are 
informed, however, that this method of driving by 
chains will soon be altered, as the makers intend 
in the future to drive by a live axle, and have got 
out a design for so doing. Ample stopping power 
is provided in the form of a hand-brake which 
acts on the back wheels, and two foot - brakes 
which can be applied on the differential shaft. The 
petrol-tank vill carry about 16 gallons. 

Not far from the stand just alluded to is one 
upon which is to be found a novel form of chassis 
that have not before been exhibited in this country. 
The chassis is interesting because of its extreme 
simplicity and lightness, and because of the way 
in which the speed reduction is effected, which, 
though not new from a mechanical point of view, 
is novel, so far as we know, in its application 
to motor-car construction. The stand to which we 
refer is that occupied by the Voiturettes ‘‘ Turi- 
cum,” 19, Avenue de la Grande Armée, Paris. 
The design of the chassis made by this firm is put 
forward as applicable more to small cars, where 
no very high power is required, than to large 
vehicles. Briefly, it may be said that the ‘‘Turicum” 
voiturette has a simple form of differential, no 
change-speed gear, as usually understood, no rear 
axle in two parts, and, for the single-cylinder 
car, no water-cooling, which last also means that 
there is no radiator and no pump. The four- 
cylinder cars have a radiator, however. The 
arrangement is as follows :—The motor drives a 
shaft in the ordinary way, and at the end of 
this shaft a large turned metallic disc is keyed. 
Against the face of this disc a leather-rimmed 
wheel, free to slide on a horizontal square shaft, 
which is placed parallel to the face of the disc 
and opposite its centre, can be forced, thereby 
transmitting the motion of the disc to the square 
shaft. The speed of the square shaft, of course, 
varies according to the position of the wheel on the 
disc, and ranges from zero when the wheel is at the 
centre of the disc to the maximum speed when it is 
at the outer circumference of the disc. The reverse 
motion is obtained when the wheel is placed on the 
opposite side of the disc with regard to its centre. 
The shaft on which the wheel slides has a fixed 
bearing at one end, while the other end is allowed 
a slight horizontal play, which permits the wheel to 
be withdrawn from the face of the disc when 
required. The position of the wheel on the disc 
is controlled by a lever at the side of the driver. 
At the fixed-bearing end of the square shaft a chain 
pinion is fixed, from which the drive is taken to the 
rear wheels through simple differential gear. The 
system gives any speed from 0 up to 25 miles per 
hour for a one-cylinder car, and for a four-cylinder 
car ~ to 37 miles per hour. These cars are 
remarkably light, the chassis of a one-cylinder 
6 to 8 horse-power car weighing only about 700 lb. 
We understand that these cane hint been tested for 
hill-work all over Switzerland. 

There are many foreign-made cars at the 
Show, among them being several which are of 
Belgian make, exhibited by the London Automobile 
Supply Company, 2, 4, and 6, Milner - street, 
rm et Pd London, 8.W. These have not 
been exhibited before in London, but although 
good examples of their kind, yet possess no parti- 
cular novelties calling for special notice. 

Other firms exhibiting foreign cars are the 





Vivinus Agency Company, Limited, Cad Garage, 
Sydney-street, Chelsea, BW. Messrs. Hall, Capris, 
and Co., Limited, 14 and 15, Riding House-street, 
Langham-place, London, W.; the Italian Rapid 
Motor Company, Limited, 18, Regent-street, Wster- 
loo-place, London, S.W.; and the Stella Motor 
Company, Limited, of the same address, as well 
as the Union Motor-Car Company, 21, Denbigh- 
street, Victoria, S.W.; the F. N. Motor Agency, 
106, Great Portland-street, W., and some others ; 
but “ees is nothing about these exhibits specially 
novel. 

The Rio Motors, Limited, Broad Sanctuary, West. 
minster, London, 8S. W., have an extensive display of 
cars fitted with horizontal engines, the engines being 
fixed, with the cylinders opposite each other, tandem 
fashion. These cars are, however, well known, and 
do not require any special reference. It may be said, 
however, that the latest types show distinct im. 
ee a on those made last year. As is well 

nown, the design of the Rio car is quite American, 
in that, in addition to the horizontal engine, it is 
fitted with two-speed epicyclic gear and single- 
chain transmission to a live rear axle. In addition 
to the cars exhibited, this firm have on view three 
marine motors—one with a single cylinder, another 
a two cylinders, and the other with three cylin- 

ers. 

Among English manufacturers the Star Cycle 
Company, Limited, of Wolverhampton, have a very 
se exhibit of Starling cars, but these have all 

n shown before. 

Coming to the bodies of the cars, there are some 
very fine examples to be seen ; but it is not easy 
to point out’ anything in particular that is of 
special interest, so many coachbuilders appearing 
to excel in this branch. We were, however, par- 
ticularly struck with the work done by Mr. William 
Vincent, Castle-street, Bath-road, Reading. 

Apart from the chassis and complete cars, there 
is on view in the North Gallery an exhibit which 
ought not to be overlooked by visitors interested 
in motors ; this is an eight-cylinder engine, which 
is exhibited by Mr. W. L. Adams, of the Red- 
bridge Motor Works, near Southampton. Apart 
from the castings, it represents entirely the per- 
sonal work of Mr. Adams, who has devoted several 
years to its construction, and it is the outcome 
of about twelve years’ experience in designing and 
testing engines for all purposes. The cylinders 
are moun on the crank-case at an angle of 
45 deg. with the vertical, four of them on each 
side. Oneof the chief features of the engine is an 
auxiliary exhaust. As is well known, makers 
of fast-running engines set the exhaust-valve to 
open when the crank has about 45 deg. to 
travel on the explosion stroke, and as the pres- 
sure is then high, a considerable amount of 
power per cylinder is absorbed in lifting a valve 
of large area against this pressure. In the engine 
we are describing, when the piston has § in. to go 
before ross coe | the explosion stroke, it uncovers 
numerous emall holes drilled through the cylinder- 
wall, and the exhaust gases rush through these into 
& narrow, deep annular e, which is entirely 
water-cooled. On entering this passage the tem- 
perature of the gases is at once reduced, and the 
pressure falls nearly to that of the atmosphere. On 
the completion of the exhaust stroke the residue of 
the gases goes out through the usual exhaust-valve. 
Owing to this arrangement it is claimed that the 
combustion-chamber can be kept much cooler than 
in the usual type of engine, and that, therefore, 
the incoming charge of gas and air can be kept 
at a lower temperature, and consequently a more 
spowerful charge can be introduced into the 
cylinder. 

The cylinder-jackets of this engine are made 
of seamless copper tubes, each of which has three 
spun expansion-ribs on it. The tubes are forced 
over the cylinder flanges with a press, and steel 
rings are shrunk on, the jackets being after- 
wards tested to 300 lb. per square inch. The 
crank-case is made of an aluminium alloy, and 
the crank-shaft is of nickel steel. The carburettor 
is of special design and is worth the attention of 
motorists. It has multiple jets and a rotary throttle 
which covers or uncovers these as required, giving 
more petrol and air, or less petrol and more air, 38 
circumstances may require. When running down 
hill the petrol can be shut off and pure air can 
then be drawn through the engine. Ball- bearings 
are freely used throughout the engine. 

Not far from the engine to which we have alluded, 
also in the North Gallery, may be seen two exhibits 
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to which we should like to call attention, for 
although they are only accessories to motoring, 


they may be ed as distinct conveniences to 
the pastime. ey may be seen at the stand of 
the Donisthorpe Patents Company, 5, Southampton- 


street, Strand, London, W.C., one being a petrol 
meter, and the other what is called a micro-motor- 
map. The former of these provides a positive 
check on the amount of petrol going into the 
tank, and on the amount used on a journey, 
and the latter consists of a small map, which 
is about 3 in. square, but which, being placed 
under a magnifying glass, can be read as easily 
as if it were many times that size. The map 
is not printed on paper, but is of a glass trans- 

rency like a lantern-slide, and can therefore be 
read against the light of a lamp at night, as both it 
and the magnifying glass can be held in one hand. 
Maps, including England and Wales, Scotland, and 
France, are sold complete for each country. For 
those visitors who are interested in flying-machines, 
balloons, &c., a visit to the South Gallery will not 
be out of place. The Exhibition closes to-morrow. 





STANDARDISATION IN ITS VARIOUS 
ASPECTS. 

On Thursday, the 19th inst., Dr. R. T. Glazebrook, 
M.A., F.R.S., Director of the National Physical 
Laboratory, delivered at the Royal Institution the 
first of two lectures on ‘* Standardisation in its 
Various Aspects,” dealing first with ‘‘ Mechanical 
Engineering.” In introducing his interesting sub- 
ject, the lecturer recommended, to those who 
wished to pursue it, the recent. work by W. Hallock 
and Herbert Wade on ‘‘ The Evolution of Weights 
and Measures and the Metric System” (New York, 
1906: Macmillan). Natural units based upon 
parts of the body, he stated, had been found in 
many countries. According to Dr. Arbuthnot 
(1754) Cain had been the first monied man :—‘‘ He 
taught his land luxury and rapine, and broke public 
tranquillity by the use of weights and measures.” 
The Babylonians had connected their system with 
their astronomical work, their fundamental unit 
being the palm, in which the foot, cubit, the single 
pace and double pace, and the distance between 
the extended arms (96 palms) were expressed. 
The Greek foot was probably 12.375. of our inches ; 
the Roman foot was originally the same, but was 
shorter at a later period. The foot of Drusus, 
13} in., had been brought from the Rhine, where 
it had been the standard, over to England by the 
Belgae. Previous to this the Arabs had introduced 
another natural system based on grains of barley, 
and hairs of horses and mules. 

King Edgar (958-975) had ordained that the 
measures of Winchester should be the standards ; 
the unit, the yard, was also designated as the ell, 
virge or ulna in the same statute. The yard of 
Henry I., it was said, was the length of his arm. 
Henry III. called a penny a ‘“‘sterling round, 
which, without. any clipping, was to weigh 32 
wheat corns in the midst of the ear, twenty pence 
tomake an ounce, and eight ounces a pound,” 
That Tower standard had later given way to the 
troy pound and the avoirdupois, the latter being 7000 
troy grains ; this standard of Elizabeth had been 
used till 1825, and in 1873 it had been found to 
weigh 6999 grains of the Imperial pound. The 
lecturer showed by slides how Henry VII. had his 
standards made, and destroyed when found faulty ; 
Specimens of his bronze yard of 1496, and the 
bronze yard of Elizabeth (a square rod) of 1588, 
also a bed ell, a rod with a recess of the length of 
an ell, were exhibited by the kindness of Major 
McMahon ; they were about 0.01 in. shorter than 
the Imperial standard yard. 

The lecturer then reviewed the endeavours of 
Mouton (1870), Picard, Borda, Cassini, and others 
to place metrology on a scientific basis, and ex- 
plained that the metre and gramme were now 
merely defined with reference to the actual stan- 
dards in the custody of the Bureau International 
des Poids et Mesures at Sdvres. The best natural 
unit of length would be found in Maxwell’s sug- 
gestion of some wave-lengths of light. According to 
Michelson, the length of 1 metre was 1553163.5),, 
wave-lengths of the red line of cadmium ; Benoit 
and Fabry and Perot had confirmed this value, the 
mean of their four sets of determinations being 4.1 
instead of 3.5, to repeat only the last two figures. 


The length of the standard metre or yard, defined | 


as the distance between two marks on a bar of 
metal, varied with temperature and with time. The 


length of a metre of invar had in the unannealed 
condition changed by about 30 » (u=one-millionth 
of a metre = 0.001 of a millimetre) in 2000 days, 
and had still continued te increase; while the 
annealed invar changed only by 10 u in about 1000 
days, and had since kept sosthealiy steady. In 

er to compensate for the bending of the bar 
under its own weight, the bar was calibrated in its 
neutral plane. 

When comparing lengths, the two bars were 
placed in a comparator, a copper metal trough (inside 
a wooden trough) in which oil or water circulated ; 
microscopes were fixed to the support at the back, 
and the standard bar and then the or to be measured 
were brought successively under the miicroscope by 
moving the trough forward and backward. hen 
portions of the same bar were to be compared with 
one another, the trough was moved sideways. In 
this way one could read to a fraction of 0.001 milli- 
metre, or, say, to one hundred thousandth of an 
inch. The yard made for the War Office Leading 
Screw Committee was correct all through within 
7 millionths of an inch. These remarks referred to 
line measures, bars with marks. The comparison be- 
tween line and end measures was difficult, but accom- 
plished with great accuracy by various methods. The 
methods of comparing end standards owed their 
birth to the millionth measuring-machine of Sir 
Joseph Whitworth, of 1855, which was exhibited. 
The principle was that of the ordinary calipers. The 
standard was placed in the machine, and the end of 
the micrometer screw brought up until contact was 
reached. The difficulty was to secure the same 
amount of contact without compression. Whitworth 
used a feeler-piece for this p a steel disc or 
cylinder which would just pass through the gap. 
The Newall Engineering Company, of Warrington, 
introduced a delicate level which would tilt as 
soon as contact was attained. Dr. Shaw, of 
Nottingham—and Colonel Crompton recently— 
placed the gauge between two micrometer screws 
sliding on a bar, and made a telephone announce 
the moment of electrical contact. Colonel Hart- 
mann, of the French Artillery, effected the whole 
process automatically, as the lecturer explained with 
reference to the beautiful machine which the Na- 
tional Physical Laboratory owes to the courtesy of 
the French Government, and which we have briefly 
described on a previous occasion. The measuring- 
screw was worked by an electric motor ; the gauge 
and the bar under test were placed ina frame which 
rocked and brought the one or the other rod into 
contact. A spider arm then pressed against a 
drum, and a series of punch marks were produced. 
If the operation was satisfactory, these punches 
formed two parallel lines, the distance between 
which indicated the difference in the two lengths, 
ment 2000 times by the machine. 

hen we passed to the practical application of 
gauges, Dr. Glazebrook continued, we had _ to 
secure interchangeability by limit-gauging. The 
manufacturers set the limits of dimensions, and 
each gauge had a “‘ go” and a “‘notgo” end. If we 
wanted to determine the running fit of a cylinder 
2 in. in diameter, we used, for instance, a double 
jaw-plate, leaving a gap of 2in. on the one side and 
of 1.997 in. on the other ; for the hole the limits 
would be 2 in. and 2 003 in. 

The Engineering Standards Committee had taken 
this important matter up, and Mr. Attwell had 
determined the allowable limits by conducting a 
long series of measurements in the shops of 
fourteen of the most important British firms and 
in the National Physical Laboratory ; some 500 
pieces had been measured. The Committee had 
then been able to lay down rules.* With re- 
gard to the rules and tables, slides of which were 
projected, Dr. Glazebrook explained the terms :— 
**tolerance,” the unavoidable difference in dimen- 
sions ; ‘‘allowance,” the difference in dimensions 

rescribed in order to allow of various qualities of 

t; “clearance,” the n difference in dimen- 
sions or shape of surface, such that the surfaces 
would never come in contact. A shaft must never 
be larger than its nominal dimensions. The allow- 
ance for a shaft of 6 in. was, for example, that its 
diameter must lie between 6 in. and (6 —24-thou- 
sandths) inch, and the hole diameter would have 
to lie between 6 + 24 thousandths inch and (6 + 5 
thousandths) inch. A striking exemplification of 
high interchangeability had recently. been given. 
Three motor-cars, it was stated, had been run for 


* References to these mea: urements will be found in 
our re} of the work of the National Physical Labora- 








tory for 1905 and 1906. 


50 miles at Brooklands; their parts had then been 
mixed, and the motors been refitted in two hours, 
when they were run again. 

Coming to sonic De. Glazebrook pointed out 
that at the National a age Laboratory the 36-in. 
leading screw of the War Office screw lathe was 
placed coaxially with the screw to be cut. The 
arrangement differed from those of all other ma- 
chines, and the pitch of the leading screw was in 
no part wrong by more than wa in. He then 
described briefly how they measured at: the Labora- 
tory the pitch and the different diameters : the full 
diameter, twice the maximum radius measured at 
right angles to the axis; the core diameter, twice 
the minimum radius ; and the effective diameter, 
the length of a line drawn through the axis at right 
angles to it, measured between the points where 
the line cuts the slope. These component parts 
were interconnected, and an error in pitch—the most 
serious error—would affect particularly the effective 
diameter. To secure intercha: ability, we could 
compensate pitch error by a reduction in effective 
diameter, and the two were checked together by the 
same gauge. In measuring the pitch the screw to 
be measured was fixed between points, and a feeler- 

iece sliding on a guide put into the thread, ‘read- 
ings being taken on the hues divided wheel of the 
guide. To measure the effective diameter, three 
little cylinders were so suspended and interposed, 
the one on the one side of the screw, the two others 
on the other side, that they became fixed in the 
thread. In carrying out these measurements on 
female screw-gauges—measured at Teddington up 
to 3 in. diameter — the diameters were checked by 
special expanding pl A cylindrical body of 
diameter slightly less than the core diameter of the 
nut under test a lar slot cut parallel 
to its axis, and in this slot an accurately-fitting 
piece could slide in a radial direction ; a wedge of 
very slight taper fitted in the bottom of the slot 
below the sliding-piece. This plug now was put 
into the nut, and the wedge pushed forward ; the 
sliding-piece would then rise until it came into con- 
tact with the nut, when the position of the wedge 
was noted. The plug was then removed, and com- 
parison with a standard plug gave the required core 
diameter. In this case (core diameter) the outside 
of the sliding-piece was cylindrical, of a curvature 
“ev greater than that of the nut in question. 

hen the effective and the full diameters were 
to be determined, the sliding-piece was provided 
with a truncated cone of angle of 55 deg., bearing 
on the slopes of the threads, and a cone of smaller 
angle and a blunted point which reached to the 
full diameter of the nut. The measurements ob- 
tained gave the means between the core and effec- 
tive, and the core and full diameters respectively, 
and from these values the effective and full dia- 
meters could be deduced. 

Dr. Glazebrook then indicated how much a bolt 
had to be made taper to fit into a nut of some- 
what different pitch. The problem was to find 
the correction with full, core, and effective dia- 
meters. Fig. 1 explains the reasoning for a screw 
of triangular section. Let p be the pitch differ- 
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ence per inch, ¢ = the thickness of the nut; then 
A’ N = total difference in pitch = } pt (since the 
diagram only indicated half the thickness). The 
clearance required in the effective radius was A N 
= A’N tan 62 deg. 30 min. (the complement of 
half the thread angle of 55 deg.) = 2 A’N (approxi- 
mately) = pt. The difference in effective diameter 
would hence have to be 2 p ¢ (expressed, for instance, 
in mils, if pis in mils per inch thread), in order that 
nut and bolt might go together —_ Fig. 2, on the 
next page, shows the more complicated case of a 
screw rounded at the crest and root. The correction 
required at the full and core diameters was, in that 
case, reduced by the rounding, and the amount, 
assuming the crests and roots to be arcs of circles 





touching at the point B, would be found 
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thus :—ON = 4 total difference in pitch = ip t. 
O'N = ON/tan 62 deg. 30 min = ON/2. 0’ 
= OWN ,/o/2. Then the difference of the full 
radii = A’M = A’O’ - O'M=A'0’—O'N- OA 
(sinceO A=N M)=0'B— 0’N-OB=00'—-O'N 
= ON(,/5—1) /2=ON x 0.6. The difference 
of full diameters would be 2ON x 0.6=pt. 0.6 
= 4pt (approximately) = 4 allowance for effective 
iameters. 


Fig.2 
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Dr. Glazebrook finally showed the tables of 
limits and of limit-gauges for screws corresponding 
to those employed for cylindrical work as drawn up 
by the Engineering Standards Committee, and 
referred also to standardisation of rolls for rolling 
rails, steel joists, stanchions, and, further, to tem- 
plates for rails and standard ee for pipe- 
flanges. Quoting some figures compiled by Sir John 
Wolfe Barry, he pointed to the most satisfactory 
progress that had recently been made as regards the 
ractice of standardisation. In his last words the 
ecturer drew attention to the remarkable finish of 
the steel standards of the firm of OC. E. Johansson, 
of Eskilstuna, in Sweden, specimens of which were 
exhibited ; they were now being tested at Tedding- 
ton. The polish of the steel pieces was so perfect 
that five gauges would firmly adhere to one another, 
the flatness of the surfaces approaching the degree 
of accuracy attainable by optical methods. 





DESTRUCTIVE DISTILLATION OF 
COAL. 

Or late years a very considerable change has been 

adually introduced in the method of -making 
y the destructive distillation of coal. Though in 
the early years of gas manufacture the temperature 
at which the coal was treated was comparatively 
low, of late, urged on by high price of coal, and 
for other reasons, the gas companies have been 
driving the process to the highest extreme of 
pre, pines as the yield of gas from coal is very 
much greater at high temperatures than at low. 

But this policy has not been attended by 
altogether satisfactory results, Although the yield 
of gas is largely increased by high temperature 
of distillation, this process is accompanied by t 
increase in cost of maintenance of plant, which 
rapidly deteriorates under such conditions, while 
choking of the ascension pipes occurs, and naphtha- 
lene is carried off in such quantities as to block the 
mains and pipes. A fair market is obtained, how- 
ever, for coke, tar, and the ammonia products, 
which goes to reduce very considerably the net cost 
of the gas produced. Attention has recently been 
attracted to the possibility of treating the coal on 
more satisfactory lines. Professor V. B. Lewes, 
at the third of a course of Cantor lectures 
delivered before the Royal Society of Arts on 
Monday last, produced statistics which, using con- 
servative estimates, would seem to suggest that the 
better all-round results are obtainable by working 
in the direction opposite to that at present pur- 
sued by the gas companies. Professor Lewes com- 
pared working at high, with the process possible 
with low, temperatures, and, basing his calculations 
on equal prices for by-products from both pro- 
cesses, although actually these products in the 
case of low-temperature distillation are the more 
valuable, showed that the net cost of gas pro- 
duced in the holder is, when low-temperature 
distillation is employed, only half that when 
a, with high temperatures. We give Pro- 
essor Lewes’ figures in the rr gae table, 
as they are of considerable interest. e figures 





are based on average prices, and since these are 
taken as the same on each side, the comparison 
 Kotually itis a quandeati ly. It 
it is a quanfitative comparison only. 
Pipe comparison be made, several items for 
the low-temperature process would be materially 
altered. It will be seen at once that, according to 
these figures, the low-temperature distillation gas is 
Cost of 1000 Cubic Feet of Gas Made at High and Low 
Temperatures of Carbonisation. 





High-Temperature Process. | Low-Temperature Process. 
Cost of coal (2 cwt.), at d. Cost of coal (4 cwt.) at d. 
lls. 6d. per ton.. -- 18.30; 11s. 6d. per ton.. -- 26.60 
Cost of purification .. 0.50 Cost of purification -- 0.50 
Salaries ee “4 .. 0.64) Salaries oe oo -- O56 
Wages vs os .. 2.25) Wages o4 ee -. 225 
Maintenarce os .. 8.45 Maintenance oe oo, one 
’ 20.04 | 32.900 
Less residuals produced :— | Less residuals produced :— 
Coke, 0.82 cwt., d. | Coke, 2.4 cwt., at d. 
at 12s. 3d. oe GR 128. 3d. .. .. 17.64 
Tar, 0.9 gallon .. 1.30 Tar, 4.6 gallons .. 6.90 
Ammonia pro- Ammonia pro- 
ducts... so OR ducts... -- 280 
— 9.52 — 27.34 


Net cost of 1000 cubic feet | Net cost of 1000 cubic feet 
of 14-candle-power gas | of 20-candle-power gas 
in holder.. ms -- 10.52| in holder.. i.e 


Calorific value of gas Calorific value of gas 
ne ash eo B.T.U.| produced .. .. 750 B.T.U. 
Sulphur per 100 cubic | Sulphur per 100 cubic 
feet .. es .. 45grains | feet .. ws .. 18 grains 





of higher calorific value, contains much less sulphur, 
and as it contains a much greater percentage 
of saturated hydrocarbons (methane, &c.), its 
illuminating power is greater than that produced 
by the high temperature process. At 400 deg. 
Cent. the proportion of saturated hydrocarbons 
present in the resulting gas is per cent., 
while in gas made at 900 deg. Cent. the percentage 
of these constituents is only 34.2. With regard to 
sulphur, the 45 grains allowed by Professor Lewes 
is not abnormal, for, although about 38 used to be 
considered a reasonable figure, the maximum re- 
corded now often amounts to as much as 60 grains, 
48 to 50 being quite a common average for some 
companies. In maintenance, the repairs required 
and replacements for plant worked at 400 deg. 
Cent. would be very much less than with tem- 
peratures of about 900 deg. Cent., and would 
probably result in a much greater difference of 
cost for this item than is shown in the table. 

The most appreciable saving is to be derived 
from the residuals. Although the solid residual 
left after the low-temperature process has been 
figured at the same price as gas-coke in the above 
table, in reality it contains about 15 per cent. of 
methane, and is a smokeless fuel which would 
probably command a price a good deal higher than 
that of ordinary coke. In like manner the tar is 

riced at the same figure; but that produced at 
ow temperatures is a substance from which very 
valuable distillates may be obtained, of a different 
series to those derived from ordinary gas-tar. 
One of the most important of these distillates 
is a spirit especially suitable for use in motors. 
A sufficiently — market for such a spirit is 
practically ass . It may also be remarked that 
cost of purification, put at 0.50d. in both cases, 
would be much lower in the case of the low-tempe- 
rature process, 

If the figures are thus satisfactory when estimated 
on, according to Professor Lewes, conservative 
lines, the process is well worth consideration by 
the gas companies, who, on account of rising prices 
and keen competition, have been forced to push 
the present process of high temperature carboni- 
sation to its limit. 





ELECTRIC DISCHARGES THROUGH 
GASES. 

In opening his third lecture on the above 
subject at the Royal Institution on Saturday last, 
Professor J. J. Thomson reminded his hearers that 
in the last lecture he had described some of the 
most characteristic differences between the passage 
of electricity through a gas and through a metal. In 
the case of metallic conduction the current obeyed 
Ohm’s law ; that was to say, that if the potential 
difference between the terminals was increased, the 
current also increased in exactly the same propor- 
tion. In gases this law did not hold, except for 
small potential differences. If these exceeded a 
certain limit, the increase of current following an 
increase of electromotive force was not as great as 
it should be, and finally became independent of 





the potential difference when the latter was high. 
This he illustrated by the apparatus represented 
in Fig. 1. This consisted of two cylinders, lettered 
A and B in our figure, down the centre of each 
of which passed a wire. The two wires were con- 
nected together and to an electroscope. The air 
inside the cylinders was rendered active by exposing 
it to the action of radium. At the outset the one 
cylinder was charged to a potential of + 100 volts, 
and the other to one of — 100 volts, and in these 
conditions as much electricity leaked from the wire 


| Pg ’ (h) 
468.4) || 


to the cylinder in the one case as from the cylinder 
to the wire in the other, so that the electroscope 











— remained unaffected. The potential of the posi- 


tive cylinder was next doubled, the negative one 


66 | remaining, as before, at 100 volts, and it was shown 


that change did not affect the electroscope, the 
current in each of the two cylinders being still 
the same as before. 

The electroscope used, Professor Thomson said, 
was of a special type, due to Mr. C. T. R. Wilson. 
When the deflection of the gold leaf of an ordinary 
electroscope exceeded, he said, a certain limit, the 
position of the leaf became unstable. Mr. Wilson 
took advantage of this fact by tilting the instrument 
so that normally the leaf hung nearly in the unstable 
position, as indicated in Fig. 2, and it was then 
very sensitive. Some 200 to 300 scale divisions 
could, in fact, be obtained for a potential of 1 volt. 
For some purposes these “tilted” electroscopes 
were better than an electrometer, though the 
latter could be obtained so sensitive as to give 
a reading of 12,000 scale divisions for a single 
volt. The capacity of such instruments was, 
however, considerable, and hence, when it was 
a ——— of measuring a quantity of electricity 
rather than a voltage, the tilted electroscope was 
superior. They required, however, an apprentice- 
ship in their use, and had the objection that the 
deflection was not proportional to the voltage. The 
voltage was, thoetioon determined by finding with 
a potentiometer the potential difference required to 
give the same deflection as was observed in the 
experiment proper. Professor Thomson next used 
the same galvanometer to show that once the poten- 
tial difference reached a certain limit the greater 
the air-gap ; that was to say, the longer the con- 
ductor, the greater was the current. To this end 
a plate connected to the electroscope was placed 
between two other plates, one of which was kept 
at + 100 volts and the other —100 volts. The air 
between them was rendered conducting by means 
of radium, and it was shown that with the third 

late central the electroscope received no charge. 

n displacing the plate, however, so as to lengthen 
the air-gap between it and the positive plate, it 
pon shown that the electroscope acquired a positive 
charge. 

Proceeding, Professor Thomson said that he 
wished that afternoon to discuss the nature of the 
particles which carried the current. Perhaps the 

go ado 


Fig.3. 
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most direct way of doing this was to determine 
the velocity with which they moved in an electric 
field. In this way information could be obtained as 
to their size. One way of measuring the velocity, 
which was capable of application even when more 
agg methods fail d, _ to tay ont find * 
orce n to push the particles ins 

ar | blast of air. For this purpose a field was 
established between two pieces of wire gauze, the 








an f.f8 AST eS ee ee ee Cee Cee ee 











Marcu 27, 1908.] 


ENGINEERING. 


411 





gap between which was traversed by a steady 
current of air. The strength of the field or of the 
air current was adjusted until the particles just 
failed to pass from one gauze to the other against 
the current, in which case the velocity of the 
particles was obviously equal to that of the blast. 

The most ingenious and accurate method of 
determining this velocity was, however, that due to 
Langevin, and was shown diagrammatically in Fig. 3. 
Here the plate A was at first positively electrified, 
so that any negative particles in the air between it 
and the opposing plate B would be attracted 
to it, whilst the positive particles would move 
in the opposite direction. The air between these 
plates was ex to just a flash of Réntgen 
rays, which filled it with positive and negative 
particles. These moved as already explained 
above. At different intervals after ionisation of 
the air, the potential of the plate A was suddenly 
reversed. It was then found that if a sufficient 
interval had elapsed, the charge received by the 
plate B was independent of thetime. If, however, 
the change-over was made after less than a certain 
interval had elapsed, the whole of the positive 
particles would fail to get across the space, and 
consequently the plate B would receive a smaller 
charge. The negative particles in general moved 
more rapidly than the positive, hence, on still 
further reducing the time, some of the negative 

rticles would have failed to reach the plate A 
Pefore its potential was reversed. They would 
therefore be sent over to B, and still further reduce 
the final charge received by this plate. 

The curve of charge received plotted against the 
interval before reversal was shown diagrammatic- 
ally in Fig. 4. It consisted, it would be seen, of 
three portions, separated by well-defined kinks. 
For long intervals of time the charge received by 


FigA. 
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the plate B was constant, as shown by the line 1-2. 
Then, on reducing the time of reversal below a 
certain limit, some of the positive icles, origi- 
nally produced, failed to reach the plate B, and the 
sloping line 2-3 was obtained. With a further 
reduction of time, a point was attained at which 
the negative particles failed to reach the plate A 
before its potential was changed, and were con- 
~ meg riven over to plate B, still further 

ucing its charge, thus giving the portion 3-4. 
From curves thus obtained the velocity of the 
positive and negative particles in a number of 
different gases had been obtained. Some of these 
results were tabulated below, and showed the 
velocity in a field where the voltage fell one volt 
per centimetre :— 


_— Velocity of Velocity of 
7 Negative Particles. Positive Particles, 
cms. per sec, cms. per sec. 
Pentane 0.36 O40 
N.O ... 0.60 0.62 
H 6.7 7.95 
He 5.09 6.31 
oe 1.36 1.80 
Air ... 1.36 1.87 
CO, ... 0.76 0.81 
NH; ... 0.72 0.77 
N,O ... 0.50 0.62 
Acetone... 0.37 0.34 
Aldehyde .., 0.30 0.88 
Ethyliodide 0.13 0.11 
Ethyl ether 0.26 0.28 
Methyl ether 0.20 0.24 


In general, Professor Thomson said, the velocities 
of the positive and negative ions were more equal 
the more a the gases. It was, he con- 
tinued, possible to calculate by means of the kinetic 
theory the velocity of the particles, assuming them 
to consist of single molecules of the gas. When 
this Was done it turned out that the ions generally 
consisted of three or four molecules of the 
They would appear to be produced by the mole- 


€s collecting round the charged particles, just as 
dust did round a ¢ body. They ‘aid not 
®ppear to be ates existing in the gas previous 


gas. | lines is of assistance in the formation of ideas as 


exist in greater numbers when 
its saturation point. 

In general, the heavier gases liquefied the more 
readily. Hence the conductivity could be removed 
from a conducting gas by passing it through a bath 
of liquid air. The nature of the liquid then frozen 
out presented, Professor Thomson said, a very 
—— field of inquiry, and, in fact, Langevin 

ad found that when conducting oxygen was thus 
treated, a highly explosive body was frozen out, 
which was probably a new allotropic modification 
of the gas, containing 5 or 7 atoms to the mole- 
cule. He had himself, Professor Thomson con- 
tinued, experimented in this fashion with nitrogen, 
but had met with the difficulty that the gas was 
not sufficiently pure, and hence far too much was 
frozen out, the portion thus separated proving to 
be mainly the ordinary impurities of the gas. A 
very high degree of purity was, in fact, essential 
in these experiments, as the particles it was desired 
to separate constituted only about one millionth of 
the total number of molecules present. 
&. would os yt from the table of velocities 
above given that the negative particles appeared 
to be more agile than the peatties aaah and would 
pg diffuse more te yee 4 a con- 

ucting gas were ee through a tube, the nega- 
tive particles would reach ha eels more readily 
than the positive, and these walls accordingly took 
a papas charge. The difference in the velocities 
of the positive and negative particles was not 
great at ordinary temperatures and pressures, so 
that the cluster surrounding a negative charge was 
much the same as that round a positive one. At 
high temperatures, however, such as in flames, 
there was an extraordinary difference in the mobility 
of the positive and negative ions. 

Mr. Gold had recently measured these velocities, 
and found that, instead of a velocity of 5 or 6 centi- 
metres per second in a field of 1 volt per centi- 
metre, the velocity was actually 13,000 centimetres 
per second. The velocity of the positive ions in 
the same condition was about 80, so that at high 
temperatures the ratio between the two velocities 
was enormous. The velocity of 13,000 centimetres 
per second was much in excess of what could be 
acquired under the same conditions by an ordinary 
molecule ; and, in fact, corresponded to the mass 
of a corpuscle, which was about ;-4,5 that of the 
hydrogen atom. 

Again, it had been found that at ordinary pres- 
sures the product of the velocity of the ions by 
the pressure was nearly constant. At very low 
ressures, however, the negative ion appeared to 
come simpler, since its velocity rose rapidly as 
compared with the velocity of the positive ions 
under the same conditions. 

Since in flames the negative particles moved over 
100 times faster than the positive ions, almost the 
whole of the current was carried by the negative 
particles. It followed, therefore, that the dis- 
tribution of electromotive force in a flame was 
peculiar, all but 3 or 4 per cent. of the total fall 
of potential difference being found within 1 milli- 
metre of the cathode. 


the gas approached 








NOTE. 
AERIAL NAVIGATION. 
On Thursday, the 19th inst., Dr. H.S. Hele-Shaw, 
F.R.S., gave, at the Royal Society of Arts, the 
first of a course of three Howard Lectures on the 
subject of the Navigation of the Air. In this first 
lecture Dr. Hele-Shaw reviewed the general prin- 
ciples bearing oe the problems connected with 
this subject. The lecturer adopted the ae 
division of the subject into two classes, according 
as the means of support are derived from some 
method of neutralising the effect of gravity, or from 
dynamical effort. In the former case the desired 
result is obtained, of course, by making use of some 
gas, as, for instance, coal gas and, better still, hydro- 
gen, in volume sufficient to overcome the weight 
of the entire apparatus. While, in balloons and 
in ‘‘lighter-than-air” machines generally, the ques- 
tion of stability is not by any means the chief point 
needing consideration, in aeroplanes the mainten- 
ance of stability is of prime importance. The 
lecturer pointed out that while the study of stream- 


to what happens in a fluid when a solid body is 
in motion in it, this theory must not be pushed too 
far in this connection, as it is only applicable under 
certain conditions. By means of several lantern- 





pre 
case they should 


to its ionisation, since in that 


rectangular body at right angles to the direction of 
flow of a stream of glycerine, in slow and steady 
motion, the lines were continuations of those in 
front of it. If, however, the velocity of the stream 
be increased, whirlpool action, the centre or centres 


of which oscillate behind the e, is set up. 
With water instead of glycerine the results are less 
satisfactory, the whirlpool action occurring at much 
lower velocities, while with us fluids stream 


lines showing very well in front become a mere 
blurred mass at the back of the plane, even, appa- 
rently, at the lowest speeds. The speeds of medica 
aeroplanes are about thirty miles an hour, so that 
the results of the study of the stream-line theory 
with a medium such as glycerine, which will give 
excellent definition at low velocities, must not be 
recklessly applied to an aeroplane in motion. 
When it is further considered that no wind is 
uniform in direction or velocity for any length of 
time, it becomes evident that this theory is only 
applicable under certain restricted conditions, and 
its study, in this connection, is of assistance onl 

to an elementary degree. If a plane be in hori- 
zontal motion in the air, unsupported, the resul- 
tant motion, under the influence of the horizontal 
force and of vity, will be in the direction of 
the diagonal of the parallelogram of forces. The 
plane may thus be considered as being acted upon 
by a stream of fluid having a direction the same 
as this diagonal. Reverting then to the exami- 
nation of stream-line conditions, it is seen that 
by these means a very demonstration is ob- 
tained of the shifting of the centre of pressure 
towards the forward edge of the plane, as this 
becomes more and more inclined to the direction of 
the stream. In some slides shown by Dr. Hele- 
Shaw the position of the centre of pressure, defined 
by the central line which divides and flows round 
the plane in contact with its surface, was clearly 
shown. It was further shown in the lecture 
how lateral stability of planes might be provided 
for by making them of a wide-angle V shape, 
and also that longitudinal stability may be se- 
cured under favourable conditions by the provi- 
sion of a suitable counterpoise at the front end, 
the amount and its position depending on the 
position of the centre of pressure on the plane 
when in motion. These points Dr. Hele-Shaw 
illustrated by means of small models, some of 
which glided so successfully as to traverse the 
whole width of the lecture-hall at the Royal Society 
of Arts, falling, in their transit, no more than 4 ft. 
or 5 ft. It was further shown that the a of 
the centre of pressure should have a righting effect 
on a plane properly balanced longitudinally, though 
up to the present this and tar points, easily 
applied to models, were much more difficult of 
application to large machines working, at high 
speed, in air full of eddies. Lest we should ap 

to have made an omission, we will not conclude 
without stating that in this lecture the question 
of safe descent was not seriously dealt with. 





THE LATE COLONEL H. F. SWAN, C.B. 

By the sudden death, due to heart failure, early on 
Wednesday morning last, of Colonel Henry Frederick 
Swan, C.B., there has passed away, to the great 
regret of a wide circle of friends, private and pro- 
fessional, one of the captains of industry of Tyne- 
side, and one whose influence in shipbuilding extended | 
far beyond the district where, for fifty years, he 
has done satisfactory work. He was in his sixty. 
sixth year, having been born on September 10, 
1842, at West Farm, Walker-on-Tyne. After being 
educated privately, he served an a prenticeship, 
from January, 1858, to 1862, with eg Charles 
Mitchell and Co., engineers, of Walker-on-T ne, 
both in the shops and in the drawing-office. e 
late Charles Mitchell, to whom the Tyne owes 80 
much for the development of its manufactures, was a 
shrewd student of character, and su uent events 
have proved the wisdom of his choice of Mr. Swan to 
act as representative of the firm in charge of the 
dockyard at St. Petersburg, where five coast-defence 
ships were to be built. r. Swan went to Russia in 
1862, when nearly twenty years of age, and reorga- 
nised one of the Government yards where wooden 
vessels had been built, in order to fit it for the con- 
struction of the iron ships for the Czar’s Navy. The 
five vessels, with which during his residence at St. 
Petersburg he was p: ily concerned, were named 
Ne tron Menya, Prince Pojarski, Reusalka, Czaro- 
daika, and Smertch. The Rousalka, a representative 





slides Dr. Hele-Shaw showed that at the back of a 





ship, was of 2026 tons displacement, and was fitted 
with six turrets of 6-in. armour with 9-in. guns of the 
breech-loading type, hag ge | 15 tons. success 
of the work in Russia is indicated by the fact that 
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Mr. Swan was, on his departure from Russia in 1865, 
the recipient of a diamond snuff-box from the Czar, 
while the appreciation of his age was shown 
by his ei yer in December, 1864, as managing 
partner of the firm, in succession to Mr. Charles 
Mitchell, who, owing to ill-health, retired, to take up 
residence at Surbiton-on-Thames. 

Mr. Swan, from this time forward, continued to be ] 
the dominating influence in the Walker ga 
This establishment was am ted in 1882 with 
that of Sir William G. Armstrong, the firm becomi 
Sir W. G. Armstrong, Mitchell, and Co., and in 189 
with the works of Sir Joseph Whitworth, the title 
becoming Sir W. G. Armstrong, Whitworth, and Co., 
Limited, ColonelSwan continuing as managing director 
at Walker. Under his direction the works have grown 
to be one of the best known and best equipped in the 
kingdom. Apart from the general control of the 
works, Colonel Swan has been arere 2 identified with 
the design of ships of all classes ; but his most original 
work was in connection with vessels for carrying oil in 
bulk and with ice-breaking steamers. It was in 1884 that 
he first directed his attention to the construction of oil- 
steamers. In that year he designed the first vessel that 
carried a cargo of petroleum in tanks across the Atlantic. 
This vessel was the Gluckauf (see Transactions of the 
Institution of Naval Architects, 1887, vol. xxviii., 
page 20). As spe ice-breakers, Mr. Swan was led 
to make a careful study of their design when the 
Riazan Ouralsk Railway Company ordered two vessels, 
the Saratovskaia Pereprava and the Seratovski Lodokol, 
for service on the River Volga; this was in 1894. 
These vessels were followed by the famous Baikal and 
Angara, both of which were constructed to the order 
of the Russian Government for keeping Lake Baikal 
open for the transport of Siberian Railway trains across 
the lake before the line was laid around the lake. The 
vessels had, of course, to be fitted up at the Walker 
Yard, so that they could be taken to pieces, and 
conveyed by rail and road to their destination, 
where they were re-erected, riveted, and completed. 
They proved an important factor in the conveyance of 
the Russian troops to Manchuria in connection with 
the recent war with Japan. Since then the company 
have built the Ermack, of 8000 tons displacement, for 
the Imperial Russian Government, and the Sampo and 
Tarmo for the Finnish Government. The features of 
design of these several vessels formed the subject of 
the ealy paper that Colonel Swan read at the Institu- 
tion of Naval Architects. (See Transactions 1889, 
vol. xli., page 325.) Colonel Swan’s experience in 
marine construction also influenced the design of 
a of the other vessels built at the Walker 
Yard, but it is scarcely —— here to enter into 
details. As regards his relationship with the staff, a 
fitting expression was given when, in December last, 
the staff presented him with a solid gold cigarette- 
box as a memento of his jubilee of business life. For 
many years he was also identified with the Wall- 
send Slipway and Engineering Company, for a time 
we as chairman. From that post he retired in 
Colonel Swan was one of the early members of the 
Institution of Naval Architects, and was first elected 
to the Council in 1881. He was a Past-President of the 
North-East Coast Institution of Engineers and Ship- 
builders. He became a member of the Institution of 
Civil Engineers in 1896. He was also a member of 
the Iron and Steel Institute, and of the North of 
England Institute of Mining and Mechanical Engi- 
neers. He took a large part of the ibilities of 
local government, and was identified with the County 
Council and the educational institutions of the district. 
He was a J.P. for the City and County of Newcastle 
and for the County of Northumberland, of which 
latter he was also High Sheriff at the time of his 
death. He took a keen interest in the volunteer 
movement, with which he was actively connected for 
forty-two years, and for twenty-five years was com- 
manding officer. He was presented with the long- 
service medal in 1893, and on his retirement in 1 
was created a Companion of the Bath, and enrolled as 
Hoi Colonel of the regiment—the 2nd V.B.N.F. 
Colonel Swan was twice married. His first wife was 
Mary, daughter of Mr. G. Routledge, LL.D., High 
Sheriff of Cumberland, and his second, Kate Isabel, 
oe geoyl of the late Mr. W. H. Dawes, J.P., the 

l, Kenilworth. His sons are identified with the 
marine industries of the country. 





THE FIRE AT DRURY-LANE THEATRE. 

We have so often had to comment on fires and 
their lessons in a negative sense, that it is eminently 
faerie Neng to refer to the fire which occurred 

it Wednesday at Drury-Lane Theatre as a positive 
example of how precautionary measures, carefully 
applied, may reduce the loss occasioned by fires in 
P of public entertainment. 

The carcase of the stage is old, as is also its roof, 
and it is only thes mechanism below the stage 
floor-level that may be ibed as thoroughly modern, 
although, as a matter of fact, some of the stage 


mechanism in the upper regions was ot a semi-modern 
type. This stage, which measured about 80 ft. by 
50 ft. in » With a height of about 90 ft. above 
stage-level, and 30 ft. below stage-level, was separated 
from the auditorium by a large fire-resisting curtain, 
and certain iron doors, and from the scene store at the 
back by a kind of intermediate back stage, equipped 
with a small fire-resisting curtain, iron doors, and 
certain armoured doors. 


The fire to have started in the early morn- 
ing hours of res & and although a fireman was 
on duty within a few feet of the stage, the alerm, it 


is all ,» was given in the first instance by the police, 
who o ed a light showing through. The fire-resist- 
ing curtain between the stage and the auditorium was 
fortunately down, being so, in fact, for the purpose of 
an impending refit. The time that elapsed between the 
fire starting and when the light was first observed from 
the outside is unknown, as is also the time that elapsed 
from the commencement of the outbreak to the sum- 
moning of the fire brigade. The call was, however, 
made eventually by means of the private wire between 
the theatre and the fire brigade, as also later from 
several outside sources. Beyond this it is not clear 
what was done, but it is alleged that the drencher 
was not turned on to the fire-resisting curtain before 
the brigade arrived. 

The brigade, upon the somewhat indefinite call given, 
first issued a ‘‘district” call, and then a ‘‘ brigade” 
call, mobilising with that remarkable promptness 
which has been such a credit to that force of late 
ewes and getting to work in a manner that speaks 

ighly for its efficiency. That the fire should have 
been limited entirely to the stage, with some slight 

to the back stage, and a slight amount of 
water damage only to the auditorium, is a remarkable 
feat for a fire brigade to be able to record in respect 
of one of the largest theatres in the world, and we 
doubt if there has been a similar case anywhere of 
recent years. 

The work of the brigade, however, was admirably 
supplemented by the structural arrangements recently 
applied in the building., The fire-resisting curtain, 
comprising a metal frame, with two layers of asbestos 
cloth, although patched and the worse for wear, stood 
the fire sunndbahhe well. No fire passed through 
it, and the only sparks that got into the auditorium 
were those that dropped between the top of the frame 
and the curtain proper, and these, of course, were 
easily dealt with by the private appliances at hand. 
The curtain was, it is alleged, first kept cool from the 
auditorium side by a private hydrant, worked by the 
London Salvage orp, and afterwards by the Fire 
Brigade. But, in the later stages of the fire, even 
this supplementary cooling apparently became un- 


necessary. 

At the back of the stage, between the stage proper 
and the back stage, a small asbestos fire-resisting cur- 
tain also did its work. The fire, as a matter of fact, 
passed through some doors (which had been left open) 
and — ¥ the unprotected skylight into the 
stage, this curtain, or screen, was actually sub- 
jected to fire from both sides ; nevertheless it remained 
[orate intact, and prevented any unnecessary up- 

raught. Between the back s and scene-stores 
there were some armoured metal doors. The bulk of 
the fire in the back stage was, of course, very small 
indeed; but these armoured doors served their purpose 
by being able to withstand such little fire as there was 
at this point. 

8 ing of the bulk of the fire in the stage, it 
occurred under very favourable conditions, inasmuch 
as the scenery han from the gridiron for the 
pantomime had just been dismantled, and the top of 
the stage was not filled with that mass of canvas 
which is generally the case, and which would have 
added materially to the temperature created, as well 
as to the amount of material flying about. At no 
time were the temperatures very high—i.e., nowhere 
near those of a warehouse fire. glazing of the roof 
acted perfectly, inasmuch as it broke immediately, and 
a smoke-vent was thereby created. Thus no smoke of 
importance entered the auditorium at all, the curtain- 
opening in the stage roof acting as an excellent 
draw-off. The vent coniing into operation also pre- 
vented the fire-curtain from buckling towards the 
auditorium or being pressed into it. e stage, from 
stage-floor level upwards, including the roof, been 
gutted, but the valuable stage mechanism below, in- 
cluding the electric ‘‘ bridges” on the Sachs system, 
and the hydraulic “ bridges ” on the Asphaleia system, 
are only slightly damaged by water, their framing 
being entirely in metal. 

Altogether the Drury-Lane Theatre fire has been 
a most valuable object-lesson of what can be done 
with care to reduce the risks of fire, and it is only to 
be hoped that the value of the lesson will be Broperly 
es by theatre managers, The 
‘*bridges ” at -Lane Theatre were described 
fully by us on December 23, 1898, when a plan of the 
stage was also shown. [Illustrations of the — 
** bridges” were shown in our issue of June 17, 





1898. 





THE QUEBEC BRIDGE DISASTER. 


WE reproduce below the conclusions arrived at by the 
Royal Commission appointed to inquire into the causes of 
ee ee The mee we Pon 

jocument, wi! appentiess lows Fair ete transcript 
ary ey collapse of tsa Cashes Brid pay fallow 

a resi rom the 
failure of the lower chords in the fas near the main 

ier. The failure of these chords was due to their defective 


“oy The stresses that caused the failure were not due to 
ormal weather conditions or accii but were such 
as might be expected in the regular course of erection. 

(c) The design of the ch that failed was made by 
Mr. P. L. Szlapka, the designing engineer of the Phenix 
Bridge Company. 

(d) This ba, sian examined and officially approved by 
Mr. Theodore Cooper, consulting engineer of the Quebec 
Bridge and Railway Company. 

(e) The failure cannot be attributed directly to any 
cause other than errors in judgment on the part of those 
two ~ 

) These errors of judgment cannot be attributed either 
to lack of common professional knowledge, to neglect of 
duty, or to a desire to economise. The ability of the two 
engineers was tried in one of the most difficult pro- 
fessional problems of the day, and proved to be insufficient 
for the task. 

(g) We do not consider that the specifications for the 
work were satisfactory or sufficient, the unit stresses in 
particular being higher than any established by past 
practice. The specifications were accepted without pro- 
test by all interested. 

(kh) A grave error was made in assuming the dead load 
for the calculations at too low a value, and not after- 
wards revising this assumption. The error was of 
sufficient magnitude to have required the condemna- 
tion of the bridge, even if the details of the lower chords 
had been of sufficient strength, because, if the bridge had 
been completed as designed, the actual stresses would 
have been considerably greater than those permitted by 
the specifications. This erroneous assumption was made 
by Mr. Szlapka and accepted by Mr. Cooper, and tended 
to hasten the disaster. 

(i) We do not believe that the fall of the bridge could 
have been prevented by any action that might have been 
taken after August 27, 1907. Any effort to brace or take 
down the structure would have been impracticable, owing 
to the manifest risk of human life involved. 

(j) The loss of life on August 29, 1907, might have been 
prevented by the exercise of better judgment on the part 
of those in res’ ible charge of the work for the Quebec 
Bridge and way Company and for the Phenix 
Bridge Company. 

(k) The failure on the part of the Quebec Bridge and 
Railway Company to appoint an experienced bridge en- 
ead in the position of chief engineer was a mistake. 
This resulted in a loose and inefficient supervision of all 
—~ of the work on the part of the Quebec Bridge and 

ilway ney ‘ 

(1) The work done by the Phcenix Bridge Company in 
making the detail drawings and in planning and carrying 
out the erection, and OY the Phcenix Iron Company in 
fabricating the material, was good, and the steel used 
was of good quality. The serious defects were funda- 
mental errors in design. a, 

(m) No one connected with the general designing fully 
appreciated the magnitude of the work nor the insuffi- 
ciency of the data u which they were depending. The 
special experimental studies and investigations that were 
required to confirm the judgment of the designers were 
er yt professional knowledge of th d 

n e ‘essi owledge of the present day con- 
ph. the action of steel columns under load is not suffi- 
cient to enable ineers to economically design such 
structures as the Quebec Bridge. A bridge of the adopted 
span that will unquestionably be safe can be built ; but 
in the present state of professional knowl @ consider- 
ably larger amount of metal would have to be used than 
might be required if our knowledge were more exact. 

6) The professional record of Mr. r was such 
that his selection for the authoritative position that he 
occupied was warranted, and the complete confidence 
that was placed in his judgment by the officials of the 
Dominion Government, the Quebec Bridge and Railwa 
Company, and the Phenix Bridge Company was deserved. 





**KELLy’s DiREcoTORY OF MERCHANTS, MANUFACTURERS, 
AND SHIPPERS OF THE WoRLD, 1908.” London: Kelly’s 
Directories, Limited, 182-184, High Holborn, London, 
W.C.—This compilesice is on the same scale as others 
emanating from thisfirm, and if bulk alone is any re 
commendation, it may be taken for granted that this is & 
complete work, extending, as it does, to about 3300 pages 
of directory matter, to say nothing of nearly 300 pages of 
index. The bulkiness of the volume is, however, no more 
than is necessary to accommodate the really useful part 
of the _ for large sections must be given each to 
colonial foreign importers, exporters, and manu- 
facturers, merchants and manofacturers of London and 
of the Provinces, Scotland and Wales, Ireland, &c. In 
the leading section—that devoted to colonial and foreign 
eer hey subdivisions - for the — _ SS 

i jivisions, as, instance, India an l 
Slecenien, North and South America, Europe, Asia, 
In connection with the directory list of 
each country is given an “ry of t. pareneveod —— 
its i other info 
ion Tt ees ce ot that the abhi blishers acknow- 
ledge the receipt from the British Consuls all over the 
world of the largest possible amount of help in the work 
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CONSTRUCTED BY MESSRS. GEORGE GREEN AND CO., ENGINEERS, 


EMERGENCY CUPOLA. 





Se apa 
re 3D ; 





Fie. 1. 


We illustrate on this page a very handy type of 
small cupola, which has constructed by Messrs. 
George Green and Co., of Keighley, and is intended, 
as the name implies, for melting small quantities of 
metal—say, from 1 cwt. to 10 cwt.—in case of emer- 
gency. A general perspective view of the cupola is 
shown in Fig. 1, which is a reproduction from a 
photograph. A side elevation is ‘shown in Fig. 2, a 

lan in Fig. 3, and a half-sectional elevation in Fig. 4. 
Phis combination of cupola and fan has been found to 
be very convenient for making odd castings which are 
urgently needed for breakdown work, &c., or for 

uring castings which have missed or cannot wait 
for the next blow from the ordinary cupola. It is 
also very handy for feeding large castings which re- 
quire this attention long after the ordinary cupola has 
ceased to melt. 

As will be seen by our illustrations, the blast is 
admitted to the cupola by means of two hollow trun- 
nions, which form the tuyeres, Fig. 4 showing a sec- 
tion through one of these. Suitable sight-holes are 
fitted to the tuyere-pipes, and these are so arranged 
that any slag that may find its way into the pipes can 
be pier removed in order to avoid choking up the 
Y-pipe which connects the cupola with the fan. The 
delivery-pipe for the air is fitted with a blast-grate 
for regulating the speed of melting. The fan may be 
driven either by an electric motor direct or by a belt. 

The cupola is furnished with a hinged drop-bottom, 
which is held in position with a draw-bar, and it is 
further fitted with two pouring-spouts ; the top one, 
which is in the rim of the cupola, being available in 
the event of the bottom one becoming choked with 
chilled iron or slag, which might occur in case the 
furnace was wu only occasionally, such as, for 
instance, in feeding large castings. In such cases it 
is more convenient to pour the metal from the top of 
the furnace by the ial spout provided than from 
the lower one, and for doing this a loose steel plate 
lid is supplied with each cupola, to keep back the 
coke, &c., when the furnace is tilted for pouring. 
This lid is fixed on as shown in the illustration. The 
cupola is locked in an upright position by means of a 
suitable catch, and can be ao unlocked when re- 
quired. The lining of the cupola is formed of ganister, 
which is found to last for a considerable number of 
heats, and can be easily renewed at a small cost. 

This self-contained plant seems well adapted to the 
requirements of a small foundry, and also for making 
Special test mixtures, and we are informed that the 
firm have supplied several of them to various works 
in conjunction with their type of ‘‘ Economic ” cupola 
for making special test mixtures before melting the 
Various mixtures on a larger scale in the larger cupolas. 
The “Economic” cupola referred to is an improved 
modern type, which produces very hot and fluid iron, 
and is made with a capacity of from 1 ton to 15 tons. 





Roya Comission on CANALS AND WaTERWAYS.—Abd 
the meeting of the Royal Commission on Canals and 


“ 


Waterways, held on March 17, it was announced by the 
Sairmen that Lord Kenyon had resigned his seat on the 
nission, 
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INDUSTRIAL NOTES. 


TuE report of the Labour Department of the Board 
of Trade en the state of the labour market is based 
upon the following returns :—In addition to the 2682 
employment returns from trade unions used for the 
chart, 3898 were received from employers relating to 
1,072,963 workpeople employed in coal and iron mining, 
the cotton, woollen, worsted, and other textile trades, 
the building trades, the boot and shoe and other cloth- 
ing trades, and the paper and glass trades. Besides 
these 6580 statistical returns, a large number of returns 
of a non-statistical character were received from em- 

loyers’ associations, trade unions, local correspon- 
ents, and other sources. 

These show that employment, on the whole, ex- 
perienced a slight decline as com with the pre- 
vious month. In the woollen and worsted, boot and 
shoe, jute, and tin-plate trades it remained fairly good, 
and in coal-mining very Employment was 
adversely affected by the strikes of engineers and ship- 
wrights on the North-East Coast, which rendered idle 
a large number of other workpeople not directly con- 
cerned in thedisputes. As compared with a year ago, 
there was a decline in most of the principal industries. 

The 268 trade unions making returns had a net 
membership of 639,073, of whom 40,900, or 6.4 per 
cent., were reported as unemployed, as compared with 
6.2 the previous month and 3.9 per cent. a year ago. 





Employment in coal-mining continued very good. 
There was a slight decline as com with a year 
ago. The number of days worked at the pits was 
5.56, as compared with 5.69 a year ago. 

In iron-mining employment was fairly good, and 
about the same as a year ago. The average number 
of days worked per week by the mines and open works 
was 5.78, as compared with 5.88 a year ago. 

In the pig-iron industry employment was fair on 
the whole. It showed a decline as compared with 
both a month ago and a year ago. Returns relating 
to the works of 108 ironmasters, ua sy ty Mowe J 
23,000. workpeople, showed 299 furnaces in t, as 
compared @ich $05 s somth age Gad 949 & poor . 

Employment at iron and steel works remained about 
the same as a month ago, but was not so good as a 
year ago. The volume of employment—i.c., number 
employed multiplied by the number of shifts worked 
—at the 200 iron and steel works from which returns 
were received was 0.6 per cent. less than a month ago 
and 8.3 per cent. less than —— ago. 

The tin-plate and steel-sheet industry continued 
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fairly good. It was better than a month ago, 
but not so good as a year ago. At the works 
covered by the returns 436 tin-plate and sheet 
mills were working, as compared with 430 a 
month ago and 449 a year ago. 


Employment in the engineering trades was 
moderate on the whole, It showed little 
neral change compared with a month ago, 
ut a general decline compared with a r 
ago. © percen’ of trade-union members 
unem level. was 5.9, as compared with 5.8 a 
month ago and 2.8 a year ago. 
In the shipbuilding trades employment re- 
mained slack, and was greatly affected by the dispute 
on awd pene 3 East mo It was tag: Ngee a month 
© and much worse than a year ago. © percen 
of trade-union members unemployed was 20, as oe 
pared with 15.1 per cent, a month ago and 7.5 per 
cent. @ year ago, 


Employment in the spinning branch of the cotton 
trade was good, but showed a decline as compared 
with a month ago; it was about the same as a year 

0. In the weaving branch it was slack, and worse 
than a month ago and a year Returns from 
firms employing 126,374 workpeople showed a decrease 
of 1.8 per cent. in the amount of wages paid com 
with a month ago, and of 3.2 per cent. com 


a med ago. 
he woollen trade on the whole was fairly good, and 
showed little change compared with a month ago; it 
was slightly worse than a year ago, Returns from 
firms employing 28,646 workpeople showed an in- 
crease of 0.8 per cent. in the amount of “oe paid 
compared with a month ago, and a decrease of 0.9 per 
cent. compared with a year ago. 

In the worsted trade employment on the whole was 
fairly good, and showed little change com with a 
year ago. Returns from firms employing 49,318 work- 
people showed a decrease of 1.6 per cent. in the amount 
of wages rt compared. with a month ago, and an 
increase of 0.7 per cent. compared witha year ago. 

The flax (linen) trade continued quiet, the jute 
trade was good, and the silk trade fairly good. 


In the boot and shoe trade employment on the 
whole was fairly good, and better a month 
and a year ago. Returns from firms employing 63,579 
workpeople showed an increase of 2.2 per cent. in the 
amount of wages paid compared with a month ago, 
and of 2.3 per cent. compared with a year ago. 

In the other leather trades employment was quiet 
generally. It showed a slight ay ena compared 
with a month ago, and a slight decline as com 
with a year ago. Trade unions with a mem p of 
3637 had 6.6 per cent. of their members unemployed, 
as compared with 6.9 per cent. a month ago and 6.2 
per cent. a year ago. 

Employment in the printing and bookbinding trades 
contin dull on the whole, and was worse than a 
year ago. In the printing trade the percentage of 
trade-union members unemployed was 4.8, as com- 
pared with 5 per cent. a month ago and 3.6 per cent. 
a year ago. In the bookbinding trade the ee 
for the same periods were 5.8, 4.3, and 4.1 respectively. 

In the building trades employment continued slack. 
It was better than a month ago, but worse than a year 


ago. : 
Employment in the furnishing and woodworking 
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trades continued bad. It was better on the whole 
than a month ago, but worse than a yearago. Trade 
unions repo 8.3 per cent. of their members as 
unemployed, as compared with 9.8 per cent. a month 
ago and 5.3 per cent. a year ago. : 

In the g trades employment continued fairly 
good on the whole, and showed little change as com- 
ared with a month ago and a year ago. Returns 
rom firms employing 8271 workpeople showed an 
increase of 2.4 og cent. in the amount of wages paid 
as compared with a month ago, and of 4.5 per cent. as 
compared with a year ago. 


Agricultural labour was in fair demand generally, 
little time being lost owing to bad weather. e 
supply of day labourers was on the whole rather in 
excess of the demand. 





Employment of dock and riverside labour ey 
was moderate in London, and showed some decline as 
compared with a month ago. At the South Wales ports 
and at Leith it was good ; at other ports it was dull, 
and worse than a month ago. The average number of 
labourers employed daily at the docks and principal 
wharves in London in the four weeks was 12,240—a 
decrease of 5.5 per cent. as com with a month 
ago, and of 3.4 per cent. as compared with a year ago. 





Eighteen trade disputes began in the month, as 
compared with thirty in the previous month and 
thirty-seven a year ago. The total number of work- 
people affected by disputes which began or were in 
progress was 36,136, or 12,885 more than in* the 
month previous, and 23,327 more than in the same 
month a year ago. The te duration of all 
the disputes of the month, new and old, amounted 
to 541,600 working days, or 159,600 more than in the 
month previous, and 424,200 more than in February, 
1907. Definite results were reported in the case of 
twenty-six disputes, new and old, directly affecting 
3961 persons. Of these twenty-eix disputes, six were 
decided in favour of the workpeople, ten in favour of 
the employers, and ten were compromised. 

The changes in rates of wages affected 146,700 
workpeople, of whom 127,400 received advances, 
and To, 300 sustained decreases. The number whose 
wages were increased included 120,000 coal-miners in 
Durham. Amongst those whose wages were reduced 
were about 10, workpeople engaged in certain 
branches of the engineering trade on the North-East 
Coast. The total computed effect of all the changes 
reported was a net increase of about 940/. per week. 





The report of the cotton-spinners for the current 
month shows no diminution in trade; it shows that 
this branch of the cottonindustry continues prosperous. 
The a; te membership of the association at date 
was 17,750; increase in the month, 261, and for a 

ear, 1418, or at the rate of 8.6 per cent. per annum. 

he average number of full members on unemployed 
benefit was 140 per week, or at the rate of 1.71 per 
cent., as against 1.64 per cent. in the month previous. 
But there were also on the funds 40 per week through 
temporary stoppages, and 69 per week through acci- 
dents. ere were also 145 piecers per week, so 
that the aggregate on the funds was 394 per week, or 
4.81 per cent. ; previous month, 4.71; a year ago, 1.68 
per cent. This shows a small percentage from all 
causes. As regards full- timers and half - timers, 
there was a'gain in membership of 239 for the month ; 
of the total number of such members, 43 full-timers and 
one half-timer were on the funds in each week on the 
average. Still the proportions are small. The officials 
of the union dealt with 69 dispute cases and 54 
accident cases. In addition to the latter, 89 com- 
pensation claims were sent to the employers on behalf 
of injured members, making a total of B31 since the Act 
came into force. The financial gain in the month was 
714l. 6s. 6d., so that the association is financially 
sound, the expenditure being below the income. The 
details of each claim under the Compensation Act are 
given in each of the 89 cases, and also the results in all 
cases. The amount of compensation, and the date at 
which it commences, is given in each case. The resultsof 
the negotiations in cases of dispute are also given in all 
cases, The disputes cover a wide field, and are 
diversified, but in most instances the disputes were 
amicably settled. The et does not discuss or even 
mee = the strikes which hid taken place in Nelson 
an e. 


-_— 


The report of the Boiler-Makers and Iron-Ship- 
builders is the saddest record in the history of this 
important union. The total number of members on 
the funds reached 14,317 at the date of the report ; 
in the previous month the numbers were 11,968, and 
in the preceding month 10,774. The increase over the 
ag month’s figures ne was 2359. — ion, 

© report says: ‘‘A careful perusal e figures 
returned from the North-East Coast branches con- 
clusively proves that the increase is almost wholly 
due to discharges on account of the disputes that are 





in existence there ; at least 3000 of our members are 
directly suffering through the quarrels of others.” 
This is true, for the society’s members ted the 
modified terms of the employers. Independent ac- 
tion by sections is severely condemned. The total 
number of unemployed out of the aggregate on 
the funds was —previous month, 7680; on sick 
benefit, 2713—previous month, 2587 ; on superannua- 
tion benefit, 1723—previous month, 1701. The older 
men will now have to seek superannuation benefit, as 
the call wiil be for younger men. It is a sequence to 
disputes that the older men are no longer needed 
when the strike ends. The expenditure of the past 
month in benefits alone amounted to 21,495/. 12s. 6d., 
or equal to 5372/. 18s. per week. It is stated that 
*‘such an expenditure is enormous, and if carried 
throughout a ~~ year would mean 279,290/. for 
benefits alone.” In spite of all difficulties, the net 
increase in membership was nine, after allowing for 
deaths and those out of benefit by arrears. 


The report of the Ironfounders for the current month 
is not encouraging from the labour point of view. The 
total number on the funds was 4038, as compared with 
3721 in the previous month, Of those 1750 were on 
donation benefit—an increase of 131; on sick benefit, 
809—increase, 153; on superannuation allowance, 
1261 ; on dispute benefit, 52—increase, 7. There were 
also 160 other unemployed—increase, 30. The increase 
of unemployed is attributed to the one on the 
North-East Coast, in which members of this union are 
involved, but are not on strike-pay, so that they get 
nothing from the General Federation of Trade Unions. 
The weekly > on benefits averaged 14851. 8s., 
or over ls, 8d. per member per week. The total 
balance in hand was 92,0187. 19s. 1d.—decrease in the 
month 1171/. 6s. 2d. Itappears that the members out 
of work on the North-East Coast claim and receive 
extra benefit above the donation amount as per rule, 


hence the increased cost ; in the case of a lock-out the | J 


General Federation of Trade Unions does not contri- 
bute the strike allowance, only in cases of actual 
strikes. This seems strange, as the union funds pro- 
vide equally for both. The Ironfounders do not ap- 
par to be directly involved in the strikes alluded to, 

ut indirectly they suffer from lack of employment. 
The returns as to unemployment from the several 
branches do not indicate great lack of employment, 
except in the centres affected by disputes. In 42 places 
trade was from “short time” and ‘‘bad” to very ‘‘bad,” 
as against 33 in the previous month’s returns. In 40 
places trade was reported to be very good or good, as 
compared with 42 places last month. The increase is 
to be found in the number of members affected. It 
is notified that the general secretary is resigning, but 
no reasons are given. The nominations for the office 
are to be in by April 6. The conditions and duties 
are given as per rule. The Parliamentary representa- 
tive of the union gives his usual monthly report as to 
work in the House of Commons and otherwise. 





The strike of cotton-weavers in the Nelson and 
Colne districts is now happily ended, and the nego- 
tiations have been, or can resumed on all questions 
in dispute relating to a general price-list, with the 
view of conciliation in all matters relating to wages 
and other conditions of employment. There is every 
panes of seeing the great cotton industries of 

cashire and elsewhere working under a system of 
conciliation which will avert strikes and lock-outs in 
the future. . The task is not an easy one, but the men 
at the helm are sufficiently experienced to — the 
ship into a harbour of refuge if storms should arise or 
local interests clash. The employers of Lancashire 
have shown great forbearance in the face of a hostile 
force; the operatives surely will not linger in an 
appreciation of the facts. 





In our issue of March 6 last, we stated in ‘‘ Indus- 
trial Notes,” page 320, that the results of the emigra- 
tion scheme set on foot by the Salvation Army, the 
Church Army, and the Unemployed Committees were 
apparently not giving satisfaction, the complaints 
being that the persons sent were unfit for the work 

uired of them, and that they knew nothing of land 

tivation. We have since then received a letter from 
the Commissioner at the International Headquarters 
of the Salvation Army in London, pointing out that, 
so far as their movement is concerned, these remarks 
do not spply. In addition to this the Commissioner 
encloses a letter from the secretary of the Canadian 
Manufacturers’ Association in Toronto, which states 
that during the past year between 2500 and 3000 
workers of all grades have sought work through the 
agency of the Salvation Army, and that there has not 
been a single workman who came through that channel 
out of employment. 





Another step towards the settlement of the dispute 
in the Potteries was taken on Friday in last week, 
when a conference was held between the parties, the 
officials of the General Federation of Trade Unions 





being present. The suggestions made were such that 
the operatives’ representatives agreed to lay them 
before the workers at the earliest moment. 





The representatives of the Shipbuilding Employers’ 
Federation and of the trade unions whose members are 
on strike on the North-East Coast met in conference 
at Edinburgh on Wednesday last, the chair being 
occupied by Mr. F. N. Henderson, of Glasgow. From 
an unofficial statement, however, we gather that no 
decision was arrived at. 





Mr. George Barnes, M.P., the general secretary of 
the Amalgamated Society of Engineers, has very 
strongly condemned the action of the men in refusing 
to avail themselves of the compromise suggested by 
Mr. ae George for a settlement of the strike in 
which they are now engaged on the North East Coast. 
When addressing a meeting of. the society at the 
London Tavern on, Sunday last, Mr. Barnes said 
that the decision had raised the question of the 
effectiveness of trade unions. Bargaining had hitherto 
been possible because ‘of the confidence reposed in 
the union representatives. This recent vote had, 
however, gone far’ to destroy that confidence, and 
the employers might well say in the future that 
it was no use making bargains with the repre- 
sentatives of the men, because such representa- 
tives could not be trusted. In addition to this, Mr. 
Barnes went on to say, ‘‘I for one have no hesitation 
in saying that it is an absurd and illogical position for 
any section of the society to be able to draw at will, 
and without check, on the funds of the society as a 
whole, and in spite of the duly accredited representa- 
tives of the society as a whole. Everything that could 
be done was done for the men, and it now remains for 
the society itself as a whole to say what shall be the 
next step.” We think that Mr. Barnes was thoroughly 
justified in these remarks, for if such sectional voting 
in opposition to the advice of the men’s representa- 
tives me the practice, it will mean the end of all 
negotiations in disputes between employers and em- 


ployed. 


The position of the iron and steel industries has not 
much improved, though the tone in the markets is a 
little better. It may be that by the time of the 

uarterly a the prospects will be brighter than 
they have been for some time. The position of the 
engineering trades shows little change as compared 
with the returns of a month ago. The proportion of 
union men unemployed was 5.9 per cent., as compared 
with 5.8 per cent. in the month previous, and 2.8 per 
cent. a year ago. On the North-East Coast the pro- 
portion of unemployed was 16 per cent., exclusive of 
those on strike ; the next largest proportion was on 
the Clyde, being 12.3 per cent. ; ook in East Scotland, 
10.9 per cent. In the Manchester, Salford, and Liver- 
pool districts, 5.1 per cent. were unemployed—previous 
month, 4.5 per cent.; in the Oldham, Bolton, Black- 
burn, and Burnley districts, only 3.9 per cent. were 
unemployed, as com with 4.2 per cent. in the 
month previous. This is accounted for by the activity 
in the textile machine-shops, in which much overtime 
is being worked. In the shipbuilding trades the mean 
average of unemployed was 20 per cent. - In the other 
iron and steel-using trades the proportions varied. 








The motion to commit the House of Commons to the 
rinciple of an eight-hour day was talked out. The 
sovernment refused to accept the motion as applied to 

all trades, and the Labour Member representing the 
agriculturists spoke against the motion. The other 
Labour Members who spoke supported the motion, 
and gave specific instances of the benefits of an eight- 
hour day in certain industries. 


The referee at the Board of Trade, to whom the 
question of a minimum wage in the boot and shoe 
trades was referred, has given his award in favour of 
293. per week to the lasters and finishers ; the opera- 
tives demanded 30s. per week. The advance is there- 
fore ls. per week instead of 2s., as demanded. This 
award covers the whole of the Northampton districts. 








Our Locomotive Exports.—Our exports of locomotives 
show a considerable falling off for the two months so far 
expired this year, compared with the exports for the corre- 
sponding periods of 1907 and 1906. We give below two 
tables showing the exports for the month of February, 
and for the year up to the end of February :— 


1908. or °® 1906. 

£ £ 
Total for month of February .. 161,917 220,466 205,338 
Exports to British India for = 

50,117 51,562 76,797 


month of February .. <s 
rts to South America for 
month of February .. ne 98,198 132,864 90,942 





£ £ £ 
Totalfor year toendof February 439,560 606,113 45,481 
Exports to British India to end = 
February .... -- 148,492 104,906 169,293 
to South America to 5 
end of February... .. .» 115,689 416,664 156,006 
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THE SPECIFIC HEAT OF SUPERHEATED 
STEAM.* 


By Professor Cart C. THomas, Ithaca, N.Y. 


Tue specific heat of superheated steam is of interest to 
engineers, because upon it depend the answers to the two 
following questions :— — 

(2) How much does it cost, with given efficiency of 
steam-heating apparatus, to produce superheated steam 
of given pressure and temperature at a given rate? 


(}) What amount of heat energy may be counted on as | 1905, 1906, 


available in unit weight of superheated steam of given 
pressure and temperature ? 

Since the specific heat of any substance is the quantity 
of heat required to change the temperature of unit weight 
through 1 d without producing any other physical 
or chemical change, and since this quantity may or may 
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the advantage derived from certain improvements in the 
apparatus, and will therefore be first described. 

Study of the characteristics of the flow of steam, super- 
heated or otherwise, and with or without entrained water, 
have resulted in the development of the special apparatus 
= by the author for the measurement of specific 

eat. 
_ Preliminary Apparatus and Experiments.—The follow- 
ing notes are intended to convey an understanding of the 
line of reasoning, and the method and apparatus em- 
ployed by ne and his assistants during the years 

The first experiments consisted in ing superheated 
steam through a bomb calorimeter. Tn thes culecianeter 
were electric resistance-coils, which served to raise the 
steam temperature from T, at entrance to T, at exit. The 
electrical energy and the subsequently condensed steam 
being measured, the mean specific heat could be calcu- 
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Norsr.—(Fig. 8.) During runs for obtaining double radiation 
loss, heating is done in the left-hand calorimeter A only, 
and the steam is ex 

s 8, in the right-hand calorimeter, before its temperature 

is taken by means of the thermo-junction. 


to radiation from walls of space 


B. ermo- 


Cc junction. The plate O is screwed in, and separates the 


lower part of the calorimeter from the upper 
during runs for obtaining radiation loss values. 
steam is not superheated, in regular runs, till it reaches 
the upper part, marked 8, and the radiation loss occurs 
from space 8S, and not from that below. The lower 
space M is kept filled with wet steam during radiation 
runs. The connection D is simply to keep the walls of 
the calorimeter hot, with steam of same temperature as 
was in contact with these walls during the experiments 
with normal radiation surface. 
conduction from the upper 
steam is passing, to the lower walls, which are jacketed 
with wet steam, to be 
ments with one calorimeter. 














The 


This is to cause the 
part, where the superheated 


the same as it was in the experi- 
Apparatus as arran 


during radiation runs, in which the radiating mm ge 


double what it is in the 
runs steam 
only, the 


ular runs. In the regular 
through the left-hand calorimeter A 
ht-hand calorimeter E being removed 


entirely. 


From 
_ oiler 
not depend upon the initial temperature and pressure of 
the substance under consideration, it follows that the 
specific heat may be practically constant, as in the case of 
water, or variable, as with gases. If the latter, the true 
— heat, or specific heat at a point, must be con- 
ered. 
In some calculations it is necessary to have a knowledge 
the value and law of variation of the mean ific 
heat, or the average amount of heat required per degree 
in changing the temperature of a substance from some 
assumed starting temperature to some other tempera- 
ture. This mean specific heat is more often required 
es calocietions than is the specific heat at a 


The results given in this paper show both true and 
mean specific heats of superheated steam, the mean 
for temperature ranges starting at the saturation tem- 
sa er 

final form of apparatus was developed after a series 
of painstaking inventlantions extending over several years. 
*hese preliminary experiments are important in showing 


* Abstract of paper read before the American Society 
echanical Engineers, 








lated. A portion of the electrically-supplied heat, however, 
was lost by radiation and conduction, notwi ing the 
precautionary use of glass inlet and outlet tubes for the 
steam, and heat-insulating supports for the calorimeter. 

Attempts to ascertain the radiation loss, by supplying 
just enough electrical energy to keep the temperature 
the steam constant in its passage through the calorimeter, 
were but partially successful, owing to the impossibility 
of keeping surrounding conditions, or the rate of flow of 
the steam, unchanged during the various tests. 

A further disadvantage of this method and a 
lay in the slightly higher pressure at the entrance 0- 
meter than at the one at exit. This was obviated in the 
final experiments by employing only one thermometer, in 
a fixed position, for measuring both initial and final 


being | temperatures. 


In order to eliminate various sources of error that had 
become apparent, two identical electrically-heated calori- 
meters were arranged in as shown in Fig. 1, de- 


tails on an enlarged scale being represented in Figs. 2 to 5. 
Each containing-shell was j on the inside by steam 
at the initial tem ture. steam as indicated 
by the arrows, Fig. 1, through electric heating coils 


so insulated from the entering steam passage that the 











further superheating was supposed not to affect the tem- 
perature of the steam next the exterior walls of the 
calorimeter, thus insuring the same radiation from both 
instruments. 

To one calorimeter was supplied electrical energy suffi- 
cient to raise the temperature from some convenient tem- 
perature, say 250 deg. to 270 deg., and to the other to 
raise the yy from the same initial temperature— 
Thee bens howe of ing through 

ere being the same quantity of steam going throug 
each calorimeter, and the radiation loss for each being 
the same, the difference in watts required to effect the dif- 
ferent increases of temperature in the two calorimeters 
(in this case 20 deg.) represented the heat necessary to 
— the given quantity of steam from 270 deg. to 
290 deg. 

Upon leaving the two calorimeters the steam passed 
through condensers, thence to accurately-bored measuring. 


Vl 





NX 
Le 
f 


tubes containing floats operating needle-points. By so 
regulating the discharge valves of the calorimeters that 
the two needle-points passed up the scale absolutely to- 
gether, equal quantities of steam could be passed through 
the two calorimeters. Se 
Glass tubes were employed at entrance and exit in 
order to prevent conduction losses. The temperatures of 
incoming and outgoing steam were taken by means of 
thermo-couples placed in the glass inlet-and outlet tubes. 
In building up the apparatus, one after another of the 
causes of error in the previous investigations were attacked 
and eliminated by providing the following conditions :— 
(a) en of a continuous supply of steam 
superheated toa given constant temperature and main- 
tained at a given constant pressure, This was 
plished by passing steam from a small water-tube 
through an electric superheater, before which was placed 
a separator and athrottle-valve. Thesteam pressure was 
kept uniform by a man at the throttle-valve continuous] 
observing a steam-gauge. The steam passing throug’ 


Wa 


the electric superheater at constant oa was raised 
in tem: ture by a tho hly-controlled electrical input, 
until the steam, upon ing the two calorimeters, 


at the given desired initial condition, ready to be hea 
further in the calorimeters for determining the specific 
heat. The steam entered and left the two calorimeters 
through the glass tubes already described, and 

directly over or around the thermo-couples for measuring 


tem tures. 

0) A uniform supply of electrical energy at constant 
voltage, and a means of varying the amount of electrical 
energ between narrow limits. This was obtained by the 
use of a motor generator set equipped {with a Tirril regu- 
lator. The resistance used for controlling the amount of 
current consisted largely of incandescent lamps. These 

— 
C. 
le 


were used because they are not much affected b: 

rature changes in the room, currents of air, 

ines of electrical energy was m og 
milli-voltmeter so arranged as to read both volts and 


amperes. This was done to avoid errors in reading two 


se te instruments. 
c) Means for cooteety meen the temperature of 
the steam entering and ing the calorimeters. After 


an extended experience with best mercurial thermo- 
meters. obtainable in this country and abroad, ib was 
found that the lack of constancy of the mercurial thermo- 
meter rendered it totally unfit for this class of work. 
Temperatures were therefore measured 2 

tions which are aye inserted in the desired — 
and which can be cali with accuracy. Platinum 


——_—_—_— 
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resistance thermometers were tried, but displaced in 
favour of the thermo-couples. : 

(d) Means for eliminating the errors introduced by 
radiation of heat from the apparatus. This was done, as 
— described, by arranging for equal radiation losses 
from the two instruments. To make sure that the radia- 
tion losses were the same from the two calorimeters, 
special radiation runs were made by passing superheated 
steam through the calorimeters and introducing just 
enough electrical energy to equalise the entering and exit 
tem tures. Z 

(ce) Means for thermally isolating the apparatus, and 
thus minimising the loss of heat by conduction through 
pipe-connections and supports. he pipe-connections 
were the glass tubes described, and the supports were 
wooden blocks covered with Portland cement, upon which 
the calorimeters rested. 





(f) Means for obtaining a continuous measure of the 
amount of steam passing through the calorimeters ; inter- 
mittent weighing of the condensed steam is not satisfac- 
tory. The continuous measure was obtained by using 
the uniform diameter tubes containing the floats actuat- 
ing needle-points. 

© ap tus was operated by Mr. C. E. Burgoon, 
Fellow in Sibley College, in 1905-6, and the great care and 
skill he bestowed upon the work resulted in the per- 
formance of about one thousand experiments, the results 
of which are shown in Fig. 15. During this extensive 
set of experiments, however, it became ap t that 
the apparatus as a whole, while it provided for elimi- 
nating the errors described, was too complex, and re- 
pom too many accurate readings to be practical of 
operation to the degree of accuracy desired under the 
circumstances. There were, for example, four thermo- 
junctions to be read as nearly simultaneously as pos- 
sible; there was an auxiliary po ed to control ; 
there was the discharge from two calorimeters to regulate 
and to measure, and the electrical energy supplied to the 
two calorimeters, as well as to the auxiliary superheater, 
to be controlled. However, these experiments, occupying 
about a year, gave fairly reliable values for the specific 
heat of superheated steam, and showed in a general way 
what has been proved b the later experiments to be the 
law of variation. But the more important service of the 
experiments was to show the necessity for greater sim- 
plicity of apparatus. 

Final Apparatus and Experiments.—The larity of 
the final results, presented in Figs. 9, 10, 11, and 12, is due 

a, to the fact that the apparatus has been simpli- 

ed by the discarding of a t deal of what formerly 
seemed essential. One of the chief improvements came 
with the development of the steam calorimeter shown in 
Figs. 6 and 7. is calorimeter, while it is used for deter- 
mining the quality of steam, has, on account of its sim- 
plicity of construction and operation, been found specially 
well adapted for determining the specific heat of super- 
heated steam. 

The apparatus used in the final experiments consisted 
essentially of the following :— 

{@) A source of steam under complete control ; 

b) Asource of electrical energy under complete control ; 
_(c) An electrically-heated calorimeter, containing a 
single thermo-junction, shown at E, F’, Fig. 6, introduced 
immediately into the steam, and capable of accurately 
measuring the temperature of the same. The details of 
the a tus are such that all conditions are under the 
control of an operator standing at a table where all read- 
ings are taken. 
he calorimeter, Fig. 6, is in'a vertical position, and 
receives steam from the boiler and separator, through the 
steam entrance A to the calorimeter. is steam carries 
moisture along with it, into the small vertical holes con- 
taining the resistance coils C (Fig. 6). 

If all the conditions are steady, and sufficient elec- 
trical energy is being introduced at a constant rate, the 
moisture is evaporated from the steam, and the whole 
amount of steam is yoy to some fixed tempera- 
ture depending upon the electrical cnsegy supptiod and 
the condition of the entering steam. If the proportion 
of water brought in with the entering steam increases or 
decres the temperature, as shown by the thermo- 
junction E, indicates such change by an immediate fall or 
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rise. Thus, if the percentage of water increases, the 
constant supply of electrical is not sufficient to 
raise the steam temperature as high as it could when it 
had less evaporation to perform before beginning to super- 
heat. The relative constancy of all conditions is there- 
fore shown by the degree to which the image on the 
screen showing the electromotive force of the thermo- 
junction E remains fixed in position. It requires two or 
more hours’ time after starting the apparatus preparatory 
to making a test for all conditions to become absolately 
steady. the conditions have become steady, there 
is ing through the space above the heating coils U, 
and about the thermo-junction E, superheated steam of 


& given temperature and pressure, flowing at a given | o 


constant rate. The electrical energy supplied is doing 
the following three things :— ‘tp 
(a) Evaporating the moisture brought in with the steam. 


71. 


(418.6) 


» Superheating the total amount of steam. 
(c) Heating the surroundings because of radiation from 
the calorimeter. 

_ The velocity of the steam through the coils is compara- 
tively very low—from about 14 ft. per second at 500 Ib. 
pressure absolute, to 18 ft. per second at7 Ib. pressure 
absolute. The higher velocity at low pressures is due to 
the greatly increased volume per pound of steam. The 
vertical tion of the eter is an important 
feature : fret, because the steam and water are distributed 
more nearly uniformly than they would be if the calori- 
meter were horizontal ; secondly, because the superheated 
steam rises at once into the small space above the coils, 
and attains a uniform temperature as it passes out 
through the constricted passage about the thermo-junc- 
tion. The calorimeters in the series of experiments 
already described were horizontal. 

_ The experience thus gained led to adopting the ver- 
tical position, and the advanta of this were at once 
apparent. By careful study of the steam as it passed 











through the glass exhaust-nozzle G, it was found that the 
thermo-junction would indicate no rise of temperature 
above that of saturated steam so long as water was going 
through with the steam. As soon as sufficient electrical 
energy was being introduced to make the water disappear, 
however, any further addition of energy caused a rise of 
temperature of the steam. Ina horizontal position thie 
distribution of the contents of the calorimeter is not so 
uniform, and the indications of the thermometer are less 
reliable than when the calorimeter is vertical. In the 
vertical position, when water is passing with the steam 
it collects upon the tube of the thermo-junction as well 
as u the walls of the passageway, and, dripping down 

ff the end of the junction, causes the latter to be in con- 
tact with the water as pag dn there is any water present, 

It is thus possible to know with certainty when the 
steam has just become dry and saturated, and to distin- 





Degrees Superheat. Fah. 


Fahy, 


guish between this condition and that of either wet or 
of superheated steam. feature which contributes to 
the uniform evaporation of water and superheating of 
steam is that the spiral heating coils present a sinuous 
outline as one looks into the holes in the soapstone, and 
they a the vision from extending over the com- 
plete length of the holes. The steam and water are thus 
caused to come into very intimate and positive contact 
with the coils. The wire composing the coils is about 
0.046 in. in diameter, so that coils such as have been 
described t a considerable surface,. and. quite effi- 
ciently baffle the steam passing up through the twenty- 
four }-in. holes in the soapstone support. 

After a sufficiently extended study has been made, with 
the assistance of the glass outlet-nozzle, to render the 
determination of the saturation condition possible and 
positive, the glass was no longer used. 

Methods by Which the Re were Obtained and Corro- 
borated.—The whole operation of drying the steam pre 
paratory to evaporating it, and of superheating it to some 
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desired temperature above that of saturation, is done in 
the one calorimeter, shown in Fig. 6; and the tempera- 
tures are all read by means of one thermo-junction, shown 
at E F. The apparatus thus consists essentially of one 
calorimeter, one thermometer, a source of steam, and a 
source of heat in the form of electrical energy. It has 
been only thi h the discarding of one piece of appa- 
ratus after another, doing away with preliminary super- 
heating, that the degree of uniformity shown by 
curves has been made possible of attainment. 

Briefly, the method used is as follows :—All conditions 
having mn arranged so that they can be controlled, 
thus providing for practically absolute steadiness of steam 
pressure, voltage, and steam supply, steam is started 
through the calorimeter, and the whole system is allowed 
to run for several hours before taki i hen 
finally steady conditions have been obtained, steam of a 
certain quality is entering the calorimeter. Electrical 
energy is introdaced. sufficient to dry this steam, as indi- 
cated by the thermo-junction in the calorimeter. Any 
change in quality is at once indicated by temperature 
change, a8 previously described. Standard conditions 
having been obtained—that is, a given quantity of steam 


13. 


~ 


Britush Thermal Units 


(wien) 


Passing through the calorimeter per unit of time, and 
receiving just enough electrical energy to dry it, and 
thus bring it up to the “standard,” or dry-steam condi- 
tion, then enough electrical energy is led to raise 
the temperature of the steam through a given range, 
either 20 deg., 40 deg., 60 deg., 80 deg., 100 deg., or 
150 deg. Cent., corresponding to 36 deg., 72 deg., 108 deg., 
144 deg., 180 deg., and 270 deg. Fahr. respectively. 

The energy required to produce this rise of temperature 
having been noted, the initial standard (dry and satu- 
rated) conditions are gone to by dropping out the 
energy introduced to give the range of temperature. 

1s forms a check on the constancy of the standard 
condition. From these data specific heats, including 
radiation from the instrument, are calculated for the 
Yarious pressures and temperature employed. 

The (/uestion of Conduction and lation 


¢ Losses 
the Calor imeter.—To minimise conduction losses the calori- th 


meter is connected to the pi leading to and from it 
by means of a thin steel tube, turned to approximately 
in. outside diameter, and bored 7, in: inside. 

To obtain @ measure of the heat actually entering the 
steam, entirely a from radiation losses, and in order 
to verify the resulta, two independent methods were em- 
ployed, and two independent sets of tests, each covering 

entire field, were made as described below. 


Method No. 1.—The first set of tests was made with the 
calorimeter simply lagged with magnesia sectional cover- 
ing. The whole of pressures and temperatures was 
investigated with this arrangement. Then to find the 
radiation losses the same experiments were repeated with 
the steam going through two calorimeters exactly alike, 
and in series, as shown in Fig. 8, so that there was twice 
the radiating surface exposed to superheated steam in the 
second case that there was in the first. It, of course, 
required more energy ) : 3 
with twice oe endieting cae 7 it yo oven with the 
original single calorimeter. Fig. ows the arrangement 
of the calorimeters during runs, in which the normal 
radiating surface was doubled. Thelegend accompanying 
= ~ is explains the reasons for the arrangement em- 
ployed. 

These runs were made from 7 lb. absolute to 300 Ib. 
absolute, while the subsequent runs, by the second 
method, were made from 7 lb. absolute to 500 Ib. absolute. 
The same degrees of superheat were used in the two cases. 

The difference in energy required to uce the same 

temperature difference in the two sets of experiments is 











equal to the radiation loss. 
Fal. 


Britush Thermal Uruts. 


From the constant-pressure curves the true specific 
heat may be found as well as the mean specific heat. 
Method of Making Calculations.—Let 


W, = weight of dry steam flowing per hour, in 
pounds. j 
W, = weight of superheated steam flowing per hour, 
in pounds. 
E, = — required to dry W, pounds of steam per 
our. 


E, = watts required to and epee W, pounds 
of steam per hour through T degrees. 
S = watts uired to superheat 1 lb. per hour 
through T degrees. 

Calculations including single radiation—that is, radia- 
tion from one calorimeter. Let 8, watts be required to 
superheat 1 Ib. of steam per hour through T degrees, 
including the watts radiated by the superheated steam, 

en 


= Er, _ 5 
We. Wi 
Double Radiation.—Let S, watts be required to super- 
heat 1 Ib. per hour through T degrees when the steam is 
ex to doubie radiation, as shown in Fig. 8. 
en, if S equals the watts actually going i 
steam per pound to raise its temperature 


into th 
degrees, 





to produce the same temperature | d 


when steam is exposed to single radiation 
S, = 8S + radiation, or 28, = 28 + 2R; 
when steam is exposed to double radiation 
S. = 8 + 2 radiation, or S, = S + 2R. 
Subtracting, 2S, — 8, = S. 

Since 1 watt-hour = 3.412 British thermal units, the 
heat units required to raise 1 lb. of steam through T 
egrees = 3.412 S, and the mean specific heat over that 
range of temperature is 

n-4 3.4128 
p TT 

Roughly, the radiation varied from 12 per cent. of the 
electrical ae introduced at low temperatures and 
pressures to about 25 per cent. at high temperatures and 


pressures. 

Second Method.—It now remains to be shown how the 
results just described were verified by an entirely different 
method of dealing with radiation :—First, by greatly re- 








ducing radiation, and making a complete series of tests. 
Seen, by making the nearest possible approach to elimi- 


ré 


‘7 618 78 20 24 


Entropy. 
nating radiation and making another complete series of 
tests. 


The reduction of radiation was accomplished by ing, 
consisting of two eylindrical silver-plated and ging 
copper cans, placed concentrically over the calorimeter. 
The cans rested upon a flat foundation of asbestos plastic, 
and the outer can was with the same material. 
An air space thus existed between the calorimeter and 
the inner can, and one between the two cans themselves. 
The silvered and polished surfaces of the éans were for 
the purpose of reflecting the heat which tended to pass 
through the air 5) 

The result of the use of this lagging was the almost 
complete prevention of radiation. As an evidence of this 
the hand could be comfortably held on any part of the 
lagging even when the temperature in the calorimeter 
was 750 deg. Fahr. The radiation varied from about 1 to 4 
per cent., at low temperatures, to about 24 to 5 per cent. at 
high temperatures, the increase being with increase of 
pressure in all cases, as well as with increase of temperature. 

inally, a coil of resistance wire was introduced in the 
space between the two cans, and a thermometer was used 
to ascertain the temperature resulting from passing cur- 
rent through this coil. A complete series of tests was 
again made, during each of which the air. jacket space be- 
tween the two cans was maintained at a temperature 
equal to that to which the steam was being superheated 
in the calorimeter. ke 

The results obtained by correcting for radiation by 
doubling it, and those obtained by eliminating radiation 
with the independently-heated air-jacket coincide almost 
absolutely for temperatures up to and including 144 
degrees superheat. At 180 degrees a little too much 
allowance was made for radiation, when working by the 
first-named method at pressures below 50 Ib., and above 
that pressure not quite enough allowance was 


232 238 24 25 


(W34.) 





With the silvered-can i ion without the introduc- 
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tion of heat in the air space, radiation was greatly re- 
duced—almost completely, in fact—by the reflecting cans 
one: ben be ge was sti aoe pee lost, as as ae by 
the somewhat greater amount of energy required to pro- 
duce a given result than was required po radiation 
was eliminated. The difference in energy required is 
seen to be very small at low temperatures, and increases 
naturally as the temperature in the calorimeter increases. 
The final results are shown in thermal units in Fig. 13. 
From Fig. 13 either the mean specific heat, or the specific 

heat at a point, may be taken off directly. u 
curves are simply the reproduction to a larger scale of the 
left in just the condition last 


lower curves for the first 30 deg. of superheat. 
The ap tus has 

described, with the independently heated air-jacket 

within the silvered copper cans, and various corrobora- 

tive tests have been made besides those presented in this 


The zero line, or line of zero pressure, in Fig. 13 was 





48 


100 120 140 160 180 200 
Degrees Superheat.Fah. 


0 20 @ 60 80 
(wat) 


obtained by extending expsrimentally-determined curves 
back to the line of zero pressure on those figures, by a 
process of fairing. Since the experiments included deter- 
minations at 7 lb. absolute pressure, the distance through 
— it was necessary to extend the curves was very 
small, 

In this connection it is of interest to note that the 
lowest number of degrees of soon used in the experi- 
ments made before August 1, 1907, was 20 deg. Cent., or 
36 deg. Fahr. It was later desired to corrobnate the 
results obtained by extending the curves in Fig. 17 from 
the 20 deg. Cent. points through zeio, which had been 
done by Lend wap of fairing the curves, aided by certain 
experimentally-determined points obtained during low 
superheat runs. Two monthsand a half after the experi- 
mental work originally contemplated was finished, it was 
decided to explore the region of 10 deg. Cent. superheat 
(18 deg. Fabr.). As a result, the curves in Fig. 13 were 
completely checked and verified, for a —— midway 

eg. Cent.—that 


between zero deg. % and 20 
is, at 10 deg. Cent., or 18 deg. Fahr. 

(g) Comparison of Results with those Obtained in Various 
Other Investigations of the Subject.—That the specific heat 
of steam is not constant has been believed by physicists 
and engineers for some years, and testimony from many 
sources unanimous in confirming the belief that 
it varies in some way ; either with change of temperature 
or of me or with both temperature and pressure. 

In 1904 the writer had occasion to make use of values 
of the total heat of superheated steam, and as a matter of 
convenience plotted constant-pressure and constant-heat 
curves in a t 7 tropy diagram, using values 
for the specific heat of superheated steam such as had 
been published at various times. The first set of values 
used assumed the specific heat to vary with the pressure 





only. It was found that they plotted into fairly smooth 
curves until the curve of 1250 thermal units is reached, 
although that curve to show uncertainty of 


character. As higher values for the heat contents are 
used, such as 1300, 1350, &., the curves become more 
and more irregular, finally entirely departing from the 
characteristics possessed by the curves of lower heat con- 
tents. In other words, the curves do not form a uniform 
set, or family, showing similar characteristics. Exami- 
nation in this manner of various results at that time 
available formed the initial step showing the necessity 
for, and leading on to, the —- investigation. 

It should be said here the mere fact that certain 
values, assumed to represen: the specific heat of steam, 
plot into smooth curves is not necessarily any indication 
that those values do really represent the ific heat of 
steam, or of any other substance. But if any assumed 
values of specific heat, or of any other physical character- 

“istic in Nature, do not plot into curves of a common 
family, it is highly probable that the correct determining 
coefficients have not been used. Many curves, however, 


could be found and used tentatively to represent th 
variation of the. specific heat, which would, for mathe- oat 
matical reasons, modify the expressions used in calculation 
of the heat diagram, so as tc give smooth and related 
curves. 

In Fig. 16 the results obtained by Mr. Burgoon with 











the apparatus shown in Fig. 1 are plotted, constant-pres- 
sure and constant-heat lines being added for the super- 
heated region of a tem ture-entropy diagram. At 
about 1270 thermal units the curves of constant heat begin 
to be uncertain in c , and above that value they 
[anew f change direction, finally assuming entirely 
ifferent characteristics from the lower heat curves. 

The broken-line curves, marked B (Fig. 14), are plotted 
from the results of the work of Messrs. Knoblauch and 
Jakob, published in the Zeitschrift des Vereins Deutscher 
Ingenieure, vol. li., 81, 1907. At 1250 thermal units 
the curve of constant heat begins to waver, but is almost 
straight, and at higher values the curves turn down at 
the high-pressure ends, tending to depart more and more 
from the family characteristic. This is largely due to 
the fact that the curves of specific heat, as determined by 
these investigators, show a decrease of the specific heat 
with increasing temperature until a minimum is reached 
for each pressure, after which the specific heat increases 








I will be noted from Fig. 14 that the constant-heat 
curves, plotted from the values of specific heat given by 
Messrs, Knoblauch and Jacob, are in — quite 
closely in agreement with the results of the present 
investigation, a where the change in method of 
variation occurs; but the lack of regularity of the con- 
stant-heat curves plotted from their results indicates that 
the true law of variation of specific heat is not expressed 
by thecurves, for the entire range of temperature covered 
by the experiments. . 

Conclusions.—(a) The epecific heat of superheated 
steam varies with both pressure and temperature. It 
increases when the pressure of the steam increases, and 
diminishes with an increase in the temperature. 

(b) The specific heat increases and decreases more 
rapidly when near the saturation point, with increase of 
pressure and temperature respectively, than is the case in 
conditions more remote from the saturation point. 

(c) These conclusions apply over the whole range 


Entropy 


with increase of temperature. An increase in the value 
given to the specific heat tends to lower the curves of 
constant heat, use the greater the specific heat the 
smaller will be the temperature range through which it is 
I y to heat the steam in order to give it a certain 
increase in heat contents. 

On the other hand, a continually decreasing specific 
heat tends to keep the high-pressure ends of the constant- 
heat curves up, and to cause the curves to remain in one 
family. It will be appreciated readily that the higher 
the temperature and pressure to which one is attempting 
to work ex entally, the more difficult it is to control 
radiation losses. If these losses are not thorougbly 
allowed for, an experimenter is likely to arrive at too 
high values for — heat in the higher temperature 
ranges, because, due to unaccounted-for radiation losses, 
it appears that more heat is being expended to superheat 
steam than is in reality going into the steam. The 
author had this ny wo in early investigations, and it 
is probable that it has been the common experience, 
one which led to the belief some years ago that the 
specific heat of steam was very much higher than it has 
since been proved to be. 


and | been very largely the 








covered in the present investigation, which include pres- 
sures from 7 lb. absolute to 500 Ib. absolute per square 
inch, and up to 270 deg. Fahr. superheat for all pressures 
employed. The values of the specific heat and the laws 
of variation are shown in Figs. 9, 10, 11, and 12 inclusive. 
(d) The Mollier heat diagram, Fig. 17, forms a graphical 
steam-table, the superheated region of which has. been 
calculated from the results of the present investigation. 
The writer wishes to express his appreciation of the 
assistance that he has received from a large number 
of colleagues and workers in allied lines, for without the 
co-operation of others it would have been impossible to 
carry to completion the investigation forming the subject 
of this paper. Particularly, the interest of Mr. E. W. 
Rice, vice-president and chief engineer of the General 
Electric Company, and the constant interest and assist- 
ance given to the work by Dr. W. R. Whitney, director of 
the research laboratory, General Electric Company, 
that of Dr. W. D. Coolidge, of the same laboratory, have 
sustaining influences throughout 
the investigation. The a us used in the experiments, 
aside from that furni by Sibley Coll Coen 
University, was all loaned by order of the ve-na 
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GASES CONTAINED IN IRON AND STEEL. 

Octave BoupovarD (Comptes Rendus, 1907) has heated 
in @ vacuum paceman iron in the form of bars 1 square 
centimetre in cross-section, sheet 1 millimetre thick, wire 
2 millimetres, 1 millimetre and 0.5 millimetre diameter, 
and also filings. Wire 1 millimetre thick when heated at 
the temperature 445 deg. Cent., does not evolve gas; but 
at the same temperature 31.5 ignaoe of filings evolve 6.45 


cubic centimetres of gas, aye and carbon 
monoxide. The results of heating at 1100 deg. Cent. in 


a vacuum three times, allowing fifteen days’ exposure to 
the air between the consecutive ignitions, are given in 





the following table :— 


extracted up to 1200 deg. Cent. As in Boudouard’s 
experiments with i the gases evolved consist of 
carbon monoxide and dioxide, —— and nitrogen. 
As the temperature is raised, the first constituent to 
copens is carbon dioxide, disappearing at about 550 deg. 
t. (Ao). Nitrogen then appears, and persists at 
higher temperatures, but not rising above a mean value 
of 10 per cent. Above 400 deg. Cent., hydrogen and 
carbon monoxide constitute the main portion, in pro- 
portions subject to sudden alteration with the tem- 


perature. 

Of the two bars of steel tested, a | volume of pas 

was evolved, and commenced sooner from the first 
the second, probably owing to the finer sub- 


























aCe } 
Cunic CENTIMETRES OF GAS PER | 
Surf. in Cusic CENTIMETRE OF MuTaL DURING! ToTaL Gas EvoLvep In Cupic CENTIMETRES. 
State of A gation Hess te Heatines at 1100 Dea. Ornt. 
of Iron Tested Grammes.| Centi- wii . Ser ie 
‘iensaa | secona.! ‘Thiea. | Total. | Total, | Carbon | Hydro-| Carbon | Nitro- 
| First. " | | & Dioxide. gen. |Monoxide.| gen. 
Wire ot foSmm. ..| 8 aos | 67 | 18 | are | 7.72 | s370| 622 | 1180] 1270 | 230 
a mm. 40 2133 | 6.7 | O82 | 063 | 7.05 | 3643 | 7.01 | 7.88 | 20.28 | 1.36 
ee: ARMM, 5. ws 108.8 | 49 2 13 | 820 | 
Bar of cross { 1 sq. cm. (1) 22 0. } | 
one } 8q. cm. 3) - ss 0.56 ln 0.51 | 1.78 | | 
Sheet o' 1mm. | \e | | 
thickness (mm. (2) 41.5 | 80 DP pend Bo 786{) ra75 | 5.08 | 17.40 | 53.46 | 2.81 
Filings of 1 square ery | | | | 
a= h Me I e =} 46 { grec }| 161 | 3.56 | 0.08 | 19.74 | 106 | 6.16 | 29.17 | 0645 | 5.22 
| | } Bias 3. 3's | 


The total percentage weights of gas evolved are, for 
the four specimens te ol 0.0957, 0.1029, 0.099, 
and 0.2207 ; and these quantities are of the same order 
as the amounts of sulphur and phosphorus ordinarily 
present. The values obtained for ——- are of the 
same order as found by H. Braune in 1905 and 1907, and 
the whole of the mon rgeees to have been extracted. 

The experiments show that it is, extremely difficult to 
extract the gases contained in iron, for the metal after 
a third ignition at 1100 deg. Cent. retains an appreciable 
volume of gas, varying according to its state of division 
—from 0.5 per cent. of total volume extracted in the 
case of filings to 20 per cent. with bar iron or sheet iron. 
In a vacuum iron begins to volatilise at 900 deg., and does 
80 ver Seen at 1100 deg. Cent. — 

G. Bel oc has proved that when steel is kept at a tem- 
perature superior to 800 deg. Cent. decarburisation takes 
place, and has shown that this is independent of the 
atmosphere in which the heating takes place, and that 
even in hydrogen the decarburisation is undiminished. 
If the steel is placed in a vacuum, and then quickly 
heated, decarburisation takes place. If the metal is first 
heated for a long period at about 550 deg., then at above 
800 deg., no decarburisation takes place. At the lower 
temperature the occluded gas is expelled, and the decar- 
burisation is associated with the presence of occluded 

In the absence of occluded gas there is a volati- 
feation of some iron, and the residual carbon combines so 
as tosuper-carbonise the steel. When steel wire is heated 
in porcelain tubes containing air, carbon dioxide is formed ; 
whilst in hyd , saturated hydrocarbons are uced ; 
in both cases decarburisation of the steel es place. 
When stee] is heated under reduced pressure, a portion 
of the wire is volatilised, and the remainder becomes 
supercarboni (see ante); but this volatilisation is re- 
tarded by the presence of a layer of oxide on the surface 
of the steel, and is inhibited if the tube containing the 
steel be heated externally. Continuing these investiga- 
tions (Com, Rendus, 1907) upon the gases occluded in 
steels, he describes (1) the nature of the gases; (2) the 


form of the curves in ¢ and “ relatively to the total 


volume, and to the volume of each gas; (3) the relative 
proportion of each gas at different temperatures ; (4) the 
relations of these curves to the critical points; (5) varia- 
tion of the gases according to the thickness of the section 
of metal from which they are derived ; and (6) their altera- 
tion with different s A very soft steel containing 
0.12 per cent. carbon, 0.03 cent. silicon, 0.02 per cent. 
sulphur, 0.018 per cent. phosphorus, and 0.35 per cent. 
molybdenum, chosen so that its critical points are well sepa- 
rated was tested, the critical points being first determined 
by Roberts-Austen’s method. The volume of gases 
evolved at different temperatures was found to have an 
intimate relation to the critical points of the iron, and to 
be in three stages :—1. The evolution begins at 150 deg. 


to 400 deg. Cent. ; the - curve has a small minimum at 
200 deg., and a small maximum at 300 deg., but the evo- 
lution is small below Ay. 2. Between 500 deg. and 600 
deg. the @* curve exhibits a large maximum at the point 


A,, and then falls rapidly to nearly zero at the end of Ag. | prod 


In the steel tested the point A, had no well-defined influ- 
ence, 3. The evolution increases again at the beginni 
of As, then diminishes slowly, and seems to increase af: 
with the temperature. Adopting Osmond’s definition of 
the point Ao, these stages can be interpreted thus :— 
1. In the region of the a iron the evolution of gas 
is very small, and tends to increase with the tempera- 
ture. 2, The commencement of the conversion of 
a iron into f iron is by an abundant evolu- 
tion, which diminishes as the conversion progresses. The 
transformation of the cementation carbon into ‘‘ temper” 
carbon to the extent of 0.12 per cent. has no marked 
influence. 3. Theevolution recommences with the trans- 
formation of the f iron into 7 iron, and after i 
through a maximum seems to increase with the tem 

tare ie the zegion of the y ium, and a total volume gas 
eleven to twelve times volume of the steel may 


division of the latter, and initial loss of gas therefrom. 
im a oe to very irregularly ager mee RS 

proportion being greater in the middle 
layers than at the surface or centre. There is no indica- 
tion of the existence of a dissociation pressure where the 
gas exists in the solid metal. 





THE LAW OF MASTER AND SERVANT. 
Dothie v. MacAndrew and Co.—This case was heard in 
the Court of Appeal on February 12. It raised an im- 
portant question as to the meaning of ‘‘ remuneration,” 
as used in Section 13 of the Workmen’s Compensation 
Act, 1906. 
Mr. Russell, K.C., and Mr. Murphy were for the 
appellants; Mr. Alan Macpherson for the respondents. 
It appeared that a claim for compensation had been 
— by the widow of the captain of a coasting vessel. 
fe was paid 216/. a year, and was provided by the owners 
with his food while on board, and allowances for washing. 
Except for a few days’ holiday in each year, he lived on 
som the whole year. He was killed by an accident 
arising out of, and in the course of, hisemployment. In 
ap wg, by his widow for the assessment of compen- 
sation under the Workmen’s Compensation Act, 1906, the 
County Court Judge, in ascertaining whether the de- 
ceased’s remuneration exceeded 250/. a year, said that 
the test was, what did the deceased save by his allowance 
of food, and upon that footing he came to the conclusion 
that the allowance of food did not bring his remuneration 


a ‘‘workman ” within the definition in Section 13 of the 
Workmen’s Compensation Act, 1906, and that his widow 
was entitled to compensation under the Act. 

It was held by the Master of the Rolls, Fletcher 
Moulton, and Buckley, L.JJ., that the proper test was, 
what was the actual value to the deceased of the reason- 
able board and allowances tne ry for him by the owners; 
that the County Court Judge had taken the wrong test ; 
and that the case must be remitted to him. 





ture of Japan for 1908-9 is officially proposed at 3,676,0172. 
The extraordinary naval pase of the des set 
down at 4,872,187/. ; making an aggregate of 8,548,204/. 
This imposing total exhibits a decrease of 161,947/. as 
compared with 1907-8. The expenditure posed for 
new construction in 1908-9 is 3,296,428/. armoured 
cruiser Skoma attained in her trials an average speed 
of 20.43 knots; her maximum speed was 24 knots. It 
is right to remark, however, that the Skoma had not her 
guns on board during her trials. Japan will have some 
naval manceuvres in October and November; the force 
assembled will comprise about 160 ships, including ten 
ironclads, twelve armoured cruisers, ten cruisers, five iron- 
ced coos’ ships, —— despatch-boats, ae tor- 

o-boats, ty torpedo-boat destroyers, seven 
submarines. Some of the vessels captured by Japan 
from Russia will take part in the manceuvres. 


BLast-FURNACES IN THE UniTED StatTes.—The weekly 
uctive capacitv of the coke and anthracite furnaces 
in activity in the United States at the commencement of 
rch was 267,437 tons. as compared with 241,925 tons at 
the commencement of Fe , and 232,652 tons at the 
commencement of January. The total was at its maxi- 
mum in July last year, when it stood at 528,170 tons per 
week. The 267,437 tons representing the weekly pro- 
ductive capacity at the commencement of March, com- 
oa with 511,035 tons at the commencement of March, 
907 ; 439,739 tons at the commencement of March, 1906 ; 
403,157 tons at the commencement of March. 1905; 
308,751 tons at the commencement of March, 1904; and 
347,424 tons at the commencement of March, 1903. The 
duction of the coke and anthracite furnaces in the 
nited States in February was 1,079,721 tons, as com- 








ae 1,045,250 tons in January, 1,234,279 tons in 
] ner, 1,828,125 tons in November, and 2,336,972 tons 
in Octo! . 


up to a sum exceeding 250/., and that, therefore, he was | ing 


Tue JAPANESE Navy.—The ordinary naval expendi- | jj; 


THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held on March 13, Dr. { Charles 
Chree, F.R.S., President, in the chair, a paper on “* The 
Distribution in Electric Fields of the Active Deposits of 
Radium, Thorium, and Actiniwm” was read by Mr. S. 
Russ. The first experiments were made with the 
active deposit uced from radium emanation. Whereas 
the amount of active deposit directed to a cathode de- 
creases as the pressure in the containing vessel is reduced, 
after a certain pressure is reached, it was found that the 
a to an anode shows a corresponding increase 
under the same conditions. A comparison was made 
over a range of pressure extending from 0.01 millimetre 
to 1.2 millimetres, between the amounts of active deposit 
obtained on a rod made positive or negative when ex- 
posed to the same quantity of radium emanation for equal 
periods of time. The main feature brought out by this 
com on is that at the lowest pressure reached almost as 
much activity is obtained on the anode as on the cathode, 
while at atmospheric preasure the activity of the latter is 
about twenty times that of the former. Similar experi- 
ments conducted in hydrogen, air, and sulphur dioxide— 
three gases differing considerably in density—indicate 
that the collisions between the active-deposit particles 
and the gaseous molecules play an important part in the 
ultimate distribution of the active deposit in electric 
fields, Experiments on similar lines with thorium and 
actinium show that while at atmospheric pressure nearly 
the whole of the active-deposit particles of thorium are 
directed to the cathode, this is not necessarily the case 
with actinium, for it was found that under certain condi- 
tions the activity uf the anode was fully one-half that of 
the cathode. Some observations made more recently than 
those cited above indicate that the sign of the electrical 
charge exhibited by the active-deposit particles of 
actinium is a function of the distance that these particles 
have travelled through the containing gas béfore reaching 
the electrodes. 

Dr. C. H. Lees expressed his interest in the paper, re- 
ferring especially to the fact that the amount of active 
deposit which diffused on toa neutral rod varied with the 
pressure. 

The chairman referred to the radioactivity of the 
atmosphere, and remarked that the author’s experiments 
might be of use to meteorologists in enabling them to 
settle the question of the source of the radioactivity. 
He expressed his interest in the results obtained with 
actinium. 

Mr. Russ, in reply to Dr. Lees, said that the fact that 
the quantity of active deposit on a neutral rod varied 
with the pressure was being investigated mathematically 
by Mr. Bateman. With regard to the chairman’s remarks, 
he observed that the source of the radioactivity of the 
atmosphere was an interesting question. The radio- 
activity due to thorium presented more difficulties than 
that due to radium because of the long life of the radium 
emanation. He suggested that the results might be due 
to the active deposits themselves, which had longer lives 
than the emanations. 

A ‘* Note on Certain Dynamical Analogues of Tempera- 
ture Equilibrium,” by Professor G. H. Bryan, was read 
by the secretary. The note calls attention to the follow- 
results of a method described by the author in 1900 
(Archives Néerlandaises) under the title of ‘‘ Energy 
Acceleration.” 1. In a system of uniformly-distributed 
particles, a stationary state of statistical equilibrium can- 
not exist under the Newtonian law of force, whether the 
forces between the particles be attractive or repulsive, 
except when the particles are at rest in a state of un- 
stable vilibrium. 2. For energy - equilibrium to 
exist the force between the particles, if repulsive, must 
vary ing to a higher power of the inverse distancé 
than the square—e.g., the inverse fifth power ; if attractive, 
it must vary according to a lower inverse power than the 
square of the distance. 3. In a system in which the 

netic energy cannot be expressed as a quadratic function 
of the velocities with constant coefficients, the equations 
of energy-equilibrium no longer take the form of linear 
relations between the various components of kinetic 
energy, so that the commonly assumed analogue between 
temperature and kinetic en becomes inapplicable. 

rafessor Cassie discussed the method and results of 
the paper, and remarked that the results of experiments 
ap to indicate that the forces between particles 
varied with the distance according to some law more 
rapid than the inverse fifth power. Me 
A paper on “ Experiments on Artificial Fulgurites 
was postponed. 





Tue MercanTIte YEAR-BooK AND DIRECTORY OF 
Exporters, 1908. Edited by Mr. W. Lindley Jones, 
F.R.G.S. London: Lindley Jones and Brother, 21, 
St. Helen’s-place, Bishopsgate-street Within, and 110, 
Nassau-street, New York, U.S.A, [Price 10s. 6d. net.] 
—This year-book and directory classifies exporting firms 
of the chief towns in the United Kingdom, and of the 
principal foreign centres, such as Paris, Hamburg, Berlin, 
and ot. on the Continent, New York, &c. The volume 
is divided into sections, of which the first gives, in the 
form of itineraries, the exporting houses of London, show- 
ing class of goods shi and ports with which business 
is conducted. Part II. is devoted to importers in British 
colonies —_ sae aouains Sa two —— int 
arranged ing to geographical situation. Par “” 
under headings of classes of goods, gives the 
names of firms shipping from London. Part IV. consists 
of an alpbabetical ist of names of exporting houses of 
London, Manchester, Liverpool, &c., and certain foreign 
towns. An index of names of towns is given to facilitate 
reference, and an index of goods, arranged alphabetical! 





according to the ish language, and giving the Frenc: 
and German jan a is also provided. 
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AGRICULTURAL APPLIANCES. 
4707. Clayton and Shuttleworth, Limi and W. 
Thrashing-Machines. rg 








Cook, Lincoln. = igs.) Feb- 
ruary 26, 1907.—This invention has for object to enable the beater- 
bars of a barley-awner to be easily and quickly adjusted according 
to the kind and condition of the grain being treated. For this 
purpose, according to this invention, the beater-bars are capable 
of being moved longitudinally along their spindle, so that their 
edges can be thereby caused to approach or recede frem the 
conical surrounding casing or barrel of the awner. The rotary 
spindle a, on which are mounted the centres b, c, carrying the 
beater-bars d, is hollow, and has ing through or extending 
into it a screwed rod e, upon which is threaded, within the 
spindle, a nut. This nut is connected to the centre b by meansof a 
key, which extends through a short slot in along boss or sleeve !, 
forming an extension of the centre 0, and through a slot in the 
spindle ainto a recess in the nut. The rotary spindle a ia in- 
capable of moving endways, and is not interfered with by the 
adjustment of the beaters. The key may be secured to the boss 
or sleeve b! by transverse screws or pins, and the boss or sleeve 
aay be of such length as to cover the elot in the spindle a in all 


g 





#707. 


positions. The other centre c, which carries the other ends of 
the beater-bars d, is formed with a key-way engaged by a long 
key on the spindle a, and is capable of sliding thereon. The pro- 
jecting end portion of the screwed rod e is formed with a collar 
m which bears against the end of the — and is secured 
thereto by a cap, and the extreme end of the rod is fitted with 
a small hand-wheel p. Upon slowing down the machine, and 
without opening the casing, the centres b and c and the beater- 
bars d, by which they are connected, can be moved along the 
spindle a by turning the hand-wheel p, and thus adjusted to any 
required position in relation to the casing or barrel q of the barley- 
awner. One such position is shown in dotted lines in Fig. 1 
The centres b) and and beater-bara d can be rigidly secured in 
the adjusted position by screwing up against the cap n a lock- 
nut v, which is threaded on the rod ¢ between the hand-wheel p 
and thecapn. As the smutter end of the casing or barrel ¢ of the 
barley-awner is of hollow conical form, and the beater-bars d are 
fitted parallel to it, the bars will be parallel to the casing or 
barrel in any position to which they are adjusted (Sealed 
January 30, 1908.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


20,799. H. Hirst, Dewsbury. Coal-Cutt: Ma- 
chines. [5 Figs.) September 19, 1907.—This invention relates to 
means for securing the cutting-tool to the cutter-chains of coal- 
eutt machines of the type in which the tools are carried by a 


ng 


ng 
































moving endless chain; and its object is to attach the tools ina 
secure manner to the chain, and yet so that they can be readily 
detached and replaced when desired ; and, further, to effect this 





some of the links of the chain are formed at their outer side as a 
wedge-shaped hollow box, approximately rectangular in side eleva- 
tion, with vertical ends, and inclined top and bottom sides ; the 
inclination of the latter corresponding to the upward and down- 
ward inclination of the cutting-tool or cutters to be fitted to it. A 
projecting piece is cast or formed on the inside of the middle of 
the top and bottom sides, so as to leave a recess on each side of 
the projection. The recess is of the same, or very slightly less, 
depth than the thickness of the tool or cutter, and the sides of 
the recess are inclined from the inside to the outside, towards the 
end of the holder or box on the same side or part of the box as 
that containing the tools or cutters. The tools or cutters, when 
placed in these recesses, have therefore not merely the above- 
mentioned upward or downward inclination, but the forward 
inclination to the side towards which the chain is moving. a is 
the wedge-shaped hollow-box portion of the special link, the link 

rtion proper of which is lettered Ah; 5 are the internal 
ections which form the recesses in which the cutters or tools c 
are pl . The recesses preferably do not reach quite to the ends 
of the inside of the hollow box, so that the holding-down wedge- 
piece e, which fits in the middle space, is steadied at the ends. 
The wedge-piece ¢ is held in place at one end by a stud on the one 
end entering a hole formed to receive it in the end of the box ; 
whilst a loose bolt-pin g, d through a similar hole at the 

posite end, enters a hole formed for it in this end of the wedge- 
piece e. (Sealed February 13, 1908.) 


RAILWAYS AND TRAMWAYS. 


4150. J.P.Crouch, Manchester. Railway Wagons. 
[12 Figs.] February 19, 1907.—This invention relates to covered 
railway wagons, which are required, when being loaded or un- 
loaded with goods by means of cranes or other lifting appliances, 
to have a clear opening in the roof and clear doorways, so as to 
allow the goods to be swung into or out of the wagons without 
impediment. At each side of the wagon is a doorway a ada 
to be closed by a sliding door }, which, at the bottom, is furnished 
with rollers running ona fixed d ; the top of the door extends 
into a guide-groove ¢, which is formed by a bar f and.cover-plate g 
fixed to the cant rail A of the wagon. The rail d is secured to the 
corresponding outer longitudinal member & of the wagon floor 
by bolts, distance-pieces being inte: between the rail and 
the member &, so that the inner of the door bearing-plates i of 
the rollers extend between the rail d and the member &, and 
thereby limit outward movement of the door b. That portion 
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of the cant-rail / and its attached door-guide /, g over cach door- 
way a is hinged at 0, and is arranged to be held in its horizontal 
or operative position by a pin that is passed through a hole in the 
free end of the pivoted portion of the cant-rail and through 
corresponding holes in fixed lugs, between which such free end is 
then located. At each doorway a the roof of the wagon is formed 
with an opening a! of corresponding width. and extending from 
the cant-rail A to the ridge beam, so that when the hinged 
portions of the cant-rails are lowered, a clear opening, the width 
of the doorways, is provided right across the wagon, with the 
exception of the ridge beam at the middle. Each hinged portion 
of the cant rail may be held in its lowered or inoperative position 
by a pin passed through the before-mentioned hole in its free 
end, and through corresponding holes in lugs fixed to a side 
member of the doorway, and between which such end portion is 
then placed. (Sealed January 23, 1908.) 


7896. F.W. Marillier,Swindon. Coup (4 Figs.) 
Nevember 4, 1907.—This invention relates to couplings for rail- 
way vehicles, in which it is desirable to have a long coupling- 
chain for coupling and uncoupling, and a short chain when 
coupled. The object of this invention is the construction of a 
centre link which will enable the outer link of the chain to be lifted 
over the hook of the adjoining vehicle for long coupling. After 
coupling takes place, the centre link is tipped so as to effect short 
—= the centre link remaining in the short-coupled position 
during shunting operations. The centre link is substantially 
T-shaped, the leg g of the T being longer than the top h, a recess 
i being formed in each end of the top of the T where the side of 
the leg meets it, by bending or ——s the metal to form a 
curved or shaped projection i! from the recess to meet the sides 
i2 of the leg, preventing the link easily jumping out of position 
when coupled, such as by rough shunting of the vehicles. The 
top portion of the link may be straight or slightly curved. 
The legs of the link g! and g? may also be straight or curved, from 
the curved or shaped projection to the base of theleg. The space 
between the sides of the leg g! and g2, where it meets the curved 





in a simple and inexpensive manner. According to this invention, 








to give an equal clearance, or thereabout, for one of the two links 
coupled thereto to pass down to the base thereof when the links 
are hanging down. The space should not, however, be sufficient 
to allow the two links coupled thereto to get in alignment. The 
advantage of this shape of link is that it will not be necessary for 
the attendant to pass between the vehicles to short-couple. The 





uncoupling can easily be effected by lifting the base of the link 
ao ee, 80 that one of the links mop te the base of the leg 
of the T-link, and one to the corner of the top of the link, form- 
ing along chain. The uncoupling, as well as long coupling, can 
then be effected in the usual way by means of the shunter’s pole. 
(Sealed January 30, 1908.) 


557. Mountain and Gibson, Limited, and A. F. 
H. i . Track-Brakes. (2 Figs.) November 13, 
1906.—This invention has for its object to provide electric tram- 
cars with a more powerful and quicker-acting track-brake than is 
at present available, and further to provide a brake of this type 
with which the bulk of the stress comes upon the side frames of 
the car under-truck. Combined with each brake shoe-holder a 
are two brackets e!, ¢2, each formed with a vertical and serrated 
edge. The holders a are suspended by an adjustable link c* from 
a lever arm / carried by a cross-shaft g mounted on the car under- 
frame i. Pivotally supported from the under-frame i in brackets j, 
and capable of moving in the of the serrated edges of the 
brackets el, e%, are bell-crank levers k1, k?, one for each of the 
brackets e!, e2. Under the pull of a ng J, the longer arm of 
each lever normally assumes an angle of about 40 deg. to the ver- 
tical. Atits extreme end each longer arm is formed with serrations 
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similar, or corresponding to, those ‘on the brackets e!, ¢2. The 


springs! are connected to the ends ofa spring bar extension 7m fas- 
tened to each brake shoe-holder, and the tension of such springs 
serves to hold the brake shoe-holders elevated. Upon the cross-shaft 
g isa lever o, which is connected to the brake-operating mechanism 
at each end of the car. The action of the brake us with 
the car travelling in the direction of the arrow z is as follows :— 
The lever o being operated, the shaft g is rotated, thereby lower- 
ing the holders a and the brake-shoes into contact with the rails. 
The bite of the shoes on the rails then causes the further move- 
ment of the shoes to be arrested, whilst the car, continuing to 
travel forward, causes the ends of the longer arms of the levers k? 
to meet and engage the serrated teeth on the brackets e2, and, by 
the levers tending to move on their axes, then force the brake- 
shoes down on to the rails with a pressure increasing with the 
further movements(ifany) ofthe car. (Sealed January 23, 1907.) 


SHIPS AND NAUTICAL APPLIANCES. 


3502. J. A. Remeoe, Hebburn. Cargo-Vessels. 
(6 Figs.) February 12, 1907.—This invention alabesee cargo-vessels 


of the kind having permanent central longitudinal bulkheads. The 
object of this invention is to provide an improved construction 
or arrangement of permanent central longitudinal bulkheads and 
cargo hatchways. A ing to this invention, the permanent 
central longitudinal bulkhead is formed continuous from the fore 
and after peak bulkheads through the hatchways, so as to stiffen 
the vessel along the centre line, and allow of very wide hatchways, 
which are made almost the full width of the vessel, leaving only a 
passage or deck — at each side of sufficient width for 
strength, and the hatchways are divided into two parte, or twin 




















hatchways, each of a width equal, or nearly equal, to the width 
of an ordinary ee oe strong longitudinal girders of suit- 
able section, arranged within the spaces encl by the hatch- 
way i The hatch 8 a, a@are made as long as possible 
consistent with the length of 





the vessel and the number of masts 
and derricks required, and of the full width of the deck }, with 
the exception of a passage or deck portion c sufficiently wide for 
strength at each side of the vessel. Each hatchway a is divided 
into two parts or ions d, d, each of a width equal to, or nearly 
equal to, the width of an ordinary hatchway by a longitudinal 
girder e which is connected at its ends to the deck 6 and the 





or shaped projection, may be the same as that at the base, so as 


end coamings of the hatchway. Along the centre line of the 
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vessel is fitted a bulkhead g, which extends continuously through 
the hatchways a, a, and : the top of the tank A, or centre 
keelson to the deck J, and is stiffened at alternate deck-beams by 
vertical stiff s n bracketed the beams, and also to the 
tank A or keelson. The longitudinal bulkhead g is connected to 
the girders ¢, e in the hatchways a, a, and the tank top below or 
in the way of the hatchways, the same as at the other parts, 
thus doing away with ‘‘ tom” shoring in the hatchways. In the 
case of single-screw vessels the central longitudinal bulkheads 
will be in two portions, extending continuously from the fore 
and after bulkheads to the boiler and engine-room bulkh 
respectively, and the reese of the vessel at the boiler and 
engine will be main’ ed by the bunker sides, casings, and 
bridge deck. In twin-screw vessels and barges the central longi- 
tudinal bulkhead g may be continuous from the fore-peak bulk- 
head to the after-peak bulkhead. The continuous longitudinal 
bulkhead g stiffens up the vessel longitudinally, and also permits 
of the usual hold-pillars being with ; hold-beams may 
also be dispensed with by employing strong frames t, as is well 
known. (Sealed January 30, 1908.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
4755. W. Beardmore and A. Speedie, Glasgow. 


Superheaters. (2 Figs.) Feb 27, 1907.—A superheater 
e according to this invention omg | of a casing 
of a contour to suit oo —- it is to occupy, 

es. 


having two 
preferably parallel and These sides have apertures in 
them to take tubes, so forming tube-plates, and in them tubes 
are inserted and fixed in any convenient manner, and give free 
access through the casing for fire-gases and flame from the boiler 
furnace. Means are provided for admitting steam to be super- 
heated to the interior of the casing (and so to the exterior of - 
tubes), and baffles or the like devices are arranged within the 
casing to distribute the steam amongst the tubes and to render 
its course to the outlet provided more or less tortuous. Asshown, 
there is arranged in the smoke-box of a locomotive boiler a 
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superheater casing C. The front and back of the casing are 
ierced for tubes of like pitch and like diameter to those of the 
iler and so positioned that they are in line with the latter. A 
steam-pipe G leads from the steam space in the boiler to the 
opposite corners of the upper side of the casing C, and a series of 
es arranged diagonally segregate the tubes into groups and 
constrain the steam to travel successively amongst the tu of 
successive groups until it reaches outlets at the bottom of the 
casing C, from which outlets the superheated steam is led by 
pipes K, as desired. ng C may conveniently be made 
in one part, the baffles being formed by coring, and —— 
(not shown), afterwards closed by doors, being provided for the 
holding and withdrawing of the cores ; or, if preferred, the casing 
may be built up of metal plates, the baffles being held therein 
in any desired manner. (Sealed February 6, 1908.) 


24,567. E. T. Bousfield, Nottingham, and W. R. 
Bousfi endon. Water-Tube Boilers. [4 Figs.) 
November 2, 1906. —This invention relates to water-tube boilers of 
a well-known type, in which a main cylinder is furnished with de- 
pending headers, connected by small inclined tubes. Accord- 





ing to this invention, the main cylinder a has attached to it 
box-like extensions }, b in lieu of the usual headers, which ex- 
tensions are at right angles to the axis of the cylinder a, and have 
arranged between them the small water tubes c, c lel with 
the axis of the main cylinder. The extension boxes d, b are, pre- 


eads | are riveted, the angle rings being of less diameter than the circular 


ferably, formed of two flat plates united to a frame of channel or 
trough section, and bent to the desired external shape of the box, 
the upper part of the frame being, preferably, of semi-circular 
form, and of a radius greater than the radius of the main cylinder, 
the flanges of the frame projecting outwardly. The extension 
boxes b, ) may be attached to the shell ain alternative ways, 
according to two of which a hole is formed through the upper part 
of the extension-box corresponding in diameter to the diameter of 
the main cylinder a, as shown in Figs. 1 and 2, angle rings d, d 
being provided, to which the main cylinder and extension-boxes 


portions of the frames of the extension. boxes. By this construc- 
tion of the shell and extensions, great strength is obtained and 
the necessity for riveting through three thicknesses of metal is 
avoided, and a Jarge area of the tube-plate in proportion to the 
diameter of the barrel is obtained. In the arrangement shown in 
Fig. 1, the main cylinder a only extends between the two exten- 
sion boxes b, b dome-shaped ends a!, a! being riveted on the out- 
sides of the extension-boxes. (Sealed January 23, 1908.) 


27,693, Circulators, Limited, London, and H. Scho- 
field, Wood Green. Steam-Generators. (2 Figs.) Dec- 
ember 5, 1906.—This invention has reference to means for pro- 
moting longitudinal circulation in boilers of the internal-flue type. 
In boilers of this kind, it is customary to provide cross-tubes 
arranged transversely in the flues for the purpose of promoting 
circulation of the water ; but boilers of the kind in question are 
frequently met with which are unprovided with these cross-tubes, 
and it is to such boilers that the present invention is specially 
intended to be adapted, to enable them to obtain a more efficient 
longitudinal circulation than they at present possese. For the 
purpose indicated, a sheathing or casing d, such as is sometimes 
used in circulating arrangements, is provided externally around 
the flue or flues 5, preferabiy at the bridge or hottest portion 


Fig.1. 

























































thereof, which sheathing or casing forms, as it were, an annular 
enclosed water space or circulation chamber, whereof the flanges 
of the flue form the sides, and the plate or body of the flue itself 
forms one of the walls, or part of the wall, if the casing be common 
to two or more flues. The intense heat coming through the flue- 
plate, therefore, in the known manner, causes an active upward 
flow of water in the circulation chamber. According to the inven- 
tion, nozzles e, f, for the inlet and outlet of water, are provided at 
the bottom and top of the casing, or it may be of eac casing, if 
there be a separate one for each flue, which nozzles serve for direct- 
ing the course of the water, so that the circulation takes place 
longitudinally, the water being drawn up from the dead space at 
the bottom of the boiler and thrown forward along the top of the 
flues. (Sealed February 13, 1908.) 


TEXTILE MACHINERY. 


3326. T. Barbour, Belfast. (D. R. Malcolm, Allen- 
town, U.S.A.) Winding Yarn. [i Fig.) February 11, 1907.,— 
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This invention relates to machines for winding thread, yarn and 
other twisted fibrous substances into a cylindrical form or roll on 


together when removed from the spindle. The object of the 
invention is to ensure the necessary frictional driving contac: 
between the roll and the driving-drum by means of improve: 
mechanism comprising pulleys and brakes capable of being con- 
trolled and manipulated by eccentrics and operating-handle:. 
According to this invention, the pivot 1 on which the roll-carriage 2 
swings, and to which it is fixed, has fast upon it a brake-pulley 3, 
around which is a steel strap faced with leather, or like material, 
to ensure sufficient grip or friction. The extremities of the strap 
are connected by a bolt 5 with suitable nuts for regulating or 
adjusting the amount of friction or brake-power to be applied to 
the brake pulley 3 as required. Toa loop or eye in the bolt 5 is 
attached one end of a connecting-rod 7, the other end of which 
is made in the form of a strap ircling an tric 9 with a 
handle 10 attached. When the yarn to be wound in the form of 
a roll has been attached to the spindle 12 as ordinarily, the hand!c 
of the roll-carriage 2 is pulled down, so bringing the spindle 12 into 
frictional contact with the driving-drum 18. The handle 10 is 
now manipulated, and the eccentric 9, acting through the con- 
necting-rod 7 on the brake-pulley 3, causes the roll-carriage 2 to 
be lowered or depressed so that sufficient frictional contact with 
the driving-drum 13 is obtained and the spindle is driven. As 
each additional layer of yarn is added to the diameter of the 
roll 14 being formed, the roll-carri 2 is thereby lifted up 
against the resistance of the brake, which acts in the same manner 
as the weighted lever arrangement, but without the disadvan- 
tages of the latter. When it is oy ee to clear the roll 14 from 
contact with the driving-drum 13 for piecing, or other 1 
it is only necessary to ipulate the eccentric handle fn the 
reverse direction, whereon the connecting-rod 7 pulls round the 
brake-pulley 3, thus lifting the carriage 2 and roll 14 sufficiently 
to disengage or break contact with the driving-drum 13. (Sealed 
January 30, 1908.) 








MISCELLANEOUS. 
9972. and Company, Limited, and J. 
Dolphin, Jun., ham. Fanlight -Openers. 
(7 Fas.) April 30, 1907.—The invention consists of improvements 


in fanlight-openers described in Specification No. 14,140, 1906 
According to the present invention, the worm-wheel proper is 
dispensed with, the thread of the worm is given such a form 
that it is capable of gearing with the teeth of the chain or sprocket- 
wheel, the chain or sprocket-wheel serving the double purpose of 
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worm-wheel and chain operating, or gear-wheel, and thereby 
simplifying the construction and arrangement of the parts of the 
fanlight-opener. e is the sprocket-wheel, which, when rotated 
by the operation of the opener, gears with the chain r. It will be 
seen that the worm m, having at one end the pulley m2 for the 


endless cord p, is so shaped that it is capable of gearing directly 
with the chain or sprocket-wheel e. (Sealed January 80, 1908.) 


25,017. Heenan and Froude, Limited, and H. N. 
ask, Manchester. e-Destructors. [15 Figs.) 
November 7, 1906.—This invention relates to furnaces of the 
kind constructed with grates or hearths arranged to rise and fall 
for such pu as charging or discharging and clinkering, or 
to insert therein, or withdraw therefrom, a billet, or ingot, or 
crucible, and is designed to provide a simple and effective form 
of such furnace, and one which can be easily operated with the 
least amount of manual labour. The upper part of the furnace 
A is of usual construction. The grate or hearth B is supported 
on an hydraulic ram } in such a manner that it can be raised and 
lowered in the furnace as desired. It ismade of channel section, 
open at the ends, and having the sides extending outwards and 
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preferably slightly taper endways, so that when in the lowered 
— the ram C can be pushed through it from end to end to 
orce the clinker out of it. The ends of the grate are formed of 
hollow perforated boxes, and are fixed in the furnace walls. 
These boxes may be divided into sections, if desired, and air, 
steam, or water may be blown or forced through them on to the 
fire. A downwardly-projecting wall D is made all round the 
rising and falling grate, which extends downwards into a water 
chamber d of corresponding om, to form a water-seal, and the 
air supply for the grate may be introduced through the enclosed 
chamber thus formed, so that none of the air escapes. To pre- 
vent any ashes falling to the bottom of the chamber E baffles «’ 
are formed inside the downwardly-projecting wall D to receive 
the ashes. (Sealed January 23, 1% 8.) 








a spindle with a traverse sufficiently quick to make the roll hold 
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THE NATIONAL PHYSICAL LABORA- 
TORY IN 1907. 
(Concluded from page 391.) 

Tue research work of the Thermometry Depart- 
ment (Dr. J. A. Harker, Mr. W. Hugo, and Mr. H. 
Blackie, B.A.) has, unfortunately, been delayed by 
the illness of Dr. Harker, whose skill and devotion 
the report acknowledges in warm terms. The work 
is still being carried on in the main building, 
Bushy House; arrangements are, however, made 
for extensions, and then some of the thermometer 
work, so far done at the Kew Observatory, will be 
taken over to Teddington. The successful testing 
of pyrometers of the Féry type, which we described 
last year, has proved rather costly. A large portion 
of the energy employed lies in the red and infra- 
red of the spectrum; the mouth of the furnace, 
representing the black body, must not be closed, 
therefore, by any screen, and as the mirror of a 
Féry pyrometer has a diameter of 3 in., the mouth 
could not be made small. To minimise convection 
currents the furnace was inclined; owing to the 
cooling effect of the inrushing air the porcelain 
tube and its winding of platinum foil were rapidly 
destroyed at 1400 deg. Cent. To obviate this the 
furnace tube has been mounted vertically, and been 
provided with a thick lagging of magnesia in its 
firebrick casing ; this furnace absorbs considerably 
less power, and gives a uniform temperature 
throughout. The pyrometers, which were formerly 
moved on horizontal bars in front of the furnace, 
are now mounted vertically on a turntable. 

In conjunction with Mr. W. A. Price, M.A., 
who has given his assistance as a guest for months, 
new carbon tube furnaces are being constructed. 
The material is Acheson graphite, and two con- 
centric tubes are applied. The outer one is cut 
into a spiral (on -the lathe), which can expand 
without disturbing the connections ; the inner tube 
is whole, but not joined to the terminals at all. 
The current is introduced through bent copper 
tubes, water-cooled, which are flattened out in the 
bent portion where they hang over the terminals. 
Further to spare the inner tube, which is apt 
to be rapidly burnt up, carbon dioxide is passed 
through the tube. emperatures of 2500 deg. 
Sent. are reachec. In these furnaces melting and 
boiling-points of oxides and metals are being studied. 

The casca:ic tubular furnaces of Dr. Harker, 
made of soli rare earth conductors (Nernst rods), 
in the pure and in the mixed states, are now pro- 
duced in considerable diameters; and it is con- 
templated to realise the Violle standard of light— 
the radiation from 1 square centimetre of molten 
platinum at its freezing-point—which Mr. Petavel 
alone has so far redetermined. In connection with 
high-temperature work, a determination of the 
influence of age on the melting-point of sul- 

hur—one of the fixed points—is being made. A 

rge number of thermo-couples have been tested 
and re-standardised. As fused silica has become so 
valuable a material, its mechanical and physical 
properties are being investigated ; among the appa- 
ratus are cutting and polishing wheels, and a fur- 
nace provided with an automatic photographic 
temperature-recorder. 

The important work of the Metrology Depart- 
ment (Mr. H. H. Jeffcott and Mr. S. W. Attwell, 
the latter of whom has also been incapacitated by 
illness), must not be judged by the small space we 
can give to it in our free cet | report. They have 
measured snap-gauges, disc-gauges, spherometer- 
heads, expansion coefficients of steel, invar, glass, 
&c., the marble cylinder for the induct ance coil 
magnetometer bars, glass spheres of sunshine- 
recorders, glass vessels (so that weighing and obser- 
vation of the thermometer and barometer at once 
give the correct capacity). In connection with 
screws, five tables of standard threads are now 
accepted in this country: the Whitworth, for 
ordinary use; the fine threads ; the still finer pipe- 
threads ; and the electric conduit threads—all 
Whitworth, with varying relations of pitch to 
diameter ; finally, the British Association thread 
for small screws. Screw-gauges representing all 
these tables have been examined. e areameter 
testing has been continued, and Brinell indenta- 
tions have been measured, and templates checked ; 
glow-lamp-cap ae have also been checked 
for accuracy of manufacture by “ go” and “‘ not go” 
reference standards, and have been deposited at the 
ar by the Engineering Standards Com- 
mittee. The systems of “‘ go” and “ not go” 


4-metre invar bar of | section has been divided with 
the aid of the large comparator under considerable 
difficulties, since the dividing engine is only suit- 
able for a length of 1 metre ; the polishing of the 
neutral plane, which carries the graduations, also 

roved difficult. The bar is divided in millimetres 

m 1 to 4000, and gives, in addition, whole 
inches from 1 to 144; it therefore combines an 
English and a metric standard. The spherical-ended 
metric gauges which had been sent to Sévres 
for standardisation had become damp in nace | 
through the Customs, and had to be return 
to Sévres. The new, and much-used, measuring- 
machine for small screws, supplied by the Cam- 
bridge Scientific Instrument Company, has been 
modified in conjunction with the manufacturers. In 
order to obtain values correct to 0.0001 in., it is, 
for instance, necessary to use a light pencil of very 
small angle, and the position of the source of light 
must remain in the same plane during a measure- 
ment. As regards the determination of pitch, 
core, and effective diameters, and the beautiful new 
steel gauges of the firm of OC. E. Johanson, of 
Eskilstuna, Sweden, we refer our readers to Pro- 
fessor Glazebrook’s Royal Institution lecture, re- 
ported on page 410 of last week’s issue. 

The equipment of the new building for metrolo- 
gical measurements has not made much headway 
owing to the dampness of last year. The walls would 
not dry, and as the highly-finished steel surfaces 
must not be ex to the dan; of rusting, the 
removal of instruments from the old building to 
the new rooms is er | inning. The lighting and 
heating promise well. The wiring is to meet these 
requirements ; the ordinary lamps and plugs for 
experiments, motors, &c., are on 100-volt circuits, 
and the small 10-volt microscope lamps are on a 
battery circuit. The hot-water pipes from the 
boiler are in the corridors, which surround the 
cellular rooms, and in between the glass roofs; 
electric fans, moreover, drive air over hot-water 
coils and into the rooms, and there are, finally, 
radiators for local heating. 

In one of the outer rooms of this building taxi- 
meter testing has been carried on this winter on 
behalf of the Commissioner of Police. The four 
types so far Hg of are the Popp system of the 
Metropolitan Fare-Register Company, the Bruhn 





| Diinhélter and Schélzel. 


}system of Messrs. Westendarp and Pieper, the 


cosmos of Messrs, Oppenheimer and Co., and the 
Other types are bein 
examined. These instruments are both time an 
distance meters. When the cab is stationary or 
travelling at less than six miles per hour, the 
mechanism is driven by a clock, so that 8d. is 
shown on the dial for the first 10 minutes or 
thereof, and 2d. per 2} minutes or thereof 
afterwards. When the rate exceeds six miles, the 
fare mechanism is actuated by a flexible trans- 
mission gear connected to the cab-wheel, a fare of 
8d. being shown for the first mile or part, and 2d. 
for every additional quarter-mile. The mechanism 
is thrown into action by lowering a flag, which 
indicates also that the cab is hired. The instru- 
ment is first generally examined for reliability, 
accuracy, possibility of slip, and tested on the 
road and on benches. If it passes this Class L., 
the type is approved, and subsequent instruments 
of that pattern are admitted to the Class IT. tests, 
and finally sealed ; only sealed instruments are per- 
mitted to be used. 

The Laboratory enters all particulars of a taxi- 
meter onacard. Some instruments did not satisfy 
Class I., and of those approved 30 per cent. were 
rejected in the first month for individual errors, 
faulty fast or slow clocks, inaccurate totalisers, &c. 
Racks and motor-driven benches for time and 
mileage-testing have been put up, and at present 
200 taximeters can be testedin a week. The motor 
drives a shaft which through worm gearing and a 
flexible shaft—as on the cab—actuates the meter 
under test. To facilitate this work a central test- 
mace is being erected at Lambeth-road, which 
will be able to deal with 300 taximeters weekly. 
This office is intended primarily for re-sealing of 
taximeters ; the more rigorous examination will be 
done under Mr. Jeffcott, at Bushy House, where 
the testing-benches are being erected. 

In the Optics Department, Mr. F. J. Selby, M. A., 
has lost the services of Mr. J. de Graaf Hunter, 
who has joined the Indian Survey, and whose place 
has been taken by Mr. T. Smith, B.A. The inte- 
resting work of Mr. Hunter on definition testing 


of photographic lenses has thus temporarily been 





es 
of this Committee have been reported spon. The 


interrupted, but is now almost ready for publica- 





tion. As we pointed out last year, the object 
viewed is an edge of a disc separating a bright from 
a dark portion of the field, and in the image of the 
edge the intensity of the illumination varies across 
the edge ; the effective width of the blurred image 
is determined, and though the criterion of good 
definition varies with the size of plate, a maximum 
limit of, say, 54, in. might be fixed. In trial case 
testing a question relating to high-power lenses 
was considered by manufacturers and others 
in October last, when the maintenance of the 
present neutralisation basis in standardisation 
was decided upon ; although the neutralisation 
method, when applied to high-power lenses, has 
the result that the thick positive lenses will be of 
lower power than the thin negative lenses they neu- 
tralise. Prism binoculars are being tested for loss 
of light -by reflection and absorption, and further 
for parallelism, the latter on a modified bench pre- 
sented by Messrs. Aitchison. A new line of re- 
search taken up by Mr. T, Smith is the determina- 
tion, by means of a spectrophotometer, of trans- 
mission curves of screens used in autochrome and 
monochromatic pictures: a biprism produces two 
beams, and the one passes through the light. filter ; 
the two beams are then po at right angles. 
The tidal prediction tables for 1909 (Messrs. Selby, 
T. Smith, and W. H. Brookes) are almost ready for 
publication. 

The work of the ee yg (Super- 
intendent Dr. T. E. Stanton, Messrs. C. Jakeman, 
L. Bairstow, and J. R. Pannell) has been some- 
what interfered with by the extensions. The results 
of the experiments on the effect of wind-pressure 
on structures have been communicated to the 
Institution of Civil Engineers. Experiments are, 
however, continuec concerning the diflarences in 
the resistance of sinall plaves not exceeding 4 in. 
square, and large plates of 25 ft. square, for which 
the constants in the formula p = k V* are 0.0027 
and 0.0032. Two plates, 2 in. square and 12 in. 
square, have been mounted on the wind-tower 
about 9 ft. apart, and so connected with the water- 
gauges below that the pressures on the windward 
and leeward sides can be simultaneously observed. 
From many observations it results that while the 
windward pressures are in complete agreement, the 
negative pressure on the lee side was higher for 
the greater plate, the constants being respectively 
0.0030 and 0.0027, which is in close agreement 
again with the resistance of a 1 ft. square plate 
determined by Mr. Dines in a whirling-machine. 

The results of Mr. Bairstow’s experiments on 
the resistance of materials to impact will soon be 
brought before the Institution of Mechanical En- 
gineers. In the repeated bending impact-testing 
machine tests have made with notched speci- 
mens, with varying energy of blow, the number of 
blows for fracture ranging from 10 to 500,000. 
Heavy and light blows have different effects on the 
relative resistance. Moderately high-carbon steels, 
whose resistance is very low under a single blow 
to destruction, proved the strongest of the series 
when the number of blows for fracture exceeded 
100,000. In plain specimens of high-carbon steel 
the crack through the ferrite, avoiding the 
pearlite, under alternating direct-impact. stresses, 
as it will under alternating simple harmonic stresses. 
The following observation is also very interesting. 
Of two precisely similar sets of specimens, one was 

ut in the ordi testing-machine, the other 
ted in the one-blow impact-machine, the work 
done in slow fracture and the energy absorbed in 
impact being carefully measured. The two sets 
did not show sny considerable differences for any 
materials, so that, within limits, the work of 
deformation would appear to be the same in slow 
asin impact testing, as Hatt, of Purdue University, 
had already observed. Other experiments have 
been conducted on the re -bending impact- 
testing machine; the weight of the hammer was 
varied with the cube of the linear dimensions of 
the specimen, the drop being kept constant. Under 
these circumstances the number of blows for frac- 
ture appeared to remain the same, so that it would 
be possible to compare the resistances under im- 

t of large and of small specimens of similar 
imensions. These im tests did not bring out 
any Ae xm d which could not equally well be de- 
tected by ordinary tensile tests. The advantage of 
rapid and easy determination of relative resistance 
to shock would lie with the impact-testing method. 
But the experiments have so far only been made 
with normal materials. 





Mr. Bairstow has modified his one-ton testing- 
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machine for determining the elastic limits of ma- 
terials under alternating stress. The repeated 
operation of loading, first in tension and then in 
compression, is now performed mechanically instead 
of by hand. The lower end of the specimen is 
attached to a piston which can be raised and 
lowered by hydraulic pressure, and by means of 
link motion the admission and exhaust for ten- 
sion and the two corresponding points for com- 
ression are ted by the movements of the 
m of the testing-machine, which is also loaded 
and unloaded by the same movement. In this way 
the alternations of stress can be made sufficiently 
slow for the readings of the extensometer, and the 
determinations promise to be much more accurate. 
The material chosen—Swedish charcoal iron—gave 
in the previous determinations, with a Ewing 
extensometer, an elastic limit of 12.9 tons per 
square inch, the specimen being 8 in. long. In 
determining the limits after exposure to oe 
stress, it is necessary to use a short specimen ; an 
the extensions are measured, on a test-length of 
4 in., with a Martens extensometer reading to 
sump in. With this degree of accuracy the prob- 
able limits can be’ assigned within one ton per 
square inch only, as the deviation from the elastic 
limit condition is exceedingly small immediately 
above the limit. Three determinations of the 
limit in tension have given 12 tons, and two, for 
compression, 10 tons per one inch. Up to the 
yield-points the specimens have behaved identi- 
cally, the yield-stress being 16.2 tons in each case, 
whilet at 13.6 tons per square inch the permanent 
set is only $6 or in. 

The first effect of a anent set, ¢.g., in 
tension, is to lower the limit in compression very 
considerably ; the recovery from the unstable con- 
dition set up is slow. A specimen, after being 
loaded in compression to 13.6 tons per square inch, 
gave a tension limit of only 3 tons. Recovery 
during nearly five months brought the tension up 
to 13 tons again, while the compression limit was 
above 9 tons per square inch. The specimen was 
then sikdived elastic again over this range by 
placing it in boiling water for an hour. Tested 
afterwards under alternating stress, 10,000 reversals 
at 12, 14, 16.5, 17.9 tons per square inch range did 
not break’ down this elastic range. After 10,000 
reversals at 19 tons range, the elastic limit was less 
than 7 tons per square inch, and the specimen broke 
after 78,000 reversals at this stress. The ent 
set for this load increases with the number of 
reversals, slowly at first, very rapidly towards the 
end of the test. When the specimen is subjected 
to a stress greater than the limiting range, it rapidly 
loses its elasticity ; but when the limits are reduced 
by smaller stresses, the is exceedingly slow, 
= 10,000 reversals did not break the specimen 

own. 

A difficulty arises in these tests from the fact that 
recovery is necessary to produce equilibrium in the 
specimen. After determining the elastic limit in 
tension, a specimen was subjected to successive 
periods of stresses ; considerable sets were found 
at the loads imposed by the machine, but no in- 
crease in their magnitude was observed even after 
one million reversals. The specimen was then 
subjected to smaller stresses, and finally left to 
rest for eleven months. The experiments suggest 
that the want of elasticity did not affect the life of 
the specimen. 

There has been a considerable increase in the 
test-work, because the Laboratory now undertakes 
steel testing for the Indian Government. A new 
100-ton Buckton vertical testing-machine has been 
erected for this purpose ; the machine is provided 
with alternate knife-edges, 4 in. and 8 in. apart, and 
is actuated by water at 1 ton per square inch, sup- 
plied from electrically-driven pumps and an accu- 
mulator. Messrs. Schiffer ‘and Budenberg have 

resented a new dead-weight pressure-gauge tester 

or working up to 3.5tons. It should be mentioned 
that the exhaustive series of tensile, bending, alter- 
nating and impact tests required by the Board of 
Trade in connection with the failure of the thermal 
storage drum at Greenwich were conducted at the 
Laboratory. The abrasion tests carried out for the 
Great Northern Railway on specimens cut from 
steel rails are only considered relatively satisfac- 
tory, and the subject will be further studied. 

Mr. Jakeman’s research on the ific heat of 
superheated steam has not very far, as 





the whole apparatus had to be removed to another 








part of the building. The actual installation leaves 
room for future additions. The values so far 
obtained confirm Mr. Jakeman’s previous figures. 
The thermometer, potentiometer, and other ap- 
any are in a partitioned-off room, whose roof 
orms a platform for the steam apparatus above. 
Considerable time has been spent upon the be- 
haviour of thermo-junctions when unprotected in 
steam. The old junctions of eureka and iron 
wires, no matter how carefully annealed, changed 
their behaviour above 400 deg. Cent. They have 
now been replaced by junctions of platinum and 
platinum-iridium, which give 15 microvolts per 
degree Cent., instead of 55 microvolts. Mr. Jake. 
man’s new platinum thermometers are little tubes of 
copper, 15 in. long, only 4 in. in diameter, containing 
four copper leads, each enclosed in a glass capillary ; 
the tube is closed at the end by a platinum cap, 
and the resistance change of the thermometer per 
100 deg. Cent. is 10 ohms. 

What we have said about the superior arrange- 
ments of the new buildings applies fully to the 
excellent Metallurgical and Chemical Laboratory 
(Superintendent Rosenhain, Messrs. J. Murdock, 
G. Barr, B.A., W. Gemmell, 8. L. Archbutt, and 
W. A. Withey, B.A.). It is a splendid place to 
work in; and the arrangements for the fume- 
chambers, the heating and ventilating which we 
indicated last. year, answer perfectly. The new 
electric drying-ovens are cubical boxes, whose walls 
consist of two plates of uralite, between which 
several inches of glass wool are packed ; the heating, 
up to 300 deg. Cent., is done by a nickel resistance 
frame placed inside the oven. The carbon combus- 
tion in steel is carried out in a stream of oxygen, in 
vitreous silica tubes of the Thermal Syndicate, of 
Wallsend, j-in. bore and 28 in. long, of which 
14 in. lie in the electric furnace ; the temperature 
rises to 1000 deg. Cent. At this temperature the 
copper oxide wanted for the complete combustion 
began to melt together with its packing of asbestos 
paper and the silica tube ; this trouble is avoided by 

king the tube with fragments of vitrified silica 
{broken tubes),-which are platinised. The silica 
tube itself is surrounded by four porcelain tubes, 
1 in. in internal diameter, on which 0.025-in. nickel 
wire is wound. The four tubes are coupled in series 
in starting, and af in parallel. The furnace 
is economical as to current consumption, but the 
nickel wires do not last long. The steel drillings 
to be analysed are placed in little boats of fire- 
clay, supplied by C. Kulmiz, of Markt - Redwitz, 
in Bavaria, and moulded by Messrs. Carling, of 
Middlesbrough. The ere of the alloys are 
conducted with the aid of the rapid electrolytic 
apparatus of H. J. S. Sands. Both electrodes are 
gauze cylinders, and the platinum anode rotates in- 
side the cathode of copper or other metals. Among 
the accessory apparatus needed for the somewhat 
expensive, but most convenient, analytical outfit is 
a delicate rheostat obtained from Ruhstrat, of 
Gottingen. 

One of the steel rails tested for the Great 
Northern Railway had been in use for 35 years ; 
it proved low in carbon, but high in phosphorus, 
and the high phosphorus probably made it stand 
the traffic so long, though it might not answer for 
modern traffic. Baumann’s —- printing process 
is applied in these tests, photographic bromide 
paper, soaked in ee acid, being placed on the 

ils ; sulphide patches in the steel become dark by 
the generation of sulphuretted hydrogen. Messrs. 
Taylor, Taylor, Hobson, and Co. have presented 
one of their muffle furnaces, fitted with their mag- 
netic indicators, for hardening steel, to the Labora- 
tory. It is found useful for hardening tools in 
workshops, but cannot claim the accuracy of an 
eléctrical pyrometer. 

The results of the research on copper-aluminium 
alloys, commenced by Dr. Carpenter and Mr. 
Edwards, have been presented to the Alloys Re- 
search Committee of the Mechanical Engineers. 
Two alloys were studied, containing 9.90 and 6.73 
per cent. of aluminium respectively. The former 
retains its strength fairly well up to 350 deg. Cent., 
but becomes rapidly weaker with higher tempera- 
ture ; the elongation is somewhat erratic, but in- 
creases. The latter alloy decreases in strength with 
rising tem particularly above 400 deg. 
Cent., and the elongation likewise decreases. Mr. 
Rosenhain and Mr. Lantsberry, B.Sc., who has 
succeeded Mr. Edwards, are now investigating 

alloys of aluminium, copper, and of one 
other element— ese, zinc, or nickel. The 
research becomes much more complicated, of course, 





when there are three elements. So far, it would 
appear that the addition of manganese in smal! 
roportions improves alloys of Cu and Al, rich 
in Cu. Chill castings of 89 per cent. Cu, 10 per 
cent. Al, 1 per cent. Mn, e.g., give a yield-point of 
13 tons per square inch, a breaking strength of 
38 tons, and an elongation of 31 per cent. The 
materials are kindly supplied by the Broughton 
Copper Company, the British Aluminium Company, 
aor the Thermite Company, Limited (Goldschmidt 
process). This manganese, however, contains 97 
or 98 per cent. Mn, and impurities of Al, Si, Fe, 
OC, which seem to influence the critical points of the 
alloy. Manganese dioxide is hence roasted and 
reduced by means of powdered aluminium, which 
is not pure either, however. Alloys whose manga- 
nese contents range from 65 to 30 per cent. disin- 
tegrate spontaneously from the solid state into a 
fine crystalline powder. 

In the study of these alloys, Mr. Rosenhain makes 
use of a clever, novel mode of quenching. The speci- 
men is heated in a tube of vitreous silica, about 
2 ft. in length. The porcelain tube of the electric 
furnace, through which this tube passes without 
contact, has only a length of 6 in.; the furnace can 
be shifted, the heating being merely by radiation. 
The silica tube communicates at the one end with a 
conical flask, a drying-tube, and a pump, the heat- 
ing being as far as possible carried on in a vacuum. 
At the other end, beyond a stricture, is a stop- 
cock and a bent glass tube immersed to a certain 
depth in water or oil. When the alloy has been 
heated to the desired temperature, which is indi- 
cated by a thermo-couple ying on the alloy, the 
heating current is cut off, and the stop-cock, so far 
closed, is opened. The water rushes into the tube, 
flushes the alloy out into the cold portion of the 
tube, cools it directly, and flows into the conical 
vessel. The silica tubes stand this quenching, 
which avoids handling and contact with the air 
perfectly well up to 800 deg. Cent. 

In polishing very soft alloys the use of chromium 
oxide, proposed by Le Chatelier, has been found 
successful ;_ the oxide is acre | calcination of 
ammonium bichromate and levigated by suspension 
in ammoniacal water. In the study of eutectics a 
Zeiss ultra-violet apparatus is used for obtaining 

hoto-micrographs, and the illuminator of the 
mhain microscope has been fitted by Messrs. 
Beck with a semi-circular reflector of magnalium, 
replacing the silvered glass disc. Mr. Rosenhain 
and Mr. P. A. Tucker determine the composition 
of the eutectic alloys both by volume and by 
weight. Mr. Rosenhain’s research on cooling 
curves was recently brought before the Physical 
Society. Another line of research recently taken 
up is the compression of finely powdered metals 
(lead and tin) with the object of seeing whether 
alloys will result when heating is avoided; the 
subject was first investigated by Walthére Spring, 
af Lite, about thirty years ago, it will be remem- 
red. 

The sea-water corrosion tests have been con- 
tinued with the assistance of the dockyard autho- 
rities at Portsmouth on specimens of copper- 
aluminium alloys, naval brass, and Muntz metal. 
Rough castings, about 3 in. square, are machined 
down to a thickness of } in. and fixed to teak 
boards, either in such a way that the sea-water . 
has access on all sides, and that the alloy is nowhere 
in contact with metals; or they are bolted down 
upon bright plates of mild steel, which in their turn 
are fixed on teak. The boards are completely im- 
mersed in the water at all tides, and taken up 
again at intervals of three months, instead of one 
month, as formerly. Having roughly been cleaned, 
the plates are weighed and again exposed to the 
action of sea-water. 

We can only deal very briefly with the report by 
Dr. C. Chree, F.R.S., on the work of the Observa- 
tory — at Kew. Dr. Chree’s staff con- 
sists of Messrs. T. W. Baker, E. G. Constable, 
J. Foster, W. J. Boxall, E. Boxall, G. ee 
A. ©. Cooper, B. Francis, A. G. Williams, W. J. 
Stockwell, and A. E. Gendle. The exceedingly 
laborious analysis and reduction of the very 1m- 
portant magnetic observations, and of the pendulum 
observations which Mr. Bernacchi took during the 
Antarctic Expedition of the Discovery, is almost 
completed, and quite a number of officers and 
scientists have been trained in such work at Kew. 
Mr. Travis Rimmer has introduced observations on 
solar and nocturnal radiations at Kew with the aid 
of an Angstrém pyrheliometer ; four W. E. Wilson 
radio-integrators should also be mentioned ™ 
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this connection. The customary meteorological and 
seismological (Milne seismograph) observations 
have been continued. The verification of instru- 
ments claimed more time than last year ; there was, 
however, @ falling off in watches, from 272 to 246, 
while the number of marine chronometers—174— 
tested during the year was unusually | . Of the 
watches, two keyless going-barrel bar-lever watches 
of Patek, Philippe, and Co., of Geneva, scored the 
highest marks ; 43 per cent. of the watches obtained 
the certificate ‘‘ especially good,” against 47.5 per 
cent. last year. The fitting up of the new magnetic 
observatory at Eskdalemuir is one of the important 
items of the work proposed for this year. 





WIRE-ROPEWAY IN THE NORTH 
ARGENTINE CORDILLERAS. 
(Concluded from page 364.) 

In our issue of the 20th ult. (see e 361 
ante) we gave a description of the routelfellowed by, 
and the stations on, the wire-ropeway serving the 
mines of the Famatina district in the north of the 

















Fic. 27. Passencer Car. 


(10 ft. to 164 ft.), but though it ra between 5 and 
10 metres (164 ft. and 33 ft.) for the greater part of 
the track, in. places it even attains to 30 and 40 
metres (98 ft. and 131 ft.). Before Station II., for 
instance (see Fig. 4, page 362 ante), iron towers of 
40 metres, or of 50 metres including sub-structure, 
and a base of 8 to 10 metres square, are erected. 
Examples of supports of various height are shown 
in Figs. 23 to 26, page 440, while in Fig. 22 the 
tower in the foreground is one of a height of 
120 ft. The average distances between the sup- 
ports on level stretches, or on those sections on 
which the gradient is only slight, is about 100 
metres (328 ft.), although, as above mentioned, 
spans of 900 metres occur. The number of sup- 
rts is about 275. The iron framework needed 
or the stations (see previous article), the supports 
and intermediate tension appliances, &c., amoun 
to about 1000 tons. As far as ible, the iron 
structural work was completed in Europe. Most 
of the fitting together on the site was done by 
means of bolting, only the simpler connections 














Fic. 29. TuNNEL BETWEEN Stations 4 anv 5. 


Argentine, and connecting them with Chilecito, 
whence, by means of the railway system in the 
State, their produce may be brought down to 
shipping ports. The line, as we mentioned in 
our last article, has a length of 34.67 kilometres, 
and the difference in altitude between the first and 
the last stations is no less than 3510 metres 
(11,513 ft.). It has a capacity of 40 tons per hour, 
and is used for the conveyance of ore from the 
mines, for passengers, and for all sorts of u 
traffic. After the first 9 kilometres (5.58 miles) of 
plain, the line works up the slopes of the Andes, 
and in its higher sections traverses country of a 
particularly rugged character. In Fig. 21, page 440, 
We give an illustration of the lower section of the 
line completed. This is just at the commencement 
of the hills, and the ropeway may be seen stretching 
across the plain into the distance. Fig. 22 is a 
view on one of the higher sections. At still 
greater heights the country traversed is even more 
difficult than this, and necessitated in some cases 
Spans of as much as 600 and 900 metres (1968 ft. 
and 2952 ft.). 

All the structural parts of the ropeway, both 
supports for the carrying-ropes, and framework 
for stations, &c., are of iron. The supports are all 
of one type of construction, practically the only 
difference being in the matter of height. At some 





points the height needed is only 3 to 5 metres 





being riveted. As the stations are practically all 
one-storied buildings, their erection presented no 
difficulties, and they were built without scaffolding. 

As regards the supports for the ropeway itself, the 
shorter ones, of 5 to 10 metres in height, were 
riveted together lying on the ground, and then set 
upon the foundations. The large structures, up to 

metres (131.2 ft.) in height, with a base of 8 to 
10 metres, were, however, riveted in a vertical 

ition, from story to story. Except for short 
engths through the stations, &c., and one or two 
other small exceptions, the track consists for the 
whole distance of wire-rope. At the stations and 
intermediate tension appliances, &c., the ropes 
are replaced by rails 160 millimetres (6} in.) high. 
The cars run automatically through all intermediate 
tension appliances, &c.; no attendance is required 
at these points. 

Owing to the great additional expense entailed 
by the provision of *‘ locked ” ropes, it was decided 
to use spiral ropes for the greater part of the track, 
and to employ the more expensive ropes only for 
those lengths subject to special strain, and also for 
hill-crossings. Carrying-ropes with a breaking strain 
of 150 kilogrammes per square millimetre (95} tons 
per square inch) were decided upon. These ropes, 
as provided, are of 32 millimetres (1.25 in.) in dia- 
meter for the load rope, and 23 millimetres (0.89 in.) 


upper sections, and for the lower sections 30 milli- 
metres and 26 millimetres (1.17 in. and 0.975 in.) 
respectively. On particularly difficult mountain 
crossings single lengths of locked ropes of an aggre- 

length of about 1000 metres (3280 ft.) are 
introduced, having diameters of 35 millimetres for 
the load-rope and 26 millimetres for the empty rope 
(1.36 in. and 1 in.). 

The strain on the traction-rope amounts in this 
ropeway to about 5000 kilogrammes (11,025 Ib.) on 
certain sections ; but the vernment, in view of 
the fact that the line would not for some time be 
worked to its utmost capacity, decided on the pro- 
vision of a traction rope 18 millimetres (0.708 in.) in 
diameter of tough steel wires, having a breaking 
strain of 180 kilogrammes per square millimetre 
(114.3 tons per square inch). 

The traction-rope is carried on rollers which, in 
order to provide for wear and tear, are of special 
construction. These rollers are constructed of two 

and are provided with renewable ve lin- 








in diameter for the so-called empty rope on the five 


ings of wrought iron of very durable quality, which 





Fie. 30. Transporting Carryine-Rore. 


can easily be renewed without much outlay, the really 
“er part of the rollers remaining uninjured. 

e cars provided for the conveyance of ore take 
the form of sheet-steel buckets, having a capacity of 
0.3 cubic metre (10.6 cubic feet), calculated for an 
effective load of 500 ree (1100 1b.). A great 
variety of rolling stock had to be provided in order 
to handle the up traffic, and also ngers. On 
the upper portions, where water supply is entirely 
lacking, special water-cars are employed. These 
consist of an ordinary carriage and hanger, having 
attached a tank of 0.5 cubic metre (17.6 cubic feet) 
capacity, provided with water-tight lid and suitable 
ren tty Taya ug weg Special means of con- 
veyance have also been provided for the transport 
of lengths of bar iron, mine timber and similar 
goods, and also for cases, bales, &c. The car for 
pane traffic is illustrated in Fig. 27, annexed, 

t consists of a four-seated body, provided with 
door, windows, &c., suspended by an ordinary 
hanger to the two-wheel carriage, and built out on 
the traction-rope side. This extension forms a 
recess of tank form, which holds a small supply of 
water, and this acts as a balance-weight. Part of 
the recess also provides stowage room for parcels 
by post, letters, &. 

It is, of course, important that the coupling of 
the cars on to the traction-rope should be effected 
without jerk. With the speed of 2.5 metres (8.2 ft.) 

r second and the large loads this was of prime 
importance. Another point to be considered in 
connection with the choice of grip was the neces- 
sity for avoiding all possibility of failure to grip 
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even on the steepest inclines of 45 per cent. or on 
the longest spans, or even when the rope is 
thickly covered with ice. Owing to the number of 
sections, and the impossibility of keeping the 
ropes of all in the same state of repair, the dia- 
meters vary considerably, so that the gripping 
devices must be capable of automatically adjusting 
themselves to these conditions. The running away 
of a single car interrupts the working of the whole 
line, and must be therefore guarded against. In 
the case of a possible derailment the car must not 
remain hanging to the traction-rope or be at all 
difficult to detach; it should be freed from this 
rope as quickly as possible. For these reasons it 
was decided to equip the cars with a form of jaw- 
wedge grip, put into operation by the weight of 
the car itself. In this, by means of a sliding 
piece on the body of the car, and suitable levers, 
a jaw is worked which presses the traction-rope 
up against a corresponding jaw on the carriage. 
By suitably proportioning the leverage a very 

owerful grip is exerted on the traction-rope. 

or instance, a loaded car weighs over 700 kilo- 
grammes (1544 lb.), and the grips, with such a 
weight, exert a pressure on the rope of several 
thousand kilogrammes. With this coupling the 
opening and closing of the grip is effected gradually, 
and is quite independent of careless handling by un- 
skilled members of the staff. For recording the 
amount of ore conveyed in bulk over the line, a 
rapid weighing-machine and counting apparatus is 
installed at the discharging terminus at Chilecito, 
over which all cars must run. This is shown in 
Fig. 28, page 425. It is provided with automatic 
recording mechanism. 

It is very important that the carrying-ropes of 
such a ropeway should be regularly lubricated and 
the traction-rope varnished as a protection against 
rusting. For lubricating the carrying-ropes an 
oil-car is employed, consisting of a small pumping 
apparsine in the carriage, to which is suspended a 
platform carrying an oil-cask. A flexible tube 
connects the pump and oil-cask. The pump, which 
is of the rotary type, is driven by the carriage- 
wheels, and on these revolving, the pump is set 
in motion, A fine spray of, oil issues between 
the divided wheels of the carriage on to the rope, 
and is distributed by means of brushes. The car 
thus oils only when moving. A single filling is 
sufficient for oiling a length of more than 10 kilo- 
metres (6} miles). For treating the traction-rope, 
automatic lubricating or. varnishing appliances are 

rovided at stations through which the rope runs. 

n passing through these appliances the rope works 
round a roller partly submerged in oil or varnish. 
Brushes serve to distribute the varnish evenly over 
the whole surface as the rope is leaving the bath. 

For communication between stations a telephone 
is provided, running parallel to, but independently 
of, the ropeway. The tele ~ sand mn are of iron, 
placed about 100 metres (1 3 ) apart, and are 
about 4 metres (13 ft.) high. Several portable tele- 
phone sets are provided at the various stations, and 
plug contacts are fitted along the line at intervals of 
1000 .metres (1094 yards), in order to enable work- 
men to communicate with the nearest station and 
report irregularities of working, &c. 

The line was over practically unsurveyed country, 
and, before deciding on the exact route, the ground 
was gone over several times by a Government 
surveying commission, under the guidance of expert 
engineers. A rough provisory marking-out was 
then undertaken, keeping as far as possible in a 
straight line. Unfortunately, this route was for 
the greater part in a river-bed, so that it was later 
found necessary to deviate from the course marked 
out. This entailed the provision of angle points 
at five of the intermediate stations (see pages 362 
and 363 ante). The exact survey of the whole line 
for obtaining the erection profile was undertaken 
by Messrs. Adolf Bleichert: and Co.’s chief engineer, 
assisted by a Government staff. A final control 
survey was carried out concurrently with the putting 
down of the foundations. This survey was made 
in a series of short lengths, and preceded the actual 
erection operations on each section. 

In order to overcome transport difficulties, a 
number of derelict mule-paths had to be made 
passable again, and where these were of no service 
new roads had to be constructed. A main road 
was thus built from Chilecito to the Upulungos 
Mines in the Famatina district, having a total 
length of 50 kilometres (31 miles), on account of 
the circuitous route n From this, side 


roads were opened out towards the separate points 





of erection. These branch roads had an aggrega’ 
length of 60 kilometres (37} miles), so that the total 
amount of road - building required amounted to 
about 110 kilometres (68} miles). 

It order to cross the mountain-tops with as large 
a radius as possible for the ropes, a number of 
large cuttings, some of them of considerable depth, 
were found to be necessary. In the excavation of 
these cuttings blasting operations on a very large 
scale were possible. For instance, in the levelling of 
the site for Station VII. (see Fig. 4, page 362 
ante), in addition to other blasts, the dynamite 
charges in seventy drill-holes were simultaneously 
exploded on one occasion. 

One of the most remarkable cuttings is situated 
near Station IV., where some 5500 cubic metres 
(7194 cubic yards) of rock had to be removed, at a cost 
of over 20001. At another point, between Stations 
IV. and V., a tunnel 150 metres (164 yards) long, 
shown in Fig. 29, e 425, was n b is 
tunnel is 4.5 metres (14} ft.) broad by 4 metres 
(134 ft.) high, and in driving it 3500 cubic metres 
4 cubic yards) of rock, &c., were removed. 

he two ends of this tunne! are lined, but it was 
not found nec to line the interior. The 
driving of this tunnel was commenced in December, 
1903, and completed in April, 1904. 

The peculiar nature of a wire-ropeway, of course, 
prevents it being of much service during construc- 
tion for bringing up supplies. Instead of being 
completed practically yard by yard, whole sections 
must be finished before a length can be put into 
use. Under these circumstances transport of some 
other kind must be resorted to for erection opera- 
tions. Where roads were passable two-wheel carts 
were employed, four-wheel carts being seldom used. 
It was impossible to transport material beyond 
Station II. by these means, and from here only 
mule transport was available. In designing the 
iron structural work it was therefore necessary to 
arrange that no single piece for transport beyond 
Station II. should weigh more than 150 kilo- 
grammes (330 1b.). Boilers, engines, iron-work, &c., 
were all designed to keep within these limits. 
Heavier parts up to 2000 A ctonnnate had to be 
moved by gangsof men. In addition to the mules, 
donkeys were employed for the transport of pro- 
visions, drinking water, and sometimes of lime and 
stones. On an average, about 580 to 600 mules 
were employed for carrying building material, and 
about ninety donkeys for commissariat purposes. 
In the final stages of erection operations these 
numbers were increased, as work got behindhand. 
The Argentine Artillery Corps then provided 200 
extra mules, so that, just before the end, from 900 to 
1000 transport animals were in service. 

The conveyance of the carrying-ropes was, 
perhaps, the most difficult part of the whole under- 
taking. These ropes were made in lengths of 200 
to 300 metres (656 ft. to 984 ft.), and as some 
sizes ran to 7 kilogrammes per metre (14 lb. per 
yard), the total weights of these lengths amounted 
in some instances to about 2000 kilogrammes. 
These ropes arrived on large drums, and had 
to be unwound and transported by means of 
porters. Gangs of from sixty to several hundred 
men were used on this work, the numbers varying 
according to the length of the rope and other 
circumstances. Such a gang may be seen at work 
in Fig. 30, page 425, carrying a er over one of 
the upper sections. This method of transport was 
naturally expensive, the conveyance of a single 
rope, for instance, from Station III. to Station V. 
—a distance of 6 kilometres—costing about 9%. 
After the completion of the first sections it was 
possible to convey the ropes to the lower end 
of the upper sections over the ropeway itself, by 
unwinding the single rope so as to form several 
connected rolls or coils, each of which was fastened 
to an empty car-hanger. In this way three con- 
secutive hangers were used for one rope, weighing 
between 2000 and 3000 kilogrammes. 

Although the district is, on the whole, not a 
rainy one, and is absolutely rainless in the 
higher pe torrential storms of short duration 
occasionally occur. In one such storm, in April, 
1904, some of the building sites were seriously 
damaged by heavy floods, ~~ oe and foundations 
were torn up, and Station II. was partly buried. 
The actual loss involved, however, was not so very 
serious, and all material was recovered, some of it 
from places below, whither it had been carried by 
the floods. Snow-storms are frequent, and, of 
course, often render the roads im ble. 

The track was commenced in the middle of 





te | October, 1903, after the roads had been made and 


the cuttings completed, and a part of the line from 
Station I. to Station V. was opened in July, 1904. 
The whole plant was completed in December, 1904, 
with the opening of the terminal Station IX. 

The total number of men employed amounted, 
at times, to 1200 hands. On the lower sections it 
was found — to carry on work throughout a 
normal working day of from 10 to 12 hours. But 
even in the middle sections it was found to be 
advisable to curtail the working hours consider- 
ably, while, from Station VI. upwards, work could 
only be carried on so long as the sun shone— 
between the hours of 8 a.m. and 4P.m. Even in 
the summer months, from November to April, 
the temperature at these altitudes seldom rises 
above 5 deg. or 6 deg. Cent., and is generally 
below zero. The average temperature in winter is 
about 18 deg. to 20 deg. Cent. below zero. More- 
over, it is a feature of this mountain district that 
a very cold wind rises at sunset, making it quite 
impossible to stay out in the open air after this hour. 
Wages were calculated with due consideration for 
the exceptional conditions of the work, as may be 


seen from the following table :— 
TaBLE I.— Wages. 

Altitude. Class of Labour. Wage. 
1100 m. f 3,603 ft.) Mason* 6s. 4d. 
1100 ,, ( 3,603 ,, ) Labourert 2s, 
3500 ,, (11,480 ,, ; Mason lls, 
4200 ,, (13,776 ,, Mason} 15s. 
4200 ,, (13,776 ,, ) Labourer 7s. 6d. 


* European workmen. + Native labourers, 
t For a working day of five to eight hours only. 
The following tables give details of costs of 
masonry at the various altitudes, in which: con- 
nection it must be remarked that the stone found 

on the site, such as granite, hard limestone, &c., 

is not included :— 

TasLe II.— Cost of 1 Cubic Metre of Masonry on . 
Stations VII. a VIII., at a Height of 3900 to 
4200 Metres (12,792 Ft. and 13,776 Ft.). 
(Government supplied only labourers; building ma- 

terial and superintendence being supplied by con- 

tractors. ) : 


£ea d. 
Government ; a 14 6 
Sand Rei ie rid se sie 5 5 
200 kilogrammes cement 1 16 0 
Water Bs Fie oe 110 
Building stone 12 8 
Superintendence ... 1 10 

£3 12 3 


Tasie IIlI.—Cost of Wages Only, Without Material, 
per 1 Cubic Metre of Masonry. 





| VL, VIL, & VIII. 


Station No. |I. | mr | Iv. | v. | 
| 12s. 8d. | 13s. 6d. lds, fd. 


Cost : i” 11s. 9d. 








In addition to the labourers who were settlers in 
the country, coming from all quarters of the globe, 
many of them half-castes or the descendants of 
the old Spanish and Portuguese immigrants, Italian 
labourers were chiefly employed, and proved most 
successful. The other workmen for the mechanical 
parts of the ropeway, the iron construction and the 
engines, were for the most part German smiths, 
under the superintendence of erectors. 

For working this line the organisation is similar 
to that on normal railways, supervision being in 
the hands of officials of the Argentine Government. 
The officials and assistants employed on the track 
live in dwellings built at the engine stations, and 
the staff includes for each centre a station-master, & 
mechanic, a stoker, a telephone operator, and three 
labourers. The latter attend to the arrival and 
despatch of the cars, and also watch the line and 
oil the ropes, &c. Each section between two 
stations is assigned to different watchmen, to be 
supervised and kept in order by them, and must be 
travelled over every day, or patrolled on foot. 

In commencing the day’s working the first cars 
are despatched from the top station at a low speed, 
and with a somewhat reduced load of ore. Speed 
and load are then gradually raised until the line 1s 
fully occupied and running at full speed, when the 
working is practically automatic, the work entailed 
at the stations, in pushing the cars from one rope 
to the other, being very insignificant. The cars 
arriving at the unloading station are emptied into 
the hoppers, and returned, if possible, immediately, 
loaded with material for the me og stations, as it is 
advisable for return traffic to be forwarded when 
the down line is fully occupied. The separate 
stations are informed what goods are intended for 
them, so that the respective cars can be withdrawe 
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to the sidings and unloaded. The cars unloaded at 
intermediate stations then continue their upward 
journey, so that all empties are again collected at 
the loading-station. The special cars for iron and 
timber are, of course, stored at Chilecito, to which 
station they are always returned. The water-cars, 
on the other hand, are kept at Station IV., as 
mountain springs give plentiful supplies up to this 
point. 
The whole journey of 36 kilometres (22.3 miles) 
occupies about four hours. The nger traffic, 
however, is handled at a reduced speed of about 
1.5 metres (5 ft.) per second. The total rolling- 
stock, including all special cars, amounts to 640 
cars. 

In addition to the small repairing-shops at the 
various stations, which are only furnished with 
vices and tools, there are extensive repairing works 
at the top station, near the Upulungos Mines, and 
at Chilecito, both being fitted with lathes and 
other machine-tools. N 

The opening of the various sections took place on 
July 4, 1904, and work was started on January 1, 
1905. The capacities specified in the contract for 
both directions have not only been reached, but 
considerably exceeded, and the working expenses 
have been kept well within the limits of the calcu- 
lations made. 

During the ten years previous to the opening of 
this line the expenses of transport of ore from the 
mines to the smelters amounted to 45s. to 62s. 6d. 
per ton, or an average of about 503. The greatest 
quantity which was despatched in one month under 
favourable conditions is given as 500 tons. On an 
average 350 tons were forwarded during the summer 
months, and in winter much less, as transport diffi- 
culties were then greatly increased. 

It is not to be expected that the ropeway, in the 
first years of its existence, should always be at work 
to its fullest capacity, because the development of 
the mines advances but slowly, and it will, no 
doubt, be some time before the production from 
the copper and silver mines is so large that the 
ropeway can be kept working for the full twenty 
hours in the twenty-four, as provided for. At the 
same time it is now possible to obtain some idea of 
the working and transport expenses. From the 
following table can be gathered the Government 
carriage rates at various capacities :— 


Taste 1V.—Rates for Carriage of Ore from Upulungos 
to Chilecito per Ton. 


£s. d. 

By mules, as originally oneeyes — 2 as 
By ropeway, conveying hourly 5 tons : - 0 
” ” ” *” 7 

” ” ” ” 0 11 5 
.-§.% 


” ” ” ” 


From this it will be seen that the average rate 
with mules was about . per ton, which corre- 
sponds to arate of about 1s. 44d. per ton-kilometre, 
by the direct route from the mines to Chilecito, 
whereas with the wire-ropeway in full work this 
rate falls to about 2d. 

At this rate, and with the added expenses for 
carriage to the Port Rosario and to Buenos Ayres, 
both the products of the smelters and also the ore 
are fully able to meet competition ; and, all things 
considered, it must be acknowledged that this ex- 
periment has succeeded beyond all expectation. 








_ Frexcu Coats.—The production of coal and anthracite 
in France last year attained an aggregate of 36,168,389 
tons, as compared with 33,457,840 tons in 1906. The 
basins which effected the est output last year 
were the Nord and the Pas-de-Calais, 23,731,781 tons ; 
the Loire, 3,774,629 tons; Burgundy and the Nivernais, 
2,121,221 tons; the Gard, 2,071,173 tons; and the Tarn 
and Aveyron, 1,825,985 tons. The output of lignites last 
year was 761,861 tons, as compared with 738,545 tons in 
- i ti production of ——* pS all kinds in 
rance last year was, accordi , 36,930,250 to: as 
compared with 34,196,385 tons in'1906. + 





AmERICAN TRON Mingrats — The deliveries of iron 
minerals from the workings in the Lake Superior dis- 
trict in 1907 were 42,245,070 tons, as compared with 
38,523,439 tons in 1906. The deliveries from the prin- 
cipal districts were as follow :— 


District. 1907. 1906. 

; Tons Tons 
Mesabi .. 27,492,919 23,792,553 
Murquette y 73 4,057,187 
Menominee 4,964,728 5,109,088 
Vermilion »685,267 4,792,355 
Gegebic 8,637,907 3,643,514 


If we extend the comparison back to 1905, we find that 


the deliveries in that year were only 34,353,456 tons. The 
expanded in the last two years to 


deliveries, accordingly, 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw ordinary P+ wong meeting of this Institution 
was held on Friday last, the 27th ult., at the 
Institution House, Storey’s Gate, Westminster, 
the President, Mr. T. Hurry Riches, occupying the 
chair. .The usual formal business was transacted, 
and the announcement made by the Secretary that 
seventy-five new names had been added to the roll 


discovered accidentally by a driver who was trying 
to brick off a portion of his fire-box with a view 
to economising cual, Mr. Cooke proceeded to a 
consideration of the three important points in 
relation to draught: the admission of air below 
the bars and through the fire-hole door, and 
the draught induced in the blast-pipe. Variable 
blast-pipes, he added, were not in use in this 
country, but in France they formed one of the 
chief factors in the regulation of air in the fire- 
box. The speaker then passed to the main object 
of his remarks, which was to place before the 
members the actual results of the everyday working 
of two individual engines, respectively fitted with 
the two types of fire-boxes described in Dr. Brislee’s 
pes and pitted against each other on four of the 
eaviest and fastest passenger trains running 
between London and Crewe. Dr. Brislee’s re- 
sults, obtained scientifically, were of great interest ; 
but, for the purpose of checking coal consumption, 
the locomotive engineer kept a daily record of the 
coal consumed by each engine, and measured results 
by dividing the pounds of coal consumed by miles 
run. An experiment was commenced on the 
London and North-Western Railway in October, 
1907, the two engines being No. 276, of the 
‘* Precursor ” type, and No. 1297, of the ‘* Experi- 
ment” type. The leading dimensions were :— 
** Precursor” Class, 6-Ft. 6-In., Four-Coupled 
Passengcr Engine. 
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Grate area ae - a. 25 sq. ft, 
Depth from centre of brick 
arch to fire-bars—front .. 2 ft. 4 in, 
Depth from centre of brick 
arch to fire-bars—back— 
under tube-plate .. 1 ft. 53 in. 


These engines, the speaker said, made a daily 
journey from London to Crewe and back—a total 
distance of 316 miles. The following particulars 
were also given :— 























of the Institution as a result of the latest ballot. 
Average Speed Apevestinate 
ComsBustion Processes 1n Locomotive Fire- With a Moderate | “2 oe 
Boxes. oe meee Allowance for | passcnwers and 

Rl see art. |" 
sion: one Bed. ee, 0 e Universi ——— pn ND 
of Liverpool, entitled ‘‘ Combustion Processes ra Euston, dep. 10.0 am } eqaee gon ban, — 
English Locomotive Fire-Boxes,” and the other, | Willesden, arr. 10.9, - are 
by Mr. Lawford H. Fry, member, entitled ‘‘Com-| Rugby, ’ n-ne. } 56.3 
bustion Processes in American Locomotive Fire-| Rugby, dep. 11.41 _,, } 
Boxes.”. These two papers were read by the|[°® % bo pm J) oS 
authors in the order given above, and were, for the | Euston, dep. 2.0 p.m. ) 47.1 359} 
purposes of discussion, taken together. As we| Willesden, arr. 210 ., J 1 
print both papers in full in ——. part of this| Rugby, arr, 340 . 
issue, we may at once proceed to the discussion. Rugby, dep. 3.44 ,, 55,2 

This was opened by Mr. C. J. B. Cooke, of O°" oF 52 » oe 
Crewe, who said that modern practice appeared to| Crewe, dep. 4.7 p.m \ 55.7 231} 
confine itself to two types of fire-boxes—namely, | Bletchley, arr. 6.16, i 
~ — —_ the grate area, and the! guston’ ar. 710 " } i 

eep, with smaller grate area—and it was to these | _ ff ; — 
two standard types, as exemplified in the London | fy.’ oS Le, } 55.2 372} 
and North-Western Railway practice, that Dr.| Rugby, dep. 95 |; \ 85 
Brislee had confined his experimental researches. | WViiiesden, arr. 10.32 J 
After speaking of the introduction of the fire-|fusten’ aio” } “7.1 
brick arch, the benefit of which was, he alleged, 


The men selected for the work were four of the 
most experienced main-line drivers and firemen ; 
they exchanged engines from time to time, and 
matters were so arranged that both engines and men 
had their equal share of the working of each train ; 
by this means identical conditions of working the two 
engines for a period of five months were obtained. 
The ‘‘ Precursor” engineran 34,348 miles, and burned 
882 tons 5 ewt. of coal—equivalent to an average con- 
sumption of 57.53 lb. per mile, The **‘ Experiment” 
engine ran 34,013 miles, burning 793 tons 8 ewt. of 
coal, the equivalent average consumption being 
52.25 1b. per mile. The last-named engine, as com- 
pared with the ‘‘ Precursor” type, had, therefore, 
saved, in the five months, about 88 tons of coal — 
equal to 5} lb. per mile, or about 10 - cent. The 
result proved that the shallow fire-box and larger 

rate area produced better results than the deep 

re-box with smaller grate area. It should, how- 
ever, be borne in mind, Mr. Cooke ssid, that expert 
firing was an important factor, and results would 
depend to a considerable extent upon the fireman. 
With the shallow fire-box, the latter must handle 
his shovel skilfully, and constantly watch the con- 
dition of the fire to keep the bars from drawing air. 
The minimised s under the fire-hole door and 
beneath the brick arch rendered it imperative to 
fire frequently, and a little at a time; whilst with 
the deeper fire-box, and consequently thicker fire, 
careful firing was not so necessary ; that possibly 























** Experiment” Class, 6-Ft., Six-Coupled Passenger Engine. 
Cylinders = ee -. 19 in. in diam. by 26 in. stroke 
Boiler pressure a no 185 lb. per square inch 
Heating surface 291 tubes, 1] in. external 
diaw eter = 1857 eq. ft. 


Fire-box surface 





the great extent of 7,89 


1,614 tons, 





Total ., 1990 sq. ft. 











Oy linders . 19 in. in diam. by 26 in, strok ‘ 
Boiler pressure 175 Ib. per aquare inch. | Was one reason why the consumption of the ‘‘ Pre- 
Heating surface — “J 2. a cursor” engine was heavier than that of the 
= . . TG, . ” . . 
mene IA fe wp asp rim hp poe 
—_——_ economical consumption 
Pe — ote mee &. existed to make it subservient to time-keeping, 
rate area os - “ 22.4 8q. ft. ° . ti th k . that 
Depth from centre of brick and, in this connection, the speaker consi tha 
oo Se ee aS 8 ft. 53 in. the following particulars of the time lost and gained 
cich to fize-base—beck— neo two engines during the five months might be 
under tube-plate .. : 2 ft. 6 in. of interest :— 
2 p.m. TRAIN. 10 a.m. TRAIN. 4.7 p.m. TRAIN } 7.32 p.m. Tran. 
** Pre- “* Experi- | “ Pre. “* Experi- * Pre- “Experi- | “Pre- | Experi- 
* cursor.” ment.” | cursor.” ment.” | curzor.” ment.” curéor.” ment,” 
L ini @it/| @ |e! @ th  eeR TEATS ara [eS 
October... 1 29 a 10 3 | 19 CSS ees Tees 2 eee 
November - A 4|/2fi}7/| 9 /}u| wo] 6) mw]. | | | 1 | lm 
December 26 29 40 10 27 25 5 19 1 | 60 | 10 | 55 | 19 | 55 | 43 | 16 
January 7 30 ll | 38 42 35 9 7 oe 77 + | 7 | % | 30 Beane | 
February 35 27 15 22 4 49 7 Si - Ol. |B | oe 
Total 9 | 150 | 78 | 07 |118 | 186 | 96 | 73 | 10 | 884 | 10 | 236 | 118 | 250 | 61 198 
Average per trip) 0.68 gain 0.34 gain 0.22 gain 0.47 loss* | 4.35 gain 4.34 gain | 1.82 gain 1,64 gan 
| | 


~* This average was brought about by the heavy etorms which prevailed on February 24 and 28. 


It was, the speaker continued, no light task to 
haul 350 tons up the 1 in 70 gradient from Kuston 
to Camden, pound away on a rising gradient for 
the first 30 miles out of London, and make Crewe 
in three hours, with stops at Willesden and Rugby. 
This was a heavy weight to be dragged up hill and 
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down dale at an average speed of about 57 miles |efticiency, and GL length of grate. 
per hour, to achieve which many miles had to be St. Louis trials, \ 
It took a train | quality of coal had been used in all the experi- 


covered at over 60 miles per hour. 
of the weight of the 10 a.m. ex Euston, stopping 
at Willesden, 47 minutes to pass Tring, the summit 
of the incline, and from Tring to Rugby, therefore, 
the average speed would be 62.9 miles per hour ; 
that, however, was a fair instance of what the 
London and North-Western Railway engines were 
doing every day, and some trains were even faster 
and heavier than the Scotch expresses which had 
been the subject of the experiment. 

Mr. George E. Jones said that, in relation to the 
performances of American locomotive boilers, the 
point that had struck him as being most interesting 
in the paper was the very little difference in boiler 
efficiencies with widely different ratios of grate to 
total heating surface, grate to fire-box heating sur- 
face, and fire-box heating surface to total heating 
surface. To illustrate his point the speaker set 














In the 
the speaker said, the same 


ments ; as would be seen, the boiler efficiencies 
ranged from 58 to 63 per cent., up to 90 Ib. of coal 
fired per hour, whereas the ratios of grate to heat- 
H 


H | HB 











ass, — } J 8. 
Clas G G HB GL Remarks. 
p.c.| ft. in 
100 hO | 3.4 15 59 8 0 Table I., page 44 
200 75 | 665 116) 58 10 0 | Table X., pp. 60-61 
600 60 4.5 13 63 9 0 
800 60 | 6 20 6. 8 1 
a 42 | 28 15 60 9 38 | Table XVI., pp.72-73 
B 59 | 4 15 | 60 ? 
y 78| 5.3 | 15 | 68 ? 
65 5.5 12 bs 8 0 Max. 
Mr. Jones { ie FI 
vo wv * 


ing surface varied from 50 to 75, grate to fire-box 


| surface from 3.4 to 6.5, fire-box heating surface to 


out on the blackboard the table given below, in| total heating surface 11.6 to 20, and the length of 


which H represents total heating surface, HB| grate from 8.1 ft. to 10 ft. t 
heating surface of fire-box, G grate area, E boiler | the average boiler efficiency varied from 63 to 60 


In the Altoona trials 











Fra. 12. 


per cent., while the ratios of grate to total heating 
surface varied from 42 to 78, grate to fire-box 
heating surface 2.8 to 5.3; the fire-box heatiny 
surface to total heating surface was constant at 15, 
the length of grates varying to an amount not 
shown. In his own practice the speaker had found 
that the ratios giving the best results were as 
follow. :—Grate to total heating surface, 55 to 65 ; 
grate to fire-box heating surface, 5 to 5.5; and 
fire-box heating surface to total heating surface, 
11 to 12. These proportions were more nearly 
approached in boilers of the ‘‘ 600” class, which 
have a boiler efficiency of 63. In some compara- 
tive trials he had made abroad between British 
and American locomotives, the extra length of 
the American grates was considered a disadvan- 
tage, and he (the speaker) was inclined to the 
opinion that 8 ft. was the greatest length of grate 
that could be efficiently fired by hand. 

Mr. Milner Hurd referred to the range of fire- 
box temperatures given in Mr. Fry’s paper, the 
variation being from 1856 deg. to 2339 deg.; the 
latter appeared to him a low temperature in view of 
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the large consumption of fuel, and he questioned its 
accuracy. - Sir William Anderson, in a paper read 
some time ago before the Society of Arts, had 
given very much higher temperatures with other 
boilers. the figures given by Mr. Fry were com- 
pared with the Carnot theorem z a the effici- 
encies were not in agreement. For instance, 1856 
deg. Fahr. plus 460, minus the temperature of the 
smoke-box, plus 460, gave an efficiency of 58 per 
cent. whereas in the paper the efficiency was 
stated as 75 per cent. The temperature in the 
fire-box should therefore be higher than stated, 
but possibly the pyrometer did not give reliable 
readings at the temperatures obtained. Another 
point was that the author had given the positions 
of the draught-gauges, but had not stated the 
a ininches. It would be interesting to know 
these. 

Mr. T. E. Goodeve, who accompanied Dr. 
Brislee when making the experiments, said that the 
doctor had alluded to the employment of a suitable 
amount of forced draught ; something of the kind 
would be very useful in the locomotive. The em- 
ployment of the blast-pipe, made small in present 
practice, introduced many things which required 
attention. A certain amount of cinder was drawn 
through the tubes at a very high rate, causing 
deterioration of the tubes, besides filling up the 
smoke-box with ashes. If the blast-pipe could be 
opened out, and a constant air supply provided 
underneath the fire-box, this would tend to pre- 
serve the tubes, and greatly reduce the back pres- 
sure involved in the small size of the blast-nozzle. 
Referring to Mr. Fry’s r, the speaker observed 
that the conditions o the test were not those 
obtaining on the road, where such matters as wind, 
curves on the line, and greasy rails entered into 
the question, With such a heavy train as Mr. 
Cooke had mentioned—359 tons—a heavy side wind 
was serious, particularly when the train was on a 
curve ; it was a difficult matter with such conditions 
to keep time, and great demands were put upon 
the engine. The question, as it appeared to the 
speaker, was not so much one of heat balance as of 
which kind of fire-box really gave the best result. 

Mr. A. K. Bruce asked what area there was for 
the air to get access to the fires. In the case of an 
express locomotive running, presumably, non- 
reversing, the primary air would be supplied 
through the ash-pan damper, and there would be 
some sort of area which might be described as an 
ample area for a given rate of combustion, although 
no indication of this was given in either paper. 
The ker referred to a paper read by Mr. Aspinall, 
in which the latter dealt with a Lancashire and 
Yorkshire locomotive wherein the ash-pan damper 
area was 230 square inches, the grate area being 
18} square feet. Dr. Brislee had spoken of ‘‘flow” 
from a chemist’s standpoint; with an engineer, 
flow of gases and liquids would be. regulated 
by the coefficient of contraction. Assuming the 
230 square inches to be ‘‘ full-way ” capacity for air, 
then Dr. Brislee’s pressures (Tables XIII., XIV., 
and XV.) in the ash-pan seemed very high when 
compared with Mr. Aspinall’s pressures at almost 
identical speeds. With a positive gauge in front 
and at the back of the ash-pan, Mr. Aspinall never 
got more than 0.75 in. of water. He considered 
that information as to the ash-pan damper areas 
in the ‘‘ Precursor” and ‘‘ Experiment” engines 
would throw light upon the matter. 

Mr. A. J. Hill said that he regarded the ash- 
pan damper area as a point of great importance. 
Another point was the air space through the fire- 
bars themselves. This space was liable to con- 
siderable variation, speaking relatively to the slight 
dimension between the bars, the variation repre- 
senting a large percentage in the total effective air 
space of a grate. He would ask Dr. Brislee to 
state the class of coal used, and whether it was the 
same in both engines? On the question of the size 
of the smoke-box considerable difference of opinion 
existed, and if information as to this were given, 
it would add to the value of the papers. The size 


and position of the blast- og were also points on 
which the speaker woul glad to have infor- 
mation. 


Mr. Robert Bruce, who s 
the rate of combustion an 


Fry's r as extraordinary 
rh Ad . 


ke next, looked upon 
other results in Mr. 
The whole question 


upon the air supply to the fire-box ; there 
was no method of controlling this supply, and until 
there was there would continue to be waste. The 





means to be employed, whether a fan or a special 
engine, was a matter of practical experiment by 
locomotive engineers. The human element, however, 
came in, and it was difficult to get a fireman suffi- 
ciently skilled and careful to regulate his fire so that 
he would always have his grate fairly well covered. 
Some time ago an engine had been ne ong which 
should embody all the points needful for the utili- 
sation of mechanical draught, and the main idea 
was to revert to the old divided form of fire-box 
with two doors, the fireman constantly going from 
door to door ; this plan might be effective in limit- 
ing the waste from unburnt gases and intermittent 
air supply. The speaker next referred to the 
‘* Novelty,” in which the air was supplied through 
bellows driven from the axle, and he considered 
that but for an accident the ‘‘ Novelty,” and not 
the ‘‘ Rocket” (with its blast-pipe), would have 
been the type, and the extravagant apparatus illus- 
trated by the papers would not have existed. 

Mr. Henry Fowler had some time ago conducted 
some experiments to find the speed at which air 
entered the fire-hole door. Under certain condi- 
tions, it was going in at the rate of 65 miles an 
hour through a 14-in, fire-hole ; that illustrated the 
volume and weight of air to be dealt with. It 
would be difficult to secure economical air supply 
by other means than the blast-pipe. The experi- 
ments he referred to had been made with the 
object of .showing the ordinary fireman what 
happened in the fire-box, and the loss that followed 
from an open fire-hole door. 

Mr. Tippler, commenting on the difference 
between the American and English experiments, 
pointed out that the American experiments were 
made on a standing engine, whereas the English ex- 

riments were under running conditions. Dr. 

rislee had found that at high speeds, with high 
rate of combustion of coal, the loss of carbon 
monoxide was practically nil, while combustion was 
complete. Looking at the heat balance, the 
American experiments showed, for low speeds, 
that with 20 lb. of coal per square foot of grate 
area, the carbon monoxide lost was very small in 
quantity, but increased to 14 per cent. when the 
amount of coal rose to 90 1b. That was an astonish- 
ing difference. Another matter to which he would 
draw attention was the loss by unburnt coal. 
Many years ago Mr. Webb had had analyses made 
of smoke-box ashes with a view to utilising them, 
but the difficulty was to burn them. On analysis 


it was found that they contained 30 to 50 per cent. |[ 


of ash. He would therefore ask the authors whether 
the loss in unburnt coal represented actual coal or 
coal containing 50 per cent. of ash. If the latter 
were the case, the loss due to unburnt coal would 
be considerably reduced. 

Mr. W.H. Patchell said that attention had not 
been called to an important point in connection 
with Mr. Fry’s paper—that the plant originated at 
St. Louis had been so appreciated by the United 
States Government that it had been taken over 
by the Geological Survey Department, and was 
now run, for the benefit of the country, to test 
coals from all parts of the United States. He 
would like to see that done in this country. We 
had here, in Jermyn-street, a museum of practical 
geology, which, excellent from a mineralogical 
point of view, had yet never originated such a thing 
as a boiler test. The speaker then alluded to the 
prevailing belief in a high percentage of CO,, but in 
this connection Dr. Brislee had pointed to 16 per 
cent. of CO, as representing the worst conditions, 
while he regarded 9 per cent. as favourable. [Dr. 
Brislee here expressed dissent.] Continuing, the 
speaker said that Mr. Cooke’s experiments bore 
out the idea. The 9 per cent. of CO, was ob- 
tained on a shallow grate, and, personally, he (Mr. 
Patchell) held that CO, might easily be too dearly 
bought. The high draught at which locomotives 
were now running was a revelation to those who 
had not had to do with these engines for many 
years. Dr. Brislee had given 8 in. of vacuum, 
but had not supplied the corresponding figure 
for pressure under the grate. In another place 
the vacuum given was 6 in., and the pressure 
under the grate was 1.5, so that, with an 8-in. 
vacuum, this pressure might be 1.5 to 2, giving 
an effective 10 in. in the grate. On the 
Ellis and Eaves system of forced draught, the 
speaker had reached 8 in. on a fan draught; the 
bulk of it was taken up in the air-heating system 
and in the retarders, the tubes being Serve tubes, 
fitted with retarders, in addition to gills. Mr. 
Bruce had asked for the area through the grate. In 





the speaker’s experience it was possible, when burn- 
ing 60 lb. of coal per square foot, to work with 

-In. _— between bars, if the fires were kept 
ecently clean. With thin fires, however, the 
spaces would have to be j in. or jz in. 

Mr. Druitt Halpin said that he regarded as 
strong the statement made by Dr. Brislee to the 
effect that steam-blast had been ‘‘ universal” in 
locomotives ; it would be remembered that on the 
District and Metropolitan Railways engines had at 
times run without blast, while the Hunslet Com- 
pany had built many engines that were indepen- 
dent of blast. In those engines there was a fan 
on the tender, driven by a separate engine, which 
sent air into the fire-box, and no blast could be 
used, the steam being condensed. In that case there 
was perfect regulation of draught, without puffing or 
panting. It was regrettable that Dr. Brislee had 
not seen his way to add to his paper come infor- 
mation about the evaporation that was produced 
by the chemical reactions; for that reason, and 
because the two sets of experiments were made 
under different conditions—one set on the road, 
and subject to shaking, and the other set on a 
testing-machine—any comparison of the figures 
would have to be carefully made. It had never 
been clear to the speaker that engines were run in 
the right direction; that was to say, with the 
funnel behind. » In a big engine, running fast, half 
a ton of air per minute was put through the fire- 
box ; dealing with a speed of 60 miles an hour, the 
air had to reversed, and then driven at that 
speed, plus a certain additional speed to get it out 
of the boiler ; whereas, if the engine were run in a 
reverse direction, there was no reversal of air; the 
draught would be freer, and the action of the fan 
less. In Table VII. of his paper Dr. Brislee had 
given, for No. 3, a vacuum of 8 in. with a speed of 
42.8 miles per hour ; in No. 5, the speed being the 
same, the vacuum was 6 in. There appeared to be 
a discrepancy, therefore, of 33 per cent. or.35 per 
cent., according to reading, but this might be 
accounted for, to a certain extent, by the fact that 
the engine in one case was going up a gradient of 
1 in 75, and, in the other, up a gradient of 1 in 184. 
It was, to the speaker, a matter of uncertainty 
whether actual readings in the smoke-box were 
obtainable. He would like to ask Mr. Fry what 
kind of meter he used for measuring his water ? 
With stationary engines the speaker considered 
that tanks were much simpler for measuring water. 
Mr. Fry here stated that the water was measured 
by a tank, and checked by a meter. ] On the question 
of evaporation and efficiency, Mr. Halpin believed 
that the simplest way to obtain efficiency was by 
dividing the the units in the coal by the 
thermal units got through the plate. 

Pointing to a reproduction of Fig. 7, which was 
hung on the walls, and to which had been added a 
curve sweeping down from about 36 to 20 per cent. 
to indicate the proportion of the total heat which 
was due to radiation from the incandescent fuel, 
Mr. Halpin asked how the allocation as between 
convection and radiation was arrived at. The 
separation, if correct, was very valuable. 

e agreed with a previous speaker that 8 ft. was 
the maximum length at which firing could be done. 
Much depended on the slope of the grate. The 
temperatures in the fire-box struck the speaker as 
very low. It was well known that cast steel would 
not melt under something like 3000 deg. Fahr., and 
it could be melted in a locomotive fire. With regard 
to the working of locomotive boilers with fans, Mr. 
Halpin stated that this had been done by Mr. 
McConnell some thirty-five years ago on the 
London and North-Western Railway. 

The President said that he had in his early days 
tried forced draught under the locomotive fire-box, 
but had not obtained the success anticipated. 
Closed ash-pans involved, as had been said, the 
forcing in of a large amount of air at great speed. 
Personally, he had found the best way was to have 
a thoroughly free access for air underneath the fire- 
bars, making as large an ash-pan as possible with 4 
large damper-door. He had made many exper!- 
ments not only with the fire-box, but with the 
smoke-box, and with variation in size of blast-pipe, 
using 3} to 5} blast-pipes, and succeeded in getting 
the engines to run, but always finding something to 
object to. He had, however, found it a distinct 
advantage to have a reasonably long fire-grate, and 
one not too wide. There were, of course, circum- 
stances, particularly some fuels, which required 
thin fires and broad s , so as to enable plenty 
of air to get to these fuels in a given time. With 
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good fuel the narrow grate was preferable ; with a ELECTRICAL DEVELOPMENTS UPON trical horse-power. Thé last instalment of plant is 


arrow te the length must be greater, and 
proper poovlahest had to be made for supplying air 
beneath the bars. The speaker had, about thirty 
years ago, called forth considerable ridicule because 
he had made smoke-boxes some 9 in. or 10 in. 
longer than the then current practice ; it was plea- 
sant, therefore, to find that long smoke-boxes had 
now become more common. 

Dr. Brislee, replying briefly, pointed out that 
the object of his paper had been merely to investi- 

te one leeryew source of efficiency in a locomotive. 

r. Patchell had accused him of saying that it was 
better to get 9 per cent. of CO, than 16 per cent.; 
this the speaker emphatically denied. Taking the 
hypothetical case of an engine burning coal which 

ve 10 per cent. of carbon dioxide, and assuming 
the carbon monoxide to be 1 per cent., that would 
represent roughly a loss of 1 cent. of the fuel as 
CO. If, on the other hand, the carbon dioxide 
amounted to 9 per cent. and there were no per- 
centage of carbon monoxide, that was.a case which 
the speaker would regard, from the standpoint of 
efficient combustion, as better than the other. 
Whether or not the maximum heat were obtained 
would be determined by the presence of a large 
amount of excess air. The speaker then proceeded 
to illustrate on the blackboard his contention that 
the actual percentage of CO, was no guide to the 
loss ; for this it was necessary to know the ratio 
of CO to CO, + CO. Mr. Tippler had pointed 
out that, in the speaker’s experiments, the greatest 
efficiency was obtained at the highest —_ whereas 
in Mr. Fry’s paper the highest speed showed the 
lowest efficiency : that, Dr. Brislee said, was due to 
the difference in running. Mr. Fry’s engine was 
doing maximum work running at full speed, whereas 
in the speaker’s experiments, when running at high 
speeds, the engines were running ‘‘light.” So far 
as the coal analysis was concerned, that was not the 
main point under consideration, but he had obtained 
an average analysis in the case of the few samples 
analysed. 

Mr. Lawford H. Fry said also, in reply to the 
discussion, that full particulars of the draught were 
given in the official report of the Pennsylvania 
Company. Roughly, this draught was 6 in. of water 
in the smoke-box at the high rates of evaporation, 
and about } in. in the ash-pan at high rates ; the 
draught, of course, fell off as the rate of evaporation 
decreased. Full information was also given in the 
official report with regard to the opening in the ash- 
pan. When the air inlets were less than 0.11 square 
foot per square foot of grate the draught necessary 
to supply the air rapidly increased. In the 100 
series mentioned in the paper the opening was less 
than 0.11 square foot per square foot of grate, and 
the locomotive was choked up as regards getting 
enough air to the fire. Forced draught looked very 
attractive, but facts seemed to show that a fan 
measuring 5 ft. cube would be needful, and that 
would be an awkward thing to find room for on the 
tender. Mr. Halpin had referred to the radiation 
curve, but that curve was tentative merely, and 
showed nothing definite. The amount of air going 
through the fire-box and the temperature of the 
fire-box were known ; that air at that temperature 
carried a certain amount of heat, the coal burnt on 
the grate produced more heat than was accounted 
for by air at the fire-box temperature, and, pre- 
sumably, the difference was to be accounted for by 
radiation. As to the making of the tests on plant 
and not on the road, Mr. Fry would say that the 
locomotive got all the shaking it could possibly 
have got on the road ; in fact, the men working the 
locomotive on the plant at Altoona wanted more 
money than those on the road. 

Dr. Brislee here referred to two other matters. 
One was the ash-pan pressures which had been 
called in question. These pressures were calcu- 
lated—in a tentative way—upon the speed at 
which the engine was Casting. A speed of 
66 ft. per second was taken as generating a pres- 
sure equivalent to 1 in. of water. The other point 
related to the calculation of efficiency from Carnot’s 
theorem. The theorem referred to quite a different 
set of conditions, and had no direct bearing on 

iler efficiencies. 

The next meeting of the Institution will be held 
on Friday, April 10, when two papers will be read 
and discussed ; the first, by Mr. James Atkinson, of 

nchester, is entitled ‘‘ The Governing and Regu- 

n a Professor 

Hophiness, **On the Effect of Mixture- 
and Scavenging upon Thermal Efficiency.” 


my of Gas-Engines,” and the second, 
m 
Strength 











TYNESIDE, 


THE industrial district on the North-East Coast 
of England is as remarkable for the number and 
importance of the great inventions and inventors 
which it has produced as for its mineral wealth, 
and the variety of the great industries there estab- 
lished. Much of the pioneer work in connection with 
the locomotive, the hydraulic crane, and the elec- 
tric glow-lamp was done there, and there also origi- 
nated many of the chief improvements in ordnance 
and shipbuilding. More recently it has taken the 
lead in Sovdloging steam-turbines, and in applying 
electric power on a large scale to factory purposes. 

As readers of ENGINEERING are aware, there are 
three large power companies engaged in supplying 
different parts of the district, of which the oldest 
and most successful is the Newcastle-upon-Tyne 
Electric Supply Company. A number of impor- 
tant developments have recently taken place in its 
system, as, indeed, is only to be expected, when it 
is remembered that the statutory powers of the 
Newcastle rg = alone cover more than 400 
square miles. New consumers have been added, 
including collieries, local authorities, and electro- 
chemical companies. To reach them, t exten- 
sions of the distribution system have n made, 
and to provide power for them fresh generati 
plant has been laid down at the largest cen 
generating station at Carville, while a new power- 
house, designed upon the multiple- unit system, 
which has proved so successful at Carville, and has 
been so closely followed in America and Germany, 
is about to be erected at Dunston. 

Although the Newcastle Company’s own area is 
nominally confined to Northumberland—i.e., to the 
north side of the River Tyne—yet through its ally, 
the Durham Company, whom it supplies in bulk, it 
shares in the electrical development of the district 
on the south of the river also. In order to facili- 
tate the supply to the South side a tunnel 5 ft. 6 in. 
in internal diameter is now being driven under the 
river, while the new power-house at Dunston is also 
on the south of the river. The total horse-power 
connected to the system, including collieries, trac- 
tion, and electro-chemical users, at the end of 1907, 
was 92,764, and is now over 100,000, while con- 
tracts are already closed which will produce an 
increase of 20 per cent. in the present year. Both 
the electro-chemical demand and the colliery de- 
mand are steadily increasing, there being several 
electric-winders on order. is is a branch in 
which a large power company has a monopoly, as 
it would seldom pay an individual colliery to put 
down a private electric generating plant specially 
for dealing with winding. 

Incidentally the great economy of centralisation 
is well illustrated by these figures ; for although 
the system has over 100,000 horse-power con- 
nected, the maximum load recorded at the gene- 
rating-stations for which provision has to be made 
is pe about 50,000 horse- power. 

As regards the distribution system, the company 
has largely extended its network, which works at 
6000 volts, and has now some fifty-three sub-sta- 
tions, with a total capacity of 68,700 electrical 
horse-power, while its cable network covers 200 
miles. Besides the 6000-volt network, there has, 
within the last two years, been installed, both in 
Northumberland and Durham, an extensive net- 
work of 20,000-volt underground cables, which has 
now been working for some time, supplying the 
collieries and larger works in that part of the 
district. These 20,000-volt mains are in rings 
on the loop system, and are so arranged that if 
by any extraordinary mischance--say, a flood or 
subsidence—an accident should occur on any one 
route, no interference takes place with the general 
supply. The improved reliability of the modern 
power system, as compared with the ordinary 
electric-light system, is one of its most important 
differences. This network of mains now extends 
from the great coaling port of Blyth, 11 miles north 
of Newcastle, to 12 miles south of Durham city. 
Cables are now being laid so as to connect the 
most southern part of the system with the Cleve- 
land and Durham Company’s system—that is, down 
to Darlington and Middlesbrough. When this 
takes place there will be an unbroken chain of 
electric cables and distributing networks, extending 
from Blyth to the Cleveland iron-mines, a distance 
of 50 miles as the crow flies. 

The main power-house, situate at Carville, has 
now been increased to a capacity of 56,000 elec- 





at present being putin, and when this has been com- 
pleted, which will be within the next two or three 
months, the station will contain eight machines, 
each capable of dealing with 7000 electrical horse- 
power continuously, and with a higher output for 
shorter periods. The boiler-house plant has been 
incre by the addition of two further boiler- 
houses, each containing eight Stirling boilers, each 
of 33,000 lb. per hour normal evaporation, but 
capable of giving for short periods 40,000 lb. of 
steam per hour. These boilers are fitted with eco- 
nomisers behind the boilers, and with chain-grate 
stokers. The boiler-houses are vty generally 
on the same = each boiler-house having | 
overhead bunkers, — of containing 700 to 800 
tons of coal, the being delivered into them 
direct from the railway trucks, which are of the 
hopper type, and run right over each boiler-house, 
and discharge coal into the bunkers from an over- 
head siding. The shunting of the trucks is done 
by electric locomotives. 

The Carville power-station is, of course, the 
most economical station, as it is the est, and 
a with ov the whole of the 
load. © company, however, is not entirely de- 
pendent for its supply from Carville, even although 
the new power-house at Dunston is not completed. 

In process of building up its undertaking it has 
acquired certain smaller companies, together with 
their stations, and these, although less economical 
than the Carville station, yet form a useful addi- 
tion to the means of generation by the 
company in the event; of any partial shortage of 
plant at the central station. There is thus a station 
at Hebburn of 6000 horse-power, one at Neptune 
Bank of 7000 horse-power, one at Blaydon of 3000 
horse- power, and one at Spennymoor of 7000 horse 
power, all of which feed into the same network of 
mains. The Spennymoor and Blaydon stations are 
recent ones, and by design and ition specially 
adapted to reduce fuel costs, utilising for steam- 
raising purposes the waste heat from coke-ovens 
instead of burning coal specially. Hence it is 
found advisable to run these stations continu- 
ously with as high a load factor as ible, whereas 
the older and less economical stations at Neptune 
Bank and Hebburn are merely held in reserve, or 
used to help the ‘‘ peak ” load in winter. - 

A site of 30 acres, with rail and river access, has 
been acquired for the Dunston Power-Station on 
the south bank of the Tyne, almost opposite 
Armstrong’s Elswick works. Twelve acres will 
suffice for the power-station ; the remainder of the 
area is to provide for the erection of electro- 
chemical or other power-users’ factories alongside 
the station, an arrangement which has Cias 
adopted at Niagara and at Carville, to both of 
which places _ electro-chemical companies have 
been attracted by the cheap power supply. The 
company have already ordered three 10,000 electric 
horse-power turbo-alternators, and these will be 
erected during the present year. The boiier-house 

uipment and buildi are being supplied by 

essrs. Babcock and Wilcox, and the first boiler- 
house is to contain eight units, each capable of 
normally evaporating 30,000 lb. of steam per hour. 





Tue Surveyors’ InstTiTvuT1I0oN.—It is announced that 
the next oa wee of the Surveyors’ Institution 
will be held at Dover, on May 21 and at the invita- 
tion of the Kent Provincial Committee. 





Tue AssociaTION OF ENGINEERS-IN-CHARGE.—The thir- 
teenth annual dinner of this society was held on Satur- 
day, the 28th ult., at the King’s Hall, the Holborn 
Restaurant, and was remarkably well attended, there 
being about 340 members and guests present. The chair 
was occupied by the President, Mr. W. H. Patchell ; 
and among the guests were His Honour Judge Rentoul, 
Captain H. Riall Sankey, Mr. E. B. Ellington, Mr. 
Alexander Ritchie, and Mr. H. Percy Boulnois, The last 


of these gentlemen, in proposing ‘* The iation,” 
stated that he had been an engineer: in himself, 
and knew something of the troubles met with. One of 


the chief of these was way in which members of 
municipal bodies, who knew little or nothing of engineer- 
ing matters, sometimes to interfere with and 
dictate to the engineer-in- thereby causing much 
friction and consequent loss of ayy In such cases 
he advised ome enginsese simply to do their duty and 
what they thought to be right, and to pay no attention - 
to meddlesome persons of the class named. The toast 
of ‘‘The Guests” was proposed by the President, and 
responded to in a very humorous Be gy Judge 
Rentoul. In reply to the toast of his health, the President 
said that he considered the ' A. tion ought to make 
a great effort to get a library, and he hoped that 
they would signalise this year by putting the library on 
a good footing. 
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CLAY-CUTTING SUCTION-DREDGER. 


WE illustrate on 428 and 429, and on this 
page, a powerful suction-dredger, which has been con- 
structed by the Atlantic Equipment Company, of 111, 
Broadway, New York, and 26, Victoria-street, West- 
minster, 8.W., for Lincoln Park, Chicago, for the pur- 
pose of filling in the new extension to the north of the 
present park, In carrying out this work of extension 
it is intended t» reclaim from Lake Michigan an area 
approximately 1500 ft. wide by about a mile long, 
which reclamation will be done by enclosing the space 
with a stone revetment or breakwater, and filling in 
behiud this, with material taken from the bed of the 
lake. The breakwater is now partly completed, and 
is made of stone from the spoil-banks of the Chicago 
Drainage Canal. For much of its len it lies in 
18 ft. of water, and the tutal volume of fill is about 
4,000,000 cubic yards, A fleet of large scows with 
several powerful tugs are employed to bring the stone 


Fig. 6. 
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from the canal by way of the Chicago River out into 
the lake, and so to the site of the work. 

The conditions surrounding the dredging and filling 
in connection with this work were difficult and pecu- 
liar. Not only was the locality in deep water, and 
exposed to the storms of the lake, which often rise 
with suddenness and severity, but the soil to be 
dredged consisted of the tough blue clay which under- 
lies the Chicago area. This has been compacted b 
the storms of the lake, and is mixed, more or less, wit 
gravel and stones. The ordinary Le Sepa dredger, as 
used on the lakes, would therefore be unsuitable : first, 
because of unseaworthiness ; and, secondly, because it 
cvuld ouly deal effectively with soft material. The 
usual fluating pipe-line, connected by rabber sleeves 
aod mounted on a number of small *c>ws or floats, 
would be put out of action by every wind storm, and 
— be irretrievably wrecked. 

‘he superior economy of the hydraulic process of 
dredging and filling, if it could be successfully applied, 
led to careful inquiries being made iu order to see if 
these difficulties could be overcome, and Mr. A. W. 
Robinson, M. Inst. C.E., of Montreal, Canada, was 
commissioned to examine the ground and report, and, 
if possible, design a dredger that could cope with the 
difficult conditions presented. Mr. Robinson had pre- 
viously designed and built several large hydraulic 
dredgers, notably the J. Israel Tarte, which is em- 
ployed in dredging clay from the bed of Lake St. Peter, 
in the River St. Lawrence, and which is provided 
with a special pipe-line for withstanding heavy storms. 
‘hia dredger, which was fully described on page 555, 
vol, Ixxvili., of ENGINEERING, is of grea’ power, and, 
we believe, holds the world’s record for output, 
having dredged 750,000 cubie yards in one calendar 
month, and delivered the maz:erial a distance of 
2000 ft. The originals pipe-line of this dredger is 
still in use, after having withstood the storms of five 


ears, 
? It was, of course, realised that Lake Michigan in 
ites angry moods would be too rough to permit of cn 
tinuous dredging operations, and that the most that 
could be done would be to provide 2 pl unt of sufficiently 
large capacity to give the required output after making 
allowances tur weather interruptions, and also sea- 
worthy enough to increase the working time to the 
largest possible amount. It- should also be designed 





for safe and rapid picking up of anchorages and the 
pipe-line in case of storm, and be able safely to with- 
stand any stress of weather when not working. 

To meet these conditions Mr. Robinson designed 
the dredger now on the work, which was put in 
service in June, 1907, and which is of steel, 148 ft. 
long, 38 ft. wide, and 10 ft.6 in. deep. The main pump 
has 30-in. suction and discharge, and the main engines 
are of the triple-expansion marine type, of 1200 indi- 
cated horse-power. There are two double-ended 
marine boilers 11 ft. 6-in. in diameter by 18 ft. long, 
with eight corrugated furnaces. The arrangement of 
these is shown in the transverse sections of the vessel, 
Fig. 8, below. The installation of engine-room auxi- 
liaries, such as condensing apparatus, pumps, and 
electric light, is most complete and well arranged, 
the engine-room space, in fact, resembling a small 
ocean liner. On the upper deck is a pilot-house, with 
large plate-glass windows, where are arranged all the 
levers which control the operation of the ger. Here 





Fig.7. 
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are also pressure and vacuum gauges for all purposes, 
indicating exactly the work that is being done. The 
ition of all the deck-houses is clearly shown in 
ig. 10. Figs. 1 and 2 show the vessel in plan and 
elevation respectively, while a perspective view repro- 
duced from a photograph is given in Fig 10, page 429, 
The suction-pipe is carried by a very strong steel 
frame and is fitted with a powerful cutter for diggin 
the clay. This cutter is an improved development o 
a number of earlier machines and has demonstrated 
its efficiency by being able to handle the heaviest clay 
up to the full capacity of the agg It is 9 ft. in 
diameter, and weighs about 9 tons, being formed of 
eight steel blades of peculiar curvature, cast in one 
piece, and having renewable hard-steel cutting edges 
attached. The mechanism for driving and feeding 
| this cutter is very powerful, as may be gathered from 
our. illustration (Fig. 12) of the driving-gear on the 
‘deck of the vessel. The pump itself is shown in Fig. 9, 
above. The secret of success of this dredger is that 
the excavation of the stiff clay is done by an efficient 
cutting-tool that will not clog, provided with a power- 
ful feed, the main pump being only employed for 
transportation of the spoil. A capacity rate of 3000 
cubic yards per hour has frequently been reached in 
clay, the entire underside of the discharge appearing 
as continuous slices of blue clay, some of the pieces 
being 4 ft. or 5 ft. long. 


was that of the floating pipe-line. This is said to be the 
most seaworthy pipe-line on the lakes, and is formed 
of semi-submerged steel pontoons, each about 100 ft. 
long, connected by ball-and-socket joints having sprin 

connections of great strength. The arrangement 0} 
these pontoons may bs clearly seen on reference to 
Figs. 3, 4, and 5. Long lengths of pontoon were 
necessary to give steadiness in waves, and a yielding 
connection was essential to relieve the joints of the 
great stresses due to surging. The springs are of 
locomotive draw-bar size, and are arranged similarly 
to railway-car draft-rigging, the arrangement bein 

shown in Figs. 3 and 4. There are also tension ani 

compression-springs to control the side deflection of the 
joint. In wave action this pipe-line is very satisfac- 
tory. A special flange connection is provided at the 
dredger, so that the pipe-line can be instantaneously 
disconnected from the dredger at any time, simply by 











One of the most serious problems to be dealt with}'Trad 


pulling out a toggle-lever. On several occasions when 
it became too rough for the dredger to work, owing to 
the difficulty of Tictherging over the breakwater, the 
pipe-line was disconnected and towed to harbour by a 
tug through a rough sea which broke over both tug 
aa pipes continuously, with no harm whatever to 
the pipe-line. These occasions, however, are rela- 
tively rare, and the operation of the dredger has 
roved not only that the clay of the bed of Lake 
indiana be dredged by this method, but also that 
the seaworthiness of both dredger and pipe-line is 
sufficient to reduce the delays on account of weather 
to a com tively small amount. Figs. 6 and 7 are 
views en from each end of the vessel, and Fig. 11 
is a reproduction from a photograph, looking along 
the pipe-line towards the vessel. 

The dredger is named the Francis T. Simmons, and 
its operation is in charge of Messrs. Murphy and 
Barrett, to whose ge epee the good work done hy 
the dredger is due, The successful results obtained 


Fig. 8. 
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by Mr. Robinson with this type of dredger has led to 
its further introduction ; and Messrs. William Simons 
and Co., Limited, of Renfrew, who have had consider- 
able experience in the construction of dredgers on the 
suction-cutter system, are now building three dredgers 
fitted with Mr. Robinson’s patent appliances. ‘T'wo 
of these dredgers will be of unequalled power and 
capacity. It should, perhaps, be added that Messrs. 
Simons are the licensees in Great Britain for the con- 
struction of these appliances. 





PENNSYLVANIA RatLroap.—This great American rail- 
has had its full share of the financial troubles which 
have afflicted the United States during the past six 
months. Nevertheless, 1907 was a satisfactory year in 
the history of the undertaking. The net earnings of the 
twelve months came out at 8,245,263/., as compared 
with 9,286,848. in 1906. These totals were increased to 
10,028,671. and 10,383,520/. respectively by accessory 
revenue, and reduced by interest and rents to 6,715,012/. 
and 7,134,860/. respectively. The amount distributed in 
dividends for 1907 was 4,381,687/., as compared with 
3,973,932/. similarly paid out in 1906. The net income of 
6,715,012. worked out last year, compared with 7,134,860/. 
in 1906, 6,020,500/. in 1905, 5,598,1707. in 1904, 5,501,300/. 
in 1903, 5,464,335/. in 1902, 4.433,860/. in 1901, 3,455,506. 
in 1900, and 2,298,760/. in 1899. 


Tue St. Lawrence.—In a recent address Mr. G. 
Caverhill, retiring president of the Montreal Board of 
e, refei to the improvement works now in hand 
on the St. Lawrence. Mr. Caverhill stated that there 
was a prospect that by the end of next summer there 
would ba a 30-ft. channel between Montreal and Cap-i la- 
Roche, 450 ft. wide at tangents, and 500 ft. to 800 ft. 
wide on bends and curves. During the tides this would 

robably give a 30- ft. channel between Montreal and 
Bosker Great improvements had been carried out in 
Montreal harbour during the past year, and a 75-ton 
floating crane and other facilities had been provided. Mr. 
Caverhill was o' to the proposal to dam the 5t. 
Lawrence at the Sault Rapids, now under considera- 
tion by the International Provisional Waterways Commis- 
sion. The Dominion of Canada, he said, had already 

t 80,000,000 dols. in constructing canals to overcome 
the rapids, and to perfect, as far as ible, the St. 
Lawrence for outlet to the sea. That the St. Lawrence, 
the grandest river in the world, should be handed over 
to any commercial company seemed beyond conception, 
and no government had a right to deal with or entertain 





such a proposition. 
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PETROL-MOTORS FOR MARINE AND STATIONARY USES. 
CONSTRUCTED BY MESSRS. J. W. BROOKE AND 00., LIMITED, ENGINEERS, LOWESTOFT. 











Fie. 2, 


Messrs. J. W. Brooke Anp Co., Limited, of Lowes- 
toft, have a large exhibit of marine motors and boats 
at the Motor-Vehicle and Motor-Boat Exhibition at 
Olympia. The type of motor manufactured by the 
firm will be gathered from the illustrations, Fig. 1 
showing an 8-horse-power motor, with two cylinders, 
and Fig. 2a four-cylinder motor of 18 horse-power. 
In both types the inlet and exhaust-valves are on 
Opposite sides of the cylinders, and high-tension 
magneto-ignition is provided. Governor control is 
now provided even for the smaller engine. The 
clutches are of the metal-to-metal pattern, and the 
general design neat and compact. Fig. 3 shows a 
motor-driven centrif pump for salvage or general 
pumping work. It is a self-contained unit, and may 

carried about by a pole passed through the eyes 
shown. The cast-iron end forms a tank for priming 
the pump, and also acts as a silencer. The petrol- 
tank is mounted on uprights to provide a gravity feed 
to the carburettor beneath. The engine is of the 
standard 4-horse-power Brooke type, and the pump is 
of cast iron, with 3-in. bore and delivery capable of 
|, with 130 gallons per minute men Fe a head of 


Fig. 4 gives a section of the carburettor used by the 
firm on the 45-horse-power four-cylinder engine. This 
is shown affixed to one of Messrs, Brooke’s exhibits. 
The main air inlet is at F, the air passing through 
the portsG,, up through the rotating throttle-valveH 
and by way of E to the engine. In the illustration 
the throttle is shown in the starting position. It will 
be seen that there is then no henvtahtane through G,, 
but that all air that can enter the engine has to 
through the tube surrounding the right-hand petrol jet 
and through the small-hole in the throttle. This jet 
alone then works, and gives a very rich mixture for 


starting. Turning the throttle through 90 deg. to its 
running position gives a full air-way, and automatic- 
petrol supply to come through the left- 
The governor acts on the piston G to shut 
Auxiliary air is drawn in 
spring-controlled valve on 


ally causes the 
hand jet. 





off the mixture G.. 
at high speeds through the 











the right. The whole carburettor is jacketed with 
warm water, and is a neat and workmanlike piece of 
apparatus. 





THE QUEBEC BRIDGE DISASTER. 
To Tue Eprror OF ENGINEERING. | 

Srr,—I have read with much interest the articles on the 
Quebec Bridge disaster which have appeared in your 
columns, and I note that the adian Commissioners 
report that professional knowledge is at present insuffi- 
cient for the economical design of such large structures. 
If in this statement reference is made to the question of 
pens the latticing of the struts, one would be 
inc 


ed to e with the verdict thus ex 4 
I wish atte criticise some of the ss formule 


which have been advanced as # guide to the dimensioning 
of such parts, and to carry the investigation a step 
further forward. 

1. E r, in the Deutsche Bauzeitung, 1891, gives for 


the maximum shear to be taken by the latticing 
Ps Mux, 


Tmax. = "7" = 


where f is the total deflection, and 7 the length of the 
member, whilst Mmax. denotes the bending — on an 
TT 


ideal column carrying the load P, = / 1 \* Here é 
Y 
denotes the radius of _ syation. This load in practice is 
never carried, and if the actual load is less than P,, then 
J max. >= 0. 
2. Professor Keelhoff, in Enciveerine, September 27, 
1907, gives a formula which may be written 


Imax. = aFS; i.¢., the same as above. 


In the demonstration given, it was assumed that the 
initial eccentricity wasa Herp rong len which is not 


true; this initial eccentricity bei iven with great 
accuracy by the expression fy = f cos 5; © where 


o denotes the average stress. If i = 40and ¢ = 20,0001b, 
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per square inch, f, = 0.87 f. Hence f, is not a vanishing 
quantity. 

3. Thomas H. Johnson, Engineering News, Sept- 
ember 26, 1907, gives 


In the demonstration of this formula it is assumed that 
the transverse shear is the same as that in a bent: 80 
loaded that the bending moment at the centre is M max: 
It is obvious that the demonstration is incor since 
different results will be obtained according as the load is 
taken as concentrated at the centre or uniformly distri- 
buted, in which case we should have 
J am 4 Mmax. 
max, = oe as . . 


4. In Encinerrine, September 20, 1907, a formula is 
given by which As 
1 (£\b tant. /% x 2Ph 
2% (x) =r a4 
¢ 


J max. 
eA, l 4 x sin l Cg x 2 Minax: 
| z) 2 i / os 

This formula is theoretically correct if the bending 
arises from a similar eccentricity at each end the 
column. Such an eccentricity is easily observed by the 
curvature of the column. This formula is of the greatest 
interest, but does not give, as I shall show, the maximum 
shear in all cases. 

In all the above formule the shear is a maximum at 
the ends, and gradually vanishes to ing at the centre 
of the column. I donot know of any formula for the 
possible ~ yy the centre of the _ - 
greater, and of greater importance, since columns have 
generally web-plates in place of lattices in the immediate 
neighbour! of the ends. In fact, coluinns are cal- 
culated generally on one or other of two hypotheses, 
which give correctly the maximum bending moment to be 
provided for, but not the maximum shear, which is greater 
on a third h is—viz., that the eccentricity at the 
two ends lies on opposite sides of the centre line. 

In Fig. 1 the curve of the bent beam is ited 
by the line A B O, and. the shear at the point B is zero, 
whilst at A it is, formula (4), equal to Jmax. For 
short columns the deflection f is very small and the 


ratio ho great. 
Therefore Muax. = P(f + fo) = Pf, nearly. In Fig. 2 


gs 
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the axis of the column is curved, its 
feed, See See ae ee ee A 
by the line ABO. Here on 
Imax. = P si = ape ig 

men PG 

When A B Cis asine curve we then have 


7 under zero 
, and after loading 
oO B’ _f 

= oo 71* 
When the curve is a parabola oo = 4S and approxi- 
mately the same when the curve is acircle. This gives 
Tmax. = +fP as in formule (1) and (2). Claxton Fidler 


gives 





oie: Ta 
¢ 


1- 
Ce 


whence we get formula (5)—viz. :— 
J max. = _ the P 
(1 =-2 
Cr 
which for short columns becomes 
ThP 
l 


) 


mx — 


Mimax. = Pf, or for short columns P fe. 

Tests of short columns show that the deflection f is 
never so great as corresponds to the ultimate ing 
moment, and I will, therefore, assume that failure is due 
to eccentricity of the loading. If the column bends as 


indicated in Fig. 3, we may put 5 for Jin the formula, 
and thus get (6) 


TT 
J max. es . 


, SK if 1 
1- ‘ 
. 4 ox 
where f*’ is probably smaller than /;. 
Finally, take the case represented in Fig. 4, and 
cee that the eccentricity of the load lies on opposite 
sides of the centre lines at the ends. We then get 
formula (7)— 


t - 
Jmax. = - 2i Vv E » 2 fy P 
7 o l 
™5;. E 
a | an 
Co 
(1 - gr) 
or for short columns 
J _ 8f,P 
max. — . 


l 


The maximum shear thus determined is much greater 
than given by formula (4). 

In this case the deflection f is very small, and the shear 
in question may have existed in chord member Agr, but 
not the bent one, Agt. 

To determine f, we have 


foe 
as ina @ cos v / 2 
2% E 


l c 

2i¥ E 

where os is the maximum fibre stress, and c is the ulti- 
mate load as given by the column formula. In most 
formule for the shear the quantities o, — ¢ and o are 
taken from straight-line formulas, such as Tetmajer’s, for 
example, which, in English measures, makes 


o = 45,200 - 184 ! =o 


Ox -o 
"ee 


fo 


and 
on —- ¢ = 184 : ° 
Using Johneon’s formula, we have 
o = 39,800 — 1.28 () 


which gives values as consistent with Tetmajer’s tests as 
the'latter’s own formula. Here, however, 


1 \2 
on - 0 =1.98(1), 


2 
, 


which is very different from 184 2 . This arises from the 


fact that both formule are empirical, so that o» is not the 
true maximum fibre stress, 
Taking 39,800, or the yield-point, as the maximum 
stress, we get 
1\2 
i) 


when Johnson’s formula is used, and 
45,200 - 39,800 — isi ; 


on ~ ¢ = 1.28( 


and this value is not very different for ratios 
40 <J <100. 
“ 


Which formula is the better is a matter for experiment. 


Danish Engineering Association) proved to demonstra- 
tion that c. = yield-point in every case where lies be- 
tween 70 and 100, while from Tetmajer’s tests I find 
So = 9.036 i, or possibly 
fot — 0,072, 
a 


be noted that f, = 0.036 i is an average value, which 
may be much exceeded in special cases. Hence its 
possible value should be taken as n x 0.036 i, where n 











is a factor of safety which must be greater than 3; since 
fo in all of the published tests reaches at times 0.1 i. 
If n be taken as 5, fomax. = 0.18%, which is nearly 


fo! — 0.36, whilst Claxton Fidler has found 0.4 for this. 


t 
Putting then f,=0.18 7 in formula (7) we get at mid-span 
Pathe 0.36 P 


+( j~* ) 
v 24% 
Yours truly, 
CARL JENSEN, 
Copenhagen. Civil Engineer. 








‘““KNGINEERING EDUCATION”: A CRITI- 

CISM OF OUR ENGINEERING COLLEGES. 

To THE EpitToR OF ENGINEERING. 

Sir,—The letter of your correspondent, ‘‘ B.Sc.,” on 
page 399 of your issue of March 27 can hardly be allowed 
to pass without comment. : 

hat all our engineering colleges are not alike may be 
evident if I briefly relate wy experience. 

Like your correspondent, I passed through the complete 
course of one of our universities, having had, before going 
there, a in the shops and two sessions of evening 
classes. hile at college the six months of the summer 
were also spent in the shops, on the ‘‘ sandwich” system, 
as is the general rule at that university. 

Our professor could hardly be said to be biassed in 
favour of pure theory, as he is in close touch with modern 
engineering practice, and is careful to warn his students 
against pinning their faith to theoretical formule. 

Workshop training is not overdone ; there is none of it, 
all the practical work being done in the drawing-room and 
the laboratory. 

Also, as to examinations, it is understood that a man’s 
work throughout his course counts when considering his 
position for graduation. 4 

With the part of the letter which speaks of the diffi- 
culty of; graduates obtaining positions I am much in 
sympathy. The reason seems simply to be that there are 
so many young graduates who are willing to work for 
“experience ” rather than for money. 

On the other hand, it is true that a man who has his 
degree and has never been inside the works, except on 
= soziety visit, is not of much use, for some time at 
east. 

In view of this fact, it might even be advisable to 
insist on works experience before granting a d in 
engineering, and in some cases a minimum age might also 
be necessary. 

These remarks are from the standpoint of one who, 
since graduating, has had two years’ experience in works 
and drawing-office (not as an apprentice), and will show 
that all colleges have not all the defects complained of. 

I may also say that my present position was obtained 
in no way through influence. 

Tam, Sir, yours faithfully, 

ANOTHER B.Sc. (Enc.) (No, I1.). 
Glasgow, March 28, 1908. 

To THE EpitTor or ENGINEERING. 
Srr,—While agreeing on most points with the letter of 
**B Sc. (Engineering),” in your last issue, I feel compelled 
to differ from him on the question of excessive provision in 
colleges for workshop training. The ordinary engineerin 
course in most colleges errs far too much on the theoreti 
side, and what workshop training there is acts as a whole- 
some corrective, 
Although I 
homo mtg experience gained in a college can never be 
expected to stand in stead of that gained in an actual 
works, yet it serves a very useful purpose in keepin 
always before a student the tical aspect of things ; an 
what is more, it enables him to make vastly more rapid 


with your correspondent that the 





T have, in my articles in Ingenioren (the journal of the 





progress when he does enter a works than is otherwise the 


I believe the former is the more accurate. It should | th 


case, By the time a man has completed his engineering 
course, and arrived at the of anything from 
twenty to twenty-three, he is not of anything like such a 
receptive disposition as when he enters college at the 
age of sixteen or seventeen ; and if he has been brought 
up in a college which teaches him to regard the theo- 
retical aspect of engineering only, he is not likely to be 
in a condition to readily assimilate the practical side of 


_ itis more than likely that he has acquired 
a disinclination to yng es hands, and will feel more 
and more in to shirk the shops and get a “‘soft” 
job which does not entail shop conditions and hours. 

I have had the good fortune to through an engi- 
neering course at a college in which more prominence is 
iven to workshop training than is usually the case, and 

have also seen something of students trained at another 
coll where the amount of attention given to workshop 
training is much less, and where much more attention is 
given to mathematics and the theoretical aspect, and 
there is not the least doubt, in my mind, as to which 
turns out men best fitted for engineers. 

When one sees men, after a four years’ course at 
college, making drawings and designs and showing all 
the bolts left-handed, when one meets with designs for 
piston-rods in which the taper goes right up to the nut 
with no parallel portion between to allow for errors of 
work ip, when one sees castings designed replete 
with square corners and devoid of facings for machining, 
one feels inclined to think that a little less theory and a 
little more workshop experience might be a ees | thing. 

Yours a 
ANOTHER B.Sc. (Ena.) (No. III.), 
Birmingham, March 30, 1908. 








‘THE PROBLEM OF FLIGHT.’ 
To THE EprTor OF ENGINEERING. 

Srg, — May I make a few remarks on this subject again ? 
The experiment ey gy by Mr. Sidney Hollands, and 
explained correctly by Mr. Horatio Phillips, is of ancient 
origin. It is explained and illustrated in old books ; for 
instance, in Hopkins’ ‘“‘ Experimental Science ” (Spon and 
Co.), 1891. 

I may venture to answer ‘‘ Terra Firma’s” conundrum, 
which has been called a ‘‘ happy one.” I should say that 
whether the platform or the propellers would rotate in a 
screw-lift machine would depend upon the designer. It 
is possible to design a machine in which the platform 
would rotate and the screw stand still, and also to design 
one in which both would rotate. It is also possible and 
far more rational to design one in which the platform 
would not rotate, while the screws did rotate. 

Mr. John Kirkby’s criticisms have been perfectly dis- 

d of by Mr. Herbert Chatley, and I have to thank 
Mr, Cree Brown for his solution of the cross-current of air 
action on a screw. I think if Mr. Chatley reads the 
beginning of this correspondence he will find there is on 
my part no dispute about helicopter versus aeroplane, my 








Line of Flight 

contention being that the screw-propellers hitherto em- 
ployed are practically and theoretically far too small in 
area for oy purpose. Mr. Kirkby seems to think 18 ft. 
diameter a large propeller; as used on the Maxim machine 


it gave a thrust of only ze = about 6 lb. per horse- 


power, whereas, compared with propellers designed with 
an area and speed calculated out by scientific formula 
to fit the power 32 1b, or more per horse-power should 
have been obtained. Asa matter of fact, at this date 
engineers do not know how to make propellers large 
enough even for 100 horse-power. ‘ 

I have been requested by several correspondents to give 
a numerical calculation for the lift of aeroplanes ; this may 
be done as follows:—Referring to the igure, the angle 
B A C is the inclination of the plane to the line of flight 
in still air, the height B C corresponds to the pitch of a 
screw, and suppose we assume B C to be one-fourth of 
AC, say 1 ft. and 4 ft. respectively, the plane will move 
the air downwards 1 ft. for every 4 ft. of travel. Assume 
the speed to be 44 ft. per second ; in one second therefore 


the air will be moved “ = 11 ft. V, the acceleration, 


therefore equals 11 ft. per second. : 

The total quantity of air moved per second is found 
by taking the sum of the lengths of all the leading edges 
of the planes. This sum multiplied by the distance 
moved in one second and by 0.08 and by V will give 
us the weight of air moved, and this weight multiplied 
by V and divided by. 32 (g) will give the thrust, or 
lift, in pounds, Tf $= speed per second in feet on 


the line of flight, P the pitch = oo and V the accelers- 
tion = > and L = length of the leading edger, we may 


write the formula as 


tees = the lift in pounds. 


In Farman’s case the speed S was 45 ft. per second, 
L equalled about 96 ft.—we do not know what V was, 
but assume it to be 10 ft.—we get lift or thrust 


96 x 45 x 10 x 10 x 0.08 _ 4980 Jp, 


T= 32 
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It was actually 1100 or thereabout. : 

As to my contention that lerge rotating planes are 
better than the combination of large planes moved lineally 
by small propellers, I have a machine with two pro- 
pellers 6 ft. in diameter, driven by 

wer engine ; they are none too big for the power, and 
each has six turbine blades. Although only a model, it 
fully confirms my views and calculations : they take a 
ip on the air and give a very high efficiency, and weigh 
only 61b. each propeller, lifting together about 72 Ib. 


Yours, &c. 
Rankin Kenvevy. 
Scotstoun, Glasgow, March 28, 1908. 


To THE Eprror or ENGINEERING. 
Sir,—Will you allow me to draw Mr. Phillips’ atten- 
tion to the dictionary definition of the word ‘ paradox ” 
—viz., ‘‘ A seemingly absurd proposition, yet really true,” 
and to the fact that I did not state that the ‘‘ pneumatic 
paradox ” demonstrated “aspiration,” although to a cer- 
tain extent it is analogous. [If Mr. Phillips will be good 
enough to treat the subject less flippantly, I would show 
him the other experiment that does demonstrate it.] To 
change the subject, a recent issue of the Scientijic 
American contains an account of some interesting tests 
of the efficiency of aerial — taken by means‘of 
an ice-boat on a frozen river, by a Mr. G. H. Curtiss, of 
the Aerial Experiment Association (American). A 5-ft. 
propeller of 4-ft. pitch was used, with a 15-horse-power 
motor running it at 1000 revolutions, which, when the 
ice-boat was anchored, gave a pull of 60 1b., or 4/b. per 
horse-power / and when travelling at its maximum speed 
of 30 miles per hour and 1300 revolutions of motor— 
which seems to have been fairly elastic—an estimated 
thrust of 75 lb. to 801b. Experience has not shown that 
there is that difference between stationary and travelling 
results. However, as stated, the latter was only estimated, 
not actually — or rather more so. _ 

The static pull having been — is useful for pur- 
poses of comparison, and it indicates seemingly that 
American aerial propellers are as inefficient as the general 
run of them elsewhere, or rather more so. 

It becomes more and more surprising how aerial ex- 
perimenters generally are aye | uite twice the motor 
power (and attendant extra weig § they need have, if 
only provided with a really good propeller. 

For my part, I am wishing that some well-affected 
sportsman or responsible body aeronautic would awake to 
the expediency of offering a substantial prize for the best 
propeller. The best aeroplane will certainly be depen- 
dent on that, and I feel sure that good would come of it. 

Yours faithfully, 
Srpney H. Hoiianps, 

61, Parliament Hill Mansions, Lissenden- ens, 

Highgate, N.W., March 28, 1 








To THE EprtTor oF ENGINEERING. 

Srtr,—In your last issue Mr. R. S. Cree Brown states : 
“T see, too, that he agrees with Mr. Horatio Phillips 
that aspiration is a myth, and as even those who have 
studied aeronautics seem to be mystified on the subject, 


I cannot refrain from saying a word in defence of both 
the principle and practice of effortless flight.” ‘ 
low me to assure . Cree Brown that iration 


does nob mystify me, for the simple reason that my 
mechanical instinct would not allow me to waste a second 
thought upon so absurd a proposition. 

By omitting the most important factors—‘‘ friction, 
slip, and other losses” —Mr. Cree Brown may, by the aid 
of mathematics, prove to his own satisfaction that effort- 
less flight is possible; but if he were to put his theories 
into practice, he would soon find out his mistake. 

If there is one subject more than another that the 
mathematician should keep clear of, it is aeronautics. It 
will be time enough for the mathematician to commence 
the superstructure when a firm foundation has been laid 
by experimental research. 

Yours faithfully, 
Horatio PHILLIPs. 

West Barnham, Sussex, March 30, 1908. 





To THE Eprrog or ENGINEERING. 

Sm,—In reply to Mr. Cree Brown, and also Mr. Her- 
bert Chatley, I beg to refer them in to Mr. Cree 
Brown’s letter (published on page 346 of your issue of 
March 13), and to ask them to peruse it most carefully. 

Mr. Cree Brown distinctly states, “‘swmming these.” 
Comment is needless. 

In regard to the helicopter, will not the air that is baing 
forced down by the screws place an extra pressure on the 
platform, and cause a consequent partial vacuum under- 


neath the same ? 
Yours faithfully, 
7 . JOHN KIRKBY. 
The Grange, Pilsley, Chesterfield, March 28, 1908. 


To THe Eprtor or ENGINEERING. 

Sim,—I hope Mr. Hollands will excuse me for not 
answering his inquiry before re the comparative strength 
of magnalium as a structural material compared with 
high-grade steel. But I have been very busy moving my 
aeroplane shed at Brooklands track, and preparing my 
aeroplane for a more powerful motor—namely, an 18 to 24 
horse-power Antoinette engine. 

Yes, the magnalium was used for the propeller-boss 
yrs and also sheet magnalium for the blades. 

Ithough this metal is slightly lighter than aluminium, 
and supposed to be nearly as omong as mild steel, my 
themmence with it hardly roves this latter statement ; at 

€ same time, it is remarkably tough for its weight. 

As regards the advantages of using m ium for 
castings, so much depends on conditions. If the thinnest 





one 3 brake-horse- | cas 


certain purpose, it is then, of course, an advantage to use 
it, if « thier end ene an article cannot be fashioned 


out of very thin sheet-me Butif a very heav 
i ium is required, I prefer to use a Din sted 


in m 
ting. 

The chief reason I have avoided the use of castings as 
far as possible has on account of their cost, as I 
have only had my own slender savings to carry on this 
work. This has rather a good thing in one respect 
(for the use of castings is often too freely resorted to), 
as it shows a great can be done with metal in 
place of castings, with the additional advantage of greater 


strength and lightness. 
Yours ey x | 
A. V. Rox. 
47, West Hill, Wandsworth, London, April 1, 1908. 





“NOTES ON THE USE OF GRINDING 
MACHINES.” 
To THE Eprror or ENGINEERING. 

Srr,—I shall be glad if you will allow me a little space 
to reply to the remarks of Mr. C. H. Norton on m 
article, ‘‘ Notes on the Use of Grinding Machines,” whi 

appeared in your issue of On the grinding 
question there seem to be only two opinions—one is Mr. 
Norton’s, and the other that of the multitude, and contrary 
to the general order of thi: the multitude are wrong. 

The notes which formed the article in question have 
been made by me from time to time, and [ have found 
them very useful indeed. They were not taken from the 
Norton machine, nor at the Norton works, except the 
last part, which formed the subject of the illustration 
dealing with feeds and speeds; in fact, they were not 
confined to any one machine at all, and this may account 
for my statements not fitting a “‘really modern” grinding- 
machine. 

As ~~ object in writing this article was to assist the 
user of the machine, I very naturally dealt with the class 
of machine which one finds in almost every engineering 
and manufacturing works, and I believe that what I have 
written will be of use in helping others. I have often 
referred users of grinding-machines to these notes, and 
amongst them there are some that are users of the Norton 


plain grinder, and as my notes were useful in helpin 
them, I conclude they were not using a *‘ really modern 
grinding-machine. i am somewhat at a loss to know 


whether the letter in question is intended to be a criticism 
of, or to supplement, my article, or is it really a modern 
form of advertisement. 

My remarks were intended to apply to the small and 
medium class of machine (say up to 10 in. by 60 in.), 
while Mr. Norton’s remarks appear to apply only to 
7 lain grinders. I will consider the points raised. 
I do believe that wheels burst due to expansion of the 
spindle, and having been struck in the face with a piece 
of broken wheel from a Universal grinding machine, it 
impressed me very forcibly. Ido not blame the machine ; 
I amto blame for not using the guard ; but the burst 
could only be traced to the wheel being too tight a fit on 
a spindle, and expansion due to heating had caused the 


I did not say that a piecs of rubber should be placed 
between the wheel and the collars. What I did say 
was :—See that a rubber ring is on each side of the wheel 
where the collars press, whether the ring is attached to 
the collars or left loose, whether it is rubber or other 
flexible substance. The chief — is, it must be there. 

I have also found it possible to crack a wheel by 
pulling up the nut too tight, especially if any ey 
substance has by any means got on to the face of the 
collar. My point here was a caution to the operator. 
Sometimes a wheel gets cracked in transit, or in the 
store, and when mounted it will most likely fly to pieces. 
Prevention is better than cure. 

I am not discussing machines of old design when I 
speak of work being spoiled due to expansion of the 
spindle. I am dealing with a simple question of heating 
which comes under notice in many sensitive machine- 
tools, and it isa point which any operator may observe to 
advantage, and it does not reflect any discredit on the 
machine. ; 

I am at fault over the diamond tool. What I intended 
to say was, that the point of the holder where the 
diamond is seated sometimes gets cut away, and then the 
expansion will help the diamond to become loose, and 
finally gets knocked out. : 

I do not suppose anycne who read my article thought 
for one moment that the method of truing the centres 
applied to any other than a Universal machine. We must 
give our readers credit for some powers of observation. 

If a machine is doing all manufacturing work, I do not 
suppose every piece would have all the centres tested ; 
but if it will make matters plainer, I may say that it is 
better to teach a man correctly than it is to teach him to 
work fast ; speed follows accuracy as a matter of course. 
In truing the wheel to get the face parallel with the 
work, &c., I do not know why this is done. This is 
where Mr. Norton is rye | a shadow. I simply do it 
because it pays to do it, anda true wheel produces true 
work ; there is no other reason. } 

Iam sorry my ideas are old fashioned about steady- 
rests, but I see no note in my article where I said I 
would make a place perfectly round by taking a cut with- 
out a steady-rest ; but suppose we say ‘‘smooth” instead 
of ‘‘round.” If a steady-rest happened by any chance to 
come in contact with a part of a forging that had not to 
be turned or ground, would not Mr. Norton smooth up 


the point coming in contact with the rest? I am a strong 
advocate of the right wheel for the right job ; and so is 
everyone else, I presume. 


still ocours in modern machines, if not in the Norton. 
This question occurs twice in different ways, I notice. 
With regard to length of bed, I see that I failed to 
express my meaning quite clearly. What I intended to 
deprecate was the excessive amount of overhang which 
occurs in some machines when working at full stroke. 
Of course, it is an axiom in machine design that sliding 
surfaces should invariably overshoot ov other where 
possible ; and in engine guides, &c., where the travel is 


always the same, definite proportions can be found best 
calculated to equalise wear. In ing and grinding 
machines where the stroke is vari this is not possible, 


and some compromise must be adopted. If the maximum 
overhang is excessive, there is not only an increased ten- 
dency to wear when the greatest ay is on the table, 
but also more a chatter on long yams, such as 
always give most trouble in this respect, and which are 
also usually more valuable, and ingly important. 

I spoke of no difficulty in grinding up to a shoulder. 
What I said concerning wheels was, that we had not got 
wheels which stand up too well at the edge; in fact, 
the remarks were intended to show how to finish these 
ends without difficulty. There are some excellent ma- 
chines made now which perform this dwell mechanically; 
but it is a very simple matter to get much the same 
result by holding the table hard at theend of the stroke 
while cutting in. 

Respecting the amount to leave on for grinding with 
the ‘‘really modern” grinding-machine, this is all right, 
because it seems a big operation to get it straight ; but 
there are lots of people in business who are not there for the 
sole purpose of making metal turnings to  soneeate grind- 
ing operations. Careful turning applies all round. It is 
not oe gen a fine finish, but we want the pieces equal 
in length ; where there are various diameters on a piece, 
and when we have a number of pieces to grind, one must 
see thateach diameter is made an equal cng. See, too, 
that the centres are not cut out. “What about holes and 
flat surfaces? Are they to be left rough with a lot to take 
off? Rough turning may suit heavy plain work or 
batches of medium size parallel pieces, but it is not 
adapted to general work. 

_ In conclusion, I would remark that while Mr. Norton 
is an acknowledged authority on grinding, he appears to 
have his own special machines so constantly in mind that 
he has failed to realise the manufacturing conditions of 
this country, or the immediate needs of the majority of 
grinding-machine operators, for whose benefit my article 


was intended. 
Yours faithfull 
J. ¥ LIVERMORE. 
London, 8.W., March 25, 1908. 





LIVE-STEAM FEED-WATER HEATERS. 
To THe Epitor or ENGINEERING. 

Str,— It is evident that your correspondent, Mr. 
Hamilton, does not understand the working of the heater 
which was tested, nor does he understand the reference 
made in the Paper to the steam which escaped from the 
air-cock of the heater. He is also in error in imagining 
that the heater, in some mysterious way, provided the 
steam which escaped at the air-cock. For his information 
we may say that the air-cock is allowed to blow very 
gently while the heater is in use, and the heater is not 
“blown out.” 

Taking your correspondent’s figures (which are too 
high) for the volume of air, measured at atmospheric 
temperature and pressure, dissolved in water—viz., 5 per 
cent. of the volume of the water—the volume of air which 
would require to escape by the air-cock on the heater 
would be about 4 cubic feet per hour, measured at atmos- 
pheric temperature and pressure. This brought to steam 
temperature and pressure in the heater would be less 
than 1 cubic foot per hour. If the escaping air were 
mixed with an equal volume of steam, the loss with the 
heater in use would be 1 cubic foot of steam per hour, or 
in the case under consideration about } lb. per hour. As 
Leary &. sont, it aps little, b anything, guectes 
than per hour. e loss was, therefore, negligible 
in the sense that the heater need not be Sebel ick 
steam necessary for its efficient working, since the quan- 
tity used did not exceed one in 5000 Ib. of steam produced. 
Further, the steam which escaped from the heater was 
produced from water fed into the boiler, and was irvluded 
in the oregon, hence it makes no difference to the 
boiler trial whether the steam produced in the boiler was 
used in the a me or in the heater, since at pol we ane 
concerned with is the eva tion pound o' . The 
only object to be queat penmneii the steam which 
escaped from the heater would be to show how much 
steam was used to give satisfactory working ; but, as we 
have said, this is negligible. 

The other point which has raised the indi 
your correspondent is with reference to the lea 
the blow-off cock. For parposes of calculation, he as- 
sumes that during the trial with the feed-water heater in 
use the water escaped at steam temperature, and that 
during the trial with the feed-water heater not in use 
the cold feed entered the boiler, and part of it made a 
straight line for the blow-off cock, and there escaped with- 
out increase of temperature. Well, suppose it did, the 
resultant loss is about 64,800 B.Th.U. Now, the total 
heat given to the water in the boiler during the trial was 
over 65,000,000 B.Th.U., hence the heat lost by this 
leakage was about 1 in 1000, and this is on an 
assumption which is evidently absurd. For anyone to 
assert that boiler trals can be relied on to this degree of 
accuracy makes him liable to be put down as a humbug, 
and certainly the authors lay no claim to such accuracy. 

Tue AUTHORS OF THE Paper. 
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THE HEATING OF HOSPITAL BUILDINGS. 


Av the ordinary meeting of the Institution of Civil 
Engineers, held on Tue y March 31, Sir William 
Matthews, K.C.M.G., President, in the chair, the Paper 
read was ‘“‘Some Methods of Heatin — in 

itals and Asylums Recently Built,” by E. R. Dolby, 
M. Inst. C.E. The following is an abstract of the 
PPhe paper is restricted to the heating and hot-water 
service, and the author points out that his deductions are 
not necessarily applicable to other classes of buildings, or 
to the same ¢ of buildings in countries where the 
climatic conditions are different. He discusses the various 
systems in use, and maintains that for the class of build- 
ings under discussion hot-water radiators are to be pre- 
ferred, and that for a large institution the water should 
be heated in calorifiers placed at a central point, and 
the hot water should be forced through the mains by 


um ps. 
" He then describes the installations of, or apparatus in 
use at, the following institutions :— 
King Edward VII. Sanatorium, Midhurst (consump- 
tives) ; 
The Royal Victoria Infirmary, Newcastle-on-Tyne 


(general) ; 

The Camberwell Infirmary (Poor Law); _ 

The East Sussex Asylum, Hellingly (lunatics) ; 

St. Mary’s Hospital, Paddington (general) ; 

Cardiff Asylum (lunatics) ; 
and gives data regarding the consumption of coal, water, 
&c Cua, it is contended, support the views he pro- 
pounds. es ? ; 

The paper closes with a description of certain minor 

details of the apparatus. 





Proposep InstiTuTE oF Merats.—We are informed 
that a further meeting in connection with the forma- 
tion of an Institute of Metals—to which we have already 
referred several times in these columns under the wer y= 
tion of ** Pro Copper and Brass Institute ”— be 
held at the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, on June 10, at 2.30 p.m. Itis hoped 
that abt this meeting a report will be pomenee by the 

visional committee formed as a result of the meeting 
Reid recently in Manchester, which will lead to the 
formal constitution of the new Institute. We may 
mention that on the present representative committee 
we see the names of, among on gee. Mr. J. E. 
Stead, Professor T. Turner, Mr. W. E. Storey, Mr. W. 
Rosenhain, Mr. J. T. Milton, Mr. P. Longmuir, Me. B. 
Blount, Mr. F. W. Harbord, Mr. W. H. Johnson, and 
other re tatives of both the academic and practical 
side of the interests concerned. Mr. W. H. Johnson, of 
the firm of Messrs. Richard Johnson, Clapham, and Morris, 
Limited, Lever-street, Manchester, is acting as hon. sec. 
pro tem. 


Curnesz Pia Inon.—Shipments of pig iron are being 
made from China to the United States. A shipment of 
1500 tons of basic iron was laid down at Brooklyn in July 
at 17.50 dols. gold per ton, including freight of 4.75 dols. 

r ton from Hanyang to its destination. The Hanyang 

ron Works are on the Yangtse, 600 miles from the sea ; 
and from the Chinese seaboard to New York, vid the Suez 
Canal, the distance is 14,000 miles. Such shipments are 
made possible by the fact that ocean-going vessels can 
reach Henyene, with 18 ft. draught, at nearly all seasons 
of the year, permitting the loading of of 2000 tons; 
there is also no subsequent breaking of bulk. An American 
company running a number of trans-Pacific steamships 
under the British flag has the agency of the Hanyang Iron 
Works for the supply of Chinese pig to the American 
Pacific coast. Occasional quantities of pig iron are de- 
livered at San Francisco by these vessels, as well as by 
Pacific mail steamships. The shipments of pig and manu- 
factured iron from the Chinese Government works at 
Hany: in 1906 amounted to 41,050 tons, valued at 
825,000 dols. gold. 


OccLusion AND Dirruston OF Gasks IN MeraLs.— 
A. Sieverts, of Leipzig, has studied the occlusion of 
gases by some metals at ordinary pressure and at various 
tem tures. Copper wire begins to absorb —— 
at about 400 deg. Cent., and absorbs more of it at higher 
temperature, nob so much, however, as is often stated ; 
on cooling, almost all the gas is given up again. Powdered 
copper retains more hydrogen (nearly its own volume) 
and also water vapour; hence some of the exaggerated 
statements as to hydrogen. Soft-iron wire also begins at 
about 400 deg. Cent. to absorb hydrogen; refined iron 
and reduced iron do not show any absorption below 800 
deg + iron also absorbs nitrogen above deg. Cent., 
and liberates it all again on cooling below this tempera- 
ture. With nickel the absorption of hydrogen sets in at 
about 200 deg.; at 100) deg. about its own volume is 
taken up, but it is all given up again on cooling. Cobalt 
behaves in a similar way. tinum absorbs only traces 
of hydrogen and also of oxygen, the latter probably under 
oxidation. The diffusion of hydrogen through copper 
payee, —- _o d he , through iron = 

eg., through nickel at ieg., increasing wit 

higher temperature ; nitrogen does not ap to diffuse 
through iron at 1000 deg. even. W. Heald has investi- 
gated the absorption of hydrogen by thin metal films by 
oe electrodes in electric discharge tubes Alu- 
minium and platinum absorb hydrogen very energetically 
under these conditions, and the gas pressure is reduced 
as soon as metallic vapours begin to form. By repeatedly 
heating ordinary wires of iron and also copper up to 1100 
deg. Cent., Boudouard has extracted up to 0.2 per cent. 
of the gases CO, H, N, and CO from those wires. 








08- fond warrants were put through at 52s. 6d. cash, from 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
market opened firm, and some 5500 tons of Cleve- 


51s. 10}d. to 523. fifteen days, at 51s. 9d. twenty days, 
51s. 7d. and 51s. 6d. one month, and ee. April 30. 
At the close sellers quoted 52s. 9d. cash, 51s. 6d. one month, 
and 503.4d.three months. Copper was steady at 60/.12s. 6d. 
buyers, and 60/. 15s. sellers three months. In the afternoon 
the tone was steady, but only 2500 tons of Cleveland war- 
rants were done at 52s. fifteen days, 51s. 6d. one month, 
and 50s. 44d. and 50s. 4d. three months. Closing sellers 
uoted 523. 7d. cash, 51s. 6d. one month, and 50s. 6d. 
three months. Friday morning the market was a 
shade easier, and 2500 tons of Cleveland warrants changed 
hands at 52s. 54d. cash, 52s. ten days, 51s. 114d. fourteen 
days, and 5ls. 5d. one month. The closing quotations 
were 52s. 6d. cash, 51s. 54d. one month, and 503. 6d. 
three months. Copper was firmer, with sellers quoting 
61/. 103. three mont At the afternoon session business 
was very quiet, the turnover consisting of 1000 tons of 
Cleveland warrants at 523. 6d. cash, with sellers ofer. 
Forward closing quotations were 51s. 6d. one month and 
50s. 6d. three months sellers. On Monday morning the 
market was weak, and only one lot of Cleveland warrants 
was done at 50s. 3d. t months, and the close was 
easier, with sellers quoting 52s. 4d. cash, 51s. 4d. one 
month, and 50s. 4d. three months. Sellers of copper 
quoted 62/. three months. In the afternoon weakness again 
revailed, and the turnover consisted of 1500 tons of Cleve- 
and warrants at 52s. cash and 51s. 6d. eighteen days. 
Closing quotations were 52s. 1d. cash, 51s. one month, and 
50s. 14d. three months sellers. Oa Tuesday morning the 
market was steady and quiet, only two lots of Cleveland 
warrants being done at 5ls. twenty-eight days, and 
503. 6d. May 18. Abt the close the quotations were 
52s. cash, 51s. one month, and 503. three months sellers. 
Copper was easier at 61/. sellers three months. In the 
afternoon prices declined, and Cleveland warrants to the 
extent of 5000 tons changed hands at 51s. 9d. cash, 
51s. 74d. and 5ls. 64d. six days, 51s. 74d. three days, 
5ls. + fifteen days, 50s. 7d. one month, 50s. 5d. and 
503. 6d. May 4, and at 49s. 74d. three months. Closin 
sellers quoted 51s. 94d. cash, 50s. 7d. one month, an 


493. 9d. three months. When the market opened to- 


day (Wednesday) the tone was again weak, and the 
only dealing was one Cleveland warrant at 5ls. 3d. 
nine da At the close of the session sellers quoted 
5ls. 7h. cash, and buyers named 5ls. 4d. cash. 
There were no forward quotations. Copper was again 
easier with sellers at 60/. 2s. 6d. three months. In 
the afternoon prices again declined, and a small busi- 
ness was done in Cleveland warrants at 493. 84d. and 
493. 9d. May 11, and at 493. 44d. June 2. Closing quota- 
tions were weak at 503. 11d. cash, 50s. 14d. one month, 
and 49s. 14d. three months sellers. The ye, | are 
the market es age for makers’ (No. 1) iron: yde, 
65s. ; Gartsherrie, 65s. 6d.; Summerlee and Calder, 66s. ; 

loan, 68s. ; and Coltness, 88s. (all shipped at Glas- 
gow): Glengarnock (at Ardrossan), 67s.; Shotts (at 

ith), 66s. ; and Carron (at Grangemouth), 69s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is again very strong this week, and the price 
to-day is 12/. 10s. per ton for prompt business Glasgow or 
Leith. The amount ship from Leith Harbour last 
week was only 61 tons. 

Scotch Steel Trade.—A slightly better tone has been 
noticeable in the Scotch steel trade during the past week, 
and — have come in, if anything, rather 
more ly. Heavy material, especially for the home 
market, continues very quiet, and there is very little 
inquiry for new contracts. The effort to get the better 
of the severe competition offered by the local steel mer- 
chants has been so far fairly satisfactory, but it is reported 
that the latter have fixed up some important contracts 
with makers in Germany for both plates and angles, 
at prices appreciably under local quotations. It is 
stated that an arrangement has recently been come 
to, with regard to export orders, whereby producers 
will uire to observe the new quotatious for this 
work. The export business has hitherto been treated 
by producers with a free hand, but now the prices have 
been fixed at 5/. 15s. per ton for ship-plates, and 5/. 7s. 6d. 
per ton for angles, both less 24 per cent. Structural 
material is again in active demand, and several important 
inquiries are at present in the market. One inquiry is for 
about 6000 tons for a big bridge at Manchester, and another 
one is for a considerable quantity for the first section of a 
great joint railway station at Winnipeg. 

Malleable Iron Trade.—No improvement can be re- 
ported in the malleable iron trade of the West of Scotland, 
and business is very quiet. Makers report only a limited 
demand for material, and in many instances the margin 
is, they say, on the wrong side. 


Scotch Pig Iron.—The local demand for ordinary Scotch 
pig iron remains quiet, but the export trade continues good, 
and present indications point to a big improvement at an 
early date. During the past few days several lots 
have been fixed up for early shipment to Canada, and 
there are other important inquiries in the market. Hema- 
tite is the subject of a fair inquiry at present. 

Institution of Engineers and Shipbuilders in Scotland. 
—An extraordinary general meeting of the Institution of 
Engineers and Shipbuilders in Scotland, was held last 
night (Tuesday), the President, Mr. John Ward, in the 
chair. Gllies bonnens for the ensuing session were nomi- 
nated as followa:—President, Mr. John Ward; vice- 
presidents, Mr. W. M. Alston and Mr. W. W. Lackie ; 
members of council, Messrs. Thomas Bell, J. Howden 
Hume, J. Foster King, A. 8S. Lorrimer, R. A. 





MacLaren, and (from the associate section) Mr. Thomas 
Whimster. Discussion then took place on the paper 
by Mr. H A. Mavor, on “Electric Propulsion of 
Ships, with Note on Screw-Propellers,” recently read 
before the Institution. The discussion, which was of a 
highly technical nature, was continued at some length, 
quite a number of the members taking part. A paper by 
Mr. W. C. Martin, on ‘‘ The Electrical Equipment of the 
Cunard Express Steamer Mauretania,” was held as read, 

Shipbuilding.—The shipbuilding industry in Scotland 
at the present time is certainly not in too flourishing a 
condition. The returns which show the output for the 
past month bear out this remark, but at the same time it 
is pleasing to be able to record the fact that quite 
number of new contracts have recently been placed. The 
number of vessels launched during the month of March 
was forty-four, representing a total of 31,467 tons, making 
the figures for the year to date, 100 vessels of 76,070 tons, 
against 100 vessels, of 130,747 tons, for the corresponding 
quarter of 1907. The decrease in tonnage is thus 54,677 
tons. .The Clyde figures for the past month are twenty- 
six vessels, with a total of 22,028 tons, as compared with 
43,943 tons for March of last year. For the first three 
months of this year the number of vessels launched on the 
Clyde was sixty-six, with a total of 60,084 tons, as against 
sixty-three vessels, of 121,352 tons, for the same three 
months of 1907, lp ager a decrease of 61,268 tons. 
Quite a number of the vessels launched were of very small 
tonnage. Among the larger vessels were a twin-screw 
steamer of 9000 tons, a screw-steamer of over 5000 tons, 
a dredger of over 2000 tons, and two twin-screw steamers 
of over 1000 tons, all part of the Clyde output. On the 
Forth there was launched, among others, a screw-steamer 
of 2000 tons, while on the Tay the principal vessels were 
a screw-steamer of over 3000 tons, and two of over 1000 
tons. The present depression on the Clyde and the 
North-East Coast of England has not, so far, extended to 
the Dandee district, where the shipbuilding industry is 
fairly busy just now. 


Wages in the Iron Trade Reduced.—Mr. John M., 
MacLeod, C.A., Glasgow, has sent the following intima- 
tion to Messrs. James C. Bishop and James Gavin, joint 
secretaries of the Conciliation and Arbitration Board ;— 
In terms of the remit, I have examined the employers’ 
books for J: anuary and February last, and I certify that 
the aes realised net selling price at works brought 
out is 62. 16s. 9.12d. per ton. ‘This means a reduction of 
74 per cent. in the wages of the workmen. 








NOTES FROM YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staff Changes at Messrs. Cammell’s.—Further evidence 
of the reorganisation in process at the various works of 
Messrs. Cammell, Laird, and Co. was forthcoming on 
Thursday last, when, following the resignation of Mr. 
A. G. Longden, the managing director of the Cyclops 
Works, at Sheffield, Mr. EK. Carlisle and Mr. W. A. 
Hartley were announced to be leaving the firm. Mr. 
Carlisle has had charge of the company’s industrial opera- 
tions in Cumberland, and Mr. Hartley has for the past 
three years been manager at Sheffield, his connection 
with the firm extending over a period of ten years. 


Admiralty File Contracts. —A few weeks ago the 
Admiralty distributed a portion of their annual contracts 
for files. The total quantity oe this year was for 
22,000 dozen tools, about 5000 dozen less than last year. 
It has been causing much satisfaction among Sheffield 
file-makers that their interests have m fully con- 
sidered, and one of the leading file firms in the city, 
Messrs. Moses Eadon and Sons, have received an order 
for 6000 dozen files out of a total of about 12,000 dozen 
already given out. The placing of these orders has been 
expected for some time, and their distribution is exceed- 
ingly welcome, as the trade has not been entirely free 
from depression. 

Tube-Making in Sheffield. —To produce with a pair of 
mills in simultaneous operation a weldless steel tube 
every minute, with ability to increase the speed to 100 
tubes per hour, is a remarkable achievement, and this has 
been done by a Sheffield manufacturer, Mr. Howell, 
managing director of Howell and Co., Limited, Tube 
Works, Wincobank. The finishing-mill travels at the 
rate of 10 ft. per second, and the other about two-thirds 
that speed. A circular-saw, which cuts off the rough 
ends, works at a speed of 4 miles per minute. The new 
continuous reheating furnaces are a _ of gas-fired 
reversible furnaces, and are the first of their kind to be 
put down in Sheffield. Working night and day on eight- 
hour shifts the output of weldless tubes is about 10,000 
per week. 


Messrs. Cammell’s Balance-Sheet. —The annual report 
of Messrs. Cammell, Laird, and Co. was issued on Friday 
evening last. The directors regret that the balance-sheet 
falls very short of expectations, and for the first time 1n the 
firm’s history the earnings did not admit of the declaration 
of a final dividend for the year. Very large losses ha = 
made at Grimesthorpe and Workington, as against U 
stantial profits in the previous year. In addition to tuese 
losses, a further loss of 77,000/., or thereabouts, might = 
expected to result from contracts outstanding which wou 
come against the current year’s working when the “ 
amount was known. ph in the report 18 = 
voted to the serious irregularities that had been discove 
at the Grimesthorpe works, and to the fact that in Sep- 
tember last the Government removed the company from 
their list of contractors. As a result of the gravity 
the position the late chairman and managing directors re- 
signed. The Board had now the satisfaction of reporsng 
that an important order for armour had been recel¥ 








from the Admiralty in February, and the full reinstate 
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ontof the company u the Admiralty lists of con- 
Pavers had Sea ~ Dyas The annual meeting of the 
company takes place at Sheffield on the 7th inst. 


Tron and Steel.—A little more movement has been 
noticeable in the Sheffield industries during the past 
week, important orders having been placed in one or two 
branches. In connection with the orders for springs 
required by the Metropolitan Wagon Company, of Bir- 
mingham, for the construction of 2000 steel wagons which 
that firm has on hand for the Indian State Railways, it 
appears that the whole of the wagon company’s ulre- 
ments have not been placed. Local makers of wheels, 
axles, &c., are expecting further work from this quarter. 
The order for 2000 wagons should provide an acceptable 
amount of work locally, as it represents in regard to steel 
4000 axles, 8000 tyres, and a like number of springs, 
most of ‘which ill be manufactured in Sheffield. The 
tramway and railway material shops and forges also are 
just now looking u One of the large east-end houses 
has secured the chester Corporation contract for 
1908 for tramway points and a for their renewal 
work, and for renewable centres. t year this contract 
went to America. There has been increased activity in 
the armour and heavy casting shops. 


South Yorkshire Coal.—Little change has been reported 
in the condition of the market, which is in a very un- 
settled condition. House coal is falling off in demand, 
the tonnages to London and the eastern counties slacken- 
ing, and prices are not so firm. At certain pits best 
Barnsley softs are still quoted up to 13s. per ton, but the 
market value does not rule above 12s. 6d. per ton. The 
rupture with the trawling companies continues, although 
a few minor contracts have been clenched at 10s. 6d. per 
ton. These are only the small buyers, however, the 
largest procuring fuel elsewhere. Coke is still weak in 
demand; the prices remain at from 123. per ton for un- 
washed and 12s. 6d. per ton for washed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. ; 

MiIppLesBRouGH, Wednesday. 
The Cleveland Iron Trade.—There has been little pass- 
ing in Cleveland pig iron for the t week, and values 
have declined, the cause being mainly attributed to weak 
reports from Germany and America. At the same time 
the output is inadequate, as is emphasised by the con- 
tinued heavy withdrawals from the warrant stores, which 
amounted during March to 15,401 tons, and there are 
now warrants in circulation for only 62,800 tons, whilst 
the total quantity held in the stores is only a little over 
72,000 tons. With such a small stock outside speculators 
are to a great extent precluded from gambling, yet some 
little dabbling in warrants is occurring. To-day Cleveland 
warrants fell to 503. 9d. cash buyers—the lowest figure 
named since the 11th ult. Quotations for Cleveland iron are 
largely raled by the warrant price, and thus merchants are 
now offering No. 3 g.m.b. at 51s. f.0.b., whereas a week ago, 
with warrants at 52s. 4d., No. 3 was 523. 6d. No. 1 has 
eased to 53s. 6d., whilst No. 4 foundry has fallen to 50s., 
and No. 4 forge to 48s. 6d. A fair number of transactions 
have recently been recorded in East Coast hematite pis 
iron, and quotations are fully upheld. Makers are under- 
stood to be pretty well situated, and they are certainly 
not forcing iron on the market just now, but with the 
present unsatisfactory condition of the steel industry, 
ig cannot be regarded as at all encouraging. 
Nos. 1, 2, and 3 brands of local hematite are quoted 
58s, 9d. to 59s. Dealers in Spanish ore are not at all 
disposed to reduce quotations, though buying is very 
slow just now. Prices are still based on 15s. 44d. to 

15s, 6d. ex-ship Tees for Rubio of 50 per cent. quality. 


Manufactured Iron and Steel.—Inquiries for manu- 
factured iron and steel are very few, and next to no orders 
are being booked. At the same time, producers do not 
reduce quotations, as they are convinced that such a step 
would not bring buyers into the market. A fall in 
was expected, seeing that Scotch makers have recently 
lowered their rates, and that Belgian bars are now 
offered at 5/. f.0.b. Antwerp. Principal market quota- 
tions stand:—Common iron bars, 7/. 53.; best 
7l. 12s. 6d.; best best bars, 8/.; iron ship-plates, 67. 5s.; 
iron ship-angles, 77. 53.; packing iron, 5/. 108.5 steel ship- 
plates, 61. 53.; steel ship-angles, 5/. 17s. 6d.; steel strip, 
6/. 15s.; steel hoops, 7/.; steel joists, 5/. 12s. 6d.; cast-iron 
chairs, 32. 103.; and heavy steel rails, 6/.—all less 24 per 
cent., except rails, which are net cash at works. 


Iron and Steel Shipments.—During March 110,302 tons 
of pig iron were shipped from Middlesbrough, and 11,180 
tons from Skinningrove, making the total clearance for 
the district 121,482 tons, as compared with 146,978 tons 
for the corresponding period a year ago, when the ship- 
ments were very considerably assisted by an American 
demand, whereas this year no iron is going to the States. 
Of the iron sent from Skinni ve last month, 10,113 
tons went to Scotland and 1067 tons to Holland ; and of 
the iron sent from Middlesbrough, 71,465 tons went 
abroad, and 38,837 tons coastwise. The Middlesbrough 
clearances included 29,790 tons to Scotland, 25,129 tons 
to Germany, 15,396 tons to Holland—most of which 
would ultimately arrive in Germany—10,784 tons to 
France, 6481 tons to Italy, 3536 tons to Belgium, and 

7 tons to Wales. The quantity of manufactured iron 
sent from reer last month reached 12,862 tons, 
and that of steel 46,679 tons. Of the former, 5808 tons 
Went to foreign lands, and 7054 tons coastwise; whilst of 
the latter, 38,068 tons went abroad and 8611 tons to 
coastwise customers. As usual, India was the 
customer for both manufactured iron and steel, receiving 
_ tons of the former and 14,259 tons of the latter, 

®pan was a close second, with 1172 tons of manufac- 


bars, | In the provinces of Manitoba, Saskatchewan, an: Al 


tured iron and 12,544 tons of steel. Amongst other food 
customers for steel were tina with 3457 tons, West 
Australia with 2632 tons, Norway with 1305 tons. 


Wages in the Manufactured Iron Trade.—The accoun- 
tant to the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England has certified the average net selling price of 
rails, plates, bars, and angles for the two mon sating 
February 29 last at 7/. 2s. 3.74d., as compared wit 
71. 6s. 0.16d. for the previous two months, and, in accord- 
ance with didiegeute arrangements, there is a reduction 
of 3d. per ton on puddling, and 24 per cent. on all other 
forge and mill wages. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Quotations for steam-coal have shown little 
change, and have, upon the whole, been steady ; but for 
spot and prompt shipment some sellers have been 
repared to accept a reduction of 3d. per ton. The best 
steam-coal has made 16s. 3d. to 16s. 6d. per ton, 
while secondary yom have from 14s. 3d. to 
15s. 6d. per ton. The house-coal trade has shown scarcely 
any change ; the best -m qualities have. made 

0. 


Se Sa oe ton. 3 Rhondda large has been 
quoted at 19s. 6d. to 20s. per ton. Foundry coke has 
brought 19s. to 22s. per ton, and furnace ditto 16s. to 18s. 


per ton. iron ore, Rubio has made 14s, 9d. 
to 15s. per ton upon :a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 

A Great Western Deviation.—A deviation of the Great 
Western system between Saltash and St. Germans has 
just been completed and opened. There is now a double 
track from London to Penwethers Junction, beyond 
Truro, except over the Royal Albert Brid The devia- 
tion comprises a tunnel 452 yards long, and three viaducts, 
known as the ‘‘ Forder,” the ‘Notter,” and the “St. 
Germans.” The St. Germans Viaduct is 979 ft. long, 
and comprises thirteen openings, each of 64 ft. span; 
the average height from the ground to rail level is 
87 ft. with a maximum of 115 ft. The Notter Viaduct 
is 211 yards long, and comprises seven piers and eight 
arches. The Forder Viaduct is 233 yards long, and com- 
prises eight piers and nine arches. 

Dowlais.—The Goat and the Sleeper mills have been 
working short time, but the Big Mill has continued 
running. The turn-out has consisted pete of heavy 
and light steel rails, fish-plates, bars, &c. 

Cardiff, Barry, and Penarth.—The exports and im- 
ports of Cardiff, , and Penarth showed a remarkable 
increase during the twenty years ending with 1907 in- 
clusive. In 1887 the exports and im combined were 
11,552,167 tons. In 1897 the total had grown to 19,525,638 
tons, and in 1907 it had further expanded to 27,148,901 
tons, 


Tunnel Duplication.—The Great Western Railway 
Company is engaged in the construction of a second tunnel 
alongside the present Newport Tunnel, which carries the 
main lines under that town. The new tunnel, which will 
be bored through limestone and sedimentary strata, will 
be 750 yards in length, and will relieve the increasingly 
heavy traffic which has to be passed over the present up 
and down main lines, It is expected that the work of 
tunnelling will occupy about eighteen months after the 
contract has been let. Preparations for quadrupling the 
lines on the city side of the tunnel are now well advanced. 





CanapiAN Inon Ont.—By an Order in Council, which 
has ong been passed by the Dominion Government, the 
royalty on the product of iron-mines held under patent 
from the Crown is suspended for 20 years. The royalty 
is itself the creation of an Order in Council, passed in 
1903. In that Order it was provided that the patent for a 
mining location on Dominion lands outside of the Yukon 
territory should reserve to the Crown, for ever, a royalty 
not exceeding * per cent. of the sales of the product 
of the location. The present Order excepts iron from this 
requirement from January 1, 1908, to Jan 1, 1928. 


in the districts of Ungava, Keewatin, MacKenzie, an 
Franklin, and in the territory of Yukon, the public lands 
are under the jurisdiction of the Dominion Government ; 
and when they are referred to as ‘“‘ Crown lands,” it is 
meant that they are subject to that Government. wn 
lands in other parts of Canada are at the absolute disposal 
of the provinces in which they lie. 





Transvaal Srope-Dritt ComPrTiITION.—A competi- 
tion for small stope-drills has been organised by the 
Transvaal Government in co-operation with the Trans- 
vaal Chamber of Mines, to take place early in 1909. The 
trials are intended for rock-drills suitable for narrow 
stoping-work under conditions such as obtain on the 
Witwatersrand. All drills are eligible, and those em- 
ploying com air will be supplied with a pressure 
varying from 60 lb. to 751b. per square inch at the work- 
ing face. Competitors must make arrangements to 
conform to the dust-allaying regulations in force. Two 
prizes of 4000/. and 1000/. respectively are offered. En- 
tries must be made before some date, not yet definitely 
fixed, prior to the close of this year. e trials are 
expected to last for about six months, and the drills will 
be tested both on the surface and und nd. En- 

uiries should be addressed either to The Secretary, 
Stope- Drill ye Transvaal Chamber of Mines, 
Johannesburg, Transvaal, or to the London Secretary of 
the Transvaal Chamber of Mines, Salisbury House, Fins- 


MISCELLANEA, 


A NUMBER of Sy borings have recently been 
carried on at the Uchta River, which, on the frontier of 
the Governments of Vologda and Arc el, joins the 
Izhina, the western course of the Petshora. Petroleum has 
been found at 25 and 50 fathoms depth, and the deposits 
are said to be more like thosein Pennsylvania than those 
in Baku. The means of transport are now attracting some 
attention in St. Petersburg, where a conference has re- 
cently had the matter under consideration. Several 
a me for concessions have already been received, 
and numerous experimental borings are contemplated. 

For some time the Pennsylvania Railroad Company 
have been carrying out tests on a | h of track near 
Clayton, N.J., on the West Jersey Sea Shore. Rail- 

. The tests are intended to show the comparative 
effect on the track of several types of electric and steam 
locomotives. It is reported by the Evectrical Review of 
New York that a length of track of 166 ft. has been 
specially equip’ with cast-steel sleepers, ard that: the 
rails, instead of being spiked or bolted direct to these, 
are carried in chairs or blocks: of penal design, which 
allow of a slight movement of the rail as a wheel goes over 
them. This movement is registered, while the speed of ‘the 
locomotive is recorded by electrical means. The tests 
include both straight and curved track condition at all 
speeds. There is no question of contest of speed between 

he electric and steam locomotives, the object of the inves- 
tigation being solely one of effect on the permanent way. 

_In the Electrotechnische Zeitschrift there were recently 
given some statistics showing the tendency of traffic on 
tramways to increase with increasing population. Thus 
for New York the following figures were given :— 


Population, in millons ee 1 2 8. 2 
Passengers carried per year 
-perinhabitant .. -- 2 200; 200) 860 
In Berlin a similar tendency is chronicled—viz. :— 
Population, in millions Ss 1 2 3 
mgers carried per year 
per inhabitant pS 110 =—s_ «280 


In Dresden. the number of. passengers carried per year 
also increases with the increase of inhabitant but in 
Chicago the rate is steady, 165 being carried 
per year per inhabitant when the population was 1.4 
million, and the same figure being the number for popu- 
lations of 2 hex 2.4 million inha! “Yr. The on 
metre inhabitant appears to reach a maximum re 
when the population of | a city is about 1.5 million. 





New A.ping Tunnet.—A Reuter’s tel , of Monday 
last, announced that the Rickens Tunnel, which is just 
over 5 miles in length, had been completed. The ter- 
minals are at Lichtensteig and Utzuach, in the cantons of 
St. Gall and Appenzell respectively. 


Fortucomine ExxorricaAL ExursiTion aT Man: 
CHESTER.—A contract has now been definitely. entered 
into with the Manchester Corporation for the use, for the 
a age of the Electrical Exhibition, of Platt Fields 

‘ark, Fallowfield. Ourrent will be supplied by the 
municipal authorities at 200 volts, continuous, for lighting, 
and 400 volts, three-phase alternating, for power pur- 
poses. Mr. S. G. Castle Russell, M.I.E.E., has been 
appointed to act as honorary consulting electrical engi- 
neer. The exhibition will open on October 3 and close 
on the 31st of that month. 





eee or OF es Dee 
are inform the secretary of the American iet. 

of Mechanical art Hemera that the editorial work nod 
nected with the transactions of that body has been 

under the charge of Mr. L. G. French, and it is hoped 
that this change will result in their publications being 
of such acharacter that they will prove of great value to 
mechanical engineers. Mr. French is an ineer by 
training, and was for many years editor of Machinery, 
while he has also recently published several books on 
engineering subjects. 





TgRRITORIAL ARMY TELEGRAPH ComPaNIEs,—Three 
telegraph companies are to be raised in the Birmingham 
District for the Territorial Army. One will be a wire- 
| eg com ut coneiins < three officers and 

men ; thesecond a cable telegraph com » consisting 
of six officers and 150 men ; cai the tel am air-line 
telegraph en f of seven officersand 282 men. Train- 
ing is to consist of about twenty drills and at least eight 
days’ camp. Pay at army rates will be given during 
camp. The movement is being actively supported by the 
Birmingham Local Section of the Institution of Elec. 
trical _ whose hon. secretary is Mr. H. B. 
Matthews, of Winchester House, Victoria-square, Bir- 
mingham. 


MonicipaL Exuipition.—A Municipal Public Health 
Exhibition is to be held at the Royal icultural 
London, N., from ee 4 to 12, which has been i 
with the object mel ing before all municipal officials 
and others interested in public works, the latest develop- 
ments and systems having reference to such subjects as 
lighting, road-making and paving, street-cleaning, and 
other branches of municipal work. A special loan colleo- 
tion of historical appliances, prints, drawings, and photo- 
graphs should prove of interest, and it is ened 4 that 
anyone able to contribute to this section will allow the 





loan of them for this exhibition. An inventors’ section 
will also be provided, in order that new ideas of any value 
may be suitably brought before the notice of those inte- 
rested in this work. The address of the organising 


is Balfour House, 








bury-circus, E.C., from whom all conditions, &c., may be 
obtained. 


-pavement, E.C., 
sent. ait 


managers 
where all communi 


-— 











ENGINEERING. [Aprit 3, 1908. 


CABLEWAY IN THE NORTH ARGENTINE CORDILLERAS. 


CONSTRUCTED. BY MESSRS. ADOLF BLEICHERT AND CO., ENGINEERS, LEIPZIG-GOHLIS AND LONDON. 
(For Description, see Page 425.) 


. 21. View or Competed Lower Section. 
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NOTICES OF MEETINGS. 


Tue InstiTUTs oF _ Manon Exorxmxns. — Monday, A 6, at 
8 p.m. Discugsien o: M. Stratton’s paper on “ A System 


of Forced Draught sien | overall New 

Tae Socrery or Cuemicat [ypustry : Lonpon SEcTION. —tanie, 
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cussed : Considerations Affecting the ‘ Strength’ of Wheat 
Flours,” b: ‘er. Julian L. Baker and Mr. H. F. E. Hulcon. (2) “‘ Note 
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in the Parkes Museum, when the discussion will be continued on 
“ Rivers Pollution, with special reference to the Board 
by the Royal Commission,” in a short paper by Mr. Herbert T. 
Scoble (Member). The chair will be taken by Sir Alexander R. 


LIVERPOOL ENGINBERING Society. maga April 8, at 
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. “A New System of Ship Construction,” by Mr. 
A “The Heating of Modern Ocean Liners,” by 
Mr. W. Oarlile Wallace, Member. Evening meeting, at 7.30 o'clock. 
“‘The Influence of Air on Vacuum in Surface Condensers,” by 
Mr. D. B. Morison, Member. ‘‘ Note on the Use of Superheated 
Steam with Marine- a by M. Félix Godard, Member. 
—Friday, April 10, mornin, mene, o at 11.30 o’clock. “ Results 
of Farther odel Screw- eller Experiments,” by Mr. R. E. 
Froude, F.B.S., rene Vice-President. ‘‘An Analysis of the 
Resistance of Ships,” b fessor William Hovgaard, Member. 
“ A New Method Loan Work on Fluid Resistance 
Shi Propulsion,” ty Herr H. Limy-~-q 4 LG.N., Member. 
'wo Notes on Ship Calculations,” by Mr. 8. Abell, R.O.N.0. 
Evening meeting, at 7.30 o'clock. ‘“* Factors of Safety in see 
ineering,” 7 a O. Arnold, of Sheffield Universit; 
"The Modern Developments of the Mariner’s Compass,” by 

3. C. Dobbie, Associate. The annual dinner of the Institution will 
be held on Wednesday, April 8, in the Grand Hall, Hotel Cecil, 
Strand, W.C., at 7.30 _ 
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Electric Heating,” by Mr. H. W. Handcock and Mr. A. H. Dykes. 

Tas LystiruTION oF MriniIne AND MbTALLURGY.—Thursday, 
April 9, at 8 p.m., at the Rooms of the Geological nome, 


Burlington “= Piccadilly, W. The following E papers wi 
discussed :— Equipment of Sines” Z 


“The Elect 
Mr. H. J. 8. Heather. 2. “ Addendum to I r on Earth Tem- 
it Mr. Hugh F. 


tures on d Gold-Fields,” by 
Marriott, Member. “The Carat Wewhe” by Mr. E. J. Vallen- 
tine, Associate. An Electro-Magnet for Testing the Suita- 
bility of an Ore tor Magnetic Se jon,” by Mr. L. H. L. Huddart, 
Associate. 5. ‘‘The Gold Alluvials of the River Drau in Hungary,” 
by Mr. A. von Gernet, Member. 

Tus Royal Lystrrvrion or Great Britain. —Friday, April 10, at 
9o’clock. ‘The Carriers of Positive bg fo by fessor 
J. J. Thomson, M.A., LL.D., D.Sc., F.R.8,, M. 
lectures next week at 3 o’clock.—On Tuesday, April “ The 





and| tion with the finished product at sea.” 


and the work of design, and instanced the con- 
ditions of training of the naval engineer as in most 

a ep to the end in view. A con- 
sideration of the question was prompted by reading 
the report of the Chief of the Dereon et Steam 
Engineering in the United States Navy, as he had 
felt it necessary to send a note of warning as to 
the future supply of engineers experienced enough 
to undertake the important work of designing 
machinery for American warships. The subject is 
the more important to British readers, as the new 
system of training in our own Fleet is somewhat 
analogous to that adopted at an earlier date in the 
American Navy. It is noteworthy that this officer 
of the United States Fleet considers that the-in- 
struction of young line officers is so far sa 
in the case of those who have specialised in’ engi- 
a He points out that the reports received 
from the commanding officers bear witness to the 
success of having engineering duties performed by 
officers of the line when they Sevsthees trained 
under ‘“‘the eminently practical course at the 
Naval Academy.” He questions, however, whether 
enough attention is devoted te ensure a sufficient 
number of engineers being —— for such special 
duty as is associated with the d depart- 
ment, and with the inspection of poe Aes at 
private building works. or these itions, as he 
very properly points out, an officer must be 
thoroughly conversant with the profession of engi- 
neering—and, we would add, with the practice of 
eee upon his judgment depends the 
success of the machinery installation of ships, as 
well as the economical expenditure of sums 
of money. With inexperienced design and super- 
vision 0 manufacture —— of the cnachiery 
on board ship is greatly j 

At a time sie there 1“ a tendency on the part 
of some naval writers to underrate the importance 
of the naval engineer, too much stress cannot be 
laid upon this point. The American officer puts 
the case very clearly when he states that tlie: de- 
signer of machinery must ‘‘ not only be familiar 
with all the elements of machine design, with 
current and best practice, but must have that. inti- 
mate knowledge of the needs of ment, and 
installation which can be obtained only by associa- 
It is: for 
this reason that the most modem! wy ‘designers of 
marine machinery are found amongst those engi- 
neers who have sea experience, who have stood a 
watch in the engineering department of a vessel. in 
commission, and ‘‘ who have had their existence 
made miserable by the faulty and academic design 
of an engineer who has not had experience at sea.” 
The provision for training these men in the United 
States seems inadequate, and the Chief of the E 
neering Bureau urges that greater attention sho d 
be devoted to the subject. This is a point which 
in our own new system of training requires 
special attention. 

It is necessary to the proper consideration of the 
subject that the conditions of the training in the 
past should be clearly stated, so that o may be 
contrasted with those now in vogue. lately 
been the practice in the British e., —~ 
in the engineering branch, that practical and theo- 


Egyptian Sudan : Ite , Monuments, and Peo and | retical training should go hand in hand. This is 
fom m4 .. a A Wille ~— The Aah mal especially the case with the training and service 
South America,” by Mr. Ee Lydekker, ,F.R.S. On Saturday, A of engineer officers selected to fill important 
= ay wig ey 3 MRL. Profesor of Natural | P0Sitions in the Controller’s Department of the 


Philosophy 


y, R.1. (Lecture VL) 
Tue INSTITUTION OF MECHANICAL ENGINEERS. 


8 p.m. rs to be read and discussed : ised :~" The Governing and 
= oP Segulasiey of Gas-Engines,” by Mr. James Atkinson, Member, 


of Manchester; and ‘‘ The Effect of Mixture and Scaveng- 
ing upon Thermal Efficiency,” by Professor Bertram Hopkinson, 
Cambridge. The anniversary sed 

will be held at the Hotel Cecil, ——_ on Thursday, A 
Tue PuysicaL Socrery oF — Friday, A 10, at 
8p.m., in the Physics Laboratory of of the Royal College of Science, 
Imperial Institute-road, South Kensington. (1) ‘“‘ An Experi- 


mental Investigation of the Nature of x Rays,” by Professor W. H. 
Bragg, F.R.8., and +" Madsen. (2) “ Experiments on Artificial 
Ful ites,” by D. Butcher. (3) “‘Short-Spark Pheno- 


Miss D 
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464| EXPERIENCE AND DESIGN IN NAVAL 


ENGINEERING. 
In a recent article* we pointed to the importance 
of closer association between practical experience 


* Page 311 ante, 








Admiralty, or in the dockyards. It was, however, 
not always the case. In the earlier days of engi- 
neering in the Navy engineer officers were trained 
for a period of from five to six years as engineer 
students at Ban aatort gy Devonport, Chatham, 
and Sheerness, and during this period of training 


received practical instruction in the various work- 
sho the dockyards, and also attended the 
doc: yard schools on two afternoons and three 


evenings per week. At the end of their student- 
ship a certain number—about two or three year 
—were selected from the best of the students, to 
undergo a course of three years’ instruction in the 
Royal School of Naval Architecture at South Ken- 
sington, the remainder of the students, after 
passing a qualifying examination in theory and. 
practice, being appointed direct to sea-going vessels 
as junior engineer officers, and then remaining 
practically their whole service life as sea-going 
engineer officers. The best of them became even- 
tually inspectors and chief i pe ay of machinery, 
and took engineering c oO oof the large number of 
vessels that were being fitted out or repaired at 
the r pee or that were afterwards . placed, in 
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the Steam Reserve in the various to await 
being commissioned for service with the Fleet at sea. 

From the two or three (or sometimes more) of 
the students who passed a three years’ course at 
South Kensington there were selected the engineer 
officers who were required for service at the dock- 
yards or at the Admiralty. But it was the custom 
to send these young officers for a little sea-going 
experience in the Indian troop-ships. This lasted 
for two or three years, and amongst the students 
who thus graduated were the late Engineer-in-Chief 
of the Navy, the present Engineer-in-Chief of the 
Navy, the chief engineers of the larger dockyards, 
and some of the senior engineer assistants to the 
Engineer-in-Chief now employed at the Admiralty. 
All these obtained their training at the dockyards 
prior to, or during, the 1870-80 period. 

When the Royal Naval College at Greenwich 
was established in 1874, the whole of the engineer 
students on passing out of the dockyards were sent 
for a higher theoretical training to the Royal Naval 
College, the course lasting for one session (nine 
pear The best two or three of these annuall 
were selected for a further course at Greenwic 
College —continuing for two additional sessions—in- 
stead of being sent to South Kensington, and these 
‘*three-term men,” as they were called, furnished 
officers for employment in dockyards or in the Con- 
troller’s Department at the Admiralty. Subse- 
quently, instead of sending all junior engineer 
officers for a session’s instruction to Greenwich, only 
those who obtained 60 per cent. of the total marks 
at their first examination as engineer students 
were sent to Greenwich, the others going direct to 
sea as junior engineer officers. Then special train- 
ing establishments for engineer students were 
instituted in the Marlborough at Portsmouth, and 
a college was also built at Keyham, and the 
students were at once, from entering as such, put 
under naval discipline. Later on the term ‘‘student” 
was changed to ‘‘ cadet.” The students, or cadets, 
so trained furnish the whole of the engineer-officer 
personnel of the present day. It me also 
recognised that a certain amount of sea experience 
was advantageous for engineer officers qualifying 
for the higher engineering posts at the y ae 
and at the Admiralty, and so it was ordered 
that engineer officers must serve for a certain period 
at sea in each grade before they could be qualified 
for promotion to higher grades ; and so, under the 
present nomenclature, engineer-sub-lieutenants do 
a certain time at sea (about two years at least) 
before they can become engineer-lieutenants ; and 
the latter do the same period, at least, and often- 
times more, before they can qualify for engineer- 
commander’srank. Similarly, engineer-commanders 
must be in charge of the machinery of a ship at 
sea for two or three years before they can become 
eligible for promotion to the rank of engineer-cap- 
tain. Thus, with the exception of the few officers 
already referred to, who occupy the highest adminis- 
trative posts in the engineer departments at the 
dockyards or the Admiralty, practically the whole of 
the engineer-officer personnel, who deal with intricate 
and abstruse matters of engineering design, have 
also had a fair amount of actual sea-going experi- 
ence to assist them in their designing duties, and 
this association of practice and theory, sandwiched 
together, gives us our present —- designing 
staff at the Admiralty and dockyards. 

It must be obvious that good results follow from 
such a training, and if one reflects upon the manner 
in which the Engineer Department of the Admiralty 
has taken the lead of late years in the introduction 
of changes which have enormously increased the 
efficiency of the Fleet, there can be no gainsaying 
the fact that the system of training engineer officers 
adopted with the present engineer personnel of the 
Navy—i.e., those actually serving either afloat in 
the Fleet or on shore at the dockyards or Ad- 
miralty—is almost'as good as we can get, and it 
has the advantage of providing a sufficiently large 
and trained engineer-officer personnel to admit of 
interchange of duties between the engine-room at sea 
and the designing officers on shore, so that practice 
and theory can be very intimately and continuously 
associated. Although turbine machinery, oil fuel, 
water-tube boilers, &c., were all introduced under 
the régime of the last and the present Engineer-in- 
Chief, a large percentage of the engineer staff of 
these important officials have been trained in the 
‘*sandwich ” system just referred to, and the effici- 
ency of the Fleet at the present day is a sufficient 
testimony to the value of such ‘‘sandwich” training. 
What the future of engineering in the Navy may 





Selborne’s scheme is a matter of hopeful anticipa- 
tion only. The training ships Cumberland and Corn- 
wall are now being used for the general instruction 
of midshipmen under the new scheme, where engi- 
neering, seamanship, and gunnery and torpedo are 
all being taught together, and in a couple of years or 
so these midshipmen will be afloat performing duties 
either below in the engine-room, or on the upper 
deck, as the case may be. Naturally, those officers 
who have been selected to train, under the new 
system, engineer - cum - executive midshipmen are 
proud of their protegés; but ‘‘the proof of the 
pudding is in the eating,” and it yet remains to be 
seen whether the new system is going to give us as 
good engineers as the present does. As there is 
coupled with the new system a withdrawal of 
mechanically - skilled engine - room artificers as 
engine-room watch-keepers, and a substitution of 
stokers with a certain amount of mechanical train- 
ing — ‘‘mechanicians,” as they are termed — it 
sor as if the Admiralty held too cheap an idea 
of the apne of professional engineering to the 
Navy. There is thus the danger that the new system 
of running the engineering department may bring 
the officers into dependance upon their subordinates 
in the engine-room, and that the ‘‘mechanician” 
subordinates would also be inferior to the artificer 
subordinates they are replacing. 

This view appears to be shared by the eminent 
— societies of the kingdom, if one may 
judge by the recent address of the President of the 

orth-East Coast Institution of Engineers and 
Shipbuilders. The new system of training a Ts 
to be to level all the working branches of the Navy, 
and to make the duties more or less common, but 
in carrying out this policy it is noticeable that there 
seems a tendency to entrust important duties to 
people who are improperly trained for them, or, at 
all events, who cannot possibly be as well trained in 
mechanical matters as are the present engineer per- 
sonnel. Recently the mechanical charge of all 
apparatus connected with hydraulic machinery for 
working and loading heavy guns, for actuating the 
torpedoes, and for the dynamos, has been taken 
from the engineer officers and given to the gun- 
nery and torpedo specialists. This has already, 
age | the address of the President of the North- 
East Coast Institution, resulted in serious in- 
efficiency. He stated that in one of our latest 
battleships it was found impossible to work the 
guns or to hoist up their ammunition after the gun 
machinery had been for a short time in the charge 
of the gunnery lieutenant, and, accordingly, the 
engineer staff was requisitioned to work night and 
day to get the gun-gear in working order before 
the vessel could do her battle practice. In order 
to prevent another such fiasco, extra engine-room 
artificers have been allotted for the use of the 
gunnery lieutenants, and so ‘‘the Navy is saddled 
with the additional expense of these extra men, to 
maintain a system which has in this particular in- 
stance proved so markedly inefficient.” More re- 
cently still the storesforthe maintenance of hydraulic 

un-mountings and for torpedo machinery have 
n taken from the charge of the engineer officer 
(a commissioned officer), and given to the charge of 
warrant officers in the gunnery or torpedo branches. 
Why not make the gunnery and torpedo lieutenants 
responsible for the stores, if it is desired to take the 
machinery and stores from the engineer officer’s 
charge / 

Of course, if the new system of naval training is 
to be made a success, it is but natural that all the 
grades in the two working branches of the Navy—- 
t.e., the military iennal and the present non- 
military engineer branch—should have a common 
organisation, and, as far as possible, a common 
training ; and in that case it seems necessary to 
invest the existing engineer branch with a military 
status, and to give its officers proper military 
control over the large bodies of men they have to 
direct. We are hopeful that this reform will soon 
be added to the many others which have so in- 
fluenced the efficiency of the Fleet. Such a develop- 
ment is only consistent with preceding changes. 
If assimilation in duties is necessary between 
the present military and engineer officers, and if it 
is necessary that gunnery and torpedo lieutenants 
should take charge of mechanical matters for the 
better performance of their special duties, is it not 

ually necessary that the present engineer officers, 
who are ‘orming military duties to really an equal 
extent with theexisting gunneryand torpedo officers, 
should be given the power of control and punish- 





be under the system of training introduced by Lord | 








ment over the personnel under their orders, 
and that they should have a military status equal to 
that of the existing military branch of the Navy. 
Such a change to be all the more necessary 
in view of the imininence of entry of the officers 
being trained under the new system into the 
working duties of the engine-rooms of our Fleet. 





STANDARDISATION IN ITS VARIOUS 
ASPECTS. 

Deatrne in his second Royal Institution lecture, 
delivered on Thursday, March 26, with ‘‘ Electrical 
Engineering,” Dr. R. T. Glazebrook pointed out 
that the work of the Engineering Standards Com- 
mittee was by no means confined to mechanical 
engineering. The unavoidable heating of electric 
machinery had been investigated by Mr. Rayner in 
the National Physical Laboratory, and the Standards 
Committee had been enabled to draw up rules for 
temperature limits. Mr. Rayner—whose researches 
had been discussed by the Institution of Electrical 
Engineers—had proceeded in two ways. He had, 
in the first instance, determined the mean and 
maximum temperatures actually attained in different 
parts of the coils when the dynamo or transformer 
was running light or under load or standing still ; 
and he had, in the second instance, ascertained the 
temperature which insulation material would bear, 
testing the materials—press-spahn, manila paper, 
water-proofing materials, oiled cloth, &c.—both as 
received and after heating them for six weeks or 
more to temperatures raised in stages to 150 deg. 
Cent. In these tests the voltage had been deter- 
mined at which a spark — » which depended 
upon the temperature, while the brittleness had 
been deduced from punching tests, from tests 
in which sheets of the materials were bent round 
rods of various diameters, and in other ways. The 
Standards Committee had come to the conclusion 
that while in stationary coils the average tempera- 
ture should not rise by more than 60 deg. Cent., 
they did not wish to limit the ingenuity of inven- 
tors ; some cotton-covered varnishes could bear a 
— of 125 deg. Cent., and special rules 
would have to be laid down for each class of 
machinery. 

As it was our interest, the lecturer proceeded, to 
utilise our materials fully in electrical machinery, 
so it was the consumer’s interest to get as much 
light out of our lamps as possible. We had to pay 
for units of electricity, and the question was 
whether we should prefer the long-lasting lamp to 
the lamp which gave more light for a shorter 
period. Generally speaking, it seemed advisable 
to discard a lamp when its brightness had dropped 
off by 20 per cent. The Engineering Standards 
Committee had based its specifications chiefly on 
the researches conducted by Mr. Paterson in the 
National Physical Laboratory—likewise communi- 
cated to the Institution of Electrical Engineers— 
and on the experience gained in the United States, 
where millions of lamps were annually sold to 
specification, and where lamp standardisation had 
been carried to.a high degree of perfection. Life 
tests of lamps had now been taken up in Tedding- 
ton, 5 per cent. of the lamps of a consignment 
being selected for preliminary testing of watts per 
candle-power, and 5 per cent., again, of these—i.e., 
2.5 per thousand of the original number — then 
tested for 400 hours. 

The Engineering Standards Committee had 
issued other specifications of great value, and its 
work had been brought by Colonel Crompton 
before the International Electrical Congress held 
at St. Louis in 1904. As a result, the resolution 
had been adopted ‘that steps should be taken to 
secure the co-operation of the technical societies of 
the world by the appointment of a representative 
commission to consider the question of standardisa- 
tion of nomenclature and ratings of electrical 
apparatus and machinery.” The executive com- 
mittee appointed had met in June, 1906, under the 
chairmanship of Mr. Alexander Siemens, and rules 
had been drawn up requiring the appointment of 
electrotechnical committees in the various coun- 
tries. Such committees had been nominated in 
most countries, and Australia, Canada, Japan, 
Russia, South Africa, and Switzerland were con- 
sidering the matter. A British sub-committee 
under Mr. A. P. Trotter, of the Board of Trade, 
was deliberating on nomenclature, and it was hoped 
that the Council of this internal standardisation 
movement would meet in London this autumn. 
Thus the work of the Engineering Standards Com- 
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mittee would become available for the world in 
general, and we should benefit from the experience 
gained abroad. 

All this, Dr. Glazebrook continued, had been 
possible, because electricity had from its very early 
days established itself as a science of measure- 
ments. The fundamental units of mechanics 
were those of mass, length, and time; force and 
energy could be expressed in them, and when 
quantities were determined in terms of these funda- 
mental units, they were said to be determined in 
absolute measure. That step had early been taken 
in electricity. Wilhelm Weber and Gauss had first 
recognised the value of a definite system of standards, 
and W eber had issued wire standards of resistance, 
supposed to be of a definite absolute value. Previous 
to that and for some time afterwards, indeed, the 
standards had remained very miscellaneous, as 
Fleeming Jenkin had pointed out in his report to 
the Royal Society; finally we had returned to the 
unit of Werner von Siemens, a column of mercury, 
1 metre in length, 1 square millimetre in cross- 
section. 

At that time, in 1861, the British Association 
Committee on Electrical Standards had begun its 
work ; its history was the history of electrical units 
in England, and that history was closely bound up 
with the life-work of Lord Kelvin. Dr. Glaze- 
brook, who, our readers will remember, was for 
many years secretary of that Committee and custo- 
dian of its standards at Cambridge, briefly outlined 
the chief events of this history. The first report, of 
October, 1862, dealt chiefly with the unit of resist- 
ance, and incidentally established the absolute sys- 
tem of electrical measurements : ‘‘A battery of unit 
electromotive force will generate a current of unit 
strength in a circuit of unit resistance, and in the 
unit of time will convey a unit quantity of electricity 
through this circuit and do a unit of work or its 
equivalent.” After much consultation with foreign 
scientists, the C.G.S. system was adopted, and 
suitable practical units, the 10° units of electromo- 
tive force and the 10° units of resistance, decided 
upon. The methods for the realisation of the 
standards were mostly based upon Weber’s method. 

In determining the ohm in absolute measure, 
Weber made use of the earth as inductor. A coil a 
was turned through 180 deg. about its vertical axis, 
the current measured by the ballistic galvanometer 
A, and we could then express the resistance of the 
circuit in terms of the diameter of the two coils a 
and A and the time of the swing. The method of 
Kirchhoff depended upon the mutual inductance 
resulting from the reversal of the current in the 
primary of a pair of coils. The British Association 
Committee adopted William Thomson’s modifica- 
tion of Weber’s method. The coil was continuously 
rotated at a uniform rate, being short-circuited at 
the time, and the alternating current set up was 
measured by the deflection of a magnet suspended 
at its centre. The method of Lorenz was simpler 
and more accurate still. A disc of copper was spun 
within the field of a current-carrying coil, concentric 
to it ; the electromotive force was then determined 
which was set up between the centre and the peri- 
oes. of the disc. This method was tried by lerk 

faxwell and Fleeming Jenkin at King’s College, 
and they complained about the disturbance caused 
by the steamers passing on the Thames. 

The ampere could be derived from the attraction 
(or repulsion) between two coils carrying the same 
current, either on the electro-dynamometer prin- 
ciple, when the two coils were at right angles to 
one another, or on the balance principle, when the 
two coils were arranged parallel, and the one 
attached to the lever of a weighted balance. The 
former method had first been applied by Latimer 
Clark, the latter by Joule, and the lecturer ex- 
plained by diagrams how Guthe, Van Dijk, Pellat, 
Rayleigh, and, lastly, Ayrton, Mather, and Smith 
had modified it, in the ampere balance of the 
National Physical Laboratory. The ampere de- 
posited per second 1.11827 milligramme of silver 
from neutral silver nitrate : the first four figures 
(1.118) were generally accepted, and the mean 
value of the absolute determination of 1 ohm was 
106.29 centimetres of a mercury column, 1 square 
tnillimetre in section ; the generally accepted value 
was 106.3. The determinations of the electro- 
chemical equivalent of silver by Lord Rayleigh and 
Mrs, Sidgwick, Kohlrausch, Glazebrook, Kahle, 
ae Dijk and Kunst, and others, were all 
in excellent agreement, and the deviating figures of 
Mascart, and of Pellat and Le Duc 3 been 
accounted for. The accepted value of the electro- 





motive force of the Clark cell was 1.4328 volt at 
15 deg. Cent., and of the Weston cell 1.0183 volt 
at 20 deg. Cent. 

The definitions, the lecturer stated in conclusion, 
on which legislation had been based by various 
nations, were not identical, however. Recent re- 
search, moreover, had been able to specify more 
exactly the conditions to be adhered to in making 
silver deposits and setting up standard cells than 
had been done at Chicago in 1893. A conference 
was hence to be held this autumn in London to 
‘*advise. as to the steps which should be taken to 
bring about ments in the definition of elec- 
trical units which forms the basis of legislation in 
the various countries, and in the methods of con- 
structing and employing the electrical standards 
necessary to give effect to these definitions.” 





RADIOACTIVE CHANGE IN THE 
EARTH. 

On Friday, the 27th ult., the Hon. R. J. Strutt 
lectured at the Royal Institution on ‘‘ Radioactive 
Change in the Earth.” Lord Rayleigh listened 
from the chair to his son’s discourse, a Rayleigh 
sitting next to him. Mr. Strutt did not cram his 
lecture with facts, and his deliberate delivery did 
not fail to impress the audience. 

Speaking from notes, Mr. Strutt explained that 
his branch of study concerned the c es that 
took place in the earth under natural conditions in 
their connection with the artificial conditions in the 
laboratory. The pitch-blende, from which Professor 
Mme. Curie isolated radium, was a mineral 
that would photograph itself ; an excellent original 
negative was thrown on the screen. Pitch-blende 
was not a pure mineral. When a polished section 
was placed on a photographic plate, the pitch-blende 
proper darkened the plate, which the other minerals 
did not affect ; we thus obtained a negative showing 
irregular black bands displaying a structure on white 

und. In England pitch-blende was only found 
in the veins of certain granites and slates of Corn- 
wall. Such veins, it was thought, represented 
cracks in the original rock filled in some obscure way 
with metalliferous ores, whose materials must 
originally have been in the rock. Now the chief 
radioactive constituent in pitch-blende was uranium. 
How did that uranium get into thecrack? So far as 
ordinary analyses went, it was not a constituent 
of granite. Buton more refined examination he 
had found uranium, and radium, in granite, 
and the two substances always occurred together in 
strict quantitative proportion. 

That co-occurrence might be accidental ; but 
according to Rutherford it had the significance 
that radium was produced from uranium,* although 
radium itself tod wo permanent existence. Radium 
was the more easily looked for of the two. By 
boiling a solution of granite we could extract from 
it radium emanation which would discharge an elec- 
trically charged body. The lecturer had, he said, 
devoted a great deal of attention to this problem, 
and had found radium in almost all rocks, though 
in inconceivably small quantities: one part of 
radium in a million of pitch-blende and one 
ae in a million million parts of granite, perhaps. 

hat small proportion of radium in ourearth, it might 
be thought, could not have any bearing on our 
terrestrial phenomena. But, asa matter of fact, 
this quantity of radium, if confined to a crust 40 or 
50 miles in thickness, was quite sufticient to account 
for the internal heat of the earth, which we had 
regarded as proof of a former incandescent state of 
our globe; the quantity of radioactive substances 
was, indeed, more than sufficient to explain the 
temperature ient—that was the difficulty. 

Granite, Mr. Strutt proceeded, was a compound 
aggregate of quite a number of different minerals 
which had solidified in succession from a molten 
magma. We might expect that some of these con- 
stituent minerals would be richer in radium than 
others. One of the minor constituents was zircon, 
which was found in the granite in small, well- 
defined crystals, four - sided | msa capped with 
pyramids. Professor J. Joly, of Dublin, had ground 
down slices of granite so fine that they became 
transparent, when we could under the microscope 
discern the different crystals. In a photograph 
of this kind thrown on the screen, a long 
white mica crystal was very conspicuous, and in 
that mica a small zircon could be seen; this 





* Compare Professor Rutherford’s discourse, Ena- 
NEEBING, page 188 ante. 





zircon was surrounded by a dark disc, almost 
a perfect circle. The meaning of this dark circle, 
which in the mineral itself would be a sphere, 
of course, had not been understood until quite 
recently. Bragg had shown that the a emanation of 
radium penetrated in other substances to a certain, 
definite distance, and no further. Hence the dark 
circle. Now, in Joly’s slide, shown, the zircon 
crystal was near the edge of the mica crystal, so that 
of the dark circle fell over another mineral ; 
in this portion the radius of the circle was slightly, 
but distinctly, larger than in the mica, indicat- 
ing that the a particles had penetrated further 
from their source—the radium in the zircon—in this 
mineral than in the mica. The darkening of the 
mica had been accomplished in geological time ; to 
imitate the effect with concentrated radium in the 
laboratory had taken Professor Joly a few months. 
The darkening effect was well known. The glass 
bottles in which radium salts were kept all turned 
dark violet in the course of time, and it was 
possible to print on glass by these means by cutting 
the pattern—the letter H was shown—in metal. 

The lecturer to the significance of helium 
in these es. Helium and radium, Ramsay 
and Soddy had demonstrated, were found together 
in minerals, because radium produced the helium 
which remained in the mineral in which it origi- 
nated. Since radium was proved to exist in granite, 
helium should be in it as well, and with sufficient 
care Mr. Strutt had established the presence of 
helium in lumps of granite a few inches cube. 
Radioactivity might be suspected in all metals and 
metalloids. It might be very inconspicuous, and 
the question was not settled yet ; but the analogy of 
magnetism led us to believe in a widely-spread siho- 
activity. One useful way of attacking the problem 
was by searching for helium. Was it to be found 
accumulated in ordi ores and stones? Quartz 
certainly did contain it. The lecturer showed a 
vacuum tube charged with the helium obtained (by 
heating) from about 2 lb. of quartz—sufficient to 
display the characteristic yellow helium glow and 
its spectrum lines. Were we sure, he asked, that 
the helium was due to radioactive substances ? 
Quartz itself certainly contained the requisite 
amount, and the lecturer uced the subjoined 
table on the proportions of helium and radium in 
minerals. The second column of this table states 
the amount of helium found in cubic millimetres per 
kilogramme of mineral ; the third column marks 
the ratio of helium to radium on an arbitrary scale. 


Helium and Radium in Minerals. 














Mineral. I. He found. II. Ratio He/Ra. 
Samarskite .. 1,500,000 7 
Zircon oe 700 | 2 
Normal. Granite oe 30 3 
Quartz oe 2 5 
Galena 1 9 
Abnormal. Beryl x 17,000 500 


In quartz there are found only 2 cubic milli- 
metres of helium per kilogramme—say, as much 
as the volume of a pin’s head per pound of 
quartz ; in samarskite if million cubic millimetres, 
nearly a million times as much, Yet the ratio of 
helium to radium was 5 in the first case and 7 in 
the other—nearly the same. For granite the ratio 
was 3, for zircon 5; the ratio was thus approximately 
constant, although the amounts of helium found 
per unit mass of mineral varied very much. That 
would be like the constant rate of, say, 5 per cent. 
of interest for the rich man and the poor man. 
Having made more than a hundred determinations 
of this kind, Mr. Strutt considered he might 
assume that the helium found was due to the 
radium present in the minerals. 

There was, however, one abnormal case, that of 
beryl, the mineral much a pa as @ gem under 
the name of emerald. ere was no radioactive 
substance worth mentioning in beryl, and yet it 
gave a large wn of helium, 17,000 cubic milli- 
metres per kilogramme of beryl, and the quite 
exceptional ratio of helium to radium, 500. at 
deviation could not be ascribed to experimental 
errors. A long glass tube bent to e up the 
word ‘‘ beryl” was exhibited ; it was cha with 
the helium obtained from a few grammes of the 
mineral, and shone brightly under the electric 
discharge. 

So far, Mr. Strutt proceeded, he had been on 
fairly safe und ; he felt less sure as to what was 
following. Various explanations bad been suggested 
for the fact that so much helium was evolved from 
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a mineral like beryl, which did not contain any 
radioactive substances. Some said that radium 
might have once been in the beryl, but had all been 
transformed in the course of ages. We had no 
reason, however, to assume that beryls were older 
than other crystals found in rocks and cavities. 
The limited circle surrounding the little crystal in 
che slide, however, suggested an idea. The a - 
ticles were shot out to a certain distance, marked 
by the darkening of the mineral. But when they 
reached the edge of the region of discoloration, 
those particles were not really stopped. They still 
had a velocity much higher than the s 8 we 
were accustomed to deal with in practical life. J. J. 
Thomson thought that the icles were not 
stopped, but that they lost their electric charge at 
a certain distance, and therefore became incapable 
of causing the visible effect of discoloration. If 
the velocity of the particles diminished below a 
certain critical limit, we should not know of their 
being radioactive at all. Such particles might still 
be able to produce helium in beryl. 

That, Mr. Strutt remarked, was his own view, 
and it led to further questions. The characteristic 
constituent of beryl, the metal beryllium,* occurred 
also in phenakite (a compound silicate like beryl). 
Mr. Strutt had been unable to trace any helium 
in phenakite ; nor had he been able to bring the 
high helium percentage of beryl home to the other 
constituents of this mineral. Yet he might offer 
some speculations as to the lines of future research. 
Helium was being brewed from the radioactive 
substances present in the minerals, and the brew- 
ing depended upon time. The table (above quoted) 

resumed that the time periods elapsed since 
he formation of those minerals were not very 
different. That argument allowed us to venture 
speculations as to the comparative ages of rocks. All 
the limestones he had examined contained some 
radium ; he did not know yet whether they con- 
tained also helium. But limestones had been 
formed in all geological periods, and the more 
recent strata should contain less helium than the 
older strata. We might go further. Laborato: 
experiments — us the rate of production of 
helium from radium, and we might thus estimate 
the real age of a stratum. As yet, the lecturer had 
only made a few tentative experiments, mostly with 
flints from the rock veins of Cornwall, which were 
probably of remote ages, and thirty times as old 
as the chalks and their flints. Thecomparison of 
their helium percentages might furnish us with 
important data. There might be nothing new 
under the sun, Mr. Strutt concluded ; but there 
were many things about which we knew nothing. 


* English chemists have ado 
and the symbol Gl, instead of Be; the me 
magnesium and aluminium. 
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COMMERCIAL VEHICLES AND MOTOR- 
BOATS AT OLYMPIA.—No. I. 


Tue use of motor-vehicles for commercial pur- 
poses is increasing so rapidly that the annual 
exhibition of them, organised by the Society. of 
Motor Manufacturers and Traders, is by no means 
the least important of the periodical industrial 
shows held in London. _The autumn exhibition of 
pleasure-cars by the same society is undoubtedly 
looked upon. by the general public as the great 
motor show of the year; but the commercial 
vehicles and motor-boats, which now have a show 
to themselves, offer more features of variety and 
interest to those who regard mechanical propulsion 
from an engineering or industrial standpoint. In 
addition to the motor-boats, which will be referred 
to later, the Exhibition of Commercial Vehicles at 
Olympia, which was opened by the Lord Mayor on 
Friday last, the 27th ult., includes light and heavy 
delivery-vans and lorries, omnibuses driven by 
petrol, steam, and electricity, tractors, cabs, and, 
in fact, every kind of motor-vehicle which uses the 
roads for the transport of goods or paying pas- 
sengers. Each class is sufficiently represented to 
enable comparisons of design to be made, and the 
variety of detail practice found is probably more 
interesting to the engineer than reassuring to the 
purchaser. Frequently, of course, one design is 
as good as another, the adoption of either being 
more a matter of taste than of good or bad engi- 
neering ; sometimes nothing but extended experi- 
ence would justify an opinion on the merits of a 
design. Unfortunately, one also meets with nume- 
rous instances of positive ineptitude. 

To name merely one out of the many details at 
Olympia which form food for reflection, we may 
mention the steering-gear of the vans and omni- 
buses. We have called attention before now to 
the reprehensible habit, often supported by an 
ad hoc theory, of putting the coupling-rod in front 
of the front axle, where it is exposed to danger 
from collision. The practice is getting less com- 
Again, 
in the jointing of steering-rods one finds great 
divergency of practice. Some firms use the spring 
ball-and-socket type usual on motor-cars, some 
have a ‘‘marine” end embracing a ball-pin, and 
others make a regular universal joint with a 
block and two pins, to connect the lever and rod. 
The difference in stren between the steering- 
gear used by various firms for similar work is 
something extraordinary. With regard to steer- 
ing-gear, there is another point which is worth 
notice. In many designs the tendency is for 
the joint to fall apart as soon as any slackness 
occurs through wear or other causes. This in- 
troduces a gratuitous cause of disaster, for nearly 
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always a very slight rearrangement of parts would 
result in the joint tending to keep together— 
at any rate, long enough for the slackness to be 
observed and rectitied. 

The most original type of steering-gear we 
noticed is to be found on a foreign chassis, in 
which a worm-quadrant is fixed to the “‘ off” front 
wheel, and geared into it is a horizontal worm 
lying fore and aft, and connected by jointed shafts 
to the steering-wheel. An ordinary coupling-rod 
connects the two front wheels. We do not think 
the design is one that can be commended from any 
point of view. 

Motor-omnibus and van wheels are of two main 
types—cast steel and wood, though each pattern 
has its variants. The wooden wheels appear the 
most common, though cast-steel, with arms of 
various sections, are quite numerous. One firm 
makes all four wheels of pressed sheet metal, 
apparently about ,%, in. thick, two dished and 
flanged discs being put together, so that the 
flanges and convex sides of the discs are on the 
outsides. A rim is riveted to the flanges, and angle- 
rings at the centre of the discs carry the hub. An 
almost exactly similar construction of wheel is used 
at the front of one of the steam-tractors at the 
Show, except that the tractor-wheel is lightened by 
cutting out portions of the discs, so that six arms 
only remain of each central web. No firm has yet 
been bold enough to try wire-wheels for heavy 
work, although they are generally accepted to be 
stror yer than wooden wheels. They would probably 
look too light to the b pence prone to the 
massive constructions of wood which are associated 
with vehicles for heavy loads. 

A feature of the Exhibition is the considerable 
number of engines arranged to run on paraffin, or 
devices to enable the ordinary type of petrol- 
engine to use paraffin satisfactorily. Messrs. W. 
Tasker and Sons, Limited, of Andover, Hants, are 
showing Davis’s paraffin carburettor in sizes up to 
100 horse-power. This device, which has been 
substantially modified since we noticed it on a 
previous occasion, now contains a simple force- 
ey he inject the oil into the atomising chamber, 
and both air and oil supply are automatically con- 
trolled by the governor. The atomiser is a rapidly 
rotating gauze drum instead of a fan,this having been 
found to be more efficient. Paraffin Carburettors, 
Limited, of 40, Deritend, Birmingham, also show 
a carburettor designed, like the previous one, to 
avoid any modification of the engine. In this 
type, however, the paraffin is sucked in by the in- 
rushing air, and passes through exhaust-heated 
radiators on its way to the throttle-valve. The 
design is simple, the only moving part being the 
float-feed. ong the engines specially built 
for paraffin fuel must be noticed the well-tried 
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design of the Parsons Motor Company, Limited, 
Southampton, in which the exhaust gases down 
through a tubular inlet valve, in the top of which 
is the exhaust-valve seating. The incoming air is 
thus heated, and the oil vaporised in a direct and 
eflicient manner, and practically within the cylinder 
itself. The Clift Marine Motor Company, of 
Wy, a E.C., are showing, on the stand 
of the mes Iron Works Company, a paraffin 
engine which is of remarkably ingenious design in 
many ways. We shall deal with this more fully in 
& subsequent issue. There are several other of 
these engines, among them being that of Messrs. 
Woodnutt and Co., of St. Helen’s, Isle of Wight, 
to which we refer later. 

__,Mlotor-cabs are to be seen on many stands. The 
Thames Iron Works Company, of Greenwich, show 
one of 12 to 15 horse-power, with a two-cylinder 
engine, three speeds and a reverse, and worm-drive. 
Messrs. Renault Fréres, Limited, of 19, Newman- 
street, W., the makers of most of the motor-cabs in 
London, show their pattern of taxicab rated at 8 to 
9 horse-power. The Star Engineering Company, 
of Wolverhampton, Messrs. A. Darracq and Co., 
Limited, of Walnut Tree Walk, Kennington, 8.E., 
Berna Motors, Limited, of 3, Lombard-street, E.C., 
Argyll Motors, Limited, of Alexandria, N.B., De 
Dion Bouton, Limited, of Great Marlborough- 
— W., Sturmey Motors, Limited, of Lotis 
Works, Coventry, the Wolseley Tool and Motor- 
Car Company, Limited, of York -street, West- 
minster, Messrs. Humber, Limited, of Coventry, 





and other firms are all exhibiting cabs of one sort 
or another. 

The Wolseley Tool and Motor-Car Company, of 
York-street, Westminster, 8.W., are exhibiting 
several vehicles, including a single-deck omnibus 
for the Midland Railway Company, a 10-cwt. box- 
van, and several cabs. A c is of one of the 
latter, a Siddeley 10-horse-power vehicle, we illus- 
trate in Fig. 1, page 444. The vehicle is built to 
conform to the London Police regulations, and can, 
in fact, be turned in a roadway one foot narrower 
than the 25 ft. of the regulations. The wheel-base 
is 8 ft. 2 in., and the track 4 ft. 4 in. The 
frame is dropped for the door, so that a “a 
ticularly easy entrance to the cab is obtained. e 
engine is of the vertical ——— type, of 
3,°5 in. diameter by 4} in. stroke. It develops 
a maximum of 10 brake horse-power at 1000 revo- 
lutions. A slightly larger engine, having cylinders 
4% in. in diameter, can be fitted to the same frame. 
Both cylinders are cast together, and have inter- 
changeable valves on the same side. Three speeds 
forward of 53, 11, and 194 miles per hour can be 
obtained with the normal engine speed, and a 
reverse is, of course, provided. There are ample 
brakes, a double-acting pedal-brake on the gear-box 
countershaft, and internal shoe- brakes on the 
driving-wheels, operated by the hand-lever. The 
total weight of the chassis is 13 cwt. 

In the motor-omnibus section, Messrs. Clarkson, 
Limited, of Chelmsford, are showing a very hand- 
some steam vehicle. The new kson steam- 
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omnibus differs from that placed’on the streets 
a few years ago, in being fitted with a different type 
of boiler. The flash principle has been abandoned, 
and the present boiler consists of a heavy central 
steel tube, placed vertically, from which radiate 
loops of hydraulic tubing, having their ends ex- 
panded into the central tube. These can be inter- 
nally cleaned with the greatest ease, on account of 
their shape and proportion. The burner remains as 
before, and we understand that these omnibuses 
now run with greater economy and less time lost 
than any petrol-omnibuses on the roads. A burner 
is exhibited on the stand, and a Clarkson engine is 
driven round by a motor, so that the method of 
lubrication may be seen. The omnibus shown is 
fitted with electric light supplied by a small 
dynamo. The Darracq-Serpollet Omnibus Com- 
pany, Limited, also show several steam vehicles 
of the type with which Londoners are familiar on 
the Hammersmith - Charing Cross route of the 
Metropolitan Steam-Omnibus Company. The head- 
lights, interior lamps, and destination indicator are 
all supplied with current from a Leitner constant- 
voltage dynamo. 

The Critchley-Norris Motor Company, of Bamber 
Bridge, near Preston, are showing a 30 to 40 horse- 
power steam chassis for omnibus or similar heavy 
work, in addition to a petrol-driven char-a-banc to 
carry twenty-two passengers. Two views of the 
steam vehicle are reproduced in Figs. 2 and 3 above. 
It has a capacity of 3 tons and a maximum speed of 
16 miles per hour. The engine is carried on two 
cross-channels beneath the bonnet, and resembles 
somewhat in appearance the ordinary petrol-engine. 
It is of the vertical three-cylinder single-acting type, 
using superheated steam. The cylinders are cast 
in one piece with the valve-boxes. The pistons are 
of cast iron, ground to cylindrical form first, and 
afterwards ground to a taper at the upper end to 
allow for the expansion due to the high tempera- 
ture of the superheated steam at this point. The 
piston rings are also of special cast iron, seven in 
number ; the entire surface of each is ground to a 
finish. In the centre of the length of each piston 
a recess is formed communicating with the atmos- 
phere, so that any steam passing the four upper 
rings may escape, thus preventing the accumulation 
of steam and water in the crank-chamber, and also 
preventing an excess of oil being carried up from 
the crank-chamber into the cylinder, and thence 
into the condenser. The upper ends of the con- 
necting-rods are fitted with sheet-copper baffles, 
which prevent oil being splashed upon the hot 
piston-heads, and also deflect the oil to channels 
for the lubrication of the gudgeon-pins. The inlet 
and exhaust-valves are placed on opposite sides, 
and are of the mushroom type, operated by cams. 
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Cut-off may be varied from 26 per cent. to full 
stroke in either direction. The engine is designed 
to give 35 horse-power at a normal speed of 500 
revolutions, but may be accelerated to 800. The 
bearings are lubricated under an air-pressure feed 
of 30 ib. 

The condenser is placed in the very front of the 
vehicle, and is of the tubular type, with an upper 
and lower header. The upper portion contains a 
feed-water heater coil, whilst in the lower portion 
are placed two easily removable oil-filters. The 
boiler is similar in nature to the ‘‘ Lune Valley ” 
type, and above the coils is a continuous econo- 
miser coil, The superheater is below the coils, 
and surrounds the burner. Itis connected between 
the control-valve and the engine. The generator 
—_ be lifted bodily out by removing the bonnet 
and undoing eight bolts. The burner consists 
simply of a vaporising coil, through which the oil 
passes on its way to the nozzle. The flame is 
regulated by a needle in the nozzle, the movement 
of which is effected by a lever on the steering- 
column. Every act of regulation tends to clear the 
nozzle and prevent its becoming clogged. So faras 
transmission, &c., is concerned, the vehicle follows 
closely on the lines of a petrol chassis, except that 
change-speed gear is, of course, absent, the control 
being done on the engine. The casing beneath the 
footboard, shown in Fig. 2, contains a geared 
drive for the fuel and feea-pumps. 

Of petrol-chassis for omnibuses and vans there 
are a considerable number, but they are mostly of 
familiar type. The Maudslay Motor Company, 
Limited, of Parkside, eye are employing an 
engine of their own make, which contains several 
excellent features. The connecting-rods and piston- 
rods can be removed through the crank-case with- 
out having to disturb the cylinders and their con- 
nections, as usual. The valves are in the cylinder- 
heads, and operated by a cam-shaft, which with its 
casing can be instantly swung out of the way to 




















et at the valves. Thorough accessibility has 
n obtained for all parts. The Ryknield Motor 
Company, Limited, of Burton-on-Trent, show 
a very heavy 40 to peer 6 aap chassis, as 
well as several completed vehicles, and details of 
mechanism. Commercial Cars, Limited, of Luton, 
deserve more than a passing notice, on account 
of the care shown in the design of many of 
the details of their vehicles. This company are 
prepared to do all repairs, maintenance, and in- 
spection of the vehicles they build for a fixed 
annual charge, so that a prospective user of motor 
rt need have no uncertainty about what the 
cost will be. ‘The company have a large exhibit at 
Olympia, including a lorry fitted with a small 
crane, or, rather, davit, by means of which goods 
may be raised and lowered. This apparatus is, of 
course, worked by the engine, and appears to be 
most useful for barrels and other heavy goods. 

The Darwen Automobile Agency, of 38, Feather- 
stone-street, City-road, E.C., are showing a 2}-ton 
on! fitted with a 26 horse-power air-cooled engine 
of the Frayer-Miller type. The cylinders are pro- 
vided with a number of projecting studs, around 
which and between the cylinder and a light metal 
casing a blast of air is passed by means of a fan 
driven by the engine. This is an American design, 
and is cheaper, lighter, and simpler than water- 
cooling. It merely remains for the inventor to 
demonstrate that it is equally efficient, and there 
will be a great future for it. 

Of steam tractors and wagons there is quite a 
representative display, but the practice of makers 
seems to have crystallised along settled lines, and 
nothing of particular novelty is a The old 
rating of nominal horse-power, which clung to trac- 
tion engines even until recent days, seems at last 
to have been abandoned. At all events, every 
tractor in the Show, which is rated in horse-power 
at all, has a rating which bears some kind of rela- 
tion to the power developed. Some makers state 
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definitely that the horse-power is given on the brake, 
and some give the indicated power ; while Messrs. 
Wallis and Stevens even say that their engines 
develop their power at a piston speed of 300 ft. per 
minute. Among the other firms showing tractors 
are Messrs. William Foster and Co., Limited, 
and Messrs. Clayton and Shuttleworth, Limited, 
both of Lincoln ; Messrs. Charles Burrell and Sons, 
Limited, of Thetford ; Messrs. W. Tasker and Sons, 
Limited, of Andover ; Messrs. Richard Garrett and 
Sons, Limited, of Leiston ; and Messrs. John Fowler 
and Co., Limited, of Leeds. Practically every 
engine is of the compound type, both on the tractors 
and the numerous steam-wagons shown. 

In a class by itself is a nice-looking water-ballast 
motor-roller, built by Messrs. Barford and Perkins, 
Limited, of Peterborough. This is built in two 
sizes, either for roads or s, the former weighing 
6 tons when loaded with 1 ton of water, and the 
latter 4} tons, including half-a-ton of water. These 
machines are in use by His Majesty’s Government, 
the Jockey Club, the M.C.C., and other bodies. 

In the motor-boat department, Messrs. Wood- 
nutt and Co., of St. Helens, Isle of Wight, are 
showing some paraffin-engines which possess several 
points of interest. One of these engines, of the 
two-cylinder type, we illustrate in Figs. 4, 5, and 6, 
above. The construction of the cylinders is such 
that the piston can be easily withdrawn from the 
top, although the head is water-jacketed. To 
enable this to be done, there are two independent 
covers, each ground to its own conical seating in 
the cylinder casting. The inner one, forming the 
end of the combustion space, carries a turned 
spigot on its upper side, bored through for the 
compression-tap passage. The outer cover is held 
by studs around its edge, and has a tapped hole in 
the centre. When it is bolted down, a sleeve 
fitting the spigot nicely is screwed into the tapped 
hole until it forces the inner cover hard on its seat- 
ing. A thin nut locks it in place. The arrange- 
ment appears a good mechanical job, and is said to 
remain absolutely water and gas-tight. 

The small end of the connecting-rods is made ad- 
justable for wear, which is rather an unusual pro- 
vision in such engines. As will be seen from the 
illustrations, the small end is split along one side, 
and the joint may be more or less closed up by 
turning a couple of screwed rods running down the 
side of the connecting-rod. The lower ends of the 
screwed rods pass through lugs fixed to the middle 
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of the connecting-rods, and after adjustment the 
rods are locked from —— by nuts. The adjust- 
ment and locking can be effected through doors in 
the upper part of the crank-chamber. In the 
larger sizes of engine the removal of a door exposes 
the whole length of the cam-shaft, which may be 
withdrawn through the opening if desired. 

The paraftin carburettor is shown at the side of 
the cylinder in Fig. 5. The oil, becoming sprayed 
by its passage past the cone beneath, rises up alon 
with the air which swept it in, through the verti 
tubes shown. These are surrounded by the exhaust 
gases, and vaporise the oil by their heat. They 
can be removed en bloc with the utmost ease if 
required to be cleaned or inspected. With this 
carburettor the engine may be started up directly 
on paraffin if required. To do this a door is pro- 
vided in the side of the carburettor, which, when 
opened, exposes the tubes. These may then be 
heated by a blow-lamp, the door closed by a single 
screw, and the engine will start when pulled round. 

We must leave until next week our notices of 
further exhibits. 





ELECTRIC DISCHARGES THROUGH 
GASES. 

In commencing his fourth lecture on the above 
subject at the Royal Institution on Saturday after- 
noon last, Professor J. J. Thomson, F.R.S., said 
that on the last occasion he had discussed the con- 
clusions which could be drawn from the velocities 
of the ions in gases at different pressures. At 
ordinary temperatures, it would be remembered, 
the measured values of the velocities showed that 
the ions were more complicated than single mole- 
cules, and apparently were aggregates of three or four 
molecules. At high temperatures, however, such as 
in the interior of flames, the velocity of the negative 
ions went up to a prodigious figure, being about 
13,000 times as great as at ordinary temperatures. 
The negative ions, at such temperatures, had 
therefore a different constitution, the mass being 
extremely small—only a minute fraction of that of 
the hydrogen atom. At these high temperatures, 
in fact, the ion had so much energy that the aggre- 
gation was unstable, and we got thus the isolated 
negative charges. 

He proposed that afternoon to consider what 
were the properties which enabled a gas to carry a 
current even when not ex to Rontgen rays or 
other ionising agent. Taking a tube containing 
helium and fitted with electrodes, connected up to 
the 200-volt lighting circuit, he showed that by 
sending through the tube a single discharge from an 
induction coil it continued to carry a current, the 
lighting voltage being capable of maintaining the 
conductivity, though not of originating it. Had the 
voltage of the lighting circuit been some 50 or 60 
volts more, the luminosity would, Professor Thomson 
said, have been enormously increased. This fact 
might, he continued, perhaps prove to have useful 
practical applications. Thus a large globe contain- 
ing helium, and connected up to a circuit of 270 to 
300 voltage, became wholly filled with a beautiful 
light. Some difficulty might arise in practical 
applications of this phenomenon owing to the ab- 
sorption of the helium by the terminals, but this 
might, perhaps, be surmounted. How, then, was 
the luminosity of the tube maintained ? 

When small negative ions moving above a certain 
speed struck against the molecules of a gas, they 
produced, by their impact, fresh negative and posi- 
tive particles. Professor Thomson demonstrated 
the production of these secondary ions by means 
of a Wehnelt tube. The cathode of this consisted, 
he said, of & spot of lime mounted on a strip of 
platinum raised to incandescence by a heating cur- 
rent. This lime gave off a copious stream of cathode 
particles when connected up with a suitable voltage, 
and this stream could be seen extending through 
the tube as a fine pencil of blue light. This pencil 
of light was, however, he pointed out, surrounded 
by a luminous haze, much fainter than the central 
pencil, and this haze Was;~he said, due to the 
impact, on the molecules of the gas in the tube, of 
the original stream emitted from the lime. The 
haze could be shown to consist of negative particles 
by negatively charging a plate in its vicinity, when 
the luminous fog would be seen to lift in the neigh- 
bourhood of ee scm The secondary particles 
thus produced » he continued, some very inte- 
resting properties. To deflect them, 


mentioned must ‘be ¢ the plate just 


harged to a certain potential, 
measure of the velocity 


which thus constituted a 








with which they were shot out from the molecule. 


This velocity, it appeared, was quite inde ent 
of that of the aaa beam. Tn suteiet cape 
ments where the pri beam had had a very low 
velocity, the particles of the secondary beam ob- 
tained had actually a higher velocity than those of 
the primary. 
‘sctehun ne aa someruattes of this ree 
of secon particles by the im on the mole- 
cules of the primary beam. Starting with a few 
particles in a strong electric field, these will acquire 
a velocity sufficient for the production of second 
particles. The latter, being also subject to the same 
field, will, in turn, also acquire a velocity sufficient 
to knock off further negative particles. These 
new ones in their turn act in the same way. 
The result is that the number of particles pre- 
sent in the layer of gas is continuously being 
doubled as one moves from the cathode to the 
other electrode. In a strong field this doublin 
might, Professor Thomson said, take place with 
with very great rapidity. In air at 1 millimetre 
ressure, for example, under a suflicient electric 
orce, each negative particle would be doubled for 
each } millimetre it moved. So that if n were 
the distance in millimetres between the electrodes, 
each particle at the cathode would be represented 
by 2?" when it reached the anode. In a strong 
field, such as that in question above, each collision 
knocked off a new particle, but in weaker fields 
the average speed attained between collisions was 
not sufficient for this, so that then the incident 
might arise at only one out of several collisions, or, 
in still other cases, the speed attained might never 
reach the limiting value required, and then no new 
particles whatever would be produced. Consider, 
then, the lecturer said, a pair of plates a given 
distance apart, and maintained at a constant 
eet difference. Would the strongest current 
obtained by increasing or by reducing the 











ressure of the gas between the plates? With 
high pressures the number of collisions would be 
increased ; but, on the other hand, the length of 
the path between collisions would be diminished, 
and hence the particle would have less time to 
acquire the necessary velocity. As a consequence, 
it was found that for each case there was a certain 
pressure at which the current would be largest, and 
for air this was given by the relation that the poten- 
tial difference measured in volts per centimetre 
divided by the pressure of the gas in millimetres 
should be equal to 800. From this it followed 
that with a given potential difference between two 
plates and a certain constant gas pressure, the 
distance between the plates for the maximum 
current should be such that the above relation was 
satisfied. 

Whilst, as explained above, the negative par- 
ticles could produce fresh ions by colliding with the 
aseous molecules, this fact, in itself, was, Pro- 
ane Thomson continued, insufficient to account 
for the continuity of the conduction. The se 
tive icles were driven by the field from the 
cathode, and towards the positive terminal, and 
left nothing behind them to produce fresh ions, 
and hence the current should, therefore, soon 
come to an end. Hence, some other phenomenon 
must intervene to account for the maintenance of 
the current. In one special case, however, the 
current could be maintained wholly by the action 
already considered. Thus, if an exhausted bowl were 
placed so as to form the core of an induction coil, 
supplied with high frequency currents, the con- 
ducting gases in this bow] would act as a secondary 
coil. e particles under the field then produced 
would move round in closed circles, and thus could 
carry the induced current. When the residual gas 
was cyanogen the glow produced remained for some 
time after the cessation of the primary current. 

In this particular instance the negative ions 
were, in themselves, sufficient to maintain the 





discharge, but in the case of a tube in which the 
current between electrodes some other 
process must, the — said, come into operation, 
or the current would come to a stop. 

There was, in fact, one effect which certainly 
tended to renew the negative ions. At the same 
time that the secondary negative ions were pro- 
duced, so also were an equal number of positive 
ions. These were dragged back by the electric 
field, and finally impinged on the negative elec- 
trode, which was accordingly bombarded by them. 
But when a piece of metal was thus bombarded by 
positive particles it gave off negative ions, which in 
this way supplied the means of keeping the discharge 
going. The electric field, therefore, had a double 
action. In the first place it drove the negative ions 
into collision with the gaseous molecules, produc- 
ing thereby equal numbers of positive and negative 
ions. The itive ions were then, in the second 
place, dragged back by the field against the cathode, 
on striking which they caused the production of fresh 
negative ions. The positive ions were, accordingly, 
aap by the negative, and the latter produced 

y the positive, so that neither could be stopped 
without also stopping the other. If, for example, 
a rod of glass was placed in front of the cathode, 
stopping the access of the positive particles, a shadow 
would be thrown on this cathode by the rod ; but 
this shadow would also extend on the opposite of 
the rod, since the stop of the positive particles 
prevented the emission of fresh negative ones. 

When the electrical discharge was offered alter- 
native paths, it did not, the speaker continued, 
always choose the shortest. This was well shown 
by an experiment due to Hittorf, first made many 
years ago. In the +o shown in Fig. 1 the 
two electrodes A and B nearly met, being separated 
by a gap of only 1 millimetre. The discharge had, 
however, an alternative path through the — 
tube, the length of which was 1 metre. ith a 
suitable pressure inside the tube, however, the 
discharge would pass se by the long path, and 
not across the short gap. Similarly, if a couple of 
wires were arranged inside a tube, one being 
vertical and the other slightly inclined to it, the 
spark at ordinary pressures would take the shortest 
path ; but on immersing, an extension to the tube 
filled with charcoal, in a bath of liquid oxygen, it 
would be seen that as the vacuum rose the dis- 
charge would travel up the wires, and finally pass 
across the widest portion of the gap. 

The explanation of this phenomenon was to be 
found in the fact that the condition essential to the 
maintenance of the disc e was the impact on 
the cathode of positive particles. The number of 
negative particles liberated in this impact was pro- 
portional to the total energy of the positive particles 
striking. In the case of a long spark the negative 
particles made more collisions, liberating more 
positive particles, and therefore each did not re- 

uire to convey the same amount of energy as if 
they were fewer in number, as they would be in 
the case of a short spark passing through gas at 
the same pressure, 

If, for example, a spherical electrode was eposeed 
to a plain one, then at high pressures the dis- 
charge took the shortest path, as indicated at O, 
Fig. 2. At low pressures, however, it chose a 
longer path, and if the electrodes were examined 
afterwards, a roughened ring, situated at, say, 
DD, would be found, showing the place at which 
the discharge Here, again, it would be seen 
that the discharge did not always take the shortest 


th. 

Plt should be noted, Professor Thomson con- 
tinued, that there was a certain minimum potential 
necessary for the production of a spark. ith the 
— and plate arrangement, for instance, though 
the position of the spark altered with the gaseous 
pressure, the minimum potential difference needed 
remained constant at a figure which, for air, 
was 340 volts. In fact, it was not possible to pro- 
duce a spark in air with a less potential difference 
than this, no matter how small the gap, provided 
always that this gap was ter than the wave- 
length of sodium light. hen below this limit, 
however, the law stated no longer held, as was shown 
by the fact that a few volts would suffice to send a 
current between two wires in loose contact, though 
that contact was not atrue metallic one. Some 
very interesting experiments had indeed been made 
on sparks having these very minute gaps, and 
the phenomena involved had, he thought, much 
to do with the theory of the coherer, and would be 
dealt with in the next lecture. 
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TORPEDO-BOAT DESTROYER FOR ‘THE GREEK NAVY. | 
CONSTRUCTED BY MESSRS. YARROW AND CO., LIMITED, ENGINEERS, POPLAR, LONDON. 
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NOTE. 


Municrpat Corrorations AND Exvectric-LicHTING 
ConTRACTS. 


In respect of the electric supply to its thousands 
of small consumers, there is no contract between a 
corporation and them. The corporation’s authority 
is under the Electric Lighting Acts, to lay on the 
supply, fix, charge, and rent, &c., and any breach 

f the statutory obligations is met by an indict- 
ment or other proceedings in a court of summary 
jurisdiction, al the penalty is 40s. a day for every 
day the breach is continued. But this law—applic- 
able to the general run of claims by consumers— 
does not meet such a case as that recently decided 
in the High Court, where Messrs. Bourne and 
Hollingsworth, the big Oxford-street shop-keepers, 
sued the Marylebone Borough Council, as electric 
supply undertakers, for breach of contract in 
failing to supply light to their premises on a 
certain date after the plaintiffs had been at the 
expense of the electric fittings and alteration. 
The material facts were not in dispute; but the 
Corporation denied liability for damage beyond the 
statutory penalty of 40s. a day—a mere trifle as 
compared with the 5001. which it was agreed would 
be the damages for such a breach of contract if it 
were a contract at common law. The Corporation 
contended that the contract with Messrs. Bourne 
and Hollingsworth was not one which their officials 
ought to have made; they were acting ultra vires 
in making an exception of a big consumer, and 
the committee of the Corporation had no power 
under its by-laws to incur any expense or obliga- 
tion beyond 501. without the consent and seal of 
the Corporation. Under its statutory constitution 
as a municipal corporation it is true this defence 
would have been sufficient for the Marylebone 
Council in ordinary business ; but they forgot to 
take into account that in respect of electric-lighting 
contracts, they, as ‘‘ undertakers” under the Act, 
were in the same position as ordinary traders. Their 
seal was not necessary in order to make a contract 
to supply electricity binding upon them if made by 
letter by their officials. The contract in this case was 
by letters and verbally, and the consideration sup- 
porting it was the plaintiff's expense in laying on 
the installation. Of course, generally speaking, 
to enforce an executory contract against a corpora- 
tion, the contract must be by deed—i.e., under 
seal. When the corporation has acted upon an 
executed contract—that is, by taking the benefit of 
it—it is presumed to be binding on both _ 
even when a contract ordinarily made under seal 
has not had the seal of the corporation (Lawford 
v. Billericay Rural Council ((1903) 1 K.B., 772). In 
the case of Hollingsworth and Bourne »v. le- 
bone Borough Council, the judge admitted this 
general rule of law that corporation contracts 
should be under seal, but held that it did not 
protect the Marylebone Council as undertakers of 
electric supply, since by statutory powers they had 
become ers in electricity, and were bound by 
the common law of contract as traders to pay the 
damages arising out of their breach of their con- 
tractual obligations. 





TORPEDO-BOAT DESTROYER FOR THE 
GREEK NAVY. 

THE last of the four torpedo-boat destroyers built for 
the Royal Hellenic Government by Messrs. Yarrow and 
Co., Limited, of Poplar and Glasgow, has now com- 
pleted her trials, and will be handed over very shortly 
to the representatives of the Government. These 
vessels are of the following dimensions :—Length, 
220 ft.; breadth, 204 ft.; depth amidships, 12 ft. 4in.; 
displacement, 350 tons ; indicated horse-power, 6000. 
Contract s , 31 knots, when carrying a load of 
60 tons. The main machinery consists of two sets of 
four-cylinder triple-expansion engines, driving two 
shafts, steam being supplied by four Yarrow straight- 
tube boilers. An illustration of one of these vessels 
is given in Fig. 1, above. 

he hullis built throughout of high tensile steel. 
The armament consists of two 76-millimetre and four 
57-millimetre Hotchkiss quick-firing s and two 
torpedo-tubes. It is worthy of note that when these 
vessels were proposed, no vessel of a similar type and 
displacement was armed with such heavy artillery. 

he bridge and platforms extend from the conning- 
tower to well abaft the foremost boiler-room bulk- 
head, the uptake from the forward boiler being carried 
horizontally for some distance to enable this to be 
done. It is most important, asall navigators know, for 
the steering position to be as far removed from the 
bow as possible, and by means of the device adopted 
by Messrs. Yarrow and Co. of conducting the gases 
from the forward boiler for a certain distance in a 


e8, | horizontal direction before joining the funnel, this can 


be carried out. 

There are four ammunition-hoists by Megy for the 
rapid supply of ammunition to the s, these hoists 
being in direct communication with the ines 
and shell-rooms by means of trunks to the upper deck, 
that for the forward 76-millimetre gun being continued 
to the height of the gun-platform. Valves are fitted 
to the ship’s side below water to admit of rapidly 
flooding the magazines and shell-rooms in case of fire. 

Efficient means for rapidly changing the air in the 
magazines is provided by an installation of Sturtevant 
electrically-driven fans, each of which is capable of 
deali th about 250 cubic metres of air per hour. 

In the last two vessels provision is made for five 





separate cabins for the officers, four of these opening 
out of the ward-room. 

Each vessel has a complete installation for electric 
lighting, the whole of the navigating instruments being 
electrically illuminated. A searchlight projector is 
also fitted abaft the bridge, and the crew spaces and 
officers’ apartments are very efficiently ventilated by 
means of electric fans fitted in mushroom ventilators. 

The speed obtained on the full-power trials of the 
Lonki, one of the vessels, with a load of 60 tons, was 
32.535 knots, during a continuous run of three hours’ 
duration, the radius of action, at a speed of 14 knots, 
being about 3970 miles. Progressive trials were 
carried out to determine the speeds obtainable under 
deep-load conditions, the displacement varying from 
405 tons to 387 tons, the load varying from 119 tons to 
101.5 tons. The results obtained from this trial—which 
are of exceptional interest—are embodied in the dia- 
gram of curves given in Fig. 2,annexed. We understand 
that the results of the whole of these trials have given 
the greatest satisfaction to the Greek authorities. 

The construction of these vessels has been under the 
superintendence of Captain Hepites, the Chief of the 
Greek Naval Commission, and Mr. Leondopoulos, 
resident i tor, and to these gentlemen a great 
deal of the credit is due for the success of these four 
destroyers. The names of the vessels are Thyella, 
Nafkratoussa, Lonki, and Sfendoni, which names, 
when translated into English, mean Squall, Cham- 
pion, Spear, and Sling. 

Considering the speed obtained with these Greek 
destroyers, and that each vessel costs about one-third 
of the recently-constructed 33-knot destroyers for the 
British Government, many naval authorities are of 
opinion that the small additional speed obtained in the 
latter type is not worth the enormous additional cost. 





PERSONAL.—-We understand that Mr. P. F. Brittain, 
110, Cannon-street, E.C., will, after April 1, be the sole 
agent in England, Wales, and Ireland for the Universal 
Electrical Manufacturing Company, Peckham, S.E., 
makers of switchboards, fuses, switches, feeder - pillars, 
and other apparatus.—We are informed that Mr. W. 
Embleton-Fox, Northorpe Hall, Lincoln, has joined the 
board of Messrs. Robey and Co., Limited, Lincoln.— 
Messrs. Nicholls and Reynolds have changed their address 
from 2, Old Queen-street, S.W., to King’s-court, Broad- 
way, Westminster. 


Conrracts.— Messrs. Merryweather and Sons, London. 
have just fulfilled an order from the Municipality of 
Bologna, Italy, for a second fire-engine, the first, of & 
capacity of 400 gallons per minute, having been supplied 
about a year ago. This later one is of a capacity of 
gallons per minute.—Messrs. L. P. Winby_ and Oo., 
Queen Anne’s Chambers, Westminster, S.W., have 
recently received a further order for their anchor chairs 
from the Sheffield Corporation, and from the Corpora- 
tions of Wolverhampton, Sunderland, Bath, and Notting- 
ham for Winby sole-plates. 


Tae Great NorTHERN AND GREAT CENTRAL RalL- 
ways.—It was officially announced on Wednesday last, 
with reference to the proposed combination of the Great 
Northern and Great Central Railways. that “‘the directors 
of the Great Northern and Great Centre! Railways regret 
that their application to the Railway Commissioners to 
confirm the working agreement made between the two 
companies in December last, and unanimously approved 
by the shareholders of both companies, has not been suc- 
ceasful. The directors propose to promote a joint Bill in 
Parliament in the ensuing session to give effect to the 
wishes of the proprietors.” 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line re ta a market day, and each horizontal line 
represents ls. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in ~~ from 70 lb. to 80 lb. The metal 
prices are ner ton. Heavy ateel raile are to Middleshrongh anotationa. Tin plates are ner hox of 1.0. cokea 





Tue Franoo-Brrrish EXarsirion. — ements| InstiTuTE oF Manine Encingens.—The Institute of 
have been made to provide at the Franco - British | Marine Engineers has now a membership of 1011, which 
Exhibition & co-operative electrical exhibit, which is|is an increase on the previous year. Its last year has 
peng appt by a large number of manufacturers | been quite a successful one, lectures, papers for dis- 
and supply companies. The committee have been allotted | cussion, or other fixtures, having been arranged to take 
& “pace of some 7000 square feet, on which will be erected once a week for seven months out of the twelve, 
four fire-proof pavilions, and in and around which will be | while in the remaining months functions of one kind or 
shown electrical appai of all descriptions. The | another were arranged, such as visits to works, &. . 
«dress of the organising manager of this section is 2, | Jas. Denny has been elected president for the 1908-9 
| session. 


Queen’s Anne’s Gate, Westminster, S.W. 





INDUSTRIAL NOTES. 


Tue Home Secretary has been besieged 
deputations from mine-owners and most of the 
iron and steel-using industries against the Coal-Mines’ 
Kight-Hours Bill, and recently in its favour by miners’ 
representatives. One of the chief en used 
against the Bill is that the cost of fuel will be increased 
from 1s. 6d. to 2s, per ton. The President of the 
Miners’ Federation states that it may be from 2d. to 
4d. per ton, but he will be surprised if it reaches 4d. 
in any case. It oa ae ee ee Home 
Secretary is convinced of the gerous character of 
his measure, notwithstanding the attacks from so many 
quarters, for he has announced that he intends to take 
the second reading of his Bill before the Easter recess. 
The real danger in the measure is that it fixes by law 
the hours of work for adult male workers. 


The inquiry by the Select Committee of the House 
of Commons on home and sweated industries is obtain- 
ing some very sad evidence in favour of State action 
to protect the poor, weary, sad workers in numerous 
cases. While acknowledging the danger of over-legis- 
lation res: we ew the evils enumerated by. wit- 
nesses before that Committee make it impossible to 
resist some attempt. by legislation to minimise such 
evils. The idea of a minimum fixed: wage a to 
be supported by many of the employers in the trades 
affected, as ‘well as by the workers. In some of the 
trades, as, for example, in the boot and shoe trades, 
the tailoring trades, and.in the furniture trades, there 
are trade unions; but they seem to be powerless in 
this matter. There are also numberless small indus- 
tries in which no trade union exists, and in these the 
evils of sweating are notorious. The State, and all 
municipal bodies, county, district, and parish councils, 
owe & 7 the nation not to give their contracts to 
sweating , or employers known to be guilty of such 
unfair competition ; and one and all could, if they were 
so dis , strike out of their list each and all of the 
sweating firms and eee It is notorious that in 
Government contracts in the past, if not in the present, 
the sweaters had the best of it. Within the writer's 
are es a@ number of respectable firms always 
abstained from competing for Government contracts. 
The reasons were various, but the fact remains that they 
would not tender, and so the sweaters had their own 
way. If, in the near future, legislation tends more 
and more to interfere in the conditions of employment, 
it will be the fault not so much of trade unions and 
the Labour Party, as of unfair employers who compete 
by sweated labour with fair employers, and get their 
— out of poor suffering humanity, driven by 

unger to accept any wages rather than starve. The 
general body of voters will not exert themselves to 
interfere between the organised forces of Capital and 
Labour, but they ei one to protect the helpless 
poor, and in so doing per industry generally. 

The President of the ‘om States, it is Re pears 
sent to congress a supplemen message last week, 
which is described a ” cop to labour.” But the 
Labourites of the States do not regard it very 
favourably.. Three things it advocates: A prohi- 
bition of child labour, about which some shocking 
facts have been published in the last two years; it 
also favours an Employers’ Liability Act—a measure 
much needed in the States; and, thirdly, proposes 

regards 


with 


to restrict the power of the Law Courts as 
injunctions. The President also favours the exemp- 
tion of farmers’ unions and labour unions from the 
restrictions imposed by anti-trust laws on combina- 
tions. He declares strikes to be lawful, but de- 
nounces boycotting and blacklistin he trade uoions. 
It so happens that the last me are those by 
which the unions most harass employers. Rightly 
or wrongly, the unions boycott firms and blacklist 
employers. The unions declare that employers do 
the same as regards the workpeople. It was on 
these two matters that judgments were given against 
the labour unions, which led to the outcry against 
‘* judge-made law;” hence it is that the r 
leaders in America the later message as a 
watered edition of the first ; they declare that capital 
has forced the President to ‘‘ water his policy.” 
His protestations of friendliness to labour are de- 

to be worthless. To what extent this new 
message will influence the American Federation of 
Labour in respect of the next presidential election. is 
not yet clear, but the determination has been declared 
to run a Labour Party’ in the United States on some 
such lines as the Labour Party in the British Parlia- 
ment. The outlook in the United States is not more 
favourable than elsewhere, scarcely so favourable as 
in this country, for here we see developing a policy of 
conciliation, whereas there the breach is widening on 
everyside. In a sense also labourorganisations are more 
powerful in the States that here, though not on quite 
the same lines. 





There is still considerable unrest among some of the 
cotton operatives in cashire, on the ground that 
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they have not sufficiently icipated in the prosper- 
ous trade which has for = time past been enjoyed 
in the cotton industry. Peaceful negotiations have 
prevailed generally, but not in all cases to the extent 
of averting strikes. During last week the Northop 
weavers and their employers were in conference 
over the question of wages, both sides stating their 
views in a kind of manifesto, and then in conference. 
It is stated that the firm made certain concessions, 
which the operatives’ representatives thought insuffi- 
cient, but which the firm thought ought to have been 
accepted as satisfactory. The conference ended with- 
out any final decision, though the post-dated notices 
_ to end on Saturday last. ~ e other cot td 

ispute negotiations ap to ‘oing on smoothly, 
large cxgueaitns on both sides pnd their best to 
bring about a final settlement which will, it is hoped, 
avert labour disputes for a long time to come. 


Although no very increased activity is yet manifest 
in the iron and steel trades, the better tone still 
prevails in the markets. Users only obtain the small 
quantities they require, but the orders a to be 
more frequent, showing that. stocks are low. There 
seems to be a feeling that prices have reached the low- 
level mark, and that the chances are in favour of an 
advance. The low prices of the last two months 
have resulted in a reduction in wages of 3d. per ton, 
and an equivalent on other wages under the North of 
England Board of Conciliation and Arbitration. This, 
of course, will similarly affect the Midland Wages Board, 
which will make things a little easier for the great 
iron-masters for the next two months. The give-and- 
take principle which underlies the sliding-scale arrange- 
ment is universal in commerce and trade, in all dealings 
of men with each other in barter and exchan Its 
application in matters relating to capital and labour 
will result in less friction, fewer strikes and lock-outs, 
and better results all round. It is rather difficult to 
believe that strikes in the iron and steel industry were 
so angrily conducted as was the case before the advent 
of the Conciliation Board and the adoption of a sliding- 
scale. Many of those who inaugurated the system have 
now passed away—employers and employed ; but the 
system remains to-day firmer than ever, not only to the 
advantage of the persons directly concerned, but to 
the advantage also of all iron and steel-using industries. 
If such a system, or some adaptable means, can 
devised for the cotton industries—and the attempt is 
being made—the old social and industrial warfare 
will be regarded as barbarous. 


During the railway crisis much was heard of a dis- 
pute between the Railway Locomotive Men’s Union 
and the Amalgamated Society of Railway Servants. 
In the main it was a personal dispute between the two 
secretaries of the unions concerned, but the councils 
and other officials had necessarily to take sides. By 
the intervention of Mr. Lloyd George, President of the 
Board of Trade, a settlement was effected by the 
decision to establish conciliation boards in connection 
with the several railways; the constitution of such 
boards is now proceeding. But this did not end the 

rsonal dispute between the two bodies. After some 

iscussion and negotiations, the matters in dispute 
were referred to the Trades Union Congress Parlia- 
mentary Committee, and their decision was that the 
secretary of the Locomotive Men’s Union was wrong 
in policy, speech, and conduct, and that the union 
must pay the costs of the inquiry. To this the union 
in question has, through its president, demurred. He 
has characterised the report as ‘‘ unfair and absurd,” 
and declares that only the rights of Mr. Bell, M.P., 
were considered, those of Mr. Fox being ignored. 
Squabbles of this kind are not new, though infrequent. 
One of the largest trade unions once took offence at an 
adverse decision of the Parliamentary Committee, and 
seceded from the Congress. Labour leaders and work- 
ing men generally have much to learn as regards con- 
ciliation and arbitration. If the party decided against 
thinks it right to ignore or condemn the court to 
which the matter was referred, there is an end to 
conciliation and arbitration. In this partivular case 
the locomotive men’s president has demanded arbitra- 
tion, ‘‘in order that his society shall have hope of fair 
judgment.” Surely the committee to which the 
matter was referred ought to be above suspicion. If 
not, what will employers and the public think of such 
a tribunal? Such disputes do harm both to capital 
and labour. 


There is still a certain amount of unrest in the boot 
and shoe trade in various centres, the chief matters in 
dispute oe | a minimum rate of wages for several 
sections in the trade, and for the indoor system of 
work in properly constructed factories, As regards 
the latter progress is being made; in many cases such 
workshops have been provided in the London districts, 
while in others time been granted to enable the 
masters. to provide workshops. The Northampton 
award, as is the minimum wage, will give an 
impetus to that movement, though the advance was 
below that demanded by the operatives. It is well to 





remember, however, that advances in wages take 

lace slowly, but on the whole a higher rate than 
ormerly prevails in nearly all industries except those 
described as the sweated industries, and even in those 
the advance, if small, is manifest, especially where the 
better class of employers are in the trade. 


The constitution of Boards of Conciliation in con- 
nection with the railways of the kingdom is progress- 
ing, if slowly. In some cases there are complaints of 
undue pressure, but in no case has the union — 
to the Board of Trade. It cannot be expected that 
the whole scheme can be completed without friction. 
Patience and moderation will tell in the long run, and 
when the constitution of the is completed 
then the railway men will begin to see the results of 
Board of Trade settlement. the case of the North- 
Eastern Railway the men appear to be more discon- 
tented than formerly. They decided to continue on 
the old lines agreed to at the Conference at York years 
ago, but they appear to imagine that the system has 
not resulted in such advantages as they had hoped. 
The men must think well before they throw over the 
agreement which has ery for years, and which 
most declare has been fairly advantageous. Before 
all things, peace is desirable for the companies, the 
men employed, and the general public, especially for 
the trading public. 


There appear to be fair prospects of the threatened 
lock-out in the engineering and shipbuilding trades 
on the North-East Coast being averted. The recent 
conference between the representatives of the em- 
ployers and of the shipwrights and joiners did not affirm 
a settlement, but pro were made which had to 
be submitted to the men, and their leaders, it is under- 
stood, strongly advised the men on strike to accept 
them. It is said that the Amalgamated Society of 
Carpenters and Joiners is severely hit by the strike, 
and that a lock-out would so impoverish the funds 
that it would become practically insolvent if the 
strain were long continued. It is to be hoped that 
the members immediately concerned in the strike will 
realise what all this means to one of the best trade 
unions in the matter of provident benefit, out-of-work 
pay, sick benefit, accident benefit, loss of tools by fire 
or theft, and old-age pensions. The leaders and 
officials see this and urge a settlement on the em- 
ployers’ revised terms, rather than endanger the 
existence of the union. Matters are quiet as regards 
the action of the engineers; there is no further de- 
velopment in respect of the threatened lock-out, and 
presumably the council of the Amalgamated Society 
of Engineers are making every effort to effect a settle- 
ment, The very suspense in the situation makes for 
peace. There is absence of bluster in the men’s atti- 
tude, which looks favourable as a sign of peaceful 
negotiation for a settlement. Meanwhile the dis- 
charges of men go on by reason of lack of orders, so 
that all the unions peying unemployed benefit are 
draining their funds by reason solely of the demand 


upon the provident benefits, apart from the strike-pay. 


The employers are to be congratulated upon their | Pri 


licy of patience in the matter. It is a hopeful sign 


or the future. 


The Council of the Northumberland Miners’ Associa- 
tion have decided to allow their representative, the 
Right Hon. Thomas Burt, M.P., an extra 100/. per 
annum towards his expenses as a Member of Parlia- 
ment. This is an appreciation of a career as honourable 
to the Association as to the person himself. Few men 
can boast of so unblemished and untarnished a 
character as Thomas Burt, first returned for Morpeth 
in 1874, and still continuously the Member for 
Morpeth, his first and only constituency. His life 
has just been published from the pen of his old friend, 
Aaron Watson. 


The constitution of the Board of Conciliation for the 
Great Eastern Railway is completed. The number of 
labour representatives is 32 ; of these, 18 are members 
of the Amalgamated Society of Railway Servants, 
seven are non-unionists, and seven members of the 
Locomotivemen’s Union and another society. 


The strike of reporters in the German Reichstag, 
because of some coarse remark on the part of a member, 


ended, after a while, in a lame apology on the part of 
the offending member, and the reporting was resumed. 
The official members of the Assembly felt t 
annoyance at the cessation of eg and showed it by 
deferring some important speeches. 





Tue French Navy.—The French Minister of Marine 
has decided that the six new submersibles, Q 64, Q 65, 
3% Q 67, Q 68, and Q 69, now in course of construction, 

go into service under the following names :—Papin, 
Fresnel, Berthelot, Monge, Ampére, and Gay - Lussac. 
The six boats were laid down in A’ t, 1905; they are 
of the Laubeuf and each will have a displacement 
of 398 tons. The now in course of com- 
pletion at St. Nazaire, has her trials. 





COMBUSTION PROCESSES IN ENGLISH 
LOCOMOTIVE FIRE-BOXES.* 


By Dr. F. J. Bristes, of the ~~ Laboratory of 
eon and Electro-Chemistry, University of Liver- 
pool. 
Introduction.— Eve since the signal triumph of Stephen- 
son’s ‘“‘ Rocket” at the Rainhbill trials in 1829 the exhaust 
steam from the cylinders has been utilised for increas- 
ing the draught in the fire-box. The employment of 
the ‘‘steam-blast” for accelerating combustion, so as to 
render the rapid production of steam possible, has been 
universal so far as locomotives are concerned, but in the 
a nary 4 of other boilers the steam-blast has been re- 
some form of forced or induced draught by 
means of a fan. The employment of the shenan-bhast on 
the locomotive where space is limited has the great ad- 
vantage of simplicity, although, on account of its inter- 
mittent c and its dependence upon speed, &c., it 
leaves much to be desired as a means of supplying air to 
the fire-box. Many investigations of the efficiency of com- 
bustion taki in stationary, marine, or other 
boilers, under both natural and forced draught, have been 
made, but few, if any, have been made upon the products 
of combustion of locomotives during actual running, al- 
though the charge of emitting poisonous gases was made 
against the locomotive practically at the time of its first 
successful introduction. — 

The following investigation was undertaken for the 
purpose of xe mangas Ga 

1. The efficiency of the combustion of the fuel. 

2. The loss of carbon due to the production (or loss) of 
carbon monoxide. 

3, The variation of the products of combustion due to 
variations in the demands made upon the engine—e.v., 
weight of train drawn, s , and gradient. 

4. Whether chemi equilibrium conditions corre- 
sponding to the fire-box temperature are ever attained. 

5. The variation of the products of combustion with the 
depth of fire. 

THEORETICAL Part. 

The essential parts of a locomotive fire-box consist of a 
gd box, which is water-jacketed above and on both 
sides, and closed by iron fire-bars below. The products 
of combustion flow from the fire-box through tubes to the 
smoke-box and thence to the ~~ * The fire is placed 
upon fire-bars, and the fire-box is filled with fuel nearly 
to a level with the door, the top surface of the fire being, 
roughly, parallel with the brick arch. The air necessary 
for the combustion is admitted from below by means of 
the dampers, placed in front of and behind the ash-pan, 
and thence through the fire-bars (this is called primary 
air); and then a further —— of air is admitted 
through the fire-door, which is partially opened (secondary 
air), in order to burn any combustible gaseous products, 
mixing being effected by the gases whirling round the 
edge of the brick arch on the way to the fire-tubes, and 
ultimately to the smoke-box and funnel. The draught is 
caused by the escape of the exhaust steam up the funnel, 
thereby producing a partial vacuum in the smoke-box. 
When coal, containing carbon and hydrogen as com- 
bustible constituents, and wetted with water, is employed, 
the reactions taking place in the fire-box are: 

1. The drying of the coal and the production of volatile 
distillation products of the coal which, are burnt by the 
supply of secondary air, or lost as smoke. 

. The combustion of the carbon of the coal by the 

imary air, producing carbon dioxide and carbon mon- 
oxide ; the proportion of each present depends upon the 
temperature, upon the quantity of oxygen, and upon the 
velocity of the draught. The carbon monoxide may 
due to a primary action of the ‘rT on carbon, or to 4 
reaction of carbon dioxide with the strongly-heated car- 
bon, carbon dioxide being the first product. 

3. When moist air is employed, the water-vapour 
present is decomposed by the strongly-heated carbon— 
that is, the carbon is burnt by the water vapour—thus 

C + H,O=CO + H, 
CO + H,O = co, + Hy. 

In order to render the combustion complete, these com- 
bustible products must be burned by the supply of 
secondary air. By limiting the supply of secondary 
air, when the fire is thick and dense, and consequently 
the | moe of the primary air through the fire is slow, 
the fire-box can act as a gas-producer, the carbon being 
chiefly burnt to carbon monoxide. 

Now from the two thermo-chemical equations— 

Ie} + {? = (CO,) + 97,000 Cal. (384,896 B.Th. U.) 

(CO) + (4 0.) =(CO.) + 68,000 Cal. (269,824 B.Th. U.) 


the heat of the reaction 
[C] + (40,) = (CO) + 29,000 Cal. (115,072 B.Th. U.) 


is found, and hence 1 gram-molecule of carbon burning to 
carbon monoxide yields only 0.29 of the heat evolved when 
completely burned to carbon dioxide. Investigations of 
the equilibria in a gas-generator have shown that the 
ratio of carbon monoxide to carbon dioxide in equilibrium 
with solid carbon is constant for each tem ture, and 
the higher the temperature the greater is the amount of 
carbon monoxide. At a temperature of about 900 deg. 
Cent. (1652 -* Fahr.) the carbon monoxide in equili- 
brium with solid carbon has reached a maximum. When 
carbon is burned with a rapid current of air, it burns to 
carbon dioxide, even at a white heat, while the equi- 
librium composition above 800 deg. Cent. (1472 deg. 
Fahr.), and below 1000 deg. Cent. (1832 deg. Fahr.), shows 
that practically only carbon monoxide is present. The 
products of combustion, therefore, depend upon the 


.* Paper read before the Institution of Mechanical En- 
gineers, March 27, 1908. 
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velocity of the air-supply, and this dependence is utilised a . 
jn certain forms of gas-producers, such as the Dellwik- TABLE VII.—Preston TO CaRLisie AND Back. 
Fleischer. a 7 ioe . ae 2 ate TER oe <) - Ca ewer Se os a Ste ae 
One can assume Sint the ar product ate the combus- ee PERCENTAGE BY VOLUME. oo & ba 
tion of carbon is carbon monoxide in practically the maxi-| No. | of Gradient. Me CS ee tee . z | Vacuum in 
mum amount possible, corresponding to the equilibrium Cars. CO, 02 co |Ne =. by CO. | 00+00, | Smoke-Box. 
conditions at the particular temperature, and that this) —._._ A cs | : 
carbon monoxide is then burnt to carbon dioxide by the mils. per hr. ts. et & 
excess of air admitted, or it may be assumed that, as in| 1 18 | 1in 1199 up 61 16.3 0.2 1.6 81.9 0.100 0.089 7.5 
all autoxidation processes, the product of the combustion 2 9 1 in 75 up 64.3 16.1 1.1 0.7 82.1 0.043 0.040 7.5 
of a substance is that which contains one molecule of : ° ‘ i = es = . ” a4 py 4 ose 8 
oxygen, the primary reaction is the formation of car 5 | 12) | 1ind&up 428 13.5 0.0 2.2 84.8 0.163 0.140 o 
dioxide, and the attainment of equilibrium—namely :— 6 12 1 in 186 up 5L4 5 | 216 22 812 OMe 0.198 H 
C + CO, 2 200 3 | ist iintdom 2 | 169 | 28 | Of | BL Oo | ool oa 
2 — n own 5 l. . . . \ 4 
. P ° 9* 12, 1 in 90 up 22 14.6 36 0.0 8Ls 0.000 0.000 4.9 
is a secondary reaction. The secondary reaction will or > : 
will not take place according as the carbon and the TABLE VIII.—Lonpon To LivERPooL, 
carbon-dioxide are in contact for a sufficient time for the 0.8 lin3élup | 54.5 15.5 00 | 4 80.5 , 0,260 0.205 8.8 
reaction to be — — ae is Ls : | us 3 - s0 up so 1L6 as YH as | O.nss O.116 6.9 
resent unknown, but Boudouardt has shown that w | lin 334 up . . . . Y 
air is led over carbon heated to 800 deg. Cent. (1472 deg. : S 1 (ea S = by oe = = bd 4 
Fahr.) the quantity of carbon monoxide decreases wit ¢ | 16 | 1ins00up| so | 169 8.7 0.0 81.4 0 000 0.000 5.8 
increasing velocity of the air-current. This points to the} 7 15 | 1in505up | 58 13.3 a Ts a 82.4 0.015 0.015 5.8 
conclusion that the carbon-dioxide and carbon were in 8 15 | 1in39lup 60 | 13.9 36 | 07 8.8 | 0.050 0.048 65.8 
contact for an insufficient Jength of time for the secondary; 9 | 15 1 in 101 up 58 | 14d 39 | a0 81.7 0,000 0.000 5.8 
reaction, forming carbon monoxide, to take . In the TABLE IX.—Crewe To Lonpon, | 
combustion of coal in the fire box, the quantity of carbon paps es 21 a ous ato ‘ 
monoxide and carbon dioxide in the gaseous products of| } Se » aT uP | ° 4 oe oF . = eas ore | os 
combustion will depend upon (1) the temperature, ir the] 3 af | linsiup | grt | 1 36 0.9 81.5 0.064 0.060 5.7 
velocity of the draught, (3) the depth of the fire, (4)the| 4 17 | 1in 320 up fs | isa 0.6 17 82.6 0.113 0.101 5.4 
pressure. For the sake of simplicity the combustion of} 5 19 | 1in 354 up 45 | 14,7 0.7 21 82.5 0.142 0.128 6.9 
coal in the locomotive fire-box will be considered asthe| 6 19 1 in 820 up S37 | 148 0. 3 81.9 0.211 0.174 5.9 
combustion of carbon, since upon the introduction of 7 19 | lin 440 up | 4 <7 Py HY . > — 4 = 
fresh coal into the fire there results a coking of the coal,| § > | ee at lee a 37 ¢4 cos |: ea 2. 
the volatile products being distilled off and burnt by the] 49 19 1 in 383 up 473 «| «146 0.9 25 82 O.171 | 0.186 6 
Tasie I.—Liverpool to Shrewsbury and back to Crewe. 
; SRO i Nas * Starting. 











. 3 Percentage by 

° = S | Volume. 

53 | Gntens | 8} ———___| $9 | 90 

35 ~ l CO, CO + C02 
3 58 ¥ C0, 02/00 |N2&e- 
£50 & 2 2 | °° \oy dit. 
1 Level 60 '10 | 7.2/0.5} 823 0.020| 0.020 
2 Rising 45 11.5 4.7/0.7) 83.1 0.960 0.056 
8 oe 55-56 13.5 21) 1 83.4 0.074 0.069 
4 Rising —svary- 12.2 5.1/1.1| 81.6 0.090, 0.083 

ing 
5" .. “ 45 93 5.6/2.3/ 828 0.240; 0.200 
6|.. Lin687down, 75 19 5.1 0.8| 78.6 0.020 0.018 
7 Falling 13.5.2 0.0 84.5 | 0.009 0.000 
8 lin 137down!| 60 14.5 23 0.2 82 0.013 0.013 
9 lin 230down, 75 |141 28 0.1 83 0.007 0.007 
* Fire-door open during sampling. 
TABLE II.—Crewe to Rugby and Back, 

1 10 lini76up | 40/14 |8 (0.9); 821 0.061) 0.060 
2 10 Level 65 {11.8 3.9 0.2) 84.1 0.017 0.016 
8 17 s 60 {13.2 3.6 0.5) 82.7 | 0.037 0.036 
4/17 on 61 {11.713 0.7) 86.3 0.060 0.056 
5 17 Rising 53 |12.6 1.2/2.3) 84 0.184 0.155 
6 4 oe 50 |12.4 2.8 0.7) 84.1 | 0,056 0.053 
7 i Falling 66 |13.8 1.6 0.1 | 84.5 0.007 0.007 
8 14 1in 505 up 68 (17.1 1.5.0.2| 81.2 0.011 OO1L 


** A six-wheeled coach is counted as one car, an eight-wheeled 
coach as one and a half, a dining-car or sleeping-saloon as two cars. 


TasLe ILI.—Holyhead to Chester. 











1 13 | 1in 97 down | 60 12.4) 5.1/2.1) 80.4 (0.170; 0.145 
2 13 Lin 350-370 up| 48 | 13.9 3.7/0.4] 82 | 0.029, 0.028 
8 13) Linl7éup | 51 |121)2 |11] 848/0.090 0.083 
4 13 lin97up | 62 (12.4/1.1'0.8] 85.7 | 0.064 0.060 
5* 13 Lin 1527 down] 62 | 9.8 82 0.0] 82 | 8.000 | 0.000 
6* 13 | in 687 down | 69.2) 6.8'10.2 0.0} 88 |0.000/ 0.000 
7 13 1in 100 up | 53.0 13.8 0.0 0.5} 85.7 | 0.036! 0.034 
8 13 Level 53.7 16.1/1.6 0.2] 82.1|0.012 0.012 
9, 13 * 60 (15.132 0.0] 81.7 10.000 0.000 
* Fire-door open. 

Tasie 1V.—Preston to Carlisle and Carlisle to Crewe. 
1 17}, Lin 1042 up | 60 |15 | 2 |00) 83 {| 0.000; 0,000 
2 17) Lin 104 up | 36 [13.4 1.8 2.8) 82° | 0.209| 0.172 
6174) lin 75 up | 87 |t6.7 0.2 22] 81.9/0.141' 0.123 
4/17} lin 75up | 88.3 |15.6 0.4/1.8] 82.2 /0.116| 0.103 
517), 1in75 up | 37.4 {15.1 0.8 \1.6| 825 |0.106| 0.096 
€ 12}) 1in 150 up | 41.4 |15.9/0.1/1.6| 82.4 |0.100| 0.091 
‘ 12) Lin 100 up | 44. |12.8) 5.2/0.0) 82.5 |0.000/ 0.000 
$ 19 | 1in110up | 36 jis! as 0.8 | 83.5 | 0.060} 0.057 
919) lin 142 up | 45 |15.1/ 19 0. | 82.3 | 0.045| 0.044 
1 19} 1lin100up | 59 [128 4.1/0.0! s31 | 0.000; 0.000 

TaBLe V.—Liverpool to Shrewsbury and Buck. 
1 17) 1 in 660 down} 60 | 6.4 12.2) 0.0) 82.4 | 0.000; 0.000 
2 17} Lin 2220 up | 486 14.3'3.7/0.6 81.4 /0.041, 0.040 
8 17) lin 4llup | 53 (14.4/0.7/4.2) 80.7/0291| 0.226 
410 1 in97 up | 60 10.7|6.6)1.7) 8 0.158 0.137 
5 10 1in 284 up | 60 (11.4!1.2/3.8) 83.6 | 0.333! 0.250 
6 10 1 in 687 down) 69-2 15.8! 4.1/0.4 79.7 | 0.025| 0.024 
710) is 60 15.7;1.1/ 1.1) 821 /0.070 0.065 
S 10 1 in 137 down] 62 14.3,3.3/0.4, 82 | 0.028! 0.027 
10 1) 1 in 230down) 75 16.3 0.4 0.4) 82.9 | 0.024/ 0.023 

© 10 Lin 100 down} 75 15.2, 2.1 0.0; 82.7/|0.000| 0. 

TasLe VI.—Crewe to Rugby and Back. 
1) 17 Lin 177 up | 87.5 )12.7/2.7 4.1) 80.5 0.324) 0.244 
; 24 lin 348up /41 (1.7.3 22] 8831/0188 0.165 
; - lin 766 up | 54.5 14.1 3.1 21] 80.7/0.149 0.130 
o) 23 1 in 463 down] 45.5 10.8 3.8 2.3] 83.1 0.213 0.175 
6 i, / in St up | 56.2) 6.3 86 1.5/ 83.6 |0.238 0.192 
7 is, 2 im 8380 up | 47.8 18.113 4.1) 815 0.8138 0.933 
g ja. 1 in 380 up | 39.113 |23 3.1) 816 | 0.238 0.192 
9 is 1B SIZ up | 43.9 13.8 33 0.4) 82.5 0.030 0.028 
3 lin 177 down/68 12.5 5.4 0.0| 821 0.000 0.000 
| 





* Fire-door open. 


i Ce s . * 
1899, 21 712 Rendus, 1900, 130, 132; Bull. Soc. Chim., 








supply of secondary air or lost as smoke. The coked coal 
then sinks down in the fire-box, forming a thick and 
fairly dense layer, through which the air is drawn by the 
escape of the exhaust steam up the chimney. The equi- 
librium, which is of great im ce for consideration at 
prezent, is that denoted by the equation 


_ 
C+00,2200 . . . WW 


0,22 00+40,. . + @) 


need not be considered, as the proportion of carbon 

dioxide dissociated is small at the temperature of the fire- 

box. The ratio * & is of great importance in the 
coz 


present instance, as it gives the ratio of the weight of 
the partially-burnt carbon to that completely burnt. The 
ratio cnt Cove is also extremely important, as it is a 


measure of the carbon partially burnt compared to the 


The equilibrium 


total amount consumed. The ratio a can vary between 
the limits of zero and infinity; and the ratio ~ Sn 
Coo Ceoz 


between the limits of zero and unity. For efficient com- 
bustion these two ratios should be as small as possible, 
the maximum of efficient combustion being reached when 
they are both zero. When the combustion takes place in 
atmospheric air (21 per cent. oxygen and 79 per cent. 
nitrogen by volume) the proportion of carbon monoxide 
can vary between the limits of 0 and 34.71 per cent., 
while the carbon dioxide can vary between 0 and 21 per 
cent. When coal, containing carbon and hydrogen as 
combustible map oy employed, the percentage of 
carbon dioxide is usually between 9 14 per cent. 
Strachet explained the combustion changes in a gas- 
producer in a manner which can be applied, with a little 
modification, to the locomotive fire-box combustion pro- 
cesses. The fire can be considered to be made up of a 
number of parallel layers. Each layer consists of pieces 
of coal, or coke in the lower layers, and between the pieces 
air-spaces which vary with the size of the pieces used. 
With pieces about the size of a man’s fist these spaces 
constitute one-fifth to one-fourth of the total cross section. 
Each piece of fuel is surrounded by a layer of air a few 
millimetres thick in some cases and several centimetres 
thick in others. The amount of air drawn through the 
fire depends upon the size of these spaces. At the point 
of contact between the fuel and air the combustion takes 
place, and here the combustion tem ture must be 
reached, which, according to Ls Chatelier, is about 
1200 deg. Cent. (2192 deg. Fahr.) for cold coke if burnt 
to carbon monoxide, or deg. Cent. (3704 deg. Fahr.) 
if burnt to carbon dioxide. For previously-warmed coke 
the combustion temperature is about 1700 deg. Cent. 
(3092 deg. Fahr.). At the surface of contact between the 
coke and air all the conditions are fulfilled for the for- 
mation of carbon dioxide—viz., carbon at a high tempera- 
ture and air at a high velocity. If it is assumed that 
carbon monoxide is the first uct of the combustion of 
carbon with air, then this is burnt by the air in the spaces 
between the fuel, and hence the product of combustion 
in the lowest layer is carbon dioxide (this has been found 
to be the case in gas-generators). he _— between 
the fuel contain large quantities of air which do not come 
into contact with the surfaces of the fuel, since the 
velocity of flow of the air in these spaces is four to five 





* Coo denotes percentage of CO by volume, and Ocoz 
percentage of CO, by volume in the gaseous products of 
combustion. 

+ Journal Gasbeleucht. 


1903. 








times as great as that calculated for the whole of the 
fire-box, and there is no time for the air to get into con- 
tact with the carbon. This air serves to burn the next 
layer of fuel, producing carbon dioxide (again, in the case 
of a gas-generator, the existence of carbon monoxide and 
dioxide and oxygen together has been proved). As the 
gases make their way through the fire they are mixed 
together by striking inst the fuel, so that no carbon 
monoxide can exist in the ce of free oxygen in the 
gases as they reach the high er layers of the fuel. If the 
temperature of the upper layers is high, then reduction of 
the carbon dioxide coming up from below takes place. 
When the combustion products reach the top surface of 
the fuel, they are met by the supply of secondary air 
entering the partially-opened fire-door, and complete 
combustion of the gases depends u (1) the thorough 
mixing of the gases and air, and (2) the velocity with 
which the gases are swept into the fire-tubes and cooled to 
a temperature at which the rate of combustion is slight. 
Boudouard (loc. cit.) has shown that when air is led over 
carbon heated to 800 deg. Cent. (1472 Fahr.) at different 
velocities, carbon monoxide and oxygen are found exist- 
ing ther in the products of combustion. The follow- 
ing table gives Boudouard’s results :— 











Volume per Cent. 
Velocities per min. - 
-- - Carbon | Carbon Ox ae 
Volume in Dioxide. |Monoxide. ygen. pitt a 
Litres. Cub. In. SECTORS, 
0.10 6.10 18.2 6.2 on 76.6 
0.27 16.48 18.43 3.8 0.47 77.80 
1.30 79.33 18.92 1.88 0.97 78.23 
1.465 89.40 19.9 1.83 o> 78.27 
3.2 195. 28 19.4 | 0.93 0.93 78.74 
i 








The equilibrium mixture corresponding, to this tem- . 
perature, 800 deg. Cent. (1472 deg. Fahr.), is :— 


ae Per cent. 
Carbon dioxide . 092 
Carbon monoxide 34.32 
Nitrogen... - 64.76 


From these results it is evident that when the velocity of 
the air is high, equilibrium is not attained, and the 
quantity of carbon dioxide and carbon monoxide in the 
products of combustion depends upon the velocity of 
the air. In the locomotive fire-box it is extremely im-- 
probable that equilibrium corresponding to the tempera- 
ture, which is estimated at 1000 deg. Cent. (1832 deg. 
Fahr.) to 1200 deg. Cent. (2192 deg. Fahr.), is ever 
attained, since the products of combustion and the carbon 
are in contact too short a time for equilibrium to be 
reached, but owing to the intermittent character of the 
steam-blast which causes the flow of the air to the fire, 
some reduction of the carbon dioxide to carbon monoxide 
will take place. large number of samples of the pro- 
ducts of combustion, taken from the smoke-box, have 
been analysed. The samples were taken under different 
conditions—e.g., weight of train, speed, and peatees. 
The method of sampling the gaseous products of combus- 
tion will now be described. 


EXPERIMENTAL Part. 


The products of combustion of the fuel in the locomo- 
tive fire-box were collected in the following way :—Two 
cong were employed, bt differed _ = of = 

x, especially as ——_ epth, size o' iler, an 
diameter of driving-wheels. 

The first experiments were made u a London and 
North-Western Railway locomotive of the ‘* Precursor” 
class, first introduced in 1904, and the second series upon 
a London and North-Western Railway locomotive of the 
“Experiment” class, which came out in 1905, The two 
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capacity of about 100 cubic centimetres (6.1025 cubic 

hese two locomotives differ in size and depth of fire-box, | inches), and fitted at each end with a well-ground glass | 
the fire-box of the ‘“‘ Experiment ” class being considerably | tap. At firstit was attempted to use a mercury aspirator 
larger than that of the *‘ Precursor” class, and only about | to draw the gases from the smoke-box to the sample tubes, 
one-half as deep; hence the effect of working with a the aspirator being fitted with a wooden case attached to 
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types of locomotive are shown in Figs. 1 and 2, below. | 





| rubber tubing. Ten strokes of the eaplenine bellows 
sufficed to draw about 1 cubic foot of the ucts of 
combustion from the smoke-box and through the collect- 
ing-tube, and since the capacity of the apparatus between 
the smoke-box and cab was only about 0.03 cubic foot, 


thinner fire will be seen from the analyses of the products 
of combustion. The di Figs. 3 and 4, show sec- 
tions of the fire-boxes of these two classes of locomotive, 
together with the leading dimensions. 


this was more than sufficient to remove all the gases from 
gases, the drawbacks of a mercury aspirator became only the dead s between the smoke-box and cab, and so 
too apparent for satisfactory working, especially when | to ensure that the sample taken was a representative one 
the engine was travelling at high speeds. After a single of the products of combustion at the time of sampling. 


the side of the cab ; but although it served to aspirate the 








Cylinders, 19 in. in diameter by 26 in. 
Meoties surface : 
Tubes 


Fire-box 








Fic. 1. ‘* Pxecursor” Crass, 1904, 


stroke. 
Between tube-plates, 12 ft. 2, in. Grate area, 22.4 
Wheels :—Radial truck, 3 ft. 9 in. in 

Total weight of engine in working 


$801 tubes, 13 in. external diameter. 
sq. ft. Boiler ure, 175 lb. per sq. in. 
diameter; coupled, 6 ft. 9 in. in diameter. 
order, 96 tons 15 cwt. 


1848.4 sq. ft. 
161.3 sq. ft. 


2009.7 sq. ft. 








Cylinders, 19 in. in diameter by 26 in. 


Heating surface : 
Tubes.. .. ° 


Fire-box .. 


Tota’ .. 


_The gases were drawn out of the smoke-box on the 
right-hand side by means of a wrought-iron pipe | in. in 
diameter, which reached to about the centre Ay the smoke- 
box. The position.of this pipe is shown in Fig. 5. 

The. tube was well clear of the exhaust steam and the 
steam-blower. The inside end of the tube was closed, 
and a saw-cut 4 in. wide was made in the iron tube on the 
side facing the fire-tubes. Outside the smoke-box the 
l-in. pipe was connected with a .4-in. wrought-iron pipe, 
which was carried along the hand-rail on the right-hand 
side of the engine to the cab, where it terminated in a 
well-fitting tap, which served to close the tube when not 
in use. All joints were made air-tight by means of red 
lead, the gases were collected in g tubes, having a 
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Fic, 2.—‘* EXPERIMENT” Cxiass, 1905. 


291 tubes, 1] in. external diameter. Between tube-plates, 13 ft. Grate area, 25 sq. ft. 
Boiler pressure, 185 Ib. per aq. in. Wheels :—Radial truck, 3 ft. 9 in. in diameter; 


1908 sq. ft. - 
, 6 ft. 3in. in diameter. Total weight of engine in working order, 102 tons 15 cwl. 


133 sq. ft. 
2041 sq. ft. 


coupl 


The s and gradient were noted, and in the later 
work the partial vacuum in the smoke-box was measure@. 
All the samples (with one or two exceptions) were _— 
with the fire-door partially closed, so as to regulate the 
supply of secondary air. When the fire-door is ope® 
most of the air enters through it, since the least resistant 
is offered to its passage in this direction, snd comparativ iy 
little air passes through the fire. In no case was , 
ordinary working of the engine departed from, ; 
stoking being left entirely to the fireman. The samp! 
were taken during the intervals of firing, a minu 
or two being allowed after firing for the fre he 
clear. Each sample is therefore representative ‘ cb 
conditions prevailing in the fire-box during that part 


run it was ¢-—7- by one of Fletcher’s collapsible bellows 
aspirators, by means of which large quantities of the 
products of combustion could be drawn from the smoke- 
box and collected in a very short time. This form of 
aspirator was found to be efficient and satisfactory in 
every way. 

The samples of the products of combustion were 
obtained thus :—The end of the tap on the cab was fitted 
with a dust-filter, consisting of a glass tube contain- 
ing a plug of fine asbestos fibre between two plugs 
of glass wool. This served to remove the dust from 
the gases drawn out of the smoke-box. The dust- 
filter was then connected with the sample tube, and 
the sample tube to the aspirator by means of stout 
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iod of working. The samples were analysed by pump- | 
ing the gases out of the sample tubes with a Tépler pump, 
and analysing them in a gas burette, using mercury as | 
the containing liquid, and a modified form of ae 
pipette for the reagents. The chief constituents of the | 
products of combustion were carbon-dioxide, oxygen, | 
carbon-monoxide, and ni only the merest traces of 
hydrogen and hydro-carbons being found in the gases. 
< samples represent the mean composition of the pro- 
ducts of combustion at the time of sampling. 

The first point investigated was the variation of the 
products of combustion with varying speeds, weight of 
train drawn, and gradients. These results for an engine 
of the ‘‘ Precursor” class are given in Tables I. to VI. 
(page 451). In the first column the number of the sample 





Fig.3 . FIRE-B0x “EXPERIMENT CLASS 


about 60 miles an hour, the quantity of carbon monoxide 
in the products of combustion is practically nil. Further, 
in most cases there was more than sufficient oxygen 
present to burn the carbon monoxide completely, the 
escape of this from complete combustion is due, in all 
probability, to the extremely rapid rate at which the 

are swept through the tubes and cooled down, so 
that the oxygen and carbon monoxide had no time to 
combine, @ presence of carbon monoxide in the pro- 
ducts of combustion at low speeds is due to the intermit- 
tent character of the air-supply. The escape of the 
exhaust steam up the funnel takes place in a series of 
“puffs,” and the interval between each puff varies 
with the speed of the train; hence the products of com- 
bustion are left in contact with the strongly-heated fuel 


Fig. 4. LONG{TUDINAL SECTION OF FIRE-BOX 
PRECURSOR" 

















notin use. The vacuum measured was the mean vacuum 
in the section of the smoke-box from which the samples 
were drawn. The first measurements showed that it 
varied with the time of cut-off by the slide-valve, as well 
as with the extent to which the regulator was opened. 
It depended also upon the resistance of the fire to the 
passage of the air. The vacuum reached, under certain 
conditions, was 10 in. to 12 in. of water, but on the 
average it was 5 in. to 7 in. of water, the higher figures 
being only very occasionally reached, and were 

8 'y, and were not maintained for more than a f 
minutes. When the fire-door was opened for firing, the 
vacuum sank from 5 in. to7 in. to 1 in. to 2 in., the air 





Speeds the vacuum was 


qutemng freely through the o fire-door. 
-! pln Bcf oe A 
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is given, in the second the number of cars forming the] for a time interval depending u the rapidity with 
train, in the third the gradient, in the fourth ent which the puffs alten’ aath io and wn 


mm miles per hour, determined by observing the }-mil 
posts and stop-watch ; in the fifth, pond | 1 


oxygen, carbon monoxide, and nitrogen respectively. In 


carbon partially burned compared wi total t 
Consumed. The last column, multiplied by 100, gives : 


pd arty of the carbon of the fuel lost, due to the | monoxide which escapes combustion is greatest when the 
tion. carbon monoxide, which escapes combus- engine is working heavily—e.g., drawing heavy train 


From these it i : e 
formation pe png be evident that the loss due to the 


ben paratively low speeds, with late cut-off and strong | containi 


Diasts at long intervals ag compared with much shorter 





monoxide is greatest at | sampling-pipe was connected with a U-shaj gauge, 
i P cclousell weer, ob the back of Welsh Wen 0 speeds, when the puffs f 


length of time between each puff; hence the time 
a gradient; hence the proportion of carbon 


Pp @ steep gradient. 
The vacuum in thesmoke-box was next measured. 





5 in.—but steady, and then the air supply approximated 
80 jal re-| to a steady current, and combustion was com the 
; uction of the carbon dioxide to monoxide takes place. | amount of carbon monoxide being v: 
ighth th sixth, seventh, and | Then, at the next puff, the gases are drawn out of the 
eighth the percentage by volume of carbon dioxide, | fire-box, along the fire-tubes, and into the smoke-box t 
the ninth - » before the complete combustion of the carbon monoxide | ing tables, except that in the last column the partial 
er en column the ratio of carbon monoxide to carbon | has time to take place. The effect of the gradient is that 

«ide, which shows the ratio of the weight of carbon | of reducing the speed of the train, thereby i 
PLY, barat to that completely burnt; in the tenth | the 
ened, the ratio of the carbon monoxide to carbon | during which the products of combustion remain in con- 
«de plus carbon dioxide, which gives the weight of | tact with the incandescent fuel is also increased. The , 
the eavier the train, the greater is this slowing down when | steady, but were obtained in a 

i ditions necessary 


or nil, 


ery 
The results are og in Tables VII., VIII., and IX., 
page 451, the 


ta being the same as in the preced- 


vacuum in the smoke-box, measured in inches of water, 
increasing | is given. 


From these tables it will be seen that the most efficient 


combustion takes when the vacuum is relativel 
small and the ad : 


high. The higher vacua were never 
of jerks. The con- 
for the most effective combustion 


require that the current of air supplied to the fire should 
be a steady current, and the amount sufficient to render 
the velocity of combustion great enough for the 
The | of the necessary steam. The employment of the exhaust 
steam to induce the air supply is only efficient at high 


uction 


ow in extremely rapid suc- 


; : lass scale. The fitted with a glass | cession, so maintaining a stead vacuum in 
intervals when running at high speeds, and'at speeds of | fap, eo thatit could be shuted during sampling and then | emoke-box, while the ‘sir is pushed in through the ash- 
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TABLE X.—Lie-steeet, Liverpoor, To SHREWSBURY. 


12 Noon ex LiMk-8STREET. 


TABLE XI.—Preston To CARLISLE AND CARLISLE TO CREWE. 
11 a.M, EX Preston. 4.12 p.m. Ex CARLISLE. 


| 





| 


Carbon | Carbon 
Dioxide. Oxygen. 


Monoxide. 


| No. 


Smoke-Box. 
| No. of Cars. 


Vacuum in 


| | } } 
. | | Carbon | Carbon | 
Gradient. Speed pioxide.|O*8"-| yonoxide.. be Dit 


in 


! | 
Nitrogen, co 
COs 


| 
00 
00+C0>, 


| 


Pressure in 
Ash-Pan. 

Vacuum 
Smoke-Box. 








18 
18 
18 
1 


lin 110 up | 53 
10 | Lin155up | 63 
10 | 1 in 208 down | 51.4 
10 | 1in 1130up | 54.5 
10 | 1 in 150down | 75 
Lin 2223 down) 51.4 
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| 10 
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* The pressure in the ash-pan 


being taken as causing a pressure of 1 in. of water. 
TABLE XII.—Crewe To CaRListe. 1.12 P.M. EX CREWE. 


was calculated from the velocity, a speed of 66 ft. 


° 
= 


10 | lin13lL up 
10, lin75up 
10 lin 75 up 
10 lin 75 up 
10 | 1in125 up 
10 | 1lin18iup 
10 | lin 142 up 
| lin 110 up 
sg 
7 1 


§ 
a5 
eS 
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0.051 
0.086 
0.071 
0.032 
0.053 
0.029 
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25 


COOL RR TOROS 
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0.076 
0.030 
0.111 
0.041 
0.000 
| 0.032 
0.067 
0.000 
| 0 000 
0.000 | 


0.031 
0.063 
0.000 
0.000 
0.000 


NLA@NNSY 
MARLO DpWOSO 
N HR ODaweno 
PeeKrsoscesroer 
SOS BORE 
RESSSSLARS 
HON AWWW 





per second 





Non-Stop. TABLE 


XIII.—Crewe To CaRListe. 12 38 p.m. EX CREWE. 





| | | 
a 


Carbon Carbon 
Gradient. Speed Dioxide. Oxygen.| sonoxide.' ae 


No. of Cars. 


| No. 


| ‘| 
| 
|Speed 
| 


| 


Nitr D, | co 
a 


Pressure in 


M co 
CO, CO+CO, 


Ash-Pan. 


Smoke-Box. 


Carbon | | Carbon 
Dioxide. |°*¥8*"- | Monoxide. 


co co 
| COg | COFCO 


Nitrogen, 
| &e., by 
| Diff. 


Ash-Pan. 
Vacuum in 
Smoke-Box. 





'] Vacuum in 


i 





miles 


85.1 
83.4 
82.9 
82.5 
81.8 
83.5 


et et et et ee 
et pe pt tt 
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TABLE XIV.—Carewe to CARLISLE. 11.22 p.m. Ex CREWE. 


| miles | 
jper hi 
9| lin470up | 

9 | 1 in 184 down 

16 | 1in193 up | 50 
16} lini3iup | 

16 | lin 131 up 

16 lin75up | 30 
16 lin75up | 

16 lin75up | 

16 | 1 in 125 down! 

16 | 1 in 172 Gown 7 
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TABLE XV.—Cnewe To CaBiisir 


| Pressure in 
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pan dampers and thence through the fire at a mode- 
rately high and fairly constant re, due to the pas- 
sage of the engine th h the air. When the thickness 
of the fire is considerable and the air supply is inter- 
mittent, as when the steam-blast is employed and at low 
speeds, the tendency for the carbon-dioxide to be reduced 
to carbon monoxide is greatly increased ; hence a priori 
one would expect a much smaller loss of carbon, due 
to the formation of carbon - monoxide, in an engine 
with a thin fire than in one having a deep fire. This 
point was next investigated. The engine employed was 
a London and North-Western Railway locomotive of the 
‘* Experiment ” class. In this class of locomotive the fire- 
box is only about one-half as deep as in the “ 4 
class, but considerable larger in other directions. This loco- 
motive was fitted up with the same sampling apparatus and 
vacuum.-gauge as in the seers case. The runs selected 
were nearly all on the isle route, and include all the 
heaviest, lon ae x on the London and North- 
Western way system. The loads taken were, as a 
rule, very heavy, and the average speeds high. Farther, 
this class of engine was specially designed with a view to 
working heavy passenger traffic on the London to Carlisle 
route. The road from Crewe to Carlisle is anna 
heavy, the gradients being all fairly steep, the trac 

being almost continually up hill from Preston to Shap 
Summit (Fig. 6). The first run was from Liverpool to 
Shrewsbury and back, in which the load was by no means 
heavy, and the speed high. The results are given in 


Table X., above. 
with those in Table V. 


If these results are aay tee 
(page 451), it will be seea that the percen of carbon 


monoxide is not so high with the ‘‘ ixperiment” class 
as with the “‘ Precursor” claes—the highest in Table V. 
being Nos. 3 and 5, in which the carbon monoxide reaches 
4.2and 3.8 per cent. respectively ; the highestin Table X. 
being No. 3, which is 1.7 per cent. of carbon monoxide. The 
tial vacuum in the smoke-box is also much less in the 

‘ Experiment” class than in the “‘ Precursor” class, due to 
the decreased thickness of the fire, which offered less resist- 
ance to the passage of the air and also to the increase in 
area of the grate. The vacuum in the smoke-box in this 
class was about 3 in. to 5 in. of water, higher figures only 
being very occasi ly reached. The next runs were all 
on the Crewe to Carlisle route, and the results are given 
in Tables XI. to XV., above. 
The figures in these tables show a very great diminution 
in the percentage of carbon monoxide; even in the 





highest it is less than 2 per cent., while the carbon dioxide, 


in the majority of instances, is high. The ‘‘ gas-producer” | b 


action of the fire-box, resulting in the partial reduction of 
the carbon dioxide to monoxide is very greatly reduced, 
as the results show, by reducing the depths of the fire. 
The effects of heavy working when the full pressure of 
the boiler is on the cylinders, and the induced draught 
fierce and intermittent, are especially noticeable in 
Table XIV. This train was practically the very heaviest 
train running on the system, and demanded the full 
power of the engine. The rapid passage of the air through 
the thinner fire resulted in holes being made in the fire by 
the “‘jerky” steam-blast, and uently a large amount 
of air was drawn through the fire, which no time to 
come into contact with the fuel, owing to the rapidity of 
its passage. The passage of so large an amount of excess 
air resulted in a considerable lowering of the temperature. 
_ The results in the other tables show a similar increase 
in the amount of oxygen when the engine was working 
heavily. Comparing the results for the ‘‘ Experiment” 
with those for the ‘‘ Precursor” class, the advantage of 
employing @ thinner fire is manifest, so far as efficient 
combustion is concerned. At the same time, it is evi- 
dent that a greater amount of judgment in firing is re- 
quired, in order to prevent the fire ing into holes 
and an unduly large excess of air being drawn through 
the fire, thereby reducing the temperature, and _ seriously 
impairing the steam-raising power of the engine. The 
resence of the carbon monoxide in the products of com- 
ustion, together with excess oxygen, may be due to either 
the cooling of the gases before the combustion was com- 
plete, or to incomplete Lorne 
_ Considering all the drawbacks of the method of supply- 
ing the air to the fire-box, the results for both classes of 
engines show a very great efficiency, and compare very 
well with stationary and marine boilers, employing either 
natural or forced —— The above results only take 
account of the carbon lost as carbon monoxide, the other 
means of loss of fuel are :— 


1. Loss of carbon as smoke. 
2. Loss of unburnt hydrocarbons. 
3. Loss of solid fuel as fragments thrown out by the 


steam-blast. 


At the stage of the combustion when the samples were 
taken—that is, after the smoke had cleared—the amount 
of unburnt hydrocarbons was nil, only very slight traces 
being found in the samples. The loss of carbon az smoke 


| was not excessive, as comparatively little smoke is emitted 


a locomotive when running. The loss of solid fuel 
thrown out a the steam-blast through the funnel is 
extremely difficult of estimation, but is considerable in 
amount. The heat carried off in the products of combus- 
tion is another source of loss of fuel, but one of the most 
difficult of remedy in a locomotive, where space is limited, 
and where increase of weight beyond certain limits is 
undesirable. 

The figures in the foregoing tables represent the com- 
bustion taking place in first class locomotive practice and 
on express trains of high average s s. ‘The loss due 
to the formation and escape of carbon monoxide must 
necessarily be greater with low-speed trials, owing to the 
intermittent character of the air supply. 

The employment of a suitable forced draught, by means 
of which the air supply would be under control, should do 
much to reduce the loss of solid fuel, thereby removing 4 
source of danger and also doing away with the depend- 
ence of the air supply — the speed of the engine. 

Before concluding, the author wishes to express his 
— indebtedness and thanks to Mr. George Whale, 

hief Mechanical Engineer to the London and North- 
Western Railway for the sp!endid and generous facilities 
placed at his disposal ; to Mr. T. E. Goodeve, who accom- 
panied the author and assisted him onthe many journeys 
and ie the very numerous arrangements necessary 
for the research. The author also wishes to thank Pro- 
fessors Donnan and Watkinson for constant advice and 
criticism during the ee of the research, and to the 
Treasury for a grant from the research fund to defray 4 
portion of the expenses entailed in the work. 





COMBUSTION AND HEAT BALANCES IN 
LOCOMOTIVES. 
Based on Experiments with the Pennsylvania Railroad 
Testing Plant.* 
By Mr. Lawrorp H. Fry. 

In the present paper the author proposes to discuss the 
results of certain trials of locomotive engines, in so far a8 
they deal with the processes of combustion and evapora- 

on. 

The tests were made on the locomotive-testing plant of 


* Paper read before the Institution of Mechanical 
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the Pennsylvania Railroad, which was exhibited at the 
St. Louis Exhibition. Part of the tests to be discussed 
were carried out at St. Louis, and part at the shops of the 
Pennsylvania Railroad at Altoona, where the testing 

lant was installed at the close of the St. Louis Exhi- 

ition. The complete official report of the St. Louis tests 
will be found in the library of the Institution (‘‘ The 
Pennsylvania Railroad System at the St. Louis Exposi- 
tion: Locomotive Tests and Exhibits.” First edition, 
Philadelphia, 1995.) 


Tests aT THE St. Louis ExursirIon. 


The tests were carried out by Mr. F. D, Casanave for 
the Pennsylvania Railroad, with the assistance of an 


TABLE I.—Dr™ensions OF THE BOILERS. 


| 
Sint Oa - TF 


The tests carried out were very elaborate, but for the 
“semen pe attention is directed to the boiler per- 
‘ormance only. Eight locomotives were tested, a series 
of tests being made with each, but only four series of tests 
are considered in the present paper. Of the others, one 
boiler had a Pielock superheater, and is therefore not 
com ble with the others ; two other boilers were only 
worked through a short range of power, and in another 
series the air-supply was so irregular as to prevent an 
accurate determination of the heat balances. The series 
of tests which have been used are the following :— 


100.—Twelve tests on a single-expansion ‘* Con- 





Series 
solidation” type locomotive, No. 1499, of the Penn- 
sylvania Railroad. This engine has cylinders 22 in. in 
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2,482. 26 
2,641.22) 
2,902.05 
3,000.05 


2,319 


sq. ft. 


166.40 
218.92 
220.30 
151.69 


157 


| sq. ft. 


2,315.86 
2,322.30 
2,681.75 
2,848.36 


2,162 


50.44 
75.27 
60.01 
60.12 
4L7 




















Cotumn 7.—The volume of the fire-box is the total cubic contents of the fire-box, less the volume of the fire-brick arch and 


its supporting tubes in series 200 and 800. 
CoLuMN 12.—The fire-box 


heating-surtace in series 200 and 800 includes the ex 


surface of the fire-brick arch tubes. 


posed 
CoLumN 18.—The tube heating-surface is measured on the interior surface with which the hot gases come n contact. 


Nors. — Fire-boxes are all of steel, 


* See Fig. 25, page 455. 
TABLE I1.—Expermentat Data. 
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(Collected from various parts of the St. Louis Report.) 
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TABLE III.—Exprrmentat Dara. 
(Collected from various parts of the St. Louis Report.) 


p.c. | p.c. |p.c. ip.c. 
.386 | 11.70 | 0.07 7. 


Pp. C.|p. c.| p.c. 


So 
i) 
a 
=~ 
R 
2 
a 


SSQtee ss 


11.67 
12.48 
9.75 


14,119 
14,124 
14,651 


SeSSRESSSE 


FPP Pry Se 


85 


16.33 
11.03 











PERSPPPRErSs 
SRP SESE RAS 





48.69 


co 
= 








Series 200. 


11 12 ca | 5 16 | 17 | 18 Pa 


ee 
| & 


Gas Analysis. 





By Volume. By Weight. 


C0» 


co|o | N 


Heating Value 
ciency of Boiler. 
Heat Lost by Pro- 

duction of CO. 


of Dry Coal. 


co; Oo 


Measured  Effi- 








2312 
2221 
2203 
| 2152 





139.04 

















2220 
| 80.2 | 2162 667 
advisory committee appointed by the American Railway 
Master Mechanics’ Associstion and the ican Society 
of Mechanical Engineers. This committee consisted of 
F. Hi Olark, 1. H. Veughan, and 0. ft Queresu, Ero 

. H. Clar! . H. Vaug be a. 

fessor W. F. M. Goss was elected chairman of the com- 
mittee, and appointed as a committee of one to outline a 
detailed programme for carrying out the tests. Sub- 
sequently the advisory committee was supplemented by 
three affiliated members, a equal voice and vote in 
the work and deliberations of the advisory committee. 
The affiliated members were Mr. John A. F, Aspinall, 
general of the Lancashire and Yorkshire Rail- 
way, Mr. Karl Steinbiss, director of the Royal Prussian 
Railways, and Mr. H. V. Wille, assistant to the super- 
intendent of the Baldwin Locomotive Works. The 
present author attended some of the last meetings of the 
advisory committee as substitute for Mr. Wille. 
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diameter, with a 28-in. stroke, and driving-wheels 4 ft. 8 in. 
in diameter. 

Series 200.— Twelve tests on a single - expansion 
“Consolidation” type locomotive, No. 734, of the Lake 
Shore and Michigan Southern Railway. This engine has 
cylinders 2lin. in diameter, with a 30-in. stroke, and 
driving-wheels 5 ft. 3 in, in diameter. 

Series 600.—Eleven tests on a Vauclain four-cylinder 
balanced compound ‘‘Atlantic” type locomotive, No. 535, 
of the Atchison, Topeka, and Santa Fé Railway. This 
engine has two high-pressure cylinders 15 in. in diameter, 
and two low- re cylinders 25 in. in diameter. All 
four cylinders have a stroke of 26 in. The driving-wheels 
are 6 ft. 7 in. in diameter. 

Series 800.—Eleven tests on a Cole four-cylinder 
balanced compound “Atlantic” type locomotive, No. 
3000, of the New York Central and Hudson River Rail- 
road, This engine has two high-pressure cylinders, 154 in. 





in diameter, and two low-pressure cylinders, 26 in. in 
diameter. All four engines have a stroke of 26in. The 
driving-wheels are 6 ft. 7 in. in diameter. 


9. SUMMARY OF HEAT BALANCES. 
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Dry Coal Fired per ‘vot of Grate per hour: 
The boilers of the locomotives under consideration aré 


shown in Figs. 1 to4 (page 455), while the general dimen- 
sions these boilers are collected for convenience 
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-eference in Table I. (opposite) It will be seen that 
a tel mervow firebox (3 fu. 42 in.) 
ft.4in.). Two 


t. 
other two had 


of the boilers had a narrow fire- 
the other three wide boxes (5 ft. 6 in. and 6 
of the boilers had no fire- w the 
fire-brick arches carried on water-tubes. 


The results obtained in the tests are given in Tables IT., 
IIL, IV., and V. (pages 456 and 457). The figures 


TABLE IV.—Expermmentat Data. 


one 
and 
wi 


the eva 


measure of the com 


paper a study of combustion is to be made, and the best | and of the ap 
: is the rate of coal consump- | Pennsylvania Railroad Company’s report. 
tion per square foot of grate. It is convenient to have | 
tion referred to the same basis of comparison. | 


tus and methods can be found in the 


In preparing for a test the locomotive was started and 
gradually brought to the required conditions of speed and 


The efficiency of the boiler, column 12, is that measured | cut-off, and after running for ten or fifteen minutes under 


directly by the tests by dividing the heat of evaporation | these conditions the test was n. 
by the heat value of the coal fired. | 


Serres 600, 


(Collected from various parts of the St. Louis Report.) 
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e | . . . le | | . 
601 | 180 68.6| 1476 | 500) 217.6; 18.10; 0.301 18.10 8.67 14,992 | 78.43; 0 | 10.63) O (8.50) 80.87 15.55 | 0 |9.05 75.40 
602 | 180 55.3 | 1607 | 515) 215.7 | 24,17, 0.403 | 24.17; 4.48 | 15,128 | 71.06) 0 | 11.7, 0 |6.87| 81.40 17.16| 0 |7.80) 75.54 
603 | 180 |55.7| 1762 | 530) 221.0 50, 0.476 | 28.50 5.39 | 14,853 | 73.66 /0.63, 11.93 | 0.13' 6.20) 81.74 | 17.41 | 0.12/6.58! 75.89 
604 | 180 (56.9) 1882 | 560| 220.4 | 42.56 0.709 | 42.56, 7.14 15,067 | 64.50; 0 11.50) 0 7.30) 81.20 16.80 | 0 |7.75 75.45 
605 | 111.5 |59.3) 1835 | 671) 220.6 | 42.49 0.798 | 42.49) 7.28 | 15,008 | 66.16 |0.49| 11.55 |0.10'7.60) 80.75 | 16 85 |0.09/8.06 | 75.00 
606 | 180 (66.9) 1793 | 577| 219.2; 51.03, 0.850 | 51.03 8.58 | 14,986 | 64.99 /0.32) 12.73 |0.07/ 5.70) 81.50 | 18.53 |0.06/6.03 75.39 
607 | 180 (64.2) 1975 | 625| 221.9| 67.86) 1.123 | 67.86 10.65 14,663 | 62.48 |0.78 12.70 | 0.17) 5.18) 82.00 | 18.45 |0.16/5.42 75.97 
609 | 120 |78.2| 1046 | 652) 221.2 | 92.06, 1.534 | 92.06 11.95 16,005 | 50.12 |2.44 11.97 | 0.53 5.20 £2.30 17.48 |0 49/5.52) 75.61 
613 | 90, |55.2| 2177 | 660) 219.5 |105.52 1.759 |105.52 12.91 | 14,996 | 47.27 /1.60! 14.13 | 0.40 2.13) 88.34 50 |0.37/2.24 76.89 
610 | 73.3 |78.8| 1997 | 669) 211.4 |120.57| 2.000 |120.57, 13.62 14,868 | 44.05 |4.57, 13.45 | 1.15) 2.76 82.65 | 19.56 |1.0€|2.91 76.47 
611 | 120 aes 2162 | 689) 221.0 |117.87) 1.965 [117.87 14.11 15,070 | 46.05 |2.27| 12.07 | 0.50) 5.27, 82.16 | 17.61 | 0.47|5.60; 76 32 
| | l I ' | ' i 








TABLE V.—Exprerimextat Data. Senres 800. 
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a peers ———— | _—_— —_ ote mbsicnetinate a weeaieamapen 
| Mean Tempe- Water Evapo- Sd ee 
+3 | Dry Coal s : f 
2 | ture. | Fired Hour| "ated from 4 Se ES) Gas Analysis. 
BH | | | [ine andat212deg| $ e2 | 
= |»! lel Pe x Hour per | @ % |2~| —— 
- | a ls ‘oot uare Foot. | &g | oR |e? 
¢6| 8/8/88 F 3 et xa cited et Bs gs By Volume. By Weight. 
Z% 3/218 S\eg| | of of so | > 2s at - 
¢ £ 2 & 8) €& got. Heating), Of. |Heating $F 32 gs ae 
& £ |S ez |g! F& Grate surtace.FMt®\surtace, = | 3% [ze| CO, CO | N | co, |co}0| N 
min. |deg deg. deg |Ib. per, Ib. Ib. Ib. |B. Th.U.| p.c. |p.c.| p.c. |p.c./p.c.) p.c. | p.c. p. ¢.|p.¢. p.c. 
|F.| F. | F. |sq. in.| Ib. | per Ib. | 
801, 190 |51.7| 1856 | 512| 200.4 25.79| 0.429 |801.3| 5.01 | 14,976 | 75.84| .. | 12.08| .. |6.78) 81.24 | 17.58) .. |7.14| 75.38 
802} 180 |54.3) 1988 | 536, 210-8 35.05, 0.583 | 374.8| 6.23 | 14,967 | 69 .. | 12.27| .. |4.18| 81.60 | 17.68 | .. |6.64) 75.78 
805 180 |50.1| 2180 | 587/ 299.2 | 47.24) 0.786 |481.7| 8.01 | 15,067 | 65.88 |0.88| 12.10 |0.07 |6.63| 81.20 | 17.66 |0.07 |7.04| 75.23 
809 120 |52.9| 1958 | 680 218.7 | 60.61) 1.008 | 600.4| 9.99 | 14,982 | 63.95 0.30| 13.20 |0.07/5 _ | 81.78 | 19 20 |0.06 5.29) 75.45 
806 180 41.8 2057 | 631 220.4 | 62.88) 1.087 | 624.0| 10.88 | 15,076 | 64.05 |0.42| 18.68 |0.10/4.87 | 81.90 | 19.70 |0.09 4.60) 75.61 
813 90 |50.9| 1946 | 685) 220.0) 69.64) 1.158 | 662.4] 11.02 | 14,862 | 61.81 0.41/14 —_/0.10/8.70/ 82.20 0.09|3.90] 75.81 
$14 60 49.3 2259 | 675 220.2 | 77.94] 1.296 | 755.9) 12.57 | 15,085 | 62.11 |0.23) 12.50 |0.05 5.85 | 81.60 | 18.18 |0.U5 6.19] 75.58 
815, 60 |51.5| 2174 | 678 222.3 | 98.76] 1.642 | 781.0] 1299 | 14,967 | 51.02 \0.42) 13.55 0.10/4.80) 81.55 | 19.67 |0.09/5.06) 76.18 
807) 180 \50.4| 2111 | 672) 291.4) 97.79| 1.626 | 799.0| 13.29 | 14,876 | 58.05 |1.25| 18.67 |0.80|4.07| 81.96 | 19.81 0,28 |4.29| 75.62 
811) 120 |42.9 2314 | 716 219.6 |116.25) 1.934 | 897.1] 14.92 | 14,958 | 49.83|L | 12.97 |0.28/6.08| 81.77 | 18.86 |0.21|5.82) 75.61 
S12 105.6 48.5 2889 748 2128 134.15, 2281 | 982.5] 16.84 15,081 | 46.89 (0.25 13.90 |0.63|3.13 | 82.84 | 20.15 0.57/3.28| 76 
| i ! 
TABLE VI.—Heat Batances. 
ae bod Rate of Firing in Pounds of Dry Coal per Square Foot of Grate per Hour. 
—- | Items of Heat Balances. 2 | 30°; 40 | 50 | 6 | 70 | 80 | 9 | 110| 120; 180! 140 
Loss by formation of CO... 0. 3.00 6.80 | 11.40} 13.80 
; { Loss by products of combustion 19.47 16.60 14.71 | 14,12| 13.85 } 
Series 100 4 Loss by unburnt coal .. aa -| 1.82 13.02 20.90 | 22.40} 23.00 } 
| | Loss by radiation .. | 871 3.68 2.79 | 2.48) 2.35 
| \Heat of evaporation .. 74.20 63.70 55.80 49.60 | 47.00 
| —— — —— eee | 
100.00 100.00 100.00} 100.00| 100.00 
| Loss by formation of CO... 0.25 0.4c] .. | 0.60 0.80| 0.90 1.10} 1.20 
{ Loss in products of combustion 18 26 15.73) .. | 14.08 12.80] 11.92 11.15| 10.96 
Series£00 |{ Loss by unburnt coal... 5.89 | 16.77 25.20 31.80 | 37.10 41.55| 43.58 
Loss by radiation .. ; 8.60 | 8.20 2.87 2.60/ 2.88 2.20) 2.11 
Heat of evaporation .. 72.00 63.90 57.30 52.00} 47.60 44.00, 42.20 
100.00 100.00 | 100.06 100.00 | 100.00 100.00 100.00 
Loss by formation of CO 0. 0.10) .. 0.40 0.90; .. 1.50} 2.30; 280 
Loss in products of combusti 16.39) 16.22 14.60 | 18.30 12.31] 11.24] 10 88 
Serics (00 |) Loss by unburnt coal . 8.55| 9.13 19.27 | 27.00 32.90] 37.95 | 89.70 
| Loss by radiation . 8.81] 3.55 8.13 | 280 2.59} 231| 292 
| ‘Heat of evaporation 76.20) 71.00 62.60 | 56.00 50.70| 46.20} 44.40 
dl 100.00} 100.00 | 160.00 100.00 100.00 | 100.00 | 100.00 
Serics sco | (Loss by formation of CO. .. | 0.20 | 0.80) | 0.40 0.50 0.60 0.70 
(Constart || Loss in products of combustion 17.20 | 16.00 | 14.88 13.64| 12.95 12.04 
speciic |) Loss by unburntcoal.. .. 4.90 18.84 21.40 28.00 32.90 87.70 
heat ) | Toss by radiation .. .. 3.70 | 333 8.02 2.76| 2.55 2.36 
|\Heat of evaporation :. | 74.00 | 66.60 60.30 55.10| 51.00 47.20 
' panes inal pee vee RA Peer Se: aes 
oe 100.00 | 100.00 | 100.00 100.00| 100.00 100.00 
Series 900 | (Loss by formation of CO... 0.20| .. | 030 0.40 0.50| 0.60 0.70 
(Variable Loss in products of combustion 17.71 -- | 16.56 | 15.48 14.49} 13.70 12.84 
specific || Loss by unburntcoal.. .. 4.10} .. | 13.80 | 20.80 27.15| 32.15 36.90 
heat.) | Loss by radiation ‘ 8.70} .. | 8.83 3 02 2.76) 2.55 2.96 
Heat of evaporation .. 74.00] .. | 66.50) | 60.30 55.10} 51.00 47.20 
100.00 100.00, r 00 100.00) 100.00 100.00 





























given in column 1, headed 
Series 100. The tests in each table 


’ “Test No.,” serve to 
identify the tests, Thus, Test 110 is the tenth test of are 


in | pan 


the figures given in the Pennsylvania 
Uo PIN inet to Lone ee celeantio eal ion 
en ave weig 

1 se calculated the 


hat | is more conveni 
that | by volume, and the author has therefore < 


The gas anal by volume as given in columns 14 to 17 
‘> phy silroad Com- 





At the start the 


| water-level and the condition of the fire were noted, and 


TABLE VII.—Efficiencies of Combustion and of Heat 
Absorption. 
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| | absorption of Heat- pe elageeg  g! 
= ~4 s 
as 3. ‘ing Surface referrea| att : § 
i. .8 o_o eri t's J 8 
:| by - ig, 
B | cs) Heat Pro- | oHE ws 
rah Pr Ses Mae 
| 4 oe 
z 5 Fired, | “tion, [SAC SES ARE 2 
c. c. percent. | percent. | Ib. Ib. } 
1001; 2.62 b7.88 77.91 | Po | 20 4.33 } 
1002, 16.02 82.98 70.38 83.7 40 | 7.42 | 60.44 
1003| 27.70 72.30 68.59 81.1 60 9.75 | 
1004) 33.80 66.20 62.08 78.7 80 11.65 | 
1005) 36.80 63.20 49.35 78.1 90 12.30 
2001) 6.14 98.86 7660 | 806 | 30 4.44 
2002) 17.17 82.83 67.10 | 81 50 6.55 | 76,27 
2003) 26.80 74.20! 60.17 81 70 8.25 
2004) 32.60 67.40 54.60 81 90 9.61 
2005; 38 62 49.98 £0.6 110 10.80 
2006) 42.65 | 57.35 46.20 806 130 11.80 
2007| 44.73 65.27 41.31 80.2 140 12.10 
6001) 3.60 96.40 80.01 83.1 20 8.90 
6002; 9.23 90.77 74.55 | 828 30 5.50 60.01 
6003) 19.67 80.33 65.73 | 8 60 8.10 
6004) 27.90 72.10 6880 | 815 70 10,20 
6005) 31.40 65.60 58.49 81.4 90 11.80 
6006) 40.25 59.75 48.61 | 81.3 110 13.15 
6007| 42.50 57,50 4662 | 6i1 120 13.80 
8001; 5.10 94.90 77.70 | 82 30 | 574 
8002) 14.14 85.86 69.33 81.4 50 8.60 60.12 
8003) 21.80 78.20 63.32 81 70 10 90 
| 28. 71.50 57.86 81 90 12.80 
8005) 33.50 66.£0 58.65 80.5 110 14.50 
8006) 38.40 61.50 49.56 80.5 130 | 15.85 





thereafter all coal and water used were taken from a 
weighed supply. The feed-water was weighed, and 
checked by meter readings. The coal was weighed, read- 
ings of the scale being taken by two observers. The 
boiler pressure was from a qanee on the dome, and 
checked by a gauge in the cab. @ fire-box and smoke- 
box temperatures were measured with Le Chatelier 
thermo-couple pyrometers. The fire-box temperature was 
taken about the middle of the fire-box, and below the 
fire-brick arch when there was one. The smoke-box tem- 
perature was taken about 1 ft. ahead of the centre of the 
tube-plate. The positions of the pyrometers are shown 
in Figs. 1 to 4 (page 455). The smoke-box gases were 
— = the centre of nay - amy — 

y an Oreat apparatus, three ie for 
each test. Towards the close of the. test the fire was 
brought back to as Cm | as possible the same condition 
as at the beginning, and the water brought back to the 
same level as on starting. 

The coal used for all the tests was from the mines of 
the Berwind-White pag oe Company, Pennsyl- 
vania. It was chosen as being a bituminous coal with a 
high percentage of fixed carbon, little ash, producing little 


smoke and having the least pan tendency to clinker. 
The tests showed it to be of excellent quality, but very 
friable. The proximate analysis of the coal was :— 
Per Cent. 
Fixed carbon si 75.85 
Volatile combustible 16.26 
Ash ... poe oe 7.00 
Moisture 0.90 
100.00 
Sulphur determined separately ... 0.90 


The analysis of the coal was made in accordance with 
the method decided on by the Committee of the American 
Chemical Society and given in vol. xxi., No. 12, of their 
Journal. The ultimate analysis of the coal was :— 


Per Cent. 

Carbon 84.20 
Hydrogen 428 
Nitrogen 1.44 
Oxygen o 2.94 
Suip ur 0.80 
Ash ... 6.34 

100 00 
Calorimeter test 15,025 B.Th.U. per lb. 


A proximate analysis and a calorimeter determination 
of the heating value of the coal were made for each loco- 
motive test. A slightly modified William Thomson 
calorimeter was used. This was s' q by testing 
in it two samples of coal which were previously tested in 
ten different bomb calorimeters, of which one was at the 
Bureau of Standards in Washington. mean of the 
ten determinations was taken as the ting value of 
the two coals. A sofficient amount of these coals was 

to allow the Thomson calorimeter to be fre- 
quently checked. ; 

The averages of the heating value of the coal for all 
the tests of each series are as follow :— ° 
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B.Th.U. per 
Pound of Dry Coal. 
Series 100 .. 14,166 

iS) ee sa, ae 

oi 1 ites abst oe se», Saas 
or = eee eee oss ‘ine 14,979 

Calculation of Heat Balances fron: Tests.—To bring out 
the meaning of the figures obtained in these tests, the 
Tables VI. and VII., page 457, 
and ‘drawn Figs. 5 to 9, 456. Table VI., page 457, 
gives heat balances for baw 9 of the four locomotives at 
various rates of combustion, and Table VII. shows the 
efficiency of combustion and the efficiency of the heat 
absorption of the heating surface for each locomotive at 
various rates of combustion. The processes by which 
these tables are derived from the test results will now 

described. 

Boiler Efficicency.—In the first place, the rate of evapo- 
ration and the boiler efficiency are plotted in Figs. 10 to 
13, e 456, in relation to the rate of combustion. As 
explained above, the rate of combustion and the rate of 
evaporation are referred to the square foot of grate. 
Now, in order to draw general conclusions from these 
test results, it is desirable to draw smooth curves through 
the puints obtained. To express tho relation between the 
boilet efficiency and the rate of combustion, the following 
formula, having the form proposed by Rankine,* has been 


(1) 


author has construc’ 


where F is the boiler efficiency in per cent. 
G is the weight of coal fired per hour in pounds per 
square foot of grate area, 
’ The other symbols are constants, as follow :— 
Ky is a constant depending on the heating value of 
the coal, as explained below. 
S is the heating surface in square feet. 
R is the grate area in square feet. 
B and N are constants depending on the design of 
boiler and quality of fuel. 
To find the constants B and N from agiven series of 
results, it is convenient to transform the equation (1), 


writing 
F (1+ nie *) = B, 


Therefore 
(2) 


Now if W is the weight of water in pounds evaporated 
from and;at 212 deg. Fahr. per square foot of heating 


F+NFMGR pg 


Fig. 74. RELATION BETWEEN BOILER EFFICIENCY 
wha @ RATE OF EVAPORATION. 


100. 


F-83-43-40 


: ted per square foot of Heating 
(459.6) aah mt ny en a at 212°) 
surface hour, and K = Ky = heating value of 
the coal in B.Th.U. per Hel = g 3 ‘ . 
F _ 966 WS / Heat of evaporation 
100 KGR \ Heat in coal fired 
and hence 


weFkoGR 


and equation (2) becomes 

F+NW=B 

F=B-NW itn | aiiy ae 
An equation of this form has been much used by Pro- 


* “The Steam-Engine,” Sixth Edition, page 293, 


fessor Goss,* and its identity with Rankine’s equation 
was shown by Hale.+ As this equation represents a 
straight line, it is a simple matter to determine the con- 
stants which to a given group of results. In 
Fig. 14 the boiler efficiencies for the four series of tests 
are plotted in relation to the rates of evaporation per 
square foot of heating su and straight lines are drawn 
to show the mean tion. From these lines the follow- 
ing values of the constants are found :— 


89 
89 
89 
8 





Series 100 .. 


By inserting these constants in equation (1) the boiler 
efficiency curves in Figs. 10 to 13 are obtained. 
(To be continued.) 








CONVERSION OF DIAMONDS INTO COKE. 


The Conversion of Diamonds into Coke in High Vacuum 
by Cathode Rays.t 
By the Hon. Cuartes A. Parsons, O.B., F.R.S., and 
Aan A. CAMPBELL SwINTON. 

Tue objects of the experiment were three-fold : firstly, 
to ascertain whether a diamond could be entirely con- 
verted into coke or graphite by heating in a vacuum by 
cathode rays ; secondly, in the event of this being found 
practicable, to make a determination by Féry’s optical 
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pyrometer of the temperatureat which the conversion takes 
place ; thirdly, to endeavour to ascertain if, during the 
conversion, any was emitted or absorbed by the caahe, 

The vacuum tube employed is shown in the illustration, 
where A and B are the two aluminium electrodes, C the 
diamond ; there isan air-tight ground-glass stopper joint, 
through which the diamonds were introduced. Alter- 
por current was employed, each of A and B acting as 
cathode and anode in turn, while their concave curvature 
was such as to accurately focus the cathode rays on to the 
diamond. The latter was'supported on a plate of iridium, 
which, in turn, rested in a platinum cup, this arrange- 
ment being designed to prevent any stray cathode rays 
which might miss the diamond from strikin the glass 
walls of the tube and melting the latter. During the 
experiment the tube was connected to two mercury 
pumps of the Toepler type, and in connection with the 
tube there were also attached two spectrum analysis 
discharge-tubes for the pu of collecting and exa- 
mii some of the resi ual gas in the tube, both before 

ter the conversion of the diamond into coke. 

The alternating current from the mains, which was 
of eighty-five periods second, was passed through the 
rimary of a 10-in. Rhumkorff coil, with the contact- 
Freaker and condenser disconnected, with an adjustable 
choking coil in series in the primary circuit, eo that the 
secondary voltage could be varied from about 5000 to 
12,000 volts. A reflecting milliam meter was em- 
ployed to read the current through the tube, while the 
volts across tube’s terminals were measured by an 
electrostatic voltmeter. 

Two diamonds, each about 0.2 in. in diameter, were ex- 





be ge mee —— Society of Mechanical Engi- 
vol. xxii., ‘ 
t Trunpestiann, Knerican Society of Mechanical Engi- 


neers, vol. xviii., page 330. 
BS a read before the Royal Society, January 16, 





to 9600, and the current rising to 45.5 m 





perimented with. The first was entirely converted into 
coke without difficulty, while in the case of the second 
the process was stopped when most of it had been go 
converted, the residue being black throughout its mags, 
As the proper degree of vacuum was reached by working 
the mercury pump3, and as the volts were raised, the 
diamond in each me red, and then intensely white 
hot, till, with about 8000 volts and 44 milliamperes 
(352 watts) passing through the tube, the diamond began 
to throw off small sparks. On the volts — increased 
illiam peres 
(436 watts), the sparks thrown off became more numerous 
and the diamond commenced to become black. Finally, 
with 11,200 volts and 48 milliamperes (537 watts), a rapid 
disintegration of the diamond took place, with consider. 
able increase in volume, the residue having much the 
ap ce and consistency of coke. 
he temperature of the diamond, as given by the 
pyrometer during disintegration, was 1890 deg. Cent. 

During the heating up of the diamond and of the tube, 
large amounts of gas were driven off, and had to be 
pumped out, but there was nothing to indicate that any 
of this gas originated from the diamond rather than from 
the metal parts and glass walls of the tube. ‘T'wo experi- 
ments were made, and in the latter there was distinct 
indication of a rise in vacuum just about the time of the 
conversion. These rises in vacuum are, however, not 
unusual in tubes in which there is highly-heated metal, 
and it was impossible to decide whether any of the 
absorption of gas took place in the diamond. 

In the experiment in question, one of the spectrum 
discharge-tubes was sealed off just before the conversion, 
when the diamond was commencing to blacken on the 
surface, while the other was sealed off after the diamond 
had been converted into coke. These two tubes, there- 
fore, respectively contained —— of the residual gas 
before and after the conversion. Their spectra have been 
mapa pe ae alongside of one another, but though they 
are not altogether the same, the differences do not appear 
sufficiently marked to determine with exactitude any 
variation in the nature of the gases present. 

The experiments were arranged and carried out by 
Mr. Swinton at his laboratory in London. 





CATALOGUES. 

Messrs. RicHARD Wang, Sons, AND Co,, Lrp., Hull, 
have lately issued a pocket edition of their tables, &c., 
relating to wooden poles for telegraph work, transmis- 
sion lines, &c. Explanatory remarks are given where 
necessary, and this pamphlet contains all the essential 
matter of the larger book issued some time ago. 


Messrs. J. H. Holmes and Co., Newcastle-on-Tyne, 
have sent us a list of electric installations in mining work, 
recently carried out by them, totalling up to 182 machines, 
of an te brake horse-power of 6892. The plant 
installed includes a great variety of machines, as, for 
instance, hoisting-gear, various forms of pumps, com- 
pressors, &c. 

A pamphlet comes to hand from Messrs. J. C. Plimpton 
and Co., Oldhall-street, Liverpool, describing their 
‘* Simplex ” time-recorders. These recorders, for shop, 
office, or other use, are made in sizes for registering 30, 50, 
or 100 persons, a printed time-sheet sufficient for either 
12 or 24 hours’ run beimg employed. A push-button is pro- 
vided for each person in the front of the machine. 


The Baldwin Locomotive Works have recently issued 
anew “ Record,” which is devoted to the subject of loco- 
motives built for the Central Railroad of Brazil. The 
company first supplied this railway with locomotives in 
1862, and this pamphlet forms quite an interesting his- 
torical record of locomotive development, some of the 
types recently supplied being brought quite into line 
with latest American practice, having superheaters, &c. 








Russian. Naturat Gas.—An important discove' 
natural gas is reported from Russia. The natu 
district is at Surachan, within a comparatively short 


of 
fe 
tance from the Baku oil-field. While natural gas was 


known in Russia more than 1000 years ago, it is & 
remarkable fact that the prolific oil developments never 


ielded this valuable commodity in sufficient quantity to 
commercially valuable. All the operations in the 
field, such as drilling and Pumping wells, &c., have been 
accomplished with the aid of the crude oil for fuel pur- 
poses. Now many firms are said to be changing over to 
natural gas for steam-raising, not to speak of its value 
for motors. a pipes are being laid for its convey- 
ance and distribution. 


“ KERRAWALLA’S TEXTILE AND ENGINEERING DIREC- 
TORY, 1908.” Bombay: Edited by C. D. Kerrawa.ta, 
Kalachowki-road, Parel.—Mr. Kerrawalla’s directory 
now enters upon its third year. It is especially intended 
to be of service to mill and factory owners, mana 
machinery and other merchants and firms doing business 
in the Orient. It is freely circulated among mill-owners 
and others in India, China, Japan, Ceylon, &., and also 
in England and America. It contains such tables as are 
likely to be of service in textile and engineering work: 
for instance, horse-powers required for cotton machinery, 
weights of ante, &c., and outputs of machines. 1 
the directory proper there are lists of cotton-mills in 
India, of jute-mills, jute-presses, silk-mills, woollen-mills, 
and iron-works, cotton-pressing factories, ginnlDg- 
factories, &c., while a list of mills in course of erection 
is also given, as is also a list of mills in China and Japan. 
The rest of the volume is occupied by diary pages inter- 

i i It forms a directory which 
and others inte 
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THE NEW IRON WORKS OF THE 
STAVELEY COMPANY. 
(Continued from page 395.) 

Sroves, TEMPERATURE-EQUALISERS, AND Dvust- 
CaTCHERS. 

Havine described the construction of the blast- 
furnaces, and the mechanism for charging them, we 
may turn now tothe stoves, temperature-equalisers, 
and dust-catchers constructed for each furnace. The 
general arrangement of these accessories is clearly 
shown in the plan and elevations (Figs. 28 to 33) 
on the two-page plate accompanying this issue, 
while on this page there is reproduced in Fig. 44 
a photograph from the top of No. 3 furnace, showing 
the general grouping of these units. The dust- 
catcher is shown in the foreground, and between 
the two blast-furnaces are the two temperature- 
equalisers associated with these furnaces. To the 
right are the Cowper stoves, while in the middle 





at Staveley this difficulty has been overcome by 
both equalisers and stoves having 3 in. of slag wool 
—a satisfactory non-conductor of heat—between 
the outer casing and the fire-brick. The volume of 
waste gas available is such as to veto any objection 
to the adoption of the principle on the plea of 
economy. 

Each unit, it will be seen, includes for each 
furnace three stoves, an equaliser, and a dust- 
catcher. The valves have been fitted so that in the 
event of any one stuve having to be shut down for 
cleaning or other purpose, any of the remaining 
stoves may be utilised for any of the furnaces. The 
arrangement of the valves for rapidly changing 
from hot to cold blast, or to air of equalised tem- 
perature, is clearly shown on the drawings of the 
system on the two-page plate, Figs. 28 to 33. The 
cooling down of the mains can be rapidly achieved 
by closing the valves on the top of the goose-necks 
and opening the valves between the hot-blast and 








Fig 
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44. 





wide across the diameter ; but this foundation is 
not shown on the section. These spaces were left 
for ventilating the bottoms of the stoves, and for 
—— them from contracting and breaking the 

ttom angle-bars, which is not infrequently a 
source of considerable loss through leakage. The 
arrangements for lining, which are wel! shown in 
the drawing, differ slightly from ordinary practice. 
For the purposes of repair, large manholes are left 
in the bottom, and give a ready access (Figs. 31 
and 32). 

The equalisers are illustrated on the two-page 
plate, Figs. 38 to 43. They somewhat resemble a 
Cowper stove, with the exception that there is 
no combustion-chamber, and that there is a division“ 
wall, as shown in the section. The hot air passes in 
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Fics, 44 anp 45. Furwnace-Sroves, TEMPERATURE-EQUALISERS, AND Dust-CaTcCHER. 


there are seen the gas-mains, with their connections, 
and the rails for the slag-wagons ; and to the extreme 
left the pig-casting beds and the overhead cranes. 
As has been explained in the preceding article, 
the air-mains—which are clearly shown in Fig. 29 
on the two-page plate—have been arranged to 
deliver cold or hot blast, or air of equalised tem- 
perature. This triple arrangement has been found 
of the greatest advantage in the working of the 
furnaces, as it is possible to regulate the tempera- 
tures up to 1500 deg. Fahr. ere is fitted to 
each of the equalisers one of the Cambridge Scien- 
titic Instrument Company’s recording thermometers; 
the furnace manager is able to see exactly not only 
the temperatures of both stove and equaliser, but 
when one stove has been changed for another, and 
any stoppage of the furnace. In the event of the 
furnace sticking or the slag appearing to indicate 
too great a heat, cold air may be admitted to the 
-eemeegpn: main. It is also possible to supply the 
urnace with air at a higher temperature than the 
normal temperature of the equaliser by using only 
the air from the stoves. Much has been said as to 
the loss of heat by radiation with equalisers, but 





the horseshoe main. Then, by closing the main 
valve A in Fig. 29, and taking off the end plate of 
the hot blast main at D, a current of cold air is 
introduced through the blast main, whereby the 
firebrick lining of the main pipe and the stove is 
cooled down. By opening the cold-blast valve B 
and the hot-blast valve O, the supply of cold and 
hot air to the horseshoe main is continued. The 
valves referred to will be described in a later 
article. 

The hot-blast stoves are of the om type, and 
are illustrated by sections and plans, Figs. 34 to 37 
on the two-page plate, Fig. 34 showing a cross- 
section at the top and bottom. These stoves, 
which are placed opposite to the furnace, as shown 
in the perspective view, Fig. 44, are 21 ft. 6 in. in 
diameter, 75 ft. high, and have the usual fittings. 
All branches and doors covering openings into the 
stove are of cast steel, while the gas and chimney- 
valves, which will be illustrated and described in 
our next article, are of a special type, to enable 
each stove to be entirely isolated from the flues 
when on blast. The stoves are built on brick 
foundations, which have 44-in. air-spaces, 18 in. 





at the left of the vertical section, up one compart- 
ment, over the top and down the other, whence it 
flows to the furnace. The interior of the former 
compartment is completely filled with rows of 
checquered fire-bricks, dovetailed loosely together. 
The air-spaces are as narrow as possible, as there is 
no likelihood of a deposit of dust, as in a Cowper 
stove.. The outer casing, which is built in the 
ordinary way, of fire-clay with steel shell, has, as in 
the case of the stoves, a 3-in. lining of slag wool, 
to reduce loss by radiation. It will be observed 
in the plan, Fig. 39, and the sections, Figs. 38 and 
40, that provision was made for the exit of the 
bricklayers after the dome had been completed. 
These temperature - equalisers have an external 
diameter of 20 ft., and an internal diameter of 
17 ft. 10 in., with a height of 54 ft. 8in. Along the 
top, as is shown in the perspective view, Fig. 44, 
there is a platform for entrance to effect cleansing. 

The dust-catcher is a patented invention of Mr. 
F. Dick, of the Parkgate Steel Works, who has 
been responsible for many of the salient features 
of the interesting works we are describing. These 
dust-catchers are 21 ft. 6 in. in diameter and 51 ft. 
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high, and are carried :upon four braced channel 
columns, as shown in Figs. 30 and 31 on the two- 
page plate, and in the details, Figs. 45 to 47. 

"The dust-catchers, as is the case with the mains 
from the furnaces, are lined with 4}-in. fire-clay 
bricks, but the main gas-flue is lined with 44-in. 
red brick. The bottom of the dust-catcher is of 
conical form, with dust-outlet valves of the bell 
type. It is calculated that 90 per cent. of the dust 
in suspension in the gases will be deposited in the 
catchers, and, in view of their efficiency, it is 
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anticipated that the main gas-flues will run for 
between two or three years before requiring to be 
cleaned. This is an important economy in view of 
the expense involved in stopping down blast-furnace 
plant. The gas enters the dust-catcher through 
an opening at the shoulder marked A in Fig. 45, 
pees down the outside of the internal cone. 

he direction of flow is changed by the baffle-plate 
at B, the velocity of the gas being at the same time 
reduced. The heavier particles of dust fall to the 
hopper E through the space marked C between the 
outer casing and, the plate forming the continuation 
of the inverte 


gases continue inside of the baffle-plate to the base 
of the cone at D, where again the direction of flow 
is reversed, the gases passing up through the inside 
of the cone, which is 19 ft. in diameter, and out at 
the top to the gas-mains. The smaller particles of 
dust fall through the 15-in. opening into the hop 
marked E. At the bottom of the hopper there is a 
trap-door communicating with a telescopic - tube 
corresponding to that shown in detail in Figs. 46 
and 47. These illustrations, however, show the 
tube fitted, at intervals, under the gas-mains to 
enable the dust to be discharged from hoppers into 
wagons without being blown hither and thither. It 
will be seen that the telescopic tube is operated by 
a counterweighted wire-rope working over pulleys 
fitted to the bottom of the hopper, and that thereby 
the height of the point of discharge may be varied. 
To the method of raking the dust from the mains 
into the hoppers we shall refer when describing the 
mains. 

The work of constructing the - blast-furnaces and 
their accessories was carried out by the Pearson 
and Knowles Coal and Iron Company, Limited, in 
almost record time, and on page 412 there are 
reproduced four of the weekly progress photo- 
graphs. These views are in themselves evidence of 
the rapidity of construction achieved. The work 
was commenced in the middle of July, 1906, and 
the first furnace was blown in on July 22, 1907. 
The furnaces and stoves were erected with the 
assistance of derricks of lattice-work, as shown in 
all four views. It will be seen that at the end of 
11 weeks five of the stoves were in an advanced 
state, and the first of the blast-furnaces erected to 
nearly 50 ft. of its height, while the overhead track 
for the cranes to manipulate the pig iron was also 
well advanced. Six months’ work is shown in 
Fig. 51; there had then been erected nine stoves, 
two equalisers, one dust-catcher, and a steel 
chimney for the furnaces and stoves, as well as the 
greater part of the first blast-furnace. This chimney 
is 200 ft. high, and has a steel casing tapering from 
21 ft. 44 in. in diameter at the bottom to 12 ft. lin. 
at the top. 

In our next article we propose to deal with the 
blowing-engines, gas mains, and the valves on the 
— stoves, and equalisers, most of them of a 
special type. 

sain os (Zo be continued.) 
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Handbuch der Praktischen Elektrometallurgie. By Dr. 
ALBERT Nevusurcer. Munich and Berlin. R. Olden- 


bourg. [Price 14 marks. 
Books like this ‘‘ Hand-Book of Practical Electro- 
metallurgy ”—an octavo volume of about 500 pages, 
with 119 text figures—must not be judged too 
severely. The author has a difficult task. Electro- 
chemistry is a rising industry, though it can cer- 
tainly not be said that it has been growing fast. 
- author knows that by the time he has a gan 
is manuscript a good many new proposals wi 
have been ache and that Sash which he 
described as being in the experimental stage will 
——— have been abandoned. As regards pro- 
essional secrecy, moreover, the manufacturing 
electro-chemist closely adheres to the practice of 
the chemist. The articles on electrochemical 
and electrothermic works and processes which 
appear in the electrical Press illustrate and de- 
scribe minutely the engines aud turbines and 
generators. As to the furnaces and cells, and the 
actual processes, we may search the patent specifi- 
cations, and we frequently have the choice of a 
dozen or more processes, which the inventor may 
or may not apply. The inevitable cost estimates 
are all the more detailed and candid. When 
pers of technical interest are discussed in the 
earned societies cultivating these sciences, men in 
the trade keep silent, if they do not keep aloof 
altogether. metimes, however, professional 
jealousy and the desire to draw an expert pre- 
sent, help the audience to instructive hints as to 
what is actually going on. Such discussions should 
more closely be studied by the authors of volumes 
like the one before us than they are. 

Considering these difficulties, Dr. Neubu q 
the editor of the Elektrochemische Zeitschrift, has 
written a very acceptable treatise. He deals with 
electrothermic and electrolytic processes, and 
rightly begins with what is at present attracting 








cone into the hopper E. The! 


so much attention—iron, steel, ferro-metals, and 
other alloys. A good many valuable data now avail- 





able were not known when the book was published; 
the last few months in particular have added to our 
knowledge. Articles on manganese and chromium 
follow in the -book. Vanadium, molybdenum, 
tungsten, and uranium might have been joined on, 
considering their importance as constituents of 
ferro-alloys. The respective sections follow later, 
after ropes arsenic, mercury, tantalum, and 
niobium, or columbium, as it is called in England; 
pity that a double name and symbol, both 

Cb, should be in use. In these sections 
the author is not up to date, even in the modified 
sense indicated, e do not suggest that he should 
notice all the patents ; yet a list of the more recent 
chief patents might be given. The author would find 
the required material in the Fortschritte der Elek- 
trotechnik, which ap quarterly, though not so 
punctually as. the editor of the Fortschritte himself 
desires, and in the abstract columns of the journals 
of several learned societies and of other journals, 
That would take time, and most books—we do not 
speak of this particular volume—are now written in 
a hurry, unfortunately. 

The author reviews the electrometallurgy of all 
the metals which have any, including, for instance, 
lithium, for which there is hardly any technical 
demand. The book is good on the whole. But it 
is striking that so well-thrashed-out a subject as 
the electro-deposition of gold should so inadequately 
be treated in several books that have recently come 
before us. The chemists and miners of the Rand 
have given an excellent example by permitting the 
publication of their processes. Yet we find refer- 
ences to discarded processes and antiquated descrip- 
tions, instead of quotations from the recent papers of 
the well-known experts on the spot. We A think 
that the author should have been able to supply 
some real information on the Acker alkali process, 
among others. The book is well printed and there 
naa 6 onal feature—a well-prepared alpha- 
betical index. 
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Aerodynamics, Constituting the First Part of a Complete 
Work on Aerial Flight. $ 5 NCHESTER. 
London: Archibald Constable and Co., Limited, 

“ee 21s. net.] 

R. LANCHESTER’s very original and thoughtful 
treatise on ‘* Aerodynamics” is a volume which 
cannot be merely read, but requires careful and 
critical. study. It represents, we understand, the 
outcome of thirteen years’ experiment and medita- 
tion. We should hesitate to accept all the author's 
conclusions without a much more prolonged con- 
sideration of them than we have been able to find 
time for ; but we can cordially recommend the work 
as an introduction to the theory of hydrodynamics 
by an engineer, who approaches the subject from 
an engineer's standpoint. At the same ‘time, like 
other practical men, Mr. Lanchester, we think, falls 
at times into methods of statement likely to con- 
fuse his readers, and which would be absent from a 
treatise compiled by one having teaching experience, 
and therefore conversant with the extraordinary 
aptitude for miscomprehension exhibited by the 
average student. To illustrate our point, Mr. Lan- 
chester, for instance, on page 5 of his treatise, lays 
down the following proposition :—‘tWhen a body, 
=— through an incompressible fluid, contained 
within a fixed enclosure, experiences resistances 
to its motion, the force cated | by the body on the 
fluid does not im momentum to the fluid, but 
is transmitted instantly to the confines of the fluid, 
however remote, and borne entirely by its boundary 
surface.” Now this statement is obviously not 
true if the body is denser than the fluid, since in 
that case the centre of gravity of the system as 4 
whole acquires velocity, and a proviso to this effect 
should appear in the enunciation of the principle. 

In any case, the properties of a fluid of the 
kind under consideration are very special, and 
great circumspection is needed in applying prin- 
ciples based on these special properties to the 
discussion of actual fluids. For instance, if the 
fluid were a compressible one, the acceleration 
of a body through it would certainly be accom- 

anied by a wave of compression which would 
involve the generation of momentum. Several 
other instances might be cited in which we think 
the author's methods of proof are not above re- 
proach ; but in spite of such minor defects, the 
work is one which will well repay careful study. 

Attention. is called to many interesting points 
which would generally escape the notice of the 
ave reader. The author points out, for instance, 
that the weight of an aeroplane in steady motion 
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must ultimately be borne by the earth below, and 
suggests that it might be possible, with sufficiently 
delicate means of measurement, to detect an in- 
crease of the barometric pressure at the surface 
when an aeroplane passed overhead. Another 
very interesting discussion is that of the ideal 
Newtonian fluid. Newton estimated the pres- 
gure developed on a plane by a moving fluid, on 
the hypothesis that the plane was bombarded by 
a series of particles moving in parallel straight 
lines, and assumed at the same time that the 
particles never interfered with each other. The 
logical deduction from these assumptions is that 
the pressure exerted on an inclined plane by a 
moving fluid is proportional to the square of the 
sine of the angle of inclination, a deduction which 
is disproved by actual experiment. A particularly 
illuminating and valuable portion of Mr. Lan- 
chester’s work is his discussion on stream-line 
forms. Numerous diagrams accompany this, and 
will be found-of great assistance to the reader. 
Amongst these will be found the results of careful 
measurement of the actual forms of different fishes. 
Another capital diagram is one showing the general 
nature of the stream-lines round a sharply ‘‘cut” 
tennis-ball, and how these account for the peculiar 
character of its flight. 

In the next chapter we find a discussion of the 
nature of skin friction, and here we by no means 
follow Mr. Lanchester. Skin friction, to our mind, 
is associated essentially with the creation of eddies 
in the fluid, and these make their appearance at a 
certain critical velocity. Till this is reached, re- 
sistance to motion is due entirely to viscosity, and 
after that may be partly due to viscosity and partly 
to skin friction proper. Thus, in the classical ex- 
periments of Professor Osborne Reynolds, the 
resistance in the first portion of his pipe was due 
to viscosity only, and im the second, as we inter- 
pret it, entirely to skin friction. In the first 
portion it varied, therefore, directly as the velocity, 
and in the second approximately as the square of 
this factor, so that the resistance as a whole might, in 
this particular condition of affairs, ap to vary as 
some power of the velocity substantially lower than 2. 
It is in this direction we should look for an explana- 
tion of the experiments of Mr. Allen quoted by our 
author, rather than on the lines chosen by him. 
However, the point is mainly of academic interest, 
as Mr. Lanchester agrees with other authors in 
holding that in practical aerodynamics it is safest 
to compute the skin resistance as varying with the 
square of the velocity. 

Wing forms are discussed in Chapter IV., and 
the advantage of the form of cross-section, origin- 
ally due to Mr. Horatio Phillips, is clearly set 
forth. We do not think, however, that Mr. Lan- 
chester expresses himself with as much lucidity as 
is desirable in setting forth his suggestion that the 
support of an aeroplane is in part derived from an 
up current past its edges. The diagram given on 
page 145 seems to indicate that particles originally 
in coniact with the lower sales of the plane 
finally reach the upper by describing circular paths 
round the edge. The true condition of affairs is, we 
believe, much more nearly represented by a dia- 
gram given later on in the fay meaner » on 

The stream-lines are, in short, deflected 
before they reach the plane; and in this fact is to 
be found—as Mr. Lanchester explains in a subse- 
quent chapter—the advantage which experience 
shows to result from providing an “‘ aerofoil” with 
4 dipping front edge. A very valuable discussion of 
the results of the published experiments concerning 
wind pressures on normal and inclined planes is in- 
cluded in the following chapters, and attention is 
drawn to some very anomalous results obtained by 
Dines. Mr. Lanchester observes that a capital 
little aeroplane, which will fly very steadily, can 
be made out of astrip of thin mica loaded at the 
centre of its leading edge by a leaden bullet. 
Such a ballasted aeroplane has a remarkably stable 
flight, and the reason why this is the case is most 
clearly set forth. The economics of flight are 
next treated, and an attempt made to establish the 

St proportions of a fiying-machine from general 
Principles and certain experimental data, and here 
will be found tables of “‘plausible” values of the 
constants involved. A highly original and very 
qe cresting discussion of the screw-propeller will be 

ound in Chapter IX. Here the propeller is treated 
i ® revolving aeroplane ; and the principles set 
orth in the author’s discussion of the latter are 
used to establish a formula for propeller efficiency. 

he numerical results obtained, using the author's 





‘* plausible values,” rather tend to show that the 
treatment is incomplete ; but direct experiment on 
lines such as would thoroughly test the theory 
would be very valuable. A synopsis is given later 
of the experimental investigations made by Dines 
and Langley and others, and ley’s conclusion 
that skin friction is unimportant is strongly, and, 
we think, justly, criticised. 

In an appendix Mr. Lanchester criticises Lar- 
mor’s proof that a pressure is produced on the 
reflection of a wave. We believe this is true of all 
wave motions in which energy is not added to or 
taken from the wave in its p Mr. Lan- 
chester’s argument is based entirely on the special 
case of sound-waves in which the chan 
sure and volume obey Boyle’s law. Such waves 
cannot exist naturally in nature, since they would 
necessitate an equality between the specific heat 
of a gas at constant pressure and its specific heat 
at constant volume, which is im ible. We be- 
lieve, therefore, that in nature the reflection of a 
wave is always accompanied by be ea or n 
tive pressure at the reflecting y. Weshould, 
however, note that Mr. Lanchester has found an 
extremely simple method of determining the velo- 
city of sound in his hypothetical gas. 





ome of Mixed Paints, Colour Pigments, and Var- 
nishes. By Ouirrorp Dyer Hoxzey, M.S., Ph.D., 
and E. F. Lapp, B.S. New York: John Wiley and 

Sons; London: Chapman and Hall, Limited. rice 

10s. 6d. net. ] 

In this work the authors deal with the commercial 
side of an important branch of industry, and 
Mr. Holley has summarised in a handy form the 
more important analytical methods dealing with 
paints and varnishes. We have no hesitation in 
welcoming it as a useful and important addition to 
the literature of the subjects with which it deals, 
especially as Mr. Holley’s wide experience in the 
chemical technology of varnishes has enabled him 
to speak more authoritatively on the value of the 
analytical methods than has been'the case with all 
authors who have contributed to this eminently com- 
plex topic. 

In the first part of the book, by far the shorter 
of the two, Professor Ladd, under the title of 
“ Ready-Mixed Paints,” gives an interesting account 
of the newly-formed North Dakota experiment 
station, where the testing of paint is carried out 
on exposure fences on a scale which, we imagine, is 
not approached elsewhere, though, of course, large 
consumers in England, like the Government de- 
partments and railway companies, have long made a 
practice of employing open-air hoarding tests in 
addition to laboratory investigation. It appears 
that two years ago North Dakota the tic 
—draconic it would probably be dubbed by British 
paint-manufacturers—law that paints which contain 
other than certain well-re ised pure materi 
must carry a statement to this effect on the tin, 

iving the proportions of the various ingredients. 

his law was passed to protect the purchaser from 
frauds, which the authors—who do not mince their 
words—denounce as flagrant and xh ier 
We have here an attempt to bring an ordinary article 
of commerce within the net of the Food and Dru 
Acts, which are now to be met with in nearl 
countries. North Dakota has got far ahead of 
England in this matter, and there seems no reason 
why such progressive measures should stop at paint. 
The authors do the paint-manufacturers the justice 
of recognising that a good deal of adulteration is 
the direct result of the craze for cheapness, but 
Mr. Holley’s analyses of varnish make it abun- 
dantly clear that a reduction in price is not always 
a concomitant of sophistication. 

To refer now briefly to a few points in Mr. Holley’s 
part of the volume, we note that he lays stress, 
and rightly so, on the prevalent habit of adul- 
terating shellac with common resin, which is a 
very much cheaper material. His experience as to 
the extent of this adulteration does not show 
things to be in quite so bad a state as was alleged 
by Langmain, another American authority, who 
found only one or two pure lots in a large number 
examined. We do not propose to enter into any 
discussion of the reliability of the tests for resin 
which have been so recently worked out, but we 
should like to point out to the above authors that 
it has long been customary in Calcutta to add a 
small quantity of resin—from 14 to 3 per cent.—in 
order to raise the panes ne Of course, in a 
way, this may be described as adulteration, because 
the resin is no good for varnish-making, but the 





reputable firms who add this small amount do it 
with the sole purpose of preventing the shellac 
** blocking,” as it is called, when in transit in the 
hold of the steamer, as if it is blocked it never 
fetches such a high price in the market. Of course, 
such shellacs as contain from 5 to 30 per cent. of 
resin must certainly be considered adulterafed, and 
the circulation of this book will perform useful 
service in notifying buyers of shellac to be on their 
guard against imposition. With regard to the 
estimation of zinc by standard ferrocyanide, we 
agree with the author that reliable results can 
be obtained by an operator’ who is thoroughly 
conversant with the method, and who works under 


of pres- | well-defined conditions. The process is in regular 


use in metallurgical centres throughout the world, 
its main advantage over the gravimetric method 
being a great saving in time. © criticisms as to 
its inaccuracy come mostly, we imagine, from those 
who are not sufficiently familiar with it; the 
analyst who only estimates zinc on rare occasions 
will, perhaps, do better to stick to the gravimetric 
method. 

In Chapter IV., where special methods of oil 
analysis are referred to, we note that the speci- 
fication for high - re cylinder oil adopted 
by the Treasury Department at Washington, in 
1907, enjoins a refined petroleum oil mixed with 
10 per cent. of acidless tallow, with a specific 
gravity not less than 0.870 at 50 deg. Cent., and 
a flash-point not less than 285 deg. Cent. In view 
of the current practice in England, where the use 
of fatty oil in cylinder oil for high pressures is 

tically extinct, this specification arouses our 
interest, and it certainly supports the opinions of 
those of our locomotive engineers who still pin 
their faith to tallow. 

We acquiesce in the opinion expressed by the 
authors that analytical data, such as could be 
accurately given by many chemists, with regard 
to samples of mixed paints and varnishes, are of 
comparatively little value as an indication of merit. 
The advice given to the paint analyst to take a 
course of instruction under a master painter is 
undoubtedly sound, though we doubt if it will be 
universally followed by those chemists to whom this 
book will prove of most service—chemists, we 
mean, who are occasionally called upon to examine 
paints and varnishes in the course of their multi- 
tudinous duties. A useful feature of the book—an 
absdlute indication of its American origin—is the 
table of working costs given of the paint factory 
in Chapter X. Though the point is, perhaps, of 
academic rather than technical interest, we are 
pleased to note that on page 35 the author makes a 
discrimination between ‘‘ grey ” and ‘‘ gray,” which 
is undoubtedly correct. 1t is far more common to 
find the two forms of spelling taken as of identical 
significance, and any doubts which writers may 
experience are by no means likely to be cleared up 
by reference to any dictionary which may be at 
hand. 

To conclude this notice of a book in which we 
have found nothing that calls for adverse criticism, 
we do not altogether agree with the authors that 
it is essential that the public should become ac- 

uainted with the chemical composition of paints. 

e italics are ours, but, taking the term in its 
generally accepted sense, we think that the authors’ 
crusade will be sufficiently advanced if their revela- 
tions are studied by the retailer, contractor, or 
other wholesale buyer whose interests are at stake, 
and who is in a position to call in the aid of the 
chemist. 
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COMMERCIAL VEHICLES AND MOTOR- 
BOATS AT OLYMPIA.—No. II. 


SreeL motor-boats were shown by two firms. The 
Seamless-Steel Boat Company, Limited, of Calder 
Vale-road, Wakefield, exhibited a very handsome 
twin-screw cruising-launch propelled by indepen- 
dent sets of 15 horse-power: -engines. The 
hull, which is 40 ft. ong by 8 ft. 6 in. a and 
4 ft. deep, is composed of two pressed p one 
forming yr side, riveted to a T-bulb keel-bar. 
The engines are supported on bearers formed of 
angles and plates, and the engine-room fleor is of 
chequered steel plate. The steel launch exhibited 
by Messrs. Boulton and Paul, Limited, of Norwich, 
is 30 ft. in length, and driven by a six-cylinder 
engine of 32 brake horse-power, using either petrol 
or paraffin. The boats of this firm are built after the 
manner of a steamship, with steel plates riveted toa 


Fvg. 7. 





DELIVERY 


Fug. 5. 





have recently brought out for marine motors. The 
construction will be clear from Figs. 1 to 4, sub- 
joined, and the fi also show that a very 
small room or depth is required to contain the 
apparatus. It will also be seen that friction- 
clutches and small epicyclic and other pinions are 
avoided in the design, which is straightforward 
and mechanical throughout. The gear is operated 
by a lever shown in Fig. 4, which has ahead, neutral, 
and astern positions. On the inside of the cover, 
and fixed to the lever spindle, is another lever, 
shown dotted in Fig. 3, one end of which actuates 
a double dog-clutch on the driving-shaft, and the 
other simultaneously moves the countershaft pinion 
in or out of gear. The engine is coupled to the 
left-hand side of the box in Fig. 3, and when the 
lever is in the neutral position merely drives 
the dog-clutch which is on the squared end of the 











shaft. For going ahead this clutch is engaged 


Fig. 2. 
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Fies. 5 to 7. Parsons’ O11-Pump. 


framing of steel sections. The plating varies from 
18 B.W.G. to ;% in. in thickness, and the frames 
from # in. to 2 in. equal angles. Messrs. Boulton 
and Paul build and engine boats of this t 
up to 60 ft. in length, and provide them with air- 
tight compartments, which will keep them afloat 
even when full of water. On theirstand were shown 
several engines—one a new design specially built for 
racing. It has six cylinders, 4-in. bore by 6-in stroke, 
giving 32 brake horse-power at 800 revolutions. It 
weighs, with aluminium crank-casing, 24 cwt., and 
has been designed to give over the rating of the 
M.M.A. formula of last year. To actually attain the 
power at which the new formula rates them, most 
engines would have to be run at a speed so high 
that the propellers would be very inefficient ; and 
for this reason the engine in question has been 
designed to meet the altered conditions. The 
cylinders are cast separately, with valves on oppo- 
site sides, both of which are well water-jacketed, 
and of large size. 

The Parsons Motor Company, Limited, of South- 
ampton, were showing, besides a number of paraffin- 
engines, @ new type of reversing-gear which they 


with the boss of the adjacent spur-wheel, and a 
direct drive is obtained. For going astern the 
clutch is engaged with the sprocket-wheel, and the 
gears are in mesh, so that the drive is to the 
counter-shaft by a heavy roller-chain and back 
through the gear. The p: a thrust is taken by a 
ball-bearing, and the astern thrust by a substantial 
surface. 

The same makers also showed an extremely simple 
pump for the circulating water of a marine motor, 
or for pumping out the bilges. It is illustrated in 
Figs. 5, 6, and 7, and is of gun-metal throughout, 
including the screws, so that corrosion is itnpossible. 
It can be run either way, according to which is 
required to be the outlet branch, and will suck 
from a considerable depth. A good feature about 
it is that a bearing is provided at both ends, the 
slot for the slides being cut right through the out- 
board end, and the nipple at this end being after- 
wards made solid again by sweating in a bar of gun- 
metal. The lubricator shown feeds grease between 
the slides and to the outboard bearing. The pum 
can be run at 350 or 400 revolutions per minute, an 





is usually driven direct from the engine cam-shaft. 





One of the most unusual engines in the Show 
was exhibited by Williamson’s Patents, of Koo- 
lunga, Gorleston-on-Sea. It was an oscillating 
two-cycle paraffin-engine, to be used as auxiliary 

wer on a yacht, and had a cylinder 64 in. bore 

by 8 in. stroke, developing 14 brake horse-power 
at 350 revolutions. In general appearance it was 
like an open-type double-acting vertical engine, 
but the under side of the piston was used as a 
compressor for the charge. The crank was fully 
visible, and the shaft ran in ball bearin The 
inventor claimed that the design eliminated the 
side thrust on the cylinder-walls due to the obli- 
quity of the connecting-rod in the ordinary type. 
The fact seemed to have been overlooked that to 
— 4 and start the oscillation of a heavy cylinder 
700 times a minute requires a very considerable side 
thrust, which is much’ more awkward to provide 
for than that which it is sought to avoid. However, 
the design was undoubtedly original, and that is 
som nowadays. 
We referred briefly last week to the exhibit of 
the Darracq-Serpollet Omnibus Company, Limited, 
of 15a, Leaeiadinesh, Walworth-road, f 8.E., and are 
now able to illustrate one of the vehicles shown by 
the firm. The chassis illustrated in Figs. 1 and 2, 
page 464, is that of a 30 to 40-horse-power steam- 
omnibus of the in use by the Metropolitan 
Steam-Omnibus Company for London service. It 
would, of course, serve equally well for a lorry or 
van, carrying loads up to about 4 tons, and smaller 
sizes are constructed for lighter work. The chassis 
is of channel steel, and the engine, which is shown 
separately in Fig. 3, page 465, is placed horizontally, 
and a little ahead of the rear axle. There is a 
spur-reduction gear housed in the crank-casing, 
from which the second-motion shaft projects on 
each side and terminates in sprockets, whence a 
chain-drive transmits motion to the rear wheels. 
The differential gear is on the second-motion shaft 
within the crank-case. The engine has two double- 
acting cylinders, 92 millimetres (3§ in.) bore, and 
a 125-millimetre (4}#-in.) stroke, with the cranks 
at right angles. The spur and chain gearing is such 
that the engine runs at five times the speed of the 
road-wheels. The valves are of the mushroom 
type, worked by a cam-shaft, and all four of them 
are placed at the back end of the cylinder, and on 
its upper side, the steam-valves being nearest the 
cylinders. Leakage down the valve-stems is pre- 
vented by a large number of grooves turned in the 
stems. The pistons are packed by means of ordinary 
stuffing-boxes, and any leakage through these is kept 
from the crank-chamber by the crossheads, which 
completely fit the cylindrical guides. By sliding the 
cam-shaft endwise, cut-off can be varied from t S 
quarter stroke down to zero, and a further move- 
ment reverses the engine. 

The boiler, or, rather, steam-generator, illustrated 
in Figs. 4, 5, and 6 on page 465, is situated over 
the front axle, and consists of ten weldless-steel 
coils, each composed of a tube about 33 ft. long, 
bent into grid-iron form, and connected in series by 
end-connections outside the casing. The coils are 
arranged horizontally, one above the other, and the 
unions, which are not exposed to heat, can be 
inspected or tightened while steam is up. The 
joints are made with soft-copper washers. In the 

ands of a careful driver, boilers of this type have 
been in daily use for over a year without replace- 
ments. They are absolutely free from danger, and 
should a coil go, comparatively little trouble and 
time are required to insert a new one, which is a job 
within the capabilities of an unskilled man. e 
understand that no case of a tube being choked by 
scale has ever beenknown. A safety-valve is fitted 
which is set to lift at about 800 lb., the usual work- 
ing pressure being about 450 lb., though, of course, 
this fluctuates greatly, and may be almost anything 
the driver desires. The steam normally leaves the 
boiler at a temperature of about 1000 deg. Fahr. 

The paraffin fuel is pumped through a vaporis- 
ing coil, winding to and fro in three nickel troughs, 
and then, after passing through a gauze filter, escapes 
in the form of vapour from sixteen steel nipples 
of ;'; in. diameter beneath the troughs. The vapour 
rises through holes in the bottom of the channels 
and draws in air with it, burning with a Bunsen 
flame above the channels and around the vaporiser 
tubes. By undoing a single union the whole of 
this apparatus can be withdrawn, complete with 
the casing in which it is contained. This only takes 
a minute ortwo. The life of all of the burner, 
except the vaporiser tube, is indefinitely long. The 
latter, however, should generally be renewed after 
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THE DARRACQ-SERPOLLET STEAM . MOTOR-OMNIBUS. 
CONSTRUCTED BY THE DARRACQ-SERPOLLET OMNIBUS COMPANY, LIMITED, LONDON. 


Fig.10. 
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the vehicle has done about 2500 miles, as it becomes lever worked from the cross-head. The vertical con- 
coated internally with a hard carbon deposit. | tinuation of this lever gives a drive for a positive 
There are no moving parts whatever about the/ lubricator on the dashboard, which feeds oil to 
burner, which is of an extremely simple type, and| the engine, &c. The oil-pump has a capacity of 
devoid of any automatic apparatus. The heated one-tenth that of the water-pump, and normally 
gases pass up through the generator and down on | works against an air pressure of 30 Ib. which is 
each side, and the draught is assisted by the ex- | maintained in the tank from which oil is supplied 
haust from a small donkey-pump, which supplies|to the burners. The water-pump, of course, 
both oil and water. The draught is thus propor- | delivers against the generator pressure. The pump 
tional to the work being done by the boiler. ‘makes never more than 60 strokes per minute. 

A section through the donkey pump is given in | Twenty-four gallons of water are carried, this 
Fig. 7. There is. a double-actin steam-cylinder | quantity sufficing for a run of 50 miles. The fuel 
shown on the left-hand side, which drives a water- | tank, which is of equal size, will last for about 80 
pump direct, and an oil-pump through a. rocking 











miles without replenishing. The feed-water after | 





leaving the donkey-pump passes first through a 
recuperator, or exhaust-steam feed-water heater. 
This consists of three tubes on each side of the 
engine, jacketed by exhaust steam. Thence it goes 
to a second heater, beneath the generator, but not 
directly in the flame. It then goes through the 
generator and engine, through the recuperator, to 
an air-condenser in front of the chassis, and thence 
at a second condenser placed horizontally at the 
k. 


The control of the vehicle is simple and smooth. 
The throttle-valve is a loose mushroom piece, which, 
by means of a crank-arm, is moved over hole in the 
throttle-chest. It is worked by the pedal. The 
donkey-pump is started and stopped by a small 
lever on the steering-column, and its correct con- 
trol is important for economical and satisfactory 
running. As regards brakes, the Darracq-Ser- 

liet chassis is most thoroughly equipped, for 
Sikes the powerful effect got by reversing the 
engine (without steam) which will stop the vehicle 
on almost any hill, there are pedal brakes acting on 
each rear wheel, and lever brakes on the counter- 
shaft. The four mechanical brakes are all of the 
internal-expanding type, and either set will cause 
a dead stoppage if applied suddenly in an emer- 


cy. 
oO Desides the exhibits with which we have dealt at 
greater or less length there were many others which 
we have not been able to touch upon. The petrol- 
electric vehicles of Messrs. J. and E. Hall, of Dart- 
ford, and Messrs. Greenwood and Batley, of Leeds, 
have recently been dealt with in these columns, as 
also has the Roval delivery van, of the Victoria-street 
Garage, Westminster, a vehicle in which no ma- 
chinery or gear of any kind is beneath the body, 
The Steel Barrel Company, Limited, of Uxbridge, 
showed tanks, barrels, and drums of sheet steel 
for oil, petrol, and other liquid. The exhibit in- 
cluded some excellent specimens of electric and gas 
welding in sheet metal. Messrs. Lodge Brothers and 


| Co., of 14, New-street, Birmingham, showed Sir 
| Oliver Lodge’s ignition system, in which, by a 

suitable arrangement of condensers a most powerful 
| oscillating discharge fires the mixture. i 


his was 
shown —— when smothered with oil and 
water. e Simms Manufacturing Company, 


| Limited, of Kilburn, N.W., showed the new Simms 


magnetos of British manufacture. Messrs. Hans 
Renold, Limited, of Manchester, exhibited a large 
selection of chain-gears in motion, and other firms 
showed tyres and accessories in stands occupying 
nearly the whole of the gallery. 





RalLways OF DenMARK.—It is reported that the Danish 
Folketing has passed a Bill referring to the completion 
of the railway system in that State; 2,778,000/. will be 
dev to the work, which includes the duplication of 
certain lines, the construction of new ones, while thirty- 
five private lines will receive subsidies. A number of 
electric lines are also authorised, which, however, are not 
to receive State aid. 












466 





ENGINEERING. 


[AprIL 10, 1908, 





UNSINKABLE AND UNCAPSIZABLE SHIPS. 


Unsinkable and Uncapsizable 
and System of Construction. 


By General E. E. Goutazrr, F.R.S.N.A. 


7 Ir is. galy since the toneiie Sa of ope If nd 
capsizing (a disaster repea in several cases during 
the late Russo-Japanese naval war) that it has at last 
been recognised that, as soon as a ship of the present 
ordinary form, proportions, and system of construction 
receives a blow either by ram, (0, shot, or collision, 
perforating the underwater part of the hull and causi 
more or less serious injuries, the vessel immediately h 
Se, over and loses her stability. Indeed, owing 
to the fact that such underwater openings seldom occur 
exactly in the middle of her | h, but mostly at some 
distance forward or aft, the vessel nearly always rapidly 
acquires, at the same time, a considerable longitudinal 
trim, and gets de either by the bow or stern, 
immersing part of her upper structures; that at once 
stability also, since the useful 


jeopardises her longitudi 


Ships of the Goulaeff Form 
* are also 


from the invisible submarine boats. Moreover, these 
ing continually improved in yes, diri- 
bursting-c and latter 


construction, comprising, 
scription, some modification of the form and proportions 
Eadie cadens verges’ ee te Gael elem at 
1) wea © intern re) 
I traction of the wal ce b king vessels much 
ve a is y mal vi mu 
broader than they have been or are at present, leaving 
their length the same, or making them even somewhat 


, 





of | are removed from the outer 


injuries that can be produced by’ a single a ae are 
so terrible, some more efficient means must be found to 
protect ships from this most powerful weapon. The 
radius of action of the modern torpedo, inside a vessel, 
the outer skin inwards, being about 18 ft., 
make the width of the cellular side corridors 
f —that is, 6 ft. for each corridor. ks to 
this, all the internal vital parts of the ship, especially 
osion, such as steam-boil 
-rooms, and torpedo-storerooms, &c., 
0 skin for a distance of about 
18 ft. a os oan site waco 5 the centre of the 
vessel, thus ciently securing their greater safety 
from any wualle explosion, or any other mode of attack 


de-|In larger ships I would suggest having this distance 


increased to about 20 ft. 

(I.) Resistance of Water to the Motionof Vessels of Great 
Beam.—When, in 1896-1897, I ay oy forward my pro- 
posal for such ships I was met by the criticism that the 
resistance of water to the pengress of such broad vessels 
at any — speed would be ne too great. But, 
knowing the results of the late Mr. W. Froude’s investi- 





GENERAL ARRANGEMENT OF AN IRONCLAD OF SOME /7220 TONS DESIGNED ON THE GOULAEFFS FORM 
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portion of the area of the load water-line is seriously 
and very quickly diminished by the inrush of water. By 
these means the vessel gradually and very rapidly loses 
whatever stability she might have had originally, and 
finally upsets or capsizes so rapidly that there are cases 
recorded in which the actual time of capsizing amounted 
to less than two minutes. The helpless condition to which 
many modern warships of various nationalities might be 
reduced has been actually proved by calculation and 
model experiments both in Russia and America; while, 
in the recent war with Ja some ironclads of the 
Borodino class were seen floating after the battle of 
Tsushima bottom upwards, looking like the backs of 
some huge species of fish. i : 

Ever since the loss of the Victoria—that is, for more 
than ten years—I have thought how to solve this 
problem in the most tical manner, and it is the 
results of my work in this direction that I wish to bring 
before the Institution of Naval Architects, trusting that 
the discussion, after the reading of this paper, may prove 
that the adoption of the proposed form and system of 
construction will give us practically unsinkable and un- 
capsizable ships, even in the presence of numerous under- 
water openings. 

Until the present time the most powerful weapon 

inst which we have to specially protect our ships is 

e torpedo, Seed either Soums teepete craft or, still worse, 








read before the Institution of Naval Archi- 
pril 8, 1908, 
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AND SYSTEM OF CONSTRUCTION. 















































1 . I shall not trouble the Institution with a 
detailed description of this form and system of con- 
struction, which provides treble broad longitudinal 
cellular side corridors, which are rendered possible by 
the increased breadth of the vessel, and are intended to 
reduce to a minimum the quantity of water that may 
enter the ship ae injuries or openings made in her 
underwater skin. ig. 1 gives a general idea of the 
transverse sections and plans of hold of a ship of this 
system of construction. The increase of breadth is made 
at the expense of the draught of water, so much so that 


the ratio 5 amounts to about 4.5, instead of 2 to 3, as 
in vessels of ordinary form and proportions.- The dis- 
placement is practically the same as that of a ship of 
ordinary form, with which the comparison is ie. In 
the wide treble side there are safety longitudinal cor- 
ridors, shown in Figs. 1 to 6, surrounding nearly the 
whole length of the vessel, and 1 pocgene te bere, far 
ht or other kind of doors, but 


nad Foye eet eel permanently - closed boil 
y the lest possi - iler 

manholes, for the —— giving pomnn fr the cellular 

compartments from top. As members of this Insti- 


tution will remember, the introduction of the double 
bottom and double sides, in the early sixties, was due to 
the remarkable genius of the late Sir Edward Reed, and 
this innovation was undoubtedly of the greatest import- 
ance at that time, when the torped 

into general use. Nowada 
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gations of broad and shallow 
ight, at least in this 

a) The diagram in Fig. 8 shows a curve RR of 
the resistance, or of effective horse-power at different 
from 13 to 20 knots, of the Russian ironclad 
tvizan, of ordinary form and proportions, compared 
with a similar curve G G for an ironclad of my own form, 
and of the same displacement. This diagram, as well as 
those described below, are based on the results of model 
experiments made in the St. Petersburg experimental 
tank, and the curves given in the resistance diagrams are 
the results of the trials of the models of several ships of 
the forms stated on the di ms. Fig. 8 shows that, 
whilst the displacement of both vessels is the same 
(14,266 tons), the indicated horse-power of. engines re- 
quired to drive a ship of the Retvizan shape at a speed of 
18.4 knots amounts to 23,600, whilst the indicated horse- 
power uired to drive a ship of the broader and 
Sallowertove, at practically the same speed—18. 42 knots 
—amounts only to 19,412, and this difference in favour 
of the essel increases if the speed be further 


ler v 

mb) Fig. 9 sh parison of later and better 
6) Fig. ows & com m of a later a etter- 
ahead Russian ironclad, the Borodino, still of an ordinary 
form, with an ironclad of my form and proportions, both 
a ye as in the first case, to the same displacement— 
17, tens. In this case we notice that the point of 
intersection of both curves occurs at an ordinate corre- 
ing to a little higher —viz., 18.5 knots (instead 
17.5 knots, as in Fig. 8). this case the indicated 


forms, I felt sure that I was 





warfare have 





In . 
horse-power required to drive the ship of ordinary 
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(Borodino) shape at a speed of 19.65 knots amounts to favourable result is, no doubt, obtained owing to the con- | wave formation in the first case is remarkably less than in 

30,400, whilst the indicated horse-power required to drive | siderable reduction in the draught of water, and, conse-| the second, and this absence of wave maxing 

the broader and shallower ship, even at a little higher | quently, of the pressure of water against which the ship | explains ready ntior f c 

speed—20 knots—amounts only to 26,920. has to labour in her progress, the vessel, so to proposed form of ship, since it is especially with an 
(c) Fig. 10 shows the comparison of the curves of effec- | skimmi over the water’s surface.* The superiority is | increase “ 

tive horse-power for a very fast protected Russian cruiser, | so great as shown by this diagram, a steamer of my | ships of the ordinary form grows enormously. 
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ALL ES CORRESPOND TOTHE DISPLACEM™ OF 

4. VASCHY D. POAT THE DRAUG: 

8.8. OF THE ORDINARY H.1.M."BORODINO” C. GOULAEFFS MOQLEN'S F:“MERMARA”® 

6.G. OF THE GOULAEFF TYPE. AT THE DRAUGHT OF WATER 20.4|@."KAISER WILHELM DER GROSSE. 
"$5. MERKARA HAS NEARLY THE SAME PROPORTIONS AS THE 


WELL KNOWN SCHLAND” OF THE HAMBURG 
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RESULTS OF THE CALCULATIONS OF THE COMPARATIVE ANGLES OF HEEL OF AN IRONCLAD 
OF THE GOULAEFF TYPE AND OF AN IRONCLAD OF THE SAME DISPLACEMENT OF AN 
ORDINARY FORM AND SYSTEM OF CONSTRUCTION 











Fig. 14. 


Askold, of ordi form, and the curve GGG for an 
armoured cruiser of the same displacement (13,180 tons), 
of my own form, specially designed for high speeds. In 
this case the superiority of the proposed ship is still very 
striking, as shown by the fact that the —_ of inter- 
section of these last two curves occurs at as low a speed as 


about 10 knots. Beyond this limiting s and up to 25 GOULAEFF TYPE 


knots and over, the curve GG G a ww the curve . 
AAA, which iatter, asin the case of the two vious Fig. 15. 
diagrams referred to, has an almost asymptotic ter 


the higher the speed grows. 

_ (d) Fig. 11 shows the curves C and D of the effective 
horse-power of a large ocean steamer of my form and pro- + oo ” 
portions at her two different draughts of water—viz., aT 
18.33 ft. and 20.33 ft.—of a normal displacement of 23,000 
bee pr poms erenipe ye be ae ner amongst a 
sroup of similar curves of effective wer belonging 

to different steamers of ordinary fone —via., Curve A, —_ cneinany. TVPE 
Grozyaschy ; B, Sveltana ; E, Good Hope; F, Merkara ; . ae peri 
and G, Kaiser Wilhelm der Grosse—all brought to the | form would be capable of developing nearly 27 knots, as The final results of these investigations of ship resist- 
same displacement of 23,000 tons. It is interesting to | compared to 25 knots for a steamer of ordinary form, of | ance prove that with the ordi ‘orm of ships we have 
note, en passant, that the small difference between the|the same displacement, and with the same power of | nearly reached the limit of advantageous increase of 


ordinates of the curves C and D shows that even con- + ‘ - 
siderable overloading (about 2700 tons) of a vessel of m "Rigs. 12 and 13 on this page show the difference of the | St. Petersburg Experimental Tank, and were obtained 
form will not affect her high speed very materiall whiok wave formation accompanying the motion of a vessel of | mostly as the results of trials of models of the ships 
is no small advantage for a merchant steamer, especially | my form A, and that of a ship of ordinary form B, when | referred to in the diagram, with only three exceptions— 
as the displacement per inch immersion in the vessel of | both are driven at the same speed—about 20 knots. The | viz., of the curve F for the steamship Merkara, the data 
* This same reason, no doubt, accounts also for the pv hy ay eg dag Be .~ ccorespentae — 
of ¥. iam Froude in the Transacti 
indicated ‘horse- . soquived to drive these vessels | excellent results ¢ Mr. Yarrow’s motor torpedo-boat ofthe Tostitution 7 Navel Architests 5 of wee ares for 
apeel ots amounts to from 20,000 to : ; = i than i cruiser Good Hope, the data for which were drawn 
108 nied Bem por i oven 6 emt ofte|Oa ray oped frm aad groprionn, and antes Sees ce” a i cr fre 
- shallower form, which is i as | the ships of m orm i and | vessel’s measured: mile trials ; of the curve G for 
hat the higher the i cio o fen bottom. ; steamship Kaiser Wilhelm der Grosse, the date 
rake our comparison the more advantageous becomes my + All the carves of effective horse-power in Fig. 11 | for which were taken from the Transactions of the German 
‘orm of ship, in respect of the resistance of water. This ‘were drawn by the-staff and om the authority of-the | Institution of Naval Architects. s 37 a 
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speed, beyond which, however much we increase the | time, and would, moreover, be too. costly. Rather let us 
f scarcely any | adapt our ships to that depth of water which is given us 
Prac ly this has been gratis by Nature. My form and system of construction 


pro er of machinery, we 
pe seer cha of speed. 


proved for several years past by the enormous sacrifices | would not only satisfy this condition, but would 


which naval 


form. 


Fig.27. DIAGRAM OF AMPLITUDES OF ROLLING. 
Soucasrr’s VESSEL -—----- 


Fig. 28. DIAGRAM OF ANGULAR VELOCITIES OF 
ROLLING IN DEGREES PER SECOND. 


Souta FFs vesset o---- _ 


admit of placing on board, thanks to its great beam, any 
uired number of turbine-driven propeller shafts. 

rea) Insurance of such Vessels against Sinking and Cap- 
sizing.—Ships of my proposed system of construction 
possess, as compared with ordinary ones, incomparably 
greater ‘‘ unsinkability ” and ‘‘ uncapsizability ” under the 
effects of torpedoes, shot, rams, and collisions with other 
ehips, The following table will illustrate this point :— 


Displacement, 17,220 tons. 


HLM. Ironclad 

Emperor Paul I., 

of ordinary form 
and system of 
construction. 


Ironclad of 
the Goulaeff 
form and 
system of 
construction. 





deg. min, deg. 
Angles of heel under the same 
conditions of underwater in- 
juries made by torpedoes. 
Extent of injuries length- 
wise, 60 ft. at 4A a 
Angles of heel under the same 
but still more extensive and 
severe underwater injuries 
made by torpedoes, Extent 


of injuries lengthwise, 170 ft. 30 
~ 








From the above table it is evident how much more 
moderate an angle of heel a ship of = form takes as a 
result of underwater injuries to the hull, compared with 
an ordinary ship of the same size, under exactly the 
same conditions. At the last angle of heel given in the 
table (30 deg.) of the ironclad of en her side 
turrets enter the water, and. the vessel mes 
immersed to a draught of 33.25 ft. by the bow and 36.12 ft. 
by stern, with a still further increase in the quantity of 
water inside of her, pouring in through the above-water 

rts and through possible openings made by ae fire 
in her sides, and spreading along the interior of the 
*tween decks, causing her to lose more and more of her 
stability, until she finally capsizes ; whereas, under the 
same conditions,as shown in Figs. 15 and 16, an ironclad 
of my form after being struck even by several tcrpedoes 
still remains perfectly able to fight her guns or to 
under her own steam to her destination. The compara- 
tive smallness of her angle of heel is shown in Figs. 16 to 
24, representing the results of extensive calculations of the 
stability of both vessels, with sone compartments (those 
shaded on the drawing) filled with water, the extent of 
the underwater injuries sustained being taken lengthwise 
at 60 ft. and 170 ft., with a radius of destruction of the 
torpedo 18 ft. inwards. 

he adoption of this aon of construction in mer. 
eantile steamers would, therefore, enormously increase 
their safety in case of collision, and would, consequently, 
reduce the rates of insurance required by underwriters. 

(IIL) Reduced Draught of Water (amounting in big 
Battleships to some 6 ft. or 7 ft., and an even greater re- 
duction tn large M nt Steamers).—In ships of ordinary 
form the limit of draught available has already been 
practically attained by the limiting depth of water in 
certain important channe i ports, unless we resort_to 
@ Yast amount of artificial dredging. This would take 


architects have to make in order to obtain | reduce the num 
the last few additional knots out of a ship of the usual or rocks, thus offering 
he proposed type of ship would, moreover, | in shallow seas and intricate channels. 





greatly 
ber of cases of ships grounding on shallows 
additional security for navigation 


PULAEFE TY; 


——$— 


each accommodated with an excellent and spaci state- 
room, and the natural lighting and ventilation mach 


improved besides. 

AV.) Safety against ion of the Ship's own Maga- 
zines and Torpedo Store —The safety cellular cor- 
ridors so effectively isolate all the vital parts and stores 


of the ship liable to explosion and ignition, such as 


\ 






































Fig.30. DIAGRAM OF ROLLING FOR VARIOUS WAVE LENGTHS. 
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(IV.) Increased Internal Capacity.—Increased breadth 
ensures so much additional internal capacity that great 
quantities of fuel or other cargo may be stowed on board 


such ships as compared with ships of ordinary narrow 
form, and this favours the adoption of such ships either 
for distant cruising purposes or for-carrying a large cargo 
in hold, and passengers above in the central upp-r struc- 
ture. In a tentative of an ocean steamer of hi 

speed, of my form, tl to the height to which her 
central su could be raised, most of the pas- 
Sengers—numérous though they were—cotild have bes 


been | and 


Speen, torpedo store-room, &c , from the outer skin 
of the vessel, that the blowing up of these by detonation 
from the explosion of an enemy’s torpedo or mine outside 
in the vicinity of these parts is most efficiently prevented 
—just_ such an explosion as caused the foundering and 
capsizing in the late war of H I.M.S. Petropavlovsk, 
with the t¢ Admiral Makaroff, and nearly all his 
officers crew. ‘ 
So far, I have only described and discussed the positive 
or superior qualities of the of the pri form 
system of construction, restricting myself to their 
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main features and properties. I will now discuss those 
few features which have raised doubts in some quarters. 
These are :— 

(VI.) Sea Going Qualities of these Ships and their 
Steadiness of Platform.—It has been urged that, owing 
to the increased breadth of such ships, their stability, 
measured by the metacentric height, being increased, they 
ehould be less steady in a sea-way than narrower and less 
stable ships of the ordinary deep form. This, of course, 
has been taught in the elementary text-books, in which 
our generation studied naval architecture, but there are 
new theories which have at last thrown more light upon 
this complex question of the rolling of ships upon waves 
of particular size and character. Having studied this 
question in connection with the rolling of ships of m 
form, I will now submit the following interesting facts an 


data :— 

(a) Mr. Ivan G. Boobnoff, of the I.R.N., a member of 
this Institution, described the probable sar | of 
the —— of my form —— ym | words :—*‘ : 
broad ships, possessing as they do a very large co-efficien 
of extinction, will have the transverse rolling more similar 
to the longitudinal of ordinarily shaped ships—that is, a 
uniform one, without stoppages, and of the same period as 
the period of the waves. These ships’ own tions 
will e reduced by their. great breadth, as well as by other 
peculiarities of their form, so that the ship will roll 
uniformly, though rather briskly, but with small ampli- 
tudes.” 


on * Non-Uniform 


Basing his calculations on Mr. R. KE. Froude’s formula, | 


iven in his valuable pa 
Str. Boobnoff has calcu : Q 
following Table II. of comparison of the amplitudes and 
angular velocities of the ro) of two typical ships—viz., 
of H.M.S. Revenge, of the ordinary form, and of an iron- 
clad of the broad and shallow form. 


the figures given in the, 


me by Mr. R. E. Froude in a letter on the subject in the 
following terms :—‘‘ I agree with what I take to be your 
views — namely, , ——s with a desi of 
ordinary ype, with small metacentric height, a erate 
increase of metacentric height tends to increase extreme 
angle of rolling and to increase prevalence of rolling (oes 
is, to widen the range of conditions under which rolling 
takes agen but that an extreme increase, such as you 

tend, perhaps considerably, to diminish the 
extreme angles of rolling and give aship freer from severe 
angles of rolling than one of ordinary type (unless the 
latter is fitted with very large bilge-keels). . . . There 
is something to be said on sides, and the question 
really depends on a balance of evils.” 

(d) Mr. Tekhel, a learned naval architect, has sent_me 
the diagrams shown in Figs. 29 and 30, with Table ITI. 
corresponding thereto, confirming the reducticn of rolling 
in the vessel of my form and t as compared with that 
of a ship of ordi form, as the waves increase in length 
and period. He claims special accuracy for his calcula- 
tione, particularly in relation to the r waves. From 
his diagram, as well as from Table III, it will be seen 
that,. when rolling amongst waves having a length of 
1052 ft. and a od of 14 3 seconds, a ship of my form 
attains an amplitude of oscillation of only 8 deg., whilst a 
ship of ordinary form of the German H.I.M.S. Weissen- 
burg class, for instance, rolls to an amplitude of about 
43 deg., the ee, a velocities of oscillation 
being in the proportion of 0.062 to 0.329 respectively—that 
is, about five times as slow in favour of the ship of my 
|form. In the preceding column of Table IIL, relating 
to manent = ft. — hog seconds period, a amplitude 
or angular welocity of the Weissenburg’s rolling is given, 
| because in this case the period of the vessel bereell ayn: 

chronises with the period of the wave, and her rolling is 
| therefore still worse, whilst my ship continues to oscillate 

















Taswe II. 
| l 
Period of the wavesin seconds .. és 4 6 8 10 12 14 | 16 18 
Length of the waves in feet “ho Bap 328 | 513 738 | 1000 1300 1660 
Amplitudes i— | deg. min. | deg. min. | deg. min. | deg. min. | deg. min. | deg. min. | deg. min. | deg. min, 
Maximum for H.M.S, Revenge oF § 2 6 0/10 8/6 3/28 5/8 O;}8 O 
Maximum for Goulaeff’s shi e eo | 2 1 3 9 0/10 0/10 O/10 0/210 O;1 0 
Angular velocities of oscillation, degrees per | 
second :— | | 
Maximum for H.M.8. Revenge ate = 0 . ft - 3 2 St oe 8 | 6 5 9 0 ll 2 9 3 
Maximum for Goulaeff’s ship 3 (0 | 6 0 7 1 6 3 a = 4 §;}4 9 





N.B.—In this Table the maximum wave-slope was taken by M 
of the waves.in closed seas as not exceeding 10 seconds. 


r. Boobnoff in all cases as equal to 10 deg., and the mean period 








Taste IIL. 
! . 
Length of waves in metres 20 «| 40 80 120 160 200 240 280 820 360 
Length of waves in feet .. 66 133 263 304 526 657 789 920 1052 1183 
Period of waves in seconds ee 3.58 5.06 7.15 8.8 10.12 113 12.4 13.4 14.3 15,18 
Amplitude of oscillation to port oe 
and starboard :-- deg. deg. min, deg. min. deg. min.| deg. min.|deg. min. deg. min.|deg. min.|deg.min.| deg. 

Muximum for Weissenburg type |_.. > 2 20 4 50 7 40 | 14-20 | 33 0 > 48 «0 25 

Maximum for Goulaeff type .. | 0.05 220; 5 Ww 8 0 9 0 8 50 8 27 8 10 8 05 8 
Angular velocity of rolling :— } 

Maximum for Weissenburg type ES ep 0.0353 | 0.0508 | 0.0834 | 0.1888 | 0.2918 ss 0.329 | 0.1732 - 

Maximum for Goulaeff type... | 0.0025 0.0512 0.087 | 0.0995 0.0974 0.0865 0.0734 0 067 0.0621 | 0.0555 

\ 











The general character of the rolling of both vessels com- 
pee is shown in Mr. Boobnoff’s diagram in Figs. 25 and 

, from which we can judge of the superiority of the 
rolling of a vessel of my form and type in comparison with 
the rolling of a ship of ordinary form, both in respect of 
the regularity or uniformity of rolling motion, and of the 
comparative smallness of the amplitudes of oscillation. 


Indeed, judging by this diagram and Table II., and seeing shaped sh 


that the oscillations of my ship are so y regular 
and uniform and become less and easier the bigger grow 
the waves (second half of the Table II.), we may expect 
that the accuracy <o and firing guns mounted on 
board such vessels be very much better attained than 
that of the guns mounted on board @ vessel of ordinary 
description, and this is a very great advan for shi 
of war. From Table II. we also see that, although the 
rolling of the broad ship is not so moderate in amplitude 
of oscillation, and not so gentle in angular velocity, when 
rolling amongst small waves of a length from 82 ft. to 
bis ft. long and of a period of 4 to 10 seconds, there is 
undoubted superiority and a very essential reduction of 
rolling as soon as she finds herself amongst waves of 
738 ft. to 1660 ft. and over, and having a period of 12 to 18 
seconds and upwards. 

(b) Figs. 27 and 28 were calculated and drawn 4 by 
Colonel A. N. Kriloff, I.R.N., chief of the St. Petersburg 
Experimental Tank. Whilst the diagram given above 
represents only the general and approximate or quali- 
tative illustration of the character of the probable rolli 
of my ships, the diagrams in Figs. 27 and 28 show acloser 
numerical or quantitative comparisun of the rolling of the 
two ships, when both are moving at the same angle 
(45 deg.) to the direction of the waves, the abscisse 
pa eee the — of waves in Sant, aot ordi- 

‘tes on the upper re representing amplitudes of 
penwne in S mph - those oe the lower “— 

gular velocities of ro! in . Here 
coin oe nating by? intersection of —s pt in the upper 

er Dgures (indicating a complete change of pheno- 
menon), and that, although for shorter waves the rolling 
of a << ordinary form 1s more moderate both in respect 
of amplitude and angular velocity, this superiority stops 


at the point of intersection of the curves, after reaching u 


which, and as the waves increase in length and period, the 
rolling of the ship of my form whe = less than rats of 


with the same uniformity of amplitude (7.¢., about8 deg.), 
with a moderate an velocity of 3.84 deg. second, 


per 
which latter figure is obtained by meltiplying the figure 


given in Table III. by 360 deg. . Another important 


2m 
feature arising out of this di and table is. that, 
whilst the amplitudes of oscillation of an ordinaril 
ip are subject to such great variation, wi 
the variation in the size of waves, as from 2 deg. to 
43-deg., there is any variation at all in the 
amplitudes of-oscillation of the ship of my form. As to 
the somewhat increased velocity when rolling amongst 
very small waves, my opinion, ehared, I believe, by all 
practical men, is, that when we come to deal with big 
ships, especially those moving at high apeed, small, short 
waves have much less effect the bigger the ship is, and of 
whatever form she may be. : 

e) Mr. C. Tennyson, MI.N.A., studying the same 
subject, maintains that ‘‘a ship of my form, following in 
her motion that of the waves, will be always remarkably 
dry, floating like a duck, whatever may be the condition 
of the waves about her, and therefore she will never be 
swamped, as this is prevented by the closing of all her 
above-water a side- ligtita, —, andother ceesings ; 
persons on board of ber will feel as though the ship does 
not roll at all; and the work on board will not be im- 
peded by rolling.” ; Dea 

(J) That such will be the actual sea-going qualities of 
ships of the orm, notwithstanding their large 
metacentric height, is fully hrm | practical experi- 
ence, as peor by the evidence and opinions of the 
following high authorities, who exp themselves on 
this subject, in this very Institution, at the discussion 
which followed the reading of the late Sir Edward Reed’s 

per, in the year of 1881, on the behaviour of the yacht 
Fivadia in he Bay of Biscay—viz.: the late Vice- 
Admiral Sir Houston Stewart, Sir William White, Vice- 
Admiral Selwyn, and the late Sir William Pearce.* 

In view of the extremely favourable opinions of such 
authorities in rd to the excellent behaviour of the 
Livadia, only ft. long, 150 ft. beam, drawing only 
7 ft. to 8 ft.. and therefore possessing, ree Bh her 

great metacentric height, I 


ns beam, a very 
believe that the application of this form and system of 





* Transactions of the Institution of Naval Architects, 





the o ship, both i 
opened tle acre ede 


ty has been most kindly explained to 


1881, vol. xxii., pages 271-280. - 


construction to the modern ocean passenger steamers 
ought to be eminently successful, both as regards high 
speed on the paseage, and also for comfort and safety 
which Pomenense would enjoy on board such steamers. 
(VIL) In Sir Edward ’s paper on the Livadia in 
the Bay of Biscay, he pointed out that ‘‘a ship of 
extremely light draught and of almost perfect steadiness 
receives violent upward blows from the ascending water, 
and this more especially forward, where the onw 
motion of the ship naturally subjects the bow to the 
additional violence. This certainly was the case with 
the Livadia during the gale we then experienced in the 
Bay.” ‘To this I must answer that ships of the —- 
form and proportions differ so very much from the 
Livadia in that they certainly draw not less than 20 ft. 
to 21 ft., instead of, as in the Livadia, only 7 ft. to 8 ft., 


and in being of much rd ter length, 
and finer Cotsen, 00 § they would Gebave im this 
whose 


respect more like ordinary steamers in 
a ge of water happens to be at times even less, and 
which still make very gocd across the North 
Atlantic, even in the severe winter seasons.* 

(VIIIL.) Dock Accommodation Di 


Dificulty.—Seeing that 
ships of t and of dis: such 
ee bee oe pe 

ordinary form, would inly be 


ocean steamers of 

c certain] as much and even 

more than 100 ft. in breadth, objection has been raised as 
to the difficulty of finding docks wide enough to accom- 
modate such ships for the underwater 
repair and painting. At first sight this may seem to be a 
serious disadvantage, but it does not t an insur- 
mountable for the necessity for broader docks 
was keenly felt as jong ag° as the ’seventies of the last 
century, when in the -known Infiexible Committee’s 
report ip was stated :—‘‘ We note that the of the 
Inflexible was limited by the consideration of the docks 


available for her repair, but we doubt if this consideration 
ought to outweigh the pot advan which a further 
increase of beam would give to of the Inflexible 


type. We are the more inclined to doubt it, because at 
t docks capable of accommodating vessels of any 
constructed 


th can of iron rapidly, and at no 

serious co3t in comparison with that of such vessels as the 
Infiexible.” 

Indeed, floating docks now offer a most ready and suit- 


able way out of this difficulty, and their cost isso moderate 
that there was lately an offer from a well-known ship- 
building firm to our Government to build an ironclad of 
my form, together with a floating dock to accommodate 
this ship, for exactly the same price as an ironclad of the 
same size but of ordinary form 3s being built in a Russian 
_. The * Dewey ” floating dock, built by the American 

vernment for their new naval station at Cavite, bas 
an internal width of 100 ft. in the clear, and floating 
docks of still greater breadth might easily be built, 

As for the masonry graving docks, even for modern 
ships of ordinary narrow form and proportions, we already 
meet with the difficulty of accommodating ships fitted 
with bilge-keels of sufficient size to diminish their rolling, 
on account of the narrow entrances to the existing dry 
graving docks. Indeed, if we consider the growth in the 
Fiternal dimensions of even such dry docks, we see that, 
owing to the constant and uninterrupted increase in the 
size of ships generally, and particularly in their breadth, 


for the last ninety years, at intervals of thirty viz, 
1844, 1874, and 1904—we find an increase of width of docks, 
such as that shown in Fig. 31.} The next jn = 
and 33) Fatty en oe 6 evolution in the dimensionaof a 
pee | dock during the period of last century—from 1800 
to 1900. The internal width has almost doubled, thus 
se the truth of the saying that where there is a 

lemand there will be always a supply: The width of 
the new No. 5 graving dock at is already 
118 ft. ; that of the new Brooklyn dock, 120 ft. 


With to the width of important navigable 
ch it may be added that it is preveeet to near] 
double the width of the Northern Ship Uanal at Kie’ 


whilst the width of the Suez may be estimated by 
the fact of its ness the big American floating dock, 
having a total breadth of some 125 fs., to be recently 
towed through it safely. 





GASOLINE ELECTRIC RAILWAY-CAR 
** TRENE.” 

AN interesting railway-car, which we illustrate on 
page 470, has recently been completed at the works of 
the J. G. Brill Conmap, 5S elphia, Pa., for the 
Strang Gas. Electric Car pany. The car is intended to 
make trips oom oe eee nes cost of the Mis- 
sissippi River, stopping at principal cities for parties 
of railway experts, who will watch Re ion with a 
view of equipping branch lines and feeder systems with 
ae this kind. i y mt 

e system) consists & gas-engine with a 
direct-connected generator, electric transmission and con- 
trol, direct electrical connection between the generator 
and truck motors, and a storage-battery. The operation 
of the car is ically the same as an inter-urban trolley- 
car, but, unlike the —- it produces its own 
current, and is therefore independent of trolley-wire and 
power: house ; in fact, it carries a complete power-house 
with it. The generator and engine have a capacity suffi- 
cient for normal requirements, the generator furnishing 
all the current necessary ; but when starting, or when 
ascending oo. the current necessary would demand 
an engine generator of much larger capacity were it 
not for the storage-battery. The storage battery, there- 


* See Mr. Thearle’s paper in the Transactions of the 
Institution of Naval Architects, 1903, vol. zlv.. page 118. 
t “¥ ENGINgERING, September 30, 1904, lxxviii., 
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PETROL-ELECTRIC. RAILWAY CAR 


CONSTRUCTED BY THE J. 


G. BRILL COMPANY, 


ENGINEERS, 


“ TRENE.” 


PHILADELPHIA. 





Sie. 


al 








fore, takes care of what is called the ‘‘ peak” of the 
load, or that which is in excess of normal requirements. 
The storage-battery is charged while the car is running 
down’ es, coming to a stop, or standing still ;’ the 
engine running until automatically throttled, when the 
batteries attain the full capacity. Our illustrations, 
Figs. 1, 2, and 3, are respectively an outside view, an 
interior view showing the machinery, and an interior view 
showing the seats. aR : 

Without going into technicalities, it may be briefly 
stated that electric transmission of power to railway 
trucks is the most efficient, elastic, and simple method of 
car operation. Its elasticity is a most important factor 
in tion to starting a heavy car. The Strang system, 
with its storage-battery, admits of a comparatively small 
power plant. The battery is placed underneath the car, 
as may be seen in Fig. 1, and the engine-room only needs 
‘to be large enough for the engine and the generator. 
“The engine has its six cylinders in line in order to make 
it as narrow as ible, thus leaving ample room for 

to enter the compartment and inspect the opera- 
tion of the system. : eT) ; 

The method of control is the same as is in use in the 
New York subway and elevated roads, and is called the 
** multiple-unit control,” which enables the car to furnish 
current to — one eyteeed with motors to — 
may be cou 5 © engine, generator, motors 

ei ta machinery were designed and manu- 
jared e Strang Gas-Hlectric Car Company, and 
many of. the t machinery have 
been ly devised and are important improvements 
on anything of the kind accomplished before, such as auto- 
matic control of engines by the condition of the battery, 





tel. 


roof arrangement for water system of heat radiation, high- 
tension ignition system, he car carries sufficient 
gaso alle to. were it ~ miles, —_ consumes. about 
1 ion per mile. @ engine-cooling system consists 
of radiators placed on the roof of the car, and the circu- 
lation is secured by a motor-driven turbine-pump. The 
compartments, shown in Fig. 3, are heated by 
Pipes connected “% the water er spiel 
e car seats 75 passengers, and can attain a 
of 55 miles an hour. It can be made the motor-car of a 
train, being a of hauling three trailers carrying 75 
each. In the event of a mishap, its double 
genes of power allows its batteries to drive. it for 15 miles, 
if necessary, to a round-house or,station. The car is 
built of steel, with the exception of the interior, which is 
composed of vermilion wood, richly carved and inlaid. 
Behind the engine-room is a compartment furnished with 
transversely-placed seats, upholstered in red leather, and 
the rear compartment has comfortable wicker chairs, and 
the usual fittings of a Pullman club car. The observa- 
tion platform at the rear is enclosed with handsome brass 
railings. On entering the car it is at once seen t 
5 of Ko usual form <n yes is of a com- 
le arc. type, preven: rom monotonous to 
ee e by etleoe sashes set in at regular intervals, 
stained glass with which they are furnished. The orna- 
fends the effect of height by ribbons us of gold of iregu - 
‘ect o 6 by ri of i 
——. reaching toward the centre. Pullman windows 
With stained glass in the upper part also add to the soft 
diffusion of light through car, while the plate- 
glass sashes reach down to within 2- ft. of fi 


owing & soft light to come from above through the | to be 











Fic. 3e 


adding much to the attractiveness of the interior by the 
unobstructed view which they afford. 

The ‘‘ Irene” -measures 66 ft. in length over all, and 
weighs complete 114,000 lb. The engine is of the vertical 
four-cycle type, having six cylinders, 104 in. by 9 in., and 
develops 160 horse-power at 425 revolutions per minute 
(continuous rating). The generator is of 85 kilowatts, 
260-volt, direct current, shunt-wound interpole ; and the 
motors are 100 horse-power (two), 250-volt, series-wound 
interpole. The battery has 112 cells, and is of the 
Pianté type, of 300 ampere-hours capacity. The control is 
of the “M™” type, and automatic air-brakes are fitted. 
The cooling and heating system consists of an electrically- 
driven centrifugal pump, which circulates the jacket 
water through radiators on the roof or through heating- 
pipes in the passenger compartment. The trucks are the 
standard Brill No. 27 E38. The car-body was designed 
Wy. Mr. W. B. Strang, president, and Mr. L. G. Nilson, 
chief engineer of the Strang Gas-Electric Car Company. 
The engine and accessories were designed by Mr. L. G. 
Nilson, and the generator and motors were designed and 
built at the company’s shops. 

herever the car goes it is expected to attract attention 
by the imposing appearance of its exterior and its hand- 
some appointments, while those persons who are privileged 
passengers will enjoy the novelty of a ride ina vehicle 
as luxurious as the private car of a railway magnate. 





Ruyomney Rattwar.—The Rhymney Railway Company 
has been celebrating its jubilee, business having been 
commenced in 1858. The company is laying down heavier 

volllig stock. 


oor, | rails, and improving and increasing its 
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BOILER EFFICIENCY. 


Art a recent meeting of the Institution of Mecha- 
nical Engineers, in the course of a discussion on 
combustion, in locomotive fire-boxes, an old fallacy 
was advanced, which, though often scotched, has 


ey yet to be killed, having as many lives as | g 


e proverbial cat. We cannot say who it was that 
first attempted to apply Carnot’s theorem as a 
criterion of the efficiency of a boiler, but it must be 
fully a quarter of a century since this erroneous 
idea was first brought forward. The line of argu- 
ment adopted by its advocates is seldom clearly 
set forth ; and even at its best, as we shall show 
later on, it involves unwarrantable assumptions as 
to the conditions under which boilers actually work. 
Taking, however, T, as the absolute furnace tem- 

rature and T, as the temperature of the gases 
in the uptake, it is assumed that the efficiency of 
a boiler may be expressed by the formula 
- 7:-T, 

ee 

But this is the efficiency of a heat-engine working 

on the Carnot cycle between the temperature T, and 


7 


s0|'T,, and hence many have jumped to the conclusion 


that the agreement was more than accidental, and 
that the boiler could, in some sense, be considered 
as a heat-engine, subject to the same laws as other 
heat-motors. 

In actual fact there is no connection whatever 
between the two. In the case of a boiler we are 
merely concerned with the transference of heat 
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use to which is finally put the heat-energy which has 
through the furnace and flue-plates. The 


439 | sole object of the boiler, in short, is to transfer, as 


efficiently as ible, heat-energy from one body 


494 |to another, without changing it into another form 


of energy. Carnot’s theorem cp only in 
cases in which a conversion of heat-energy into 
another form is attempted, and it lays down what 
proportion of the total energy supplied as heat can 


:| transfer is unity. 





Nothing in any way corresponding to this is in- 
volved in the transfer of heat, as heat, to another 
body. In fact, in many cases such a transfer-is 
realisable with practically perfect efficiency. Sup- 
pose, for instance, a charge of mixed gases originally 
at freezing point are burnt below water containing 
ice. The heat developed is wholly transferred from 
the gases, since the final tem ture of these is the 
same. as it was initially, the efficiency of the 
It will, moreover, be obvious 
that this efficiency has no reference whatever - to 
the maximum temperature involved, whereas the 
essence of Carnot’s theorem, which is concerned 
with the conversion, and not the transfer, of heat, 
is that the efficiency is higher the higher the maxi- 
mum temperature attained. In all essentials the 
phenomena involved in the transfer of heat from 
the furnace flames to the water in the boiler is the 
same as the transfer of heat involved in using the 
ice calorimeter. In fact, the boiler is merely a 
gigantic and somewhat imperfect calorimeter. It 
is a mere algebraic accident that, on certain assump- 
tions, an expression for the efficiency of the transfer 
of heat from the fuel to the water can be found 
which is the same in form as that for the efficiency 
of a heat-engine operating on the Carnot cycle. The 
attempt to institute any analogy between the two 
is, however, simply a variant of the old logical 
—— commonly expressed as post hoc, ergo propter 


Moreover, the assumptions on which the ex- 
pression a for the boiler efficiency is based 


are in themselves totally untenable for a variety of 
reasons. The most obvious rests, of course, on the 
fact, now generally admitted, that the specific heat 
of a gas is not independent of the temperature, but 
rises as this goes up. A still more fundamental 
error, however, is to be found in the circumstance 
that the formula can only be derived on the 
assumption that the actual phenomena of com- 
bustion in a boiler furnace, and of the transfer 
of heat to the water, take place under conditions 
entirely different from those which actually exist. 
Thus, for the reasoning to be valid, the combustion 
should be completed outside the boiler in a non- 
conducting chamber, so that all the heat liberated 
should be transferred in the first place wholly to the 
ases. Then, and then only, can it be maintained 
that the heat of combustion is given by the rise of 
temperature multiplied by the specific heat. - Next 
these gases should be led into the boiler, and have 
their temperature lowered to the uptake tempera- 
ture by the abstraction of heat from the walls. 
Under these conditions only would it be legitimate 
to express the boiler efficiency as given by the ex- 


pression tT, - Ty, Here, again, it should be noted 
that T, is really the rise of the temperature in the 
furnace, and not the absolute temperature, so that 
for this expression to be equivalent, even in form, to 
Carnot’s theorem, it would be necessary that the fuel, 
and the air which supplied it with oxygen, should he 
initially at the pre ares zero of temperature. It 
is obvious, therefore, yet again, that in no case can 
there be any possible connection between this im- 
portant thermodynamical theorem and the evapo- 
rative efficiency of a boiler. Even, however, 
taking T, as the rise of temperature in the furnace, 
it will be seen that for the expression to be applic- 
able the conditions of combustion would have to 
be entirely different from those obtaining in ordi- 
nary boiler practice. Possibly the expression might 
have some meaning if applied to a boiler heated by 
the waste gases from a destructor, where combustion 
is completed before the gases reach the boiler ; but 
in ordinary practice heat is being abstracted from 
the gases and added to the water during the whole 
time that combustion is p ing. Hence T, s 
does not represent the total heat of combustion, 
but a mere fraction of this, so that the efficiency is 
actually substantially higher than the formula 
criticised would lead one to expect. 

These criticisms are, of course, not new. The 
fallacy is old, and its error has been repeatedly 
set forth. The fact that it was brought forward 
at a recent meeting of the Institution of Mecha- 
nical Engineers shows, however, that its specious- 
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ness, on first sight, is ever claiming new victims, 
and it may therefore serve a useful purpose to warn 
8 younger generation of readers against the super- 
ficial reasoning on which it is based. 





THE KORN SYSTEM OF TELEGRAPHIC 
TRANSMISSION OF PHOTOGRAPHS. 
Amone the systems of telephotography which 

have lately been submitted to tests on a large scale 
that of Professor A. Korn, of Munich, —— at 
the present to be the most advanced. The chief 
features of the Korn system are the combination 
of the often-tried selenium cell with a kind of 
phonograph cylinder in a synchronous telegraph 
instrument. 

The photograph to be transmitted forms a trans- 

rent film, which is wrapped round a glaes cylinder. 

he light of a Nernst lamp is concentrated on one 
spot, and the light. rays passing through the film 
are, by means of a totally reflecting prism, sent to 

a selenium cell at the bottom of the cylinder. An 

electric motor turns the cylinder in such a way that 

its longitudinal axis is advanced at a uniform rate. 

Thus every portion of the photograph sends its light 

in turn to the selenium cell, and the intensity of 

the battery currents passing through the selenium 
and the line will vary with the intensity of the 
rays falling upon the selenium. At the receiver 
end we have a similar synchronous cylinder, 
round which the film to be printed is wrapped, 
anda Nernst lamp, which illuminates one portion 
of the film at the time. The point is now to 
vary the intensity of the illumination in accord- 
ance with the inteusity of the arriving line-currents. 
In his first experiments, of 1902, Professor Korn 
used for this purpose a vacuum discharge-tube : 
the glow fell through a window on the film, and the 
telephone line-currents weakened the glow in a way 
presently to be explained. Photographs were 
transmitted on this plan between Munich and 

Nuremberg in 1904, but the process was slow ; the 

transmission of a photograph took 42 minutes, and 

the resulting pictures were not well defined. 

At the present time a metallic chord galvano- 
meter is interposed in the receiving circuit. In 
these galvanometers a wire is stretched in a strong 
magnetic field, and the wire is deflected when the 
line-current flows through it. Instead of one wire, 
Korn uses two wires, which hold in their middle a 
very small screen of aluminium. There is a small 
window in the casing surrounding the film cylinder, 
for the light to enter. The undeflected screen 
leaves this window clear. The more the screen is 
deflected, the less light enters the window, and in 
this way the intensity of the light is weakened and 
varied. Synchronism of telegraph instruments can 
be secured by various means, and Professor Korn’s 
chief problem was to prevent interference of his 
synchronising and photographic devices. The 
speed of the electric motors is regulated in the 
ordinary way, in such a manner that the receiving 
cylinder runs slightly faster than the transmitting 
cylinder, but is arrested once in every turn for a 
very small fraction of a second by a little hook ; at 
that instant a signal runs back, and the two cylin- 
ders start a new Jine at exactly the same moment. 
At the moment when the synchronising current 
passes, the line is not required for the telephoto- 
graphic transmission proper. 

One of the chief troubles to be overcome was the 
time lag of the selenium cell, which does not instan- 
taneously respond to variations in the intensity of 
illumination. The difficulty has been lessened by 
combining in the transmitter two selenium cells, 
known as the feeler cell and the compensator cell ; 
uhey are so coupled that their lags neutralise one 
another, the line starting from the connection 
between the two cells. Tke time required for 
transmission of a picture has thus been reduced from 
42 minutes tol2and even 6 minutes, Trials over long 
distances commenced in the spring of 1907, when 
the Munich-Berlin telephone line was placed at the 
inventor’s disposal for this purpose by the Imperial 
Telegraph Department. The influences of capacity, 
resistance, insulation, and interference by wsla- 
bouring lines, were studied during these trials, 
which took place at night. It was ascertained that 
telephony and telephotography can be carried on 
simultaneously on lines close to one another, and 
even on the same line ; but the telephone calls, by 
means of magneto machines, produced black lines 
on the photographs. It will be understood that 


the picture is reproduced by breaking it up, by 
the motion of the cylinder, into a series of parallel 





lines ; in some of the experiments these lines were 
further cut up, by the aid of a rotating sector, into 
dots. When the lines were 1 millimetre apart, the 
transmission of a portrait required six minutes ; 
when the line distance was reduced to 4 millimetre, 
twice the time—twelve minutes—was required. 
Later on the experiments were extended to Paris, 
and vid Paris to London. The first trials, between 
Berlin and London, were conducted in November 
last. On this occasion the submarine cable formed 
part of the circuit. No particular trouble was 
experienced from the cable, but it is found in 
— that the longer the line the greater the 
ifficulties, because disturbances from some source 
or other are more likely to occur. Long cables 
may prove troublesome, however, and it is there- 
fore tne ts to try experiments between Berlin 
and Copenhagen and Stockholm. Berlin is now in 
regular telephotographic connection with Munich. 
Very fair pictures are obtained ; and, if the time 
can further be reduced, the Press will no doubt be 
glad to avail itself of these means of transmitting 
news. The police authorities are particularly inte- 
rested in these experiments, which the British 
Government readily facilitated. We should like to 
add that Mr. Thorne Baker read an interesting 
per on photo-telegraphy before the Royal Photo- 
graphic Society a few weeks ago. 





STEEL-MAKING IN NEW SOUTH 
WALES. 

For many years past the Government of New 
South Wales have been making unsuccessful efforts 
to establish steel manufacture within the State. 
Periodically tenders have been advertised for the 
supply of steel rails made in the colony, generally in 
batches of 150,000 tons, but no practical response 
has been elicited, and these attempts have re- 
mained, as, no doubt, they were intended to be, a 
mere bid for the support of the Labour Party for 
the Government in power at the time. It is easy 
to explain why these efforts came to nothing. To 
establish works sufficient to meet the demand, a 
large capital was obviously necessary, and in the 
face of growing labour legislation, including mini- 
mum-wage provisions, limited hours, establish- 
ment of arbitration courts—many of whose decisions 
are, as experience shows, difficult of execution when 
given in favour of the employer—with further pos- 
sibilities in or out of sight, it was difficult to estab- 
lish sufficient faith in investors to enable capital to 
be found. Moreover, the dependence of local 
steel-works must necessarily be practically on the 
public works of the State, and the progress of 
these fluctuates violently in harmony with the 
good and bad seasons, on which the whole pros- 
perity of the Australian States seems almost en- 
tirely to rest. It is, perhaps, a necessary con- 
dition of things which may have its explanation ; 
but it is certainly a fact that, when a good series of 
seasons, such as those just past, occur, Australian 
railways, harbours, and other works are rushed 
forward by the Government; engineers, good and 
bad, are picked up anywhere to carry them out, 
and when in full swing there comes a drought. 
Nearly all works are then stopped—men, good 
and bad, dismissed and dispersed, plant set aside 
to lie idle, and much loss involved. A steady, 
moderate progress, through all the changes and 
chances of climatic conditions, would evidently 
be far better, and might afford some induce- 
ment to capitalists to invest in undertakings the 
success of which depends on a steady public works 
policy, keeping their men and machinery in con- 
stant employment. It is not surprising, therefore, 
to hear now that the proposed establishment of 
the steel- making industry in New South Wales 
has to be nursed and coddled by the Government 
of the State in the way shown by the most recent 
advices. It appears that at Lithgow, which is 
about 100 miles inland from Sydney, on the Great 
Western Railway, a district producing the raw 
material and coal in ample quantities, Mr. W. 
Sandford has fur many years carried on an engi- 
neering business, and it is naturally to this 
centre that the Government authorities have 
directed their attention in this matter, and a 
couple of years ago a contract was entered into 
with Messrs. Sandford and Co. for the supply of 
steel, &c., amounting to about 100,0001. a year. 
The company, however, had always an_ inade- 

uate capital for work on an extended scale, and 
the bank exerted pressure on them to reduce their 
over-draft of 131,0001. To relieve the situation 





an attempt was made to raise capital by a new 
issue of shares, but the public, realising the facts 
to which we have referred, failed to come for- 
ward, An ap was then made to the Govern- 
ment, who, though trustees for the same public, 
at least to a large extent, did not hesitate to pro 
pene investment of the public’s money in this 

oubtful enterprise. A Board of Investigation was 
recently appointed by the State, and as a result 
the Premier submitted a series of proposals to Par- 
liament. The gist of these was that the Govern- 
ment should advance the sum of 70,0001. for ten 
years at 4 per cent. Of this, 25,0001. was to be for 
working expenses, and to this extent the State was 
to have priority. The remaining 45,0001. was for 
the erection of new plant. The Governmentand the 
bank were to stand pari passu as to their securi- 
ties, excepting as regards the 25,0001. The bank 
was to grant the same limit as before—viz , 
135,0001.—and was not to call it in for ten years, 
and was also to reduce the rate of interest from 
5 per cent. to 4 per cent. When this agreement 
came before Parliament for approval, an unsuc- 
cessful attempt was made by the Socialists in 
favour of the complete nationalisation of the in- 
dustry, instead of adopting the halting measure 
of the Government, but an amendment was carried 
to give priority to the Government over the bank 
as to the whole of the 70,000). The latter, how- 
ever, refused to accept this, naturally enough, and 
put in a receiver, closing the works. The well- 
known local firm, Messrs. G. and C. Hoskins, 
Limited, of Sydney, then came to the rescue, and 
by satisfactory arrangements with the bank and 
Messrs. Sandford and Co. they took over the 
business and the Government contracts, the State 
aid consisting of valuable concessions instead of 
financial advances. The firm of Messrs. Hoskins 
is able and experienced. We may now congratu- 
late it upon its courage. 

In all this it is impossible to avoid seeing how a 
valuable industry, with the materials for it on the 
spot, labour plentiful, and almost every circum- 
stance, except labour conditions and limitations, in 
its favour, may fail chiefly owing to the policy of 
those who would be most benefited by its establish- 
ment. In the meantime thousands of miles of steel 
rails and bridges which alone enable Australia to 
dispose of its pastoral and agricultural products 
have been brought from over sea. 








ELECTRIC DISCHARGES THROUGH 
GASES. 

On Saturday afternoon last, Professor J. J. 
Thomson, F.R.S., delivered the penultimate of 
his present series of lectures at the Royal Insti- 
tution. In opening his discourse, he said that 
before proceeding to the discussion of very small 
spark-gaps, he would just summarise the results 
that had been obtained with sparks of the ordinary 
kind. Suppose, for example, we found the dif- 
ference of potential required to produce a spark of 
constant length through a gas the pressure of which 
was varied; then, starting with high pressures, 
the potential difference needed fell with the pres- 
sure to a certain minimum, as shown in Fig. 1, 
and this minimum in the case of air was about 
350 volts. On still further reducing the pressure 
of the gas, the potential needed rapidly rose to 
very high values. There was thus for each spark- 
gap a critical pressure at which the spark would pass 
most easily. These effects were all included in 
Paschen’s law, which stated that the potential 
difference needed to produce a spark depended only 
on the quantity of gas which the spark had to 
traverse, and that if this quantity were kept con- 
stant by varying simultaneously the pressure and 
the width of the gap, then the potential needed to 
produce a spark would also remain constant. In 
other words, the electric potential needed varied as 
the gas pressure multiplied by the width of the 
ap. This law, originally discovered by Paschen, 
had been further investigated by Carr, and found to 
hold in all cases. The curve obtained by the latter 
investigator is represented in Fig. 2. The potential 
required was stated to be a minimum for a certain 
value of the product of the pressure and width of 
spark-gap ; that was to say, with a certain definite 
quantity of gas between the electrodes. With this 
quantity the spark passed more easily than with 
any other. Its value was fixed by the condition 
that the distance between the electrodes must be 
a certain multiple of the mean free path of the 
molecules. For air the spark passed most easily 
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when the distance between the electrodes was ten 
times the mean free path of the molecules. The 
existence of this critical value, at which the spark 
passed most easily, furnished a direct proof that 
gases could not have a continuous structure. The 
gas, in short, let a spark of a given length pass 
more easily than any other. Hence it must, so to 
speak, have in itself some scale for measuring 
lengths, or it would be unable to discriminate 
between them. It could not, therefore, be struc- 
tureless. 

As stated, Paschen’s law held over a very wide 
range of a ; but when the product of the 
gas pressure and the length of the air-gap became 
exceedingly small, the ey needed went up at 
a great rate (see Fig. 2), and in such a way as to 
indicate that with infinitely short air-gaps the 
potential needed would be infinite. It appeared, 
however, that with exceedingly small air-gaps the 
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law stated no longer held. The investigation of 
these micro-sparks had been made almost exclu- 
sively at Michelson’s laboratory in Chicago, where 
extremely efticient means were provided for measur- 
ing exceedingly short lengths. The work had first 
been undertaken by Earhart, and afterwards by 
Hobbs. 

_ The nature of the curves obtained was shown 
in Fig. 3, where the potential difference was mea- 
sured in volts, and the spark-length in multiples of 
the wave-length of sodium light. The sparks in these 
experiments were too short to be seen, and electric 
means had to be used to find when they passed. 
With the larger wave-lengths it would be seen that 
the potential difference diminished, and then became 
constant at 350 volts for a short distance. In 
Figs. 1 and 2, once the potential reached 350 volts, 
it began to rise again, but in Fig. 3 it remained 


500,-— 





a 
sm Sparking Distance in WareLengths of Sodiumlight. 
constant, the reason being that the spark passed 
between electrodes, one of which was flat and the 
other spherical, so that when it became more 
difficult for the spark to cross the shortest distance 
bet ween the electrodes, it could find a longer path 
by going out a little from the centre line. is was 
the interpretation of the horizontal portion of the 
curve shown in the diagram, which lasted, it would 
be seen, until the sap became equal to about three 
i 


fell as a straight line down to the origin. Com- 
paring this portion of the curve with the flat por- 
tion, it would be seen that in the: latter the poten- 
tial difference remained constant, whilst in the 
former it was the potential difference + spark- 
gap which remained constant ; that was to say, 
a constant difference of potential was exchanged 
for a constant forca. ith these minute sparks 
the ratio potential diference amounted about to 
sparking distance 
1,000,000 volts per centimetre. As soon as the 


passed. Another peculiarity would be apparent 
from thecurve. For the longer sparks the potential 
difference was different for different gases, whilst 
for minute sparks it was independent of the gas; 
though, as shown in Fig. 4, it varied with the 
nature of the electrode. In fact, for short sparks 





ac) Sparking Distance tv Wave Lengths. 


the potential difference required depended solely 
on the terminals ; whilst for long sparks the value 
of the gas was the determining feature, so that the 
conditions were entirely different for the two kinds 
of spark. 

The force required tw produce these minute sparks 
—viz., 1,000,000 volts per centimetre—was, Pro- 
fessor Thomson stated, of the same order as that 
necessary to break down solid and liquid dielectrics. 
The condition for the giving way of these was that 
the force should reach a certain value, which for 
glass, mica and petroleum, and other insulators, was 
of the order of 1,000,000 volts per centimetre. 

It was probable, Professor Thomson said, that 
these minute sparks were not produced by the aid 
of negative particles colliding against molecules of 
the gas, but that the negative particles were actually 
dragged out of the electrodes by the very intense 


ments with the two electrodes of different metals, 
in which case it would possibly appear that the 
potential difference needed was fixed solely by the 
nature of the negative electrode. 

Whilst the spark was passing across a gap, the 
distribution of the electric force was very different 
to what it was before the spark started. At the 
outset the electric force was uniform from one elec- 
trode to the other ; but so soon as the spark started, 
this no longer held, even approximately, and there 
were great changes in the distribution of the electric 
force. This was well shown by the discharge 
through a vacuum-tube. Here the distance between 
the electrodes was divided up into well-marked 
strata. In the first place, we had next the cathode 
a velvety glow ; this was followed by the Crookes 
dark space, and this by a patch of luminosity known 
as the ‘‘negative glow.” Behind this came the 
Faraday dark space, and the rest of the tube was 
then filled with the well-known striz, or positive 
column. When the distribution of the electric 
force was examined in such a tube, it was found that 
in the striated portion of the tube the field was 
very weak, being not more than 10 or 20 volts per 
centimetre. Between the cathode and the Crookes 
dark space, however, there was a fall of 350 volts. 
This inequality implied that clectricity must have 
accumulated in the tube, there being a great quan- 
lity of positive electricity close to the cathode, 
whilst in the striated portion there were alterna- 
tions of positive and negative electricity. 

If matters were allowed to arrange themselves 
thus, the tube could carry a current with a low 
potential difference—say 600 volts or so. If, how- 
ever, this 600 volts drop were compelled to be 
uniform between the electrodes, no discharge would 
pass. To get a spark, therefore, the gas must be 
given time to arrange itself, and hence there was 
always a little interval, known as the lag of the 
spark, between the establishment of the field and 
the passage of the discharge. By putting a magnet 





wave-lengths of um light. At this point a 
tremendous change set in and the potential curve 


near the tube the positive particles could be diverted 


electric force reached this intensity the spark always | J 


field. It would be of great interest to make experi- | passe 


in their p' up to the cathode, and then a higher 
potential difference was needed to secure a dis- 
charge. Further, by ing electricity rush into the 
electrodes with great rapidity, the electric field 
could be built up so quickly that there was no time 
for ——s the porns distribution of - Prachi 
case the type of discharge was entire ‘ 
This —. Nonna demonstrated by first 
passing the di of an ordi induction coil 
through a tube, which then a nf the ordinary 
stratified discharge. When, however, a Leyden 
jar was discharged through the same tube, the 
conditions between the electrodes were uniform 
from end to end. This type of discharge, the 
speaker continued, had received very little atten- 
tion, but had recently been studied by Goldstein, 
who had found that with such discharges the spectra 
obtained were entirely different from those obtained 
with the ordinary uy type of discharge. In the case 
of the heavier ine metals, caesium, rubidium 
and potassium, for example, entirely new line 
spectra were obtained. These were ‘‘non series” 
spectra ; that was to say, the lines observed were 
not connected by simple numerical relations, With 
sodium and lithium no new spectra were obtained, 
and the ession of two-line spectra appeared to 
be associated with high atomic weights. Thus, of 
the monatomic gases krypton, xenon, and argon 
d two-line spectra, whilst nenon and 
elium did not. With chlorine, bromine, and 
iodine, spectra were obtained, consisting of new line 
spectra mixed with the older known ones. Prob- 
ably by using heavier discharges sodium and lithium 
might also be made to give new line spectra. 

The appearance of the discharge in a vacuum- 
tube furnished an explanation of there being a 
minimum potential at which the spark could pass. 
The very existence of the strize, or positive column, 
was due to its being in touch with the cathode. 
If cut off from this even by a plate of conducti 
metal, a new cathode would have to be establis 
at the point of cut-off before the discharge would 
-¥ his required the introduction of another 

volts, or so, in the circuit, corresponding to 
the fall between the cathode and the dark space. 
Taking two tubes of the same size and filled with 
the same residual gas at the same pressure, but of 
which one had a fairway between the cathodes, 
whilst in the other the two were separated by a 
series of six metal discs, Professor Thomson 
showed that it was extremely difficult to get a dis- 
charge to pass through this latter tube, although it 
d readily through the former. 

In another tube in which a metal disc perforated 

with a small hole was placed in the fairway, the 
lecturer showed that the discharge passed wholly 
through this small hole. These experiments, 
Professor Thomson continued, enabled us to under- 
stand what happened when we produced very short 
sparks. The resistance of the positive column of a 
tube was relatively small, and hence, if the anode 
was pushed up towards the cathode, it at first cut 
out simply some of this positive column. When it 
reached the negative glow the positive column had 
been wholly cut out, and the resistance was then a 
minimum, and the discharge passed with a minimum 
potential difference. If, however, the anode was 
pushed further in, so as to reach the Crookes dark 
space, there was no room left to establish the 
normal condition of affairs, and the difficulty of 
getting a spark greatly increased. In fact, in this 
state of affairs, the nearer the two electrods 
the greater the potential difference required, the 
development of the dark space being the condition 
of easy discharge. 
This fact had found an application in the con- 
struction of rectifiers, which consisted essentially 
of two electrodes, one having plenty of room 
around it, whilst the other was enclosed in a narrow 
tube. With the latter as cathode there was no 
room for the dark space to be established, and the 
current could not pass, though it would do so easily 
when the other was the negative electrode. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
Tue forty-ninth annual general meeting of the 
Institution of Naval Architects is being held this 
week in the hall of the Royal Society of Aris, and 
is largely attended. The session opened on Wed- 
nesday, under the chairmanship of the Earl of 
Glasgow, G C.M.G., the President. In addition 
to the formal business, which included the tub- 





mission of the annual report and the election of 
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office-bearers and Members of Council, the Presi- 
dent delivered his annual address, which, to the 
regret of all the members, is his last, since, as will 
be seen from the report of it, published later, he 
is giving up office for personal reasons, Since the 
Institution elected to have a peer as President, a 
decision regarding which there are, as almost always, 
two points of view, they have had a long succession 
of eminently suitable men, and none more so than 
the Earl. of Glasgow, who many years ago was an 
officer in the Royal Navy. His experience, tact, 
and urbanity have assisted greatly towards the 
success of many meetings and of still more excur- 
sions. He has occupied the chair for seven years, 
and the Institution has continued to increase in 
influence and in membership. The Earl of Cawdor, 
who succeeds him, has an interest in naval archi- 
tecture, for he was chairman of the Great Western 
Railway, and was thus brought into contact with 
every phase of transport problems, and later, as 
First Lord of the Admiralty, at a time of great 
changes in administrative organisation, came into 
still closer touch with the science of marine con- 
struction. So far as the presidency is concerned 
it is thus well with the Institution. 

Following Lord Glasgow’s address there were read 
on Wednesday three papers on important subjects, 
and these are printed in full in this week’s issue, 


while the discussions are also fully reported in the 
present article. The annual dinner was held in the 
evening. 

On Thursday meetings were held in the forenoon, 
afternoon, and evening, but—with one exception— 
we defer until next week the os of the 


papers read and the reporting of the proceedings. 
Of the six papers read, one, on ‘‘ The Speed-Trials 
and Service Performance of the Cunard Steamer 
Lusitania,” by Mr. Thomas Bell, is reproduced on 
page 489, and will be read with great interest. 
The other papers read on Thursday were :— 

“The Combination System of Reciprocating Engines 
and Steam-Turbines,” by the Hon. C. A. Parsons, C.B., 
and Mr. R. J. Walker. 

** 4 New System of Ship Construction,” by Mr. J. W. 
Isherwood. 

“The Heating of Modern Ocean Liners,” by Mr. W. 
Carlile Wallace. 

“The Influence of Air on Vacuum in Surface-Con- 
densers,” by Mr. D. B. Morison. 

**Note on the Use of Superheated Steam with Marine 
Engines,” by M. Félix Godard. 

To-day (Friday) meetings will be again held in 
the forenoon, afternoon, and evening, the papers 
being as follow :— 

** Results of Further Model Screw-Propeller Experi- 
ments,” by Dr. R, E. Froude, F.R.S. 

** An Analysis of the Resistance of Ships,” by Professor 
William Hovgaard. 

** A New Method of Research-Work on Fluid-Resist- 
one ene Ship-Propulsion,” by Herr H. Wellenkamp, 


i Two Notes on Ship-Calculations,” by Mr. W. S. 
Abell. 

‘* Factors of Safety in Marine Engineering,” by Pro- 
fessor J. O. Arnold. 

“*The Modern Developments of the Mariner’s Com- 
pass,” by Mr. J. C. Dobbie. 

We may now proceed to our detailed report of 
Wednesday’s proceedings. 

Report oF THE CoUNCIL. 


The proceedings were commenced by Mr. R. W. 
Dana, the Secretary, reading the annual report of 
the Council. The total number of new candidates 
elected during the past year was 137; but, owing 
chiefly to the numerous losses by death, the net 
gain in membership is reduced to 38, the actual 
number on the books being 1796. The Council 
had received with regret the resignation of the 
Earl of Glasgow, G.C.M.G., from the office of 
President, which he had occupied with so much 
distinction and advantage to the Institution since 
1991. The Council desired to express their cordial 
thanks to Lord Glasgow for his services during bis 
period of office, and their high appreciation of the 
courtesy and tact which his !ordship had invariably 
displayed while presiding ovar the meetings of the 
Council and of the Institution. Congratulatory 
reference was made to the summer meeting at Bor- 
deaux, aud complimentary acknowledgment given 
to those who had shown hospitality and otherwise 
assisted towards the success of the meetings and ex- 
cursions. The Council had elected as honorary Vice- 
Presidents Dr. F. Elgar, F.R.S., Treasurer of the 
Institution, and Mr. James Dixon, chairman of 
Lioyd’s Register Society. The Institution of Naval 
Architects’ Scholarship, which was competed for 
last year, had been awarded to Mr, A. M. Robb, of 





Messrs. G. L. Watson and Co., G w, and the 
successful candidate is now pursuing his studies at 
Glasgow University. 

The losses through death during the past year 
had, unfortunately, been numerous. The Marquis 
of Linlithgow, who, as Lord Hopetoun, would 
always be remembered with esteem and affection 
by the Council and members of the Institution, 
procs away last month at the early age of 45. As 

resident from 1896 to 1900, Lord Linlithgow con- 
tributed largely to the success of the Institution 
during a period of particular interest in its history, 
and his death in the prime of life was one that had 
caused widespread sorrow among all those whose 
privilege it had been to we his lordship’s 
great natural rs for high office, and the charm of 
manner which was one of his unfailing charac- 
teristics. Lord Kelvin, an honorary member of 
the Institution of over thirty years’ standing, 
passed away at the close of last year, mourned by 
the entire scientific world. The Council also re- 

tted to record the death of Mr. J. Macfarlane 
tay, Vice-President, many of whose valuable con- 
tributions to the elucidation of problems in naval 
architecture and marine engineering had appeared 
in the Transactions ; of Mr. Robert Thompson, of 
Sunderland, and Colonel H. F. Swan, C.B., 
of Newcastle-on-Tyne, Members of Council; and 
of Mr. ©. H. Haswell, the oldest and one of 
the most respected of the marine engineers in the 
United States. Among the Associates the Institu- 
tion had lost Sir William Pearce, Bart., late chair- 
man of the Fairfield po wma | and Engineering 
Company ; Sir J. D. Milburn, Bart. ; and Major- 
General Sir John Crease, K.C.B.; while the 
death of Mr. John Corry, honorary Vice-President, 
had deprived the Council of an old and valued 


colleague. 


An EXperRIMeNTAL TANK FOR THE NATIONAL 
Puystcat LABORATORY. 


The Council further reported that they had 
received from Mr. A. F. Yarrow, Vice-President, 
an offer to defray the cost (up to 20,0001.) of an 
experimental tank for research purposes, to be 
erected at the National Physical Laboratory, 
Bushy, provided the expenses of maintenance for 
the first ten years were assured; and suggesting 
that the shipbuilders and shipowners of the country 
should be invited to guarantee the necessary amount 
for that purpose. Mr. Yarrow’s munificent offer 
has been gratefully accepted; subject to the condi- 
tions under which it was made, and a committee 
will be formed in order to take such steps as 
may be necessary to carry the scheme to a suc- 
cessful issue. 


ELECTION oF OFFICE-BEARERS. 


It was announced that Engineer-Vice-Admiral 
H. J. Oram, C.B., and Sir Theodore Doxford had 
been elected as Vice- Presidents, and that the follow- 
ing had been chosen as Members of Council :—Mr. 
J.G. Dunlop, Mr. Andrew Laing, Mr. A. Gracie, 
Mr. Thomas Bell, Mr. W. Fife, Mr. Sydney 
Barnaby, Sir Alexander Kennedy, Mr. R. J. Butler, 
C.B., Mr. John Ward, Mr. J. Foster King, Mr. 
D. B. Morison, Sir James Williamson, O.B., Mr, 
John Gravell, and Mr. H. F. Deadman, C.B. The 
Right Hon. Lord Inverclyde, Mr. Bruce Ismay, 
and the Marquis of Graham, C.V.C., were elected 
as Associate-Members of Council. 


PRESIDENTIAL ADDRESS. 


The Earl of Glasgow next delivered his presiden- 
tial address, inning with congratulations upon 
a, The list of the new candidates that 

ad been elected was the largest yet dealt with at 
any spring meeting of the Institution. This was 
the more satisfactory as the last two decades had 
seen the birth and growth of a number of societies 
—in France, Germany, the United States, and 
elsewhere—on identical lines with the Institution, 
while the allied Institutions at home continued to 
flourish. 

Continuing, his lordship, as usual, reviewed the 
industrial situation. That the past year had not 
been one of continuous expansion in the shipbuild- 
ing and marine engineering trades was now a 
matter of histo he a reaction from the 
exceptional activity of the previous few years had 
been foreseen and predicted by those best ac- 
quainted with the prevailing conditions. In addi- 
tion to the causes operating in, so to speak, a 
normal manner, there came last year, very suddenly 


—though not, perhaps, entirely unexpectedly—the 





financial panicin the United States, which entailed 
an awkward period of stringent money and high 
rates, and caused much uneasiness throughout the 
financial circles of the world. Labour troubles 
followed closely in the wake of contraction of busi- 
ness. The workmen, willing enough to take advan- 
tage of the flood-tide of prosperity, found it difficult 
to realise that the ebb had also to be reckoned 
with, and often refused: to accept the inevitable 
reduction in wages that must take place if work 
was to be carried on during slack times. His 
lordship next referred to the class of work com- 
pleted during the past year, and particularly to the 
Lusitania and Mauretania. 

In marine engineering the past year had, said 
his lordship, been noteworthy for the continued 
and increased employment of the steam-turbine for 
various classes of ships, both naval and mercantile, 
and attention was still focussed upon this form of 
engine. Its success in the Navy, where it has now 
entirely superseded the reciprocating engine, had 
been very marked of late. The so-called Tribal 
class of destroyers had achieved marked success in 
speed. Designed for a speed of 33 knots, they 
had in most cases exceeded this. In the case of 
these destroyers it must be remembered that the 
conditions of trial were exceptionally severe, and 
that the fuel consumption proved satisfactory at 
both full and cruising speeds. A still speedier, 
though much larger, type of destroyer—the Swift, 
of 1800 tons, and with a designed speed of 36 knots— 
had recently been launched at Birkenhead, and will 
shortly be undergoing her trials. The exclusive 
use of oil fuel, which has become general in the 
boilers of these vessels, was an interesting feature 
of their design, and the engineering department 
at the Admiralty were to be congratulated on 
having successfully overcome the difficulties con- 
nected with the use of this fuel — difficulties 
which at one time appeared almost insuperable. 
How far reliance upon oil fuel might prove to be 
rightly placed, in view of the limited sources of 
supply, and their general location outside His 
Majesty’s dominions, was a point upon which there 
appeared to be some divergence of views; but the 
matter might, he thought, be safely left to our 
technical advisers. Superheaters had recently 
been designed for use on board ship which appeared 
to answer the requirements on service, and con- 
duced to considerable economy of steam, and con- 

uently of fuel. 

e Navy Estimates was the next subject dealt 
with by the President. In the face of the activity 
abroad it must be admitted, said his lordship, that 
the Navy Estimates recently presented to Parlia- 
ment were remarkable for the moderation they 
displayed. The Shipbuilding Vote was actually less 
than in the previous year by over 500,000/., and 
4,100,000/. less than the corresponding vote in 1904, 
since which time it had been steadily decreasing. 
It was quite evident that the axiom laid down by 
the Board of Admiralty three years ago with regard 
to the necessity of building each year four large 
armoured ships had been abandoned—at any rate, 
for the time being. No adequate reason had, so 
far as he was aware, been vouchsafed for this change 
of policy. It had been stated that our present 
position was unassailable, and that our facilities for 
rapid construction were a valuable asset. Both 
these contentions were true for the moment. But 
our position would only continue to be un- 
assailable if we took the necessary steps for main- 
taining it; and as regards the value of speed in 
construction, this must not be over-rated. It was 
only of value if others did not achieve it. The 
monopoly—if it could be so called—of rapid build- 
ing might be ours to-day, but not to-morrow, for 
no unprotected monopoly could exist for long 
in the manufacturing world. There was, on the 
face of it, no intrinsic reason why other nations 
whose yards were equipped with modern plant, 
and whose demand for skilled workmen was kept 
fully supplied, should not turn out warships in as 
short a space of time as our own dockyards or 
private builders. ‘‘ Sufficitnt unto the day is the 
evil thereof” appeared to be the principle upon 
which this year’s Navy Estimates had been based. 
His lordship ventured to say that no more mis- 
chievous principle could be applied to our national 
defences. Provided only that the necessary funds 
were voted by Parliament, we need have no fear for 
the quality of the ships and material that contribute 
so largely to the maintenance of our supremacy 
afloat. ‘ 2 

Speaking next on the subject of his resignation 
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of the presidency, Lord Glasgow said :—“‘ It has 
now been my privilege to address you from this 
chair for wow 8 of seven years, and, much as I have 
valued the honour of presiding over the interesting 
meetings it has been my good fortune to attend, I 
feel that the time has come when a change in the 
occupancy of the presidential chair might well be 
made. The calls upon my time seem to increase 
rather than diminish as the years roll by, and make 
it difficult for me, living at a distance from London, 
to attend the meetings of the Council as frequently 
as I should like todo. Moreover, there is no doubt 
that the vitality of an institution such as ours is 
best kept up by occasional infusion of ‘ new blood’ 
at the head of its affairs. It is with feelings of 
real regret that I came to this conclusion, which I 
have already communicated to the Council. I find 
it hard to put into words my feelings on quitting 
the office which I have esteemed it my highest 
privilege to have held for the last seven years ; but 
I can truly say that I look back upon my period of 
office with unmixed pleasure. I have had from my 
colleagues on the Gouneil the advantage of their 
unvarying support, kindness, and consideration, 
and from the Secretary and his staff able and willing 
assistance at all times. I can bear testimony to 
the harmony and goodwill that have characterised 
our meetings, and I can recall, I am happy to say, 
no untoward incident during the period of my con- 
nection with this Institution. My interest in its 
future will remain unabated, and it is with feelings 
of entire confidence in their realisation that I will 
conclude these remarks by offering my heartiest 
good wishes for the success and prosperity of the 
Institution of Naval Architects.” 


“ELECTION OF THE NEW PRESIDENT. 


The Earl of Glasgow then, in suitable terms, 
proposed that Lord Cawdor should be appointed 
President of the Institution. Lord Glasgow re- 
ferred to the public work Lord Cawdor had done, 
and stated that, as the result of a communication, 
he knew that Lord Cawdor would be very pleased 
to act as President. Dr. Elgar seconded the pro- 
posal, and it was agreed to unanimously. 


AWARD oF PREMIUMS. 


The President then presented the Institution 
Premiums, one to Mr. Lyonel Clark for his paper 
on ‘*‘ Modern Floating Docks,” and the other to Mr. 
J. Hamilton Gibson, for his paper on ‘* Torque 
- Propeller Shafting; Some Experiments and 

esults.” 


UNSINKABLE AND UNCAPSIZABLE SHIPS. 


The President then announced that the author 
of the first paper, ‘‘ Unsinkable and Uncapsizable 
Ships of the Goulaeff Form and System of Con- 
struction,” General E. E. Goulaeff, was unavoid- 
ably detained in St. Petersburg, and, therefore, 
could not be present to read his paper, as he had 
hoped. In his absence Mr. Tennyson read it. We 
print the paper in full on page 466. 

The discussion was opened by Mr, Bertin, who 
said that he felt particularly interested in General 
Goulaeff’s design of ships, which he hoped to see 
quickly realised and entirely successful. General 
Goulaeff did not seem to have taken into considera- 
tion, however, the behaviour of the open main deck, 
placed at a very small height above the water, in 
lessening the amplitude of the main or relative 
rolling with regard to the normal to the surface of 
the waves, a behaviour similar to that of huge 
bilge-keels. Neither had the author taken account, 
in considering the rolling and equilibrium, or roll- 
ing of the normal to the surface of waves, the effect 
of the transverse dimensions of the under-water 
hull, and the metacentric height of the ship, whereby 
was lessened the angle of the position of equili- 
brium with the vertical. Moreover, he did not 
take into account, in support of his scheme, the 
Saving which might be made in the weight of 
armour on account of the diminished height of the 
thick protective belt. He would put aside, on 
account of its complication, the question of the 
lessening of inclination of the position of equili- 
brium, because this effect would take too long to go 
into. This effect, however, would sometimes be 
favourable to General Goulaeff, and at other times 
unfavourable, according to the part played by 
stability. It would be obvious that with ships of 
small stability there would be a straightening effect, 
by which the position of equilibrium might be up- 
right on the slope of waves, or even inclined oppo- 
site to the slope. The question of the immersion 


of the main deck at small inclinations, and the 
saving in the weight of armour, had been the chief 
reasons which had decided the speaker to venture 
upon building the Henri IV. The advantages antici- 

ted on these two points had been realised, and he 
had pleasure in drawing General Goulaeff’s atten- 
tion to them. The speaker considered that the 
study of stability—that is, of statical stability— 
alone was not sufficient. Warships when damaged 
by fighting might keep a convenient statical 
stability with small inclination, and might yet 
be in danger of capsizing by the dynamical effect 
of some overturning moment, such as might be 
produced by the action of the rudder. This had 
been the case with some ironclads of ordinary form, 
the unarmoured or lightly armoured structure being 
partially destroyed. This had been fairly proved 
in France some thirty years ago, without any cal- 
culation, by the risk of capsizing to which the 
Tonnerre was exposed when the rudder was 
suddenly put into action. She was a ship of 
large initial stability, but of insufficient height of 
belt. The danger increased, the speaker said, 
as the area of the water-line decreased from 
the battering of the enemy’s artillery, even apart 
from the damage by torpedoes—the only weapons 
which General Goulaetf had considered. The 
protection of stability from this point of view 
was easily determined either by calculation or by 
experiment on models. Its necessity had been 
proved by several catastrophes, especially by the 
sudden capsizing of a Chinese cruiser at the battle 
of Yalu, an accident which at first was attributed 
to the effect of atorpedo. It appeared undoubted 
that a study of the danger of dynamically capsiz- 
ing would result in favour of General Goulaeff’s 
design. 

In the year 1900 General Goulaeff.was kind 
enough to express approval of the Henri IV., being 
astonished to find in France, almost completed, a 
warship of the very type which he was advocating 
for his own country. Now, however, his point of 
view differed from that of the speaker. In the year 
1895, Mr. Bertin continued, he had decided to begin 
the design of the Henri IV., on account of the im- 
possibility of obtaining approval for the design of 
an ironclad of the Patrie model, the plans for 
which dated as far back as 1890. A displacement 
of 14,000 tons was then considered unacceptable. 
Small ironclads, with heavy armour and big guns— 
quite capsizable, of course, if of the ordinary form 
—were the only ones desired. Recollecting a 
scheme drawn up in 1890, in which he had pro- 
posed a kind of Moniteur, with the required dis- 
placement, and with a 30-centimetre armoured belt, 
of cellular construction, on the water-line, he had 
transformed that very old design in the light of the 
experience gained during 25 years of practice. 

It was interesting to note that in the year 1894 
the Minister of the Navy had introduced into the 
French Estimates one ironclad of 8000 tons only. 
Model experiments which had been performed in 
the experimental tank in St. Petersburg, at the insti- 
gation of General Goulaeff, were of the utmost inte- 
rest, as they were confirmed by the behaviour of the 
ships—they served to generalise the arrangement 
at first suggested for warships only. The example of 
the Henri LV., though not quite conclusive, would be 
encouraging to General Goulaeff, for the estimated 
speed of 17 knots had been easily exceeded, and 
there was no appearance of an asymptotic s . 
For speeds saock beyond 17 knots, vith Shipe of 
large breadth and small draught, one was formerly 
met by the difficulty of giving the screws a sufficient 
diameter. Nowadays old rules for the form and 
dimensions of screws did not hold. The adoption 
of turbines created a situation quite favourable 
to the proportion of hull advocated by General 
Goulaet. 


In conclusion, Mr. Bertin warned General 
Goulaeff against two possible dangers. On pas- 
senger steamers, where the passenger accommoda- 
tion was never considered as sufficiently roomy, the 
profiles of the ships given in Figs. 1 to 7 (see page 
466), would not be easily accepted. As for cargo- 
boats, there was no possible objection, excepting the 
competition with turtle-back ships. With warshi 
there would always be some objection to the ampli- 
tude of rolling, even though so moderate as indi- 
cated in Table I. of the paper, for swells with a 
half period of two or three seconds, which was 
the ordinary condition of the sea in —— 
weather. Rolling of 2 deg. or 4 deg. of 
amplitude was troublesome for the gunner; it 
would seriously handicap the ship against another of 








ordinary form which would have no rolling state. 
On big waves and in bad weather the figures given 
by General Goulaeff were quite conclusive, and had 
been confirmed by the performance of the Henri IV. 
On small waves and in fine weather the question 
was not completely settled. 

Admiral C. C. P. FitzGerald regretted that he 
had failed to catch all Mr. Bertin’s remarks, so that 
if he went over the same ground he must apologise. 
He spoke from the seaman’s point of view more 
than trom that of the naval architect, and he con- 
sidered that unsinkable and uncapsizable ships had 
been the object of the naval architect since the 
days of Noah's Ark. In a battle fought between 
vessels sinkable and unsinkable the issue would 
not be in doubt. Russian constructors had always 
advocated a great beam, showing possibly a great 
breadth of view, as in the case of the Livadia. 
Notwithstanding her reputed good behaviour, this 
vessel was not repeated ; if she had been so successful 
as was claimed, we should have more of the type. In 
Figs. 1 to 24 (see pages 466 and 467) there was shown 
treble longitudinal side corridors, 18 ft. in width, 
each side ; this only protected the sides, and not 
the bottom. In the last naval war many vessels 
were disabled by mines underneath, but only one, 
if any, by serious accident to the side. It would 
be seen that the hull of the ship relied for safety 
only upon the double bottom, and with the pro- 
portions shown it would have doubled the chance 
of being injured by ground mines. There was 
no doubt that great speed could be obtained 
with a broad shallow-draught form of hull; 
this had been proved by Messrs. Yarrow. It 
was, however, only a smooth - water speed; the 
vessel would lose it at once in rough water, 
one reason being that the screws would emerge. 
Steadiness of gun-platforms was the first re- 
quirement of a warship. Up to a wave-length 
of 500 ft. the rolling of Goulaeff's ship was less, 
but the velocity of roll was very much greater. 
That meant an exceedingly jerky motion, which 
would throw the gunners out, and there would be 
a failure of that steadiness which was so desirable. 
Admiral FitzGerald thought that General Goulaetf 
deserved the congratulations of the meeting, and 
those of the Institution, for the open-minded 
manner in which he had placed before them his 
invention. 

Professor Biles remarked that the paper opened 
up a wide subject. The idea of increased breadth 
of ships was one which had been before the Insti- 
tution for a great many years. With the modern 
types of machinery horizontal area was in more 
request than volume, depth not being so necessary 
in these days of small water-tube boilers and tur- 
bines. Shallowness seemed to be advantageous. As 
regarded broad shallow vessels versus long shallow 
ones, limitations of strength entered into considera- 
tion, and put the long shallow vessel out of the 
question. The broad shallow boat involved greater 
resistance and rolling, and General Goulaett’s figures 
showed that in such waves as were generally met 
with his ship was not so good for passengers or 
cargo as a ship with less stability. ‘Che speaker's 
experience of travel showed that waves of not more 
than 500 ft. corresponded to the general conditions 
of weather, and below this limit the ordinary type 
rolled much less than the broad shallow type. 
Moreover, what proportion of sea-fights would be 
fought in waves of over 500 ft.? He was not very 
familiar with naval history, but the only battle he 
could recollect which took place in bad weather was 
that in Quiberon Bay, in which Admiral Hawke 
fought the enemy in a gale of wind. Broad ships 
were much worse than narrow ones in ordinary 
bad weather, and it seemed to be unwise to design 
vessels which would only be good sea-boats in very 
unusual weather. 

A new feature in the paper was that the resist- 
ance of broad ships was found to be so much greater 
than long ships. Mr. Archibald Denny had meant 
to be present at the discussion, but in his absence, 
for reasons of health, he had given the speaker 
certain notes on the subject of the probable horse- 

wer required. It was unfortunate that General 

oulaeff had not given dimensions, but taking the 
diagram in the paper as being sufficiently accurate 
to scale from (which Mr. Tennyson admitted), the 
proposed vessel measured approximately 460 ft, in 
length, 112 ft. to 114 ft. in beam, and 224 ft. in 
depth. Now from tank experiments on such forms 
Mr. Denny had obtained results which agree closely 
with the lower part of Fig. 9, page 467, but were 
lower than the curves for speeds of 17 to 19 knots, 
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He also found that curve Bin Fig. 9 was not by 
any means representative of the best of the ordi- 
nary type. A curve of best form was much below 
curve B, so that the ‘‘Borodino” curve B for 
purposes of comparison with the proposed wider 
ship were not really representative of the best 
performances of the two forms. Referring to Fig. 10, 
curve A of the Askold was about in agreement with 
Mr. Denny’s ; but curve G was too low, according 
to Mr. Denny’s experiments, if the dimensions 
assumed above for the Goulaeff vessel were correct. 
In Fig. 11 Mr. Denny’s criticism was on surer 
ground, because he had built the Merkara referred 
to. The dimensions of this vessel, to have 23,000 
tons displacement, would have to be 665 ft. long, 
67 ft. beam, and 28 ft. draught, with a block coefii- 
cient of nearly 0.66. The effective horse-power at 
24 knots was fully 29,000, instead of 22,500, as 
shown by curve F. According to Mr. Denny’s 
calculations, the Goulaeff vessel would require 
65,000 horse-power at 28 knots, as against the 
35,000 shown in Fig. 11. So much for resistance. 
Professor Biles said that the terrifying diagrams 
in Figs. 14 to 24 were not really comparable, because 
the 18-ft. safety compartments shown were quite 
as applicable to existing ships as to those of the 
Goulaeff design, and if they were cut off the latter 
much of the reasoning in favour of these shi 
would not hold. In fact, the comparison m 
was not fair at all. If it was required to avoid 
transverse inclination, it was not advisable to 
put in longitudinal bulkheads, but one should 
put in as many transverre bulkheads as possible 
and allow water to flow freely from one side of the 
vessel to the other. The speaker considered that 
the proportions of the Goulaeff vessel were not very 
dissimilar from those of the Livadia, and similar 
results at sea might be expected. General Goulaeff 
was to be thanked sincerely for his paper, but in 
the speaker's opinion he had not made out his 


case. 

Mr. W. H. Whiting said that the paper was illus- 
trative of the Russian characteristic of carrying out 
an idea to its logical conclusion. General Goulaeff 
had brought forward a plan to do away with the 
sudden loss of battleships, and any plan to do this 
was worthy of every consideration. The state- 
ments in the first paragraph of his paper, however, 
were not true as regards British battleships of to-day. 
They would, of course, run certain risks in warfare, 
but, fortunately, not such risks as were spoken of. 
The Victoria was not in any sense representative of 
H.M. ships of to-day, and, moreover, when she was 
lost so suddenly there were special circumstances, 
such as open watertight doors, &c., which contri- 
buted to the catastrophe. The loss of ships in the 
Russian war was, asa rule, caused by mines, or the 
explosion of their magazines, and it did not appear 
that General Goulaeff had done much to meet these 
causes of accident. 

He would make a few comments on the two types 
contrasted in Figs. 14 to 24. The dimensions, un- 
fortunately, were not given, but the Goulaeff vessel 
might be assumed as 450 ft. in length, 113 ft. 
beam, and 21 ft. draught. With the same displace- 
ment—namely, 17,220 tons—the ordinary vessel 
would have a beam of 83 ft., and a draught of 27 ft. 
or 28 ft. It would be seen from the sections in 
Figs. 3 to7 that in the new type the cheapest form of 
protection—viz., that of placing magazines, &c., a 
considerable distance below water—had been aban- 
doned, and the vital parts raised several feet. 
Moreover, it must not be forgotten that with the 
same displacement the new ship would be of less 
size, or alternatively of greater weight of structure. 
Considering a box of square section, if for the same 
volume this box was made twice the depth, it would 
get heavier. This reasoning was particularly true 
for ships, as every foot one put on the breadth of 
ship was most serious. If the displacement was 
constant, then, since nothing could be saved on the 
structure proper, the adrlitional weight of protec- 
tive decks had to be taken out in the efficiency of 
the protection, either by reducing the thickness 
of deck, or thickness or depth of side-armour. 
There was another difficulty with the new type— 
namely, in getting means of access and communi- 
cation, and in the leads of steam-pipes and elec- 
tric wires. These were the arteries or nerves of 
the ship, and in Goulaeff's design they would be 
considerably ex —an exposure which should 
always be avoided. Again, the risk of disable- 
ment by gun-fire was increased. The horizontal 
target presented to the enemy was enlarged in the 
proportion of 4 to 3, excepting at point-blank range. 
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At greater distances the enemy would have this 
advantage of 4 to 3, and the situation would not 
be “pte by the great curvature of the deck. 
A slight increase in the angle of impact would make 
a very great difference in the chance of penetration. 
He agreed with Professor Biles on the question of 
the alteration of frame. Further, the armour was 
not raised or thickened at the ends of the ship ; the 
ends appeared to be very poorly protected. On all 
these grounds the ship appeared to be open to gun 
attack. General Goulaeff had specially designed 
this vessel for torpedo attack, but, as regards her 
superiority against this form of attack, his figures 
were on assumptions, and if it were supposed, 
in Figs. 14 to 24, that a torpedo struck 15 ft. or 
16 ft. below water, all the boiler-room would be 
opened up to the water-line. In Figs. 1 to 7 it 
would be seen how cramped was the after magazine, 
and the corner of it was actually in contact with the 
bottom of the vessel (Fig. 3). The wing corridors 
stop short of some of the most important parts 
of the vessel. The vessel would roll briskly no 
doubt, as the figures in Table II. showed, and for a 
marked superiority over the ordinary type the waves 
would have to be one-third of a mile in length. 
These questions required very much greater con- 
sideration before such a change in practice was 
accepted. The author started with an exaggerated 
idea of the risks which the modern warship ran, 
but did very little to secure the avowed object of 
his design, ides markedly increasing the risks 
from gun-fire. 

Mr. C. Tennyson wasthen called upon to reply. 
He thanked the members on behalf of General 
Goulaeff for the reception of the paper, and re- 
marked that Mr. Bertin had pointed out that one had 
to consider the question of dynamical stability in 
modern warships. General Goulaeff was aware of 
this, but he had considered torpedo more than gun- 
fire, because modern ships did not fear damage by 
gun-fire as much as by torpedoes. If the statical 
stability of his ship were considerably greater than 
in modern ships, damage by gun-fire would not 
cause her to take such a heavy list as would be the 
case with an ordinary ship. Admiral FitzGerald 
had asked why the Livadia was never repeated. 
The purpose of the Livadia was quite different ; the 
idea was only to reduce the weight of the armour ; 
in the modern ship we had a greater weight of 
armour. The speed of the Livadia was excessively 
small; shallow draught and screws rendered her 
difficult to navigate. 

A radius of torpedo action of 18 ft. had been 
assumed in the paper, on account of the experience 
of the last war ; some rate had to be assumed, and 
18 ft. was the mean figure deduced from the results 
of the war. The difference was not quite justly 
shown on the diagram of the Goulaeff ship. The 
boiler-room was also the engine-room ; and steam, 
therefore, was only in one compartment. In the 
ordinary ship it would be impossible to have wing 
bulkheads 18 ft. from the sides. It was to be 
regretted that General Goulaeff had not given 
dimensions ; the sketches and curves referred to 
different models of Goulaeff ships in nearly every 
case, so that no comparison could be made. The 
experiments were very carefullycarried out, officially, 
in St. Petersburg. As to firing, he did not think 
angular velocity and angular rolling were of such 
extreme importance ; the firing should be adapted to 
rolling. In ordinary waves of less than 500 ft. one 
had an angular speed far greater than would permit 
the object to be caught by the gunner ; therefore 
the latter had to wait until a convenient moment, 
and never knew at what moment he could catch his 
object. The rolling of Goulaeff ships was uniform, 
their great breadth did not allow them to roll in 
small waves, and in comparatively big waves they 
would roll more or less regularly. There would 
come moments every few seconds at which aim 
could be taken at the object. Thus one could get 
better results in firing from these ships than from 
ordinary ships; the angular velocity at regular 
intervals would become zero. Referring to Mr. 
Whiting’s remarks, the speaker said that although 
the draught was smaller than that of the ordinary 
ship, it was possible to get more of the vital parts 
under the water-line, and therefore less exposed 
to damage by gun-fire; the draught being 21 ft. 
or so, it was ible to have water protection 

uite comparable with that obtained in ordinary 
ships. 

Mr. Tennyson, in concluding, said that General 
Goulaeff would himself reply in the Transactions to 





the points raised. 


Mopern Armour anv Its ATrack. 


At the afternoon meeting, in the absence of 
Captain T. J. Tresidder, C.M.G., his paper on 
** Modern Armour and Its Attack” was read by 
Mr. Charles E. Ellis. This paper is printed on page 
484 of this issue. At its close Mr. Ellis remarked 
that it was difficult to present a really satisfactory 
og on this subject, because—though trials had 

en made—the various Governments were natur- 
ally reluctant to publish the results obtained. The 
fight between the projectile and the armour-plate 
was still proceeding, and though at the moment 
the projectile had the best of it, he thought it not 
improbable that before long the advantage it at 
present possessed would be reduced, and even re- 
versed. Captain Tressider’s paper showed that, 
to meet present-day conditions of firing with both 
capped and uncapped projectiles, the modern Krupp 
plate was the best, no other giving such all-round 
satisfactory results. This plate had a hard face, 
not too deep, and a toughened back. In the 
Krupp plate the stress produced by impact of the 
oe e was spread over a very large area at the 

k, and resistance to penetration was consider- 
ably increased thereby. Formerly the stress was 
localised, but the toughened back had overcome 
this to a very great extent. 

The next speaker was Mr. W. E. Smith, who 
pointed out that in addition to difficulties encoun- 
tered in the consideration of such a subject as this, 
which arose from secrecy and other matters con- 
nected with the official side of the question, there 
was the question of expense. A plate for experi- 
mental work cost about 2000/., and only three shots 
could be fired at it, so that each experimental shot 
cost about 700/., and for these reasons experimental 
data were scarce. No system of testing plates could 
be considered altogether satisfactory, as there had 
been devised up to the present time no absolute 
way of testing them. 

Mr. R. A. Hadfield, who followed, remarked that 
all having to deal with this subject were indebted to 
Captain Tresidder for his formula, which was based on 
the resistance of wrought iron, and by which compari- 
son was rendered possible. The value given to the 
wrought-iron plate was 1, but this material had the 
disadvantage of being too plastic, and was deficient 
in resistance. For compound armour the figure of 
merit was about 1.2; for Harveyised armour-plate 
something greater than this, and for Krupp hardened 
— it was 2.2 to 3. The time is coming when 

ardened plates for certain kinds of work will be 
found disadvantageous. His firm had been giving 
attention to the production: of armour, including 
plates known as ‘‘ Era” steel, having a figure of 
merit of from 1.6 to 1.8—that is, armour of a type 
not too hard, but very tough, and suitable for with- 
standing the impact of capped projectiles. At a 
recent trial with a 6-in. ‘‘ Heclon ” capped projectile 
against a 6-in. K.C. plate his firm had obtained 
perforation with as lowas 1.8 F.M. He considered, 
therefore, that the tough or hardened ‘‘ Era ” plate 
had a figure of merit not far short of this; that 
the future for many classes of work lay with 
this type of armour, and, as pointed out by the 
author, the balance of the advantages under certain 
conditions seemed to lie with the softer plate. 
Referring to the author's assertion with regard 
to the effect of velocities below the first critical 
point and above the third mentioned in the paper, 
this was not confirmed by his (Mr. Hadfield’s) 
experience, which went to show that below the 
perforating velocity the projectile would break up. 
He considered that in giving credit for the develop- 
ment of the idea of capping projectiles mention 
should also have been made, in addition to those 
given in the paper, of the name of Johnson, of 
America, who was so largely instrumental in intro- 
ducing this type of projectile. Mr. Hadfield exhi- 
bited the remains of a cap which had been used 
on a 4}-in. shot, weighing 30 lb., and fired from 4 
104-centimetre Krupp gun at a soft armour-plate. 
The cap showed great swelling, had been trans- 
formed into a complete ring, and was broken up 
into six segments, showing a spiral fracture. He 
further spoke of tests made against K.C. plates 
with cap shells with a rope mantlet hung m 
front of the plate. The effect of the shell striking 
the plate was to swing the mantlet right up om 
to the roof or cover above the plate, and in the 
mantlet were found pieces of the cap, but no pieces 
of shell. This he had noticed more than once, while 
all the pieces of the shell were thrown back and were 
found some way in front of the plate ; the cap broke 
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and was thrown back first, while fragments of shell | 10 knots more than the ‘*‘ River” class, he could not|to providing adequate armament, and this was at 
did not follow for The | concur in this at all. If the figure had been 6 knots| present altogether insufficient. He questioned 


com tively some time. 

above remarks solekte | armour-piercing shell of 
large bursting capacity. With regard to the results 
of punching experiments, he wished to state that 
¥ ith flat-headed 6-in. shot made by his firm, fired at 
6-in. plate on Krupp’s proving-ground some years 
ago, results were obtained, when he was present, 
exactly similar to the effect obtained by punching. 
He wished to draw attention to the peculiar disc 
formation that occurred with the use of the new 
armour-plates, discs, some of them as large as 5 ft. 
in diameter, being produced by the impact of the 
projectile. 

Captain a was the next speaker, who re- 
marked that the only point he wished to speak upon 
was that of the striking direction of the projectile. 
From his observation, he could corroborate, so far 
as any absolute statement was possible on such 
a point, the view advanced in the paper, that the 
projectile strikes the plate at an angle, and not 
point downwards. The gyrostatic action tends to 
keep the axis of the shell in the direction in which 
it left the gun, and the angle of the axis of the pro- 
jectile at striking was, he thought, the same as 
that at which it left the gun. 

The next speaker, Mr. Coast, referred to several 
points in connection with the author’s formule, 
and compared them with Krupp’s and others. 

Mr. J. L. Samuda Benthal spoke in confirma- 
tion of Mr. Hadfield’s remarks concerning the 
effect: of —- on the cap. He had found that 
caps invariably spread out, forming a plate with a 
central hole rather larger than the diameter of the 
shell itself, so that the shell passed through intact. 
The difference of diameter amounted to # in. for a 
6-in. shell up to 1 in. for a 12-in. projectile properly 
capped. The diameter was always larger at the 
thickened shoulder of the ring formed by the 
destroyed cap. In his opinion, tests of capped 
projectiles by the drop of a tup, as described in the 
paper, were not comparable with firing tests as to 
the conditions and effects obtained in the actual 
use of projectiles with high muzzle velocities. 


MopErRN TorPeDOo-Boats AND DESTROYERS. 

A paper entitled ‘‘ Modern Torpedo-Boats and 
Destroyers,” which we reprint in extenso on page 
487 of this issue, was next read by Mr. J. E. 
Thornycroft, and, on the discussion being opened, 


Sir Philip Watts remarked that he would not’ 


concern himself with such matters as freeboard, 
&c., as the vessels built for His Majesty’s 
Navy indicated sufficiently the Admiralty’s views 
on these points. He wished, however, to refer 
to certain other points, such as the statement that 
the nominally 30-knot destroyers were 44 knots 
faster than the ‘‘ River” class. This was not 
accurate. Under similar conditions of lading, and 
especially in ordinary weather at sea, these classes 
would have practically the same speed. The new 
33-knot destroyers, one of which, the Cossack, had 
been taken over by the Admiralty, were constructed 
to carry a load between the 30-knot and ‘‘ River” 
classes, but more closely approaching that of the 
‘‘River” class. When tenders were called for in 
November, 1904, for these boats, doubts were ex- 
pressed as to the practicability of attaining this 
speed under the stipulated conditions. Finally 
tenders were obtained from five firms, giving the 
lengths and displacements as follow :— 


Name of Firm Tendering. te Displacement. 


Messrs. Armstrong, Whit- ft. in. tons 
worth, and Co. __... . 6 600 
Messrs. Hawthorn, Leslie... 235 0 500 
»  Cammell, Lai 260 0 650 

»»  Thornycroft... « 2. @ 650 

»  &. 8. White ... . 250 0 540 


Orders were finally placed with each firm for one 
vessel as follow :— 


Name of Firm Tendering. Lagat of Displacement. 


Messrs. Armstrong, Whit- ft. tons 
worth, and Co. _... se 250 860 
Messrs. Hawthorn, Leslie ... 255 865 
»,  Cammell, Laird 270 890 

»  Thornycroft 270 895 

1°. @elh WEED... 270 890 


From which it would be seen that considerable 
modifications were made in the original tenders. 
Although the trials were not completed, the results 
obtained fully justified the anticipations of the 
Admiralty. 

In connection with the author’s remark that 
the Tartar had maintained a speed of practically 








when similarly loaded, he would not have been far 
wrong. The assertion that the Tartar had main- 
tained a speed of 35.36 knots for a six-hours’ con- 
tinuous run was misleading, because the fact that 
the speed was obtained by running the vessel in 
shallow water on the Maplins was not stated. The 
speed given should be reduced by upwards of a knot. 
It had long been known that while for a great range 
of speeds with a given vessel shallow water involved 
an increase of resistance and a diminution of speed, 
yet on reaching a sufficiently high speed the resist- 
ance became less, and the speed attained was, in 
a corresponding degree, increased. The author’s 
figures were of no particular value unless accom- 
panied by full knowledge of the increase due to the 
special conditions of trial ; and unless these condi- 
tions were stated, the figures were misleading. Deep- 
water trials were, unfortunately, only possible at 
Skelmorlie, and therefore could not be prescribed for 
builders all over the country. In the ‘‘River” class 
the effect on the Maplin course was to diminish the 
speed, and if the results had not been corrected 
for this, the specified speeds would not have been 
attained. Fuller information was needed on the 
influence of these points, and he was glad to say 
that in the immediate future a series of comparative 
trials would be made at Skelmorlie and on the 
Maplins with one of the new 33-knot vessels, from 
which it was hoped more adequate data for dealing 
with this question would be obtained. 

The next speaker was Admiral Sir Cyprian 
Bridge, who said that the primary object of a 
torpedo-boat destroyer was to chase and catch up 
the torpedo-boats of the enemy. Increase of speed 
was, therefore, of great importance, and, in fact, 
inevitable. Once overhauled, the destruction of 
the enemy was to be effected by the guns carried. 

The Hon. C. A. Parsons, in continuing the dis- 
cussion, said that he thought the author’s figures 
not quite fair towards small turbine-driven vessels. 
Even if the smaller efficiency of turbine-engines 
resulted in a somewhat smaller radius of action, 
there were still other advantages. He thought that 
results as good as the 3700-mile voyage of Messrs. 
Schichau’s boats, described in the paper, had been 
obtained by British vessels. He also wished to point 
out that the prices given in the paper for the small 
boats ruled when contractors were not familiar with 
the construction of turbines. Now prices had fallen, 
and turbines were, on the whole, cheaper than 
reciprocating engines for all sized boats. 

e following speaker was Mr. 8S. W. Barnaby. 
In discussing the foreign designs he considered that 
the reduction of visibility gained with low freeboard, 
as in Messrs. Schichau’s boats, was obtained at too 
high a price, as a good gun-platform and a fair 
range of sight were essential to the performance of 
the work for which a torpedo-boat destroyer was 
designed. In France the freeboard had lately been 
increased. 

The Secretary then read a communication by Mr. 
A. Normand, dealing with the th platform 
fitted to French destroyers. These boats, of which 
the Durandal, of 1898, was the first, were practic- 
ally whalebacks, and in the case of the Durandal, 
Claymore, and Yatagan classes, a platform was placed 
about 2 ft. above the deck and was made of a wooden 
grating. The sea passed freely between the deck 
and the platform, and there was no fear of its sweep- 
ing overboard men or superstructure. The raised 
hatches, being out of reach of the sea, might be used 
without hindrance, especially for ventilation of the 
engine-room. In service this platform had proved 
of value in all waters, at home and abroad, and 
under all conditions of weather. It, however, 
meant additional weight, and it was costly ; and the 
artillery having been increased: in later boats, it 
had been found necessary to lower the deck in order 
to maintain stability. In destroyers now building 
in their yard the service-deck would be about 1} ft. 
lower than was formerly the practice. It was, he 
thought, a debateable question whether increase of 
displacement should be used for obtaining increased 
power only, or for increase of both power and 
armament at the same time. 

Sir J. I. Thornycroft contributed a few remarks 
on the depth of water on Skelmorlie and the 
Maplin courses, and was followed by Admiral Sir 
G. Noel, who considered that great speed was of 
no use in a destroyer, unless the armament was 
sufficient to perform the work of sinking or de- 
stroying the enemy’s vessel when it had been 
caught up. Enough attention had not been paid 





the advisability of relying altogether on liquid fuel, 
since we were almost wholly at the mercy of other 
nations with regard to the supply of this. He also 
pointed out that while coal afforded a certain amount 
of protection on going into action, the oil carried 
ave none at all. is speaker was followed by 
rofessor Welsh, Newcas‘ie-on-Tyne, and Mr. 
Thornycroft then replied briefly to the discussion, 
explaining that the figures given were the results 
of trials conducted on lines laid down by ‘the Ad- 
miralty itself, on a measured mile approved by the 
Admiralty for the trial of this portioned vessel, and 
it had not been suggested hitherto that corrections 
of speed should be made for various depths of 
water. The depth at the Maplin Sands was about 
10 fathoms, and torpedo-boats and destroyers 
would probably do much of their service steamin; 
in water of such depth. He therefore considere 
himself justified in taking the official result on the 
trial as the speed of the vessel. 
The meeting adjourned until Thursday morning. 


Tae AnnuaL Dinner, 


The annual dinner of the Institution was held ia 
the Grand Hall of the Hotel Cecil, the Earl of 
Glasgow being in the chair. The attendance was 
larger than usual, and the function more successful 
than some of the recent dinners. Earl Cawdor was 
present, and took the opportunity when proposing 
“The Navy” to make suitable acknowledgment 
of the honour which the Institution had done 
him earlier in the day in making him President. 
He proposed the toast of ‘‘The Navy” in 
a vigorous speech, contending for a continuity 
of the shipbuilding programme. Admiral Fitz- 
Gerald replied, and the other toasts were in accord- 
ance with precedent. The feature of the proceed- 
ings was the presentation by Dr. Elgar, on behalf 
of the Institution, of an illuminated address to the 
Earl of Glasgow. We extract two sentences from 
this address :—‘‘ The present flourishing condition 
of the Institution, and the continued expansion of 
its representative character in the field of naval 
architecture and marine engineering, are the best 

ible proofs of the able guidance of its retiring 
resident. During the seven years that your lord- 
ship has held this office, the Council and members 
have respected and valued your never-failing cour- 
tesy, tact, and kindness, and the impartial attitude 
which you have consistently maintained in the per- 
formance of your important duties.” 

We shall continue our report of the proceedings 

in our next issue. 
(To be continued.) 





NOTES. 
AERIAL NAVIGATION. 

Art the third of the course of Howard lectures at 
the Royal Society of Arts, given by Dr. Hele Shaw, 
on ‘* Aerial Navigation,” the lecturer dealt more 

icularly with the ‘‘ heavier-than-air ” machines, 
ving considered in his second lecture of the 
previous week the machines in which the effect of 
gravity is neutralised purely by flotation. In dis- 
cussing these machines, the lecturer pointed out 
that, after all, we had as yet gone a very little way 
towards a practical solution of the problems con- 
cerned, for the powers needed in the modern aero- 
plane are absurdly great compared with the results 
attained. The reason for this is that the aeroplane 
is at its best a very inefficient machine. It has to 
be pushed forward obliquely against the current of 
air in order that it may be sustained, causing a 
great deal of disturbance, and completely breaking 
up the air-stream. By means of stream-line photo- 
graphs the lecturer showed that the more inclined 
to the direction of the current, the greater would 
be the disturbance caused by a plane in motion, 
and that for small degrees of inclination the slightly 
curved planes show a minimum of disturbance, 
because the leading edge is actually in line with the 
direction of the stream. It is for this reason that 
slightly curved planes are found to give better 
results than flat ones. In this respect the bird has 
a great advantage over any of man’s aeroplanes. 
The bird’s wing provides both sustaining and pro- 
pulsive power at the same time, the leading edge 
offering the least possible resistance to the wind. 
On the upward stroke the feathers open out so as 
to offer again the least resistance to the movement, 
The lecturer showed the effect of the wing by means 
of a model having one stiff and one flexible edge, 
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On any upward or downward stroke this model 
always moved obliquely in such a direction that the 
stiff edge led. A bird’s wing, in like manner, is 
provided with a stiff front edge, while the back 
one, made of the tips of the overlapping feathers, 
is flexible, and on every downward beat the wings 
and bird move forward. Although the lecturer 
drew attention to these points, he did not suggest 
there was any probability of man being able 
to fiy by muscular effort. During the lecture 
a model aeroplane was exhibited, made by Mr. 
Howard, who won the second prize at last year’s 
aeroplane competition at the Agricultural Hall. 
This model consisted of two diamond-shaped planes 
placed tandemwise along a lath, the triangular 
side planes thus formed being slightly tilted, so as 
to make a wide angle Y. Below the backbone 
were fitted two triangular keel-planes, one beneath 
each diamond, a protective runner being fitted at 
the front end. This model flew across the hall in 
an absolutely straight and even flight, and appeared 
to be a great improvement on Mr. Howard’s 
design of a year ago, which nearly always came to 
grief on touching the ground. 


Tut DeprReEssION IN THE SHIPBUILDING TRADE. 


At a moment when workers in the shipbuilding 
yards refuse to recognise the diminution in the 
volume of work on hand and the difficulty of securing 
work without reducing the costs, including that of 
labour, it is interesting to have the official figures 
from Lloyd's Registry of the vessels under con- 
struction. The returns issued this week show 
that there are 415 merchant ships, of 847,501 tons, 
in course of construction, and that this tonnage is 
101,000 tons less than at the beginning of the year, 
and 459,000 tons less than twelve months ago. 
This is 4 greater decrease within a year than has 
been experienced for over twenty years. For a 
parallel we have to go to 1884, when, in twelve 
months, the work in hand fell 469,000 tons. Nor 
has the total been so low for twenty years, the 
nearest approach being about 900,000 tons at the 
end of 1903. The collapse in the trade is widely 
experienced ; Belfast is, perhaps, more favourably 
situated than other ports, for here 23 vessels, of 
172,530 tons, are in progress of construction, but 
the decrease on the year is over 48,000 tons. At 
Glasgow, on the other hand, the total is 105,000 
tons less than in April, 1907, the number of ships 
being 112 and the tonnage 170,543 tons. It will 
be noted that although the Glasgow tonnage is 


barely equal to that of Belfast, the number of} 90 


vessels is nearly five times greater. But there are 
ten vessels building, each of over 10,000 tons, one 
of them exceeding 20,000 tons. At Greenock, also, 
there is a heavy decrease—55,0U0 tons, the vessels 
building numbering 36, and measuring 125,284 tons. 
The figures for the North-East coast are specially 
interesting in view of the labour disputes. On the 
Tyne there is a decrease of 68,000 tons, the work 
on hand including sixty-four vessels, 174,037 tons. 
On the Tees the drop is from 80,375 tons to 
43,165 tons, the latter referring to seventeen ves- 
sels. On the Wear the condition is even more 
disastrous, as the total is less than a third what it 
was a year ago—61,903 tons, as compared with 
190,158 tons. 
on hand measure 36,350 tons, against 57,220 tons 
twelve months ago. Including warships, the state 
of the case is as follows :— 

—_™ 1908, 

VO. 


April, 1907. 
Tons. ‘ 


No. Tons. 
Merchant ships -. $15 535 1,306,087 
H.M. ships in dockyards. . 9 : 7 $1,630 
H.M. ships in private works 46 : . 41 130,930 
Foreign warships .. «o 50,¢ 7 35,960 

486 1,120,524 640 1,554,607 
There is thus a decrease of 325,000 tons ; but six of 
the largest warships on the list, of over 80,000 tons, 
are practically completed, some of them having 
been tried, while others are ready, so that the 
work on hand, including all ships, probably does not 
represent more than four or five months’ pro- 
duction. 

THe Port oF LoNnpon. 

The text of the Port of London Bill has been 
printed this week. It provides for the transfer to 
a new and specially-constituted authority of the 
control of the Thames from Téddington Weir to 
the mouth of the estuary, the seaward limit of the 
port being bounded by a line drawn from Haven- 

re Creek (just east of Shoeburyness) and Warden 

oint, in the Isle of Sheppy. The whole of the 
London docks are to be taken over, the proprietors 
receiving payment in a new port stock to be created 


At Hartlepool the thirteen vessels}! P4 





for this purpose. Of this there will be an ‘“‘A” 
stock, bearing interest at 3 per cent., which will be 
a preferred stock ; and a ‘“‘B” stock, bearing in- 
terest at 4 percent. The largest of the undertakings 
transferred is, of course, that of the London and 
India Dock Company, for which the payment is 
fixed at 7,978,876/. in ‘‘A” stock, and 9,893,83651. 
in ‘*B” stock. The shareholders in the Surrey 
Commercial Docks will receive 522,0001. in ** A ” 
stock and 2,385,485/. in ‘‘ B” stock ; whilst the 
Millwall Dock proprietors will take 651,276l. in 
*A” stock and 928,504]. in ‘‘B” stock. The 
personnel of the new authority will comprise ten 
appointed members and fourteen elected mem- 
bers. Of the appointed members the Admiralty is 
to have one representative, the Board of Trade one, 
the London County Council five, of which two must 
be chosen outside the membership of that body, 
whilst the Corporation of London and Trinity House 
will have one representative each. The other mem- 
bers will be elected by the payers of dues, the wharf- 
ingers, and owners of river craft, but the ‘‘ one-man- 
one-vote” principle will not apply. Those who pay 
101. in dues will be entitled to one vote, but the 
number of votes is increased with the amount paid 
up to a maximum of ten votes for the payer of 
50001. or over in dues. Similarly, the owner of a 
wharf rated at 501. will have one vote, whilst if the 
rateable value is 5000/. or over, he will have ten 
votes. The new authority will have no jurisdiction 
over the River Medway, which will be left in the 
hands of its present conservators. The powers of the 
Thames Conservancy below Teddington lock are, 
however, transferred to the new authority, which 
is, in consequence, required to take over a portion 
of the existing debt of its predecessor. A very 
important point in the Bill is that the dock lines 
are declared to constitute a railway, and will, 
therefore, be empowered to demand through rates 
from other railway companies. Hitherto they have 
merely ranked as sidings. Within six months from 
the completion of the transfer of the various under- 
takings to the new authority, the latter is required 
to submit to the Board of Trade a schedule of 
maximum port dues, which will be subject to modi- 
fication by the latter body before being officially 
authorised. The Board of Trade further reserve 

wers to compel the authority to raise its rates 
in case of the revenue proving insufficient to meet 
the charges on the undertaking, The authority is, 


moreover, required to establish a sinking fund for} 


the extinction of the capital involved. A period of 
years is allowed for the amortisation of the 
stock raised in substitution for the debentures, 
mortgages, and other securities of the dock com- 
panies, and of 60 years for the debt transferred 
from the Thames Conservancy. The Bill, we note, 
makes no mention of the scheme for the con- 
struction of an ocean wharf between Purfleet and 
Greenhithe, a project for which powers were ac- 
quired a couple of years ago, and which have just 
been renewed. 
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CaNaDIAN METALLURGY.—The production t 


in Canada last year was 633,718 tons. Of this to 
tons represented pig made from Canadian iron ore, an 
537,803 tons pig made from imported ore. The bounty 
d-upon pig made from Canadian ore was 201,421 dols., 
while that paid upon pig made from imported ore was 
591,584 dols. The total bounties paid last 7 upon 
iron made in Canada were accordingly 793,005 dols. 
Steel ingots were made in Canada last year to the 
extent of 666,590 tons, the amount of bounty paid being 
1,099,873 dols.. The quantity of steel-wire rods made in 
Canada last year was 68,738 tons, the amount paid in 
bounty being 412,417 dols. The total bounty paid last 
year upon Canadian iron and steel was accordingly 
2,305,296 dols. 


CrMENT IN DeENMARK.—The consumption of cement in 
Denmark during the last two years has been about 
the same, some 1,300,000 annually, and of this 
only about 100,000 barrels were imported from abroad 
during 1907. The aggregate output of the five Danish 
cement factories amounted to about 1,527,000 barrels, 
which means an available surplus above the year’s home 
consumption of about 320,000 barrels, which surplus has 
been partly exported and partly remainsin stock. Various 
extensions now in progress will get output of the five 
Danish factories referred to up to 1,900,000 barrels for the 
current year, which, with the same consumption, would 
leave a surplus of some 700,000 There are also two 
segregate ontput of 600,000 barrels, which ewella, the 
aggregate output o ‘i which sw e 
surplus to 1,200,000 barrels, so that it is unlikely that 
prices will remain at the present level. The nature of one 
of the new factories will tend to further complicate matters 
and demoralise the market, a number of its shareholders 
also being consumers, who have the right to draw their re- 
———— from the factory at about 5d. per barrel below 

quotation, at any time, of the other cement factories. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 26. 

Tuer demand for steel rails has improved slightly, 
particularly with traction and girder rails an@ light 
rails for mines and manufacturers’ yards. The New 
York Central ordered 24,000 tons of standard sections; 
other orders of less magnitude are coming along. The 
pressure on the rail mills will be moderate, at least 
until April or probably May. A large establishment 
to manufacture cans is to be erected in Canada in 
order to avoid the payment of duties on exports from 
this side. The tendency among American manufac- 
turers is to establish branch works in Canada, and it 
is conservatively estimated that fully 25,000,000 dols. 
of United States capital is invested in various manu- 
facturing enterprises in that country. Among the 
companies are: the International Harvester Company, 
the Westinghouse Company, the General Electric 
Company, the Pressed-Steel Car Company, and the 
American Steel Foundries. The tin-plate mills of the 
country have been gradually increasing their output, 
and have reached about 75 per cent. of normal capacity. 
The demand is slowly increasing, and that branch of 
the industry will soon be in satisfactory — The 
demand for finished steel is increasing in a trifling way 
each week. Nearly all of the orders received for 
structural material and plate are small, ranging from, 

rhaps, 50 tons to a few hundred tons. The great 
bridge building interests are still doing very little. 
The railroad companies have not yet begun to buy in 
a large way. There is more confidence felt this week 
in a summer revival of demand, though prices are still 
very low. Foundry iron has improved within a week, 
especially for pipe-manufacturing. A contract for 3000 
tons of pipe iron was placed this week by a pipe-manu- 
facturer in this territory. Other pipe-manufacturers 
have bought pipe heavily, and orders for pipe work are 
still coming in. The manufacturers of valves for steam 
engine work are buying, and the largest order this 
week amounted to 2000 tons. Southern blast furnaces 
are monopolising most of the crude-iron business, and 
Northern furnaces are not attempting to compete 
with the same qualities of iron. Most companies have 
more or less iron on their banks, and there will be 
very little rush in production until this surplus is 
distributed. There is a good demand for basic iron 
in the Western States, and prices have weakened. 
All things considered, the steel industry is in some- 
what better shape than a week or two ago. In bar 
iron the mills are working not much over half the 
time. Export demand for certain lines of steel output 
are heavy and increasing. A great many new enter- 
prises are under formation, notwithstanding the 
general dulness. The fact is recognised that exist- 
ing conditions will soon pass off, and permanent im- 
provement set in. There is an increasing demand for 
many lines of hardware, and these demands are help- 
ing certain lines of pig iron. The wire-nail industry 
is particularly fortunate. Prices are firm and con- 
cessions are rare. The export demand continues to 
improve, and the outlook for all kinds of wire pro- 
ducts is better than it has been for six months. 





A Dereticr-Destroyer. —The United States steel 
derelict-destroyer Seneca has been launched at the yards 
of the Newport News Shipbuilding and Dry-Dock Com- 
pany. It is the first craft of that type ever constructed, 


and was specially designed by the engineers of the re- 
venue cutter service. The vessel will be completed in 


d| July, and its mission will be to cruise on the North 


Atlantic coast, and to destroy derelicts and other wreckage. 


Tue Boroven Porytsecunic InstrruTe.—The annual 
exhibition of the work of students at this institute was 
held on the 4th inst. The workshops and laboratories 
were opened to visitors, and in some of the former work 
was being carried on. This Polytechnic, besides giving 
instruction in general subjects, conducts a number of 
trade classes, in which young people can obtain practical 
instruction in their crafts, and the many very creditable 

imens of work produced in these classes indicate that 
cor are capable of turning out good workmen. 


Conrracts.—The Lancashire Dynamo and Motor Com- 
y, Trafford Park, Manchester, have received orders 
rom the Rawtenstall and Beckenham Urban District 
Councils each for an automatic reversible booster, and 
from Messrs. Kincaid, Waller, Manville, and Dawson for 
a motor-driven booster, 1200 amperes and 180 volts, for 
the Electric Lighting and Traction Company of Aus- 
tralia.—Messrs. Marples, Leach, and Co., 6, Victoria- 
avenue, Bishopsgate-street Without, E.C., have obtained 
the contract for the supply and installation of 18 motors 
for driving the printing presses, &c., of the She, eld Daily 
Telegraph.—The Avonside Engine Company, Fishponds, 
Bristol, have recently received an order for six heavy tank 
locomotives for the Port Commissioners of Calcutta.— 
Messrs. Ed. Bennis and Co., Limited, Little Hulton, 
have recently received an order for sixteen stokers and 
self-cleaning compressed-air furnaces from the Geemente 
Electriceitswerken, Hoek-Sarphatistraat, Amsterdam, 
and also for stokers for Messrs. Wm. Murgatroyd and 
Co., Moorfield Mills, Jeadon; for Messrs. Arthur 
Bromley and Co., Limited, Bolton; Messrs. W. H. 
Bailey and Co., Salford, and other firms, 
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THE KING EDWARD VII. BRIDGE, 
NEWCASTLE. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 7, Sir Willi 
Matthews, K.C.M.G., President, in the chair, the paper 
read was “The King Edward VII. Brid Newcastle- 
on-Tyne,” by F. W. Davis and ©. R. 8. Kirkpatrick, 


Assoc. MM. Inst.C.E. The following is an abstract of 
the paper :— ‘ 
In this pai the authors describe the construction of 


the new high-level bridge at Newcastle-on-Tyne. For 
nearly sixty years the whole of the North-Eastern Rail- 
way traffic between north and south over three 
lines of railway upon the old high-level bridge ; and in 

1899 the directors of the railway company obtained 
Parliamentary powers to construct an entirely new bridge 
with four lines of railway, to accommodate the rapidly- 
increasing traffic, the new bridge being so located that 
trains should pass through Newcastle without a change 
of engines. 

The bridge was designed by Mr. Charles Harrison, 
D.Sc., engineer to the Northern Division of the North- 
Eastern Railway. The contractors were the Cleveland 
aaa and Engineering Company, Limited, of Dar- 
ington. 

Foundations.—Electric power was generated at the 
contractor’s yard for working the air-compressors for the 
caissons, and for driving the whole of the machinery and 
lighting plant upon the works. There were three caissons, 
each 113 ft. long and 35 ft. wide, and sunk to about 
70 ft. below high water of ordinary spring tides. Each 
caisson was divided into permanent and tem 
lengths, the latter being attached to the permanent fength 
at river-bed level. It was carried to a height of about 
5 ft. above high-water level. The working chamber 
of each caisson was domed, and 9 ft. 6 in. high at the 
highest point. It was divided into three parts by means 
of two girders, with wide bottom flanges, 3 ft. 6 in. above 
the cutting edge. These girders were designed to pre- 
vent the caissons from sinking too rapidly in soft ground. 
Holes were made through their webs to enable work- 
men to have free access to all parts of the working 
chamber. There were three shafts to each chamber ; 
these were pear-shaped in plan, and so designed that 
workmen could descend the ladders without fear of foul- 
ing the skips. Each shaft was served by an electric 
derrick-crane, and the skips were loaded, passed through 
the air-locks, and tipped into the hoppers without un- 
slinging or re-handling. 

The air-locks were designed by Mr. F. W. Davis, with 
the object of removing the excavated material more 
quickly than is possible with the ordinary type of lock. 

The caissons were built immediately above their final 
resting-place, and were lowered by means of lowering- 
chains and hydraulic jacks. As soon as the caisson had 
been lowered sufficiently to float, concreting was com- 
menced, and continued as rapidly as possible by day and 
by night until the caisson rested securely on the bed of 
the river. 

Several cases of caisson-jllness occurred, but only in 
one or two cases were the results serious. men em- 
ployed under compressed air were medically examined 
before being allowed to work. The period adopted for 
compression and re-compression was one minute for 
every 5 lb. of pressure, and this was found to be quite 
satisfactory. Special attention was paid to the proper 
ventilation of the working chambers, and 22 cubic feet 
of free air per minute for each man were supplied. 
During the sinking of the first two caissons it was 
thought that the amount of CO, in the compressed air 
was related to the number of cases of compressed-air 
illness. In_ the last caisson, therefore, the air was 
analysed daily, and it was found that the number of cases 
of illness had no relation whatever to the quantity of 
CO; This result is plotted on a diagram which accom- 
panies the paper. 

Upon several occasions observations were taken of 
skin-friction, which was found to range from 5 cwt. to 
6.65 cwt. per square foot of embedded surface. 

_The North Approach.—The approach upon the north 
side is by means of a 10-chain curve. The railway is 
carried over the existing Forth Banks warehouse by six 
Spans of steel-work ; and after passing through the ware- 
house, Pottery-lane is crossed at a height of 35 ft. above 
the road. Between Pottery-lane and the north bank of 
the river are ten semi-circular stone arches of 25-ft. s 
terminating in an abutment which forms the north abut- 
ment of the main bridge. 

_ The Superstructure and its Erection.—The bridge con- 
sists of two spans of 300 ft. each, with a land span on the 
north side of 231 ft., and a land span on the south side 
with an average opening of 195 ft. There are three 
granite piers in the river, 25 ft. wide, and the clear head- 
way to the underside of the girders is 83 ft. 6 in. from 
high water of ordinary spring tides. The piers have 
curved cut-waters at each end, and are lightened by 
voids. There are five girders to each span, of lattice 
design, and 27 ft. high, and they are placed 11 ft. apart 

tween centres. 

The track is carried on longitudinal timbers, resting on 
floor-plates supported by cross-girders attached to the top 

oom of each main girder. The girders were erected upon 
Smaher staging. which was constructed wide enough to 
uild two ers at one time. 

The Act of Parliament provided that one of the two 
mer should always be kept open during erection. 

the closing of one channel faectend a certain amount of 
risk to shipping, and in consequence the work was ex- 


pedited as much as possible. 


wt south river-channel was closed on April 10, 1905, 


and 


re-opened on October 29, 1905, after the building 
removal of staging, and erection of five main girders, 


peg, = 1636 tons. The north river-channel was closed 
on October 29, 1905, and re-opened on May 26, 1906. 

Experiments were made with sand-blast apparatus for 

cleaning the steel-work, but the cost was found to work 
out at 2.16d. per square foot, or three times the cost of 
hand labour. There were difficulties in working on a 
large scale which prevented the system from being used 
for more than experimental work. 
The fan steel span upon the south side was not 
contemplated when the work was commenced, but the 
nature of the foundations upon the south side proved un- 
satisfactory for arches, and Mr. Harrison therefore decided 
to alter these to girders. The abutment of this span also 
forms the wings and abutments for the arches of the south- 
west and south-east approach curves. 

Phe South Approaches.—During the excavation for the 
south abutment of the Pipewellgate s; 
were met with. These were ex wey and found to 
extend under the whole of the foundations upon the 
south-west and south-east approaches. The werkings 
were therefore cleaned out, and filled up with brickwork 
in cement. The arches upon the south-east and south- 
west approach curves were of ashlar in cement, the abut- 
ments and spandrel-walls being of masonry in mortar 
faced with snecked rubble. 

The Cableway.—To expedite construction a cableway 
was erected, to carry 10 tons with a clear span of 1520 ft. 
The saddles of each tower were 200 ft. above high water, 
and the dip of the rope was about 65 ft. The towers were 
of steel framework, hinged at the foot, and Vision was 
made at each anchorage for tightening or kening the 
main rope.. The driving-winch was about 35 yards west 
of the. tower upon the Gateshead side, and was of 100 
horse-power. 

The main rope was 34 in. in diameter, and weighed over 
10 tons. Erection was a very difficult matter, owing to 
the river traffic, railway lines, and roadways below, but 
was successfully accomplished by drawing the main rope 
over a lighter rope previously secured to the towers. The 
cableway proved a success in every way, and not only 
saved considerable expense in carrying out the work, but 
materially reduced the iod of construction. In par- 
ticular, it was proved to be of special advantage for build- 
ing and taking down the staging for the girders. 

All si ing was done by means of flags. 

Boa de | Trade Inspection and oe — tee bridge 
was tested by the Board of Trade with a live load of ten 
locomotives. The maximum deflection in the two river 
spans was ;;;<th of the _. 

oo — ——. ov. J od ey King a VIL. 
took p on y 10, , and passenger c was 
commenced on October 1, 1906. 

Mr. A. Cameron, Assoc. M. Inst. C.E., acted as resident 
engineer for the railway company, whilst the authors 
supervised the work on behalf of the contractors. 





PrrsonaL.—Mr. J. Price informs us that he has opened 
an office at Queen Anne’s Chambers, Broadway, West- 
minster, S.W., and is engaging in consulting engineering 
work, more especially in connection with water supply 
and refri tion.—Mr. S. B. Griffith, 8, John-street, 
Adelphi, W.C., has been appointed sole agent for the 
Heyland single-phase induction motor for Great Britain 
and the Colonies.—Mr. E. C. Amos states that he has 
been appointed agent for London and district by Messrs. 
Wright and Wood, Limited, of Halifax, manufacturers 
of dynamos, motors, and other electrical specialities. 

Tux INCORPORATED INSTITUTION OF AUTOMOBILE EN- 
GINEERS: GRADUATES’ SzcTiON, Lonpon Branou.—The 
second general meeting of the Graduates’ Section of the 
London branch of the above Institution was held at 
1, Albemarle - street, W., on Tuesday, March 31, at 
8 p.m., nearly fifty graduates and friends bei resent. 


The chair was taken by Mr. Leslie H. H eld. The 
debate was opened by Mr. Percy Bishop, of Messrs. 
Clement-Talbot, Limited, on the side of the live axle, Mr. 


D. M. Power taking the side of the chain drive. 
Eric C. Smith, of enals Brothers, opened a very in- 
teresting and animated discussion, in-which Messrs. L, 
H. Hounsfield, P. Jones, ~W. Bom, G. C. is Aa 
C. E. House, H. V. Hutt, G. Wickham, T. E. B. 
White, and C. Thomas took part. The third general 
meeting of the section will be held on April 28, when a 
debate will take place on ‘‘ Lubrication Systems.” 





University or Lonpon : University CoLtteer.—On the 
26th ult. the Chancellor of the University, the Right 
Hon. the Earl of Rosebery, visited University College to 
open the new libraries and the South Wing. ‘The 
removal of University aoe een has rendered possi- 
ble a re-arrangement and enlargement of several sections 
of the College. Thus the space devoted to applied 
mathematics and to ey me has been extended very 
considerably into the South Wing, while other portions 
of that ny! have been allotted to the De ent of 
Hygiene, to lecture rooms for the Philosophical Depart- 
ment and the Faculty of Arts, a Psychological Laboratory 
also having m located in this new portion, as well as 

rovision for the Department of Geology. The libraries 
cove also been re-arran on a comprehensive plan. 
Lord Rosebery, in his address, in formally declaring the 
new libraries and South Wing open, said that the Univer- 
sity was making ae progress in London, and that 
all over the Metropolis schools were being atftiliated to it, 
so that it was becoming a question whether the machinery 
of the University is really adequate to the great strain 
which is being put upon it by the multiplication of the 
institutions that are under its fostering care. He trusted 
that while the vigour of youth was still upon it- there 
would be no fear of revising and readjusting its methods, 
if necessary, to meet the increased on. 
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COLUMBIA UNIVERSITY, NEW YORK. 

In 1907 Columbia University revised the entrance 
examination requirements for its Schools of Mines, Engi- 
neering, and Chemistry, by simplifying and co- 
ordinating them with the mes of the best 
secondary schools, By the adoption at the same time of 
@ uniform programme of studies for the first year in all 
courses, students were no longer compelled to make up 
their minds at the outset as to the particular course they 
desired to take, and it became much easier for college 
graduates to enter the schools with adequate credit for 
advanced standing. Following these steps has come the 
co-ordination and revision of the three subsequent years 
of each of the courses. This revision, whi been the 
subject of earnest consideration by the Committee on 
rogramme of Studies, and by the officers of instruction 
concerned, has just been formally adopted by the Faculty 
at its March meeting, and will go into effect on July 1, 
1908. In the opinion of the Faculty, and of outside ex- 
perts, the result will be to strengthen very considerably 
the work of the schools. 

In the first place, the programmes have been thoroughly 
co-ordinated by cutting out such duplication of instruction 
as had grown up in the development of the several — 
ments, and courses whose value has lessened by 
changes in actual professional methods have been replaced 
by subjects of greater value to the professional students 
of to-day. Throughout, the inter-relations of lecture and 
recitation work, with practical work in the laboratory, have 
been carefully considered. 

Secondly, the work in many subjects has been made 
more intensive, and as a result it has been possible to 
reduce the tetal number of attendance hours in such 
courses. For example, calculus is to receive five hours 
weekly during the first half-year, instead of three hours 
during the year, and the same change is to be made in 
the important courses in analytical mechanics and re- 
sistance of materials. These three fundamental courses 
must be taken by all tegen students. A somewhat 
similar change has m made in the geological and 
mineralogical courses, which form an important part of 
the work in mining engineering and in other courses. _ 

Thirdly, the free time created by this work of excision 

condensation will make ible the introduction of 
important new material. For example, new courses in 
gas-power and steam-power machinery and in alternating- 
current laboratory practice have been introduced in the 
third year of the course in mining engineering. This 
work has also been introduced into the course in metal- 
lurgy, and, in addition, work in mining law and in 
hydraulics. . 

Courses in excavation and tunnelling, in dynamo and 
motor practice, and in electrical distribution, are added 
to the course in civil engineering, and the theoretical 
work in geodesy is moved from the fourth to the third year. 

The programme in electrical engineering will contain 
courses on steam-turbines and machine design in the 
fourth year, and a new three-hour course in economics in 
the third year. : y : 

The course in mechanical engineering will have addi- 
tional work in machine design, in the design of manufac- 
turing plants, in metallurgy, in shop organisation and 
works management, and the course will be further 
broadened by instruction in industrial law and economics. 

In the fourth year of the course in chemical engineer- 
ing, provision is made for additional work in electrical 
and mechanical engineering by the transfer of certain 
courses, previously offered in that year, to the second and 
third years. . 

The results of the change in entrance requirements and 
the uniform first year have been most satisfactory to the 
schools, the total of new students in 1907-8 being 239, as 
against 162 in 1906-7, a gain of 474 per cent.; the 
number of entrance conditions carried by students being 
reduced 62 per cent., and the number of term conditions 
43 percent. It is expected that the new programmes in 
the professional courses, together with the close personal 
intained by the Dean and 
the professors with all the students in the schools, will 
still further enhance the reputation of the historic 
Columbia School of Mines. 





Tue Untversiry or LiverPoot. — APPOINTMENTS 
Commitrrr.—The Council of the University have orga- 
nised an Appointments Department with a view to 
securing situations for their graduates—both at home 
and abroad. No fee is chai to employers, and no 
candidates are recommended except those personally 
known to members of the University staff, and upon 
whom every reliance can be placed. Among the gra- 
duates seeking employment are fully qualified engineers, 
and it is hoped that employers will be willing to send to 
the committee notice of vacancies on their staffs. All 
communications should be addressed to the Secretary, 
Appointments Committee, the University, Liverpool. 





PRESENTATION OF A Mopet Mepricat Arr-Locxk.—On 
the 20th ult., at Long Island City, a model medical air- 
lock was presented by the workmen and staff of Messrs. 
8. Pearson and Son, Inc., in the construction of 
the recently completed Pennsylvania East River Tunnels, 
to Mr. E. W. Moir, vice-president of Messrs. Pearson’s 
Company. The model was e of brass to a scale of 
1} in. to the foot, —— about 2 ft. 6 in. long and 9 in. in 
diameter. It is complete in every way, being lit with 
electric light, and supplied with com d air by a 
pump. . Moir built, in 1890, the first air-lock ever 
used, and during the recent pr mnee pie mA under 
the East River no less than six such cal locks have 
been in use, to the great relief of the staff employed in 
compressed air. 
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‘‘ EXPERIENCE AND DESIGN IN NAVAL 
ENGINEERING.” 


To THe Eprror or ENGINEERING. _— . 

Si,—When the next naval war takes place in which 
this country will be interested, it will bo said, to your 
honour, that you were always foremost in pointing out to 
the country possible naval weaknesses. In your article 
in the current number of ENGINEERING, you again call 
attention to the position of the naval engineer in regard 
to his experience in the design and maintenance of the 
intricate machinery under his charge. 7 van 

There seems to no doubt now that engineering in 
the Royal Navy is getting some of the attention it de- 
serves from those in authority, inasmuch that the fiat has 
gone forth that all officers in the future are to commence 
their training for the Navy by the study of engineering 
subjects. I believe it to be a fact that some of our 
admirals holding the higher appointments are of the 
opinion that the next naval war will be fought and won 
by the naval engineers, and everything seems to tend in 
that direction. . 

There seems to ba a very great stress laid on the theo- 
retical knowledge which an officer must against 
the practical knowledge which he ought to have, and I 
venture to assert that as these officers are being trained 
now, so that they may be fit to fight when the time 
comes, that the practical part of the profession of naval 
engineering is not receiving the attention it ought. _ 

‘omparisons are odious, but one cannot help comparing 
the Royal Navy to that other navy of ours—the mercantile 
navy—in reference to this question of practice against 
theory on board a ship. 

It must be borne in mind that every vessel when at sea, 
either in peace or war, or pursuing a voyage for com- 
merce, is an individual item in the navy to which she 
belongs, and, as such, should bs so equipped that no 
matter what accident may happen to the machinery of 
that vessel, be it what it may and where it may in the 
vessel, the officer in whose charge such machinery will be 
should in himself be able to invent, design, and construct 
a sufficient method of repair as to either get his vessel 
safely into port or, if not that, at least keep her on top. 

Now all the theory in the world of engineering will not 
keep an officer out of a difficulty with a breakdown if he 
has had no practical lessons in the art of engineering. 

Our chief engineers(in the mercantile marine)are trained 
from the age of twenty-one or thereabouts in this very 
essential part of their profesion, and in a _— 
it is a hard school they learn in, and all the world knows 
and ri nises the deeds of ingenuity, and valour too, 
performed in the engineering department of our mercantile 
marine, 

Now we have had peace for a long time in our Navy, 
and let us pray it may last a long time yet; but : 
leaves the whole machinery of our Navy untried, its 
potentialities unknown. The carrying out of manceuvres 
goes one step only towards the gaining of a victory in 
war. The whole personnel of a fleet in going into a sham 
fight, or pretending to meet an enemy, knows to a seven- 
eight rivet what they are going to meet, and if the 
executive officer in charge of the enemy has earned a 
nickname for himself with deviltry, both sides will bet 
neither knows what he may be up to; and this consti- 
tutes the whole of the uncertainty of the sham war. — 

What if the breech-block does jam, or the tubes in a 
water-tube boiler burst, or a crank-pin runs the metal out, 
or the hydraulic machinery goes wrong, or the hundred 
and one things happen which wi// happen in real war, 
when everybody knows they will be in a position to- 
morrow to call in the aid of another vessel to help them 
out of their difficulties? It will be at such times the 
navy with the most practical men as engineers that will 
win out. 

Therefore, I think that you might lay the power of 
your pen somewhat more on the lines of practice in the 

avy. 

Let them give our coming officers examinations ia the 

uick and effective repairs to machinery on board a war- 
ship, and let that examination embody the whole of the 
vessel, and you will then still further enhance the repu- 
tation your very valuable paper has for placing such 
subjects before us, making us think deeply of what 
really would happen in the event of war. ; 

I could write further about how to set these examina- 
tions to the greatest advantage to the country, but space 
will not permit, but snould you think this letter of suf- 
ficient interest, I trust you will find space at an early 
date for an article on the subject. 

Iam, yours faithfully, 


April 6, 1908. J. Maurice NEWALL. 





“THE PROBLEM OF FLIGHT.’ 
To THE Eprror or ENGINEERING. 

Str,—Readily excusing Mr. Roe, and accepting his 
courteous explanation of lust week, I thank him for the 
recital of his experience as to the relative merits of 
magnalium and steel (in propeller construction). I quite 
agree that it is even more than doubtful whether magna- 
lium approaches steel in strength, whatever may be claimed 
for it. Although I have not used magnalium, my ex- 
perience with ordinary aluminium alloys, and owe Fon. A 
with pure sheet aluminium (and I bought and used some 
when it was 7s. 6d. an ounce, over twenty years ago), is 
that for a given weight a stronger and stiffer structure can 
be made in steel. The former, moreover, is unsatisfactory 
material to work in. 

In fact, I think that the value of aluminium for struc- 
tural purposes, except for such things as cast crank-cases 
and gear-boxes, has been much over-rated. 


bo: 
— is still in the expensive stage, and it is 
probably possible to design and make structures in high- 





— steel having but little more weight and at much 
e3s Cost. 

_ I presume that Mr. Roe, in his propeller-blades, finds 
it necessary to use considerably stouter magnalium plate 
than if he used the best sheet steel. 

Yours faithfully, 
Srpyey H. Houvanps. 
61, Parliament-hill Mansions, Lissenden Gardens, 
Highgate, N.W., April 6, 1908. 


To THE EpiTtoR oF ENGINEERING. 

Sir,—Few engineers in actual practice will agree with 
Mr. Horatio Phillips in warning off the mathematician 
wall naa problems. We want their aid very muc 
in a 

I well remember the state of chaos which reigned in 
the electrical engineering problems in the early ’eighties. 
Dynamos and motors were built and operated by practical 
men without mathematics for a few years; but not until 
Dr. John Hopkinson and Dr. Gisbert Kapp brought their 
powerful mathematical abilities to bear on the subject, 
also Mr. James Swinburne, did we B clear light and 
leading and working formule in electrical machinery 
designing. 

An inventor may conceive an idea and a design for a 
machine, and practical men might essay to construct it, 
but we must appeal to mathematics to calculate out the 
pe wigan dimensions and confirmation of the elements 
of the machine. By groping along on a trial-and-error 
system we sometimes accidentally discover ——— of 
value. But mathematical analysis and synthesis dealing 
with known data is a sure course. 

Whatis required to solve the problems is a lot of ‘‘ spade 
work ” — expensive well-directed research for data to 
work upon. But that sorb of work does not win prizes, 
and very seldom any bony, esses at all. 

There is in existence, however, a great mass of data 
and facts bearing on the subjects, scattered throughout 
the mechanical and physical literature, of a scientific 
value; by dealing with these a mathematician _— lay 
the foundation of the exact science of mechanical aerial 
navigation, and thereby advance the cause far more than 
any mere prize-winning can possibly do. No engineering 
problem can be solved without mathematics. The prac- 
tical man nap = mathematics unconsciously every day, 
and the higher skilled arts. 

Yours, &c., 
RANKIN KENNEDY. 

60, Norse-road, Scotstoun, Glasgow, April 3, 1908. 





To THE EprTor oF ENGINEERING. 

Str,— Re Mr. 8. Cree Brown’s letter (March 27), the ex- 
planation given is almost identical with Lord Rayleigh’s. 

Mr. Rankin Kennedy’s formule for thrust in the cur- 
rent issue closely resemble those given by Captain 
Ferber, save that the latter does not exclude the area of 
the lifting surface. Does Mr. Kennedy imply that area 
is irrelevant ? 

I quite realise that Mr. Kennedy advocates rotating 
aeroplanes, but to my mind there is no essential difference 
between these and screws with constant pitch angle. 

In any case, there is no doubt whatever that both “ee 
—helicopter and aeroplane—give practical results. Ex 
periment will doubtless improve both. 

May I venture to call your correspondents’ attention 
to the fact that bens ee | is @ more important problem. — 

Yours faithfully, 
Hersert CHatiey, B.Sc. (Eng.-). 

Portsmouth, April 6, 1908. 





To THE Eprror or ENGINEERING. 

Sir,—I was astonished on pecmeng your issue for the 
3rd inst. to find that Mr. Rankin Kennedy was again 
tobing part in the discussion. I think that he has gotten 
himself terribly mixed up in regard to the various letters, 
and that he would do well to peruse them all again most 
carefully, especially the ones for which he is responsible, 
as he contradicts himself. 

He bega the question when he states that all my criti- 
= have been perfectly disposed of by Mr. Herbert 

atley. 

As a matter of fact, none has been tackled, with the 
exception of the one in regard to Mr. Cree Brown’s 
mathematics. He did not dis of my criticism in 
regard to the feasibility of an helicopter progressing at 
an angle of 45 deg. to the horizontal against the wind, as 
‘**helicopterites” will find out to their cost and sadly- 
needed education in common-sense. 

These people will find out that it is only company- 
promoters and such-like people that can “fly” by 
mathematics. 

Reasoning according to Mr. Rankin Kennedy’s ex- 
periments, the Maxim machine would require 121 6-ft. 
= ers, or the equivalent in larger ones, to absorb its 

orse-power, and this would lift 8712lb. As a matter 
of fact, the Maxim machine had two 18-ft. propellers, 
absorbed 363 horse-power, and gave a lift of 8750 lb., and 
this result was obtained with propellers that were a long 
way behind Mr. Rankin Kennedy’s ‘‘acme of perfection. 
Although the maximum thrust of Maxim’s propellers 
was only 2350 lb., the weight that he lifted was 28 Ib. 
pages wer, which was not far behind Mr. Kennedy’s 
Ib,, an besides lifting this weight, it transported it at 
the rate of about 45 miles per hour, whereas Mr. Kennedy’s 
machine will only /éft (?) it; so we must come to the conclu- 
sion that Mr. Kennedy 1s progressing backwards very fast. 

Will Mr. A. V. Roe take my advice, and invest his 
slender means in ‘‘ Castles in Spain,” as, if he does so, he 
will stand a greater chance of a return than by investing 
in helicopter stock. 

Yours faithfully, 


Joun Kirxsy, 
The Grange, Pilsley, Chesterfield, April 4, 1908. 





‘ENGINEERING EDUCATION: A CRITI- 
CISM OF OUR ENGINEERING COLLEGES.” 
To THE EpitoR oF ENGINEERING. 

Sir,—The letter which you F aoe neve = in your issue 
of March 27 from ‘“‘ B.Sc. (Engineering)” is of in. 
terest in so far as it shows the revulsion of feeling 
which is, no doubt, experienced by many young engi- 
neers subsequent to their college training, and before 
they have quite grasped the proper proportion of things, 
So far as your correspondent personally is concerned, 
the fact that he was enthusiastic over his work at 
college, and now finds that he has a very great deal 


h | to learn in other directions when he has got into ihe 


works, is an encou feature, which promises well for 
his future success, though it does not necessarily make his 
criticisms of the syllabus of instruction given at our 
colleges of any real value. The feeling of dissatisfaction 
which the letter displays, however, is due to an important 
factor, to which it is well to call attention. We have 
recently passed through an educational ‘‘ boom,” and it is 
not a matter of surprise that the importance of college 
training as a royal road to success has been ridiculously 
ex ted, and this tends to make young men feel that 
a college course is a matter of the first importance, and 
that subsequent to it their future is bound to ba assured. 
When they from the college to the works and find 
themselves almost entirely ignorant of all business and 
workshop methods, a revulsion of feeling, having regard 
to their preconceived ideas, is, of course, perfectly natural. 

My own feeling is that, broadly pet , the courses 
of instruction given at our universities and best technical 
colleges are extremely good, excepting where an attempt 
is made to make the teaching ‘* practical.” Surely college 
instruction is for the purpose of imparting a thorough 
knowledge of theoretical principles, which cannot be 
obtained at the works. The difficulty that I personally 
have experienced with young men who have 
through college is not that they know too much theory, 
but that in many cases their knowledge in this direction 
is far too superficial, and hence they are neither sound 
theoretical men nor yet are they good practical men. 
Theoretical knowledge, if it is to be one at all, requires 
to be of a far-reaching and accurate character. 

The great mischief at the present time is the enormous 
wastage which is going on in connection with engineering 
education. Parents and guardians are sending their sons 
and wards to undergo a college course in engineering 
subjects with the idea that this will fit them for the engi- 
neering profession, just as would be the case if they were 
going in for law or medicine. A great many of these men 

ave no natural talent for the work, and certainly a college 
education cannot supply this want. Scientific education 
in engineering must frequently fail to be justified under 
these conditions. The remedy obviously lies in a system 
whereby the greater portion of the men entering for college 
courses in engineering will be uired to furnish some 
adequate proof of their ability to profit by the courses of 
Instruction given. 

I am aware that there is nothing new in this proposal, 
which has been frequently advocated by various educa- 
tional authorities; but, judging by the small extent to 


. | which it has been taken up, it seems reasonable to suppose 


that its importance is not realised. Besides retarding 
true progress in engineering education itself, the present 
indiscriminate way in which men enter for engineering 
courses at coll cannot fail subsequently to cause them 
a great deal of ne co and disappointment. It is 
surely the duty of those who have competent knowledge 
in such matters to prevent this so far as possible. 

I am, Sir, yours faithfully, 
P. W. Rosson. 
Ashton-under-Lyne, March 31, 1908. 





To THE Eprror of ENGINEERING. 

Srr,—I trust you will allow me to take up some more of 
your Seatie gee to reply briefly to ‘‘ B.Sc. (No. II.)” 
and ‘B.Sc. (No. III.),” whose comments on my letter 
appear in your issue of last week. ° 
n reply to ‘‘ B.Sc. (No. II.),” I may say I had in mind 
the system of training adopted at the University to which 
he obviously refers, and I quite agree that my criticisms 
do not refer to all colleges, and that his college is one of 
the brilliant exceptions. : 

I would repeat what I said in my letter, I cannot 
understand why it is that the ‘‘sandwich ” system has not 
been more widely adopted. To me it seems the ideal 
system—theory and practice going hand in hand, and no 
long period of separation between scientific beowlal 
and practical work, as in other systems of training. The 
letter from “ Another B.Sc. (No. IIL.)” is interesting, 
cagecally when compared with that from “‘ B.Sc. (No. II.) 

ile agreeing in the main with my letter, he joins issue 
on the question of workshops at college. ; 

He says: ‘The ordinary engineering course in most 
colleges errs far too much on the theoretical side . . - 
With this I agree most heartily, but I would here point 
out that there isa world of difference between pure theory 
and what I call scientific knowledge. 

What I advocate is not more pure theory, but more of 
the scientific knowledge. I desire to see the engineering 
courses more of practical value to the engineer, the appli- 
cations of theory taught better, more practical work in 
the drawing-office an pope & but as regards work- 
shops at co! I would onl vocate just sufficient to 
teach the om ob the use of tools and the merest rudi- 
ments of workshop practice. . : 

The college is the correct place for the imparting of 
scientific knowledge or theory, and the works the training: 
ground of workshop hnowtelge and experience. - 

It is a mistake to turn our colleges into “‘ glorified black- 
smith’s sy" just as it would be a mistake for our 
works to lay themselves out to teach their young fellows 
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the theoretical side of the profession. Each has its 


correct and its particular —- to fulfil. 
The last sentence of ‘‘B.Sc. o. III.)’’s letter is 
typical. To quote his words :—‘‘When . . . men, after 
drawings and 


a four years’ course at oy =! makin 
designs, and showing all the bolts left- ++. one 
feels inclined to think that a little less theory and a little 
more practical experience might be a good thing.” 

Precisely. But where is the “‘little more practical ex- 
perience” best obtained? Not at college, I am sure. 

Be @ —- workshop ever so elaborate—as elaborate 
as ‘B.Sc. (No. IIL.)” could wish—it will never make a 
student a competent designer or ineer at the end of 
his course, as apparently ‘‘ B.Sc. (No. IIL.” would wish, 
or. rather, suggests he ought to be. 

The more and more elaborate it is, the more will it 
tend to a development of ‘‘swelled head,” and make a 
fellow believe he is, at the end of his college career, 
already a competent designer, say, when in ity he has 
but started on his engineering career. 

No, Sir; if men, after a four een 
in a college which goes in for a thorough workshop train- 
ing), make designs, &c., with such errors as ‘‘ B.Sc. ITT.” 
relates, I would say to the authorities of such a college: 
Drop this so-called eas of practical work, stick to 
seoching scientific knowledge by lectures and labora- 
tory, and leave the workshop practice, so necessary to 
the draughtsman, aay ys and engineer, to be gained in 
the real shops, under the supervision of men well versed 
in practical knowledge, men who have correctly earned 
the name of “‘ practical engineers.” 

IT am, Sir, yours faithfully, 

Wallsend-on-Tyne, April 4, 1908. B.Sc. (No, I.). 


course (apparently 





To THe Eprror or ENGINEERING. 

Siz,—I have read with much interest the letter of 
“B.Sc. (Eng.)” in your issue of March 27, and should 
like to say a few words in defence of our engineerin 
colleges, or, at least, of that one of which I have perso 
experience. I do not wish to maintain that any engi- 
neering college is perfect—far from it—but I think your 
correspondent is unnecessarily critical on several points. 

In the first place, he tends to underrate the value of the 

urely theoretical part of the training, and seems to wish 
or more practical information. There I emphatically 
disagree with him. I have noticed that, as a rule, the 
most fundamental difference between a college-trained 
engineer and a practical man is that the former can think 
correctly, whereas the latter cannot do so. The former 
has had a true education—i.e., has learnt to use his know- 
ledge ; and this is the chief value of a theoretical training. 
It is the pure-science subjects, and especially pure mathe- 
matics, which develop this power of correct thinking, and 
they should, therefore, on no account be dropped to make 
time for work bearing more directly on engineering 

ctice, 

I think that at the beginning of the college course a 
student should devote most of his time to pure mathe- 
matics, so that he rapidly becomes familiar with all the 
important work up to and including simple differential 
equations. As to the method of teaching mathematics, I 
think the present one is far from satisfactory, but will 
say no more on that point at present. Of course, this 
mathematical work must be diluted with comparatively 
easy subjects, such as engineering drawing and the funda- 
mental principles of the parts of physics bearing most 
directly on engineering (experimentally treated). The 
student is then able quickly to build up the superstruc- 
ture of ag science and engineering practice on a 
firm foundation of laws experimentally proved. He can 
make the best use of his mathematics, and there is no 
need to go through the usual clumsy and bewildering 
“ calculus-dodging” proofs, on which so much time is 
generally wasted. 

It is the desire to see a result for one’s work that 
produces the cry for less pure theory and more practical 
applications, but the engineer who has been taught the 
latter without a sound knowledgeof fundamental principles 
is a most dangerous man, use he cannot see the limi- 
tations of his knowledge. He is using tools of which he 
really knows nothing. 

I thoroughly agree with what F soa correspondent says 
about examinations, and wish they could be done away 
with altogether. 

Where the “sandwich” system is not in use, I think 
college workshops are most necessary, as it is desirable 
that a young man with an engineering degree should have 
some hirempgrone: A nowledge of the use of tools when he 
first enters a works. There is another aspect of the college 
workshop—viz., that it is, so to.speak, a second part of 
the ‘‘machine-design laboratory.” The principles under- 


lying the theoretical part of machine design are de- | ¢. 


monstrated in the mechanical laboratory, Pape ca | 
strength of materials and mechanics ; but this is only hal 
the subject. The other half deals with practical con- 
siderations arising from the methods of production. Just 
a8 it 13 necessary to have practical acquaintance with 
electrical] rea yoy A in the electrical laboratory, in order 
to understand the theory of the machines properly, so an 
elementary knowledge of the of manufacture is 
necessary for a true understanding of the problems of 
machine design. This part of the subject cannot be 
learnt without personal acquaintance with the tools, so 
it is useless to teach machine design without workshop 
practice.* 

A further point in favour of college workshops is that 
there a student sees all the different stages of manu- 
facture— ttern-shop, foundry, forge, machine and fitting 
shops—whereas in a works he is probably only able to 


Bo imee writing the above I have read the letter of 
Sc. ine) Se, III). The last paragraph of his letter 
e Out on 


bears point. 








ay time to mastering the procssses of one or two 
shops. 

As to getting employment on leaving college, in my 
own case my professor had no difficulty in getting me a 

lace (at a small wage) in the erecting-shop of a well- 

own firm of gas-engine builders. He used no “influence” 
on my behalf, other than a plain statement of the facts 
of the case to the firm in question. I believe that he is 
usually equally successful in finding employment for other 
graduates. 

T am, Sir, yours truly 
’ Enoingerine Grapvuate (Birmingham). 
Sandiacre, April 4, 1908, 








FERRO-CONCRETE CHIMNEYS. 
To THE Eprror or ENGINEERING. 

Sin, —Referring to the article in your issue of March 13, 
our attention has been called to a case which the range of 
formule given in Table I. does not cover, and as many 
others will doubtless occur, I write on behalf of the 
authors to say that we shall be very glad to give further 
particulars, and curves covering the whole useful range of 
stresses, to any of your readers who are sufficiently 
interested to communicate with ua. 





T=2rl 3 we 


The velocity of propagation of a wave along the bar at 
constant temperature 


38. 2 “Vaeu 
a: sw’ 


wna See iron or steel works out at about 9500 ft. per 
second. 

The velocity of sound in steel is generally given at 
about 16,000 ft. Ya! second. 

The actual velocity of propagation of a torsional wave 
would be higher than the above probably, as the frequency 
is very high, and the constants used are constant tem- 
perature values. 

Middle C should be given by a steel rod about 18 ft. 


long. 

The frequency of a shaft, such as a propeller-shaft, 
however, will be considerably lowered by attached masses 
which increase the inertia, and the frequency may be 
readily calculated by the above method by adding the 
necessary terms in the determination of a and the kinetic 
energy. 


v 


TABLE I. 
Concrete stress— pounds per square inch.. 600 600 600 400 
Steel stress—pounds per square inch 12,000 14,000 16,000 16,000 
M _wW 2 is ke ian 
Total area of steel required .. 6500 r 7900 78007 9sy0 «KU 10,880 | «892% r 1,190 
; : M Ww M Ww M Ww _M w 
Total thickness of chimney 423072 1800r 308472 «14507 «= BeUTe2 US ry ~| lize? DOS 





The calculation of the case mentioned above has re- 


vealed small errors in some of the figures given, which, 
although they do not appreciably affect the results, we 
desire to correct. We shall, therefore, be much obli if 
you can find space for the annexed table, which should 
take the place of the original Table I. 


Yours —e 
©. Percy Tay.or. 
Park House, Gravesend, April 1, 1908. 








THE TORSIONAL OSCILLATIONS OF A 
SHAFT. 


To THE Epitor or ENGINEERING. 

_Srtr,—The method of obtaining the time of the natural 
vibration of a system by equating the work done by the 
elastic forces to the kinetic en of the moving mass in 
the mid-position can be applied in a very simple manner 
to the case of a shaft oscillating alone or with masses 
at . 
If we consider the case of a round bar fixed rigidly at 
one end, oscillating about its/axis, we find that the motion 
of every point in the bar varies considerably, but the 
angle turned through by the bar at any section is the 
same for all points in the section. 

Consider an element of mass wrd@drdzx, the work 
done by the elastic forces due to the weight of this mass 


is equal to 
wradddrd« 
2 ’ 


if a is the angle turned through at this section, and w 
the weight of unit volume. 
Now, 
. = 


at 

in which 5 T is a small increase in the torque, producing 
an increase 6 a in the angle of twist at a distance « from 
the fixed end, I being the polar moment of inertia of the 


cross-section, and C the modulus of rigidity. 
Hence 


6a 


banrturdidrds 
1c ; 
according to our usual notation. 


ee ewrdddrdx reigiw mR x2 w 
Foal 1c 8LU 3iUu ° 
R being the radius of the section of the bar. 
‘ ol _ wTRewr 
7a = y (say) 4IG’ 
and the expression for the total work done by the elastic 
orces mes 
war Rarrdédrda_ wr Rs 
610 271c ° 


in a similar manner, we get the kinetic 
-position to be 


Ne wrdtdrdx, 
29 


energy in mi 


iotageeting 


but 
wn i 2 4m? (" R} 2? ory 
T? i 3IC 
.*. Kinetic energy = (If? ae ai dédrdz 
w® 3 Rio 5 


~ 459 T? POF 
Equating the two forms of energy we obtain for the 
time of a complete oscillation 





If the attached mass be large compared with the shaft, 
the effect of the mass of the latter may be neglected and 


T — 22, /Moment of oat - attached mass , i, 


in which C and I havethe same meanings as previously, 
and / is the length of the shaft. 

The above formule, therefore, indicate the two limits 
for a shaft. 

Showing the effect of an added mass to a shaft, I find 
that a disc of steel attached to the free end, of twice the 
diameter of the shaft, and equal in thickness to one-tenth 
the length of the shaft, reduces the velocity of wave 
propagation from 9500 ft. to 5800 ft, per second, hence 
the tendency to get down to interfering speeds. 

; Yours, &c., 
W. M. Wattace. 
Applied Mechanics Laboratory, the University of 
Liverpool, March 24, 1908. 





Rovumantan Ratiwars.—The British Consul at Bucha- 
rest reports that the extraordinary credit of 2,000,000/. 
has been voted for the railway and public works. This 
will be allotted in part as follows:—184,000/. for the 
purchase of rolling-stock ; 80,000/. for warehouses and 
running-sheds ; 40,000/. for repair-shops; 480,000/. for 
relaying, while provision is also made for doubling the 
lines on certain sections, the erection of new stations, 
and other railway works. Among the other public works 
included are port improvements at Constantza, and bridge 
and road construction. 

INTERNATIONAL TESTING ASSOCIATION.—A meeting of 
members of the International Testing Association resi- 
dent in Great Britain was held at the offices of the Iron 
and Steel Institute on April 1, with Mr. J. E. Stead, 
F.R.S., in the chair. The agenda for the Council meeting 
of the Association at Munich on April 11 were con- 
sidered, and English members were urged to submit 

apers to the Congress to be held next Fg at Copen- 
basen. Such papers should be sent to Mr. Bennett H. 
Brough, 28, Victoria-street, London, 8.W., before the 
end of this year. For the committees reporting at the 
Copenhagen Congress the English representatives ap- 
pointed are: (1) international specifications for testing 
iron and steel, Mr. F. W. Harbord ; @) specifications for 
copper, Dr. R. T. Glazebrook, F.R.S., and Mr. F. 
Tomlinson; (3) specifications for oil, Dr. R. T. Glaze- 
brook, F.R.S.; (4) reinforced concrete, Mr, Edwin O. 
Sachs and Mr. Max Clarke. Comments on the report of 
the committee on the nomenclature of iron and steel will 
be submitted by the Iron and Steel Institute. 





Royat InstituTion.—The following are the lecture 
arrangements after Kaster:—Mr. Gerald Stoney, two 
lectures on ‘“‘ The Development of the Modern Turbine 
and its Application;” Professor F. T. Trouton, two 
lectures, on aes at Light is Believed to be a Vibra- 
tion,” (2) ‘‘What it is which Vibrates (Experimental 
Course) ;” Professor William Stirling, two lectures on 
‘** Animal Heat and Allied Phenomena ;” Mr. W. Bate- 
son, three lectures on ‘Mendelian Heredity 3” Dr. 
Alexander Scott, three lectures on ‘‘The Chemistry of 
Photography (Experimental Course);” Mr. G. F. Scott 
Elliot, two lectures on ‘Chili and the Chilians;” Mr. 
Laurence Binyon, two lectures on ‘Japanese Prints ;” 
and Dr. H. W. Davies, two lectures on “The Art of 
Bach, and Future Developments” (with musical illustra- 
tions). The Friday Evening Meetings will be resumed 
on May 1, when Professor Joseph Larmor will deliver a 
discourse on ‘‘The Scientific Work of Lord Kelvin” jm 
experiments and typical -appsratus illustrative of his 
discoveries and inventions). Succeeding discourses 

robably be given by Dr. J. Y. Buchanan, Dr. H. T. 

ulstrode, Professor Dr. J. C. Kapteyn, of the University 
of Groningen, Sir — Payne-Gallwey, Bart., ‘essor 
Sir James Dewar, and other gentlemen. 
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NOTES FROM THE NORTH. |: <2 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened firm, but business was quiet. The 
only dealing was three lots—1500 tons—of Cleveland war- 
rants at 51s. cash, and from 50s. lid. to 51s. eight days, 
and at the close sellers quoted 51s. cash, 50s. 3d. one 
month, and 49s. 3d. three months. There were buyers of 
hematite at 61s. 6d. cash, and of co at 59/. 5s. three 
months. In the afternoon about tons of Cleve- 
d warrants were done at 50s. lid. and 50s. 104d. 
eleven days, 50s. 4$d. one month, and 49s. 14d. 
three months, and closing sellers quoted 5ls. 1 
eash, 50s. 5d. one month, and 49s. 2d. three months. 
rere was quoted firmer at 60/. 5s. sellers three months. 
On Friday morning the market opened rather stronger, 
and 3000 tons of Cleveland warrants changed hands at 
5ls. 3d. cash and seven days, and 50s. 74d. one month. 
At the close sellers quoted 51s. 3d. cash, . one 
month, and 50s. three months. In the afternoon a small 
turnover of 1000 tons of Cleveland warrants was recorded 
at 51s. 3d. cash and 0s. 5d. one month, with buyers over 
for each position, but closing sellers quoted 51s. 6d. cash 
and 50s. 6d. one month, while three months iron was easier 
at 49s. 74d. sellers, and 49s, 3d. buyers. On Monday morn- 
ing the market was completely idle, and no dealing took 
place. At the close Cleveland warrants were quoted firm 
at 51s. 74d. cash and 50s. 9d. one month sellers. Quietness 
again prevailed in the afternoon, when only one lot of 
Cleveland warrants was dealt in at 50s, 74d. one month. 
The close was firm, with sellers at 51s. 8d. cash, 50s. 9d. 
one month, and 49%. 9d. three months. On Tuesday 
morning Cieveland warrants were again fi but only 
one warrant changed hands at 5ls. 9d. eight days. The 
tone was good, and closing sellers quoted 62s. cash, 
51s. one month, and 50s. three months. At the afternoon 
session no dealing took Lom and Cleveland warrants 
were firm at 52s, cash and 51s. one month sellers, but 3d. 
easier at 49s. 9d. sellers three months. When the market 
opened to-day (Wednesday) a steady tone prevailed, and 
about 2500 tons of Cleveland warrants were put through 
at 52s. cash and five days. Closing quotations were 52s. 
cash, 51s. one month, and 50s. three months sellers. In 
the afternoon the market continued firm, and about 2000 
tons of Cleveland warrants changed hands at 52s. cash, 
5ls. 9d. eight days, and 51s. ld. one month. At the close 
of the session prices were a shade harder, with sellers at 
52s. 1d. cash, 51s. 24d. one month, and 50s. three months. 
The following are the market quotations for makers’ 
(No. 1) iron :—Clyde, 64s. 6d.; Gartsherrie, 65s.; Summer- 
san Stn, oll shipped os Giecoehs Giengurncei (oo hed 
ness, Ip ad w) 5 ab - 
rossan), 66s.; Shotts (at Leith), 6d.; and Carron (at 
Grangemouth), 69s, 6d. 


oo. y of Ammonia.—A strong tone has lately pre- 
vailed in the market for sulphate of ammonia, and a 
very good inquiry is . Especially is this the 
case for parcels for prompt delivery, the price for which 
is very firm. Buyers are offering 12/. 10s. per ton, but 
sellers are holding out for from 12/. 11s. 3d. to 127. 12s. 6d. 
per ton for prompt delivery, Glasgow or Leith. The 
amount shipped from Leith Harbour last week was 2171 
tons. 


Scotch Steel Trade.—The Scotch steel trade shows little 
change this week, and specifications are still very scarce. 
The inquiry from local shipbuilders is only of a limited 
nature, but a fair inquiry is reported for both plates and 
anglesfor Japan. There isa ary prospect of some fairly 
large lots being fixed up for that quarter. The demand 
for structural steel for shipment continues, and a number 
of fresh inquiries are in the market. These come prin- 
cipally from Canada and South America, and represent a 
fair amount of material. Makers are finding a quietness 
in the home market, and this is accounted for by the fact 
that. merchants are importing from the Continent and 
underselling the local producers. 


Malleable Iron Trade.—It is with some considerable 
difficulty that malleable-iron makers in the West of Scot- 
land are keeping their works running for even a few days 
p= week. A little material is being turned out for 
ocal requirements and for export, but the bulk of the 
orders for the latter seem to be going to the Belgian 
makers, The competition is still very keen. 


_ Scotch Pig-Iron Trude.—Scotch pig.iven makers con- 
tinue to be well employed, and a healthy demand is re- 
ported. Although local consumers are not taking Mf 





quite so much, inquiries from the south are very 
and so also are those from a . Some fairly large 
quantities have been sold for early shipment to Canada. 

Shipbuilding.—It is Y, mene that the Greenock and 
Grangemouth Dockyard Company, Limited, have received 
an order from the Anglo-American Oil Company, Limited, 
for the construction of a small oil-tank steamer ; and that 
Messrs. Lobnitz and Co., Renfrew, have secured a con- 
tract for two hopper barge, gach to be about 700 tons, 
for service on the Suez Canal. 





IRRIGATION IN Formosa.—The London and China 
Telegraph reports that irrigation works, estimated to cost 
about 3,000,000/., are planned for execution in Formosa. 
This outlay would be spread over some sixteen years. 
The projected works will serve an area of about 300,000 
acres of the best arable land in Southern Girau, and part 
ef the north. The scheme includes the construction of 
twenty-four canals, The districts served are especially 
suitable for paddy and beet, if abundance of water is 
assured, while a lar tract of barren land will also be 
—_ under cultivation as a result of the successful 
conclusion of this work, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Navigation.—At the annual meeting 
of the Sheffield and South Yorkshire Navigation Com- 
pany, on Friday last, Mr. S. Roberts, M.P., presiding, 
the directors that the net earnings for the 
year, including 1202. 16s. 8d. brought forward last year, 
amounted to 25,561/..17s. 9d. After deducting bank and 
other interest, amounting to 6730/. 12s. 9d., there re- 
mained a balance of 18,8317. 5s., which allowed the pay- 
ment of a dividend at the rate of 3 per cent. per annum 
on the preference stock, carrying torward a balance of 


. | 812. 5s. The report stated that during the year 883,847 


tons of traffic passed over the Navigation, and the tolls, 
wh &c,, amounted to 48,046/. 2s. 10d., being an 
increase of 21,567 tons, and a decrease of 1622/. 15s. 1d., 
compared with 1906. Traffic earnings were seriously 
affected by the severe weather during the first two months 
ofthe year. The chai proposing the adoption of the 
report and balance-sheet, said that, notwithstanding the 
increase of over 21,000 tons in traffic, there was a decrease 
in the earnings of 16227. The explanation of this was there 
was « large increase in the weight of short-distance traffic, 
which paid a very small toll, and a decrease in long- 
distance traffic, which paid a high toll. For instance, 
there was an increase of over 34,000 tons of coal, but the 
increased toll on this traffic amounted to only 88/., 
whereas in timber and pit-wood there was a decrease of 
13,000 tons, and the decrease in tolls amounted to 1643J. 
The report was adopted. 


Messrs. Cammell’s Annual Meeting. — At Messrs. 
Cammell, Laird, and Co.’s annual meeting at the Royal 
Victoria Hotel, Sheffield, on Tuesday, there was a 
crowded meeting of shareholders, and the proceedings, 
though at no time disorderly, aroused the keenest ex- 
citement. The new chairman, Dr. F. Elgar, presided, and 
among the audience was Mr. Laird, the late chairman of 
thecompany. Dr. Elgar explained in detail the position of 
the company in a lengthy speech, and dealt withthe causes 
which had led them into their present position. Their 
chief losses, he said, had occurred at the Grimesthorpe 
works of the company, and at Workington, the former 
being the direct effect of the removal from the Ad- 
miralty and War Office lists, and the latter due to the 
high price of raw material and want of care and judg- 
ment in taking and placing orders. The chairman 
dealt at some length with the grave matters which led 
up to the removal of the,name ot the firm from the list of 
contractors of the Admiralty and War Office.. After long 
negotiations, however, he said, both these departments 
stipulated conditions on which the company would be 
restored to favour, these including the reconstruction of 
the directorate, a new chairman, the retirement of the 

i directors, and a thorough reform of the 
management and working arrangements. Strenuous 
efforts had been made to meet these requirements, and 
the company, he was glad to say, been now com- 
pletely reinstated upon both departmental lists. With 
regard to the financial position, they might require, at no 
distant date, to consult with the shareholders with refer- 
ence to placing the finances of the company on a more 
satisfactory footing. The report of the directors having 
been moved, Dr. called on Mr. Laird, the late 
chairman of the company, but the latter declined to enter 
on any controversial points. He did not come, he said, 
to make apologies, and he thought it inadvisable to attempt 
to explain away or contradict anything. With regard to 
the Admiralty business, he had probably relied too much 
on those below him in the company’s service, but he had, 
at great sacrifice to himself, the moment they were struck 
off the Admiralty list, resigned his position. A resolution 
to reduce the directors’ :emuneration from 2100/. to 1000/. 
not finding a seconder the retiring directors were re- 
elected, and the proceedings terminated. 


Workmen’s Sensible Attitude.—For some time past the 
workmen at Messrs. Cammell, Laird, and Co.’s Grimes- 
thorpe Works, Sheffield, have been agitating for a reduc- 
tion of hours, and matters seemed to be arriving at a 
crisis. On Saturday last, however, at a meeting of the 
Attercliffe branch of the National Amalgamated iety 
of Enginemen, Cranemen, Boilermen, Firemen, and 
Electrical Workers, one of the members reported that 
the management of the firm, upon being approached, 
admitted that the conditions were not altogether ideal, 
and promised that, when matters mended with the firm, 
concessions would be made. Mr. Robert Denison, the 
society’s new organiser, remarked that the firm had given 


»| the men very reasonable advice. hey did not at any 


time advocate strikes. The meeting decided that, in 

view of the firm’s undertaking, the dispute would not be 

pecenes. and that to strike at the present juncture would 
olly. 


Iron and Steel.—The second quarter of the year has 
— with no material alteration in the condition of 
airs, the only noticeable feature being a stronger 
tendency of the markets. Generally speaking, the prog- 
nostigations of manufacturers at the opening of the year, 
as to iness being by no means brilliant, have so far 
come true. The position in the East End is one of nervous- 
ness. Orders and repeat orders received during the active 
riod of trade are being gradually worked off, and new 
usiness is not coming forward in satisfactory volume to 
take their The railway rolling-stock material 
shops are fairly active on both home and foreign con- 
tracts, important sub-orders having been received in con- 
nection with a large contract for railway wagons which 
has been placed by the East Indian Railway with a 


Birmingham e best authorities are sanguine as to 


firm. 
the future ity of the heavy industries, and are firm 
in their belief that ‘the worst of the depeension has been 
experienced. Armour-plate shops and forges are working 





upon Goverment contracts at full pressure, there bemg no 
cause for complaint in the matter of employment in this 
department. Rolling-mills are fairly well d. In 
the lighter trades file-makers are the more active, impor- 
tant orders from the Admiralty having given a decided 
fillip to this industry. Makers of jomers’ light tools, 
hammers, pliers, chisels, &c., are not so well employed, 
orders for both at home and abroad being somewhat 
few. 

South Yorkshire Coal.—The chief feature in the South 
Yorkshire coal trade during the week has been the falling 
away of business in house coal. ‘This, doubtless, is due to 
the warmer weather, and with the opeuing of April 
owners naturally expect a falling-off in this direction. A 
general reduction was expected last week, but local 
colliery representatives have decided not to lower prices 
until Master has arrived. The output of steam coal is in 
excess of the demand, and slight congestion is being seen 
at the pit-mouths. Contracting railway companies are 
still in receipt of large tonnages tor locomotive tuel, which 
in most cases is making about 1s. 6d. per ton over quoted 
rates in the open market. There is a tair demand for fuel 
tor smelting and kindred purposes, at lls. per ton pit 
rates. The coke trade is more healthy, und business is on a 
steadier basis than of late. Unwashed iron-smelting 
coke ranges from 11s. 6d. to 12s, per ton. 








Tue Royat Soorrty or Arts.—It is announced that 
Mr. William Burton, in consequence of the pressure of 
other work, is unable to fulfill his engagement to deliver 
the course of Cantor lectures on **The Nature and Struc- 
ture of the Porcelains,” announced for Mondays, May 4, 
11, and 18. The course will therefore not be given this 
session. 

Tue VOLUME OF THE KiLoGRAMME.—NSeveral determi- 
nations of the volume of 1 kilogramme of water have in 
recent years been carried out in the Bureau International 
des Poids et Mesures at Sevres, where A. A. Michelson 
determined the length of 1 metre in wave-lengths of cad- 
mium light some years ago. Guilleaume found in 1898 
that 1 kilogramme of pure water at maximum density and 
a normal barometer of 760 millimetres had the volume 
of 1.000029 cubic decimetres, instead of the nominal value 
of 1 cubic decimetre. P. Chappuis arrived in 1907 at the 
figure 1.000026 as the mean of the extremes, 1.0000259 and 
10000264. K. Bendit, the director of the Bureau, in con- 
junction with Buisson and Maié de Lepivay, found 
1.000028, and this last figure is proposed as being most in 
accordance with the results of recent reseaich. 


INTERNATIONAL Roav Concress.— The first inter- 
national Congress on the construction and maintenance 
of roads will be inaugurated on October 11, in the Jeu de 
Paume, Terrasse des Tuileries, Paris, and will last for one 
week. The work of the Co will be divided into 
two sections, dealing with (1) the construction and main- 
nance of roads, and (2) traffic and working. In the 
former section consideration will be given to such matters 
as the material, methods, costs, &c., of construction, with 
a special view, of course, to the provisions demanded by 
the motor tratfic of the present day, and, as far as it 1s 
possible to foretell, of the future. 1n the second division 
the effect of modern traffic will be considered, having 
special reference to the wear due to speed, to weight, 
to the use of pneumatic tyres, anti-skid devices, &c., to 
questions of side-slip, and the provisions for the neces- 
sary notification of danger, of distances, &c. The fee for 
membership of the Congress is 20 francs. Further par- 
ticulars relating to membership, the programme, and the 
Exhibition which is to be held may be obtained from the 
general secretary of the International Road Congress, 
Ministére des Travaux Publics, 244, Boulevard Saint 


Germain, Paris. 


Tur Humser. —Mr. Butterfield, engineer of the Humber 
Conservancy Board, has presented a report on works 10 
progress on the Humber, in which the Conservancy 18 
interested. He alludes first to the Humber Commercial 
Dock at Immingham. There are, he says, two large jetties 
projecting some 750 ft. into the river, the outer portion of 
the north jetty being already constructed. The work will 
take 24 years to complete. 1t is proposed to buy from the 
Humber Board about 105 acres of foreshore and two acres 
of river bed in front of the site. A joint North-Kastern 
and Hull and Barnsley dock at Hull will be completed in 
four years. Practically the whole of the works are behind 
a solid chalk embankment, which extends from the 
Alexandra Dock to a point distant 1442 yards westward of 
Saltend. The a ees refers briefly to the new riverside 
quay which the North-Eastern Kailway Company 18 
building in front of the promenade at the Albert 
Dock, and he reports that the western half has been 
completed, and that the eastern portion is well i 
hand. It is estimated that the work will be com- 
pleted this year. The reclamation of 295 acres of fore: 
shore at Broomfleet, near Brough, should be tinished 
before midsummer. Finally, Mr. Butterfield refers to & 
great dredging scheme, comprising the dredging of the 
southern edge of the Hebble Shoal trom near the Victoria 
Dock entrance to the end of the Joint Dock site. The 
estimated quantity of material to be dredged is about 
1,250,000 cubic yards. Since the report was circulated a 
dredging contract has been let to Messrs. Goedhart 
Brothers, of Diisseldorf, and the dredging of the Hobbies 
Shoal will be deposited on the Skitter Sand at a cost 
34,358/:, to which amount the Joint Dock Committee con- 
tributes 3927/., and the Hull and Barnsley Railway Com 
pany, 10,1572, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLesBRouGH, Wednesday. 

The Cleveland Iron Trade.—So far as Cleveland pig 
iron is concerned, a rather more cheerful tone prevails, 
and the statistical situation continues slightly to improve 
by steady, though not very large, withdrawals from the 
warrant stores, where the iron held has fallen below 70,000 
tons. The most unsatisfactory feature of the market is 
the want of confidence in the future. Buyers will not do 
forward business, and altogether confine themselves to 
such transactions as are n/ to them to meet earl 
requirements. Shipments of pig up to date this mesth 
average 4250 tons 
was anticipated. No. 3 g.m.b. Cleveland pig iron is 
52s. 3d. f.o.b.; whilst No. 1 is 54s. 9d.; No. 4 foundry, 
Sis. 3d.; and No. 4 forge, 49s. 6d. to 49s. 9d. East Coast 
hematite pig maintains its value well, though there is 
little selling just at present ; Nos. 1, 2, and 3 are 58s. 9d. 
to 59s. Sellers of Spanish ore do not appear to be press- 
ing business, and they ask, as a rule, 15s. 6d. ex-ship 
Tees for Rubio of 50 per cent. quality, but 15s. 44d. would 
be accepted by several firms. 


Blast-Furnacemen’s Wages Reduced.—The average net 
selling price of No. 3 Cleveland pig iron for the first 
quarter of the year has been certi at 50s. 2.52d. per 
ton, as com with 54s. 4,33d. for the previous three 
months, and under sliding-scale arrangements wages of 
blast-furnacemen in the North of England are reduced 
by 5 per cent., which brings wages from 27.75 per cent. 
ine the standard to 22.75 per cent. above the standard. 


Manufactured Iron and Steel.—Little new of moment 
can be reported concerning the manufactured iron and 


steel industries. The rather long-expected reductions in | Go; 


iron bars and iron ship-plates have at length been made, 
but prices have been lowered by only 5s., and so small a 
fall is not expected to bring buyers into the market. 
Common iron are 7/.; best bars, 7/. 7s. 6d.; best best 
bars, 7/.15s.; packing iron, 5/.10s.; iron ship-plates, 67. 5s.; 
iron girder-plates, 67. 10s ; iron boiler-plates, 7/. 5s.; steel 
ship-plates, 6/. 5s.; steel ship-angles, 5/. 17s. 6d.; steel 
strip, 6/. 158.; steel hoops, 6/.; and steel joists, 5/. 12s. 6d. 
wall less the usual 24 percent. discount. Cast-iron chairs 
are 3/. 10s.; cast-iron columns, 62. 10s.; heavy steel rails, 
6/.; and steel railway-sleepers, 6/. 12s. 6d.—all net cash 
at works. [Iron or steel galvanised corrugated sheets, 24- 
gauge, in bundles, are 12/. 10s.—less 4 per cent. 


Trade Statistics. —The valuableand interesting quarterly 
Middlesbrough Chamber of Commerce returns show that 
of the eighty-one blast-furnaces erected in the port of 
Middlesbrough on March 31, fifty-eight were blowing. 
The output of these furnaces for the first —— of 
the year is put at 565,000 tons, composed of 365,000 
tons of Cleveland pig and 200,000 tons of special kinds of 
iron, such as hematite, spiegel, basic, &c. For the 


previous quarter the total make was 572,000 tons, and for | 9) 


the corresponding period a year ago the production reached 
575,000 tons. Imports of foreign ore into Middlesbrough 
last quarter amounted to 389,716 tons, as compared with 
404,571 tons during the previous quarter, and 467,705 
tons during the first quarter of 1907. The total value of 
goods, other than and coke, exported to foreign and 
colonial destinations from Middlesbrough last quarter 
was 1,870,678/., or 211,2552. less than for the first three 
months of 1907. 





Morr YorKSHIRE Coat.—On Saturday, the 4th inst., 
the thick Barnsley bed was struck at Bentley, near 
Doncaster. It is expected that the seam will prove to be 
about 9 ft. thick, a? it will be quite as good in —- 
as any other seam in the neighbourhood. The colliery is 
owned by Messrs. Barber, Walker, and Co., of Eastwood, 
Nottingham. Messrs. Walker and Eaton are contractors 
for the sinking, and in the earlier s of their work 
they encountered exceptional difficulties. The sinking 
operations have occupied altogether three years. The 
greatest obstacle was about 30 yards of quicksand. In 
driving through this steel piles 3 in. thick used to hold 
back the sand were buckled up, and finally piles 18 ft. 
long and 7 in.’ thick had to be used. Hydraulic jacks 
were lost, and afterwards found on the top of the solid 
rock further down. The same trouble was experienced in 
regard to colliery buildings; 8 ft. of concrete was put 
down as a foundation, and quickly disappeared ; 10 ft., 
8 ft., and 5 ft. had to be added before the buildings could 
be proceeded with. 





Our Coa AsroapD.—The exports of coal from the 
United Kingdom in February were 4,682,045 tons, as 
compared with 4,401,339 tons in February, 1907, and 
3,889,688 tons in February, 1906. The shipments to Ger- 
many in February were 594,065 tons, as compared with 
474,725 tons and 471,646 tons ; to France, 929,579 tons, as 
compared with 853,049 tons and 626,655 tons; and to 
Italy, 734,956 tons, as compared with 713,146 tons and 
758,836 tons. In the two months ending February 29, 
this year, coal was exported from the United Kingdom 
to the extent of 9,360,445 tons, as compared with 9,026,070 
tons in the first two months of 1907, and 7,920,148 tons 
in the first two months of 1906. These totals were in- 
creased by the addition of coke and patent fuel to 9,811,505 
tons, 9,402,911 tons, and 8,272,540 tons respectively. 
was also shipped in the first two months of this year for 
the use of steamers engaged in foreign trade to the extent 
of 3,147,257 tons, as com with 2,921,323 tons and 


3,030,350 tons respectively. It follows that the gross 
movement of coal from the United Kingdom to Feb- 
Tuary 29. this year, was 12,958,762 tons, as com 

with 12,324,234 tons in the first two months of 1907, and 
11,302,890 tons in the first two months of 1906. 


working day, which is below what 
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Devonport Dockyard.—The work of converting the entire 
power and lighting plant of Devonport Dockyard fro: 
steam and gas to electricity has been ht to comple- 
tion, and now tically the whole of the machinery, 
including that for hydraulic working, is motor-driven. 
The railway system has been extended considerably, and 
a number of travelling-cranes have been added to the 
establishment. The telephone system has been improved, 
and, where possible, the underground system has been 
adopted. 

Llanelly.—The tin-plate trade has shown improvement ; 
an increased amount of business has been passing, and 
prices are hardening: The local steel works are well 
we. Increased attention is being given to the 
anthracite coalfield; better railway facilities and more 
house accommodation are required. 


_ Electrical Power in Wales.—At the sixth annual meet- 
ing of the South Wales Electrical Power Distribution 
mpany, the chairman (Mr. W. Gascoyne Dalziel) said 
arrangements had been completed for the sale of the 
Neath and Bridgend stations to the respective local 
authorities, which would relieve the company of an 
obligation to supply current under agreements at prices 
which were unremunerative. Arrangements with the 
Treforest Electrical Consumers’ Company, Limited, had 
been completed, and the working of the Treforest area 
bad been taken over by that company as from September 1. 
The Treforest Company was expending about 30,0002. on 
further plant at the Treforest station, and orders had 
been placed for a 3000-kilowatt turbo-generator, econo- 
misers, superheaters, and other economising plant. Nego- 
tiations were proceeding for the formation of a consumers’ 
company on lines similar to the Treforest Company, to 
work the Cwmbrau generating station and the area sup- 
plied from it. 


More Welsh Coal.—A new seam at Trimsaran is being 
opened up, and new works dre being laid down. The 
shaft will be some 200 yards lower down the valley than 
the present works at Waunhir. The owner is Mr. Clarke, 
of London. A Cardiff company pro to open up the 
-measures in the Duffryn Valley, Port Talbot. Sinking 
operations will start shortly at a point just above the 
celluloid works. 


Welsh Coal in Belgiwm.—The administration of the 
Belgian State Railways, in addition to 50,000 tons of 
small coal recently purchased from Messrs. Morgan, 
Wakley, and Co., Limited, has concluded contracts with 
Messrs. Evans and Reid, T. Beynon and Co.. and C. L. 
Clay and Co., for the supply altogether of 110,000 tons 
of steam and semi-bituminous smalls at about 12s. per 
ton, including freight and insurance. Delivery is to be 
made in arranged quantities at Antwerp and Ghent. 


Dowlais.—The: Bessemer department has not been 
working full time. The Goat Mill has been engaged upon 
substantial lots of steel rails. The Big Mill has been well 
employed upon light goods. 





Sr. Pererspurc INTERNATIONAL CONGRESS ON NAVI- 
GATION.—The eleventh International Congress on Naviga- 
tion, to be held this year at St. Petersburg, has been fixed 
for May 18 to 31, though the proceedings will not actually 
terminate until June 7. The proceedings of the Congress 
will be divided into sections, dealing respectively with 
inland and marine navigation. In the former section, 
among other subjects, there will be discussion on train- 
ing works for wide estuaries and ice-blocked rivers ; on 
the development of mechanical traction for vessels, on 
rivers, canals, &c., including questions of monopoly ; 
on the use of navigable irrigation canals; the preserva- 
tion of low-lying lands from encroachment, &c.; com- 
munications having on subjects such 
as the use of reinforced concrete, the intervention of the 
State and other interested parties in the development of 
inland navigation, and on other matters. In connection 
with marine navigation, questions relating to harbours 
and bour construction, marine surveying, means of 
repairing ships, and the best type of cargo vessel, will be 
dealt with. An exhibition of charts, drawings, books, 
&c., will be held, while excursions will be to 
places of interest, It is hoped that this 
Congress will be made the most successful of the whole 
series, and the attendance of people interested, intimately 
or remotely, in the subject is invited. ishing to 
take part may do so by becoming temporary members of 








MISCELLANEA. 


FERRO-coNnoRETE, reinforced on the Kahn trussed-bar 
— has been.adopted for the skeleton framework of 
the new Postal Telegraph Stores at Birmingham, just 
com by the Cubitt Concrete on Company 
to the designs of Mr. J. Rutherford, architect to His 
Majesty’s Office of Works. The concrete beams and 
stanchions were designed by the Trussed Concrete Steel 
Company, Limited, Caxton House, Westminster, and 
checked by Mr. William Dunn. The building has four 
floors, and measures 205 ft. by 60 ft. 6 in. in plan, by 
60 ft. high. The entire framework is of ferro-concrete, 
the being filled in with stone or brick, none of the 
floor-loads coming on the walls. lower floor was 
designed to carry a load of 560 1b. per square foot, and 
the others lighter loads. The decking on the nd 
floor is 5 in. thick, reinforced with Kahn under 
a test of 74 cwt. per square foot showed a deflection of 
d in. on a 23-ft. span. 


At a meeting of the Civil and Mechanical Engineers 
Society, held on Thursday, the 2nd inst, Mr. C. H. 
Wingfield, who played so large a part in the earlier 
development of the water-tube boiler, read a paper on 
“The Efficiency of Boiler Heating-Surface.” He pointed 
out that the common belief that the rate at which heat 

from the gas to the water varied directly as 
ifference in their temperatures was a fallacy. It had, 
he proceeded, been strengthened by a misinterpretation 
of Rankine’s perfectly correct statement that the rate of 
conduction through a flat layer of uniform thickness was 
simply pro’ ional to the difference between the tem- 
—— the two faces. This statement had reference, 


wever, to plate temperatures, and not to the difficulty 
with which heat was transferred from a hot to a cold 
plate. The true law of the transfer of heat between the 


and the water was also, he said, given by Rankine 
in the form wT 


a 


Q 


where Q denotes the units of heat transmitted per hour 
per square foot of heating surface, T = the temperature 
of the gas, and ¢ that of the water, whilst a was an 
empirical constant ranging in actual boilers from 160 to 
200. Continuing, Mr. Wingfield said that he had got 
good results from the following modification of Rankine’s 
formula for the evaporative efficiency of a boiler :— 


W. = BE - Wax A. 
Here W. denoted the pounds of water evaporated per 
hour reduced to from and at 212 deg. W~» was the weight 
evaporated in pounds (from and at 212 deg.) per square 


foot of heating surface ; whilst A and B were constants 
depending on the design of the boiler. 


In his recent presidential address to the South Wales 
Institute of Engineers, Mr. W. D. Wight gave some 
interesting particulars of the Rateau-Armengaud turbo- 
air-compressors constructed by Messrs. Brown, Boveri, 
and Co., of Baden, Switzerland. The turbo-compressor 
consisted, he said, of a number of fans or impellers on a 
shaft, the impellers working in chambers or diffusers. 
The air was drawn in at the centre of the first impeller, 
and thrown off into the diffuser, in which the air was 
guided by fixed curved blades to the centre of the second 
impeller, and so on. In the diffuser the energy in the air 
due to its velocity was converted into pressure energy. T 
air was cooled during compression by the water-jacketing 
of the chambers, the clearance of the impeller tips being 
usually about 1 millimetre. Air } was preven 
by serrated brass packing-rings, and by labyrinth glands 
on the shaft. The bearings are of the usual turbine type 5 
the shaft was of small diameter, and slightly flexible, 
and the working speed being well above the critical 
8 , the shaft rotated about its true centre of gravity. 

urbo-compressors up to 1500 horse-power, for pressures 
up to 100 Ib. per square inch, had already been built, or 
were under construction. Several points in the design of 
these machines were interesting. The impellers were 
built up, the body being f steel, with vanes of a 
special nickel steel riveted on, the vanes being further 
secured by an annular nickel steel stiffening-plate. With 
this construction, tip speeds of 550 ft. per second were 
safely used. In com for high pressures 
cooling water was circulated though the diaphragms as 
well as round the outer casing; the cooling surface ex- 
posed to the air was thus very large (many times that 
possible in a reciprocating compressor), and the com- 
pression curve consequently approached very nearly to 
the isothermal line. Low-pressure blowers for b- 
furnace work were not usually water-cooled, the tem- 
perature rise being small, and the beat being utilised in 
the furnace rendering it unnecessary. Efficiencies equal 
to that of the best reciprocating compressors had, he 
continued, been obtained, with the additional advantage 
of a high efficiency over a wide range of load ; in one case 
there was only 4 per cent. variation between half load 
and full load. A very high overload capacity was also a 
feature of this type of compressor. 





Coa. IN THE ZOLLVEREIN.—The production of coal and 
lignites in the Zollverein in the first two months of this 


Coal | the Association International des Congres de Navigation, year compared as follows with the corresponding uc- 
by the payment of a subscription of 25 francs, cation | tion in the corresponding months of 1907 :— 
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erspective Izmailovesky, 7, St. Petersburg. Mem 8 
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INDUSTRIAL NOTES. 


Tue Government measure on Housing and Planning 
of Towns is general in its character ; but it’ touches 
so closely many questions relating to labour, in 
the broader sense, that it is not out of place to notice 
here some of its industrial aspects. The action of the 
Local Government Board is the outcome of a move- 
ment which began in the ’forties, when sanitation was 
hardly thought of. The cholera panic in 1848 49 led 
to the first Act dealing with the sewage question ; but 
the Sewers Act was altogether impossible without a 
proper authority to put it into operation. This led to 
the creation of the Metropolitan Board of Works in 
London, under whom the first attempt to deal with 
sewage was inaugurated. But the Act was not 
until 1855, and then the constitution of the Board led 
to further, though necessary, delays. The first Act 
specially relating to the housing of the working classes 
was in 1851, but it only then applied to common 
lodging houses. Since that date numerous Acts have 
been passed and action has been taken by companies 
and other bodies and by individuals to provide decent 
prea at moderate rents for the poor. The erec- 
tion of decent dwelling-places for the working classes 
affects also many other questions, one being the better 
supervision over that section of the class which needs 
supervision—the vicious and criminal class. In this 
case the restraint is felt rather than seen—but it is 
felt. The character of the children of the poor is 
largely formed by early surroundings, when they are 
unable to judge for themselves, and everything that 
then tends to promote sanitation and health improves 
the character of the child. This measure, it is de- 
clared, will help to develop better surroundings ; the 
very idea of a planned town, or Village, for the matter 
of that, will lead to a healthier class of dwellings ; 
and it is to be hoped that open spaces and avenues of 
trees will add beauty to the scene as well. 

One inevitable effect of such a measure will be an 
increase of employment for the unemployed, especially 
for men of the unskilled class, In the expenditure 
of the funds required for the work two things are 
essential : one is that as land will be made more valu- 
able by the expenditure, it should contribute a full 
share to the improvements made in each locality. The 
other thing is that the labour paid for should be at 
the rate of value given. A contractor would expect 
that the labour given and paid for should cover its 
share of the expense, and something over, for profit ; 
why not the State, or the municipal or other autho- 
rity? The latest list given of the Government grants 
for the unemployed shows that 121,446/. had been 
allocated up to a date before the end of the financial 
year, apart from 20,000/. for Ireland and Scotland. 
Of the former amount, London received 60,344/.; 
of which,- 27,336/. went to East and West Ham, be- 
sides which other districts in Greater London had 
21,134/. Itis very desirable to know how much of those 
large sums have resulted in any profitable gain to the 
localities, or to the nation, by permanent improve- 
ment. Of course, all such labour cannot be expected 
to be reproductive, such as street-cleaning, but some 
of the work done ought to be, and it is alleged that 
some of it is. It is noticeable that the North-East 
Coast is only put down at 6500/. for Sunderland and 
7341. for South Shields ; and yet the distress there was 
reported to be widespread and acute. The attraction 
> to be London and its outlying districts. In 
all the other centres the amounts expended were very 
moderate, perhaps owing to better supervision and 
management. 


The report of the National Union of Boot and Shoe 
Operatives states that taking things all round the 
state of trade was fair with the members, especially 
in ‘‘all light centres,” but in the heavier class of 
goods there was a falling off, as is usual at this season 
of the year. Disputes were numerous in the month ; 
this is attributed to the apathy of non-unionists 
who had allowed circumstances to grow up which 
at last they could stand no longer, and so sought 
the aid of the union to improve the conditions. The 
terms of the Northampton award are published in 
the report, and they do not satisfy the union. How- 
ever, the strongest remark made is, that whereas for 
the best make of men’s boots in the world the opera- 
tives are only adjudicated to be worth 293. per week 
as a minimum, ia other cntres they get 303. per week; 
it adds, ‘‘this passes our comprehension.” In the 
Parliamentary agent’s report it is stated that in the 
East End of London strikes had taken place in twenty- 
two firms for indoor workshops, the great majority 
of the strikers being Jews and non-unionists. The 
employers formed an East-End Employers’ Associa- 
tion to cope with the question, with the result that a 
meeting took place with the representatives of the 
union, which it is hoped will bring about a settlement 
of this vexed question, beneficial alike to employers 
and employed. 


The Mon'hly Circular of the Durham Miners’ Associa- 
tion is mostly occupied with the Washington Glebe 





explosion, the inquest thereon, and the resolutions 
of sympathy, the most prominent of which was that 
from the trade-union group of members of the 
House of Commons, whose fetter is given. It is 
stated that, under ordinary circumstances, the appoint- 
ment of the Mines’ Inspector of the district might be 
objected to; but in this case the approval thereof was 
universal because of his knowledge and his general 
sympathy with the victims, and his uniform desire to 
do all in his power to avert such calamities. A dolorous 
list of former disasters in the Northern coal-fields is 
given from 1658, May 4, near Elswick, to that at the 
Washington Glebe Colliery, on February 20, 1908, 
when fourteen men lost their lives. In all there 
were seventy-eight such disasters, the death-roll ‘being 
enormous. The last explosion was caused by bellite, 
the explosive permitted by the Home Office, and by 
experts regarded as safe ; but it is alleged it gives off 
sufficient flame to be dangerous. It is cuggested that 
such permitted explosive induces false security, and 
hence danger. But there is no suggestion of fault in 
the report. The Compensation Committee had to deal 
with seventeen cases in the month ; six of these were 
medical referees’ decisions, nine fatal caser, and two 
non-fatal. The committee considered all thege cases. 


The Trades Union Congress Parliamentary Com- 
mittee has just issued the preliminary notice of the 
Forty-First Annual Congress, to be held in Notting- 
ham on September 7 and five following days. It is 
notified that the Parliamentary Committee is to con- 
sist of sixteen members, instead of twelve, as hitherto. 


‘This has necessitated a change in the groups entitled 


to representation, especially as the Engineers will not 
be represented. The Committee have also just pub- 
lished official reports of deputations to Ministers, which 
are valuable as a record of what tcok place. 

The Trades Union Congress, heid at Bath in 
September last, instructed the Parliamentary Com- 
mittee to take steps to bring the various groups of 
Labour members together, with the view of acting 
unitedly, instead of separately, and often indepen- 
dently, in the House of Commons; and to devise a 
means whereby each should forbear from antagonism 
in the constituencies in cases of election. The parties 
were brought together, and there the action of the 
Parliamentary Committee ended, unless its services 
should be sought in cases of divergence. Negotiations 
were carried on until an alliance was effected on the 
basis of a working agreement, so that the Labour votes 
in the House of Commons will represent a total of 
fifty-two, whereas the Labour Party only consisted of 
thirty-two. The difference in action will not be great in 
the House of Commons, for usually, in the past, both 
sections were to be found in the same lobby ; but it may 
result in modificatious in policy at times, as the grou 
will meet monthly, when the various measures to a” 
supported, or to be opposed, will be discussed, and deci- 
sionsarrivedat. In all other respects the sections will 
remain intact, for the Labour Party and the trade- 
union section are not at one on the question of Socialism. 
The modification of policy in regard to elections is more 
important still, in so far as regards opposition or sup- 
port in the constituencies, Its importance, however, 
depends upon the action of the local bodies in the 
constituencies, and whether they can be controlled. 
If the miners’ group decides to join the Labour Party, 
only a few will remain outside. How are these to 
be treated as regards support in the shape of salary 
and election expenses ? 


The majority of the trade unionists on the North- 
East Coast in the engineering and shipbuilding trades 
—- to be determined to provoke a lock-out. It is 
difficult to understand their fatuity. The responsible 
leaders seem to be on the side of peace, but there is an 
apr element which ignores their advice and the 

vice of the executives of their unions. The second 
ballot of the shipwrights, joiners, and others has re- 
sulted in a determination to continue the strike. The 
figures are: in favour of accepting the employers’ modi- 
fied terms, 304; in favour of giving plenary powers 
to their representatives, 914; the votes against both 

roposals are 5284; this is after ten weeks on strike. 
This result will necessitate a nationai vote of all the 
branches, for no fewer than 80,000 men will be affected 
by a lock-out. Should this unfortunately occur, the 
funds of the unions affected will be depleted. 

The ship-repairing employers and representatives of 
the shipwrights and joiners had a further conference 
on Friday last at Newcastle, when proposals for an 
agreement were discussed for the settlement of the 
strike, and agreed to by both parties. This agree- 
ment, however, is to be submitted to the men for their 
approval. The delegates are satisfied, but will their 
constituents ratify the agreement ? 


The position of the Engineers is still unsettled at 
date of writing. Reports were afloat all last week to 
the effect that Mr. George N. Barnes, M.P., the 
general secretary, had tendered his resignation, as a 
result of the attitude of the men. These rumours are 
now confirmed, and it is known that the resignation 





has been accepted by the executive. Mr. Barnes has, 
however, consented to act as secretary until his suc. 
cessor is appointed. It is expected that this will 
occupy a period of from three to four months. \/e 
sympathise with Mr. Barnes, because we feel that the 
position he has taken up is the right one; for, as we 
have previously pointed out, if behaviour such as we 
have recently witnessed among the men is allowed, it 
means the end of negotiation between employers aud 
the men’s representatives. 

The position of affairs in the iron and steel industries 
at the close of last week’s markets showed little 
change. Indeed, none was expected, as the quarterly 
meetings were due to take place this week. It was not 
anticipated that prices would go much, if any, lower, 
as it is said they were already so low that the margin 
of profits was small. It is true that ironworkers’ 
wages have been reduced 3d. per ton, but those auto- 
matic changes are generally discounted beforehand, 
Wages in the iron and steel trades generally have now 
been reduced in the North of England, in the Midlands, 
and in South Wales. Blast-furnacemen’s wages have 
followed suit. These facts, and the closing of some 
works, show plainly the inactive state of these indus. 
tries. However, there are some signs of a silver lining 
to the cloud, for it is stated that some of the closed 
works are to be re-started. 


The Co-Operative Congress of last year passed a 
resolution in favour of a minimum wage for all 
workers. The committee to whom the question was 
referred have prepared a report for the next congress 
in Whitsun Week, in which it is suggested that for 
all adults 24s. per week shall be the minimum; 
females at twenty years of age, 17s. per week ; then 
boys at fourteen, 6s. per week ; girls at fourteen, 53. 
Branch-shop managers to be paid not less than 30s. 
per week. As those rates range over a very wide 
area, covering a large ie of England and Scotland, 
and parts of Ireland and Wales, the value of the wages 
rates will vary considerably, as the cost of living and 
house-rent vary. 

The completed returns as to the election of members 
for the Midland Railway’s Conciliation Board show 
that, out of sixty elected, fifty-five are members of 
the Amalgamated Society of Railway Servants ; the 
General Union of Railway Workers elected four, the 
other being a non-unionist. These figures show thit 
there could have been no undue pressure on the part 
of the directors or officials. 


At the Northumberland Coal Conciliation Board, 
held last week, a reduction in wages of 1} per cent. 
was agreed to, this being the first reduction for three 
years. The export trade had been very good. 


At the Scottish Coal Conciliation Board, held list 
week, the masters’ demand for a reduction of 124 per 
cent. in wages was discussed, and a new wages agree- 
ment was proposed, but no agreement could be arrived 
at. The leaders declare that the men will not submit 
to a reduction. The number affected is about 100,000 
men. During the last twelve months wages were 
advanced 50 per cent. 


It is reported that some 250,000 miners in all the 
bituminous coalfields in the United States struck work 
last week on the termination of their agreements, 
pending a more satisfactory arrangement of the wages 
question. It is said that the difference of the parties 
is small, and an early settlement was expected. 


In the New England cotton-mills a reduction came 
into force of 10 per cent. in wages, affecting 60,000 
operatives, last week, and a further 60,000. will he 
affected as from Monday last. The dull state of trade 
in the United States is said to be the cause. 








MODERN ARMOUR AND ITS ATTACK.* 
By Captain T. J. Tresipper, C.M G. 


THE invitation of the Council of this Institution to 
prepare a paper on the above subject was not accepted by 
the writer without considerable hesitation, in view of the 
fact that the material at disposal from most of the possible 
standpoints was already pretty well used up. A very able 
paper by Mr. C. E. Ellis, coal before the Institution in 
1891, brought the historv of armour up to the commence- 
ment of the period of Harveyed plates ; and three years 
later, an elaborate treatise was published in Italy in the 
Rivista Marittima. It is true that the present type of 
plate was then too young to be included, but several 
papers have appeared in this country and elsewhere 
recent years in which the historical and manufacturing 
sides of the subject have been more or less exhaustively 
dealt with and brought up to date. ‘ 

One point of view, however, appeared still to afford 
room for an article—namely, the theoretical and analy tical; 
so that has been adopted for the present notes, which, 1 
will be understood, are a mere record of individual 


+ Paper read before the Institution of Naval Archi- 
tects, April 8, 1908. 
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opinions based on an experience of much less extent than 
that of some who may read them. 

In looking over some old re of armour-platé trials, 
the writer was struck by the uent repetition of ‘‘ No 

enetration” in the column headed ‘Effect on the 

late.” This, of course, meant ‘No perforation”; but 
the phrase, seeing that it was used not by tyros but by 
gunnery experte, suggested that, even ina paper intended 
for submission to a body of scientific men, it might not be 
out of place to ey the necessity for attachin 
precive meanings to the few words constituting the pom» | 
vocabulary of ballistics. ; 

When two bodies come into collision, ‘‘ no penetration ” 
is as impossible as tual motion. The hardest plate 
made cannot arrest a drifting snow-flake without suffer- 
ing penetration ; for the flake has ‘‘ work”—in however 
minute a quantity—stored up in it, and to stop it an equal 
amount «f work must be done by the plate. 

What are the agencies the plate can command for doing 
this work? First, there is F, the mean pressure of the 
reaction it exerts on the fiake.* But pressure alone, 
even if gigantic, can do no work : it must have distance to 
act through; and, since the whole plate cannot be 
expected to move under the circumstances, this necessar: 
distance S can only be obtained by penetration. F g 
represents the work the plate must do, and FS must 
equal tke work stcercd in the moving flake. which, though 
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ridiculously small, is not zero. Consequently F 8 cannot 
be z+ro, a3 would be the case if either F or S separately 
were zero ; which proves the statement. 

Th word penetration must not b3 taken to have only 
the limited meaning of permanent penetration. If p>ne- 
tration does not strain the material of a plate beyond its 
elastic limit it will be temporary only. It may leave no 
traces; but, if there has been a collision of any kind, it 
will have occurred all the same. Penetration is incom- 
plete perforation ; perforation is complete penetration. 
The reference to the snow-fiske and armour. plate is re- 
deemed from triviality by the fact that it forms a striking 
illustration of the fundamental principle of armour 
resistance, 

As tte weapon of the projectile is W V2, so that of the 
plate} is FS. It has no other; and all the variations 
that are possible in armour resistance are variations of 
these two factors, althcugh, for any given value of F, 
considerable variation is also possible in the amount of 
maximum pressure and the instant of its development. 


* 








Che symbols used throughout this paper and its 
appendices have the following meaning :— 

W = weight of projectile in pounds. 

its calibre in inc 
L = its length in inches. 
F = the mean value over the distance of arrest of 
the end-on pressure in tons. 

t = thickness of plate in inches. 

V = striking velocity in feet per second. 

S = distance in which projectile is brought to rest 

. . im inches, 
. | This isa law which governs all plates alike, from the 
‘wp sible plate of infinite hardness whose F is infinity 


o 
Wt 


and 3 zero, to the impossible plate «f infinite sofsness 
whose F js zero and S i::finity, 





ITALIAN 6 CAP 
BEFORE & AFTER BLOW OF 


(WEIGHT OF CAP 3-9L8S.) 


F, being the mean mutual between jectile 
and plate, can only increase with the energy of thet aoe 
he the maximum capacity of the material of the latter. 

e stronger that material is the can FS be (and, 
therefore, the higher the amount of W V2 that can be 
resisted) for a fixed value of S. On the other hand, the 
less rigid the plate is, and the more deformation it can 
undergo without rupture, the greater can F S be (and, 
therefore, the higher the amount of W V* that can be 
withstood) for a fixed value of F. This constitutes the 
general principle of which we may now proceed to 
examine the details. 

The resistance of armour plates to perforation by pro- 
jectiles may be divided into three classes :— 

(a) Rigid and concentrated. 

(b) Yielding and distributed. 

(c) Combination of (a) and (6). 

In class (a) the molecules of the plate very strongly 
resist alteration of their relative position, t are in- 
ae of retaining their inter-cohesion when that 

ative position is forcibly changed. Steel plates that 
are hard throughout are examples of this class. They 
present a high resistance per unit of area actually 
attacked, but do not distribute the work of resistance to 
perforation* much beyond that area. Their F 8 relies 
principal'y on the F element. 

Plates that are tough throughout are examples of 


















YT] 


LPO 



















Z 
% 


BOFORS 6 CAP 
BEFORE& AFTER BLOW OF 
19-1 FT. TONS 

(WEIGHT OF CAP 5-5LBS.) 






class (b). These offer less resistance a unit of area 
actually attacked, but utilise very largely the resistance | 


of the metal outside that area. In this class of muterial | faced 


the molecule; less strongly res‘st alteration of their 
relative positions, but are cipable of retaining their inter- 
cohesion when that relative p sition is forcibly changed 
to a substantial extent. Their FS relies largely on the 
Selement. The essential difference between classes (a) 
and (b) is not one of strength, nor necessarily one of 
hardness, but one of structure. Cla3s (a) materials must 
have a crystalline structure; those belonging to class (+) 
should have an amorphous one. 

Consider the case of two plates of equal thickness, one 
a sample of class (2) having a breaking stress of 100 tons | 
per square inch, and the other of class (4) with 50 tons 
per squire inch; and suppose both to be incapable of 
cracking and to be normally attacked by the same) 
unbreakable projectile at equal increasing velocities. 
Which will suffer perforation earliest? Probably the 
hard plate; for, although it can muster 100 tons per unit 
called upon, it calls upon so few units that the totvl force 
exerted by the shell divided by this number may exczed 
100 tons bsfore the same force divided by the larger 





* Resistance to ‘‘racking” is altogether a different 
thing. It used to be as important as resistance to perfo- 
ration, but improvements in armour have rendered plates 
practically secure from failure under ‘‘racking” attack, 
so it need not be taken into account in the discussion of | 
armour resistance proper. It must not, however, be lost | 
sight of in the general design of armoured structures, for 
it may cause failure of the bolts, &». The more a plate 
resists with its F factor the more will the bolts hestrained 
in tension ; the more reliancs is placed on the S factor the 
more important is it that the bolts should be capable of 
suffering su iden bending and distortion without breaking. 







12-7 FT. TONS 
(WEIEHT OF CAP 4-5 LBS.) 


number of units called upon by the soft plate exceeds 50 
tons. Moreover, all the work stored up in an unbreak- 
able projectile has to be done on the plate, and must be 
balan by the sum of the forces neo to displace 
each displaced molecule of plate-metal multiplied by the 
distance through which each force acts. Each molecule 
of the hard plate may take a double force to displace it, 
but the bulk of the force only acts through the distance 
necessary to produce rupture, and this will be quite a 
small distance with a hard plate, and a substantial dis- 
tancé with a soft one. 

The best illustration of this principle is seen by the 
stopping of a cricket bail by a net. If, instead of a net, 
a fence of 4-in. pine were used to stop the bal), it is not 
impossible that a fast bowler might smash through it. 
Yet, comparing the materials, one would expect much 
more strength in 4-in. wood than in netting. The wood 
fails because it tries to stop the ball with very emall self- 
displace ment: its F S is nearly all F. The net succeeds 
because it accepts a large self-displacement ; 8 plays the 
leading part in itsS F. — 

So far, on the assumption that the projectile is unbreak- 
able, the balance of advantages seems to lie with the sof 
plate, apart from the fact that it is not liable to crack, 
which the all-hard plate is. There are, however, one or 
two considerations which introduce a practical modifica. 
tion into this comparison. One is that it is not always 
convenient, and sometimes it is not possible, to permit 
the substantial deformation the capability of undergoing 
which, without rupture, is the feature of the soft plate. 
A more or less rigid resistance is essential, for instance, 
in the protective armour of many gun positions where 
quite a small deformation would jam the mounting and 
put the gun out of action. Under such circumstances an 
all-hard plate might find employment if we could make 
one that would not crack. Another modifying considera- 
tion is that the distribution of work and the material 
displacement on which class (b) relies take time, and, 
therefore, are less pronounced advantages when the pro- 
jectile’s energy is principally due to high velocity than 
when it is more the result of large weight.* : 

odern face-hardened plates come under class (c). The 
hard layer adds to the general rigidity, but while by so 
doing it-diminishes 8, it is doubtful if it adds anything to 
F, although it very greatly increases the pressure at the 
first instant of impact when the point of the shell, if un- 
capped, is without lateral support. It alters the shape: f 
the preseure diagram, so to speak, without adding any- 
thing to its area. (See Figs. 12, 14, and 15.) As the 
hard layer does not involve liability to cracking of the 
whole plate, the hard-faced plate (even against unbreak- 
| able shells) has advantages for shields whose substantial 
| defcrmation would be fital. Seeing that class ()) plates, 











ROUND NOSED 6 CAP 

BEFORE& AFTER BLOW OF 
31-8 FT. TONS 
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however, cin be made to combine high values of both F 
and S, there would probably be but little scope for hard- 
plates if projectiles could not be broken; but 
against breakable shells they have a great advantage in 
the fict above alluded to that they introduce high-stress 
intensity at the first moment of impact when the shell’s 
delicate point, if uncapped, is very weak, High stress 
intensity that is reached at any later stage of impact 
does no} find ths point withou' lateral support, which 
is the reason it is so important that, in a plate designed 
to break projectiles, there should be no sefs layer what- 
ever in front of the hard ons.+ It was owing to their 
power of breaking projectiles that hard-faced plates he'd 
the field before the general introduction of caps; and, 
although since that time they continue to hold the field, 
it is principally to imp23e upon an enemy tha incon- 
venience and expense of capping all bis A.P. shell. 

Caps} play such an important part in the present-day 

* A 2.24-in. shell of 61b. at 300) f.s. and a 12.in. + hell of 
850 Ib. of 583 f.s. hive equal energy per inch circum. 
ference. A herd-faced thin plate would give good 
results against the former (although small uncapped pro- 
jectiles are less easily pulverised on a hard face than 
large ones), but would make a very poor show against the 
latter, With a strong, tough, homogeneous vlate, erected 
so that it could accept deformation, the difference would 
be jast the other way. 

+ A cise is remembered of a treated compound plate 
where the faca had good, punch-breaking hardness about 


| ty in. below the surface, which was itself soft. It was 


perforated by projectiles it would certainly have 


| defeated if the thin soft layer (which helped the shell like 


a cap) had been removed. 
t The idea of putting a cap on the point of a projectile 
to save it from fracture on impact with a hard face 
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attack of armour that it is desirable to devote some space 
to their discussion. Let us first consider the manner in 
which an uncapped pointed projectile behaves on impact 
with a hard face, and then pass on to discuss the purpose 
a cap serves, and how it serves it. 2 

At the moment of first impact of an uncapped pointed 
projectile of given weight and calibre on a face, an 
“*end-on ” pressure, ae directly on the square of 
the velocity and inversely on the amount of yielding of the 
plate; is applied to its point. This pressure it will t 
strong enough to bear if V does not exceed a certain 
value, which may be called the first critical velocity. Up 
to this value of V the projectile needs no ca) it 
is strong enough without one. All the work is done on* 
the plate, which receives an indent almost as if it had no 
hard face ; this indent may amount to perforation if the 
plate is thin enough and well held up. The projectile 
should remain intact. 

Immediately V is increased beyond the first critical 
value (though it may be by the addition of only a — 
foot-second) matters undergo a radical change. The 
initial pressure reaches an amount in excess of the 
maximum that can be supported without fracture by the 
projectile’s point, which consequently fails and involves 
the destruction of the whole shell. This, in flying to 
pieces, absorbs so large a portion of the whole work that 
it leaves but little to be done on the plate; so the latter 

suffers to a very small extent, and very much less than at 
the preceding lower velocity. 

As the speed of attack is increased still further the 
wrecking of the projectile is more and more complete, and 
the amount of work absorbed by it increases also, but by 
no means in proportion to the increased total. More and 
more remains over, therefore, to be done on the plate, 
which accordingly suffers more and more till at last 
perforation is effected. This perforation is not in the 
form of a clean parallel hole, but a rough conical one of 
great size at the back, from which a large cone-shaped 
disc is smashed out. , 

The augmentation of velocity being still continued, 
another critical velocity—which may be called the third, 
and is an extremely high one—is eventually reached, 
when the projectile, though uncapped, is able to stand 
the initial compression stress, either because of the extra 
rigidity imparted by inertia to its molecules, or use 

- of this combined with an actual reduction of pressure.+ 

It then goes through unbroken and leaves a clean hole. 

The nature of the uncapped projectile’s failure between 
the first and third critical velocities may be confidently 
stated to be the following :—A small piece of the extreme 
point in the form of a double-ended cone is driven back 
into the head and splits it like a wedge (Fig. 1). This 
initial split is succeeded by numerous others following 
each other in the order of the numbers in Fig. 2, maintain- 
ing a direction approximately parallel to the rear surface 
of the originally formed double cone. The idea is that 
when the point is arrested it causes a surface of cleavage 
say at 1, 1 (Fig. 2) ; nevertheless, the point enters the plate 
and the shell is again arrested as at the points 2, 2, 3, 3, 
and so on, each time cleaving along a new conical surface, 
extremely near the previous one at first, and a little more 
widely spaced later on. The resulting conical lamine thus 
initiated break uv and fly tangentially to the plate as fast 
as they form, so that the rear part of the shell is ‘“‘ piled 
up” on the front part as in Fig. 3, which was sketched 
from an actual result. 

It will be observed that the mischief originates close to 
the point, and that the fatal first wedge does its work by 
bursting laterally the portion of the head —_ behind it. 
If this portion were fitted with a reinforcing ring of 
adequate strength (Fig. 4), the wedge could not be driven 
back, and the point would be saved. A larger wedge, 
shown by dotted lines, would then try to burst the head 
further back, and another reinforcing ring would be 
required (Fig. 5). But the projectile is larger and stronger 
here, so the second ring need not be so strong as the first. 
Imagine this — repeated, of larger and larger wedges 
counteracted by weaker and weaker rings, till a part of 
the head is reached where there is mass and strength 
enough to need no reinforcement. The system of rings is 
then like Fig. 6, and, if all the separate rings are united 
into one wide ring of varying thickness, the dotted line of 
Fig. 7 results, which shows a section of a Firth cap after 
being experimentally crushed to the level of the shell’s 
oo by a single blow of 26.5 foot-tons. From this it will 

» seen that the main function of the cap is that of a 
series of reinforcing rings, whose thickness, and therefore 
strength, should be proportioned to the amount of rein- 
forcement needed at each part. Figs. 8 to 11 show 
various other 6-in. caps before and after being crushed by 
a single blow of energy proportioned to the cap’s design. 

Postponing for a moment the consideration of the 


emanated originally from a British engineer officer, 
Captain (now Lieutenant-Colonel) English, in 1878. It was 
suggested by the behaviour of a Palliser shot that had 
been fired against a compocnd plate accidentally erected 
with its soft side in front. Captain English designed the 
first cap that was ever tried, and it gave a successful 
result, but the matter was allowed to drop for some 
reason that has no? officially transpired. The Russians 
took the idea up in 1894, and since that time the use of 
caps has extended and is now almost universal for 
projectiles intended to perforate hard-faced armour. 

* The difference between “on” and “ by” is impor- 
tant. All the work stored in a projectile must be done 
by the plate that stops it ; but the amount done on the 
plate will be less than the whole by the quantity, if any, 
that is done on the projectile. 

+ The writer has a t on this subject which he had 
intended for inclusion in these notes, but the intricacy of 
the argument rendered it impossible for a reasonably bri 
summary to do justice to it. 





design of the cap, it is. important to note how its efficiency 
depends on the projectile having adequate velocity. 
Three critical velocities have been mentioned ; the first 
being that which raises initial intensity of compression 
stress above the limit the uncapped point can stand, and 
the third that which, either by reducing initial pressure 
or by raising the strength of the shell, or both, enables the 
uncapped point to bear the compression stress it is 
subjected to. (A tallow candle, driven undeformed 


be | through a wooden board, is an excellent illustration of the 


third critical velocity). Below the first and above the 
third critical velocity the projectile needs no cap, because 
it is strong enough without one. The support afforded 
by the cap obviously de on its resistance to stretch- 
ing in the time available. The shorter that time the 
more power will be needed to make the cap stretch within 
the limit of it. The time concerned is inversely propor- 
tional to the striking veloci Therefore the greater V 
is, the more reinforcement of lateral strength will the cap 
afford to the projectile ; and, inversely, the smaller V is, 
the less efficient will the cap be. It is easy to see, then, 
that there must be a velocity which is only just high 
enough to enable the cap to give adequate reinforcement. 
This may be called the second critical velocity. 

Recapitulating, we may state that, in the attack of a 
hard-faced plate with increasing velocities, 


Fig.12, 6° UNBREAKABLE SHELL " 
EXACTLY PERFORATING i2 HOMOGENEOUS F'tg. 13. 
PLATE AT 2,800F.S. 





pg affords room for much interesting discussion. 
£ there is nothing the matter with the plate this velocity 
may be expected to be a very high one. 

callie al plate tnd cover eal bigs ct ec 
q oO uality and design projectile and 
cap, between 1650 ra 1800 f.s. 

The first critical velocity has been noted as high as 
1620 f.s, with a 4.7-in. Krupp shell and a 6-in. Harveyed 
plate ; ——- @ modern — plate with a proper 
depth of ness, it would probably be very much lower, 
If, then, a shell in perforating unbroken 
at 1600 f.8., or less, it does not follow, as is often argued, 
that that velocity is high enough to make the cap 
efficient ; for, with an inferior plate, or a superior shell, 
it may be that it is low enough to make the cap un. 
necessary. 
We may now consider the design of the cap and its 
effect upon results. Up till recently the writer held the 
— that the lateral reinforcing action of the cap, 

y referred to, was the only action of importance it 
performed. This —- however, he has now modified 
after further detailed study of the problem, very much 
assisted by the working out of stress di ms, of which 
Appendix B contains some examples. e still thinks 
that this reinforcing action, if in large quantity (as in the 
case of a substitute for a cap consisting of a large wrought- 
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Fig.14. 6° UNBREAKABLE UNCAPPED 
SHELL EXACTLY PERFORATING |2°HARD 
FACED PLATE AT 2,800 F.S. APPROXIMATE 
TOTAL STRESS DIAGRAMIN FULL LINE. 
MODIFICATION INTRODUCED BY CAP 


iron plate placed in front of a hard 
face), would not need supplementing 
in any way; but it is impossible to 
deny that it is supplemented in fact, 
whether it needs it or not. 

When the cap and plate first come 
into collision a high stress-intensity 
occurs for both. Does the cap—(l) 
vield to this by being flattened as in 
Figs. 7 to 11 before the hard face of 
the plate is disintegrated ; or (2) does 
inertia so support it (as in the case of 
the candle experiment) that it pierces 
the hard face without being deformed 
itself ; or (3) do deformation of the cap 


f and disintegration of the hard face go 








5950 TONS=863TONS PER SQ.IN. 





on simultaneously? The probably cor- 
rect answer is that (1) occurs up to 8 
certain velocity; then (3) as velocity 
increases ; and finally (2) when velocity 
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becomes very high indeed. 








If the lowest velocity at which (3) 








The first critical velocity is the minimum value of 
V which raises initial intensity of compression 
stress beyond the limit the point of the uncapped 
projectile can bear without fracture.* 

The second critical velocity is the minimum value 
of V which enables the cap to adequately rein- 
force the projectile’s point so that it can bear a 
higher initial stress without fracture.* 

The third critical velocity (much higher than the 
other two) is the minimum value of V which 
enables the point of the uncapped projectile to 
again bear without fracture the stress-intensity it 
is subjected to. 


The third critical velocity undoubtedly exists, as other- 
wise a soft candle could not driven undeformed 
through a wooden board,}+ the explanation of which 


* The first and second critical velocities may in some 
cases overlap so that there may be no velocity high 
enough to break the uncapped projectile and yet at the 
same time low enough to render the cap inefficient. In 
such cases a capped projectile is saved from fracture of its 
point at all velocities. In other cases (dependent on 
quality of projectile, Vw and cap) there may be a small 
range of velocities that are too high for the uncapped 
projectile to stand without fracture, and at the same 
time too low to render the cap efficient. In such cases 
the projectile will fail to hold together over this range of 
velocities whether ca or uncapped. 

+ This is not merely a reference to an old legend that 
all have heard of but few have verified. Among the 








begins exceeds practical fighting velo- 
A cities, then the cap should be de 
signed as a lateral reinforcer only. That is, it should 
have, to begin with, one of the forms of the crushed caps 
shown in Figs. 7 to 11, because it is wasteful of the shell’s 
energy to call upon it to do this preliminary flattening 
which might better be done in the factory. More than 
this, the extra resistance to stretching from a state of rest 
the cap has in virtue of the inertia of its molecules is lost 
if the crushing is done against the plate, as just when 
their reinforcing action is called for these molecules are 
already in rapid motion in the direction stretching gives 


em. 

If, on the other hand, practical fighting velocities 
enable the cap to act as in (2), or even as in (3), then it 
should be sharp-pointed, in order to ensure the greatest 
amount of pressure concentration. The writer sees nO 
theoretical justification for the obtuse-pointed design, and 
still less for a round-headed design, in either case. 

To understand this matter thoroughly, it is necessary 
to go back to the reason for using ogival-headed projectiles 
at all. Why was a sharp point ever given to an A.P. 
projectile? The answer is, to concentrate compression 
stress and give it high intensity, in the hope that the plate 
would yield thereto before the projectile did. This hope 
was realised at the commencement when plates were soft 
and homogeneous. Then came the steel-faced compound 
plate which put up the standard of stress-intensity to 
numerous experiments carried out for the purposes of this 
paper the “‘candle and board ” legend was put to the test, 
and it was found that marked decrease of deformation 
the candle attended moderate increases of velocity. 
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once mare to the t 
~ raising a cuubtcmeity agen 
face, in again to a 
shell was the first. to give way. Now le gives 
battle with its nose swathed in a steel to increase 
its power of bearing atréess-intensity, and this expedient, 
for the time at least, has restored its x 

It will be seen, then, that from the hrst the shell has 
been the one to: make power of bea 
the issue to be deeided ; and it certainly never assumed a 
cap with the intention of distribu instead of 
concentrating it. A reversion toa head would have 
been the most effective way of doing that. Nevertheless, 
the cap does distribute pressure incidentally, and it is not 
impossible that, in view of its small size, it would not give 
adequate reinforcement, except ata much higher velocity, 
if it did not. The cap as a reducer of stress-intensity 
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assists plate and shell alike, so the shell derives no 
differential benefit from it in that capacity ; but it gives 
to the shell alone additional st to bear compres- 
sion stress, and that is where its advantage to the latter 
comes in. 

If, in addition to laterally reinforcing the projectile’s 
point, the cap itself were to disintegrate the hard face of 
the plate before the shell arrived, another reason would 
be furnished to explain the reduced liability to rupture 
of a —— shell. The writer, however, is inclined. to 
think that a velocity high enough to save the P 
from complete deformation would, a fortiori, be hig 
enough to save the shell’s point from a. t 
would, in fact, be not less than the third critical velo- 
city (which, it is thought, must always greatly exceed 
bare perforating velocity), and then cap would be 
That the kineti possessed by th h 

at the kinetic energy @ cap when 
attached to the shell is not an essential t roved by the 
fact that a 2-in. wrought-iron plate in front of a 
hard face gives perfect protection from pulviseration on 
impact. This can only act as a lateral reinforcer, for of 
kinetic energy it has none. The writer’s own punchi 
experiments also prove clearly that high velocity per se is 
not an essential. The cap on a punch is quite efficient 
when velocity of impact does not exceed a few feet 
second, provided its diameter is not too scanty. The 
wrought-iron plate quoted above is analogous to a cap with 
a diameter of several feet, and so should be independent 
of velocity as well as (as proved) of kinetic energy. Caps 
of usual form, however, have far too small a diameter to 
give adequate reinforcement by their resistance to slow 
stretching, and the writer believes it is for this 
reason alone that they fail to save the point of the shell 
until a certain velocity has been reached... If considerably 
more diameter were allowed to caps, their inefficiency at 
low striking velocities would probably diminish and 
possibly disappear. 

But the fact that the success of the cap does not depend 
On it is no justification for disregarding its kinetic energy. 
If this energy were very great, _—~ extremely high 
velocity, there can be no doubt the flattening of the cap 
would not be complete before the occurrence of failure in 
the plate’s face; in such a case the projectile on its 
arrival would find some of its work done for it. There 
are reasons, however, for believing that such velocity is 
not attained in usual practice. Chief among them is the 
fact that when an uncapped projectile is pulverised on 
impact—which, it is ‘coogi, implies higher stress- 
intensity than is involved in the flattening of any cap—a 
portion of the original face of the plate some inches in 
diameter is commonly found to have been driven back 
one hep ed has been able to bear all the stress- 

ntensity of the earlier stages of’ impact, and has onl 
yielded by its peripheral attachment to the plate givi : 
way under the large amount of total pressure that is of 

prefers to hold for the present 


later occurrence.* 
The writer, theref 

the view that the main function of the cap is lateral rein- 
forcement of the weak point of the shell: that incident- 
ally it reduces stress-intensity for both plate and 
jectile ; and that, at current striking velocities, no serious 
preparatory work isdone by it on the plate before the 
arrival of the shell itself. 

xperiments might with great advan be made to 
test egainst each other the two extreme forms of cap— 
namely, one with a flat head of the greatest admissible 


* The diagram in Fig. 14, where striking velocity is 
about a practical maximum for the present day, prow to 
Suggest &@ maximum intensity of stress on the plate of no 


soft ca 





more than 70 or 80 : 
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lerately so. 

ks have reference to impacts 
the plate. The subject of oblique 
, though very important, is so intricate that con- 
siderations of space preclude more than a brief mention of 


oregoing remar' 
pantnad tnihis eanat the 


nds of oblique impact, of which only 
one—that of the inclination of the trajectory to 
normal to the plate—has hitherto been generally recog- 
nised. In this kind the apex of the projectile is prac- 
tically, if not absolutely, in the line 
centre of gravity to the point of im and the blow of 
the shell itself is fairly delivered its point. In 
the other kind, which involves still more serious risk of 
fracture to the shell, its own axis is inclined to its trajec- 
tory, while the latter may or may not be inclined to the 
normal to the my 

Consider a 12-in. capped shell, loaded and fused, fired 
“ be nn aes ar — yards. Suppose also = on 
ea Vin) mu: it its axis poin' upwards . 
its wn Be of ‘cunsiation being a100 La pour eh pe «| 
21 mange teed revolutions per minute. The gyrostatic 
action due to the axial rotation, though considerably 
reduced by air friction in to 
remain powerful to the last; for, even if the speed of 
rotation were to lose as much in ag opens as that of 
translation, which is far from being the case, the former 
would be 3300 revolutions per minute when the latter had 
come down to its remaining value for the given range of, 
say, about 1650 f.s. The centre of gravity of the shell 
being no more than 0.87 in. in advance of the centre of 


drawn from its 


ight, may be expected 


figure, the “‘righting moment” of the air resistance has 
ro a lev varying from zero to a maximum of 
\ in., 


so must be very small ogee | out of 
account the additional complication of the precessional 
movement started when the position of a t’s axis is 
forcibly altered); but, as its influence is at least in the 
donut direction, we may rely upon the air resistance not 
increasing the unfavourable angle, and so the worst case 
will be made out by ignoring it altogether, and assuming 
that the gyrostatic action is unopposed and retains the 
shell’s axis pointing upwards at 4deg. when impact 
takes place and the traj is pointing down at 
6 deg. Fig. 16 illustrates this condition, and it will be 
realised that the angle (10 deg.) between axis and trajec- 
tory is much more unfavourable for the projectile than a 
considerably larger angle would be’ between trajectory 
and to the plate.. A ‘“‘couple” with an arm 
about 4 in. long is formed by the momentum of the 
shell acting along its trajectory and 
gravity, and the reaction of the plate acting in an oppo- 
site el direction through the point of im i 
one ie must have a powerful cross-breaking 

ell. 
If the roll of the attacked ship brings its side-armour 
normal to the trajectory at the moment of impact, it 
increases the obliquity between the axis of shell and 
normal from 4 deg. to 10 deg.; and if the roll is in the 
other direction, and bee e shell’s axis into the 
normal, it increases the obliquity of the trajectory from 
6 deg. to 10 deg. All this is supposing there is no 
obliquity whatever in a horizontal plane. On the whole, 
it would appear that truly normal impact at long © is 
not simply unlikely, but may be actually im le ; 
whence it is a reasonable inference that the defensive 
power of armour under the probable conditions of a naval 
action will be greater than suggested by results obtai 
with the same striking velocity at short range on the 
proving 

These notes have now reached their allotted limit, and 
the writer has to apologise to the Council for not having 
more literally complied with their request to furnish a paper 
on the ‘“‘ Manufacture and Resistance of ern Armour.” 
His excuse is that a description of the former was 
included in an able article by Lieutenant Jones, A.O.D., 

ublished in The Engineer less than twelve months ago. 
n conclusion, he desires to express his indebtedness to 
Mr. A. W. Dixon and Mr. W. C. Macartney, a 


‘ect on the 


John Brown and Oo., Limi 
late R.A., of Messrs. Thos. Fi 
their kind assistance in out experiments; and 
also to their respective firms for the provision of the 
necessary plant and materials, 





MODERN TORPEDO-BOATS AND 
DESTROYERS.* 
By J. E. TuHornycorort. 
Since the introduction of the torpedo-boat destroyer, 


rather more than twelve years ago, such have 
taken place in the construction, and the torpedo-boat 


itself has been enlarged to such an extent, that a review | f 


of the developments may be of some value. es fri 
Common vessels of the British Navy, it will be 
found that i torpedo-boats were vessels of 
ent and 2000 indicated horse- 
power, developing a speed of 23 age They were, with 
one exception, single-screw boats, except in a 
few cases, fitted with locomotive boilers. The majority 
of the boats were considerably smaller, and only a 
speed of about 20 knots. The only watertight compart- 
ments were formed by the 





* Paper read before the Institution of Naval Architects, 
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sessed a large number of 
size and power, but differi 
British boats. The French 
from the yard of Normand, th 
Bane N ee - ~ of 4 and 
a & num much larger 
more punetd boats, which were called ‘‘ Division” 
boats. These were employed with the boa 


and carried the commanding officers of division. 


the} Although they were v 


essels of considerable tonnage, 
being over 300 tons, they did not develop a much greater 
"Pine history the inoupti of the torpedo-boa‘ 
y inception e 0-boat 
destroyer in the British Navy is so well known as to 
require only a passing reference. The efficiency of 
machinery which had been fitted to the torpedo-gunboat 
class being insufficient to enable them to ee a higker 
Fer than the torpedo-boate, the British Admiralty 
ecided that vessels of the torpedo-boat type should be 
built of sufficient power and dimensions to ensure their 
being able to always overtake and destroy torpedo-boats 
with the guns they carried. 

The first- vessels of this new which were called 
torpedo-boat destroyers, were built 
(Havoc and Hornet) and Messrs. Thornycroft (Daring 
and —— Their trial displacement was about 240 
tons, and the etd developed was over 4000 indicated 
horse-power, which gave a speed of 27 knots. They hada 
high freeboard, were ex: t sea- and were able 
to maintain their speed in rough weather. Although in 
dimensions they were somewhat smaller than the 
division boats, their greatly increased speed gave them a 
much higher fighting value, and they were considered 
such a success that forty more were put in hand during 
the next two years. It was the introduction of water- 
tube boilers in these vessels which Pa agen J enabled this 
high speed to be obtained, and their working was so 
successful that these boilers were at once adopted by 
every builder of this class of vessel. 

During the next few years the experience gained with 
them when keeping at sea for considerable periods made 
it desirable to increase size and power, and six years 
after the first boats were built the new vessels that were 

ing put in had been increased in size by about 
100 tons, and the power from rather over 4000 to 6000 
indicated horse-power. Their and safety had 
been very much improved by the introduction of water- 
tight flats in the end compartments. The bow —_ 
tube had been dispensed with, and their speed had 
increased to 30 knots by the employment of high tensile 
steel in their hulls, and improvements in their ey. 
e earlier v were cons of steel of 
character usually employed in ship construction, but the 
high-grade s employed in these later boats had a 
tensile aang oo of between 37 and 43 tons, and was 80 
tough as to show an elongation of 15 per cent. on an 8-in. 
test-piece. The employment of this steel was a very 
important departure, as it enabled 15 per cent. of the 
weight to be saved in the structure of the hull. The 
stresses in the hull were about 9 tons in tension and 74 
tons in compression. Perfectly satisfactory results were 
obtained, and trouble was only experienced in some 
isolated cases where local stiffening or compensation had 
been insufficiently considered. During manceuvres, and 
in making long passages, some instances occurred in 
which it was thought that greater strength might be 
advantageous, but the damage sustained was not greater 
than might have been expected to happen to any vessels 
under similar circumstances. The fact that all the 
Japanese Cocearers built by British firms made the 
voyage to the Far East, were at once put into service 
without any repairs, and went through the war without 
developing any structural defects, proves that this class 
of v was of ample lo 

After the British Navy taken the lead, we find 
that thé more important foreign navies quickly followed 
its a The new division boats in Germany were 
built with water-tube boilers, and at once became avail- 
able as o-boat destroyers. There is, however, con- 
siderable difference between these vessels and the British, 

vessels Raving © very much lower freeboard, 
and drawing more water, ides being fitted with a sub- 


mespet bow tube. ; é 
[r. Ziese says that the attention of his firm (Messrs. 


specially directed to designing their vessels 
to be as low as possible in_the water to reduce them 


to the minimum target. It will be seen from the 
comparative designs that the typical German vessel (Fig. 
9, page 488) is much less minent in this respect than 
the later British vessels (Figs. 7 and 8). The German 


vessel is a good deal finer forward, and the greatest beam 
is further aft; the stern is deep and narrow, = 
ike the broad, flat British sterns, The bridge is kept 
back as far as possi being quite close to the forward 
‘unnel, one or more deck-tubes in front of it 
and behind the low turtle back. is is, no doubt, a 
good ition for them from a control point of view, bu 
it is P spess doubtful if they can be so efficiently worked 
in bad weather as the British vessels, with their greater 
freeboard and the torpedo tubes aft. 

The destroyers built in France (Figs. 1 to 
a very low board compared with the 
and quite a special construction of hull. 
late M. Normand, and some. of the 
naval architects, were of opinion that mu 
strength and security in bad weather are o' 
structing a veseel with a turtle-back form from one end 
the other. This form originated with the 
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torpedo-boats, and was developed to such a d of 

tion to the French ers that a platform or 
cane deck had to be provided to enable crew to 
and get from one end of the vessel to the 
other. The hatchway coami skylights, &c., are all 
bay up to this platform, so the seas can wash over 
the deck of the vessel—the crew standing above the water. 
No doubt a considerable amount of weight may be saved 
by this construction, but it is doubtful if the vessel can be 
80 efficiently worked in bad weather as one with a much 
greater freeboard. It must not be forgotten that a type 
of boat may be suited to one class of sea and coast 
although not successful in another, and the French type 
may beall that is required for the Channel, but would not’ 
do so well for the North Sea or the Atlantic. M. 


e 
hurri 
work the 





Figt 


FRENCH OESTROVER. “CHASSEUR” CLASS. 


Sq ==! |I 


~« 


them very comfortable and roomy boats, but, of course, 
much more conspicuous. Vessels with hulls of this t 
are now being built for a foreign navy, where they wil 
required to work in “7 open water, and they have also’ 
been proposed for the Australian Commonwealth, where 
similar conditions prevail. The officers who are respon 
sible for this decision have also made pe oF ny snare to put 
the officers’ quarters in the fore part of the vessel. e 
suggestion has often been considered before, but could not 
be carried out sati without the extra room pro- 
vided by the double forecastle. 
Reference has been made to the kind of 
in the majority of the German vessels being different to 
what has been described as the “British type.” The 
form of stern necessarily largely determines the type of 


\ 


stern adopted: 
iff - 


|. It will be seen that the German type of rudder, as fitted 
| by Messrs. Schichau, us Neer much more of the ordinary 
| cruiser of balance rudder (Fig. 11). In some of the 
| fastest of the French boats the rudder has fitted for. 
| ward of the screws, but in the later vessels it is arranged 
| like the British boats, with the rudder spindle outside the 
| stern of the vessel. Opinions differ very much as to the 
| advisability of protecting the rudder, which may be done 
| by placing it under the stern or by means of an over. 


hang counter; but if either of these methods is 
adopted it is much more troublesome to unship the 
rudder than when it is placed clear of the vessel. 
_ The difficulty of steering astern with a single-screw boat 
| is thoroughly understood, and on this account alone there 
| is @ strong. argument in favour of twin screws for all 
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Fig. 5. FRENCH DESTROYER “VATAGAN” CLASS. 
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BRITISH DESTROVER “RIVER” CLASS. 
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Normand has informed the author, however, that in the 
latest destroyers of dimensions which he is building 
he has abandoned this special construction, and has 
adopted much more the British type, as will be seen from 
Figs. 1 and 2, which he has kindly supplied, showing one of 
his latest vessels, It is understood that this change is not 
in any way because the construction is unsatisfactory, but 
simply that it is less suited to larger vessels, and is more 
costly. In support of the me wens of what may be 
described as the British {ype of , itis interesting to 
note that besides the Ja most navies that have 
built destroyers have adopted British designs. The 
British Naval authorities have considered the efficiency 
of destroyers in bad weather to be of such im ce 
that in 1901 it was decided ihat, in the new v 

should be reduced to the extent of 44 knots, to obtain 
better sea keeping qualities and greater strength of hull, 
and more comfort for officersand men. These vessels were 
known as the “ River Class” (Figs. 7 and 8), and while 
opiuions differ as to their fighting value compared with 
that of the earlier 30-knot boats, it has been conceded that 
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DIAGRAM SHOWING DEVELOPMENT IN SIZE,SPEED, AND 
tL RELATIVE COST PER 1.H.P. 


Ime Fig.12. pesrrovers. 


rudder that can be fitted. Asin other matters, there 





the reduction of speed was too t. There has been no 
falling off in the demand for high speed in vessels built by 
foreign navies, and the latest destroyers built for the 
British Navy have been designed for a speed of not less 
than 33 knots. : 
The River class destroyers have a displacement of 525 
tons, and develop about indicated horse. power, which 
ives & 8 of 25} knots. Not only are of greater 


appears to considerable difference in opinion as 
to the amount of steering control which is n ; 
The diagram, Fig. 9, shows a broad stern and double 
rudders as fitted to the first of the destroyer class, Daring, 
&e, ed the earlier Thornycroft tor- 
of two rudders, one on eack 

the best ible 





and beam, but have a high the deck 
of which is about 14 ft. above the water. 


makes | tage 


screws, ly gives possible steer- 
ualities, both and but has the disadvan- 
Of the complication of two rudders. 


torpedo craft. The speed at which torpedo craft should 
be required to be controlled astern is one which must be 
fixed by naval officers. While the very best stopping 
power will be recognised as of the first importance, it is 
thought questionable if the steering-gear should be 
required to control the vessel at more than 20 knots 
astern. 

The new 33-knot type of destroyer, of which five have 
been built, and seven are in course of construction, or 
about to be put in hand, is of between 800 and 1000 tons 
displacement, and is nominally of about 15,000 indicated 
horse-power. Experience gained with the experimental 
vessels Albatross and Express, intended for a speed of 
32 knots, seemed to show that with reciprocating engines 
it would be very difficult to develop higher speed, and 
therefore in these new vessels, where a os of 33 knots 
was demanded, it was decided, in view of the favourable 
results that had been obtained with Parsons turbines in 
the several o-boat destroyers in which they had 
been tried, to adopt them for the new vessels. It is now 
punerally known that, in conjunction with oil-fired 

ilers, the turbine-engines have given results which 
could not have been obtained without their adoption. 
The Tartar, the fasteat of the class, has maintained 
speed of 35.36 knots on a continuous run of six houra, or 
practically 10 knots more than the River class could 
maintain on a four, instead of a six, hours’ trial. While 
giving every credit due to the turbines and oil fuel for 
the part they have played in enabling this result to be 
obtained, it will be agreed that the greatest credit is due 
to Mr. 8. W. y and the other officers of the firm 
who have been responsible for the design and building of 
the vessel. The increase in size cver the earlier types 
which has been found necessary to enable this speed to 
be obtained with the required radius of action, has been 
very considerable, the length in the case of the Tartar 

ing 272 ft., as against 225 ft. in the River class, and the 

i nearly 900 instead of 600 tons. It.is 
worth notitig thas the and proportions of all the 
individual parts have been kept da standard of the 
River class, and the stresses in the structure of hull do 
not excedd 8 tons in tension and 64 tons in compressi0B, 














APRIL 10, 1908: ] 


ENGINEERING. 





489 











these being the limits which have been laid down by the 
Admiralty as n for this type of vessel. 

Apart from the coal ay a destroyer, the dura- 
tion of time for which full speed can be maintained 
depends on the length of time it is possible to run with- 
out cleaning the fires, which at full speed, with average 
coal, is not more than three or four hours. With liquid 
fuel, stoking is reduced to a minimum, and full speed can 
be maintained as long as the fuel lasts. The importance 
of the most skilful attention to reciprocating engines is 
well known. With turbines, both the numberof men 
and the closeness of attention are very greatly reduced, 
and it is corisidered that the difference which has been 
made by the use of. turbines and liquid fuel in these 
vessels has had as great an effect as the introduction of 
the water-tube boilers in the firat destroyers. The extent 
to which destroyers of this power will be adopted by 
foreign navies is uncertain in view of their very great 
expense, and in their programmes it will be found that 
vessels of what. may be described as an improved British 
30-knot class are being adopted. E 

While the destroyers have been shown to have increased 
in size and power very greatly from the original type, the 
torpedo-boat has developed almost to an equal extent. 
In each succeeding order for the British Navy torpedo- 
boats have been made rather larger than their predecessors, 
until the last reciprocating-engine boats ordered in 1903, 
which were of 200 tons displacement and 2900 indicated 
horse-power, gave @ 8 of 254 knots; they carried 
three 18-in. torpedo-tu and three 6-pounder guns. 
The latest types of torpedo-boats were ordered in 1905, 
and‘were at first called ‘‘coastal destroyers.” They 
carried the same torpedo armament, were of slightly 
greater dimensions, but were fitted with turbines and 
oil fuel, and as far as power and s' are concerned 
they are practically the same as the first 27-knot destroyers. 
'The adoption of oil fuel, however, has given them a much 
greater radius of action at full speed. 

While the turbines have given excellent results in these 
vessels, it is a question if equally good results would not 
have been obtained with twin-screw reciprocating engines 
and oil fuel, as, while the merits of turbines for 1 
vessels are admitted on all hands, there is considerable 
doubt, when powers of less than 3000 or 4000 indicated 
horse-power are required, if the greater simplicity of 
reciprocating engines is not to be preferred. The neces- 
sity of adding a cruising turbine, and, owing to the high 
speed of revolution, of adopting at least three shafts, 
makes it extremely difficult to arrange the engine-room 
satisfactorily in such small vessels. No doubt with 
experience it will be found possible to simplify to some 
extent the arrangement of pipes and Auxiliary engines, 
but in their present form these adjuncts amount to so 
much that the fitting of the machinery on board becomes 
an extremely costly matter, and when it is a Terre 4 to 
open up, an enormous amount of work is entailed. It is 
thought that it will always be found necessary to put 
these vessels in dockyard hands if any adjustments have 
to be made to the machinery, as it will be quite impossible 
for the crew themselves to deal with adjustments without 
greater facilities than can be provided on the vessels. 

It is believed that it will soon be recognised that the 
procedure which has always obtained with regard to 
opening up the machinery after the contractors’ trials, 
and the periodical opening up for inspection, should, with 
turbine machiner “he Giektignel as not ~~ are 80 
much labour and time wasted, but considerable risk 
occurs every time the engines are opened up. When once 
they have been properly adjusted, there is not the same 
reason for examining the rotors, &c., that exists for 
looking at the pistons and slide-valves of reciprocating 
engines. 

The arrangement of turbines that Messrs. Parsons have 
thought best for smaller powers, from considerations of 
simplicity and lightness, is that of three shafts—viz. : the 
hig -pressure turbine on one wing-shaft, the intermediate- 
pressure turbine on another, and the low-pressure turbine, 
of more than one-third power, on the centre shaft. As 
the age | turbine is necessarily a t of the low- 
pressure turbine, only one shaft is available for astern 
going, so that from the control and steering point of view 
the vessel is practically a single-screw one. Some of the 
earlier turbine vessels did not have very good astern 
power, but in the later torpedo-boats, and particularly in 
the 33-knot destroyers, the astern-going power has been 
enormous, the later vessels being capable of making 
upwards of 25 knots astern. 

In the Italian Navy there are excellent examples of 
torpedo boats of 26 knots speed, fitted with twin-screw 
reciprocating engines, a considerable number having been 
built by the firms of Pattison and Messrs. Odero, 
from designs supplied by the author’s firm (see Enat- 
NEERING, vol. lxxxiii, page 43). They have three 18-in. 
deck-tubes and three 3-pounder guns. Although they 
are under 200 tons displacement, they are able to with- 
stand heavy weather. For some years all the torpedo- 
boats for the Italian Navy have had their coal-bunkers 
arranged so that they may be used for oil-tanks when 
required. Coal protection to the machinery, however, has 

n considered of such importance that liquid fuel 

so far only been adopted to a limited extent. 
tg = three deck-tubes are arranged in the same way 88 
: een adopted in the German Navy—viz., one aft and 
= forward in front of the bridge and behind the turtle 
~, It will be noticed that the vessel has a straight 
ee] of sufficient length to enable it to be docked without 
is leona the overhanging ends. Thisisa feature which 
im enti most convenient, and kas been generally adopted 
re ou vessels in place of the “cam ” Keel fitted 
the early torpedo-boats. The screws project very little 


below the line of keel, which is also a good feature where 


is any likelihood of the vessels eiieg ground. 
The possibility of vessels frequently taking he ground in 





certain navies has been considered of such importance 
that torpedo-boats have been fitted with a false keel in 
order that the propellers may bs protected. The heel- 
piece, which it was at one time thought desirable to fit 
under the propeller itself, being found worse than useless, 

now entirely abandoned. This false keel must, 
however, detract materially from the speed. 

The particular coast and condition of service must, of 
course, be taken into consideration in the case of torpedo- 
boats as well as destroyers, and it is possible that small 
vessels may be succeseful in some cases ; but it is thought 
doubtful if, as a rule, good results will be obtained with 
vessels of much less 180 tons. It is true that the 
latest British torpedo-boats which are building are nearly 
100 tons greater displacement, but they bear about the 
same tion to torpedo - boats of other navies that 
the 33-knot destroyers do to destroyers of our own and 
other navies. While questions of cost may not be of the 
first importance in the British Navy, there are a number 
of countries at the present time contemplating the build- 
ing of torpedo-boat craft where the amount to be ex- 
pended on individual vessels will be one of the first 
considerations. 

When considering the advantages of employing oil-fuel 
for this class of vessel, its comparative high cost, and the 
difficulty in obtaining it, must not be overlooked. The 
features that strike those who are actually working the 
vessels most forcibly are the absence of dirt and cind: 

a the erin in om | et, the moving of = fu 
stoking being effec yy steam-pumps and pi 

instead of stokers and trimmers. With pay oA coh 
boats it may be taken that the stokehold staff will. be 
quite three times as great as with oil-burning boats; and 
while with coal-firing at full speed it is usually difficult to 
maintain sufficient steam, in practice it is found that oil- 
fired boilers are blowing off, or on the re of doing so ; 
and when the vessel is eased up the boilers are under 
- perfect —— = the re oo. 2 lift. 

e necessity of easing down gradually to avoid blowing 
off with coal-fired boilers is, of course, thoroughly appre- 
ciated. 
The evaporative value of oil may be taken as one and a 
third times that of coal ; and while 43 cubic feet of bunker 
space are required to stow a ton of coal, 38 cubic feet of 
space are required to stow a ton of oil, so that the equi- 
valent amount of oil fuel can be stowed in 70 per cent. of 
the space required for coal. 

The consideration of cost is not of the first importance 
in fuel for warships, but it is worthy of note that the 
most recent oil-tank steamers have not been fitted to use oil 
fuel on account of the cost, although some years ago, 
when Sir Fortescue Flannery & paper on the subject 
at the Institution, it was expected that many vessels wou! 
soon be so fitted. 

It is interesting to compare the radius of action of the 
coal and oil-fired torpedo-boats and destroyers ; but it is 
difficult to draw any definite conclusions in view of the 
coal-burning boats ing generally fitted with recipro- 
cating engines and the oil-fired boats with turbines. 

It 1s not proposed to go into the considerations of the 
relative economies of anes and turbine machi- 
nery, as it is recognised that while the turbines have a 
very high efficiency at full power, at cruising speeds, even 
when using the cruising turbine, their efficiency is much 
less than that of reciprocating engines. 

In the case of the torpedo-boats which have been 
delivered to China and Japan, it has been to 
consider their capacity to carry coal for the voyage from 
Aden to Colombo, and without very special arrangements 
it is doubtful if turbine vessels could make the voyage; 
while Messrs. Schichau have informed the author ‘thes 
the vessels which they have built for the Chinese Govern- 
ment actually made the voyage from Port Said to Colombo 
without taking any coal or water at Aden, a total distance 
of about 3700 miles. 

It will be noted from the diagrams, Figs. 12 and 13, on 

showing the increase in size of torpedo vessels, 
that in the case of the torpedo-boats the tonnage, speed, 
and price per horse-power have varied in approximately 
the same proportion, but as soon as the change to tur- 
bines takes place the price per horse-power oy up very 
considerably. In the case of destroyers, the diagram 
shows that the price per horse-power also varies approxi- 
mately in proportion to the increased size of boats until 
the introduction of the turbines in the 33-knot destroyers, 
when, owing to the very great power developed, the price 
per horss-power actually falls of increases. 

It is admitted that to ensure freedom from breakdowns, 
and general efficiency in service with such small vessels, 
ony possible complication must be avoided in the 
machinery and mechanical devices; but with torpedo- 
boats, like all other ships, every new class seems to require 
something added to increase the complication. It is 
cone that the time has arrived when every effort 
should be made, particularly where turbine machinery is 
employed, to uce the num of auxiliary engines. 
This su ion will be better appreciated when it is 
known that in the latest turbine destroyers there are 
twenty-one independent steam - pumps, besides fans, 


has | electric light, and other engines. 


An effort has been made 7 Soe Yarrow to attain 
this end in the destroyers building for the Brazilian 
Government, by fitting two very large boilers instead of 
four. The resulting simplification and economy in con- 
struction are, of course, great, besides a considerable 
saving in weight ; but the advisability of using boilers in 
units of upwards of 4000 indicated horee-power is thought 
to be open to question. 

The policy of some naval authorities to duplicate every- 


thing, from the main feed-pumps to the syrens, is thought 
e reserve pumps, or whatever 
piece of mechanism it may are in duplicate 
otight not to be required to be brought into operation, 


to be a mistaken one. 


' 
' 


| 








and in ordinary commercial engineering do not usually 
exist. In a battleship, which will go on fighting after 
receiving a great deal of punishment, the conditions may 
be different; but the torpedo-boat or destroyer either 
escapes or is damaged to such an extent that no duplica- 
tion will save it. 

It is not within the province of the author to express 
an opinion on the relative im of different types 
of war vessels ; but it is hoped that the wien es of 
destroyers and torpedo-boats which are bu’ , OF con- 
templated, by the different Powers at the present time 
will be considered a sufficient justification for this paper. 





THE SPEED OF THE CUNARD TURBINE- 
STEAMER ‘ LUSITANIA.” 
Specd Trials and Service Per. mee of the Cunard 
i Turbine-Steamer trrectonia* 
By Tomas BELL. 

Ir is with feelings of some diffidence that I place before 
the members of this Institution this brief record of the 
trials and running in service of the Cunard turbine-steamer 
Lusitania, for, apart altogether from the fact that the 
propelling machinery consists of Parsons turbines, and is 
a further practical exemplification of the Hon. C. A. 
Parsons’ wonderful invention, the leading proportions of 
the design of the ship and machinery are the outcome of 
most careful deliberations on the part of the technical 
staff of the Cunard Company, of the Turbine Committee, 
of the Hon. CO. A. Parsons and his assistants, of the British 
Admiralty, of Lloyd’s Committee, and of the Board of 
Trade, in conjunction with the staff of the three firms 
entrusted with the design and construction of the two 
express Cunarders, so many of whom are distingui 
members of this Institution. Very full reports of the 
trials have been published in the technical Press}, but your 
Council considered that the subject had not yet 
exhausted, and it is hoped that this brief paper may 
furnish material for an interesting discussion on some 
points connected with this great Cunard ente: 

As a so fully in the ——y and other 
journals, and as shown on accompanying diagrammatic 
: Figs. 1 and 2 on page 490, the turbine machinery of the 

usitania consists of two pairs of ee poy turbines, a 
pair consisting of one high-pressure one low-pressure 
unit, each of which actuates a line of shafting, so that 
there are four lines in all. The high-pressure turbines 
drive the wing shafts, and the low-pressure turbines the 
centre shafts. At the forward end of the low-pressure 
turbines are placed the astern turbines. This particular 


arrangement, in which the two centre propellers are used 
- purposes, was ined at the designers 


ld | for manceuvrin 


by exigencies of space as the only possible one, and has 
proved most satisfactory. wi ° 

The boilers (Fig. 3 on page 491) are divided into four 
equal groups, in separate water-tight compartments. The 
coal-bunkers are situated only at the sides in the three 
after boiler-rooms ; but in the f -room, owing 
to the fineness of the ship, the capacity of the side bunkers 
is comparatively small, and a athwartship bunker 
becomes necessary, in addition to those at the sides. 

The following are the principal dimensions and peng 
lars of the turbines, condensers, shafting, and boilers :— 


Engines. 





Length of Blades. 





Diameter of 


Turbines. ober. 


In First 





| Tn Last 
Expansi 





in. in. 1 


— 
toe 
= 


High-pressure .. 96 2 
Low-pressure . 140 8 22 
Astern .. 104 2 8 








Total cooling surface, main condensers 
Area of exhaust inlet - me 
Bore of circulating discharge-pipes 


th 82,800 square feet 
158 


” 


32 in. 


Diameter of tunnel-shafts . = 20 ,, external, 
10 in. hole 

Diameter of propeller-shafts — 22 in. external, 
10 in. hole 

Boilers. 
Working pressure .. oa ee 195 Ib. per sq. in. 
Twenty-three double-ended boilers 17 ft. 6 in. mean diam 
by 22 ft. lon; 


17 ft. 6 in. mean diam 


Two single-ended boilers 
by 11 ft. 4 in. long 
192 


Total number of furnaces .. 


Total grate surface .. ee oe 4,048 sq, ft. 
Total heating surface. . o6 +e 158,352 ,, 
Total length of boiler-rooms + 336 ft. 
Total length of main and auxiliary 

engine-rooms ee 149 ft. 8 in. 


to the running of this large machinery 


With r 
— of interest to mem 


and boiler installation, it may 


to give detailed particulars of the f lubrication 
system, and of the system of feed heating and supply to 
te hollens. Each of th yst d ded that adequate 





pastaien ae ary Se meet all possible wntaes es, 
and thus enable the engineers in charge ree 
attend to the numberless duties connected with the 


supply of electric power and lighting, the supply of hot 
and cold, fresh salt water throughout the ship, the 
pumping of the bilge and of the ballast compartments ; 
and fest but not least, the supervision of the army 


of stokers or firemen trimmers, and the regulation 
and distribution of the coal supply from the bunkers. 
Regarding the forced lubrication system, of which a 


* Paper read before the Institution of Naval Architects, 


Ap 9, 1908. : 
BS ENGINEERING, vol. Ixxxiv., pege 129, August 12, 
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492 
diagrammatic sketch is given in Fig. 4 on page 491, 
the following statement gives the weights of the various 
revolving parts, together with the size of bearings and 
the pressure on the same :— ein’ 

ons. 

Weight of one high-pressure turbine rotor complete= 86 

” ” jow- re ” ” = 120 
astern turbine rotor complete .. = 62 


_ |Main Bearing Journals., pressure 





| At 190 Re- 
Square | volutions 
Inch of 
Bearing 
| Surface. 


| Ib. 





Effective 


Diameter. Length. 





High - pressurc 
rotor.. . 
Low - pressure 

rotor.. ve 72 
Astern rotor . 83 


A large main drain or reservoir tank is placed amid- 
ships low down in the engine-room, in such position that 
the oil from all the bearings readily flows into it; the oil 
is ay mg from this tank by four direct-acting single- 
cylinder pumps, through a system of filters, to gravita- 
tion tanks placed in the engine room casings about 26 fb. 
above the bearings. These tanks are of sufficient capacity 
to maintain the oil supply to the bearings for ten or eleven 
minutes after the complete stoppage of all the pumps. 
There is a separate and distinct system of 7 y and 
gravitation pipes to the bearings on each side of the ship, 
with cross-connections, 80 that, in the event of any defect 
arising on one side, it can be at once shut off, and the 
whole supply toall the turbines directed through the other 
side. = showing the pressure in the oil-pump dis- 
charges to the filters, and also the pressure in the gravita- 
in bearing journals and thrusts, are 
fitted up at the starting-platform as well as at the pumps, 
these latter being p in an easily accessible part of 
the centre engine-room. A pressure-gauge is also fitted at 
each bearing, and, in addition, the drain or discharge 
from the bottom reservoir from each bearing and thrust 
is led through s glass-sided lantern-shaped receiver, so 
as to make the flow visible, and a thermometer fitted 
up at this point enables the temperature of the oil from 
each of the twelve main bearings and four thrust-blocks 
to be taken and recorded, the practice being to log the 
temperature hourly. In the gravitation t there are 
copper coils of a total surface of 1235 square feet, through 
which cold sea-water is circulated, and this surface suf- 
fices to maintain the 4700 gallons of oil which is in cir- 
culation, at a temperature not exceeding 30 deg. above 
that of the engine-room. Each coil is self-contained and 
withdrawable, so that a leakage of sea-water owing to 
pitting or other cause can readily be located and re 
without interfering with the general working of the oil 
supply. There are also reserve oil-tanks, having a total 
capacity of 4200 ms, for use in case of emergency. 

ree of the six oil-pumps, the discharges from which 
are all cross-connected, are ample for all the necessary oil 
supply, but four are kept in use, so that no risk is run 
in the event of the failure of any single pump not being 
ab once noticed. 

With reference to the feed system, shown diagramma- 
tically in Fig. 5 on 491, it should be explained that 
all the auxiliaries in the ship, excepting the turbo- 
generators and the evaporators, exhaust into a general 
system of auxiliary exhaust piping connected to the sur- 
face feed-heaters, auxiliary condensers, and atmosphere. 
The turbo-generators exhaust into an entirely distinct 
system of piping connected to the contact feed-heaters, 
auxiliary condensers, and atmosphere. From Fig. 5 it 
will be seen that the hot-well = draw from the hot-well 
and discharge through two feed-filters to the two surface 
feed-heaters, and thence to the contact-heaters; these 
latter constitute the usual feed receivers, and are fitted 
with float-gear, controlling not only the steam supply to 
the main feed-pumps, butalso to the hot-well pumps. In 
addition, the hot-well pumps are controlled by float 
gear in the hot-well tanks—the latter, in case of a 
shortage of water supply, to prevent the pumps running 
away, and the former precluding the possibility of water 
being forced back to the turbo-generators, should the 
non-return valvein the steam inlet to the contact-heater 
fail to act in the event of the feed-pumps suddenly slowing. 

In most large merchant ships, on account of accidents 
which have occurred, it has been the general practice to 
lead the exhaust from the electric-engines direct to the 
main or auxiliary condensers only, to ensure steady 
running of the dynamos and to prevent the ible pass- 
ing of water from other auxiliary engines into the 
cylinders of the electric-engines. In the Lusitania the 
electric installation is so large, and the temperature of the 
hot-well, due to the high vacuum maintained, so low, 
that it was considered to be essential to utilise this exhaust 
for the heating of the feed-water, and by adopting this 
duplicate system of feec!-heaters and hot-well control 
= end has _ attained = ay — of —_ 

wing to the very greas length of feed-supply pipes 
from the feed-pumps to the forward boilers, there was 
considerable speculation as to whether the feed supply 
to each boiler-room would have to be entirely di - 
tinct. Had this been so, each pair of feed - pumps 
would have required to be worked entirely indepen- 
dently of the others, and, in the event of any hitch 
occurring, one of the two pairs of stand-by pumps would 
have had to be at once connected to the particular 
boiler-room in question. In actual running, however, it 
was found that the four main feed-supply pipes could be 
cross connected and made common, thus making any 
demand for special care and vigilance on this score 
unnecessary. 





tion pipes to the main 





With regard to the maintenance of steady steam at sea, 
although innumerable types of rocking and self-cleanin 
fire-bars have been devised and tried in connection wi 
automatic stokers, none of these has been found to give 
sati ts in merchant vessels. The stoking, 
and especially the cleaning of the fires wherever hard 
steaming is required, is the same as it was fifty = 
ago, and, as a uence, is dependent on the willing- 
ness and ability for work of each unit of the stoking com- 
plement of the ship. 

The following hourly abstract on one of the watches on 
Sou SUE heuted Uy camming feos, exmvelity ten te 
and s ca ‘by cleaning es) yw the 
coal is small. It can easily be calculated from this what 
an appreciable increase in the —e mean speed could be 
obtained from this cause alone, if the er and supply 
would admit of the use of some system of oil-fuel burning. 





| 
Revolutions. | Corresponding Speed of Ship. 


2415 
25.05 


Regarding the obsérvations from readings taken in the 
engine-room on the official trials generally, it may be 
stated that on the measured miles the revolutions were 
obtained from electric records in connection with the 
pallograph apparatus, but on the lengthened trials they 





First hour .. 178 About 24 
Second ,, .. eal es Bs 
Thisd- 9 < = a be” 
Fourth ,, .. os o Gta 
Mean for watch... | a eee 


knots 
” 








page, with the ship at-a mean draught of 32ft. 9in. These 
results are also given in graphical form in the diagram on 
Fig. 6, which gives curves of shaft horse-power, revolu. 
tions, and slip, on a common speed © other 
most interesting curves have been added, one showing the 
effective horse-power determined by means of tank ex. 
iments, and the other showing the propulsive efficiency, 
t was intended to repeat this trial at the termination of 
the official trials at a mean draught of about 30 ft. Un. 
fortunately, however, thick weather on the morning of 
August 2 prevented this being carried out, but the dotted 
curve on Fig. 6 indicates with sufficient accuracy what 
might have been = 4 
On the evening of the 27th the Lusitania proceeded on 
a pleasure cruise round Ireland, during which consump. 
tion trials at 18, 21, and 23 knots were carried out, and, 
after landing the guests in the forenoon of the 29th, the 
vessel returned to the Ciyae, making a consumption trial 
at 152 knots en route, the results of these trials being 
given in the first columns of Table V. After checking 
the draught of ship, &c., the 48 hours’ et con- 
tinuous trial was commenced at midnight. This trial 
consisted of two double runs on a course of 304 knots 
between Corsewall Point and the Longships, and the 
results obtained are led in Table II. and in the last 
column of Table V. The mean draught at starting was 
32 ft. 7 in., and at the finish about 30 ft. 8in. The coal 
consumed in the 50 hours during which the engines were 
running at full speed was found by measurement of 
bunkers to be about 2200 tons. This represents an 
evaporation of 10.1 1b. of water per pound of coal from 
165 deg. temperature of feed, or 11.1}b. from and at 


.6. PROGRESSIVE TRIAL OFF SKELMORLIE, JULY 27, 1907. 


fomeaol 


were taken from half-hourly readings of the engine-room 
counters. The vacuum recorded was that of the vapour in 
the main exhaust orifice forming the top of the condensers, 
and as measured by asyphon mercury gauge, the readings 
of which throughout were corrected to correspond to a 
30-in. meter. The total quantity of feed-water was 
obtained from hourly counter readings of the double 
strokes of the Weir at me the average length of 
stroke and the slip or leakage of each pump being de- 
termined, both before and after the trials, by careful 
tests. 

The consumption of steam of the auxiliary ma:zhinery 
was obtained by noting the amount by which the a 
ture of the total feed-water was raised in the feed- 
heaters, and to the amount thus found must be added 
the steam used in the turbo-generators, the exhaust from 
which was led direct to the auxiliary condensers on the 
official trials. As before stated, in actual service these 
turbo-generators exhaust into the contact heaters, and 
thus raise the feed temperature to about 200 deg. These 
connections had to be slightly altered at the time of the 
trials, and, unfortunately, therefore, advantage could 
not then be taken of this additional source of economy. 

The torque horse-power was obtained by the Denny- 
Johnson apparatus, and the records show that, while a 
propulsive efficiency of the whole installation was 
obtained which accorded wi:h the original estimate, the 
steam consumption of the turbines themselves was very 
satisfactory. It need hardly be pointed out that those 
two—viz., propulsive efficiency and steam consumption 
= unit of power—form an excellent check on each other, 
‘or, whatever would unduly favour one, would be at the 
expense of the other. 

he Lusitania was floated out of dry dock at Liverpool 
on July 22, 1907, and was thereafter coaled by the Cunard 
Company, the bunkers for the forward and after boiler- 
rooms being filled with South Wales coal, and those of 
the two middle boiler-rooms with Yorkshire coal. 

On her return to the Clyde, on the morning of July 27, 
a series of progressive runs was made on the Skelmorlie 
measured mile, as recorded in Table I. on the opposite 





212 deg., and a consumption of coal for all F pc geors of 
1.43 1b. per shaft horse-power per hour, with a rate of 
combustion of coal of 24.3 1b. per square foot of grate 
surface per hopr. The number of stokers on watch was 
the same as in actual Atlantic service, and the air-pressure 
in the ash-pits did not exceed ? in. of water column. The 
port evaporators were used for 10 hours of the trial, but 
as the vapour from these was condensed in the port 
auxiliary condenser to which the exhaust from one set of 
the turbo-generators was led, they were discontinued, 
and the make-up feed obtained from the reserve tanks 
for the remainder of the time. 

The third trial, recorded in Table III., which was com- 
menced in the forenoon of August 1, consisted of one 
double run between Corsewall Point and the Chicken 
Rock, a distance of 59 nautical miles each way, but com- 
parison with the dotted curve in Fig. 6 shows that the tide 
conditions during this trial gave altogether too favourable 
a speed result. The vessel was then headed for Ailsa 
Craig, and carried out the specified six runs between 
Ailsa Craig and the Holy Isle (off Arran). These latter, 
recorded in TableIV., which were run at a mean draught 
of about 30 ft. 2 in., give a very reliable record of power 
and speed at this draught when compared with the 25.62 
knots obtained on the measured mile at 32 ft. 9 in. draught. 
On the following day weather conditions precluded any 
further trials, and the reversing trial and the steering and 
circle-turning trials were accordingly carried out on the 
vessel’s passage to Liverpool, on August 26.  —=_ 

In a fast nger liner such as the Lusitania, it is of 
the utmost importance that the manceuvring capabilities 
should leave nothing to be desired, and to demonstrate 
the possibilities of the ship in this respect various trials 
were made, the most important being the following :— , 

Stopping Trial.—The ship was run on the Skelmorlie 
measured mile at a speed of 22.8 knots, the average revo 
lutions of the propellers being 166 per minute. On enter- 
ing the mile, the engine-room telegraphs were rung 60 
‘Fall spsed astern ;” the ship was brought to rest m 
3 minutes 55 seconds, the distance run being about three- 
quarters of a mile, or about six times the length of the 
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Taste 1.—R.M.S. “ Lusitania.” ive Trial of 
Skelmorlie, sn 27, 1907. Draught, 32 Ft. 9 In., Dis- 
placement, 37,080 Tons. 

_ pees [ithe Fs { j 

Pressures, 2¢ s | 
| : EE is i é 
3 | ‘Beles 
Time. ng L.-P. i 3a u | se | 
e- 2 | ‘eo 
ceiver| Beceiver, 28 El 3 £ | aa 58) 
Ib. | in, | | | p.c. 

Ist double run] 157 | BElb. | 28 | 194.8 | 25.62 |76,000) 17.2 

5 é 185 2, | 27.9 |186 | 25  |65,600/15.5 

—~ ie 110 | » ~—- | 28.1 | 174.2 | 28.7 (51,800) 14.5 

_— so 90 | Shin. vac. | 28.1 | 161 5 | 22.02 40,500) 14.3 

- 70 in. vac. | 28 | 147.6 | 20.4 |29,500/13.1 

6th =» 50 |10 bs 28 |1811/18  |20,500/13.7 

— 35 \14h 5, | 21.1 | 116.1 | 16.77 |18,400| 14.6 

! 








Taste Il.—Forty-Eight Hours’ Full-Power Trial between 


Corsewall and Longshi; 


Lights, July 30 to 31, 1907. |. 


Mean Draught, 31 Ft. 74 In., Mean Displacement, 35,600 


Tons. 
Ist run ..| 146 2 | 27.9 
2nd ,, es} 145 2 28 
Srd ,, 146 2 27.9 
4th ,, 148 | 2 27.8 
Mean of means| 146 | 2} 27.9 


188.8 26.35 70,400 
187.4 24.3 68,200 
187.5 26.3 700 
187.9 24.6 68,100 


Taste III.—Full-Power Trial between Corsewall and 
Chicken Lights, August 1,1907. Draught, 30 Ft. 44 In. 


Displacement, 34,160 Tons. 


1st run oo} 152} 2} 28 
2nd ,, oo] 158 23 28 
Mean .. «| 152} 2} 28 


191.8 | 26.75 72,000 


191.5 | 26.46 |72,400 


13.2 


Tape 1V.—Full-Power Trial between Ailsa Craig and 
Holy Isle, August 1, 1907. Draught 30 ft. 1 in. ; Dis- 


placement, 33,370 tons. 








Ist run --| 161 | | 28 
2nd ,, >| 158 2 28 
Srd ,, -- 158 3 , 28 
4th ,, ssc 2. 28 
5th ,, .. 149 2 28 
6th ,, -. 149 2 28 
Mean ofmeans 1 2} 28 


| 191.8 | 25.62 |72.500) 
191.1 | 26.36 72,000) 
191.9 | 25.31 | 72,000 


191 | 26.16 |72,100) 
70,800! 
191.2 | 25.95 71,800) 


190.2 25.26 


| 191.2 25.77 |71,910) 15.3 


| 


TABLE V.—Actual Steam and Coal Consumption of Main 
and Auxiliary Engines at Various Speeds under 
ditions Prevailing on Official Trials—viz , Turbo-Gene- 
rators Exhausting to Auxiliary Condensers, other Ausxi- 


liaries Exhausting to Heaters. 








Shaft horse-power .. 
Speed in knots os} ‘26.97 18 
Total consumption of 
auxiliaries in pounds 
rhour.. os 
‘otal consumption of 
turbines in pounds 
per hour .. 284,500 853,600 
Steam consumption of 
auxiliaries in pounds 


perhorse-powerhour 5.3 8.72 | 


Steam consumption of 
turbines in pound» 


13,400 | 20,509 | 


71,000 76,400 


| 493,300 


Con- 


21 


85,700 


83,060 | 48,000 | 68, 
23 25. 


50 
4 


96,700 | 116,500 


668,300 | 879,500 


2.6 2.01 1.69 


jpethorse-powerhour 21.23 17.24 14.91 | 1892 | 12.77 
0 


tal steam consump- 
tion in pounds per 
horse-power hour .. 26.53 20.96 
Temperature of feed- 
water .. ~* .. 200 deg. 200 deg. 
Coal consumption in 
pounds per horse- 

er hour .. --| 2.52 2.01 

imated coal con- 
sumption in tons on 
& voyage of 3100 nau- 
tical miles, allowing 
20tonsforgalleye,&c 2980 | 3190 


| 28 156 | 1 





17.51 | 15.93 14.46 


199 deg |179 deg. 165 


| 





deg. 


.43 


70 | 4520 | 5390 





Tasie VI. 


Estimated steam and coal consumption at various speeds, allow- 
ing for the additional auxiliary steam consumption found 
requisite under actua) service conditions for the washing water 
supply, &., with a full complement of passengers, weather con- 


ditions being as on official trial. 





Shaft horse-power .. 13,400 | 20,500 
Speed in knots --| 18.97 18 
Total consumption of 
auxiliaries in pounds 
per hour on 
Total consumption of 
turbines in pounds 
per hour ° 
Steam consumption of 
auxiliaries in pounds 
J horse - power | 
our ., we 


| 
93,500 | 100,900 


Steam consumption of 
turbines in pounds 
er horse - power 
our .. Se --| 21.28 | 17.26 
Total steam consump- 
tion in pounds per 
horse-power hour... 282 | 22.16 


Coal consumption in 


pounds per horse. 


power hour =| 276 2.17 | 


Estimated coal con- 
sumption in tons op 
& voyage of3100nau 
tical miles, allowing, 
rad tons for galleys, 


| 2 | 88 


281,510 353,600 


6.97 | 4.92 | 


isha 


* 1 
33,000 | op 





112,700 | 127,500 | 149,77 


68,850 
25.4 


493,300 | 668,800 | 879,500 


3.41 2.65 | 217 


14.91 1392 | 12.77 


+ | 18.32 | 16.57 | 14.94 
emperature of feed- | 


water deg. 20 200 | 


200 200 200 


1.8 1.62 1.46 











op. During this trial the boilers in the three after record of the feed-pump counters 
er- 





TABLE VII,—Assrract or Encine-Room Loc ror Turrp Vorace West: Queenstown To New York. 


Date when last Dry Docked, July 22, 1907. Mean Draught, leaving Queenstown, 83 ft. 7in. Mean Draught, 
arriving New York, 30 ft. 10 in. 




















TRMPERA- 
SreaM PRESSURES. TURES. | | | Coal ba 
Length | Distance Mean | yy | sumed for 
| Vacuum lby Obser- Mean |Revolu. 408" Main and 
} | meter. 0} y ir) | 
Date, 1907, | potters| HP- | LP. | prot. | peed. ter. ey. vation | Speed. | tions. | S!P | Auxiliary 
1 Re- Re- well, | Water | Engines 
| ceivers. ceivers. : | | per Day. 
Ib, | Ib deg. | deg. in. in. hr. min. navt.m. | knots |permin. Cc. | tons 
Noon, Nov. 3 170 140.0 2.3 68 200, 2 30.4 0 52 | 21 21.24 | 182.5 6.5 40 
és a ap cone ee 142.2 | 22 78 197 28 29.7 24 57 | 606 «| 24.25 | 1826 | 16.4 1090 
os ib Se 1406 | 23 78 198 28.2 30 2 2) 616 24.6 182.8 16.4 1090 
o- » SG | 1683 140.4 2.5 70 196 «=—28.2 30.1 24 55 618 24.8 183.5 16,1 | 1090 
ao co 2 o-| 3R8 138.3 2.2 72 195 29.6 24 52 | 610 |, «24.52 | ISLA | 15 1090 
1.14 am., Nov. 8 165 132.5 1.5 75 200 48=627.8 29.3 14 2 310 22.09 174 20.2 576" 
Ma Rhy 23 
Total.. PATE Od pat Seer? ret ee ES .. (Ub 40) 2781 | | 4976 
Means... -- 168 139.3 2.2 74.5 | 197 | 28.1 29.8 o6 oe 24.25 | 181.1 | 15.9 se 








* This includes all coal used till 10 a.m. on the Sth. 
Summary of total coal consumed on voyage :—Liverpool to Queenstown, 408 tons ; Queenstown to New York, 4976 tons ; 
galleys, &c., 18 tons: Total coal taken from bunker from ering landing aa, Liverpool, till moored at wharf, New 
York, 5402 tons, §Passage—Queenstown to Sandy Hook—4 days 18 hours 40 minutes. 


Taste VIII. 24.65 knots ; but, unfortunately, early on the 7th the 
— - wind freshened, Ca epee Be a furious south- 
westerly gale, which reached its height about 4 p.m., and 
reduced the average speed for the last 24 hours below 
23 knots, and thus brought down the mean ae 

Table VIILI., 


] l 
long | Total | Total 
Dis- | } Mean 
Date—1907. aa - _ | tance Speed | . can Averag 
for the completed voyage to 24.25 knots, 


\ing Day. Run. Steamed. | town, | Speed. | Sor ee dey _" 
j giving the mean average 8 s at the different stages 
ape = a toes | the voyage, shows very a the effect of this gale, 
Noon, ag : - ’ & 2498! 627 9 oe | unfortunate so far as preventing the vessel from comply- 
” > at ing with the contract conditions, but givi 


0 
25 
" Nov.5/25 2 616 246 | 1243 | 50 61 24.44 , ; giving con- 
» Nov. 6| 24 55 618 | 24.8 | 1861 75 46 24.57 |mected with the ship an opportunity of thoroughly 











lr. min. n. m. knots | 





Noon till mid satisfying themselves as to her behaviour when driving 

night, Nov. 6} 12 30 815 25.2 2176 «| 88 16 = 24.65 | through the huge waves at about 224 knots, without any 

Bown, ce h | 12 22 | 205 23.85) 2471 |100 38 24.55 | racing of engines or signs of yoy and dispelling the 
orn St idea, current in some minds, that turbine- shi 

ov. 8 | 14 2 810 /22.00/ s761 |114 40 24.95 | SOD t show to advantage in heavy = eae ps 

114 40 2781 The following particulars of the steam consumption are 

| given in conjunction with the figures of coal consumption 








set forth in Table VII. Throughout the voyage a careful 
é ob tA ve an average of 
rooms only were in use, and the initial pressure at 998 900 lb. of water pemped into the boilers per hour, Of 
the astern turbines was about 90 1b. ’ this, about 114,000 lb. was used by auxiliary machinery 

Circle Trials.—With the ship initially on a straight exhausting into the feed-heaters, 26,000 lb. by the evapo- 
course and the turbines running at an average speed of atin, plant supplying feed make-up and washing water, 
180 revolutions per minute, the steering-wheel was Py and pb an 6500 1b. for steam to the detente leys, 
hard over in 17 seconds. The tiller went over to 35 deg. and pantries, both of which latter figures are based on 
in 20 seconds, and the vessel made a complete circle in data obtained from tests carried out before the vessel 
5 minutes 50 seconds, the average revolutions coming | jeft the Clyde. Hence, taking the average shaft horse- 
down at the completion of the circle to 70 per cent. of the | power as 65,000, the steam consumption per shaft horse- 


rate at the commencement. The resulting circular path | power-hour works out as follows :— 





was & ximately 1000 yards, or four lengths of the ship, 
in ar This mancuvre was made both under star- Fay, all 
board and port helm, with very closely confirmatory Hour. 
qe ee yy m ing at Ib Ib. 
astern, wii e inner propellers running at a , . Bits 

uniform rate of 136 revolutions per minute, and under ye Pann tee ~ ‘. 
full helm, resulted in half-circles being made in an average Eve 5 Be Plant and hest- . 
time of 6 minutes 45 seconds, . pe 32,500 = 05 

As important factors contributing to these very satis- c. a ae ree. 
factory results, it may be remarked that, following on the 998.000 15.35 


suggestion of Sir Philip Watts, the deadwood aft is cut 
away ina fashion similar to that in recent warships. The 
inner preenmere fairly close together, and as the rudder 
is of large dimensions in the fore and aft direction, the 
race from these a impinges fully upon it when 
any helm is used. e vessel, consequently is very simi- 
larly circumstanced to a single-screw ship, or a triple- 
screw ship with all three propellers in action, and gets 


Average amount of coal 
burnt per hour for all 
—— ae yee a 434 tons 
ater evaporated per pound | 10.2 1b. from a feed tem- 
of coal ae oie ..J perature of 196 deg. 
Water evaporated per pound | 10.9 lb. from and at 
of coal te as uae 212 deg. 
Coal for all purposes per 


steerage way without any perceptible headway, and this | - 
feature was very potioesble, during the steering trials. Cc be pe ont nd = Aad 1.5 Ib, 
At first sight it would ap; that the outer propellers rod den, rata 94.1 


should have been those atihieed for manceuvring pape, 
as the outer shafts have about three times the sp from | Takinga mean displacement of 36,000 tons, this repre- 
the middle line that the inner shafts — For turn- | sents at knots per hour a consumption of almost 
ing with propellers alone, without the help of the rudder, | exactly 11 ib. of coal per 100 nautical miles ton of 
they would bave been much the more effective, but they | dis ment. Half of the coal used was South Wales and 
would not have possessed any such advantage as that half Yorkshire—practically the same as on the official 
alluded to above in respect of obtaining steerage way | trials, 
without headway. 3 . ... | Inthe light of present-day experiences, the adoption 
Table VI. has been compiled for comparison with | of turbines, even on such an immense scale, appears very 
Table V. to show the additional consumption of steam | different to what it did in the summer of 1903, and too 
for auxiliary purposes under actual working conditions at | much ise cannot be awarded to the late Lord Inver- 
sea with the ship full of passengers. This shows very clyde for his courage and far-sightedness in this as well 
clearly the demand which modern improvements makeon | ag in so many other matters, and also to the Ounard 
the steam, and hence coal consumption, of er ® pes Board and their technical adviser, Mr. James Bain, for 
senger vessel. An additional line has been added to | so heartily supporting and furthering his progressive 
Tables V. and VI. to show total coal consumption on @ views. The largest turbines then constructed by the 
voyage of 3100 nautical miles at the various speeds and Turbinia Works were those in the now historic Queen, 
under the different conditions. buils by Messrs. Denny, the pioneers of turbine-driven 
With reference to the third voyage west, from Nov- merchant vessels, in which the largest unit weighed some 
ember 2 to November 8 of last year, thanks to the cour- 35 tons; and to su ¢ jumping at one bound from a 
teous permission of the chairman of the Cunard Company, 35.ton unit to one of between and 500 tons was most 
the leading particulars of the official room log are daring. The step has, however, been safely made, and 
summarised in Table VII. Regarding the mean draught the Hon. CO. A. Parsons’ genius, backed by sound British 
of the vessel at sea, it may be remarked that, after the workmanship, has fully justified the demands made on it 
eoag Ae! og Nang es of ” — tanks rage en and the confidence placed in the possibilities of his mar- 
y ‘or the purpose of avoiding excessive trim, vellous invention. 
that the mean draught on November 5, 6, and 7 was | 
approximately 32 ft., or very little more than the mean | 
of the first pair of rans from Corsewall Point to the Long- ’ 
ships and k. The conditions, however, were other-| CHILIAN TRANSANDINE Rallway.—The second section 
wise very different, for, with the exception of the twelve | of this important line, between Juncal and Portillo, has 
hours of fine weather and smooth sea from noon till | been opened for traffic. The section takes the railway 
shortly after midnight ce Hovemster 6, it Re thsengt- ee = > pd = 4 the ae lL - .. 
v mid-Atlantic winter weatber—namely, | tunne about two miles in length, w 
Somat 4 ted Argentina and Obili will be linked together by 











strong winds and resulting boisterous sea. Up till mid- | comple’ a 8 I 
night on the 6th—i.e., for 2176 nautical miles out of a | railway. When this is the case, a journey from Buenos 
total of 2781 nautical miles—the mean speed works out at } Ayres to Valparaiso will be made in from 35 to 40 hours, 













































































refers below. 
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No. 48, pages 777 and 
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ngineers, vol. xxiv., 1207. 
| Transactions of ay, nur ae Society of Mechanical 


Engineers, vol. xxv., page 260, vol. xxvi.,f{page 290. 


> e Survey, Professional Paper | bel 


left-hand digit shows the series to which the figures 


long. 
The heat losses in a locomotive boiler divide themselves 
into three main groups :— 

1. Loss of heat in the products of combustion. 

2. Loss of heat by external radiation. 

3. Loss of heat by imperfect combustion, 
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COMBUSTION AND HEAT BALANCES IN there is a decrease in fs welaboct Re productsofcombus-| These three losses with the heat usefully employed in 
LOCOMOTIVES. of the nitrogen cod med for. ‘Therele sien etre the a ny teh wat panne way fh i > Co 
Based on Experiments with the Pennsylvania Railroad | air-su rate is shown ; 
Testing Plant.* ¥ the poi te plotted in Figs. 10 to 13 ‘onan 4 480 TaBie VITI.— Weight of Dry Gaseous Products of 
By Lawrorp H. Fry ante), through which smooth curves have been drawn to Combustion. 
458. represent mean conditions. The tion the | ~ oR 
(Concluded from page 458.) ge unaccounted for and the rate of firing is shown in| 1 2 8 4 mk 
Air Supply.—In investigating the processes of combus- | Fig. 15, page 495. No definite law can be deduced from —— 
tion the rate at which the air is supplied must be deter- | this plot, as it is too i , but it is obvious that Coal Fired |Dry Products of Combustion and Excess Air 
mined. The method used in the present paper for calcu- | there is a a increase in “gas unacounted for” as per Square | = = = 
lating this from the flue-gas analyses is described below. | the rate of firing increases. To account for this dif-| No.of | Footof | per pound of | Per Square 
The dry gaseous products of combustion result from | ference there is a choice of three possible explanations. | Test. | Grate per | Ooai Actually | °&* eee Foot of Grate 
the following three processes :— . ‘ In the first place the original flue-gas analyses were all nom. Burned. | ©0*! Fired. | per Hour, 
1. Certain quantities of coal and air are combined, so | made with an Orsat apparatus, the carbon monoxide and — 
that the carbon and the oxygen form OO, only. | The | dioxide and the oxygen being absorbed, and the nitrogen | 99, 7 Te ie = 
pi of the air and of the coal remains unchanged. | determined by difference e Orsat apparatus has a| 099 40 = 94 4 
2. in quantities of coal and air are combined, so | tendency to give too low a value for the oben maneaie 1008 60 13.7 10.8 648 
“that the carbon and the oxygen form CO only. The|and the oxygen, and, consequently, too high a value; 1004 80 12.38 9.6 768 
ni of the air and of the coal remains unc for the nitrogen. Hempel’s “‘Gas Analysis,” 260, | 1006 90 11.7 9 810 
3. The products of the above combustions are diluted | quotes from Dennis and Edgar’s pa) in the Journal} 2001 30 19.4 18.3 549 
by @ certain amount of excess air, which introduces the | of the American Chemical Society, vol. xix., the following | 2002 50 17.8 14.8 740 
free oxygen of the flue gases and a jing amount | figures to show the error of an Orsat apparatus in the| 2003 70 16.8 12.6 882 
of nitrogen. “ : determination of CO in a mixture of gases :— 3006 90 16 109 981 
Now it is obvious that if the analyses are accurate, Per cent. of CO actuall = = = os 1078 
the weight of nitrogen obtained from the three processes ; Y 3.00 9.00 15.00 2007 140 +29 ae _ 
—S the same as the weight of nitrogen shown by the po cent. of OO chown by F ; , pooh po =. py 5 . 
gas ysis. 5 : 58 
It is found from the ultimate analysis of the coal, given Orent apparatus 231 850 140 =| 3 B Me 438 
on page 457 ante, that the quantities involved in the Another, and verge more important, source of dis-| 6004 70 16 11.7 819 
cesses of combustion are as shown in the following table :— | crepancy is the fact that no determination of unburnt = s 15 ma 909 
14 957 
6007 120 13.5 8.2 984 
Materials of | | 
Combustion. Products of Combustion. Ratios soz | 50 ea | sd fos 
eas i ine ae | a Se eee = 
’ 0, | Hg0+ | fence 1 ete | sae | BSO, | os 110 14.4 9.7 1067 
Coal | Air. | C02 co. | 50», Ash, N. —« alae Pound ot o | og 9006 180 13.7 a6 1118 
| 
Carbon burnt toCO. ..| 0.824 | 8.621 1 ee 0.130 | 0.0205 | 2.794 | 11. 0.401 ’ ; Se a ae 
Carbon burnt tooo" |. 0810 | S198 | an i | 0.204 | 0.0823 | 2450 | a3 0.400 0.08 | 0.40 TaBLE IX.—Relation Between Rate of Combustion and 
| | | Composition of Products of Combustion. 
In other words, for the formation of 1 Ib. of CO, there | hydro-carbons was made, and, consequently, any such 1 2 0 
is required 0.324 lb. of coal and 3.621 lb. of air, and the | gas which was contained in the flue would appear # 
residual ni amounts to 2.7941b. To form 1 lb. of | as ni The unburnt hydro-carbons would account Bes lzea Ss g 
CO there is required 0.510 lb. of coal and 3.193 Ib. of air, | for the mcrease in the gas ‘‘ unaccounted for” as the rate g2 (825 25 i) 
and the residual nitrogen amounts 2.4501b. Further, | of combustion increases. As the rate of combustion in- Eso Bene Ss 2 
each pound of free oxygen requires 4.35 Ib. of air, and | creases the supply of air per pound of coal is d Designation of Test. |g 3 |£5*s| -8 = 
introduces 3.35 1b. of nitrogen. I this is applied toa/|and the combustion is necessarily rendered less perfect. os8 3, =5 & 
flue gas analysis taken by weight, as, for example— This would tend to cause an increase in the amounts of et Ess eS 8 
SE SERRE DERE CO and of unburnt hydro-carbon found in the flue gases. | - _—— 
| N (by A third possible source of difference is the dissociation Ib. per} Ib. per| Ib. per | per 
Hi OO» | 00 | © _ | iterence). |of the water of combustion. | If this occurs, it will intro wad Sg ye 
—— |__ —__|___.—_—_ } duce in ue gases ox. with eight times its * 
Test 805 17.66 | 0.07 7.04 75.23 volume of hyd , instead o the 3.81 times its volume | “* oe. ae : as ao 4 ~ 
ao /____!____|_____ | of nitrogen, Tee ee nl Cdembes tet Be. IY 20.1 “a - pe: 
: ; Pas excess alr. As origi analyses were le the ‘ : . 
the following results are obtained : _____ | volumetric method, this h Arson. would appear 4 the ame =) eae - i 
analysis as nitroge which would not be ught into Hitchcock locomotive 2-30 | 88.6 13.83 0.85 114 
a_i | Com. | Air. N. _|evidence by the calculation. ‘This dissociation, if it } ove ei as Viet we ie 
1b. 1b ee oe oo ae % Ditto 673| 92 | 1841| 064 | 0.28 
Formation of 17.66 Ib. OO» 6.72 | 63.90 | 49.40 | that which would occur if some of the hydrogen from the Ditto 1.280 | 88 12.56 | 0.85 | 0.64 
Formation of 0.07 Ib. OO.. 0.04 0.22 0.17 | coal were toescape unburnt. This question is discussed Ditto 8-240 | 78.8 17.55 | 0.43 | 0.9% 
Introduction of 7.04 lb. O “ 30.59 23.55 a when considering the losses due to incomplete | ar 7 by he = 
Total 5.76 4.71 | 78.12 Smoke. Bow Temperatures.—The amount of heat carried | Pennsylvania Railroad 110| 22.7 | 17.79 | 0.15 | 0.07 
— —_——_— — —_—. | off in the ge products of combustion depends on the Ditto 111 | 27.8 | 16.24 | 0.25 | 0.06 
This shows a consumption of 16.45 Ib. of air per pound | weight of these products as given in column 4 of = | oe | ol oe foe 
of coal, and the weight of the dry gaseous products of Table VITTI. (annexed), and on the smoke-box tem ture oa — os a a A 
combustion per pound of coal actually burned will be | ®t which they escape. In the Pennsylvania Railroad Ditto 102 | 66.5 | 1434] 0.63 | 1.04 
16.45 + 1-0.46 = 16.991b, The subtraction of 0.46 lb, | Company’s report on the tests it is shown that a close Ditto 105 | 77.8 | 1485 | 0.96 | 1.52 
represents the weight of ash and of the water of combus- |®pproximation to the smoke-box temperature (T, ) is Ditto 116 | 71.5 12.94 | 0.62 | 307 
tion obtained from each pound of coal, however burned. | given by the formule :— Ditto 118 | 70.1 12.59 0.69 | 3.86 
It is to be noticed that the calculated weight of the Series 100 T, = 500 + 2.44G = ad = = : a oy ;> be 
ni is less than that in the gas analysis by 2.12 lb., .. T, = 490 + 1.27G Ditto 117| 946 | 1644] 1.02 | 211 
or 0.37 Ib. pound of coal burned. In all of the test » 600 T, = 475 + 1.81G eh oe 
results it —— that the a r.. ona » 800 are &, . & +1.75G i = yd => os ” 
for as much nitrogen as is shown by the analysis. © | wh T, is th ke-box te ture in d Fah Ditto 205 | 52.75 | 18.95 0.69 0 
amount of nitrogen ap ay enaseeented ter fo chown [on 3 on Sees Saee- Ditto 203 | 60.05 | 17.19 | 063 | 0.23 
in column 4 of Table Pr faceuedl. Column 8 of this ns ny a ange a — of dry coal fired per Ditto 206 | 80.83 | 15.29 0.49 0.21 
table shows the weight of the dry products of combustion | ©4 Teation & C0 wre the csieiietien ot Gp td Ditto 200 | 101.73 | 16.14 | 0.59 | 0.81 
Ly ny de wv burned, and column 2 the rate balances, it is only necessary, in addition to the Pe ma Ditte 319 janes inas 1.08 038 
of firin, reac! 7 d t “» : 
Table IX., in addition to the St. Louis locomotive | @ bave smoothed curves for the losses due to the produc- -_ imei oe) ie SS 
teste, gives the figures obtained from some other tests for 495, the fee te tay aa wpe. ge Ditto 213 | 133.43 | 15.10 | 0.99 | 04 
Wee ee ee eee coca Ge pact tp te cated teats tering bane got in _ Biz | 190.06 | 14.76 | 118 | 0288 
tests—Uni tates vernmen enna, 1 an —are . . . i | 0 
stationary boiler tests carried out by the United States canacnegaets gag rate of firing and curves drawn to give oo ont | 1820 | tnee | asl | 0 
Government with the same coal as was used on the St.| 77,44 Ralances.—The CO curves, with the formule f Ditto 603 | 28.50 | 18.94 | 0.87 | 0.12 
Louis locomotive tests. The tests on the Columbus : vO sor Ditto 604 | 42.56 | 17.84 | 053 | 0 
: : the smoke-box temperatures, and the curves for the boiler Ditto 605 | 42.49 | 17.99 | 0.13 | 0.0 
boiler, Nos. 117 and 101, were made by Professor Hitch- | ofciency and the weight of air per pound of coal, gi Di 606 ; "04 | 0.54 | 0.06 
cock on the stationary test-boiler of the Ohio State Uni- hacia rad the cal ts of the pot ge de me <4 — 607 oa pe eae 0.16 
we The Hitchcock locomotive tests are those of | 5: von in Table VI page 457 ante. For each looom Pt Ditto 609 | 92.06 | 15.54 | 1.34 | 0.49 
war the heat balances are given in Table X. (page | F'series of heat balances has been calculated for various — Sia | oe |. 1S 
on : einai rates of firing, distributed regularly throughout the range or | om y tl Os? 
It will be noticed that ps the rate of firing increases | .,vered by the tests. In dealing with these balances and Ditto 613 | 105. ss 12.76 | 1 . “ 
Fr mey with other calculations made from the smooth curves, it = = ae ee = 0 
* Paper read before the Institution of Mechanical | has been found convenient to designate each example by Ditto 905 | 47.4 | 1699 | 0.35 | 007 
Engineers, March 27, 1908. : aseries number, chosen from the thousands. For example, Ditto 809 | 60.61 | 15.44 | 0.62 | 0.06 
. + Since developing this method of calculating the air | the calculated results from the curves of series 600, at a Ditto 806 | 62.38 | 14.79 0.78 | 0.09 
supply the author finds that a similar method has been | rate of firing of 20 1b. of coal per square foot of grate per Ditto 813 | 69.64 | 14.30 | 0.88 - 
by Mr. Michael Longridge (Engine and Boiler Insur- | hour, are given the namber 6001, those at 30 Ib. an hour Ditto Sid | 77.94 | 16.24 | 0.68 oe 
ance Company, Chief Engineer’s Annual Report for 1887, | the number 6002, those at 50 lb. an hour the number = 4 Ss a an | 0.98 
page 75). Mr. Longridge, however, did not bring into | 6033, and so on. As explained above, all the original Ditto 811 | 116.25 | 15.84 | 0.73 | a2 
account the ‘unaccounted for” gas, to which the author | tests are given numbers in the hundreds. In all cases the Ditto 812 | 184.15 | 13.98 1.10 | 0.57 








—— 





1. Loss of Heat in the Products of Combustion.—The pro 
ducts of combustion consist of certain dry gases, as shown 
by the analyses of the flue gases, and in addition to these & 

iderable amount of water-vapour from the water of 


| combustion of the hydrogen in the coal, and from the mou 
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ture in the coal and in the air. There is also a trace of 
sulphuric acid from the combustion of the sulphur. In the 
St. Louis tests, as seen above, the water of combustion 
with the sulphuric acid amounted to 0.40 Ib. pound of 
coal burned. The moisture in the coal was always in the 
neighbourhood of 1 per cent., and therefore the water- 
vapour produced per pound of coal burned may be taken 
with sufficient raps | as 0.41 Ib. This comprises the 
water of combustion and the moisture in the as fired. 
In addition to this vapour, the moisture in the air admitted 
for combustion must be taken into account. The per- 
centage of moisture in the air can be determined from the 
wet and dry thermometer readings which were taken. 
The mean figures thus obtained are :— 


Series 100 ... oe per cent, moisture. 
* Qe 2 ames et 
800 ... oe Jae) ae * 


” 


Thee show that there was a considerable variation in the 


Fig. 46. UNCONSUMED GAS. 


heat of the vapour in the smoke-box. Column 7 gives the 
weight of moisture. carried by the air, which is found by 
multiplying the factor given on 13 by the weight of 
air per pound of coal burned. The total weight of water- 
vapour per pound of coal burned, given in column 8, is 
the moisture in the air, column 7, increased by 0.41 Ib., 
which is the weight of the water of combustion pro- 
duced per pound of coal. Column 9 is column 6 multi- 
plied by column 4, and by the specific heat of the dry 

Column 10 gives the heat of eva tion of 
the water-vapour shown in column 8. Column 11 is 
column 8 multiplied by column 5 and by the specfic heat 
of the superheated vapour. Column 12 is the sum of the 
three preceding columns, and shows in B.Th.U. the loss 
of heat by products of combustion per pound of coal 
actually burned.. This loss is also shown in column 13 as 
a entage of the total heat in the coal. The loss thus 
found is per pound of coal actually burned ; if the loss is 
referred to the coal fired, it will be a smaller percentage, 
as some of the coal escapes unburnt, and the loss calcu- 
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conditions of the various series of tests, but in each series 
es individual tests do not show a wide variation from the 
an. 

The amount of dry gas produced per pound of coal 
burned is given by the curves for the air-supply in 
Figs. 10 to 13, pages 455 and 456 ante. The weight of the 
ar. Y gaseous products ot combustion per pound ct coal 

ed is 0. . more than t i i i 

pound of e weight of air supplied per 
> The amount of heat carried off by the products of com- 
ustion depends on the weights of dry gas and water 
qeecur. produced per pound of coal burned, which are 

etermined as described above, on the temperature at 
— they escipe to the smoke-box, and on the specific 

eat of these substances. Although there is some evidence 
° show that the values of these specific heats vary with 
Heo temperature, the large majority of heat balances 
ritherto calculated have assumed constant specific heat 
: alues of 0.24 for the - gases and 0 48 for the super- 
heated water-vapwr. This practice has been followed 
= tele XI. to. XIV. (page 496), which show the cal- 
bare tion for the four series of tests of the amount of heat 
" ich is lost in the products of combustion for each pound 
4 coal actually burned. The process of calculation in 

ese tables can be readily followed. Column 4 gives the 





difference between the smoke-box temperature and that 
of the outside air. Column 5 gives the Suqnets of super- 





2. Loss of Heat by External Radiation.—This loss was 
not measured in the St. Louis tests, and, as the loss by 
unburnt coal was not measured, the radiation loss cannot 
be determined by difference. It seems, however, permis- 
sible to assume that the loss by external radiation is 5 per 
cent. of the heat utilised by the boiler in e . 
This cannot introduce any essential error, and it harmo- 
nises with the little that has been published on this sub- 
ject. Professor Hitchcock, as quoted in Table XX. 
(page 498), shows a loss up to 3.61 per cent., which is 6.3 
per cent. of the heat of evaporation. Professor Goss says* 
that experiment has shown that a locomotive running at 
28 miles an hour loses by external radiation about 2 per 
cent. of the power developed. i . 

. nae by Imperfect Combustion.—This falls under two 
eads :— 


Fig. 16. PERCENTAGE OF HEAT LOST 8Y 
FORMATION OF CO IN RELATION TO THE RATE OF FIRING 
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Heat in Coal lost by formation of CO. 






















































































lated above only occurs on the remaining coal which is 
burned. These calculations, in which the specific heats 
are assumed constant, form the basis of the res in the 
first four lines of heat balances in Table VI., ree 
ante. For the calculation of the last line of heat ces 
in Table VI., Series 800, the specific heats are assumed to 
increase with the temperature. The relation assumed is 
that shown by the curves in Fig. 17 (above), which are re- 





produced from an article by Dr. H. B. Harrop.* Here the 
specific heats of all the constituent gases of the ucts of | 
combustion are given separately. These specific heat values 
follow generally the work of Le Chatelier and Mallard. 

To facilitate the calculations with these variable specifi> 
heat values, the curves in Fig. 18 were calculated to show 
the specific heats of the dry products of combustion when 
respectively 13 Ib., 16 lb, and 19 Ib. of are produ 
per pound of dry coal burned. Thespecific heats for other 
amounts of gas are easily found for any temperature by 
interpolation. The details of the cilculations of the heat 
lost in the products of combustion per pound of coal 
burned are shown in Table XV. (pie 496), which is 
— to Tables XI. to XIV. (page 496), described pre- 
viously, 








* Journal of Gas Lighting, March 27, 1906, page 854. 














(i.) Loss +! production of carbon monoxide, 
ii.) Loss by escape of unburnt coal at chimney and 


“pan. 

(L} The first-mentioned loss can be calculated from the 
analysis of the flue amy | The Pennsylvania report shows 
the percentage of loss in each test by the production of 
CO. These losses, as mentioned above, have been plotted 
in Figs. 10 to 13 (pages 455 and 456 ante), and mean curves 
drawn. There is a general tendency for the loss by CO to 
increase as the rate of combustion is in , but except 
in Series 100 there is no very serious loss on this score, In 


| Series 100 one individual test shows a loss of 16.33 per 
cent. by CO. This is due to the rapidity with which the 


air-supply falls off as the rate of combustion is in , 
Evidently the difficulty of getting air to the fire limited 


ced | the power of this boiler and prevented the rate of com- 


bustion being pushed above 90 lb. of coal per square foob 
per hour. The relation between the loss of heat by CO 
and the rate of combustion in this case varies so much that 
it is difficult to draw a mean curve to express this rela- 
tion with proper accuracy. The calculations for Series 
100, based on the curve drawn in Fig. 10 (page 455 ante), 

* Professor Goss, Transactions of the American Society 
of Mechanical Engineers, vol. xxii., page 502, 
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CO, indicated this 
a esth the other en 


escape of unburnt coal is 
the most important loss in the heat balance when the 
boiler is working at full power. The coal escapes un- 
burnt in three ways :— 


Per Cent. 
47.20 
2.36 
0.70 


50.26 


In Test 8006 there is known— 
Heat of evaporation seal ooh tee 
Heat lost by external radiation ... 
Heat lost in the production of CO 


This leaves as the loss to be divided be- 


TABLE X.—Borer Erricrgnciks AND EVAPORATION FROM FORMUL. 





Series 100. 


Series 600. Series 800. 





| Series 200. 
| Water Eva- | 
} ater Eva- 
Dry Coal | | ted | 
pora per } 
Test Fired ng Boiler Square Foot Test Dry | Boiler 


- Effi- 
No. | Foot : of | ciency. len ee NO. |Fired.| ciency. | 
Grate. 
212 Deg. 


Water 


Eva 
| vat +f No. 


a : | 
| Boiler Dry | Boiler | Water 

Effi. Coal Effi. | Evapo- 
Fired ciency. | rated. 


Water | 


Evapo- | 
rated. 


Dry 
Coal | 
Fired.) ciency. 


Test 
No, 


Test | 








ge 


} 

— 

Ib. per per cent, Ib. per 

our | hour 

20 ‘ 30 

| 7 | 
60 
80 


per cent/Ib. per hour | 








334 

493 

| 620 

| 723 7 

810 | 6005 

| 885 
911 


per | 

our | 

237 | 8001 

330 | 8002 

485 

610 | 8004 
8005 
8006 


Ib. per per cent Ib. 
hour | h 
20 | 76.2 
80 71 
50 | 62.6 
| 56 
90 650.7 
110 | 46.2 
120| 44.4 


Ib. per per cent Ib. per 
hour hour 
30 
50 
70 
90 
110 
130 


709 
790 


827 








TABLE XI.—Ca.ovunaTIONn 


or Loss or Heat In Propucts or ComBusTIon. 


Serres 100. 


— 
| 9 Ez. ee 





Weight of 

Dry Pro- 

ducts of 
bus- 


tion per 
| Poun : of 


| Burned. 


Dry Coal 
Fired per | ——- 


Foot of | Smoke- 
Grate. Box. 





Moisture 
from Air 


Water Vapour per 
Pound of Coa 
Burned. 


Heat Lost in Smoke-Box per Pound of Coal Burned. 


Total — 
as per Cen 
Total. of Heat in 
Coal. 


| 9 
In Latent In Super- 
Heat of heat of 


To’ 
from Air | 
and Coal Vapour. 





Ib. per hr.| deg. F. Ib. 
20 | 649 

40 598 

60 646 

80 695 

90 719 


.|deg. Fahr. 
837 


886 
434 
483 
507 


Ib. 
17.8 








0.140 


B.Th.U. 
690 
6&8 
634 


915 
607 


. |B.Th. U. 
2811 

2703 

2634 


per cent. 
19.83 
19.1 
18.6 
18.17 
18 


2574 
2549 








TABLE 
Serres 200. 


XII.—Catoutation or Loss or Heat In Propucts or ComBustTIon. 


fired. Consequently, if P is the percentage of heat lost 

by coal escaping oo ah the lossin the products of com- 

bustion is —* 19.3 per cent. of the total coal fired ; or 

calling this P, we have 

P, = 100— P 
“. 1 


P + P = 49.74 


whence, by simple algebra, it is found that P, the loss by 
unburnt coal, is 37.70 per cent, 

The general case is as follows :— 

The calculations in Tables XI. to XV. (annexed) 
determine the loss in the products of combustion (includ. 


ing excess air) as a@ cen of the total heat of 
the coal actually ae In the heat balance this loss 
must be ~~ as a percentage of the total heat of 
all the coal fired. If, of the coal fired, P per cent. escapes 
unburnt, the figures in the last column of Tables XT. to 


XV. must be reduced in the proportion* aa to show 


19.3 
and 


the loss of heat in the products of combustion as a per- 
centage of the heat in the coal fired. Re t this 
percentage by P,; then, if X be the quantity required 
to complete the heat balance as in the above example, 
P + P, a 2 

Let P. be the percentage of heat lost in the products of 
combustion pound of coal burned (last column, Tables 
XI. to XV.), 
then, as explained above, 

A= 100-P 


P. . 
100 * 


(4) 
thence 100 - P 
i ee e 
P + 100 2 =X 
P (100 — Ps) = 100(X - P,); 


_ 100 (X — P,) 
P= "300 (— P2) 6) 


and X and P, being known, P, the loss by unburnt coal, 
can be found. Having found P from equation (5), P,, the 
loss by the fp mage of combustion per pound of coal 
fired, is found from equation (4). The losses thus found 
complete the heat balance. An attempt is made in the 


and 


and 





|| TABLE XIII.—Caucunation or 


Loss oF Heat 1n Propucts or Compustion. 
Serres 600. 








1} 2| 38/ @] 5 6 7) 8| 


| wz | 4s 


nw 





—-- oe 


Water | 
| Vapour per | 


Temperatures, 


| e 
Bs 


ducts of Combustion 


Moisture! 


Weight of Dry 
from Air. 


less 212 Dg. 


Smoke - Box 


Heat Lost in Smoke-Box per Pound 


of Coal Burned. Temperatures. 


Fired per 


Square Foot of Grate. 


3 
& 


Dry Coal 

Smoke-Box. 
Smoke - Box 
Smoke - Box 





0.581 
0.580 














7 | 
! 


Qa 


96 
100 
106 
lll 
118 
123 
127 


2894 
2316 
2800 
2806 
2826 


2844 | 19.10 
2887 


| 19.4 } 6007 | 








TABLE XIV.—Catounation or Heat Lost 1n Propvots or ComBUSTION. || 
eRIEs 800. Constant Sprctric Heart. 


less 212 Dg. 


13 


7 8 9 


e Water a 
| Vapour per 
| ftend of 

|Coal Burned. 


a 


10 11 12 


Heat Lost in Smoke-Box per Pound of 
Coal Burned. 


Weight of Dry Pro- 
Cent. 
of Heat in 


ducts of Combustion 
Coal. 


per Pound of 
Total Loss as 


Moisture 
from Air. 


per 





| 
| 
| 


BThU B.Th.U.!B.Th.U. | B.Th.U. | per cent 
1991 17 

17,85 
18.10 
18 22 
18,30 
18.15 
18 


2070 


eesssss 


TABLE XV.—CatcuLation or Heat Lost 1N Propucts or CoMBUSTION. 
Serres 800. VariaBLe Sprciric Heat. 





ae | | 
3). 4 | 6 | 6 7 | 8 
Water 


Vapour per 
Pound ot 
Burned. | 


i] 


Temperatures. 


Dry Coal Fired per 
Square Foot of Grate. 
less 212 Dy. | 

Dry Flue Ga: 

Pound of 

Latent Heat 

of Vapour. 


Smoke-Box. 


Heat Lost in Smoke-Box per Pound of 
Coal Burned. 








o | wo {|u| wz | os } oo Bae 


Specific 


r 


Square Foot of Grate. 


| Temperatures. 


of Heat in 
45 


per 
Smoke-Box | 


Superheat of 
Vapour. 
Tota! Loss as 
Cent. 


pmoke-Box 





Moisture | 


ze 


0.08 | 0.49 | 2070 
008 | 0.49 | 2140 
0.07 | 0.48 | 2180 
& | 0.07 | 0.48 | 2205 
14.4 | 0.07 0.48 | 2240 
13.7 | 0.06 | 0.47 | 2245 


555 
555 
544 
544 
644 
533 





(a) Partially unconsumed as sparks. 
(b) Partially unconsumed in the ash-pan. 
(c) As unconsumed gas in the products of combustion. 
This last entails a seconda’ 
(d) The sensible heat o 
smoke-box. ; 
As the necessary observations were not taken, it is not 
possible in the t tests to determine the separate 
value of each of the four items of the loss by unburnt 
coal, but the total amount of heat lost can be determined 
by the method now to be described, which is illustrated 
by the following example :— 


loss 
the unconsumed gas in the 


| 1b. |B. Th.U, 8. Th.U.| 





578 
613 
648 
€83 


2895 8006 


Weightof Dry Products 


10 ll | 12 | 13 rr 


aw 
© 


r 


= 


Heat Lost in Smoke-Box per Pound of 
Uoal Burned. 


2 os 
wo 
5 
2 


from 


Cent. 


of Heat in 


of Combustion 
_ Pound of Coal Burned 


Air & Coal. 


per 


Moisture 
Total 
Total Lovs as 





Ca 
> 


Sth onthe 
886 | 


16.4 | 
15.7 
15 
14.4 
13.7 | 


| 


eeeosss 
Co oo 
399 -= 
$333 

eeesss 

33S 


“<7 


8§ 
war 





tween the products of combustion and 


unburnt coal 49.74 


100.00 


_ Table 14 (above) shows that the heat lost in this test 
in the products of combustion is 19.30 per cent. of the 
total heat of the coal actually burned. Now if, for 
example, 25 og cent. of the coal were to escape unburnt, 
the loss in the products of combustion would apply only 
on the remaining 75 cent. actually burned, and would 
be 0.75 x 19.3, or 14.5 per cent. of the heat of all the coal 


Appendix to separate the total loss by unburnt coal into 
its constituent parts. 


Tests aT ALTOONA WITH Bituminous Coat. 
At the close of the St. Louis Exhibition, the locomo- 


* This is an approximate factor to x re | the calcula- 
| gs 100 -P + b d is 
| tion. The exact factor would be 10 where 

the loss by the sensible heat in the unconsumed gas 
| expressed as a tage of the total heat in the coal 
| fired. The effect of d is so small that it is negligible. 
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tive testing plant was transferred to the shops of the 
Pennsylvania Railroad, where it is now in opera- 
tion. The author had an opportunity of visiting Altoona 
recently, and through the courtesy of Mr. A. W. Gibbs, 
General Su tendent of Motive Power, was furnished 
= i ~ of some tests made with one of oe. 
dard Pennsylvania Railroad single-expansion ‘ tic * 
type locomotives. This engine has cylinders 20} in. in 
diameter, with 26 in. siroke, and driving-wheels 6 ft. 8 in. 
in diameter.* 

Three series of tests were run :—(a) with the full grate 
area of 55.5 square feet ; (8) with the front of the grate 
covered with fire-brick so that the effective grate area 
was reduced to 39.5 square feet, the ratio of grate area 
to heating surface being 1 to 58.7; (7) with the effective 
grate area still further reduced to 29.76 - pe feet, giving 
a ratio of grate area tc heating surface of 1 to 77.9. 

In each of the series four tests were ran, one at 80 revo- 
lutions per minute with a nominal cut-off at 15 per cent. of 
the stroke, one at 120 revolutions with 20 per cent. cut-off, 
one at 160 revolutions with 25 per cent. cut-off, and one 
at 160 revolutions with a cut-off of 32 per cent. This last 
combination of speed and cut-off taxed the boiler to its 
maximum capacity. 

The coal used contained more volatile matter than that 


Per ~. 
Cont Fig.22. LOSS BY FORMATION OF CO IN RELATION 
4 TO |THE RATE OF 
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used at St. Louis (35 per cent. instead of 16 per cent.) and 
was less friable. An ultimate analysis was not made, 
The proximate analysis of the coal was :— 


: Per Cent. 
Fixed carbon ... se < 57.2 
Volatile combustible 35 
pW in =. 6.7 
Moisture 11 


The author has analysed the processes of combustion in 
the three series of tests by the methods described above 
for the St. Louis tests. 

In the first place the boiler efficiencies F were plotted in 
Fig. 19, page 495, in relation to the rate of eva tion 
per square foct of heating surface W. As before, the 
relation between boiler efficiency and rate of evaporation 
can be expressed by a linear equation of the form 


F=B-NW, 
B and N being constants, which for the Altoona tests have 
the following values :— 


Series, B. N. 
a 81 1.65 
B 85 1.88 


Y 87 2.10 

Figs. 20, 21, and 22, pages 495 and 497, show respectivel 
the amount of air supplied per pound of coal barwh, the 
smoke-box temperatures, and the loss by the formation 
of CO taken from Table XVI, 498. These quan- 
tities are plotted as ordinates, the abscisse in all three 
figures being the total weight of dry coal fired per hour. 
As before, the experimentally-determined quantities are 
plotted as points, and smooth curves drawn through 
them. From these smooth enrves the figures in Table 
XVIL,, page 498, are obtained. and the heat-balances in 
columns 3 to 7 of Table X VIII. have been caloulated. 
The heat-balances for Series 8 are shown graphically in 
Fig. 23, above, 

In analysing the present series of tests the rate of com- 
bustion has been measured by the total weight of coal 
~ Le a —< not, as for baw St. Louis tests, <= 

ight o square foot of grate area per hour. 
This has been done because it was found that if any given 
a of coal—as, for instance, 4000 lb.—is fi per 
hour, the boiler efficiency is independent of the grate 
res, being practically the same whether the coal is 

urned on the grate of 55.5 square feet at 72 Ib. per 
Square foot, or on the grate of 29.76 square feet at 134 Ib. 
per square foot per hour. This can be seen from Fig. 19, 


* See Fig. 25 on page 455 ante, 











Cae, me “~— & boiler B recemes tl of hg three — 
of tests might, for all practical purposes, be represen’ 
by asingle straight line. The reason, of course, is that 
in the three series of tests the fire-box volume is the con- 
trolling factor in the combustion, and is constant; so 
that a given quantity of coal has in all three tests prac- 
tically the same opportunity of complete combustion, 
aa of the rate at which it is fired per square foot 
of gra 
Summary or REsvts. 

St. Louis Tests.—The calculations which have been 
described have determined for various rates of firing for 
each locomotive the values of the five items of the heat- 
balance. 

1. Loss by formation of CO. 

2. Loss of heat carried off in the products of combustion. 

3. Loss by coal escaping unburnt. 

4. Loss by external radiation (assumed). 

5. Useful hoat of evaporation. 

_ The various values found for these items are collected. 
in tabular form in Table VI. (page 457 ante), and are 
shown graphically by the curves in Figs. 5 to 8 (p 455 
ante). These figures show for each locomotive the dis- 
tribution of the total heat of the coal among the various 
items of the balance. To show how the items vary 
between one locomotive and another, the curves in 
Fig. 9, page 456 ante, have been drawn. 

rom an examination of the heat-balances it will be 
seen that they are calculated for rates of firing of from 
20 Ib. to 140 lb. of dry coal per square foot of grate per 
hour, and that within these limits the four chief items of 
the heat- ce are affected as follows by an increase in 
the rate of =, 

The loss by CO increases from a trace up to about ope 
cent., except in series 100, which is abnormal in this 
respect, and shows losses up to about 13.8 per cent. 





forced it was not ible to get enough air through the 
fire to burn all of the coal fired. 

The figures obtained show that the locomotive of series 
100 is particularly choked for want of air. The author 
learnt with much interest, after Lng | the foregoing, 
that since the tests the Pennsylvania Rai has in- 
creased the area of the air-inlets in the ash-pan of this 
locomotive, with the result that it steams much more 
freely and efficiently. 

Altoona Tests.—The heat balances in Table XVIII. 
poge OF, nee caseeped Sr wate Se ‘ ing from 

Ib. to 5000 Ib. of coal per hour. Wi in these Lim: ‘its, 
which correspond to the range co by the tests at St. 
Louis, the four chief items of the balance are affected as 
follows by an increase in the rate of firing :— 

The loss by CO increases from 0.4 to 2.4 per cent. 

The loss of heat in the gaseous products of combus- 
tion decreases from about 18 per cent. to about 15 per 
cent. 

The lozs by unburnt coal increases from about 10 per 
cent. to about 28 per cent. 

The boiler efficiency decreases from about 68 per cent. 
to about 52 per cent. 

The efficiency of the absorption of the heat actually 

roduced, Table XI1X., page 498, is, as found in the 

t. Louis tests, practically independent of the rates of 
combustion and evaporation, varying only from 78.4 to 
79.7 per cent. That is, under all conditions of working, 
the boiler absorbs about 79 per cent. of the heat pro- 
duced by combustion, while the boilers at St. Louis 
showed a constant efficiency of absorption of about 81 


per cent. 

The Altoona coal, having a higher percen’ of vola- 
tile matter than that at St. Louis, did not give 
quite such a high boiler efficiency at the lightest | 
but it enabled the boiler to be forced to a higher rate o 
evaporation, and gavea higher efficiency at the maximum 


Fig.24. SPARK LOSSES. 
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The loss of heat in the gaseous products of combustion 
decreases from about 18 per cent. to about 11 per cent. 

The loss by unburnt coal increases from about 4 per 
cent. to about 40 per cent. 

The boiler efficiency, being affected by the combination 
of the above changes, decreases from about 74 per cent. 
to about 43 per cent. 

The heat-balances show the results of two separate 
operations within the boiler—viz., the production of heat 
by combustion in the fire-box, and the absorption of heat 
—— heating surface. It is interesting to separate the 
efficiencies of these two operations. 

The losses by CO and by unburnt coal are due to 
incomplete combustion, and affect the efficiency of that 
process only, while the loss of heat in the gaseous products 
of combustion determines the efficiency of the heat- 
absorption. In Table VII., page 457, the efficiencies of 
combustion and heat-a tion are com , in tion 
to the rates of firing and of evaporation. Oolumn 3 oe 
the efficiency of combustion, which is obtained by deduct- 
ing from 100 the percentages of heat lost in the formation 
of CO and in the unburnt coal. Columns 4 and 5 show the 
efficiency of the heat-absorption, referred respectively to 
the total heat in the coal fired, and to the heat actually 
produced by the combustion. The heat absorbed is the 
effective heat of evaporation plus the heat lost by external 
radiation. 

It appears from these figures that the efficiency of the 
absorption of the heat is practically independent of the 
rates of combustion and evaporation, so that under all 
conditions of working the heating-surface absorbs about 
81 per cent. of the heat produced by combustion. Ap- 
pemnetely, the same figure is obtained for all four 

ilers, although they vary considerably as regards 
design and ratio of heating-surface to grate area. The 
figures show that the efficiency of the boiler, as a whole, 
is mainly determined by the efficiency of the combus- 
tion, which falls rapidly as the rate of combustion is 


in 4 

Although the smoke-box temperature at which the 
products of combustion escape increases as the rate of 
combustion increases, the percentage of the total heat 
carried away by these gases is reduced. This is due to 
the reduction of the weight of gas produced per poun 
of coal burned. Table VITI., page 494, shows the weight 
of the products of combustion in relation to the coal fired, 
and to the coal actually burned. It will be seen that when 
the rate of firing was increased from 30 Ib. to 130 lb. per 
square foot of grate, the weight of the products of com- 
bustion was reduced from about 181b. to about 8.51b. per 
pound of coal fired. For complete combustion about 
11 Ib. of air are required, so that when the boiler was 





Coal Fired per Footof Grate Hou. 
~~ Rate of Firing, a5) 


boiler power. In the St. Louis tests the highest rate of 
evaporation obtainable was about 16.3 Ib. of water from 
and at 212 deg. Fahr. per square foot of heating surface 
- hour, the corresponding boiler efficiency being about 

per cent. The tests at Altoona show a maximum 
a of 18.6 lb. of water per equare foot of heating 
surface per hour, with a boiler efficiency of about 51 per 
cent. 

In examining the effect of the variation of grate area 
in the Altoona tests, it will be seen from Fig. 19 (page 495) 
that at any given rate of evaporation there is very little 
difference between the efficiencies of the t series. 
Also it will be noticed that at the lower rates of evapo- 
ration the largest grate gives the lowest efficiency, and the 
smallest grate the highest efficiency ; while at the high 
rates of evaporation the reverse is the case, the largest 

te giving the highest efficiency. This is due to the 
act that the resistance to the passage of the air through 
the grate is least with the large grate and greatest with 
the small grate. At low rates of combustion the most 
important losses are those due to an excess of air; con- 
sequently the grate has the lowest efficiency. Ab 
the high rates of combustion the most important losses 
are those due to coal escaping unburnt from a lack of 
sufficient air for proper combustion, and hence the largest 
grate, by admitting the air most freely, gives the highest 
efficiency. 

The paper is illustrated by twenty-five figures in the 
letterpress, and is accompanied by an appendix, with 
one figure. 


APPENDIX. 
Loss + Rena through Unburnt Coal.—As described on 
es 494 and 495, the heat lost through coal escaping 
unburnt comes under four heads :— 
(a) Loss by eo. 
(6) Loss in ash-pan. 
(c) Loss by unconsumed gas. 
\d) Loss by heat in unconsumed Sie 
e losses from sources (c) and (d) can be calculated if 
an accurate complete analysis of the flue gases is 
made. The analyses for the tests under consideration do 
not determine the amount of unconsumed gas which 


d | escapes, but, as will be shown below, an estimate can be 


made, 

The losses from sources (a) and (b) could have been 
determined by direct measurement ; but, unfortunately, 
this measurement in the St. Louis boats was not success- 
fully carried out. The Pennsylvania Railroad ym ay Ba 

rt says :—** No attention was paid to the ashes in 
ash-pan as it was felt that the analyses of the coal gave a 
more reliable figure for the ash than weighing the actual 
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ash, because the draught in a locomotive fire-box is so 
great as to draw a part of the ashes through the flues and 
give incorrect data if actual Ly ope were It was 
not found possible to catch all the sparks passing up the 
stack, as the force of the draught in the heavier tests 
carried some of them out at the top of the smoke-stack of 
t. These sparks fell on the roof of the building, 
tal period of the tests were estimated to 
weigh about 97,000 lb. The cinders caught in the smoke- 
box and the sparks caught in the stack in the same 
amounted to 53,500 1b. As about 750 tons (of 2000 lb.) of 
coal were burned, the cinders and sparks were about 
10 cent. of the total weight of fuel.” ‘ 
rough idea of how the total loss of heat ascribed to 
unburnt coal is divided among the four sources of loss 
may be gained by the following consideration :— “ 
(2) Spark Losses.—In two of the series of tests carried 


TABLE XVI.—Oagicinat 


od | bustion during their passage through the tubes. There 


heat in the hot ashesis negligible. Mr. Longridge, in his 

quoted above, showsit to be less than 0.5 per cent. 

c) Loss by Unconsumed Gas.—This gas, if of a hydro- 

carbon nature, may have two sources of origin. It ny 
be produced at the grate by the distillation of whi 

is not reached by sufficient air for combustion. It may also 

pod ges xigs by the partial distillation of the particles of 

which are carried off the 


=e by the draught, and 
which are in contact with the heated ducts of com- 


aI arene Talla TX (ene aba) dines the weight 
gases. umn 4 of Table IX. (page gives the weig’ 
of ni , which is shown by the analyses to have the 


Of the coal fired only 56.47 per cent. is actually burned in 
this test, so that if g, is the weight of unconsumed gas in 
pounds per pound of coal fired, 

9, = 0.1505. 


The heating value of oy Ay is about 19 per cent. ter 
than that of the coal, so that the loss of heat in the un- 
consumed gas is about 18 per cent. of the heat in the coal 
fired. Assuming that the opie heat of the unconsumed 

is the same as that of the products of combustion, the 
sed by the sensible heat in this unconsumed pas will bear 
the same ratio to the loss by the products of combustion 
as the weight of the unconsumed gas bears to the weight 





same volume as this unconsumed gas. These figures are 
also plotted in Fig. 15 (page 495) in relation to the rate at 
which the coal is fired. It is obvious that there is a 
general tendency for the weight of unconsumed gas to in- 
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TanLe X VIII.—Heat Balances, &c., from Smooth Curves 
(Altoona Tests). 
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out at St. Louis the locomotives were not fitted with the 
American self-cleaning smoke-boxes, and, consequently, 
larger quantities of cinders and sparks were coll 
than was the case in the other series of tests. From 
these tests, Series 500 and 700, the losses of heat, by the 
unburnt coal escaping through the tubes as sparks, have 
been calculated and plotted in Fig. 24, page 497, in relation 
to the rate of combustion. The spark losses from Pro- 
fessor Hitchcock’s tests, given in Table X., are also plotted 
in Fig. 24, together with some figures from tests by Pro- 
fessor Goss at Purdue University. Of course, these tests, 
being from a coal of entirely different quality, are not 
directly comparable with the St. Louis tests. The line 
O M may be taken as representing roughly the probable 
relation for the St. Louistests. This does not include 
carbon in the form of soot and smoke. 

(b) Ash-Pan Losses.—It is not easy to make an accurate 
estimate of these for the St. Louis tests. Professor Hitch- 
cock, in his service tests, shows losses of from 1.08 to 5.40 
per cent. in the ash-pan. Probably the losses at St. Louis 
were nearer the lower than the 
the tests were made with the engi 
good quality, and a specially skilled fireman. 


: higher of these figures, as 
statio , coal of 
loss of 
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of the ucts of combustion. In the case of Test 2007, 
using the above figures, the loss by sensible heat in the 
unconsumed gas is 2 per cent. of the heat in the coal fired, 
Then the losses by unburnt coal are as follow :— 


TaBLe XIX.—Heat Balances, d:c., from Smooth Curves 
(Altoona Tests). 
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Calculating in the same way for Test 2003 with 70 lb. of 
coal fired per square foot of grate per hour one obtains :— 


Per Cent. 
. 1l 


12.1 

11 
24.2 
25.2 


b. Remainder for ash-pan losses... 1 


The figures obtained by these calculations appear to be 
credible and to justify to that extent the assumptions on 
which they are ; 

Other Heat-Balances.—The only other, published heat- 
balances for a locomotive which the author has been able 
to find* are given in Table XX., annexed. These show 
boiler efficiencies of about 60 per cent. at rates of firing 
of about 90 Ib. of coal per square foot of grate per hour, 
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crease as the rate of combustion increases, but at the 
same time it is difficult to discover any exact law ne the 
and ap- 
pears at least to give reasonable results. © special 
authority can be claimed for it, and it is only put forward 
as a speculation as to the results which might be obtained 
from complete analyses. 

This line has the equation N = 0.30 + 0.006 G, where 
N is the weight of nitrogen of the same volume as the 
unconsumed gas, expressed in pounds per pound of coal 
actually burned, and G is the pounds of dey coal fired per 
hour per square foot of =. 

Then, if the error of the Orsat apparatus is 0.30 for all 
gas mixtures analysed (that is, from 1.5 to 2.5 per cent. 
of the whole weight of gas analysed), and if the uncon- 
— gas has a oe similar ° that of te spa 

-gas, the weight of the unconsumei gas in pounds per 
pound of coal actually burned is 
g = 0.00194 G. 
In the case of test 2007, where 140 lb. of dry coal are fired 
per square foot of grate per hour, 
g = 0.272 Ib. 





~ | which is somewhat higher than the St. Louis tests. The 


' loss of heat in the products of combustion is subdivided 


_ | into the heat in the products of perfect combustion, the 


| latent heat in the water-vapour, and the heat lost in the 
| excess air. These total about 20 per cent., which is con- 
siderably higher than the values given in Table I. for the 
Ss. Louis tests. No determination was made of the losses 
in unburnt gases. Probably an application of the methods 
employed in the present paper would reduce the loss by 
products of combustion and increase the loss by incomplete 
combustion. The losses by unburnt coal in the solid form 
at ash-pan and chimney were measured directly. 








wees yo eran | and 
ain ipbuilding an gineering Company, Copen- 
hagen, had @ very unsatisfactory year in 1907, the profits 
on the year only amounting to 2007. The report attri- 
butes this result to a complexity of diverse causes, 

strike, followed by 8 


am t which were a parti 
coments lock-out for twenty days at the shipyard, and 
several calamities of a somewhat unusual nature. The 
new training ship Viking simply turned over while still 
at the company’s quays, and before delivery had taken 
place, and several unsuccessful constructions and mis- 
calculations also caused very serious losses. Woes 
expenses have also increased very materially ; the hig! 
prices for coal have, for instance, caused a serious addi- 
tion to the ordinary expenditure. The eerng de- 
a has been very busy throughout the year, an 

as yielded fairly satisfactory results. The new sepa 
rator will now be brought out, and there has been & 
very keen demand for Diesel motors. The building of 
the new steel works has been somewhat retarded, 
they will not be ready till the autumn. It is hoped that 
the results for the current year will be much better. 

* Professor A. E. Hitchcock (Transactions of the 
American Society of Mechanical Engineers, vol. xxv. 
page 260, and vol. xxvi., page 290). 
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SAFETY APPLIANCES ON LOOMS IN 
COTTON MILLS. 

TaKING the average of the last half-dozen years, 

no less than 470 accidents have been reported as 

occurring each year in .cotton-weaving sheds. In 


| things did ee in all weaving-shops. But the 
| working of the loom (Fig. 2) was generally so 
‘intensely human, and subject to the hand-throw 
of the weaver and her picking-stick, that nothing 
striking could occur. 

When, however, the facter of steam was intro- 


| broad looms—8 ft. to 12 ft. long—making fifty 
| picks per minute, will do little damage, notwith- 
| standing their heavy movements. A smaller calico 
| loom moving at 120 to 180 picks would throw its 
| Shuttle at a fearfully rapid rate. Such a shuttle 
| would leave the warp-shed with a speed of at least 


fact, next to self-acting mules in spinning factories, duced for driving looms, several untoward -events | 20 ft. per second. With a sharp-headed instru- 
the loom has been for long the most prolific source happened. Accidents came thick and fast, the| ment such as a shuttle-peg (Fig. 4) this rate is 
of casualties in cotton mills. The injuries have, | chief among them being from shuttles, which flew | fraught with danger. 


in the majority of instances, been inflicted on 
women and girls, who form the bulk of the em- 
ployés in every weaving-shed. 

Another point of public.interest and mechanical 
import is that while the accidents from seft-acting 
mules have, during the period just mentioned, 
diminished in number: by 20 per cent., and in 
severity to an inestimable degree, the accidents 


in the air from their containing-boxes at amazing 

rates, and did serious damage to the heads and 
| eyes of the weavers. And so it has been all through 
the chapter ; the shuttle was, and is still, the chief 

source of injury. Close on a hundred accidents, 

all causing degrees of suffering and absence from 

work, occur annually from flying shuttles alone. 
Before the introduction of shuttle-guards we have 


To lessen this obvious risk shuttle-guards have 
done excellent service. They are not intended to 
—— shuttles flying, but to deflect them in their 

ight, so that no vital part, such as the face, head, 
or neck of the weaver, may be struck. A shuttle- 
cag & contrivance requiring mechanical skill, 
oth in its construction and in its fixing ; other- 
wise it will be, as it has too often been, a mere 


from looms have shown much less actual diminu- | known five to eight shuttles fly in a single day in a ornament—a useless encumbrance. Many shuttle- 
tion. The reason of this will be clear when we bear | shed of 600 looms. In the majority of instances | guards have been rendered entirely nugatory by 
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in mind that mules have been considerably improved 
in their fencing arrangements, while the guarding 
of looms has, up to recently, been somewhat spare 
and tardy. Now, however, a decided move has 
been initiated by several important firms of machine 
makers, and we are on the eve of further develop- 
ments for ensuring all reasonable safety in working 
the loom. 

Its premier place in the category of cotton 
machinery. is amply justified. No piece of me- 
chanism is more productive of excellent work and 
good returns. he better the loom the more 
likely is the employer to obtain from it its comple- 
ment of working capacity. Any source of accident 
in a loom is to be deprecated if a remedy be avail- 
able; and specific guards have been in use for 
years in some mills, with a resultant shortening of 
the accident roll. 

Is has frequently been demonstrated that safety 
appliances, even considered as a fixed asset in the 
mill, have been most salutary to employers and 
employed, and in no department of ‘work is this 
more certain than in the weaving industry. 

Keep the weavers working, the looms running, 
the output of cloth regular and uniform, eliminate 
accidents by checking their causes, and we have a 
condition of affairs which cannot but benefit the 
bearer of the first cost. 

the earliest form of hand-loom (Fig 1) knew 
nothing of accident, save from the occasional drop- 





Ping of a heavy weight on the weaver's feet. Such 





the injuries were not severe, 
but in several they were 
serious, and some involved 
the loss of an eye. 

It is somewhat peculiar 
that many shuttle accidents 
bring injury to the eyeball, 
or to parts of the head very 
near to it, and many specu- 
lations have been made as tothe reason of this curious 
coincidence. From close experience and observa- 
tion of this matter, the cause appears to be fairly 
obvious. The moment the shuttle leaves the warp- 
shed (Fig. 3, page 500) it is ‘‘ spotted” by one 
weaver or another, who involuntarily looks right in 
the direction in which the shuttle is coming. There 
is little or no time to elude it. Asarule, itis anear 
weaver who is struck, not one 20 yards away. A 
weaver at a distance would be well able to ward off 
the blow by stooping or darting aside. The worker 
on the pair of looms next to one from which a 
shuttle flies has practically no choice. She has not 
time to consider what is happening ; something is 
shooting through the air ; she looks and is struck. 

Shuttles still fly. Scarcely a day passes in an 
average-sized weaving-shed without “‘ flyers” being 
hurled along the loom-ways. They do not create 
much alarm unless someone is injured. 

The rate of motion of a flying shuttle differs'in 
the various stages of its flight and depends largely 


Fie. 





upon the picks per minute of the loom. Powerful 
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amateurish and unskilled setting, and casualties 
have occurred, to the dismay of employers, after 
they have spent money on guards. 

Shuttle-guards, preferably of strong steel wire- 
rod, should be as long as possible from the weft- 
fork at one side of the loom to the shuttle-box at 
the other (Fig. 5, page 500); and the space left at 
each end between the shuttle-box and the guard 
should be rather less than half the length of the 
shuttle in use. In this way the shuttle has very 
little chance of flying out between the warp-shed 
and the box. The guard may be in one straight 
length (A, Fig. 5), and attached at each end of the 
slay-cap ; or it may be indented, as shown in Fig. 6, 
to fixing-points at the centre and extremities of the 
slay-cap. A shuttle-guard, when moving to and 
fro with the slay, should allow of about jin. space 
between itself and the top of the loom-temple ; 
weavers frequently examine the selvage near the 
temple with their fingers. The distance between 
the guard and slay-cap should be such as to prevent 
the shuttle in any position from slipping or shoot- 
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ing between. To ensure this condition the cag 
should be } in. less than the width of the shuttle. 

Guards which are made of rod-steel are either 
semi-automatic or rigid. The guard shown in 
Fig. 5 is rigid ; it cannot be lifted or lowered with- 
out detaching the fastening screws; and the shuttle, 
when placed in the warp-shed, must be inserted 
under it. bi 

In Fig. 7 we have an example of the semi-auto- 
matic type. The weaver is able, quite easily, to 
thrust it’on its hinges against the reed while she 
inserts the shuttle in the shuttle-box. When this 
is done the guard immediately springs back (Fig. 8) 
by virtue of coils of steel ribbon which are fixed to 
the central and extreme hinges. If the guard does 
not immediately rebound, it is likely todo so when 
the loom is set in motion, by the impact of the 
reed on the edge of the cloth. 

For several reasons the semi-automatic guard is 
more convenient. It is never in the way. of the 
weaver when shuttling the loom, and it allows of 
close examination of the warp-shed from the reed 
to thecloth-edge. But with the continuous impact 
of the reed against the cloth at every pick, the 
springs become weakened, and frequently get out of 
order, . Then weavers are tem sted to tie the guard 
back against the slay-cap, so that it becomes quite 
useless. 

‘In larger looms an intermediate rod is fitted 
between the outer‘one and the slay-cap. This 
strengthens the guard as‘a whole, and makes dis- 
location by the weaver impracticable. 

Next to flying-shuttles, picking-sticks and pins 
are the chief causes of injury. About eighty acci- 
dents happen yearly from these details.’ ‘The appa- 
ratus for picking is extremely simple. In Fig. 9, at 
A, is seen the picking-stick on an over-pick loom. 
At the outer extremity of the stick is a slightly 
twisted leather band, which is turned round the 
stick three or four times. The band is punctured 
with circular apertures at intervals of 1 in., and 
when wrapped round to the extent desired, this 
band is fixed by a pin at B (Fig. 9), which passes 
half way through the picking-stick. 

These pins protrude 1 in. or 2in. above and 
become loose. They are then thrown out by the 
rapid twist of the picking-stick ; the band becomes 
unfurled, and the end of the stick hits the luckless 
head of the weaver who is bending over and ex- 
amining her cloth. It also happens from sudden 
and frequent twisting that the leather bands break, 
and similarly allow the end of the picking-stick to 
be thrown forward, maybe, against the weaver’s 
arm, with such force as to cause injury. 

To obviate these casualties, in some sheds the 
picker-bands have been doubled. The two are 
never likely to break at the same moment, and if 
one band breaks, the picker is held pro tem. by the 
other, The broken band is then replaced by a new 
one. 

The difficulty of projecting pins has been remedied 
by adopting shorter pins with rounded heads lying 
flush with the top of the leather. 

Cog-wheels in looms or in any other machine 
are always to be regarded with caution if uncovered. 
Even if their revolution be comparatively slow, this 
has’ been proved to be no bar to accidental injury. 
In: looms such mags: from toothed wheels has 
often been serious. me of these wheels (Figs. 10 
and 11), which operate the cloth beam and taking- 
up roller, move so slowly that covers for the teeth 
are not deemed necessary. The teeth do as much 
to secure the uniform tension of the cloth as to 
revolve the ‘rollers, and are useful in tightening-up 
when starting to weave with a new warp. 

But the toothed wheels, known as ‘‘ tappet and 
crank ” wheels, behave very differently. They are 
shown in Fig. 12, where, at the loom end, the 
upper wheel operates the loom-crank, and the 
lower the tappet-shaft,. These wheels make 150 
to 220 revolutions per minute, with a peripheral 
velocity of about 12 ft. per second. Obviously 
there is risk here, particularly when many weavers 
will persist in cleaning the loom-end while the 
machine is in motion. , Such cleaning with hand- 
brush or cotton-waste must bring the hand peril- 
ously near the intake of the wheels. It is thought 
by some employers that the balance-wheel, which 
is seen (Fig. 12) fixed on the end of the crank-wheel 
shaft, should afford protection from these cog-wheels. 
Statistics prove the reverse. The spokes of the 
balance-wheel have been a prolific source of broken 
and mutilated fingers, and efforts are now being 
made to produce balance wheels with disc interims 
instead of spekes. With such plate-wheels and a 
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Semi-Automatic SHutrLe-GoarRp PusH«p 
AGAINST THE REED. 














Fic. 11, Ciora Beam Waeets on Lerr Sive or Loom. Fic. 12, Tapper ano Crank Toornep Waests. 
guard for the intake of the be and crank-wheels frame (Fig. 13, page 504). These wheels have the are generally approached by operatives with ex- 


some of the most expensiye loom: accidents would | peripheral velocity of the driving-pulley—150 to | treme caution. 
be entirely obliterated. : | 220 revolutions per minute. They present similar | Where, as in Fig. 14, page 504, this train of wheels 

Another important train’ of toothed wheels | risks to those of the tappet and crank-wheels when | is supplanted by a plain brake-wheel attached to 
ppears between the driving-pulley and-the loom- | weavers-are cleaning loom-ends ; hence these parts | the shaft of the driving-pulley, the risk is propor 
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tionally reduced. The intake of the driving-pulley 
and strap is, to some extent, ed by the strap- 
fork, which is a fixture on all looms. 

A curious ‘‘ trap” for the unwary operative is to 
be seen in the catch A, Fig. 15, page which is 
made to engage with the ledge on the stop-frog B, 
Fig. 16, in connection with the weft-stop motion in 
fast-reed looms. It will be obvious from the position 
of the hand in Fig. 15 that if the weaver’s fingers 
in any way interfere with the free motion of this 
catch, severe injury must ensue. From various 
causes fingers do enter this prohibitive spice at the 
critical moment when the stop-catch is closing on 
the ledge, and they are generally so seriously 
crushed as to require amputation. To obviate this 
form of accident, small steel plates are fitted just 
over the catch and frog, to prevent any admission 
of fingers to the space referred to. 

Equally curious as a source of injury are loom- 
hammers. One of these peculiar parts is shown in 
Fig. 17, page 504, at A, and much resembles in form 
an ordinary hammer-head. It has a ledge engag- 
ing the hook of the weft-fork during the progress of 
the action of the loom. This hammer moves on a 
fulcrum to and fro at right angles to the breast- 
beam B, andas it is constantly under the force of a 
fixed propelling lever, its extent of motion either 
way is strictly determined. The danger arises 
when the hammer-end, in its forward movement, 
approaches too near the breast-beam B. When 
this happens, if a finger should inadvertently be 
resting on the breast-beam, as indicated in Fig. 18, 
it will either be cut through by the hammer-end or 
severely crushed. To remedy this contingency is 
not difficult. It may be accomplished either by 
raising the hammer so that in its outward move- 
ment it may pass about an inch above the upper 
surface of the breast-beam ; or by shortening the 
hammer-end so as to leave proper finger-s 
between its extreme point and the inner side of the 
breast-beam. 

Projecting heads of set-screws on the collars of 
driving-pulleys and on the tappet and crank-shafts 
have been responsible for many casualties. During 
cleaning operations loose waste or cloth becomes 
—— on the square corners of the screw-head, 
and the weaver’s hand is drawn in and lacerated. 
The obvious preventive is either to countersink the 
screw-head to the outer level of the collar and 
fasten it by means of a box-key, or else to fence the 
ssvow-laiel. 

Where countersinking has been found imprac- 
ticable owing to a thin narrow collar, grub-screws 
(Fig. 19) have’ been inducted into the unaltered 
screw-hole, The grub-screw is actuated by a 
specially constructed square key much after the 
style of a railway-carriage door-key, but with a 
stronger handle and shaft. Where grub-screws are 
inapplicable owing to sudden impacts or excessive 
vibration of the parts concerned, specially con- 
structed guards (Fig. 20) have been devised which 
allow of the use of ordinary projecting set-screws, 
but cover the heads completely, so that there can 
he no entangling of cleaning -cloth or fingers. 
These guards are made of steel spring metal ; they 
~ the collar most effectively, and, of course, re- 
volve with the shaft or collar to which they are 
attached. They can be fitted immediately without 
displacement of any part of the loom. 

hen we consider that during the last three 
years over 20,000 looms have been added to Lan- 
cashire weaving-sheds, it will be obvious that the 
adoption of necessary and practicable safeguards 
will redound to the interest of the employers and 
operatives combined. 





THE INSTITUTION OF NAVAL: 
ARCHITECTS, — g=- 


(Continued from page 47z) 
ComsinatTion oF Recrerdtatine ENGINES AND 
TURBINES. +2 
THe second day’s proceedings of the annual meet- 
ing of this Institution were. opened at the Royal 
Society of Arts on Thursday, April 9, by the Pre- 
sident, Lord Glasgow, calling upon the Hon. O. A. 
Parsons to read a paper on ‘‘The Combination of 
er Mer 7 and Steam-Turbines,” of 
which he and Mr 


J. Walker were joint authors. 
This paper we reproduce in full on page 511. 

The President announced that he had received 
some remarks from Sir William White, who, un- 
fortunately, was unable, owing to his absence 


abroad, to take part personally in the discussion. 





Sir William White considered the paper valuable, 
both from the point of view of historical interest 
and for the clear and comprehensive reasons which 


were given for the adoption of the proposed 


system. He had had the pleasure of being asso- 
ciated with Mr. Parsons when he had first at- 
tacked the problem of cargo-steamers, in which 
there pron a great future for the combina- 
tion, and the question arose at what increase of 
power and speed would it be n to adopt 
the system. In dealing with the problem, the use 
of electrical transmission was considered in order 
to allow a high engine speed with a low propeller 
= In 1902, Lieutenant Soliani, of the Italian 

avy, had proposed some combination of engines 
and turbines, and Mr. Yarrow had worked at 
the same idea, the object being primarily to 
get a high-speed vessel to steam economically 
at cruising speeds. It was to be hoped some prac- 
tical results with combination vessels onl be 
obtained. Certain people believed the future of 
marine propulsion lay with gas-engines, but before 
gas engines of large dimensions and great power 
were installed on board ship many problems had 
to be solved. The sig seg vom tome turbine ship 
could be used at once, and Sir William White was 
sanguine that the start now made would lead to 
important results. 

r. John Ward, President of the Institution of 
Shipbuilders and Engineers in Scotland, told the 
tale of the late Henry Ward Beecher, who, on 
making himself known to some preacher who had 
appropriated one of his sermons, was met by the 
remark of the plagiarist that so long as Mr. Beecher 
wrote such sermons he would never be ashamed to 
use them. Similarly, Mr. Ward would say, speak- 
ing for his firm, that they would never be ashamed 
to preach the gospel of Parsons. He had been 
seaty associated with Mr. Parsons, and had such 
respect for him that when Mr. Parsons had brought 
forward the combination of machinery under dis- 
cussion, the s) er was an easy convert. His firm, 
Messrs. W. Denny and Brothers, were fitting the 
combination system in a ship for the New Zealand 
Shipping Company. The vessel would be 460 ft. 
in len by 60 ft. in breadth, and have a s of 
12 knots loaded. They had every hope that the 
performances of the vessel on the round voyage, 
practically round the world, would form the sub- 
ject of a | agg paper by Mr. Parsons 
next year, and that Mr. Parsons’ faith would then 
be justified by works. 

Mr. Mark Robinson said that Mr. Parsons, in 
his desire to combine with his turbines the best 
— form of reciprocating engines, had confined 

is recommendation to triple and quadruple-expan- 
sion engines, but he would like to ask him whether 
the case for the combinaticn would not be made 
even stronger if compound engines and turbines 
were used together. It had been said that the 
best initial pressure for the turbines seemed to be 
apvything from 7 lb. to 15 lb. absolute, or it might 
be higher, and the speaker would like to know how 
much higher. As to vacuum, it had been agreed by 
high-s -engine builders many years ago that 
about 26-in. vacuum was the highest that could be 
economically used, if not only the thermal efficiency, 
but the brake efficiency and the cost efficiency as 
well were taken into account. Of course, they all 
lamented not being able to take advantage of higher 
vacua. If they attempted to carry expansion to 
the extent possible, and = in a turbine, they 
would need a low-pressure cylinder for which there 
would hardly be space in the ship. Thanks to 
Mr. Parsons, it was now apparent that a turbine 
makes an ideal low-pressure cylinder. The speaker's 
firm had made a t number of engines, both 
compound and triple-expansion, exhausting to 
atmosphere, under high guarantees of economy, 
and it was quite an open question whether any 
better results were got with three stages of ex- 
pansion than with two, even when using an initial 
pressure so high as 200 Ib. At any rate, it was 
clear that with fairly high ratio cylinders, and with 
the at release raised, if need be, a few 

unds above the atmosphere—say to 20 Ib. abso- 
ute—the ‘‘ over-all efficiency,” or even the brake 
efficiency, of the compound engine would be as high 
as that of a three or four-s engine, for the 
latter’s raison d’étre was simply that, when con- 
densing, it had to deal with a very large range of 
temperature. Non-condensing, and especially if 
exhausting above the atmosphere, it had no such 
wide range to deal with, and no necessity for many 
stages of expansion. In cargo-ships, where the 





question of vibration was not of extreme import- 
ance, and where the number of cranks could be 
decided by considerations of cheapness and sim- 
plicity, the speaker considered that by having a 
compound engine exhausting at a little above atmo- 
spheric pressure, and utilising the exhaust ste.m 
in a turbine, very good results should be obtained. 
This need not be at any materially increased cost 
for the turbine, for the size and cost of a turbine 
were practically settled by its low-pressure end ; to 
fit it to receive the steam a little higher up, so to 
say, adds a trifle to its length, but to very little 
else. It was the final volume of the steam as it 
wey to the condenser which determined the 

iaineter of the casing and the length of the blades, 
and those were the greatest determining factors. 
He desired only to emphasise by his remarks the 
valuable possibilities of the combination of recipro- 
cating engines and turbines, and to show that the 
scope for the employment of the turbine wae even 
greater than the oe suggested. 

Mr. Reginald Morgan said that after the many 
controversies of the past as to the respective 
merits of reciprocating and turbine engines, the 
present ere combination seemed like ‘* burying 
the hatchet.” He had opened the pe with the 
expectation of obtaining some useful information, 
but in that he had been disappointed. The paper 
was largely occupied with matters of history, 
and diagrams like patent drawings. Not being a 
naval architect, he would not criticise the disposi- 
tion of the various combinations of machinery, but 
would deal more particularly with the steam effici- 
encies of the combined engine and turbine. The 
data given in the paper seemed to him too incomplete 
for useful comparison. For example, in Figs. 2 
and 3, the effect of vacuum was compared in dif- 
ferent cases; but what useful com nm could be 
made between the results obtained with a 200- 
indicated-horse-power reciprocating engine and a 
1000-kilowatt turbine. A larger engine showed 
higher thermodynamic efficiency at high pressures 
than a turbine, and a more reasonable comparison 
should have been made. Moreover, the initial 
pressure or degree of superheat was not stated in 
either case, so that the curves given were value- 
less. The first table in the paper made no refer- 
ence to the thermal efficiency of the engine and 
turbine respectively, and thus missed out what 
was really the crux of the whole problem. It was 
known that a turbine was very inefficient with high 
initial pressure, and the reciprocating engine became 
also very inefficient with high vacuum, so that the 
question of the most efficient combination was a 
matter of interest. On certain — bearing on 
the question the speaker had collected some valu- 
able data, but he would follow the example of most 
of the gentlemen who read papers on turbines, and 
would keep them up his sleeve. 

Professor R. L. Weighton said he also desired 
information on the points raised by the last 
speaker. The members were very anxious to 
get to the bottom of the economical perform- 
ance of combined engines and turbines, and it 
was the question of economy to which he would 
draw attention. Like the last speaker, he could 
not make much of the diagrams in Figs. 2 and 3. 
In the first diagram the authors sought to make a 
comparison with the second, but the former gave 
the steam consumption in terms.of the indicated 
horse-power, and in the second in terms of elec- 
trical units; there was a most substantial differ- 
ence, and if converted to an equal basis the diagrams 
would ‘be different altogether. Moreover, it was 
stated, with reference to the diagrams, that ‘‘it 
will be noted that the curve for the reciprocating 
engine gives the minimum ‘consumption between 
25 in. and 26 in. vacuum.” Asa matter of fact, 
the diagram showed no minimum, and particularly 
not between 24 in. and 25 in. of vacuum; but these 
figures might be a printer’s error. “It was very 
important, when converting the figures from indi- 
cated to brake horse-power, to know whether the 
figures as given were correct, for with large cylinder 
ratios in reciprocating engines it was found that 
there was a maximum economy at a highe: vacuum. 
Another point was whether the authors had in- 
cluded in these figures, with regard to consumption, 
thermal units or merely pounds of steam, as that 
would make a considerable difference. 

In the second table in the paper there was given 
the comparison of the reciprocating engine working 
with a 36-in. vacuum and of the combined system 
with a 28-in. vacuum ; the thermal units expended 
in maintaining the higher vacuum were considerable. 
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The authors would be doing their cause a service if 
they would be more explicit on such points. Again, 
as to the total steam consumption, given in the 
table as 95,000 Ib. in all cases, would the authors 
divide this consumption in the last two cases be- 
tween the turbine and the reciprocating machinery ? 
What people really wanted to know was the turbine 
consumption. Anybody could make his own cal- 
culations as to the loss sustained by a reciprocating 
engine working with a —— exhaust pressure. 
The speaker thought that there might be a great 
deal in what Mr. Robinson had said with reference 
to the practical identity of efficiency of compound 
and triple-expansion engines under conditions of 
high exhaust pressures, and he hoped that the 
authors would refer to this point. 

Mr. A. E. Seaton considered it only just to the 
memory of a man whose name was very famili 
at one time in that building, to refer to the work of 
Sir Henry Bessemer. Sixty-four years ago Besse- 
mer took out a patent for a low-pressure turbine 
to deal with the exhaust of engines, but, curiously 
enough, he proposed to put it in the condenser. 

Mr. Allen said one of the questions that arose 
was as to the best way of using the energy of tur- 
binesin connection with reciprocating engines. In 
cargo-boats they now had large propellers running 
slowly ; if slow-speed screws were to be used, it 
would be better to have them in the centre of the 
vessel, and to have in the wings a pair of turbines 
driving their high- screws. 

Mr. Thomas Bell considered Mr. Parsons had 
rendered a great service to the old reciprocating 
engine : the addition of a turbine was as great an 
advance as from compound to triple, or from triple 
to quadruple engines. In the old compound engine 
we had a temperature range of 100 deg. in the 
high-pressure cylinder and 120 deg. to 130 deg. in 
the low-pressure cylinder. The triple-expansion 
engine had only a pce ages range of 60 deg. in 
the high-pressure cylinder, from 60 deg. to 70 deg. 
in the intermediate cylinder, and from 120 deg. to 
130 deg. in the low-pressure. In the quadruple 
engine the low-pressure temperature-range was sub- 
stantially as before—namely, from 110 deg. to 
130 deg. Mr. Parsons had at last come to the aid 
of the low-pressure cylinder, and the range of 
temperature in it might be now reduced to from 
40 deg. to 60 deg., which ought to produce a very 
marked effect upon the economy. Perhaps Pro- 
fessor Weighton and others, who were authorities 
on the subject, could let the members know what 
improvement would accrue from this reduction, 
over and above the claims which Mr. Parsons had 
put forward. 

Mr. R. R. Bevis said that some years ago he 
had got out designs for a destroyer based upon the 
use of a centre turbine and triple-expansion en- 

ines in the wings. Latterly his attention had 
en directed to the question of the point where 
the desirability of using a turbine ceased. There 
was some difficulty in arriving at a determina- 
tion as to when a turbine was necessary. In a 
combination system two difficulties arose. There 
was the trouble to the turbine from the use of 
oily and dirty steam coming over from the engine, 
which fouled up the blades. It would be interest- 
ing to know what provision turbine-designers made 
for this. Again, the reciprocating engine, when 
worked in conjunction with a turbine, had to be 
made abnormally heavy, for it had to stand by itself 
all the stresses p he to reversing the vessel. “ He had 
come to the conclusion that the best form of re- 
ciprocating engine was the three-crank compound. 

Mr. W. J. Harding said everyone was glad to 
hear of the’suécess of Eibines, but they also would 
like to hear of their failires.-- He considered that 
all sea-going experience proved that the higher the 
vacuum the greater the economy; at any rate, 
the shovels in the stokehold were not kept going 
so much. If one dug through patent and other 
records, one found that nothing mechanical was 
new. Apart from Hero’s exploits, the Jesuits 
exhibited to the Emperor of China a steam-turbine 
in the seventeenth century, and also, he might add, 
a steam motor-car. There were 2700 patents in 
connection with steam-engines on our records. 
Bessemer’s work, which had been alluded to, was 
almost modern history in turbines. There were 
others before him. Tt was proposed to use the 
exhaust steam in the fly-wheel, making the latter 


into a kind of ‘‘Barker’s mill,” running either in a 
casing or in a condenser. ; 

The use of a turbine in connection with a recipro- 
cating engine seemed almost to suggest itself. It 





been tried to improve steam-engines by increasing 
the pressure, by raising it even to 300 Ib. per square 
inch, but sorrow had resulted. There was room for 
improvement, however, at the low-pressure end, 
and there the turbine wasat its best. With a pres- 
sure of 10 lb. a turbine would give 4.2 horse-power 
for a consumption of 100 Ib. of steam per hour, but 
under the same conditions a reci ting engine 
would only give 2.2 horse-power. For marine work 
the turbine had a serious rival in the enclosed high- 
speed engine with forced lubrication ; with that one 
could sit quietly and smoke in the engine-room, as 
he had been informed was the custom when turbine 
ships were running their trials. ; 

vithick, said Mr. Harding, had been the initiator 
of the idea of modern turbines. He had said: ‘ If 
you put a windmill in a cylinder and blow it ‘round, 
you will have an engine.” The turbine system in 
five years’ time would probably be very different 
from what was advocated at present. When the 
reciprocating engine had become practically stan- 
dardise d, engineers went to sleep, without seeking 
for what further improvements could be made on 
it. If such engines were given bigger exhaust- 
pipes, great beuefit would often result, as he had 
‘ound from practical experience. Once by changing 
the low-pressure slide-valves he had increased the 
8 of a boat from 13 to 14 knots, and the use 
of larger exhaust-pipes would very often be of 
assistance to an engine. 

The President then remarked that certain written 
contributions to the discussion had been sent in 
by members unable to be. present. In view of 
the shortness of time, these would not be read, 
but would be included in the Transactions. The 
names of the authors of these contributions were 
not given to the meeting, and we were not able to 
obtain them. 

The President then called on the Hon, ©. A. 
Parsons to reply. Mr. Parsons said that Mr. Mark 
Robinson and others had referred to the line ‘of 
demarcation between the reciprocating engine and 
the turbine. This depended very pdt ag upon 
the q estion of cost, and upon the speed of the 
vessel. Generally it would appear that for very 
slow vessels the pressure range given in the paper 
for the turbine was the best. If the line of de- 
marcation was put higher, the high-pressure blades 
of the turbine became very short, and the tur- 
bine became longer. In land practice the combi- 
nation of a reciprocating engine with a turbine 
using steam of 30 lb., 40 lb., or 50 Ib. pressure 
would probably be the best. Professor Weighton’s 
remarks were very much ‘to the point. e dia- 
_— in Fig. 2 was taken from an engine at Char- 
ottenburg, and, for comparison, Fig. 3 should have 
also been given in B moon: of steam per indicated 
horse-power. As Mr. Mark Robinson had pointed 
out, there was no advantage in a better vacuum 
than 25 in. or 26 in. witha reciprocating engine. 
After this point the brake horse-power was not 
increased. The very large low-pressure pistons 
and the heavy moving parts required to take advan- 
tige of high vacua caused friction, which neutralised 
the advantage of the vacua. In the turbine there 
was no limitation at all to the expansion ratio 
that could be economically utilised. There was a 
lack of accurate data as to the efficiency of various 
combinations of reciprocating engines and turbines. 
In the low-pressure’ cylinder of an engine there 
might be 12 per cent. of water of condensation which 
could not be drained out. The thermo-dynamic 
efficiency of a turbine was between 60 and 70 per 
cent.; if the steam was dry, the efficiency was as 
much as 75 or 80 per cent.’ in the low-pressure end. 
Mr. Bell had clearly 
turbine in reducing 
—_— cylinders. 

. R. J. Walker, joint author with Mr. Parsons, 
said that the authors fully appreciated the criticisms 
that had been passed on the diagrams Figs. 2 and 3 
in the gy These diagrams were merely put in 
to show the effects of vacuum in reducing steam 
consumption. There did not seem much difficulty 
in going above 16 lb. for the initial pressure of the 
turbines ; the main question was one of economy, 
and the authors’ object had been to get the ratio 
which would best attain this. The division of 
power between the reciprocating engine and the 
turbine was given in the second table of the paper 
as 6300 indicated horse-power for the former, and 
2000 indicated horse-power for the latter, this with 
an initial pressure on the turbine of 7 Ib. absolute. 
With an initial pressure of 15 1b. absolute the 
turbine would develop 33 per cent. of the total 
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power. Mr. Allen had made reference to the 
efficiency of the propellers. In cargo-boats the 
combination of one reciprocating engine with 
two low-pressure turbines seemed the best 
arrangement, as it allowed the turbine screws to 
be got well out at the sides, where they would 
all at the maximum efficiency. Messrs. Swan and 
Hunter had made experiments with various lengths 
and profiles of vessels, and had found it possible to 
obtain the same er effici as with all- 
turbine boats. The question of oil in turbines had 
been referred to. In warships; oil, if any was carried 
over in the steam; would find its way’into the tur- 
bines at present, but no trouble had been experienced 
from this cause. A blade-section was ‘being used 
which would minimise the filtration effect ‘of oil if 
oil should go through the turbines, but nowadays oil 
was not expected to go through. . Experience had 
not shown any settling of oil on the bladés. For 
1000 horse-power and over of combined machinery 
a saving of 65 tons in weight was effected over 
equivalent reciprocating ‘engines, and that gave a 
fair margin for additional weight in the recipro- 
cating engines to meet reversing stresses. 


PERFORMANCES OF THE CunaRD LINER 
** Lusrranta.” 


The President then called on Mr. Thomas Bell 


to read his paper on ‘‘ The S Trials and Service 
Performance of the Cunard Turbine-Steamer Lusi- 
tania.” This paper we printed in full on page 489 


ante. 

The discussion was opened -by the-Hon..0. A. 
Parsons, who said it was hardly realised what a 
great departure the Lusitania marked in ship con- 
struction. Mr. Bell had been modest, for his own 

rt in the work was of the utmost importance. 

hen the turbine-boat the Queen was built by 
Messrs. Denny, her turbines were the t then 
constructed; and from her ormances and those of 
one of the Newhaven-Dieppe boats it was decided 
to put turbines in the new Ounard liners. Every- 
one had noticed how often engineering mistakes 
occurred when the scale of any machine or construc- 
tion was largely increased, but the success of these 
vessels was due to the fact that rar point 
been carefully gone into and tested. . Bell 
had taken nothing for granted ; he built a complete 
installation of turbines at Clydebank, with dyna- 
mometers, &c., for determining all essential data.* 
The difficult question of glands had been gone 
into most thoroughly. The old method of using 
Ramsbottom rings was not found satisfactory, for 
above a sharply-defined limit of size and s they ~ 
would not work. Mr. Bell had then built a full- 
sized labyrinth bearing, similar to the type used in 
land practice,“and found that to be suitable fo 
the work in view. 

There were, Mr. Parsons said, great risks to be 
run in such’ a large departure as the new turbines 
marked. To avoid such risks thé speaker had pro- 
posed that eight propeller-shafts should be adopted, 
and then the turbines would not have been very 
much r than those in the Queen or Amethyst ; 
but the builders of the vessel preferred to risk 

turbines than so many propellers. It had 
been found that an apparent slip ratio of 22 to 24 
er cent. gave the best results in practice. In these 
ge vessels a slip ratio of 15 per cent. or less had 
been used, but a slight increase of s was ob- 
tained by some decrease in the size of the propellers. 
If the’ reduction were carried too far, there was a 
risk of cavitation, and the efficiency fell rapidly, 
and the result “ very disappointing. The — 
thought people spi prosieted i the care shown 
y Me: ‘Bell and’ a 5. and Hunter and Mr. 
Laing in the construction of these vessels. 

Mr. Andrew Laing remarked that as he had been 
associated with the construction of the machinery 
of the Mauretania, it was, perhaps, not altogether 
fe pte wretirre he should offer to his friend Mr. 


pe) aa ar ay on the tive paper he had 
read to the Institution. Mr. Lain wished to 
second his well-ex words of commendation 
to the chairman of the Cunard Company, and the 
staff, for the part they had taken in connection with 
these great ships. The Institution was greatly 
indebted not only to Mr. Bell and to his firm, but 
also to the directors and general superintendent of 
the Cunard Company for such a complete state- 
ment regarding the” i and ormance of 
the Lusitania. It showed to the shipbuilding and 
shipowning world beyond any possibility of doubt 





* See Evouvernina, yol. Ixxx., pages 710 and 722, 


; 
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that turbines on the Parsons principle could be had been said regarding the speed of these vessels, 
designed and constructed to give a very reason- it might be well to give some results got on trial! by 
able coal consumption. The machinery of the | the Mauretania, not by way of comparison, but rather 
Mauretania did not differ in any very essential |as confirmation of results obtained with the Lusi- 
p»ints from that of the Lusitania, and it had | tania. Everyone would agree that the 48 hours 
also been fully described in ENGINEERING, 80 | trial of each of the two ships represented Atlantic 
that anything the speaker might say would | service conditions as nearly as was possible, without 
18. Fiscen Restine on Breast-Dean. appear as more or less repetition. As so much | going beyond known distances, such as the Corse- 
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wall and the Longships, and on such runs the Lusi- 
tania made 25.4 knots, whilst the Mauretania made 
26.04 knots, which results might be taken as reliable, 
seeing that the conditions as to draught and weather 
were similar, and the same pilot wason board. Mr. 
Laing did not propose to compare any of the actual 
sea-going results, but would say that when the two 
ships, staffs, and crews had settled down to their 
work, in the no distant future we might expect to 
see the vessels giving a very good account of them- 
selves in speed. Mr. Bell had done a t service 
to the British engineers in placing before them so 
fully the trial results and sea performances of the 
Lusitania, and these results must be a great relief 
to many minds, especially on the question of tur- 
bines and their coal consumption for marine 
purposes. 

Mr. W. J. Luke remarked there was little he 
could add to the full iculars given by Mr. Bell. 
With regard to the diagram in Fig. 6, page 492 
ante, the effective horse- power of the model of the 
vessel had been determined by tank experiments in 
the Admiralty tank. The Clydebank tank was then 
new, and it was only possible to make tests for stan- 
dardisation ; but it was a matter for congratulation 
that the figures got at Clydebank so closely 
with those of: the Haslar tank tests. It was very 

atisfactory that a propulsive efficiency of nearly 50 
per cent. at the top speed was obtained with the 
Lusitania. There were some reciprocating-engined 
ships whose propulsive efficiency exceeded per 
cent., but with propellers of the type and proportions 
nocessary with turbines the efficiency was almost 
certain to be very much less than with propellers 
suitable for reciprocating engines, and it was not 
reasonable to hope for much better results than had 
been obtained. As to the effect of wind and sea on 
Speed, any badness of weather was most prejudicial 
toa ship's performance, Some investigations on the 





matter had been published in Schiffbau two or three 
years ago, and the results were quite surprising.* 
With vessels as big as the Deutschland a wind of 
force 7, even if astern, would reduce the sea s as 
much as 2 per cent. That the Lusitania could main- 
tain a speed of 24 knots was a very satisfactory per- 
formance. When the Lusitania and Mauretania got 
into their proper stride at sea, and the organisation 
had settled down, the results would doubtless be 
much improved. 

Admiral Henderson said he had heard that the 
coal consumption of these boats was much greater 
than was anticipated, and that it came out at 
1350 tons per day instead of 1100 tons allowed for. 
It was said that they could not carry sufficient coal 
to cross the Atlantic at full speed. He would like 
to have a definite answer on these points, as they 
largely affected the future of high-speed turbine 

i 


rofessor J. H. Biles thought the Institution 
indebted to Mr. Bell and the Cunard Company 
for giving such full and valuable data as to the 
Lusitania’s performance, and hoped the example 
would be followed by others. Lord Brassey had 
the Government to subsidise mail steamers, 

and the Admiralty appointed a Departmental Com- 
mittee, of which he was a member, andthe result 
was that a subsidy was granted. He trusted that 
the subsidy granted would amply repay the Cunard 
Company for their enterprise in building these 
vessels. The turbine problem was the most in- 
teresting in modern engineering. Screw-propellers 
were best suited to slow speed of rotation, and the 
turbine to high speed ; the best compromise had 
to be effected. No one knew how long engineers 
would be content with what had been attained, but 
it was a great step, and those who took it had 





* See Schiffbau, June 28, 1905, 





taken their courage in their hands, and deserved 
well for their efforts. 

Mr. Thomas Bell, in reply, thought there was more 
hope for the propeller than Mr. Luke had indicated. 
Improvements could still be made, and the Cunard 
Company had got the trial speed, and would not 
rest until even better results were obtained. The 
gentlemen associated with the construction of the 
Mauretania deserved very great credit for the per- 
formances of that vessel, and he appreciated ‘Mr. 
Laing’s reference to the Lusitania. Admiral Hen- 
derson’s question as to coal consumption was really 
replied:te in the paper. The consumption was)not, 
however, satisfactory to Mr. Parsons, who was 
convinced that even better should be done. Pos- 
sibly in another vessel the performance of the Lu-i- 
tania could be improved upon, but it was very 
satisfactory. The bunker capacity was from 6100 
to 6200 tons, which gave a margin equal to twenty 
hours’ steaming over what was required for full 
speed across the Atlantic, In conclusion, be 
wished to thank Messrs. Jobn Brown and Oo., 
Mr. Charles. Ellis, and Mr. John G. Dunlop for 
permission to avail himself of any information 
which he thought might be of interest to the 
members of the Institution. 


A New System or Sarp Construction, 


At the afternoon meeting, Mr. 8, J. P. Thearle 
having been elected to the chair in the absence of 
the President, a paper entitled ‘‘A New System of 
Ship Construction” was read. by Mr. J. W. Isher- 
wood. This paper we hope to reproduce in a sub- 
sequent issue. In this system of. construction the 
closely-spaced transverse frames and beams .are omit- 
ted ; and instead, longitudinal framing is combined 
with widely-spaced transverse girder frames of great 
strength, the transverse structures extending, where 
practicable, completely round the vessel. These 
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transverses are designed to withstand the collective 
water pressure on the shell, and the upper portions 
the weight on the deck. The wee an and deck 
between the transverses are supported by con- 
tinuous longitudinals fh reg | through the trans- 
verses. This system adap! 

ment of the pillaring, giving holds more free from 
obstruction, construction is simplified considerably, 
and a considerable saving of material is claimed. 

In opening the discussion, Mr. J; Foster King said 
that while the bases of comparison between the old 
methods and those of the author are given in the 
paper, so that all can judge for themselves as to 
their soundness, he took it that neither the methods 
of comparison nor the stress figures cited are in- 
tended to be taken as of quantitative value. He 
wished, however, to draw attention to the compari- 
sons of longitudinal strength, in which the bending 
moment in the wells beyond the bridge-ends is 
taken as }?$ of that at the middle of the bridge, as 
an assumption of this sort appearing under such 
circumstances might be too readily accepted else- 
where. He considered that in the case of bridges 
ending at the half length, or within the midshi 
half length, the maximum bending moment shoul 
be assumed at the break of the bridge, and the 
material there should show a lower stress on 
the upper deck than that at the midship sec- 
tion of the bridge. . In the author’s system there 
were four vertical walls in, and a steel deck on, 
the bridge, giving an excess of material at this 

int. In the author’s design the principle that 
the whole of the transverse stresses were taken up by 
the widely-spaced transverse members was frankly 
adopted,» and, . starting unhampered by revious 
practice, with a:simple design, he took full advantage 
of the saving: of weight ible by concentration 
of the transverse strength’in one large member 
instead of:six small ones. This saving in a vessel 
which had, so to speak, been: loaded .with the 
ideas of three classification societies, might be taken 
as a fair expression of the merits of the system. 
An inspection of the vessel conveyed an impres- 
sion’ of great strength and efficiency ; and there 
was, in addition to this, the assurance of good 
workmanship, as the whole of the internal work was 
ey ‘under the best conditions and in day- 
ight. 

Mr. R. Saxton White followed, and stated that 
he thought Mr. Isherwood’s paper most important, 
provided his anticipations were realised. Fie con- 
yratulated the author on having satisfied the re- 
quirements of three classification societies. Mr. 
Isherwood claimed a saving of material by the 
use of his method compared with the ordinary 
system. He (Mr. White) thought that the ex- 
perience of most of them went to show that in 
most cases in which these societies had been 
approached with improvements no saving of 
material resulted. The author had now, however, 
persuaded them to accept less material than was 
required by their own rules. He thought that this 
was a great advance, and one to be welcomed as an 
encouragement for ep or further progress to- 
wards the desired end of building the cheapest pos- 
sible ship to do certain work. The author Sediaate’ 
that the saving of weight was due to redistribution. 
He (Mr. White) thought that this claim was ill- 
sustained, for an examination of the drawings 
showed that the transverse web-frames were taken 
out, and there appeared to be nothing between the 
transverse frames to connect the upper members 
of the ship to the double bottom. Lloyd’s called 
for single and double fastenings, all of which had 
been taken out in this system. This could not fairly 
be termed ‘‘ redistribution.” He noticed that the 
transverse frames were 10 ft. to 12 ft. apart, with 
intermediate transverses extending up to the bilge. 
No attempt appeared to have been made to utilise 
these for strengthening the ship. | He drew atten- 
tion to an area 6 ft. square in the bottom, only sup- 
ported against upward pressure by two bulb-angles; 
this was not Lloyd's ice, and if classification 
societies would extend the same generosity to the 
old system as had been done in the case of this 
design, the discrepancies would disappear, and the 
saving vanish. The statement that ‘‘the wider 
the spacing of transverses the heavier the ship” 
was, in reality, a commendation of the old system. 
- The new form. of construction left much to ba 

desired for tank steamers; the bottom was weak, 
arr eee of 10 ft. and 12 ft. square were sup- 

only by longitudinal frames connected to 
rackets. ‘This, he s » might be insufficient. 
The paper suggested that it was debateable whother 


itself to a re-arrange-’ 





direct attachments of the longitudinals to the 
transverses were necessary. This was quite con- 
trary to Lloyd’s past practice, &., and longi 
tudinals always had to be connected to intercostals. 
If these were taken out, work was put on the shell 
which it did not require to stand in the ordinary 
system. 


Professor J. J. Welch stated that the system re- | all 


commended by the author was particularly useful 
in ships of full form with their middle body extend- 
ing for 30.or 40 per cent. of the total length. He 
thought the stiffening was put into the positions 
where it was most needed to resist the tendency 
to buckling. Now that high tensile steel was 
being used, and thicknesses were being reduced, 
this was important. The method lent itself also 
to easy construction. Mr. Saxton White had 
pointed out the real crux of the whole matter. If 
275 tons of material could be saved, the system was 
justified and was assured of a great future. 

The next speaker, Mr. J. L. Twaddell, remarked 
that one great advantage of the new system appeared 
to him to be the reduction of the number of rows 
of rivets extending across the vessel, provided the 
strength to resist water pressure was not impaired. 
The sections could be better riveted by machine 
on the ground, and the system lent itself well to 
easy assembling. The point made by the author 
with regard to easy damage repairs was also of im- 


rtance. 

Mr. J. E. Scott drew attention to the fact that 
in 1872, in a paper read before that Institution, he 
advocated a system in which longitudinal framing 
and strong transverse frames, 10 ft. or 12 ft. 
apart, were used. Vessels were subsequently built 
on -these'lines. The system could not be called 
new. 

The next speaker was Mr. E. Hall Craggs, who 
pointed out that the author did not claim to be the 
first to use longitudinal framing, and he discussed at 
the very commencement of his paper the question of 
transverse frames. He considered that the only 
excuse ‘for repeating transverse frames was that the 
old system demanded it. Stringers were no longer 
needed if the construction was turned round. No 
saving of weight in the shell was claimed. He quoted 
Mr. Twaddell’s opinion, expressed after seeing the 
vessel in the yard, to the effect that it appeared to 
be amply strong enough. He (Mr. Craggs) thought 
the distance between points of support was a much 
more important matter than area unsupported. He 
considered the areas amply supported, and better 
than any under the old transverse rules. They had 
submitted all their calculations to the classification 
societies, and invited corrections if they could make 
any, and no other form of persuasion than this had 
been used with them. 

Mr. H. M. Napier said that if such saving were 

ible, and the classification societies were on 

r. Isherwood’s side, the only logical conclusion 
would be that all vessels would soon be of this type. 

The author, in reply, drew attention to the fact 
that, with regard to bottom stiffening, he had 12-ft. 
spacing of .transverses, with intermediates. The 
longitudinals thus formed girders only 6 ft. 
long, com with girders, in the old system, 
equal to the distance from the middle line to the 
tank-bottom plate. He considered that the shell 
should really be made to do more work. So far as 
material was concerned, the ship on his system was 
as substantial as any, but the weight was redistri- 
buted 

In connection with this paper, Mr. J. Bruhn 
handed in to the Secretary of the Institution a con- 
tribution to the discussion, in which, from a review 
of the early attempts to build vessels with longi- 
tudinal framing, he stated as his opinion that, 
hitherto, failure of these designs had been largely due 
to want of sufficient transverse strength. He dis- 
cussed the Scott Russell s and also Mr. J. E. 
Scott’s system, and mentioned that he himself had, 
in 1897, suggested a method of longitudinal framing, 
in which any désired amount of transverse strength 
could be economically obtained by means of deep- 
web frames, through which the fore and aft girders 
passed longitudinally. In this ign the most 
economical distribution of the material, so far as 
strength alone was concerned, could probably be 
arrived at by fitting small or local continuous 
longitudinal girders on the shell and deck-platin 
and larger girders or partial bulkheads close sme 4 
to prevent the smaller ones between them giving 
way.- He had not, however, considered that the 
advantages to be obtained were great enough to 
warrant an actual test by construction, and he 





looked upon this system more as a sort of theoreti- 
cal stan for the distribution of materal. Ships 
of sufficient strength could always be built on 
that system, and it would be the more economical 
in proportion to the smaller number of decks 
fitted, and most economical of all in single-deck 
and single-bottom vessels, with no restrictions at 
as to encroachment on hold space. Even in 
these cases very deep webs would have to be 
adopted, with a spacing considerably less than 
the depth of the vessel, if the construction was 
to be lighter than an efficiently-designed deep- 
frame arrangement. It was also pointed out that 
the chief advantage of this system was due to the 
adoption of deep and thin webs. It was impossible 
to examine the strength of transverse systems of 
web and deep framing without being driven to the 
consideration of longitudinal framing. He thought 
the introduction of these radical changes beneficial 
as hastening the time when inessential features 
would disappear. 


Tue Heatinc oF Mopern Ocean LINERS. 


The next paper was by Mr. W. Carlile Wallace, 
on the subject of ‘‘The Heating of Modern 
Ocean Liners.” This paper we shall reproduce in 
a subsequent issue. The author dealt with the 
peating and ventilating installations on board the 
Cu steamships Lusitania and Mauretania, 
which have already been described in these columns.* 
He compared the thermo-tank system there em- 
ployed with electric heating as installed on the 
steamship St. Paul, of the American Line, and the 
steamship Oceanic, of the White Star Line. He 
considered that the electric thermostat gave the 
more satisfactory result ; while if the thermo-tank 
system was thought to be superior under certain 
conditions, it was a matter of no great difficulty to 
provide combined installation. From records, he 
showed that the cost of electrical heating was not 
prohibitive. 

Mr. A. W. Stewart, in the discussion, asked 
whether the electrical heaters described were glow- 
lamp radiators, or of the convection type, as the heat 
produced was of very different value, the one, 
by heat rays, raising the temperature of objects, 
with little effect on the air, and the other, raising 
the temperature of the air directly. He considered 
that electric heaters should only be used as an 
auxiliary, on account of the high cost of operation. 
On this point he could give the results of some tests 
made to compare the consumption of steam and 
electricity required to raise the temperature of a 

iven volume of air a certain degree in a given time. 

he thermo-tank used gave an output of 2600 cubic 
feet of air minute, raised 91 deg. Fahr. above 
the atmosphere with an expenditure of 240 lb. of 
steam, at 100 lb. pressure, per hour. The convec- 
tion type of electric heater gave 100 cubic feet of 
air raised 20 deg. Fahr. above the atmospheric 
temperature for an expenditure of 675 watts. 
Assuming that on board ship the generating plant 
would consume 30 lb. of steam per brake horsc- 
power, this consumption was equivalent to 30 lb. 
of steam per hour. The electric heater therefore 
gave only 4000 cubic-feet-deg. Fahr , compared with 
60,000 per pound of steam per hour given by the 
thermo-tank, or only one-fifteenth as much. In 
order to get cheap heating with electricity by con- 
vection practically all ventilation must be dispensed 
with. For this reason he considered the radiant 
electrical heater the more efficient of the two forms. 
The difficulty of maintaining the desired tempera- 
tures in both inside and outside cabins had been got 
over by providing all inside rooms with hot and cold- 
air ‘wnake. The internal heating effect of the boilers, 
&c., was one of the great problems to be faced, especi- 
ally in ships of large size and boiler power, sailing 
in tropical waters. With ships of great beam it was 
impossible to keep the central rooms at moderate 
temperatures without artificial means of cooling, 
and a great deal of useful cooling work might be 
done by making use of the difference of the tempe- 
ratures of the air and sea-water, brine from the 
i tor also being used, if necessary, to obtain 
the desired difference under certain conditions. He 
did not like the idea of automatic steam-contro! for 
thermo-tanks, and thought such an arrangement 
would be better applied to the regulation of the hot 
and cold air ventilation-valves. 

Mr. William Gray stated that in Channel steamers, 
which were difficult to ventilate satisfactorily, on 
account of the passenger quarters, boilers, and 





* See ENGINEERING, vol. Ixxxiv., pages 145 and 623, 
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everything being crowded into very small space, he 
hed had p Ise Bee with thermo-tank heating and 
ventilating, which had given every satisfaction. In 
the training-ship Exmouth there had been intro- 
duced the thermo-tank system, although at first 
opposed by the authorities concerned, and it was 
found that the health of the boys actually improved 
under the new conditions. He thought that Mr. 
Wallace exaggerated the difficulties, and that 
thermo-tanks were quite sufficient, and that elec- 
trical apparatus was not altogether necessary. 
The meeting then adjourned until the evening. 


Arm in SurFrace ConDENSERS. 


In the absence of the Earl of Glasgow, the chair 
at the meeting on Thursday evening was taken by 
the Hon. C. A. Parsons. The first paper read was 
contributed by Mr. D. B. Morison, its full title 
being ‘‘ The Influence of Air on Vacuum in Surface 
Condensers.” It will be found reprinted on page 
532 of this issue. 

In reading his paper, Mr. Morison said that if 
the vacuum in such a condenser were 29 in., then 
at the top, where the steam entered, the tempera- 
ture of the condenser would be practically that 
corresponding to saturated steam, as the amount 
of air present at this point was a gamer? pd very 
small. This temperature, therefore, would be about 
79.6 deg. Fahr. At the bottom of the condenser, 
however, the mixture of gases present might rise to 
a proportion of 1 part of air to 1 of steam, and 
the corresponding temperature at this level would 
thus be 64.5, as shown by Table II. of his paper. 
Enlarging on the fact mentioned there, that an 
increase in air-pump capacity is of very little 
advantage when the temperature at the suction 

oint approaches that corresponding to the vacuum, 
he remarked that if in Fig. 2 of his paper (see page 
533) the proportion of air to steam was 0.75, and 
the vacuum 28 in., then to maintain this condition 
a volume of about 700 cubic feet must be extracted 
per minute for each pound of air entering the con- 
denser. If the air-pump capacity were doubled, 
whilst the temperature remained unaltered at 
about 90 deg. Fahr., the gain of vacuum would be 


Fig .A. 



























































only about @ in., though the ratio of the air to the 
steam would be reduced to about 0.35. On again 
doubling the air-pump capacity, the gain of vacuum 
would be even less, as was clearly shown in Fig. 2. 
Tog et much good from an increase in the air-pump 
capacity, therefore, it was necessary to keep down 

e temperature, so as to obtain conditions corres- 
ponding tothenearly horizontal portions of thecurves 
in Fig. 2. As showing how this could be done, he 
exhibited Fig. A, annexed. Here the condensed 


withdrawn by a hot-water pump of the Edwards 
type, whilst the air was ex by one or more 
air-pumps, which were maintained at the lowest 
possible temperature 9 be: repeated circulation, 
through a cooler in the bottom of the condenser, of 
a quantity of the a fe cooled 
water, in passing repeatedly through the air-pump, 
increased in quantity, by reason of the coneiaadien 
of vapour in the pump-barrels; and, being a surplus, 
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was by-passed into the steam space of the con- 
denser, where it was heated up to the temperature 
of the vacuum, and discharged, along with the 
condensed steam, by the hot-water pump. In 
actual practice, the arrangement adopted consisted 
of a three-throw Edwards or other design of air- 
pump, one barrel being used to withdraw the water of 
condensation, and the other two the air, so that the 
temperature of the steam-water closely approached 
the temperature due to the vacuum, and the thermal 
efficiency was, accordingly, a maximum. The tem- 
perature of the air-pumps being kept low, a greater 
weight of air was removed at each stroke than if the 
temperature was that of the hot-water pump. 

To emphasise the statements in his paper on the 
evil effects of air in the condenser, Mr. Morison 
remarked that in a condenser the air tended to 
collect in the lower portion. If allowed to rise 
in the condenser, row after row of tubes could 


be put practically out of commission, so that 
finally the u rows only would be effective as 
condensers. i ity 


y increasing the air-pump capaci 
so as to lower the level of the air Bed, the whole 
of the surface could be rendered effective. At 
Armstrong College, Newcastle-on- Professor 
Weighton had a condenser coupled direct to the 
boiler. The condenser was fitted with cocks at 
different levels, through which air could be allowed 
to leak in at will. If these were all closed, no air 
could enter the condenser, and the temperature 
inside then accurately corresponded to that of 
saturated steam at the same pressure. By admit- 
ting air the temperature corresponding to the same 
vacuum was lowered, but that of the water dis- 
charge was altered by only a fraction of a degree. 





steam did not pass direct to the air-pump, but was 


. 


Dirty tubes had the same effect as an air bed in 


reducing the efficiency of the condenser. Bad vacua 
due to this cause were common in land practice, 
and he had also recently had sent him a part of a 
marine condenser-tube in which the waterway was 
furred up till it was but 4 in. in diameter. Asa conse- 
quence of it, in the case cited, the vacuum obtained 
was only 17 in. to 20 in., but the engine-room staff 
had been quite satisfied. In another case the 
condenser-tubes were found to be surrounded with 
a black filthy oil deposit ; each tube hole in which 
was as perfect as in a tube-plate. Here the 
vacuum fel] to 15 in., again without the engine- 
room staff being at all concerned. In his paper he 
had referred to the great losses experienced when 
the auxiliaries were allowed to discharge into the 
main condenser, introducing large volumes of air 
there. In this he had in mind ordinary mercantile 
practice. In the Navy the ‘‘ closed exhaust ” 
stem was used, the auxiliaries thus exhausting 
above atmospheric pressure. 
_ In his paper he referred to the air dissolved 
in the feed-water. For estimating its amount he 
used the apparatus shown in Fig. B. This con- 
sisted of a flask a completely filled with water, and 
fitted with a tube discharging into a graduated 
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A cooling-coil was employed to keep the water in this 
vessel cool. On applying heat to a, the air came off, 
and was caught in the graduated vessel. But very 
little of it was, however, liberated until the tem- 
perature suprenebed the boiling-point. In fact, to 
get off all the air, it was necessary to evaporate off 
about 25 per cent. of the original contents of the 
boiling flask. This fact, he thought, upset the 
claim commonly made for contact feed-heaters— 
viz., that the air in the feed was eliminated there. 
He admitted that air was got rid of in these, but 
this was not air in solution, but air which had been 
deliberately pumped into the water by the use of 
@ ram ore ap He had often fitted a feed- 
heater between the feed-pump and the boiler, and 
had also added an attachment in the shape of 
a small windmill as an indicator of the quantity of 
air discharged. With ordinary feed-pumps this 
indicator had at times been blown clean away. If, 
however, the feed were passed into a tank fitted 
with a float-control, and the su drawn from 
this tank by a pump which would take solid water, 
only. air in solution would enter the boiler, its 
amount being then about 3 to 4 per cent. of the 
total volume. If water with this air content passed 
peng the condenser as y> ne proporti 

of air present in it rose to 9 per cent. on its pas- 
sage through the air zone, If this were prevented 
by the use of a suitable form of condenser, then 
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the air in the water discharged could not exceed 
2 to 24 per cent. of the total volume. As an experi- 
ment he had circulated water continuously between 
an air- pemgent a condenser for a fortnight, working 
night and day. He had been told that in this way 
the water would be super-aerated ; but, as a matter 
of fact, at the end of the time it contained no more 
air than at the end of the first hour. In experi- 
ments on reciprocating plants he had been troubled 
by not knowing the actual quantity of air passing 
through the condenser. This made it very difficult 
to get consistent results, the vacuum on one day 
being very different from what it was the next, 
though the conditions might be apparently the same. 
Professor Weighton had experienced the same diffi- 
culty, and to meet it had devised the air-meter, of 
which two patterns were made. ‘In one type the 
meter consisted essentially of a bell having a 
buoyancy chamber at its lower end, so that it just 
failed to float in the tank in which it was immersed. 
A weighted valve was fixed to the air-pump dis- 
charge, giving a slight back pressure in the chamber 
at the top of the pump. A tube connected this 
chamber with the top of the bell afore-mentioned, 
so that the air from the pump j; into this 
bell and escaped thence through holes drilled in 
the sides ofthe bell. The greater the quantity 
of air received from the pump the higher rose the 
bell, and the greater the number of holes above 
the water-level in the tank. The number of holes 
above this level formed, therefore, a measure of 
the quantity of air passed, and this was determined 
in actual figures by a calibration of the apparatus. 
In a variant of the paratus, which is repre- 
sented in Figs. O, D, gE and F, page 507, a fixed 
bell was ate — at — levels. The 

ter the quantity of air passed the ter the 
avec of rows of holes through which it bubbled 
up through the water in the tank. The general 
arrangement of the device is represented in 
Fig. CG, whilst Fig. D shows the construction of 
the air-valve, and Figs. E and F the meter proper. 
Mr. Morison stated that one of these instruments 
was installed on the air-pump belonging to a 
turbo-generator of 1000 horse-power in the power- 
station of Messrs. Ri Ww , and Co., 
Hartlepool, and was much a by the 
eagine-man, whom he found on one occasion bolt- 
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ing, with a spanner in his hand, down the gangway to 
the condenser, because he had just been looking 
at the indicator and found the air escaping from the 
second row of holes. With the information pro- 
vided by this air-gauge, the passage of air through 
the condenser could, he continued, be reduced, in 
normal work, to a point which the blast from the 
pipe between the air-pump and the indicator 
was barely sufficient to extinguish a match. If 
steam was shut off from the steam-gland, the indi- 
cator gave an instantaneous response. Its use, 
moreover, made it possible to reduce the steam 
leakage from these glands to an absolute minimum. 
The discussion on Mr. Morison’s paper was opened 
by Professor Weighton, who remarked that, speak- 
ing generally, that condenser was the most efficient 
which maintained the lowest temperature on the 
steam side at the same time as the highest vacuum. 
To secure this it was requisite that the heat should 
be transferred from the circulating water with the 
minimum temperature gradient through the tubes. 
Hence the question of efficiency was settled ulti- 
mately by the surface efficiency. The maximum 
surface efficiency would occur when the surface on 
the one side was o in the most free and unre- 
strained fashion to access of the steam, and on the 
other side to the access of the cooling water. When, 
and only when, the media parting with or absorbing 
heat had this free access to the metallic surfaces 
would a high efficiency be secured. What influences 
then tended to impair this freedom of access? In 
the first’ place, one which had a very serious infla- 
ence was a deposit in the shape of on the 
steam side of the tabee, or in the shape of sediment 
or scale on the water side. Secondly, imperfect 
circulation of the fluids in either side was a serious 
defect. Thirdly, the condenser might suffer from 
water drowning on the steam side, brought about 
erally by the partial flooding of the lower tubes 
the water of condensation as it fell to the bottom 

of the condenser, and, lastly, we had the deleterious 
action of air drowning. Onl 
defects could be obviated by condenser design, 
whilst the first and last were independent of 
this. The last was the — subject of Mr. 
Morison’s paper, whilst the second and third 
formed the principal theme of that contributed 
to the Institution by the speaker a couple of years 
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the second and third: 





Fig 62 





Fig 58. 
19: 9'Total Length 


ago. Mr. Morison had shown how air interfered 
with the production of a good vacuum. How, 
then, was air best dealt with? Two cases arose— 
viz., air might merely pass through the condenser 
or it might accumulate there. The mere passage of 
the air through, did not seriously affect the per- 
formance of the condenser if the air-pump was of 
sufficient capacity to remove it at the normal 
vacuum desired. The accumulation of the air in 
a condenser arose solely from the imperfect per- 
formance of the air-pump. When air entered in 
greater quantity than the pump could extract at 
the temperature existing previous to its entrance, 
it would begin to accumulate, and this accumulation 
would go on until the density reached a point at 
which the pump could remove, in unit time, 
a volume equal in weight to that which entered 
the condenser in the same time. The condenser 
would then be working ‘‘air drowned,” and the 
steam could not penetrate through this layer of 
air to the tube surface. The upper rows of tubes 
would then alone operate, and the vacuum would 
fall. The depth of the air-layer depended on the 
pump. If it were required to lower the height 
of this air-layer, the pump might be made larger ; 
but this was expensive ; or, alternatively, a cooler 
might be used, such as that described by Mr. 
Morison. This lowered the temperature of the 
pump contents, and thus enabled the any to ex- 
tract a greater weight at a given bulk. The 
precise effect of variations in the air-leakage were 
determinable only by experiment. Having made 
a very large number of such experiments, he could 
endorse what Mr. Morison had said as to the 
advantages of this independent cooler in reducing 
to a minimum the air-layer, and thus enabling the 
tube surface to act efficiently. He had, moreover, 
found that when such a cooler was attached to a con- 
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jos) LP ChestPressure Ub Absolate. 
denser which drained out by compartments, it was 
self-regulating. With much air-leakage the cooling 
was a maximum, but when small the cooling was 
reduced, so that’ there was little heat loss. In 
short, with the arrangement in question there were 
no heat losses unless these were n to over- 
come a considerable air-leakage. With reference 
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to the apparatus for measuring the air-leakage, 
which had been referred to by Mr. Morison, he had, 
in times gone by, often noticed that when a recipro- 
cating engine was worked at low output the per- 
formance of the condenser was inferior to what it 
was at full load. So soon as the pressure in the 
low-pressure steam-chest fell below the atmospheric, 
the leakage became very considerable, and the 
vacuum fell off. With the instrument in question 
this leakage had been measured, and the results 
were shown in Fig. H. Everyone knew what was 
meant by differentiation of function. The principle 
concerned had its application in engineering, as 
when James Watt separated the cylinder from the 
condenser, and thus realised a very great gain. 
The same would apply in the subject under dis- 
cussion that evening. A condenser should be a 
condenser, and not acooler. If cooling were re- 
quired, it should be effected in a separate vessel. 
The next speaker was Mr. E. Hall-Brown, who 
expressed his appreciation of Mr. Morison’s paper on 
a subject which that gentleman had made peculiarly 
his own. The paper had, he thought, made one 
or two points increasingly clear. In the first place 
it reminded us that an air-pump was an air-pump. 
He was afraid engineers had been somewhat in the 
habit of forgetting this essential fact, and of pro- 
portioning their pumps on the basis of the amount 
of steam condensed. The capacity needed had, in 
fact, nothing to do with the amount of steam enter- 
ing a condenser, and the rules for design based on 
the supposition that it had, could only be correct 
when the mixture of air and steam entering a con- 
denser was of fairly constant composition. Many 
of the puzzling facts which had been met with in 
condenser practice in the past would, he thought, 
have been solved if we had remembered that the 
proportion of air entering with the steam was 
variable. As to the air-pump itself, it was quite 
evident that it could not be expected to discharge 
feed-water at the theoretical temperature, and the 
ratio of the actual temperature of the discharge to 
that inside the condenser had nothing to do with the 
efficiency of the pump. They had probably all re- 
ceived tables from air-pump makers drawing atten- 
tion to the small difference in the theoretical 
temperature due to the vacuum and of the water 
discharged by their pumps. If, however, the two 
temperatures did chance to approach each other, this 
simply meant that the phan eter was low, and not 
that the pump efficiency was icularly high. Mr. 
orison had shown a simple way in which the 
Volumetric efficiency of the pump could be increased 








by the use of a cooler, thus obtaining excellent 
results with a minimum loss of heat. 

Professor W. H. Watkinson, who spoke next, said 
that he failed to appreciate the advantage of this 
cooler. Sup one was fitted which reduced the 
temperature from, say, 560 deg. absolute to 510 deg. 
absolute, would not exactly the same result be 
obtained by speeding up the air-pump in the pro- 
portion of 56 to 51. 

The next speaker was Mr. Leslie Robertson, who 
said that he had seen, in action at Hartlepool, 
the air-meter described by Mr. Morison. The only 
way to maintain the efficiency of a plant was to 
watch each individual detail of its working, and the 
device in question provided a ready check on the 
amount of air-leakage. The importance of re- 
ducing this to a minimum would be evident when 
it was realised that it was continuous, day in and 
day out, through the whole twenty-four hours. A 
much better return would be obtained from a plant 
when simple means of this kind were provided by 
which the leakage could be watched. If the chief, 
for example, found that when a particular machine 
was laid off down went the leakage, the matter would 
probably receive immediate attention, which was 
not the case when it was difficult to discover what 
was the immediate cause of a poor vacuum. 

Mr. R. J. Walker, who followed, said that the 
theoretical discussion given by Mr. Morison was of 
great interest, and the models shown still more so. 
From the early days of the condensing steam- 
turbine the advantage of a high vacuum had been 
recognised by Mr. Parsons, and led him to intro- 
duce the vacuum-augmenter. This was essentially 
the equivalent of an air-pump of enormous volu- 
metric capacity. Some remarkable results had 
been obtained with it both in land practice and at 
sea. Thus in one case of a land installation the 
inlet temperature of the circulating water was 
82 deg. Fahr., the outlet 94 deg., and the vacuum 
28.21 in., whilst 10.63 Ib. of steam were con- 
densed per square foot of cooling surface per hour. 
In another plant the corresponding figures were :— 
Temperature at inlet 52 deg. Fahr., at outlet 66.7 
deg. Fahr., vacuum 29.2 in., and 11} Ib. of steam 
were condensed per square foot. Onthe Manxman 
very satisfactory results were also obtained. With 
an inlet temperature of the 54 deg. Fahr., an outlet 
temperature of 83 deg. Fahr., a vacuum of 28.65 in. 
was maintained on this boat, the steam condensed 
per hour weighing 12 Yb. per square foot of cooling 
surface. . Morison had clearly shown the neces- 
sity of cool water if a high vacuum was to be 












































obtained, but Professor Weighton, in his paper 
read two years ago, appeared to claim a high hot- 
well temperature in conjunction with a high vacuum. 
In the speaker’s opinion, however, one could not 
have it both ways. 

In reply to the discussion, Mr. Morison expressed 
his thanks for the reception given his paper, and 
for the contributions e to the discussion. Since 
this had not been at all hostile, there was, however, 
little to reply to. The vacuum-augmenter was, he 
considered, a very clever invention of their chair- 
man. It was, however, an auxiliary to the air- 
pump, and not to the condenser. Its function was 
to supplement the former. All that could be done, 
however, was to remove the air-bed, and when this 
was accomplished, the duplication of the air-pump, 
on a certain temperature being reached, little 
effect on the vacuum, but further improvement could 
then be effected by installing a cooler. It was, he 
might add, exceedingly difficult to keep air from 
entering the glands of a low-pressure cylinder, and 
he had attained little success on this head until he 
tried ‘‘ Christie’s galvanised packing,” which ap- 
ser to be essentially a deposit of metal on paper. 

e had found nothing so as this for excluding 
air, and Professor Weighton could confirm its 
value as a packing for low-pressure glands. 

We defer the report of the discussion on the last 
paper read on Thursday night, on ‘‘Superheated 
Steam in Marine Engines,” by Mr. F. F. T. 
Godard, and the whole of Friday's proceedings, 
until our next issue. 

(To be continued.) 





THE NEW IRON-WORKS OF THE 
STAVELEY COMPANY. 
(Continued from page 460.) 

Gas-Firep Borers anp BLow1ne-ENGInEs. 

In describing the details of the hot and cold gas 
mains and the several valves of special design 
which have been adopted in connection with these, 
it may be well to begin with the blowing-engines 
and the steam-generators in connection with these. 
As has already been explained, it was decided to 
adopt simple single-cylinder engines, as it was con- 
sidered more important to reduce the working parts 
than to aim at economy, as there was sufficient waste 
heat to generate more steam than was required. 
Steam is raised in a battery of six Ba and 
Wilcox boilers, of which a perspective view is given 
by Fig. 52, page 508, while on the same page there 
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are sections of the boilers and flues (Figs. 53 to 56). 
The boilers are fired by blast-furnace gas, admitted 
at X in Fig. 53, by coal on the ordinary fire-bars, and 
by waste coke-oven gas admitted at Y. The openings 
shown in Fig. 54 are covered with fire-bricks or 
dampers when any one boiler is closed down for 
cleaning. Under the main chimney-fiue there can 
be seen (Fig. 53) the flues for cold-air ventilation, 
the construction of which were necessitated by the 
proximity of the coal fault referred to in a previous 
article, These ventilation-flues are supplied with 
air by small ducts communicating direct to the 
main chimney-flue. Fig. 58 shows the main for the 
supply of gas to the boilers, shown in perspective 
also in Fig. 52. ; 

he boilers are of the well-known land type as 
usually constructed by Messrs. Babcock and Wilcox, 
himited, and have been designed to give a total 
evaporation of 18,000 lb. of water per hour. They 
have each 4510 square feet of Pt surface, 
having twenty sections of tubes, each ten tubes in 
height. Only two of these tubes are shown in the 
section, Fig. 53. The length of the tubes is 18 ft. 
and the diameter 4 in. There are two steam-drums 
of 54 in. in diameter, the longitudinal seams of 
which are butt-jointed. Each boiler is provided 
with a duplicate and overhead system of feed-pipes, 
and is constructed to work at 200 lb. pressure per 
square inch. A feature of these boilers is the 
special form of the hot-air blast-furnace gas combus- 
tion-chamber at the front, as shown in the section, 
Fig. 53. The construction of this chamber provides 
for the heating of the air before it comes in contact 
with the hot gases, the gases and air respectively 
entering through a number of ports to ensure a com- 
plete mixture before they unite. The air-chamber Z 
is shown to the rear of the gas-chamber in the 
section, Fig. 53. In order to enable the tubes to be 
cleansed from the dust deposits from blast-furnace 
gas, four dust-doors of the company’s special type 
are arranged in the walls of each boiler as shown on 
the perspective view, Fig. 52. There is a space be- 
tween adjacent boilers to give access to these dust- 
doors and to other parts. Five of the six boilers have 
been fitted with the company’s integral superheater, 
having a surface of 900 square feet, and arranged to 
superheat steam to the extent of 200deg. Fahr. The 
main steam-pipe has also been supplied by Messrs. 
Babcock and Wilcox. The portion carried over the 
boilers increases from 10 in. in diameter at the 
first to 15 in. at the sixth boiler, and from each 
boiler stop-valve a 7-in. bend is taken into the 
a main ; the lead to the power-house is 150 ft. 
ong. 

The units in the power-house with which we are 
more immediately concerned are four blowing- 
engines, constructed by Messrs. Galloway Brothers, 
Limited, Manchester. Of this engine, detailed 
drawings are reproduced on Plate XXXII. (Figs. 59 
to 61). The engines are of the high-pressure non- 
condensing typ2, and each is able to blow on to any 
furnace by adjustment of one valve placed at the 
rear of the engine. They are of the single-unit 
crosshead type, each having one steam- cylinder 
36 in. in diameter, and one air-cylinder 90 in. in 
diameter, both having a stroke of piston of 5 ft. 
The steam-cylinder is placed between the standards 
or housings, the air-cylinder being fixed on the top 
of the housings. The steam and air piston-rods are 
connected to a horizontal crosshead, from which the 
motion is continued through the connecting-rods to 
the fly-wheels, of which there are two to each 
engine, one on each end of the shaft. The whole of 
the structure is mounted on a massive bed-plate, hav- 
ing two main bearings cast therewith, and suitably 
planed and machined to receive the standards, which 
are of box form, and are prepared to receive the 
steam and blowing cylinders and cross-braced trans- 
versely. The slide-bars are separate castings, four 
to each engine, well bolted to the main framing. 
The steam-cylinder is equipped with piston-valves, 
the inlet-valves being operated by expansion link 
automatically adjusted by the governor, the ex- 
haust-valves being driven »y a separate eccentric. 
The governor, which is of the high-speed type, with 
heavy centre-weight, positively driven from the 
crank-shaft and connected to the expansion-link, is 
arranged to vary the speed of the engine whilst 
running between wide limits of steam and air 
pressure. The air-cylinder is equipped with top 
and bottom air-heads containing flat grid-valves of 
the ‘‘ Southwark” type, each being arranged with 
suction and delivery-valves. The inlet- valves are 
positively opened and closed by suitable gear from 
the main shaft, The outlet-valves are automati- 





cally opened by the air-pressure acting on a small 
air-cylinder with an actuating-piston, and they are 
eee closed by the valve gear. The large 
orizontal crosshead connecting the two piston- 
rods and operating the connecting-rods is of cast 
steel, having aswivelling centre to ensure the equal 
distribution of load on the connecting-rods and 
crank-pins. The engines are constructed to deal 
with an air pressure of 12 lb. per square inch and 
for a steam pressure of 150 1b. per square inch, each 
having a capacity of 22,000 cubic feet of free air at 
fifty revolutions per minute. Substantial plat- 
forms and staircases are provided, and there are 
gangways connecting the engines together. 

Later on it is intended to instal low-pressure 
turbines, driven by the exhaust steam of these 
engines, for generating current at 6000 volts, to be 
distributed to the company’s collieries within a radius 
of 5 miles. It is estimated that at least 2000 horse- 
"t0rted is available for this purpose, with only two 

urnaces blowing. 

The arrangement of the air mains from the power- 
house is shown on the perspective view on page 
459 ante, while on Fig. 62, on Plate XXXITI., there 
is a section illustrating the arrangements of the 
standards for carrying the air mains as well as the 
gas mains. The standards are built up of rolled 
joists, with diagonal bracing. The air mains are car- 
ried on brackets ; the dotted lines show the ‘‘ bends” 
from the power-house. The gas main is slung to the 
top member of the standards. This gas main is 
7 I. in internal diameter ; it is lined with 44 in. of 
brickwork, and has an outer casing of } in. steel 

lating, with expansion-joists at intervals of 35 ft. 
Bells and hoppers with telescopic tubes are pro- 
vided for the removal of the dust at 18 ft. intervals, 
as shown in the details, Fig. 57. The arrangement 
of this chute was described in connection with the 
dust-catchers at the furnaces, where it is also 
fitted. The chutes are arranged so that the bottom 
can be lowered right into the railway wagon or 
barrow for the removal of the dust. The top of the 
gas main, as shown in Figs. 57 and 58, has a 
cemented footpath, which enables the men to walk 
from end to end. Through the top there are 
numerous explosion and raking doors, the latter for 
the insertion of a rake, on the handle of which 
there is formed a leather flap, so that, as soon as 
the rake has entered, the flap forms a valve to 
prevent the exudation of gas. The door is so 
formed and is of sufficient extent to enable the rake 
to extend along the bottom of the pipe for a dis- 
tance equal to that between the hole and the next 
dust-chute. 

The valves of the air and gas mains are illustrated 
on Plate XX XI. Figs. 63 and 64 illustrate the 22-in. 
cold-blast valve, which is provided with a pilot- 
slide and spindle to the outside, to show the at- 
tendant the exact position of the valve. Figs. 65 
to 67 illustrate a patent gas-valve invented by 
Mr. Dick, of the Soha Works. It is used 
for admitting the gas through the underground 
culverts to the stoves. It allows for all expansion 
troubles, is very simple in’ its action, and is easily 
worked. This valve is slightly raised by the opera- 
tion of a lever until the weight of the valve is 
carried by ball-bearings, shown in detail, Fig. 67. 
These greatly reduce the power required to run 
the valve io or out, or to swivel the top portion in 
any direction required. The admission of air is 
through a Bunsen burner pipe, controlled by a 
butterfly valve. 

As regards the hot-blast valves, which are illus- 
trated on Figs. 68 to 70, it was decided not to fit 
in any instance water-cooled valves, which have, in 
many cases, given serious trouble, owing to the 
water leaking and causing incrustation on the 
valve faces and seats, besides allowing steam to 
be forced into the furnace — about the worst 
thing possible. At the same time, provision has 
been made for readily changing the parts when 
considered desirable. The seating, as well as the 
casing, is of very substantial thickness. Both 
valves and seats are merely trunks of cast-iron, 
machined on one face only and easily renewed. 
The valve and stem are lowered by means of a 
wire rope fixed in the cottered hole at the top of 
the spindle. The tongue can be readily lowered 
by the withdrawal of a bolt inserted in the top of 
the spindle after the removal of the bottom door. 
The seat can also be withdrawn by the withdrawal 
of the tee-headed bolt and the use of another wire 
rope. A bottom door is also provided with an 
inspection hand-hole. It has a wedge cast on it, 
which forces the tongue of the valve up to its seat 





when it is lowered. It was thought advisable to 
use a lever-valve in place of the ordinary screw 
spindle arrangement, as this enables any blister to 
be chipped off the face of the valve or tongue. 
Difficulty has at times been experienced by the 
expansion of the brickwork in the mains, causing 
difficulty in closing such valves. An internal rib 
with expansion necks has, therefore, been provided, 
so that it is impossible for the valve to become 
jammed against the edges of the brickwork owing 
to expansion. 

There is also illustrated on Plate X XXI.a chimney 
connection valve to the stove valve, for use when 
the stove is being brought to the desired tempera- 
ture. This valve, which is the patented invention 
of Mr. F. Dick, of Parkgate, is entirely disconnected 
from the stove proper. Chimney-valves, as a rule, 
give a large amount of trouble, by reason of the 
dirt from the gas depositing on the seat, letting the 
hot air escape from the stove into the chimney- 
flue, involving the further risk of ignition of the gas 
in the chimney. As will be seen from the illus- 
tration, this difficulty has been overcome by fitting 
a cover for use when the chimney connection is 
drawn back and turned out of the way. The outlet 
from the stove is then closed with a steel door 
having an asbestos seat. The casing is of wrought- 
iron, and the internal valve has a water-seal at the 
bottom, and is readily swivelled by means of bail- 
bearings at the top. When in use it is kept up to its 
seat by an eccentric cam pressing against a bracket at 
the back.’ When the stove is on gas, the valve is in 
the position indicated with the damper pulled up 
to the top by means of the 3-in. wire rope, which 
is not exposed to any action of heat. hen the 
temperature of the stove has reached the desired 
degree, the chimney-valve is lowered, the casing 
bodily turned at right angles, the swivelling being 
effected by ball-bearings, and the complete door 
lowered over the face of the neck opening. 

Figs. 73 to 80, page 509, show details of the main 
7-ft. gas-valve. This valve is for closing the gas 
main to the boilers whilst the stoves are at work 
for cleaning purposes. The valve is of cast-iron, 
made to fit into a cast-iron seat, in which dust col- 
lects and forms a seal. The weight of the valve is 
carried by a counterpoise worked froma small winch 
at the bottom of the column. When the valve is 
open itis drawn up clear of the opening, leaving free 
passage for the gas. The spindle where attached 
to the valve is squared. The top of the spindle 
has a large shackle, through which a rod may be 
passed for slightly grinding this valve down when 
it has been a on its seat to ensure that the 
dust makes a good joint. The hand-railings round 
are all of wire rope, with stretching screws. This 
is adopted in preference to iron rod, as the latter 
so often gets bent, causing an eyesore. There isa 
large manhole over the top of the valve, which acts 
as an explosion door, or for cleaning purposes. 


(To be continued.) 








GerMaN Coat Imports.—The following table shows 
that Germany relies principally upon Great Britain for her 
foreign coal supplies. The imports of coal into Germany 
in the first two months of this year were :— 

Source of Import. 1908. 


tons 
Belgium 
Great Britain 
Low Countries 37,641 , 
Austria-Hungary .. b: 121,463 136,074 
It will be seen that German coal imports have not been 
increasing of late. One reason why the Germans prefer 
British combustible is probably the superior adaptability 
of Welsh steam coal for marine steam-engines. 


1907. 

tons 
76,505 
1,295,780 
56,991 


ee 71,732 
- 1,126,125 


ANEROID BAROMETERS FOR ALTITUDE DETERMINATIONS. 
—A. Schreiber has recently conducted an interesting 
series of tests on the reliability of aneroid barometers for 
the determination of altitudes. He went up the Lilien- 
stein, not far from Dresden-on-the-Elbe, six times, and 
took readings below and above, and he further made six 
railway journeys over a route 22 miles in length. In the 
first case the level difference was 286 metres (938 ft.), from 
126.5 metres (415 ft.) to 412 metres (1353 ft.); in the 
second case the level difference amounted to 470 metres 
(1540 ft.). Am aneroid barometer of the Bohne type was 
used in both cases. When going up and down hill, in the 
first case, an elastic set was observed ; it was small, how- 
ever, and would not affect the results by more than + 0.6 
metre (2ft.). Thesecond case, that of the railway journeys, 
was more interesting, because the instrument was con- 
stantly being shaken by the train, and because on each 
of the six journeys readings were taken at each of the six- 
teen sto} The results are very wtametery, The Bohne 
aneroid Paromeser proved itself accurate within + 1.5metre 
(about 5 ft.), although it does not readily adapt itself to 
very rapid level ch: at which the + and — errors in 
ascending and d ing do not balance one another. 
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HE 
a CATING ENGINES AND STEAM - TUR- 


BINES.* 
By the Hon. C. A. Parsons, C.B., F.R.S., D.Sc., M.A., 
and R. J. WALKER. 


In the early years of steam-turbine design and develop- 
ment it became apparent that the turbine engine was 
capable of economically dealing with ratios of expansion 
far beyond the reach of any reciprocating engine, whose 
limitations in this respect had been experimentally deter- 
mined by many investigations. In 1889 the first condens- 
ing turbine of about 100 horse-power was designed for an 
expansion ratio of 100 by volume, the ex: on being 
effected in two turbines of the double parallel flow type, 
the low-pressure turbine (Fig. 1) taking steam from the 
exhaust of the LS = gy at atmospheric pressure, 
and expanding it down to 11b. absolute. The striking 
feature presented by this design was the very high esti- 
mated efficiency of this low-pressure portion. A separate 
low-pressure turbine was not, however, actually con- 
structed till some years later. 


COMBINATION SYSTEM OF RECIPRO. | 


|. In a good quadruple reciprocating engine, 
| is expention down to the pressure of release, about 10 Ib. 
abso! “ny — in economy as the vacuum is increased 
up 2 a or red en ~~ oy in a — it is 
possible to economically with very low-pressure 
steam, and to expand this low-pressure steam to a low 
absolute pressure corresponding to the highest vacuum 
obtainable in turbine practice. Figs. 2 and 3 (below) 
show the effect of vacuum upon steam consumption as the 
result of tests carried out on a reciprocating ine and 
steam turbine respectively, from which it will noted 
that, whilst the curve for the reciprocating engine gives 
the minimum consumption at between 25 in. and 
vacuum, the curve for the turbine continues to fall as the 
vacuum increases. — ; 

Fig. 4 shows in diagrammatic form the advantage of the 
combined system of machinery. The area of the 

i m represents the maximum energy that could be 
obtained, theoretically, from the steam if it were ex- 
panded down to the pressure in the condenser. The area 
enclosed by lines A, B, C, D, and E, shows the theo- 
retical maximum energy realisable in a quadruple engine 
from 200 lb. pressure to 26 in. vacuum, and the a 





In 1894 a patent was taken out for the ‘‘combination ” | cross batched the additional energy that can be utilised 


of a reciprocating engine with a steam-turbine, whose 
object was ‘to increase the power obtainable by the 
expansion of the steam beyond the limits possible with 


steam is, of course, immaterial, provided that its con- 
dition of pressure and wetness on reaching the engine are 















|in a turbine, but which cannot be economically used in 


| 


reciprocating engines.” The previous treatment of the | 


a reciprocating engine. 

In a combination system, the most suitable initial pres- 
sure for the turbine, or the dividing line between the 
reciprocating engine and the turbine, will greatly depend 
upon the conditions of service of the savileiiee vessel 
taken. The reciprocating engine, or engines, could be 
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the steam | Tapitze ExpLANaTorY OF Diacram (Fic. 4), SHOWING 


InorgASE OF STEAM Enercy UTILisep py COMBINATION 
or Reorprocatine Encinge anp Tourping. (ALL 


Pressures GIVEN ARE ABSOLUTE.) 3 
Expansion Reci ing Engine Exhausting to 
Quadruple-Expa x iprocating Eng ing 


Area enclosed by A, B, C, D, E = maximum energy realisable 
in quadruple engine, from 200 lb. to 26-in. vacuum, with 
point of re at 10 lb. = 256 B.T.U. 

Area cross-hatched re te ou which a 
engine cannot effi Cyd utilise, but which can be 
in a turbine = 78 B.T.U. 


-Expansion Reciprocating-Engine Ex- 

hausting to ine and thence to Condenser. 

Area enclosed by A, B, F,G, H = maximum energy realis- 
able in triple-engine from 200 lb. to 8 Ib., with point of 
release at 13 Ib. = 219 B.T.U. 

Area enclosed by J, K, L, M = energy available for turbine 
from 7 Ib. to 28 in. vacuum, receiving wet steam from 
reciprocating engine = 100 B.T.U. 

Total energy of combination = 819 B.T.U. 

Theoretically, total energy of combination is 244 per cent. 
greater than that of quadruple engine. 

It is estimated that a large portion of this additional ene 
can be ex to be realised by the combined system 
the shape of increased power to drive the v , Or, on 
the other hand, ii economy. 

The theoretical figures are computed on the basis of adiabatic 
expansion throughout. 


In the case of a vessel which runs on service continually 


ator about her designed full speed, an initial pressure 
of about 7 Ib. absolute at the turbine appears most suit- 


50 HORSE POWER LOW PRESSURE TURBINE 


(FOR ATMOSPHERIC PRESSURE ) 
DESIGNED 1889. 
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AGRAM SHOWING INCREASE OF STEAM ENERGY UTILIZED BY 
COMBINATION OF RECIPROCATING ENGINE AND TURBINE. 
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from the exhaust of other turbines was in the Turbinia’s 
machinery in 1897; the pressure at entry of her low- 
pressure turbine was about 9 1b. absolute, and the exhaust 
1lb. absolute. The slip ratio of her three shafts showed 
that the low-pressure turbine developed about one-third 
of the total horse-power obtained from the steam at 160 Ib. 
pressure, agreeing closely with calculations. : 

In the year 1902 the combination of reciprocating 
engines exhausting into turbines was first put to a prac- 
tical test in His Majesty’s destroyer Velox. In this 
vessel two small reciprocating engines were fitted for 
cruising purposes, of such power that, in combination 
with the main turbines, they would give an economical 
consumption at the speeds of 11 to 13 knots, the usual 
cruising speeds at the time the Velox was built. The 
arrangement of machinery consisted of one main high- 
pressure and one low-pressure turbine on each side of the 
vessel, each driving a separate shaft, or four shafts in 
all. A small reciprocating engine was coupled at the 
forward end of each of the low-pressure turbines. For 
speeds up to about 13 knots steam was admitted to the 
two reciprocating engines, and expanded down to about 
atmospheric pressure ; it then through the high- 
pressure, and thence through the low-pressure, turbines 
to the condenser. This combination gave excellent results 
at these cruising speeds. For.s above 13 knots, 
however, the reciprocating engines had to be cut out and 
steam admitted to the turbines alone. With the advance 
of naval efficiency, the cruising es of war vessels 
have been increased, and in vessels subsequent to the 
Velox additional high-pressure turbines have been fitted, 
&n arrangement which permits of good economy over & 
wide range of cruising speeds. 

It may be said that perhaps the most important field 
for the combined system of machinery as applied to 
marine propulsion is for those installations where the 
designed full speed of the vessel falls below the range 
suitable for an all-turbine arrangement, the reciprocating 
engine working in the region of pressure drop where 
the conditions are best suited for it, and the turbine 
utilising that Portion of the expansion diagram which 
I reciprocating engine is not able to utilise efficiently. 
t is generally well known that an all-turbine arren 
om has not been advocated by us for ships where the 
esigned speed falls below 15 or 16 knots, excepting in 
some special cases, such as yachts; and for vessels of 
moderate or slow speed the combination system of machi- 
nery appears to be eminently suitable. 


4 





* Paper read before the Institution of Naval Archi- 
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aw a ENGINE OF 8001 4. able. In a veesel which does part of her running at the 
— designed power, and part at a considerably reduced 
8 power, it is desirable to design the turbines so that the 
; initial pressure would not fall below 7 lb. absolute when 
= running under the lower conditions of power. 
=~ a * TEs ree: ss 
R A B o 
i 4, [gage.| ade 
8 s be & oe 
5 alge se [e8e8| 284 
Lbs. Pressure Absolute iz H , wSs| Fo us 
EFFECT OF VACUUM UPON STEAM CONSUMPTION OF STEAM- - 5 ae! | gs 
TURBINE OF 1000. K.W. TURBO-GENERATOR. £ i 2h SSeS 
Fig.3. Foe BS Sba| Saeee 
Dimensions of reciprocat-|25, 36}, 514, 75| 27, 42, 66 |26, 89, 46, 46 
ing engines as a 48 an 
Revolutions of reciprocat- | 
ing engines ee - 84 85 100 
Piston speed of reciprocat- 
ing engines ‘ of 770 680 700 
Boiler pressure |. || 2181b, 213Ib, | 2181b, 
Estimated pressure at H.P.| | 
receiver .. - oa 200 Ib. 200 Ib. 200 Ib. 
Initial-pressure turbines .. | oe 7 1b. abso.| 7 Ib. abso, 
Vacuum in condenser... | 26 in. 28 in. | 28in. 
7 a — comenmngeen, main} ee me pong 1 
engines on. 
ony Lbs. Pressure Absolute. LEP. recprecatiog on-| | 
designed to exhaust at a pressure of between 8 lb. and | _ gines RS 7300 6300 6300 
16 Ib. absolute, or even at # slightly higher pressure, if | Pstimated equivalent) om one 
necessary, to meet the conditions required. From an |» si) 4p. ead 7800 §800 8300 
estimate of the theoretical efficiency under the various | Per cent. increase power | ar 18.7p.c.| 18.7p.c. 
conditions of pressure, as set forth in the following table, | Estimated speed .. .., 15.5 knots | 16.2 knots) 16.2 knote 
it would appear, apart from any practical considerations, | Steam consumption, Ib. | 
that there is nothing to choose between an initial pressure | per total H.-P. per hour eT FAP | es 
at the turbine of between 7 Ib. and 15 1b. absolute, any PA I . . eo 
pressure within this limit appearing to give the most py belles peal. 
economical result. rocating engines) a 1430 tons | 1455 tons 
: lae ; = of turbine installa-| Gute = 
S [FER | Theoretical aru. | tion. i | ses tons los | use” 
sd - 5 ERA niches | — ~*~ — Te nae 436° | B20 
PEPE RE. | TF | gota, | — : : 
La heme) mae gE may be of interest at this stage to consider the die- 
Assuming 2001b.absoluteat) 15 | 16 | 178| 142) 320.| Position e turbines in com wi procating 
vosipoetating qngine wo} 12) | 18) | 189 | 181 | 820 <ugine on boned dtip. The essagentat et apy my whe} 
28in.vacuumatcondenser) | 7 8 218 | 100| 318 | turbines, depends greatly whether the vessel is : 
| with single or twin-ecrew reciprocating-engines. With 
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a single reciprocating-engine, one turbine, two turbines 
in “‘series,” or two turbines in “ —" could be fitted, 
each turbine driving a separate shaft in addition to the 
reciprocator - shaft. With twin - screw reciprocating- 
engines, an arrangement of one turbine in the centre of 
the vessel, two turbines in “‘ parallel,” or two turbines in 
** series,” could be adopted. The arrangement which 
seems to commend i generally to shi 
builders, where twin-screw reciprocating -engines are 
fitted, is the arrangement with the turbine on the centre 
shaft 


In 1901 and the two or three following years, alterna- 
tive schemes were prepared from time to time. Figs. 5 
and 6 show an arrangement which was prepared in 1901 
of a single reciprocating-engine in combination with two 


low-pressure turbines in “‘ series. 





powners an 


GENERAL ARRANGEMENT OF COMBI/NATION OF A 
TWO LOW PRE 


Fig. 5. 





The indicated horse- | 
power of this proposal was 1500; speed, 114 knots ; and | 


designs hove heen poogensd for various types of vessels of 
speeds ing from 13 to 16 knots. 


ranging 
By the courtesy of Messrs. Swan, Hunter, and Wigham 
Richardson, who, for a considerable period, have taken 
much interest in this combination of machinery, the 
res in the table on page 511 are given of the compara- 
tive sizes of i power, &c., of the ‘‘ combination” 


d | as compared with twin-quadruple engines, for a proposed 


steamer of 490 ft. in length, 13,600 tons displacement, 
7200 indicated horse-power, and 154 knots speed. 

In the combination proposals set forth in columns B 
and C in the above table, it may be mentioned that in 
this particular inquiry the ship-owners wished to have 
the advantage of the additional power and increase in 
— of the vessel on the same coal consumption as for 

twin-quadruple engines. In some instances an in- 


crease in speed might not be desired, in which case the 


EXPANSION RECIP 
TURBINES IN'SERIE 


COAL 








Fég.7. 


Pruraine Fig.8.S&£CT10N THROA.A LOOKINGAFT 


= 





== 





































































































GENERAL ARRANGEMENT OF TWIN 
QUADRUPLE ENGINES OF 73001.H.R 


Fig.9. 


loaded displacement, 5300 tons. Figs. 7 and 8 show another 
ment of one reci: ting engine, and a turbine 
on one side of the vessel. The indicated horse-power of 
this vessel was 1200 total, and the speed 10 knots. 
me .... —s = each peepom! — designed for about 
per cent. of the power, the reciprocating engines 
the remainder, the turbines taking the steam from the 
reciprocating engines at 7 lb. absolute pressure. Ib was 
estimated that the combination as applied to cargo vessels 
~ae about 15 to 20 per cent. more ag than 
inary triple-expansion engines usu fitted to 
this class of vessel. r 
Owing to the rapid development of the turbine industry 
for high-speed yee bag the attention which was, in con- 
sequence, paid to branch of the business generally, 
- development i me op 8 wee 8 fell more _— 
background than its meri t) ide sco its 
application would seem to have deserved. ” 
wg two years ago, at the  sapeeiios of Sir William 
White, were pre} a combination system as 
applied wie blakals eps of liner of moderately 
large power and speed, and since that time numerous 








GENERAL ARRANGEMENT OF COMBINATION OF A ee EXPANSION RECIPROCATING 
IN 


ENGINE W/TH ONE LOW PRESSURE TUR. 


and 14 show an » of four-crank triple-expan. 
sion engines and one low-pressure turbine, as set forth in 
Column C. 4 ’ 

In the arrangements shown in vie. 11 to 14, for 
manceuvring in and out of port, suitable ments 
are made for changing the flow of steam of the low- 

cylinder exhaust of the reciprocating engine 
ee the turbine to the condenser. This can be done in 
two or three ways. One method is to have an ordinary 
change valve of the piston type, or ordinary double-beat 
spring loaded valve actuated by links connected to the 
weigh-shaft of the main engine, which would auto- 
matically change the flow of steam to the condenser when 
the en was reversed. With this arrangement, when 
going abead on one side of the ship, the steam from the 
reciprocating engine would flow through the turbine, 
but there does not appear to be any objection to this 


OCATING ENGINE WITH 


Fig.6. 






































Boel) ee ke 
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boilers and engines could be reduced in size by the esti- 
mated amount of saving in consumption, so that the 
indicated horse-power of the combination did not exceed 
that required with twin-quadruple engines. This would 
considerably reduce the total weight of machinery, and 
also the bunker capacity for a given distance. This saving 
in the weight of the machinery and in the bunkers would 
enable the vessel to carry an equivalent addition in dead- 
weight cargo. Then, again, if we take the indicated 
horse-power of 8300 for the combination, and assume that 
quadruple engines and boilers were required to give an 
equivalent power, the extra total weight of machinery 
would be, roughly, 160 tons, in addition to an increase of 
about 12 per cent. in coal consumption for the same power. 

Figs. 9 and 10 show an arrangement of twin-quadruple 
engines corresponding to particulars given in column A 
of the table. Figs. 11 and 12 show an arrangement of 
twin triple-expansion engines, working in conjunction 
with two low-pressure turbines, as set forth in column B, 
the reciproca‘ engine on each side exhausting into a 
turbine. By this arrangement an independent set of 
engines is obtained on each side of the vessel. Figs. 13 


total | ment with a single turbine on the centre shaft. 





even if we consider the twin-screw reciprocating Irminhs 
be rather an advantage, than otherwise, to allow the 
steam from the engine going ahead to pass through the 
turbine, as the centre propeller revolving would accelerate 
the feed of water on the rudder, and augment the turning 
power of the vessel. Figs. 15 to 18, page 513, show such 


arrangements. ’ 
Another method would be to work these valves inde- 
pendent of the main engines, actuated by an hydraulic 
engine, or by an ordinary steam-driven reversing engine. 
ith this qrunqumenh, the low-pressure turbine would 
be cut out altogether and the reciprocating engine would 
exhaust to the condenser whether going ahead or astern 
i = yopint been said as to the general arrange- 
ps sald as e eral arral 
uunenll estimated economy obtainable F the combined 
system, and now it may be of interest to refer to the 
general application of thesystem. __ al 
The development of the combination is already rapidly 
taking place on land, where the exhaust steam from non- 
condensing engines, especially the winding-engines 4 
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collieries, and otion and mill engines, is being utilised 
in low-pressure condensing turbines. are, at the 
present time, some twenty-four of these installations of 
the Parsons typs delivored, working and under construc- 


tion, ranging from 125 kilowatts to 1250 kilowatts, repre- | Pig: 


senting a total brake horse-power of about 17,000. In 
most cases the exhaust steam is supplied to the low- 
pressure turbine at 15 1b. absolute pressure, and a vacuum 
of 28 in., and under such cain about an equal 
amount of power can bs obtained from the turbine as 
from the non-condensing reciprocating engine, thereby 
doubling the power of the plant without any further 
consumption of fuel. From several tests made with these 
exhaust turbines on land, a consumption of about 34 lb. 
per kilowatt-hour can be obtained in a 500-kilowatt 
machine, with an initial pressure of 15 lb. or 16 lb. abso- 
lute to 23 in. vacuum. 

In regard to marine installation:, the combination is 
being fitted to a large vessel at present under construc- 
tion at the works of Messrs. Harland and Wolff for the 
Montreal trade of the Dominion Line. The arrangement 
of ey | in this vessel is substantially as described in 
column C of the Table previously referred to—viz., twin 
four-crank triple-expansion engines exhausting into one 
low-pressure turbine driving the centre shaft. 

Messrs. W. Denny and Brothers are also at present 
building a vessel for the New Zealand Shipping Com- 
pany, which is basing fitted with the combination system 
of twin triple-expansion engines and one low-pressure 
turbine. This vessel is an exach repeat of two other 
vessels Messrs. Denny have built for the same owners, 
except as regards type of engines. 

In addition to the above, the Turbinia Works, in con- 
junction with Messrs. A, Stephen and Sons, of Glasgow, 
are fitting the combination system to the yacht Emerald. 
In this vessel, which was one of the first to be fitted with 
an all-turbine arrangement, it is intended to make some 
modifications to the existing arrangement of machiner 
by introducing a reciprocating engine on the centre shaft 
in lieu of the ‘high-pressure turbine at present in the 
vessel. This engine will be of the high-speed enclosed 
self-lubricating typs, and is now being constructed by 
Messrs, J. 8. White and Co. It is designed to exhaust 
into the two low-pressure turbines at about 15 lb. abse- 
lute pressure, the dimensions of the cylinders being 
12} in., 19 in., and 30 in., by 18 in. stroke, and revolutions 
about 350, It is expected that this vessel will be ready 
for trials in about four months’ time. 





Etectric Locomorives.—The Great Northern Rail- 
way Company (U.S.A.) has placed orders for four 100- 
ton electric Jocomotives, to be used in hauling trains 
through the Cascade Tunnel. This will be the first em- 


ployment of three-phase alternating-current motora for | 7 


railway service in America. This system of railway 
haulage is already in use in Europe, but that about to be 
installed in America involves locomotives larger and 
more powerful than any in use on European lines. Each 
locomotive will be equipped with four motors rated at 
325 horse-power, or a total of 1300 horse-power. The 
driving-wheels are 69 in. in diameter. Current will be 
supplied to the locomotives at 6600 volts at a frequency 
of 25 cycles. Each locomotive will be capable of hauling 
@ 1000-ton train at a speed of 15 miles per hour on & 
gradient of 1 in 50. 


Tue German Navy.—The launch of. the ironclad 
Sachsen, built in the Weser yards at Bremen, will shortly 
take place. Two other ironclads of the same type, the 
Baden and the Wurtemberg, commenced last summer, 
will also be launched before the close of 1908. An 
armoured cruiser, officially known as E, has been 
launched from the Imperial —— at Kiel ; she has a dis- 
placement of 15,900 tons. The dimensions ani general 
characteristics of all these vessels have been kept rigidly 
secret. The Gneisennau, armoured cruiser, has com- 
menced her trials ; she was built in the Weser yards, and 
was commenced in 1904. The Scharnhorat, an armoured 
cruiser of the same type, built in the Blom and Voss 

ards at Hamburg, and commenced in 1905, has been 
ir since completed. The Imperial yards at Kiel 

Wilhelmshaven have completed the transformation 
of the two large cruisers, Hertha and Viktoria Luise, 
into a training ships; the transformation has cost 
160, welve torpedo-boste, to be built in 1908, are 
to be fitted with turbines. 


Tae Cxarms or Sevpy AS A MANUFACTURING CENTRE. 
~The Commercial Agency of the North-Eastern Railway 
has done useful work in awakening the local authorities of 
various towns to the importance of asserting the claims 
of their districts from the manufacturers’ standpoint. 
— seems to be the latest to organise such a ~~ 
g ist movement. There has just been issued by the 

rban District Council a business-like pamphlet setting 
forth the claims of Salbyas a manufacturing centre. The 
population is 9000, there are satisfactory transit facilities, 
there are collieries 11 miles distant, for lighting is 
23. 8d, per 1000 cubic feet, and for power ls. 5d. to 23. 5d. per 
1000 cubic feet. Parliamentary power has been obtained 
for supplying the district with electricity ; the local rates 
total 63. 11d. per £ ; angen | sites can be got for 1s. 6d. 
per yard, and sites for works on the river at reasonable 
rates; bricks are 21s, to 253. per 1000 in ordinary quanti- 
ties ; wages for ship carpenters and platers are per 
week ; riveters, 353. ; unskilled labourers, 183. to 22s. ; 
masons, 9d. per hour; joiners and painters, 8d.; one, 
74d. ; and bricklayers, 8d. per hour ; and the -rate 
for the last five years averaged only 14 78 1000. These 
and similar data are given in this pamphlet, which also 
inc'udes a map. 





NOTES FROM THE NORTH. 
Glasgow Pig-Iron Market. Sass Tenche mania toe 
-Lron rket.—. ay morning 
ig-iron market was i, but quiet, and a ell business 


in Cleveland warrants was done at 52s. 3d. cash, 52s. 


seven days, and 5ls. 9d. fifteen days. At the close sellers | pe 


quoted 52s. 44d. cash, 51s. 44d. one month, and 503. three 
months. In the afternoon the market continued strong 
in tone, but there was little doing. Cleveland warrants 
changed hands at 52s. 44d. and 52s. 54d. cash, and closing 
sellers quoted 52a. 54d. cash, 51s. 3d. one month, and 50s. 
three months. The turnover for the two sessions only 
amounted to about 3000 tons. On Friday morning the 
market maintained a firm tone, but the dealings were 
only 1500 tons of Cleveland warrants at 52s. 44d. six days, 
and 51s. 34d. one month. At the close prices were firm 
at 523. 5d. cash, 51s. 34d. one month, and 503. three 
months sellers. Copper was quoted 58/. 15s. buyers, and 
59/. sellers, three months. At the afternoon session there 
was no improvement in business, and only two Cleveland 
warrants were dealt in at 51s. 3d. and 5ls. 2d. twenty- 
four days. The closing tone was a shade easier at 
52s. 44d. cash, and 51s. 3d. one month, and unchanged 
at 503. three months sellers. On Monday morning the 
marke’ opened easier, and about 2500 tons of Cleveland 
warrants changed hands at 52s, 2d. cash and 493. 74d. 
June 17. At the close prices were weak, with sellers 
quoting 52s. 2d. cash, 51s. 14d. one month, and 493. 3d. 
three months. In the afternoon the market was at 
a standstill, and no dealings were recorded. The clos- 
ing quotations for Cleveland warrants were 52s. sellers 
and 51s. 6d. buyers for cash, 50s. 9d. one month sellers 
and 493, 14d. sellers, and 493. buyers three months. On 
Tuesday morning the market again showed an easier 
tendency, and 2000 tons of Cleveland warrants were 
done at 51s. 10}d. cash and 493. 1d. three months. At 
the close sellers quoted 51s. 1ld. cash and 493. 14d. 
three months, and there were buyers at 493. three 
months. In the afternoon business was very quiet, 
and only one transaction in Cleveland warrants was 
recorded at 50s. 104d. twenty days. Closing sellers 
quoted 52s. cash and 503. 10d. one month, and there 
were buyers of three months iron at 493. The following 
are the market quotations for makers’ (No. 1) iron :— 
Clyde, 64s. 6d. ; Gartsherrie, 65s. ; Calder and Summerlee, 
65s. 6d. ; ay. 68s. ; and Coltness, 88s. (all — 
at beg! lengarnock (at Ardrossan), 65s. 6d.; Sho 
(at Leith), 65s. ; and Carron (at Grangemouth), 69s. 6d. 

Sulphate of Ammonia.— The sulphate of ammonia 
market still maintains a st tone, and a scarcity 
of prompt lots is again noticeable. The price is round 
127. 103. per ton for prompt delivery, Glasgow or Leith. 
= amount shipped from Leith Harbour last week was 
69 tons. 


Scotch Steel Trade.—The Scotch steel trade continues 
quiet this week, and little or no improvement falls to be 
reported. Makers state that specifications are very 
scarce. The export trade is fairly satisfactory, and a 
moderate amount of business has lately been put through 
for shipment abroad. A healthy demand still exists for all 
kinds of sections for structural work, and inquiries to 
hand show that a very large yma of this material is 
wanted for early shipment to Canada. No alteration has 
been made in the official list of prices. 


Malleable Iron Trade.—The malleable iron trade of the 
West of Scotland is unchanged, and the outlook is not 
very promising. With specifications so scarce, and prices 
so keen, it is fittie wonder that the number of shifts has 
not been increased at the different works. 


Scotch Pig-Iron Trade.—The local demand for Scotch 
pig iron is not quite so heavy of late, and inquiries from 
the South have also fallen off a little. On the other hand, 
a good business is being done on export account, and some 
fairly large quantities have been booked for shipment to 
the Continent. Hematite has been in better demand 
recently. : 

Shipbuilding.—The Greenock and Grangemouth Dock- 
yard Company, Limited, have secured an order for a 
steamer of about 2809 tons carrying capacity, for the 
Spanish wine trade. The vessel is for Messrs. Ybarra 
and Co., Seville, and is to be built at the Grangemouth 
yard.—It is also reported that Messrs. Scott of King- 
horn, Limited, have received an order to build a transport 
steamer for the Spanish Government. 


Imports of Iron and Steel for March.—During the month 
of March the registered imports of certain metals, detailed 
below, into the ports of Glasgow, Leith, and Grangemouth 
were as follow :— 





United States. 


| Continental 
Atlantic Ports. 


Porte. 


tons £ 
‘901 

2,724 

7,891 


10,906 


tons £ 
1463 8 aa 
26 

P 227 
1092 


1255 


Iron bars, angles, &c. . i | 
Steel bars, pages, &e... m3 

Iron and steel hoops and strips 
Iron and steel plates and sheets 


895 ‘ 
346 25 
617 26: 
3321 536 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 
Bayonet Orders for Shefield.—At the close of last week 
news of important contracts for the supply of 130,000 
bayonets of a new pattern for the Government, which had 
been placed in Sheffield, was very welcome. The two 


firms of 


bayonet - manufacturera, Messrs. Sanderson 
Brothers ou 


Newbould, Limited, of Newhall-road, and 


tts | of between 600 and 800 men. 





Mr, James A. Chapman, of the Industry Works, Wood- 
side-lane, share the order with a Birmingham firm, and 
will be kept fully engaged on the work for about nine 
months. en it is considered that the special plant 
devoted to the sole manufacture of bayonets has not been 
in operation in Sheffield for several months past, it can 
understood that the news of the receipt of such im- 
portant work was thoroughly appreciated. The bayonet 
which the authorities have decided to issue to the forces 
is modelled on that used by the Japanese in the war 
with Russia. It differs from the old weapon in several 
respects. It will be 17 in. in length—5 in. longer than 
the old pattern. Instead of being double edged it will 
have a thick back and a knife-edge, with a groove in the 
flat of the blade. 


Electricity and Steel.—T wo of the leading steel firms in 
Sheffield are taking advantage of the introduction of 
electric motive power in their rolling-mi!ls. The use of 
electricity for this purpose is making steady headway in 
the city, thus showing how the larger concerns are ever 
on the outlook for the latest improvements. The two 
firms are Messrs. T. Firth and Sons, Limited, Norfolk 
Works, and Messrs. Samuel Osborn and Co., Limited, 
Clyde Steel Works. The latter firm are erecting a rod 
and bar rolling-mill plant at their works, in which the 
motive power is to be electricity. Messrs. Thomas Firth 
and Sons’ new rolling-mills will also be run by the same 
power, while they are also adopting gas fuel for their 
new plant of crucible steel furnaces. 


Firm’s Profits Dowbled.—The annual report of directors 
of Messrs. Newton, Chambers, and Co., Thorncliffe Iron 
Works, Sheffield, gives details of remarkable prosperity 
of last year’s working, despite the unsteady conditions of 
trade experienced. After allowing for depreciations, the 
= and loss account shows a profit for the year of 

6,405/. 23. 3d., making, with the balance of 14,387/. 03. 6d. 
brought forward, a total of 80,7927. 23. 9d. This is more 
than double the tai of the previous year, when they 
amounted to 32,996/. 


Iron and Stecl.—The position of affaira in the steel 
trade of the city is one of uncertainty, and short time is 
more prevalent in the East End. A striking indication 
of the paucity of work is obtained in the fact that one of 
the largest Government steel firms have, during the past 
three weeks, been compelled to dispense with the services 
( So many discharges in so 
short a period, however, indicates sudden shrinkage in 
that particular firm’s work, and, fortunately, the same 
experience has not befallen other large local concerns. 
Makers of malleab!e iron castings are feeling the all-round 
depression, but they are able to find sufficient work to 
keep the men fully employed by a steady demand from 
the motor and agricultural engineering branches. Stove- 
grate makers are suffering from the effects of the con- 
tinued stagnation in the building industry, and the file 
trade is somewhat uneven. Makers of agricultural tools 
and implements have received several remunerative 
orders of late from home and colonial customers, whilst 
railway material shops are awaiting the distribution of 
— orders from India, South America, and also from 

atal. 


South Yorkshire Coal.—Ths demand for house coal 
during the past week has been quite abnormal for the 
time of the 7 and the only difficulty owners have 
experienced has beon the getting away of the stuff from 
the pits, holiday traffic on the railways causing slight 
hitches, A good deal of manufacturing coal is going out 
of hand, notwithstanding general trade depression. Best 
Barnsley hards rule from 10s. 6d. to 11s. 34. per ton. A 
slight improvement in coke has been noticed, but values 
are not altered. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBRovGH, Tuesday. | 
The Cleveland Iron Trade.—Shipments of pig iron this 
month to date are somewhat disappointing, averaging 
barely 5000 tons per working day, as compared with 
daily average of rather over 6400 tons for the correspond. 
ing period of last year; but the clearances are expec 
to be heavier during the second half of the month. Pro- 
duction of Cleveland pig is inadequate, and to meet re- 
quirements iron continues to be withdrawn from the public 
warrant stores, so that statistically the position is good, 
and yet there is a pronoun want of confidence in the 
fature. Whereas 52s. is the general market quotation for 
this month’s f.o.b. delivery of No. 3 g-m.b. Cleveland pig 
iron, buyers will not pay more than 51s. for May business, 
and it is significant that merchants are ready enough 
to sell at 503. for delivery over the second part of the 
year. Special brands of No. 3 have this week been sold 
at as much as 533. 6d. for immediate delivery. A little 
easier feeling in East Coast hematite pig is reported. 
Whilst some of the leading makers still ask 593. for Nos. 1, 
2, and 3, buyers report that no difficulty would be ex- 
perienced in buying from second hands, and even from 
some producers, at 58s. 6d. Hematite iron is thus cheap a8 
compared with values of Cleveland iron, for mix 
numbers are now only 6s. 6d. above No. 3 Cleveland, 
whereas not long ago the difference was over 20s. The 
normal margin to be regarded as 83. to 103. Spanish 
ore is less firm, and, indeed, some Rubio, of 50 per cent. 
quality, has been sold at 15s. 3d. ex-ship Tees; but dealers, 
as a rule, still ask 153. 44d., and in some cases up 
15s. 6d. Cleveland warrants have been rather unsteady 
the last few days. 


Manufactured Iron and Steel.—Slackness is noticeable 
in some branches of the manufactured iron and stee 
industries, and the outlook must be described as unsatis- 
factory and discouraging, but producers are not dis 
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to make any further reductions in quotations. Orders 
are very scarce, and manufacturers are convinced that at 
present the lowering of rates would not bring buyers into 
the market. Common iron bars are 71.; bars, 
71. 7s. 6d.; best best bars, 72. 153.; packing iron, 5/. 103.; 
iron ship-plates, 67. 5s.; iron ship-angles, 7/.; steel bars, 
61. 10s.; steel ship - plates, 6/7. 53.; steel ship - angles, 
Bl. 17s. 6d.; steel strip, 6/. 15s.; steel hoops, 7/.; and steel 
joists, 57. 123, 6d.—all less the customary 24 per cent. 
discount. Cast-iron chairs are 3/. 103.; cast-iron columns, 
6]. 103.; heavy steel rails, 6/.; and steel railway-sleepers, 
6l. 12s. 6d.—all net cash at works. Iron or steel gal- 
vanised aay ey sheets, 24-gauge, in bundles, are 
12/. 10s.—less 4 per cent. 

Cleveland Miners’ Wages.—A mesting of the Cleveland 
Ironstone Mine-Owners was held this week, when the 
executive of the Miners’ Association attended to discuss 
what wages should be paid during the second quarter of 
this year. The employers intimated that they considered 
they were entitled to a reduction of 6.05 per cent. The 
suggestion will be placed before the miners, whose repre- 
sentatives will meet the mine-owners again on the 
25th inst. 





Granp Trunk DevetormMEents.—The ratio of the work- 
ing expenses to the traffic receipts of the Grand Trunk 
Railway of Canada in the second half of 1907 was 70.32 

r cent., a8 compared with 69.45 per cent. in the second 
Ralf of 1906. The working expenses of the two half years 
may be analysed as follows :— 


1907. 1906. 

£ £ 
Way and works 583,457 513,674 
Maintenance .. . 538,968 694,215 
Traffic charges 1,445,418 1,209,739 
General charge: 78,833 71,983 
Taxes .. va 64,263 71,885 


The principal cause of the incraase observable in traffic 
charges was an advance in the expenditure for fuel for 
locomotives from 373,063/. to 468,8037. The wages of 
engineers and firemen also increased from 159,095/. to 
184,106/., and those of round-house men from 26,1082. to 
31,1617. Maintenance of equipment cost 155,247/. less, 
the repair and renewal of locomotives having re- 
duced from 310,056. to 221,544/.; the repair and renewal 
of mger cars, from 70,7907. to 52,482/.; and the repair 
oa renewal of freight-cars, from 255,872/. to 192,6930. 
The directors state that stringent measures are being 
taken to restrict, so far as is consistent with the interests 
of the company, all expenditure in the different depart- 
ments, so long as the present depression of business con 
tinues. In the course of the past half-year forty-five 
freight-engines and eighteen first-class, seven second- 
class, five baggage, 354 rei tor, 433 flat, twenty- 
eight caboose, and thirty-two dump-cars were purchased, 
while six ten-wheel ger-engines, ten switch-engines, 
six first-class, ten fifteen caboose, and thirteen 
flat cars were built in company’s shops on revenue 
account. The expenditure on capital account during the 
past half year was :—New works, 119,534/.; double 

78,038/.; new rolling-stock, 75,588/.; land, 14,531/.; anc 
discount and commission, 62091. The aggregate expendi- 
ture on capital account to the close of 1907 was 69,023, 643/. 
No additional sections were brought into operation last 
oar, = length of line worked by engines remaining at 

miles. 


Unrtep States Stee, Corporation.—The gross sales 
and earnings of this immense undertaking last year were 
757,014,768 dols. This vast aggregate showed an increase 
of 60,257,877 dols. over the best previous year. The net 
earnings of the Corporation in 1907 were 160,964,674 dols., 
showing an increase of 4,340,401 dols. over the previous best 
year. The annexed statement illustrates the position of 


the Corporation last a as compared with its corre- 


sponding position in 1906 :— 
1907. 1906. 
Workpeople. . 210,180 202,457 
dols. dols. 
Wages 160,825,822 147,765,540 
tons tons 
Iron ore mined _, 22,403,801 20,645,148 
Coke made .. 3 12,373,938 18,295,075 
Coal mined.. ..~: ..4 1,841,259 1,912,444 
Limestone quarried 3 2,957,163 2,227,436 
Production of furnaces .. 10,819,968 11,267,377 
Steel .. ve ¥ 099, 13,611,149 
Finished products .. 10,376,742 10,578,433 


It should be observed that the total set against ‘‘ Coal 
mined” did not include the coal used in making coke. 
The position of the Corporation was, upon thejwhole, well 
maintained in 1907 to the fourth quarter of the year, 
which showed, however, an unmistakable contraction of 
its business. Thisisindicated by the annexed comparison 
of the net earnings for the past two years : — 


Quarter. 1907. 1906. 
dols. dols. 
First .. 39,122,492 86,634,490 
Second 45,503,705 40,125,033 
Third 43,804,285 38,114,624 
Fourth 82,534,191 41,750,126 


The working expenses of the Corporation showed a con- 
siderable increase last year, having been 55,828,253 dols., 
88 compared with 48,333,089 dols. in 1906, 37,471,770 dols, 
in 1905, 26,258,372 dols. in 1904, 34,785,191 dols. in 1903, 
and 29,157,011 dols. in 1902. The net eg ee 
ucing, and working income last year was 196,114, 

ols., increased to 202,596,941 dols. by the net profits of 
Properties owned and sundry dividends and interest, and 
reduced to 160,964,674 dols. by administrative and general 
ges, taxes, discounts, interest, &c. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for steam-coal for prompt ship- 
ment has been somewhat restricted, but there have been 
numerous inquiries for deliveries at later dates. The best 

-coal has made 16s. 3d. to 16s. 6d. per 
while qualities have ranged from 14s. 6d. to 
age ja tah coltepar aon Wow ee ee 

3 ¢ i ities have t 
to 16s. 6d. per ton ; No. 3 Rhondda large has made 19s. 64. 
to 20s. per ton. Foundry coke has been quoted at 19s. 
to 22s. per ton, and furnace ditto at 16s. to 18s. per ton. 
As iron ore, Rubio has made 14s, 9d. to 15s. per 


regards 
ton u a basis of 50 per cent. of i and charges, 
ioctalien freight, insurance, &c., to Oardift or Newport. 
Avonside Locomotives.—The Avonside Engine Com- 
pany, of Fishponds, Bristol, have received an order for 


six heavy tank locomotives from the Port Commissioners 
of Calcutta. 


_ Dowlais.—Some departments have been working short 
time. At the Big Mill, however, there has been rela- 
tively more activity. The Goat Mill has been engaged 
upon heavy section steel rails, but the output has been 
only moderate. 


South Wales ,Coal.—The exports of coal from the six 
ie Welsh ports—Cardiff, Newport, Swansea, Port 


March 31 were as follow :—Cardiff—forei 4,150,234 
tons; coastwise, 705,452 tons —- total, 4,855,686 tons. 
Newport—foreign, 976,392 tons; coastwise, 184,872 tons 
—total, 1,161,264 tons. Swansea—foreign, 725,879 tons; 
coastwise, 53,192 tons—total, 779,071 tons. Port Talbot 
—foreign, 256,920 tons; coastwise, 90,793 tons—total, 
347,713 tons. Neath—foreign, 60,901 tons; coastwise, 
57,980 tons—total, 118,881 tons. Llanelly — foreign, 
49,648 tons; coastwise, 12,562 tons—total, 62,210 tons. 


this year d 207.327 tons, but they increased 
72,851 tons in the case of Newport, 63,421 tons in the case 
of Swansea, and 24,708 tons in the case of Neath. At 
Port Talbot and Llanelly there were decreases of 38,439 
tons and 27,027 tons respectively. 

A Great Crane for Keyham.—The reconstruction of the 
wooden lattice-work, pillars, and supporting platform, 
on which will rest the shear-legs, derri ler, winch, 

, for raising a 160-ton rammer-headed crane at the 
Keyham Extension, Devonport, is approaching completion. 

The Swansea Valley.—There has been about an ordinary 

production of steel ingots at Landore and Pontardawe 


-|and other works. The tin-plate mills have been well 


employed. The coal trade has shown rather more activity. 

The Bristol Channel.—The Barry Railway Company’s 
Red Funnel line commenced running to Weston (vid 
Barry) on Monday. The Barry Company the 
advantage of a low-water pier, on to which the trains 
are run, and can, consequently, prepare a table for all 
times of the day. 





New Torsine-STEAMER FOR THE FISHGUARD AND Ross- 
LARE SERvIcE.—The success of the cross-Channel service 
between Fish and inaugurated about two 
wn ago, has encouraged the directors of the Great 

estern Railway to augment their fleet by another 
vessel, the St. Andrew, just completed by 
John Brown and Oo., Clydebank. The traffic, both 
for mgers and freight, has increased in a most 
gratilying manner, and the company have been for some 
time now trying their utmost to induce owners of ocean 
liners to make Fishguard a port of call for their vessels, 
for pg ree IF ay, ae and i That the 
Great Western Railway mpany have good reason for 
pone their claim may be verified by the statement that 

week one of the th Line steamers disembarked 
passengers and mails at Fishguard, and the result was 
that they arrived in London twelve hours earlier than 
they otherwise would have done had they gone on to 
Liverpool. The St. Andrew is to all intents and pur- 
poses a replica of the first vessels placed on the service ; 
any modifications that ma; have taken place are solely in 
the arrangement. The er vessels were illustrated and 
described in ENGINEERING, vol. lxxxii., 106 and 107. 
350T%; breadth, ft. dopeh, 17 ft. Sin. ; groestonnage 2620 
te t t.; depth, 17ft. 8 in.; grosstonnage, 4 
he has accommodation for about 1500 passengers. Tur- 
fm ee mene of the Parsons type has ty clghtainete 
riving three screws, steam being supplied sing 
ended boilers fitted with Howden’s system of forced 
draught, The official trial of the St. Andrew was carried 
out on the Firth of Clyde, on the 13th inst., with the 
most satisfac’ results. The duration and conditions 
of trials were similar to those of the previous vessels, 
and were of a most exacting nature. She made four 
runs between the Cloch and Cambrae 
against the tide, and although the weather conditions 
were none too favourable for an official trial, the 
vessel behaved splendidly, and easily maintained a mean 
speed of 23.03 knots over the whole trial. Theindividual 
runs were as follow:—First and third run, with tide, 
23.65 and 23.4 knots; second and fourth run, against 
tide, 22:55 and 22.7 knots. A feature of the trial was the 
uniformity of the revolutions maintained in the various 
turbines. At no time during the trial did they differ 
more ween each, and consequently this 
uniformity of running of propellers caused the vessel to 
be almost immune from vibration. The owners were 
ted on the trial by Mr. Charles T. Ramsay, con- 
calting en ineer and naval architect for the Great Western 
Railway Company, under whose supervision the vessel 
has been designed and constructed, and Mr. Irvine 








Davidson, steamboat superintendent at Fishguard. 


ton, | State Railways, for the purpose of 


‘albot, Neath, and Llanelly—in the three months ending | wash 


The exports foreign from Cardiff in the first quarter of | P®Per 


b, | tives exported from the United Kingdom 


ts, with and | —__— 








MISCELLANEA, 


Tue Bulletin of the French Chamber of Commerce at 
Milan states that a site of 213,000 square metres at 
Vicenza has been secured by the Direction of the Italian 
ing thereon works 
for the construction of railway material. The estimated 
cost of these new works is put at 6 million lire or more. 


The 25,000-volt line of the Aquedotto de Ferrari 
Galliera di Genova ruos along the shores of the Ligurian 
Gulf. According toa paper read by G. Anfossi before 
the Italian Electrotechnical Association, there has been 
trouble with the insulation of this line, and it has been 
found that the bells become covered with a coating of dust, 
soot, and sea-salt. The wind carries the spray of the 
waves inland, and in dry weather a layer of salt crystals 
settles on the china; dust and soot adhere to the salt, 
and the coating may assume a thickness of 1 millimetre 
in the course of two months. This coating allows the 
electricity to leak in damp weather. It is not, as might 
be thought, the high-tension ch which attracts the 
dust particles ; for the coating is observed on insu- 
lators which have not yet been under current. But leak- 
age occurs only on the 25,000-volt line; there has not been 
any leakage from 5000 and 10,000-volt lines, The coating 
forms particularly on the recesses of the bells, which the 
rain cannot reach. The insulation has been restored by 

ing the bells, and the use is suggested of simple 
shield insulators without petticoats. 


In the Physikalische Zeitschrift of February 1, E. Grim- 
sehl describes a peculiar stereoscopic effect, which, we 
believe, had not quite escaped notice. Looking at a 
German red 10-pfennig stamp h an ordinary read- 
ing-glass, he saw the postmark a tly raised above 
the plane of the stamp, while in the 5-pfenni 
stamp the postmark appeared underneath the colou 
. Black writing on a uniformly red paper did not 
show the peculiarity, which became apparent on red and 
white paper ; the postage-stamps mentioned are red and 
white, and green and white. When concentric red, 
green (or blue), and’ black circles were drawn on white 
paper, the red rings Te raised, and the _— 
owered. The deflection of the red by the marginal rays 
of the lens seemed to explain the peculiarity, but 
explanation did not fit the following experiment :—When 
green, red, and black spots were ie, about 2 milli- 
metres apart, in irregular order on white Paper, the 
spots appeared in front, the black near them, the 
red furthest back; on black paper the order was reversed 
—red, white, green. The effect can aleo be observed 
when we look sideways through convex spectacles. 


Figures of some interest have recently been published 
relating to the large installations of the Pacific Gas and 
— pg ah supplying oe lehte the street- 

ways Oo rancisco, or ting purposes. 
The hydro-electric power stations are at Electra and 
Colgate, both over 145 miles from the 7) but a sup- 
plemental station, in which are now installed the largest 
gas-engines in the United States, has been put up in the 
suburbs of San Francisco. These engines are direct- 
connected to alternating-current generators, with rotating 
fields, three-phase, and working at 13,200 volts. The . 
stator-frames are 26 ft. in diameter, with 34 poles. The 
three engines have each a power of 4000 wer 
at 88 revolutions per minute, but they can take a SS per 
cent. overload, or as much as 5400 horse-power. 
The engines are of the four-cylinder tandem type, each 
cylinder being 42 in. in diameter, and with a stroke of 60 in. 
he crank-shaft, with crank-pins17 in. in diameter by 18 in. 
1 h, and journal- i 30 in. in diameter 56 in. 
in ength, weighs 99,7341b. The 23-ft. fly-wheel weighs 
97,000 Ib. The floor-space taken by each engine is 35 ft. 
74 ft., and each engine weighs 600 tons (2000 Ib.), of whic 
186 tons are in the main-frame castings. These engines 
work on gas having a calorific value of about 630 B.Th.U. 

cubic foot, made from crude oi], which is produced 
by heating the oil to a tem ure of 300 deg., when it 
is vaporised and mixed with superheated steam. The 
mixture is then superheated to 600 deg. Fahr. Two gas- 

erator units are employed, producing each 400,000 cubic 
eet per day. 





Ovr Locomotive Exrorts.—The value of the locomo- 
to March 31 
compared as follows 


this year was 774,138/. This 


with the corresponding values in the correspondip 
periods of 1907 and 1906 respectively :— - 
1908. 1907. 1906. 
£ £ £ 
774,188 883,459 637,926 


The largest contributions to these totals were :— 








Country 1908. 1907. 1906. 
| £ £ & 
South America .-| 280,581 638,453 260,603 
British India .»| 265,988 145,923 200,819 
A nz -+| 107,200 6,790 2,186 





It will be seen that the South American demand, alt h 
still im t, has yee declined this year, while 
larger shipments have made to British India. The 
most striking feature in this = is, however, 
marked expansion of the demand Fg Ay | 
in Australia and New Zealand. The Sou 
4 
value of 24597. to March 31 this year, as compared 
5219/. in the first quarter of 1907, and 10,381/. in the first 
uarter of 1906. ree ET improvement in the 
ntipodean demand, it will be observed that the exports 


have shown, upon the whole, a certain langvor this year. 
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TURBINES AND PROPELLERS. 


Ir was almost inevitable that. turbines should 
come in for most attention at this year’s very suc- 
cessful session of the Institution of Naval Architects. 
During the past year there have been evolved data 
of a suggestive nature. The efficiency of the turbine 
is now placed beyond doubt ; but, as is happily the 
case in all scientific pursuits, there are indicated 
directions in which progress is possible in subsi- 
diary or auxiliary items in the complex problem of 
ship propulsion. Thus questions affecting steam 
generation, superheating, condensation, and pro- 
peller design, and the methods of arriving at satis- 
factory forms of hull, have been brought more pro- 
minently to the front than formerly, as a conse- 
quence of the special requirements of the turbine ; 
and on these topics papers were read and discus- 
sions took place, which we are fully reporting in 
the belief that the points raised must influence 
future marine practice. At the same time there 
were interesting contributions on the construction 
of ships; but these, although in some respects 
original, can scarcely influence greatly the ship- 
building practice of the day. 

The most conclusive paper, and the one which 
was awaited with greatest interest, was that on the 
Lusitania turbine performances. It quite met 
expectation, and it nailed many misstatements to 
the counter, so that its author, Mr. Thomas Bell, 
of Messrs. John Brown and Co., Limited, is to be 
congratulated. In the first place, it proved that 
the turbines of this ship, as well as of her con- 
sort, the Mauretania, have a high efficiency. From 
the data given we have worked out the thermo- 
dynamic efficiency as 62.6 per cent. at 68,850 horse- 
power, which is very favourable, and compares with 
61.3 “4 cent. at 23,000 horse-power in the Dread- 
nought. The coal consumption for all purposes 
on the Lusitania’s best Atlantic trip was under 
1.5 lb. per horse-power per hour, when running at 
full speed. Consistent with all experience, the coal 
consumption steadily increases with decreased speed, 
the rate for 15 knots being 24 lb. ; but the Atlantic 
liner always runs at full s so that we have 
ideal conditions for the application of the turbine. 
A pertinent question by Admiral Henderson enabled 
Mr. Bell to state definitely that the total coal con- 
sumption was quite in accordance with expectations. 
The bunker capacity is 6300 tons, and the vessel can 
steam at 25 knots across the Atlantic and have still 
enough coal to carry her 500 nautical miles farther. 
At full speed her radius of action is thus about 
3400 nautical miles. The total steam consumption 
of all the machinery is14.46 lb. per horse-power hour, 
but of the steam-turbines only 12.77 lb., which latter 
figure compares with 13.4 lb. in the Dreadnought, 
and 13.6 lb. in the Amethyst. But on these Atlantic 
liners, as Mr. Bell pointed out, the demand for hot 
water and for steam for auxiliaries is abnormal. 
These results are all very satisfactory. 

The propulsive efficiency works out to about 
50 per cent. at full speed. This is about the same 
as ype i an but is rather less than ell the 
case of twin-screw reciprocating-engine- ed 
ships. As we have time and again itened eke the 
important question of the day has reference to the 
propeller. As one er remarked, it would be 
all right if one could design turbine or propeller 


without reference to the other. The higher thermo- 
536 | dynamic efficiency of the turbine justifies a for- 
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feiture of some part of the efficiency of the propeller. 
In the turbine a high rotational s is aimed at, 
as it is desirable that the b. speed should 


have a high ratio to steam speed. In the pro- 








peller the peripheral speed should be minimised 
and the thrust moderate, otherwise there is possi- 
bility of loss. A compromise between these con- 
flicting elements is aimed at. The further study 
of the propeller problem is being followed with 
characteristic care. So far the results in the case 
of the two Cunard liners are good, and we are sure 
that, as Mr. Andrew Laing put it, when the ships, 
staff, and stokers settle down both ships will exceed 
their 48 hours’ trial performance. eanwhile the 
views _ forward by Dr. Froude and Mr. Parsons 
as to 20 to 22 per cent. being a preferable ratio of 
= than 15 to 17 per cent., and as to the relative 
efficiency of different forms of blades, are important. 

The question raised in connection with the trials 
of the turbine-driven destroyers of the Tartar, 
or so-called Tribal, class is quite different, but 
here also the turbine has proved very efficient. 
Although not brought out at the meeting, we believe 
the steam consumption was about 14 lb. per horse- 
power hour in this case also, as compared with nearly 
201b. in vessels of the same type having ne 
engines. The speed problem here was associa’ 
with the depth of water over the ground traversed 
by the boats. This point was, unfortunately, com- 
plicated by others which are not germane to the 
scientific question involved. No one disputes the 
fact that under Admiralty conditions, and on a 
measured mile approved by the Admiralty, the 
Tartar, Mohawk, and other vessels have, while in 
a trim according with specified requirements, 
achieved speeds ranging up to 35.36 knots in tlie 
case of the Tartar. That was the speed registered 
by the Admiralty staff on board. e speak thus 
decidedly, as there may be misunderstanding as a 
result of the discussion at Wednesday’s meeting 
of the Institution, and reported in last week’s 
issue. This explanation, too, is important owing 
to the tendency for British writers and speakers 
to assist foreign critics in decrying British results. 
We manufacture largely for foreign owners, and 
it is important, from the commercial point of view, 
that there should be no possibility of misunder- 
standing. This is altogether apart from the util- 
ising of an Institution which is now almost 
international in its membership and in its pro- 
ceedings for the advancement of British trade 
interests. French, Italian, and other Continental 
writers have been putting forward the need for 
scrupulous accuracy in the discussion of results so 
as not to affect foreign clients to the disadvantage 
of national trade, and this necessity should not be 
neglected in this country. The scientific point 
regarding the speed of the destroyers must there- 
fore be dissociated from the commercial question. 

The subject of the influence of depth of water 
on speed is one of great importance. The 254-knot 
destroyers of the ‘‘ River” class had ditticulty 
in getting the designed speed except in deep 
water, and the Skelmorlie mile on the Clyde was 
preferred by some firms for its 40 fathoms of water 
to the Maplin Sands mile with its 10 fathoms. As 
has before been shown by Mr. Yarrow, this relation 
of depth of water to speed and form is a most difficult 
one, and in view of the disparity in results got with 
the destroyers of the 33-knot class on the measured 
mile at Skelmorlie and those tried on the Maplin 
Sands, the Admiralty have very advisedly decided 
to have a series of trials with the Cossack—the first 
of the new destroyers of the class to be completed 
—on the principal measured miles in the country. 
The conditions will be as nearly as possible iden- 
tical, the only variant being depth of water. These 
data will be a most useful supplement to the 
splendid results already recorded for this type of 
vessel, regarding which Mr. J. E. Thornyeroft 
read an interesting paper. 

The amd by the Hon. O. A. Parsons and Mr. 
R. J. ker was suggestive, perhaps, rather than 
informing ; but the authors succeeded in raising an 
interesting discussion, which, along with the paper, 
is reported in this issue. The combination of 
reciprocating engines and low-pressure turbines, the 
latter to take the exhaust from the former, has 
been adopted on land stations, icularly where 
the load on the piston-engine is intermittent ; and 
it is gratifying to note that three steamers are now 
to be fitted with a combination system. This, as 
Mr. Thomas Bell pointed out, isa development cor- 
responding with triple and quadruple-compounding, 
as it similarly improves the pee range. The 
question at issue seems to be whether the engine to 
be used should be compound or tri mpound, 
There are even those who advocate simple engines ; 
but the range of expansion from 200 lb. or 210 lb, 
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boiler pressure might be too great for one cylinder. 
There are other problems associated with difference 
in shaft speeds for the two types of machinery, with 
the exclusion of oil from the turbines, &c.; but we 
look forward to the suggestion by Mr. John Ward 
that the performance of the vessels his firm (Messrs. 
Denny, of Dumbarton) are fitting with the system 
will be the subject of a paper by Mr. Parsons or 
some other member. We hope such a paper will 
equal, so far as its conclusive data are concerned, 
that by Mr. Bell. 

There were other questions associated with the tur- 
bine and propellers which made the week’s proceed- 
ings useful. Mr. Froude’s paper, read on Frid; , and 
to be published, along with the discussion upon it, 
in next week’s issue, summarised the results of over 
twenty years’ experiments on screw-propellers, and 
he laid down formule in connection with the pro- 
portioning of propellers which must prove service- 
able. He indicated an efficiency of three-bladed 
over four-bladed propellers, and, when asked, ex- 
pressed the conviction that the experimental results 
were repeated in goes so far as it was possible 
to judge. Equally important was Mr. D. B. 
Morison’s excellent paper read on Thursday night. 
This, as will be seen from our report of the meet- 
ing, dealt with the difficulties experienced in main- 
taining high vacua, whichare principally associated 
with air-leakage, more marked in reciprocating than 
in turbine engines. Mr. Morison shows that the 
capacity of the pumps required can be considerably 
reduced if the air-pump barrel be kept cool. 





POSITIVE ELECTRICITY. 

Tue Friday evening lecture at the Royal In- 
stitution last week was delivered by Professor 
J. J. Thomson, F.R.S., of Cambridge, who chose as 
his subject ‘‘The Carriers of Positive Electricity.” 
In opening his discourse he remarked that recent 
investigations had shown that any given charge 
of negative electricity was an aggregate of a 
number of small charges. In this respect electri- 
city resembled matter which was not continuous, 
but consisted of aggregates of molecules. It had 
been found possible to isolate these elementary 
negative charges, which were found to have some 
very striking properties. They usually lived in 
the atom, but on sufficient provocation could be 
driven out into the open. Here they were found 
to move with almost incredible velocities, which in 
cases were only a few per cent. less than that of 
light, and could thus girdle the earth in one-eighth 
of a second. 

That evening he proposed to discuss the nature 
of positive electricity, and to examine whether it 
exhibited anything approaching in simplicity to the 
individual negative charges, or ‘‘corpuscles,” as they 
had been termed. hese corpuscles could, as 
stated, be expelled from the atom, leaving it posi- 
tively electrified, and as the mass of the corpuscles 
was insignificant, the mass commonly associated 
with positive electricity was that of the ordinary 
atom. Such positively-charged masses had recently 
been found inZvacuum tubes by Gehrcke, who em- 
ployed for his positive electrode a sheet of metal 
coated with the salts of sodium, potassium, or lithium. 
On passing the discharge he found the positive 
charges to be associated with the mass of the atom 
of sodium, potassium, or lithium. It was, however, 
desirable to go further and to see if such were really 
the simplest forms in which positive charges could 
be obtained. Might not the atoms involved be rather 
the homes of the charge rather than the positive 
charge itself? Positive electricity might have a very 
home-dwelling character, with difficulty induced to 
leaveits house, and in weighing the charged ionsabove 
mentioned we might really be obtaining the weight 
of the hermit plus his cell, rather than that of the 
hermit alone. It was necessary to examine whether, 
if this were so, we could by any means drive out the 

itive charge in a simpler condition than when 
faad associated with the atoms of sodium, potas- 
sium, or lithium. 

There seemed, however, no reason to believe that 
the charge could be offered a greater provocation to 
depart than by putting the atoms in an exhausted 
tube, through which a violent discharge was passed. 
Using such a tube filled with neon, and having a 
perforated cathode, Professor Thomson showed that 
a stream of positively-charged particles streamed 
through the holes in the cathode, giving rise toa 
brilliant glow in the —_ behind. For investigat- 
ing the character of this glow, Professor Thomson 
said, the apparatus shown in Fig. 1 was convenient. 





Here the potins particles streamed through a fine 
hole in the perforated cathode, and finally struck 
a screen coated with willemite at the right-hand end 
of the tube, a phosphorescent spot being produced 
at the point of impact. Arrangements were made, 
as indicated, for establishing electric and magnetic 
fields in the path of the stream of positive particles. 
By these fields the beam could be deflected, thus 
shifting the point of impact. In this way a spot, 
originally round, was caused to present the appear- 
ance shown in Fig. 2. Here the band to the right 
Pape the effect obtained when the magnetic 
field alone was in action, that to the left the effect 
due to the electric field alone, and the intermediate 
band the joint effect of both fields. By measuring 
these displacements, the mass and velocity of the 

ositive particles could be determined. In very 

ighly exhausted tubes a somewhat simpler effect 
was obtained, the single spot under the influence 
of the fields breaking up in two. One of these spots 
turned out to be due to particles having the mass 
of the atom of hydrogen, whilst the particles cor- 
responding to the other spot had a mass equal to 
that of the molecule of hydrogen. 

Another method of determining the velocity of 
these positive particles had been introduced by 
Professor Stark, which promised to lead to some 
very important results in connection with the origin 
of the spectrum. This method was based on 
Déppler’s principle, which laid down that the pitch 
of any sound, the source of which was approaching 
the hearer, was sharpened, or, correspon ingly, that 
the colour of a light was altered if its source were 


it 
(ogee) \\is 

moving either to or from the observer. As was 
well known, this principle had been successfully 
applied by Sir William Huggins forty-five years ago 
to determine the radial velocities of the fixed stars. 
He found, for example, that Sirius was approach- 
ing the earth at the rate of 40 miles a second. In 
the case of the positive particles, the speed was 
600 miles a second, and hence the Déppler effect 
was much greater, and, in fact, could be readily 
observed with an ordinary student’s spectroscope 
having but a single prism. Velocities found in 
this way agreed well with those determined by the 

apparatus shown in Fig. 1. 
n the experiment with the neon tube, the 
itive particles were found just where they would 
expected—that was to say, near the negative 
electrode which attracted them. If, however, the 
signs of the electrode were reversed, it appeared 
that there were still some positive particles in the 
same place as before, which got there in spite 
of the repulsion of the now positive terminal. The 
question was, How did they thus arrive at a place 
in which they had no business to be? Again, in an 
experiment by Dr. Goldstein, the cathode con- 
sisted of two triangular pieces of metal, separated 
by a slight distance. n passing a discharge 
through the tube, it was found that negative 
particles streamed out from the mid-points of the 
sides of the triangle, and positive particles from the 
apices, though they should be attracted to, rather 
repelled from, this negative electrode. Simi- 
larly, in experiments made by the speaker ten 
years ago, in which the discharge from the nega- 
tive electrode was photographed as it passed 





through an electric field, these photographs always 
showed that a portion of the Scoharge was appa- 
rently undeflected. This peculiarity was not under 
stood at the time, but it now turned oui this 
undeflected portion consisted of positive particles 
travelling the wrong way, and moving with con- 
siderable velocity against the electric field. This 
anomaly arose from the ‘‘ wiliness” of the posi- 
tive particle, which was a sort of electrical Vicar of 
Bray, and always adopted the policy giving the 
most immediate reward. The more one studied the 
positive particle the more one was struck by this 
characteristic. The negative particles, on the other 
hand, ‘‘ran straight,” and one could always rely 
on finding them where they ought to be. 

In seeking for possible explanations of the dis- 
graceful behaviour of the positive particles, it had 
occurred to Professor Thomson that the velocity 
with which they moved might have really nothing to 
do with the electric field ; that they might, in short, 
be the result of an atomic explosion, so violent 
that the velocity acquired rendered the particles 
indifferent to anything the field might do. To test 
this, he placed a piece of gauze behind the per- 
forated cathode of a tube, and measured the velocity 
of the positive particles after passing this gauze. 
He next made the gauze positive, so that the 
particles which passed it had to come up against a 
strong field, and again measured the velocities. 
The number ing the gauze was much reduced 
in these conditions, but the velocity proved to be 

ractically the same as when the field was not there. 

he results of this experiment appeared to be 
strongly confirmative of the Seociiade set forth 
above—viz., that the positive particles were shot 
out by an atomic explosion, but, having by this 
time suspicions as to the positive particles’ want of 
character, he decided to try another experiment, 
using the apparatus shown in Fig. 3. 


3. 


(s.a) [~~ 


Here the anode had a single fine hole through it, 
and was wedge-shaped, as shown. Behind it was 
a second plate, the front face of which was parallel 
to the back of the cathode. This also had a fine 
hole in it coaxial with that in the cathode. With 
this plate uncharged the positive particles streamed 
through both holes, making the back plate posi- 
tive, and thus establishing a strong field, which, 
being inclined to the stream, should deflect it. It 
was found, however, that the particles came through 
just as before. This experiment, Professor Thom- 
sou said, — the whole thing. The particles, in 
short, got through without being charged. They 
picked up a negative particle at the cathode, dis- 
carding their uniform, so to speak, in order to pass 
through the lines, and having done so, got rid of this 
negative particle, and proceeded as positive charges. 
The phenomena involved in the case of ordinary 
tubes was thus, he said, fairly evident. The 
particles struck the negative cathode and became 
ty electrified there. The field near the 
cathode being very strong, they acquired a very 
high velocity, which was so great that when they 
afterwards lost their negative charges they had 
sufficient ene to pass, as itive particles, 
— the relatively weak field in the rest of the 
tube. 

As already stated, the mass of these itive 

rticles had been repeatedly measured, and never 

ound to be less than that of the hydrogen atom. 
In all cases there were two kinds present, one 
having the mass of the hydrogen atom, and the other 
that of the hydrogen molecule. Everyone knew, 
the speaker said, how absolutely impossible it was 
to get rid of all trace of hydrogen in a vacuum 
tube, and he had now abandoned the attempt as 
hopeless. In order to determine, however, whether 
the particles found were merely due to the residual 
hydrogen always present, or whether they were 
developed anew from the other contents of the 
tube, he had filled a tube first with air and then 
with hydrogen, and measured in each case what 
proportion of the total positive ions had the mass of 
the hydrogen atom. this number proved to be 
the same in the two cases, in spite of the much 
greater quantity of H present in the second exper'- 
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ment, the argument that these ions arose solely 
from impurities lost its force. The apparatus used 
was, he said, represented in Fig. 4. In this the 
positive discharge behind the cathode was 
in the first place, through a weak field established 
between the two pieces of gauze shown. Those 
that got through the lower gauze found themselves 
in a very strong field, where they acquired a high 
velocity. A stream of these then found their way 
through a fine hole in a thick iron plate, below 
which was a very strong magnetic field, which tended 
to deflect thestream. In the absence of a magnetic 
field the stream would pass through the hole in the 
metal vessel shown, and deliver up its charge to 
the horizontal plate, which was connected to an 
electroscope. By turning on the field, however, 
the lighter particles in the stream would be deflected 
more than the heavier ones, and could thus be 
caused to miss the plate; and, in consequence, 














ElectroMagnet | 


would give their charge to the metallic vesse], which 
also was connected to an electrosco In this way 
it was possible to sort out the lighter from the 
heavier ions. 

The figures shown below were thus obtained. 
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Proportion of Lighter Particles. 





Current through Potential of weve j 
Coils of Magnet. Field. Air. | Hydrogen. 
amperes volts | 
" 450 5 7 
2 450 8 | 12 
3 450 36 40 
4 450 47 47 
1 230 3 12 
2 230 28 30 
8 230 63 60 
4 230 66 68 





The fields used were in no case sufficient to 
move particles having the mass of nitrogen or 
oxygen, and it would be seen that the proportion 
of the light particles was practically the same, 
whether the tube was filled with air or hydrogen. 
It would appear, therefore, that the carriers were 
the same, whatever the gas in the tube. 

The method described was, Professor Thomson 
thought, capable of giving accurate numerical results. 
So far the gases tried had been onlyair and hydrogen, 
and the figures given had been obtained but that 
week, and he hoped to extend them greatly. Sum- 
ming up, he for say that they gave no evidence at 
all of the existence of positive carriers anything like 
as small as the negative particles, though some 
experiments made by Lilienfeld did point to the 
existence of positive corpuscles. To his mind, 
however, these experiments were capable of another 
interpretation, and, as already said, in his own 
work, no positive particles had been found smaller 
than the atom of hydrogen. Besides these, how- 
ever, he should add there were present some very 
heavy positive ions, evidently aggregations of mole- 
cules round a positive particle. Such a particle, if 
not moving rapidly, corresponded to an element at 
a low temperature and of great affinity. When 
rapidly moving, however, its condition corresponded 
to being at a high temperature, and then dissocia- 
tion of the aggregate occurred. 








COMPANY RECONSTRUCTION. 

THE engineering trades, in common with all who 
are concerned in joint-stock enterprise, will be 
greatly interested in a decision of the Court of 
Appeal the other day, which will have a drastic and 
far-reaching effect upon the familiar operation of 
company ‘*reconstruction.” In the case of Bis- 
good v. Henderson’s Transvaal Estates, Limited, 


Mr. Justice Eve last month held it was quite proper 
for the liquidator of the vendor company to sell the 
shares of dissentient ehareholders and divide the 





proceeds among the dissentients pro rata if the 
terms of the memorandum of association per- 
mitted, and if the agreement to sell to a new 
company had been accepted by the majority of the 
shareholders. This is the common practice, but 
when the appellant, Bisgood, took the case to the 
Court of Appeal it was held unanimously that the 
liquidator was acting wtra vires and that the prac- 
tice is in violation of the Companies Act, 1862, 
Section 161. 

The clause in the memorandum of association 
relied on by the liquidator of the vendor company 
was as follows :—‘‘To sell or otherwise dispose of 
auy property of the company to any other company, 
person, or firm, either for cash, shares, debenture 
stock or mortgage, or any other security of an 
company, whether such shares be fully paid or not.” 
As the bulk of the shareholders had agreed to the 
sale to a new company, the liquidator understood 
that all the shareholders were bound by the 
memorandum of association. 

Mr. Justice Eve, following the case of Burdett- 
Coutts v, True Blue Gold Mine (1899), 2 Ch. 616, 
and the case of Fuller v. White Feather Reward, 
decided by Mr. Justice Warrington in 1906, agreed 
that as the sale was in accordance with the memo- 
randum of association, the dissentient shareholders, 
if they would not accept shares in the new 
company, might have their shares in the old 
company sold by the liquidator, and the proceeds 
distributed amongst them pro rata. But Mr. 
Justice Kekewich, in Bisgood v. Nile Valley 
Company (March, 1906), held the directly opposite 
view. 

Lord Justice Buckley, delivering the judgment 
of the Court of Appeal, went into the points 
at considerable length, and, in reversing the judg- 
ment of Mr. Justice Eve, held that the liquidator, 
in disposing of the dissentient shareholders’ shares, 
was acting ultra vires. The Court of Appeal have 
laid it down that, while the liquidator may have 
been acting in accordance with the vendor company’s 
memorandum of association, the terms of the memo- 


"| randum are contrary to Sections 161 and 162 of the 


Companies Act, 1862. Section 161 distinctly pro- 
vides that, while the arrangements made by the 
liquidator shall be binding upon members of the 
company being wound up, yet, if any member 
dissent from the arrangement, he may, on giving 
notice to the liquidator, require him to abstain from 
carrying it out, or, alternatively, to purchase the 
interest held by the dissentient member. Section 
162 further provides that the price to be paid for 
the dissenting member’s shares shall be fixed by 
agreement or by arbitration. 

The practice of ‘‘contracting out” of the Com- 
panies Act of 1862 the Court of Appeal perceives 
to be a dangerous one, since in certain cases 
where a@ company pays nobody but the share- 
holders the scheme of ‘‘ reconstruction” may be 
resorted to to extract further capital from the 
shareholders by forcing them to part with fully- 
paid-up shares in the old company for partly-paid- 
up shares in anew company. The Court of Appeal 
now says, in effect, that this too common defence— 
that the liquidator is acting in accordance with the 
terms of the memorandum of association of the 
vendor company—must in future show that the 
memorandum which clothes him with authority 
is itself in accordance with the Act of 1862, Sec- 
tions 161 and 162. Lord Justice Buckley said it is 
no part of the function of the memorandum of 
association to define under the corporate objects 
the distribution of assets after the corporate life is 
over. And further, that the issue of shares at a 
discount is illegal; and if the dissentient share- 
holders are unpaid, the company be obliged not 
to part with the assets till provision is made for 
them. The Court, therefore, held the reconstruc- 
tion scheme in opposition to the statutory pro- 
tection of dissentient shareholders was ultra vires, 
and the injunction to restrain the liquidator from 
carrying it out was allowed. ? 

It will be remembered that the new Companies 
Act, which comes into force in July next, does not 
touch Section 161 of the Act of 1862, but it does 
provide for the reorganisation of capital without 
reconstruction. Thus a sound company in need of 
more capital, by a resolution of shareholders repre- 
senting three-fourths of the preference capital 
which stands before new shares, may enable the 
further capital to be raised by modifying their 
preferential rights. The Court in such case must 
sanction the reorganisation scheme, and the order 
of the Court must be filed with the i of 








public companies. There is some outcry in com- 
pany circles that this decision of the Cvurt of 
Appeal in Bisgood v. Henderson’s Transvaal 
Estates, Limited, will check company reconstruction 
schemes. But it is hardly likely to do so in the case 
of bond-fide reconstruction. It will only require 
liquidators to observe the rights of dissentient share- 
holders, and to this end the articles of association 
must be amended to comply with the Act of 1862, 
Section 161. The decision, however, will doubt- 
less check fraudulent reconstruction schemes which 
seek the confiscation of dissentient shareholders’ 
interests, and the acquisition of fresh capital from 
outside investors on the misrepresentations of a 
new company’s prospectus. 

The new Companies Act will shortly require the 
registration of ‘* reconstruction” prospectuses, and 
therefore that publicity which ought to be the most 
effectual check to fraudulent reconstruction. 





ELECTRIC DISCHARGES THROUGH 
GASES. 

THE concluding lecture of his course on the 
above subject was delivered at the Royal Institu- 
tion on Saturday last by Professor J. J. Thomson, 
F.R.S. In opening his discourse, he said that he 
wished that afternoon to apply, to the explanation 
of the appearances seen in vacuum tubes, some of 
the principles established in the previous lectures 
of his course. The cathode acted as the ‘‘ power- 
station” of such tubes. It was here that the 
conductivity of the gas was manufactured, and 
close to it was a very intense field. Under the 
action of this strong field the positive ions were 
dragged up to and collided with the cathode, their 
striking energy being very considerable. This 
bombardment caused the cathode to emit negative 
particles, which, repelled by the field, acquired a 
great velocity, and when this velocity reached a 
certain limit, the particles were able to decompose 
any gaseous molecules they struck, producing thus 
fresh negative and positive particles. In the tube, 
in short, a double process was seen in action. The 
positive, dragged up violently against the cathode, 
produced negative particles; and the latter, col- 
liding with the molecules of the gas filling the 
tube, produced fresh ionisation. 

In the negative glow the supply of negative par- 
tigles were very ample, and hence the current could 
be carried by these even though moving atarelatively 
small velocity, and since this velocity was propor- 
tional to the field, the electric force, though very 
great close up to the cathode, was very omell in the 
negative glow. If the particles proceeded through 
the rest of the tube without diminution in number, 
a very small field would suffice to take them up to 
the anode—in fact, so small as to be insufficient to 
produce luminosity. This, in fact, was the con- 
dition of affairs in the Faraday dark space. It was, 
however, diflicult to get this dark space stretching 
right up to the anode. The negative particles col- 
lided with the molecules, and diffused towards the 
walls of the tube, their numbers being thereby re- 
duced. As a consequence, since the current must 
be the same at all cross-sections of the tube, those 
remaining must move more rapidly, and for this a 
stronger electric field was required. Consequently, 
the electric force increased to higher and higher 
values until matters reached a stage at which the 
speed of the particles was sufficient to decompose the 
molecules, thus producing a fresh supply of negative 
particles, accompanied by luminosity. Immediately 
following this the electric force got small again, as 
with the numerous particles thus produced a 
small velocity sufficed to carry the current, 
and there was therefore a dark space in the 
tube. Particles were again lost by collision and 
diffusion, causing a rise of the electric force, 
under which the velocity again increased until 
the critical value was again reached, and another 

tch of luminosity appeared, to be followed 
by another dark space, owing to the increase in the 
number of the particles due to the collisions in the 
preceding patch of luminosity. This sequence of 
events was repeated over and over again, giving 
rise to the well-known strie which often occupied 
a large proportion of the end of the tube containing 
the anode. If the explanation here given was the cor- 
rect one, Professor Thomson went on, anything that 
diverted the negative particles to the sides of the 
tube should promote the formation of strie. 
Taking a tube in which, under normal conditions, 
no strize were visible, he showed that by bringing 
a magnet near it, and thus diverting the negative 
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particles to the walls, striz immediately made their 
appearance, and, indeed, filled almost the whole 
length of the tube. Again, if diffusion to the walls 
and the consequent abstraction of negative parti- 
ticles gave rise to striz#, these should be much 
more prominent in narrow tubes than in wide, 
and experiment showed this to be actually the case. 
Measurements, moreover, had been made of the 
distribution of electric force in the striated portion 
of a tube, and these showed that it was high in 
the light patches and small in the dark ones, just 
as the theory required. The simple explanation of 
the strie here given, Professor Thomson continued, 
was, he thought, the true one, not being contradic- 
ted by any known fact. 

Whilst there was no doubt that the current was 
caused practically wholly by these negative particles, 
if nothing but these existed in the tube, so large a 
force would be required that it would be impossible 
to get the currents observed with the potential 
differences actually needed. The field due to the 
negative particles was, however, almost equalised 
by that of the positive particles also present. These 
positive particles were derived from the anode, close 
to which there was a sudden fall of potential equal 
to about 20 volts. This fall ap to take place 
actually at the surface of the anode, since no matter 
how close an exploring wire was brought up to this 
electrode, it was never ible to detect a smaller 
drop in potential than the figure stated. The total 
fall of potential at the cathode was much greater 
than 20 volts, but this fall was spread over a con- 
siderable distance. 

A characteristic property of the discharge in such 
tubes was its liability to go out suddenly without 
warning when small changes were made in the con- 
ditions of the experiment. A similar phenomenon 
was experienced with arc discharges. The expla- 
nation of this lay in the ‘‘characteristic” of the 
tube or arc. Taking a battery of cells, what current 
would these send through a given tube? In the 
case of metallic wires, the answer was given by 
Ohm’s law. With vacuum tubes, however, the 
relations between current and potential were much 
more complicated, and in discussing these relations 
recourse was best had to a graphical method. The 
**characteristic’’ curve, showing the relation be- 
tween the current through a tube as its resistance 
was altered, and the potential differences at its 
terminals, had the character represented in Fig. 1. 
On the rising portion of the curve the electric force 
was insufficient to produce luminosity in the tube, 
which therefore remained dark, glowing only 
when the current corresponded to the descending 
portion. Suppose such a tube was connected 
through a variable resistance to a battery : then the 
current, if any, through this resistance and through 
the tube must be the same. The relation between 
the fall of potential in the wire and the cur- 
rent through it was represented by a straight 
line. Hence, if the length O A were set up equal 
to the total electromotive force of the battery, 


and the line A B were drawn so that OA 


OB 


was equal to the resistance of the wire, the 
points C, E and F would correspond to ible 
values of the current through the combined circuit 
of the wire and the tube. The point E, how- 
ever, represented an unstable condition, the charac- 
teristic curve of the tube being at this point 
steeper than the line A B, so that if the total electro- 
motive force increased, the current diminished, and 
vice versd, a condition of things which was essen- 
tially unstable. The point in question had, there- 
fore, no physical existence, but the points F 
and © represented stable conditions. Suppose 
now the resistance were increased, then the line 
A B would become steeper and steeper, and ulti- 
mately touch the characteristic as indicated by the 
dotted line ; and if the resistance were further 
increased, this line would cut the curve at one point 
only—viz., that nas to ©, which repre- 
sented a dark discharge. ith the condition of 
affairs represented by the dotted line, therefore, 
the smallest increase in the external resistance 
would cause the instantaneous extinction of the 
ay tog y eR 
ming next to the are di e, he might sa 

that this very different a ion ane maf 
considered in this course of lectures. Up to this 
point they had been dealing with very small cur- 
rents and with potential differences, whilst 
with the arc they had large currents and small differ- 
ences of potential. Further, in tube discharges the 





principal fall of potential was at the cathode, 
whilst with the arc it was at the positive elec- 
trode. In fact, the arc was hardly an instance of 
the discharge of electricity through a gas, which 
here played only a very secondary part. The arc 
ischarge, in fact, was a discharge of electricity 
from incandescent solids. 

Any solid raised to a red heat emitted nega- 
tive electricity, even when placed in a perfect 
vacuum. Some this property more 
markedly than others. A spot of lime, for instance, 
pont on-a little strip of platinum gave out a very 

rge quantity of negative electricity if the platinum 
were raised to a red heat. This fessor Thom- 
son showed by means of an exhausted globe, in 
which the cathode was constructed as stated, and 
from which there was a vigorous discharge under 
a moderate difference of potential when the plati- 
num was made red hot. in this bulb the sign of 
the electrodes were reversed, there was no dis- 
charge. In this experiment external means were 
employed to make the cathode hot; but if the 
current were sufficiently increased, a time would 
come when the platinum strip would keep red hot 
without assistance from a heating current. In the 
ordinary arc the effective portion was the cathode, 
though this was the cooler of the two carbons. If 
the cathode could be kept hot, the current would 
pass, the arc consisting essentially of negative elec- 
trified particles expelled from an incandescent body. 
These particles were expelled by the rise of tem- 

rature, and were not ed out by the electric 
field. If the cathode could be kept hot, the tem- 

rature of the other electrode was a matter of 
indifference, but the discharge would not pass if the 
cathode were cold. An instructive experiment had 
been made by Professor Fleming, the essentials of 
which were represented in Fig. 2. Connecting up 


Fig.2. 
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a battery and galvanometer with an arc as shown, 
and poking the free end of the circuit into the are, 
a current would pass round this circuit if the carbon 
included was the cathode, but not if it was the 
anode. 

The ordinary 
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arc had to rely on its own resources 
for maintaining the temperature of the cathode. 
This was effected by the bombardment to which it 
was subjected by positive particles coming from 
the anode, which had therefore also in practice to 
be at a high temperature. If independent means 
were used for keeping hot the cathode, any anode 
whatever could, however, be used. For the cathode 
it was n to use something which would with- 
stand a very high temperature without melting, since 
the number of positive particles emitted increased 
enormously with the temperature. A rise of 50 deg. 
to 60 deg. might increase their numbers one hundred 
to ten thousandfold. For economical reasons it 
was therefore advisable that at the highest possible 
temperature the cathode should not only be 
capable of withstanding this, but should be a bad 
conductor of heat, so that the high temperature 
might be localised where required, and the heating 
due to the bombardment of the positive particles 
maintained as nearly as possible a surface effect. 
Carbon fulfilled the conditions required very fairly. 
To a certain extent, combustion might assist in 
maintaining the temperature needed, as was indi- 
cated by the fact that the arc was much more diffi- 
cult to maintain in some gases than others, as, for 
example, in hydrogen, but many points in question 
still remained to be cleared up. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting—the last of the 
session—of this Instituton was held at the In- 
stitution House, Storey’s Gate, Westminster, on 
Friday last, the 10th inst., the President, Mr. T. 
Hurry Riches, occupying the chair. The usual 
formal business was Best , in the course 
of which the President announced that forty-nine 





candidates had that day been elected as members 
of the Institution. The Secretary also stated that 
five transferences had been made from the class of 
associate member to that of full member. 


Tue Erriciency anp GOVERNING oF Gas-ENGINEs. 
There were two pa to be read and discussed 


at the meeting—namely, ‘‘ The Governing and the 
Regularity of Gas-Engines,” by Mr. James Atkin- 
son, of Manchester, and ‘‘The Effect of Mixture 
Strength and ercugne mp Thermal Efficiency,” 


by Professor Bertram Hopkinson, of Cambridge. 

The first of these papers we reprint on page 526, 

and the following is an abstract of the second, the 
ublication of which in full we must defer till a 
ter issue. 

After referring to the conditions under which the 
tests were made, Professor Hopkinson gave figures 
to show that, within a range of mixtures covering 
all practical proportions of air and gas, the thermal 
efficiency fell steadily as the strength of the mix- 
ture increased. There was a difference between 
the weakest and strongest charge of 44 per cent. 
in efficiency, or 12 per cent. in the work done. 
The reason for decreased efficiency with stronger 
mixtures was to be found in the increased specific 
heat at high temperatures. It appeared that if the 
weakness of the mixture could be increased without 
limit, the resulting efficiency would be that of the 
air cycle. The question of the correct apportion- 
ment of heat losses was then dealt with. The 
effect of scavenging, when the engine was running 
light and missing explosions, was found to be that 
the succeeding cards showed higher mean pressures 
with the same gascharge. The results were not 
entirely consistent, the discrepancies arising from 
a variation in the suction temperature, and from 
the fact that the combustion of a scavenged charge 
was generally incomplete. 

The paper was illustrated by four diagrams and 
several appendices. The latter dealt with par- 
ticulars of engine, estimates of suction tempera- 
ture, calculation of ideal efficiency, and analysis of 
exhaust gases, &c. 

Professor Hopkinson also exhibited on the walls 
a diagram, which we reproduce in Fig, 1, annexed. 
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Gng Percentage of Gas in Glindear 

He explained that the black dots on the diagram re- 
presented actual observations of efficiency. The per- 
centage of gas in cylinder contents was, of course, 
horizontal ; the thermal efficiency was vertical. The 
actual range over which the experiments were made 
was shown by the dots. The ope or black, curve 
was the ideal efficiency curve. Taking the experi- 
mental line, and the ideal efficiency line, and pro- 
ducing them back to the line of zero gas consump- 
tion, they would meet that line at the point which 
the air-cycle theory would give for the efficiency of 
the engine. Assuming constant specific heat, the 
efficiency of the air-cycle would be 52.2 per cent. 
If, therefore, consumption were sufficiently 
reduced, the ideal efficiency calculated from the 
known specific heat of the , and the actual 
efficiency of the engine, would come out to the same 
as the air-cycle efficiency ; this was in accordance 
with theory. The speaker explained that the dotted 
line was more or less of an accident ; but, never- 
theless, represented something in the nature of a 
physical fact. As gas consumption, and, therefore, 
tem ture, was reduced, the specific heat was 
lowered and the heat loss reduced, until ultimately 
a temperature was reached at which the air-cycle 
theory was properly applicable, and at which the 
percentage of heat loss would be very small indeed. 
The discussion was opened by Mr. J. Emerson 
Dowson, who, confining himself to Professor 
Hopkinson’s paper, said that the first point of 
interest was Poms fact—it might now be supposed to 
be a fact—that within certain limits weak mixtures 
ave a higher heat efficiency than strong ones. He 
had found some difficulty in assimilating this, be- 
cause gas-engine makers had repeatedly urged him 
to make producer-gas as strong as possible, and, 
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above all, to have a high percentage of hydrogen, 
chiefly for the pur of getting @ sure and prompt 
ignition in the ey inder. He had usually succeeded 
in obtaining about 20 per cent. of hydrogen ; the 
results were good, and the practice had gone on for 
years. But, as would be known, there had been 
considerable cone of late. The high com- 
pressions now had entirely altered the con- 
ditions of working, at least from that point of view, 
and he would be right in saying that 20 per cent. 
of hydrogen was rather a drawback than an ad- 
vantage. In fact, the speaker had had some 
little trouble to realise at first how easy it was to 
get a good mean penny and a good heat efficiency 
with a poor gas 0} 7 low calorific power. Some 
three years ago he had made experiments bearing 
on that icular subject, and Professor Hopkin- 
son might, although the tests were possibly not 
equal in exactitude to his own, be interested in the 
results ; so far as they went, they fully confirmed 
the Professor’s conclusions. The gas the speaker 
had dealt with had a calorific power of only 100 to 
120 British thermal units per cubic foot, and he 
was agreeably surprised to find that he got such 
. very good indicator diagrams, and that the heat 
efficiency had turned out so well. The next point 
to which the speaker would refer was the scaveng- 
ing. For over 20 years he had been an advocate of 
scavenging, more particularly with producer-gas, 
not having given attention to coal-gas. Professor 
Hopkinson’s experiments related to coal-gas, but 
the speaker hoped that they would be followed by 
exhaustive trials with producer-gas. Scavenging 
for the larger engines was more or less used now ; 
but it appeared from the paper that although 
there was an increase of 4 per cent. to 5 per 
cent. in the mean pressure, there was at the same 
time a loss from incomplete combustion. That 
was a disappointing fact, and he would like Pro- 
fessor Hopkinson to explain how it occurred. It 
was quite possible that with more exact knowledge 
on the subject means might be found to profit by 
the increase in mean pressure, without having to 
sustain the loss from unburnt gas. There were 
other advantages in scavenging than that of raising 
the mean pressure; there was the prevention of 
pre-ignition, and there was the avoidance of exces- 
sive strains after a misfire. When dealing with 
producer-gas, there would be an additional point of 
importance—namely, that the gas, being poor and 
weak, should not be further diluted with residual 
roducts. In order that the proportion of com- 
bustible gas in the cylinder might be realised, the 
speaker exhibited a diagram, which we reproduce 
in Fig. 2, representing the cylinder of an engine 
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containing a charge of producer-gas just previous to 
explosion. The whole volume was divided into four 
portions marked A, B, C,and D. The gas, of course, 
was not so divided, but was diffused and stratified, 
the object of the divisions in the diagram being to 
emphasise the relative volumes. Division A repre- 
sented the volume of the residual products after 
the previous explosion ; B represented the volume 
of air, which had been assumed to be equal to the 
volume of the producer-gas admitted, more or less, 
depending upon the quality of the gas. Divisions C 
and D represented the charge of producer-gas ; C, 
however, was incombustible, so that only D re- 
mained as combustible gas to be ignited. In con- 
clusion, the speaker said that should Professor 
Hopkinson be prepared to undertake the experi- 
ments suggested, he (Mr. Dowson) would be pleased 
to lend him a plant in which the required producer- 
gas could be made. 

Mr. Henry Lea, of Birmingham, referring to 
Professor Hopkinson’s paper, said that he con- 
sidered the Professor's judgment in using the gas- 
holder for measuring the gas was perfectly correct ; 
& better method poe not have been adopted. It 
was evident from the diagrams that the engine was 
one which drew in gas throughout the whole suc- 





tion stroke, and that no attempt was therefore | 
made to deal with the gas on the lines which Mr. 
Atkinson had proposed in his paper. Professor 
Hopkinson had also given the freest access of air 
to his engine, a matter agreeing with the s er’s 
convictions on this point. As a result, when the 
compression stroke began the cylinder was full of 
mixture at atmospheric pressure, and therefore the 
desired compression was obtained. This was not 
the case when, with throttle-governing, the cylin- 
der was only partially filled with mixture. Then, 
at the end of the suction stroke, the pressure was 
below the atmospheric line, and the piston re- 
turned a considerable distance, during the com- 
pression stroke, before the pressure of the contents 
reached the atmospheric line. Therefore there was 
not enough mixture in the cylinder to ensure the 
proper compression taking place, a circumstance 
which, in the speaker’s opinion, explained the 
inefficiency of many engines. He seen gas- 
engines, by well-known makers, simply ‘‘ labouring 
for breath,” and he was sure that greater power 
and efficiency would have been got out of them with 
freer access of air. 

Turning to Mr. Atkinson’s paper, the speaker 
quite agreed about the close governing of the hit- 
and-miss arrangement. It would not be easy to 
devise anything better than this governing ‘‘on a 
hair line,” giving the governors next to nothing to 
do. The governors were required to alter their 
position only sufficiently to decide whether a knife- 
edge should hit or miss a groove not much wider 
than the knife-edge itself. The speaker could not 
quite understand how Mr. Atkinson had obtained 
such a very small difference in consumption 
per brake horse-power as between hit-and-miss and 
throttling. Referring to Fig. 4 in Mr. Atkinson’s 
paper, there would be seen the two curves for the 
47-brake-horse-power engine—one a full line and the 
other a dot-and-dash line. On the left-hand side of 
the diagram it would appear that the vertical 
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with dry air and dry gas, or saturated air and 
saturated ; and the latter condition was chosen.” 
The speaker believed that this course was taken 
because it was easier to saturate the air and the 
gas than to render them completely dry, and the 
variations in the calorimeter were found to depend 
entirely upon the variations of moisture in the gas 
andtheair. He feared, therefore, that some of the 
variations which Mr. Atkinson had attributed to 
the Manchester gas might really be due to the 
calorimeter, as was the case at the Birmingham 
University. In Fig. 5 in the paper (see page 527) a 
section of the mechanism for operating the ignition- 
valve was shown, and Mr. Atkinson had pointed 
out the advantage derived from admitting the gas 
earlier or later during the suction stroke, always 
cutting it off at the end of the stroke. Mr. Lea, 
however, failed to see that the apparatus was 
capable of admitting the gas earlier or later in the 
stroke. The lever at the top of the mechanism 
depressed the admission-valve F, and in doing 
so attempted to depress the gas-valve H through 
the medium of a spring. If the air-admission 
valve J on the right were closed, the spring 
would fail to depress the gas-valve altogether, 
and no gas would be admitted to the engine. 
But that was a condition which would probably 
never be required by the governors ; they would 
always want something to the engine on. 
Therefore, at the moment the admission-valve was 
oing to be depressed, the small air-valve J would 
- partially open. Then, the moment the spindle 
of the admission-valve began to to depress the 
gas-valve through the medium of the spring it 
would succeed, because the vacuum otherwise 
remaining on the top of the piston belonging to the 
gas-valve would be partially destroyed by admission 
of air through the valve J. It accordingly seemed 
to the sondbee that unless the valve J were closed, 
whether the engine required much or little gas, the 
arrangement would admit the gas not uniformly, 
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distance between the two lines, at the point at 
which they were widest apart, amounted to about 
11 per cent. only. In the course of the er’s 
experience of motor-car driving he had made some 
— careful tests of fuel consumption on a car fitted 
with hit-and-miss and also with throttle-governing. 
Whereas with the hit-and-miss governing, running at 
the same rate, for the same distance,in the same kind 
of weather, and with the same load, 39 miles were 
attained on a gallon of petrol, only 22 miles were run 
in the case of the throttle-governing; that was a 
difference of 44 per cent. Thespeaker would there- 
fore like to know why throttle-governing reduced 
efficiency by 44 per cent. in the case of a motor-car, 
but only by 11 per cent. in the gas-engine. Perha 

Mr. Atkinson might be able to explain that. e 
author had remarked in his paper that it was 
unfortunate that the particulars given were com- 
parable only with themselves, and not with each 
other, owing to the great variation in the calorific 
value of the Manchester gas, which during the last 
two or three years had constantly fluctuated from 
less than 500 to over 600 B.Th.U. per cubic foot, as 
tested in a Junker calorimeter. In this relation, 
Mr. Lea quoted a statement from the Third Report 
to the Gas-Engine Research Committee, this state- 
ment being as follows :—‘‘ During the preliminary 
tests it was noticed that the values from analysis 
and from the calorimeter did not agree, and that 
they varied capriciously .... . it was considered 
essential that the calorimeter should either work 











of the suction 
stroke. He could not regard this as a good way to 
admit gas in any engine, nor did he think that was 
the object of the design of the mechanism. 

These considerations had led the speaker to de- 
sign the mechanism illustrated in Figs. 3, 4, and 5. 
A bracket was carried out from the side of the 
engine-bed, and at the end of this a radius-rod was 
hinged, as shown. The swinging end of the radius- 
rod was jointed to the angle of an L-shaped con- 
necting-rod, and the lower arm of the connecting- 
rod was given a circular motion by a crank-pin in 
the half-time shaft. It would thus be seen the 
curved extension of the connecting-rod would have 
a peculiar motion. In the upper side of this ex- 
tension was a groove with sides inclined at a slight 
angle. The valve-tappet was worked by the hori- 
zontal lever shown, hinged about its centre. From 
the outer end of this lever hung a pendant-rod, the 

ition of which was determined by the governor. 

he lower end of the pendant-rod terminated in a 
ball, which fitted the groove in the connecting-rod, 
as shown in Fig. 5. For the greater part of the 
time the connecting-rod’s motion kept it clear of 
the pendant-rod, so that the governor could cause 
the feater to take any position with absolute free- 
dom. As the connecting-rod returned it came in 
contact with the pendant-rod, and caused the gas- 
valve to be opened. The time of opening of the 
gas-valve depended upon the position of the pen- 
dant-rod, and might be at almost any required 


but throughout the whole le 
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point of the suction stroke, but the valve always 
closed precisely at the end of the piston’s stroke. 
Thus the admission of gas was perfectly performed, 
and no work thrown on the governor. 

Mr. E. J. Davis, of Stratford, was the next 
speaker. Dealing with the light-load diagrams 
Professor Hopkinson had exhibited on the screen, 
he remarked that the compression curve was very 
thick, due to the fact that the ray of light traversed 
this line many times more than it described the 
complete cycle. A good way to avoid that would 
be to hold a piece of paper before the beam of 
light while the idle stroke was being taken ; that 
was the usual way. In using a mechanical indi- 
cator, when the engine was running light, the 
pencil was not kept against the card all the time 
on the off chance of an explosion occurring ; 
generally the hand would be held on the gas- 
valve, and the pencil would be gently pressed 
against the paper, when an explosion stroke 
was known to be coming, otherwise the com- 
pression curve would be very thick, and it 
would not be possible to calculate the diagram. 
Referring to the question of the amount of gas 
taken in, the speaker said that some fifteen years 
ago he had written for the Mechanical Woild a 
series of articles on gas-engines, and had given a very 
simple formula, which it might be useful to give the 
meeting. He had fourd that at 60 lb. compression 
the best mixture was 8 parts of air to 1 of gas. The 
amount of the gas taken in, on the basis of the 
most economical charge for a 60-lb. compression, 


would be represented by > V equalling the volume 


of displacement in the cylinder. Measured in cubic 
inches, the charge taken in for any gas-engine 
would be :— 
1728 _ 15,552 
V . tale 
- 


Therefore, for any engine running at 60 1b. com- 
pression it was only necessary to calculate the 
displacement in cubic inches and divide into 15,552 
to get the number of explosions per cubic foot 
that that engine would run at. For higher com- 
pressions, such as 100 Ib., the figures would be 


_. When inspecting an engine giving trouble, 
it would be usual to look for anything abnormal, 
and if nothing were found the next step would be 
to check the gas by the simple method indicated. 
The speaker did not consider that in speaking of 
the efficiency of various mixtures Professor Hop- 
kinson had given the stronger charge quite so 
good a chance as the weaker mixture. Many 
years ago he (Mr. Davis) had experimented to find 
out the best point of ignition for gas-engines. He 
had found the best efficiency was given when 
the explosion line on the diagram was not vertical, 
but leaned forward at a slight angle. Professor 
Hopkinson had obtained a vertical line for the 
stronger charge, and an angle for the weaker one. 
Had the firing been retarded for the stronger 
mixture, the initial pressure and the amount of 
heat lost to the cylinders would have been lessened, 
with resulting greater efficiency. 

Mr. Barker, referring to Mr. Atkinson’s paper, 
- raised the question of whether, in the diagrams 
(Figs. 27 to 32, page 530) showing the tangential 
effort on the crank-pin, the author had taken the 
same inertia for the various engines. On this point 
Mr. Atkinson corrected the speaker, the conten- 
tion of the latter being apparently founded upon a 
misunderstanding. 

Mr. H. E. Wimperis regarded Appendix III. of 
Professor Hopkinson’s paper, dealing with the cal- 
culation of ideal efficiency, as extremely useful. 
The diagram (Fig. 1, page 520) which the author had 
exhibited and explained, wes very interesting. The 
ideal efficiency line was based on what was practi- 
cally a specific-heat curve, which, in turn, was 
based upon the best experiments so far made— 
although none was free from objection. The 
speaker pointed out that the dotted line at the top 
was independent of the percen of gas in the 
cylinder contents—independent, that was, of the 
maximum temperature of explosion. That, however, 
would not be the case if specific heats increasing 
with the temperature were taken. The speaker 
believed it quite possible that ») was the real effi- 
ciency, and if expressed in the following formula, 
a great deal of work would be saved :— 





~epeanan 
=7f1-_(- + 400 
 =7 { 7000 ‘ 7 T. )} 
where 7 = (1 - ~) Y 1 and T, = maximum tem- 
perature of explosion. 


The expression for » was for constant specific heat. 
Of course, it was useless to assume constant specific 
heat in making a calculation ; variations must be 
taken into account. The constant 7000 practically 
represented variability of specific heat. That figure 
of 7000 had not been obtained for the curve exhi- 
bited at all, but it was based upon the investiga- 
tions of Mr. Dugald Clerk. Mr. Wimperis had 
checked the formula for Professor Hopkinson’s two 
results. The Professor had, with a strong mixture, 
attained an efficiency of 39.4 per cent., and by the 
formula the efficiency was just over 40 per cent. ; 
with the weak mixture the efficiency was 42 or 43 
per cent., while by the formula the figure was 44 
fe cent., the air standard efficiency in either case 

ing 52 percent. The difference in the case of 
Professor Hopkinson’s calculation — about 1 per 
cent.—-was probably due to his having taken 
Langen’s, Austin’s, and Holborn’s results, just as 
the speaker had taken Dugald Clerk’s ; the results 
were similar, but not identical. 

Mr. James Atkinson then replied to the dis- 
cussion. Alluding to Mr. Lea’s remarks, the 
aggro cordially agreed with his commendation of 
the use of the holder for measuring the gas. It 
was the means adopted in the case of Dr. Nicol- 
son’s experiments, although, in that case, the en- 
gines being large and working with producer-gas, 
the quantity of gas was very considerable, and 
required a very large holder to measure it accu- 
rately. It was measured in a holder about 30 ft. in 
diameter, with about 12 ft. lift, large enough to 
allow of running for a sufficient length of time to 
get accurate results. There was no doubt, also, 
that the method of governing, which Mr. Lea had 
approved, was very satisfactory, and the speaker 
quite accepted Mr. Lea’s criticism of the way in 
which the gas was admitted. Mr. Lea had, how- 
ever, spoken as if the gas were throttled during the 
whole of the stroke, but inspection of Fig. 5 in the 
paper would show that the valve had a certain 
amount of lap, and had, as a matter of fact, 
to move about ,;'; in. before it opened to gas at all. 
The result was that when the little valve was only 
just opening, the air passed very slowly, and it 
took some little time before the valve really opened 
to gas. Another circumstance rendering the motion 
of the valve very slow at first, when throttled in 
the manner indicated, was that the head of the 
vacuum piston was against the end of the cylinder ; 
that had a peculiar action in delaying initial open- 
ing of the valve. The valve would always open at 
varying times of the suction stroke so far as gas 
admission was concerned, and the speaker had 
diagrams showing varying proportions of air and 
gas, and showing that prompt ignition took place 
even with weak mixtures. Mr. Atkinson was 
pleased to see that Professor Hopkinson had men- 
tioned stratification as one satisfactory method of 
burning weak charges. It was clearly proved by 
the diagrams that the valve shown by Fig. 5 
of the speaker’s paper stratified the gas; the 
valve was also economical on the medium and 
lower charges. Where the engine was governed 
by quantity-governing there might not, in most 
circumstances, be a rich mixture to enable the 
engine to take its maximum load ; on lighter loads 
the mixture might be rich enough, but there would 
be less of it. With quality-governing, on the con- 
trary, very rich mixtures only obtained at maximum 
load; at anything below that load the mixture 
would be weak, and this, as explained by Pro- 
fessor Hopkinson, would burn more economically ; 
when the mixture was as rich as theoretically it 
might be, it was absolutely impossible, during 
compression aud suction strokes, to get a perfectly 
uniform mixture right through the cylinder ; some 
particle of gas would not have its equivalent par- 
ticles of oxygen near it to burn, and would not get 
burnt. With a slightly weaker mixture there 
would be a greater proportion of gas particles having 
their proper number of oxygen particles close to 
them. Further, with a large engine, more par- 
ticularly at the time of compression, when it is 
pens the temperature of ignition, the shock 
of ignition on a portion of the charge would ensure 
the burning of isolated particles of gas, even when 
so surrounded by air that they would not burn in 
the ordinary way. The speaker suggested this as 





one explanation of the greater economy of weak 
mixtures, and added that stratification, as produced 
by the valve, shown in Fig. 5 of his paper, was a 
satisfactory way of using weak mixtures. After 
expressing his interest in Mr. Lea’s arrangement 
for varying the gas admission, and his satisfaction at 
finding himself in accordance with most people who 
dealt with large gas-engines, Mr. Atkinson stated 
that he would communicate any further observa- 
tions in writing. 

Professor Hopkinson then also replied to the 
discussion. He commenced by saying that he 
hoped to be able to avail himself of Mr. Dowson’s 
kind offer to place at his disposal the apparatus 
necessary for making producer-gas. In his pre- 
liminary experiments he had chosen coal-gas rather 
deliberately, because of the certainty that for 
an hour or two its calorific value would remain 
constant ; and because its volume was comparatively 
easy to measure—there was not so much of it—and 
it gave a wide range, and sharp and clear ignition. 
For practical application, of course, there should be 
thorough experiments with producer-gas, and these 
the speaker hoped to be able to carry out. Mr. 
Dowson had inquired what the effect of scavenging 
was, referring particularly to the tests showing that 
with scavenging charges combustion was incomplete. 
Professor Hopkinson feared that he could not 
give any conclusive reason for this incomplete com- 
bustion, but the fact remained. One possibility 
was that in the scavenging charge, when the engine 
was only firing every other time or so, the piston 
was much colder, and the mixture near the piston 
might notignite so readily. Mr. Lea had alluded to 
the effect of water-vapour upon the calorific value of 
the gas, and had in that connection cited Professor 
Burstall’s tests. The speaker’s own feeling was that 
water-vapour, at any rate with coal-gas, did not make 
any material difference. The variation in the volume 
of water-vapour could not be very great, and the 
error from that cause would not exceed the ordinary 
errors of calorimeters. He took the gas for the 
calorimeter from the same main as the gas for the 
engine, and measured it under exactly the same 
conditions; he assumed, therefore, that whether 
coal-gas or partly water-vapour, the measurements 
were satisfactory for comparison. With regard to 
Mr. Davis’s reference to the diagram when the 
engine was scavenging, the expedient of merely in- 
dicating the cycles which were explosion cycles was 
one frequently adopted ; it happened that in the 
case of the diagram referred fo it had not been done, 
but that made little difference ; the compression 
line was doubtless thick, but there was no difficulty 
in getting the mean compression line. Mr. Davis 
had also suggested the possibility of retarding igni- 
tion with stronger chargesin order to obtain higher 
efficiencies, On that the speaker would say that he 
had not made the experiment, although he admitted 
that the loss of heat might have been reduced by this 
retardation. The point of the paper was to take the 
efficiency under two different conditions, the main 
difference being in the strength of the mixture ; and 
to investigate the amount of difference so caused, 
and refer that to its causes. One of these causes 
was heat loss, and he might have altered the dif- 
ference in heat loss by altering the time of 
ignition ; that, however, would not have affected 
the paper. Mr. Wimperis had presented a 
formula which, if based on facts, would be of very 
great use in working out efficiencies ; it would be 
useful to those interested in the theory of the 
gas engine, just as the Rankine cycle of the steam- 
engine was of use in that branch of thermodynamics. 
As the speaker understood it, the formula was 
empirical in its basis—was founded upon some 
consideration of specific heat as the linear function 
of the temperature. 

The proceedings then terminated with an an- 
nouncement by the. President that the Annual 
Conversazione of the Institution would take place 
on Friday, May 15. 





Tue River Tyne.—There has been compiled, under 
the authority of the Newcastle and Gateshead Incorpo- 
rated Chamber of Commerce, and edited by Mr. Herbert 
Shaw, B.A., secretary, a brochure giving a great variety 
of data regarding the advantages and possibilities of the 
River Tyne district as an industrial centre. It will be 
retembered that in cur issues of February 1 and 8, 1907 
(vol. Ixxxiii., pages 134 and 163), we dealt with this sub- 
ject in a comprehensive way, and this book covers the 
same field. It is issued by Messrs. Andrew Reed and 
Co., Limited, eee eee and ought to be 
studied by all who are thinking of establishing new 
works. 
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THE ALDWYCH AND EMBANKMENT 
SUBWAY. 


TRAVEL across London between north and south 
has been much facilitated by the inauguration, on 
Friday, the 10th inst., of the through service of electric 
trams by the subway under Aldwych and the Strand, 
the completion of the connection with the lines along 
the Embankment which cross the Thames at West- 
minster Bridge. By these means the 50 miles of 
tramway under the London County Council control 
in the suburbs and in Central London, situated 
north of the Thames, have been linked up with the 
66 miles of lines serving the south side of the river. 
The shallow subway under Kingsway from Holborn 
to the Strand was constructed when that street was 
made, and has been in use by the single-deck trams for 
many months, but the link from the Strand southward 
to the Embankment was delayed for Parliamentary 
reasons. This latter was a section which involved 
some very interesting engineering problems, embracing, 
as it did, the construction of a double tube under the 
Strand, the underpinning of the viaduct carrying 
Wellington-street and the approach to Waterloo 
Bridge, and the alteration of the west abutment of 
that bridge at the level of the Embankment, so as to 
admit of the construction of an opening 22 ft. 6 in. 
wide, of size sufficient to allow of a double line of rails 
of the standard gauge being carried through, in the 
place of the stairway arch, some 10 ft. wide, which 
previously existed. The old granite masonry of the 
abutment was taken down, the stones numbered and 
subsequently re-used in the new arch, thus preserving 
the character of the original design. The masonry, 
however, served only as a screen for the steel con- 
struction, which replaced much of the solid brickwork 
of the old abutment. 

The portion of the subway between Waterloo Bridge 
and the Strand passes under the bridge approach 
(Wellington-street), and is 360 ft. in length. This 
approach was built at the time the bridge was con- 
structed, and consisted of sixteen arches carried on brick 

iers, the tops of the arches being about 4 ft. below the 
evel of the roadway, and the alterations had to be 
carried out without interfering with the surface of the 
street or impeding the heavy traffictherein. The diffi- 
culty of carrying on the work in this section was also 
enhanced by the fact that the foundations of the piers 
were in many places above the level of the rails a the 
proposed tramway, and in opening up these foundations 
it was found that they were carried on timber frames 
resting upon the mud of the old foreshore of the river. 
This involved a considerable amount of underpinning 
before 3 other work could proceed. The above- 
mention = were built transversely across the 
street, and had therefore to be pierced for the double 
line of rails. To compensate for this cutting away 
steel columns were set up in pairs on each side of 
each pier, and on both sides of the street, On these 
columns were placed see parallel to the sides of 
the piers, and when they were in position, and on a 
level with the springing of the arches above them, small 
holes were cut through the brickwork, and joists 
passed across from one girder to its fellow on the 
opposite side of the pier, the weight being thus 
transferred from the old brickwork to the new steel 
construction ; the main opening beneath the joists was 
then proceeded with. Owing to the uncertain nature 
of the ground upon which the old work stood, and in 
order to spread the weight carried by the new columns, 
it was decided that the base, or invert, of the subway 
should be formed of a raft of ferro-concrete, about 
6 ft. thick, for the whole length and breadth of the 
subway, and extended underneath the brick piers, 
where these had not been carried down originally to 
this level, the difference in depth being made up by 
underpinning, so as to give them a bearing upon it. 
The roof of the subway has been formed partly by 
troughed-steel flooring and partly by ferro-concrete. 

Between the section of the subway which we have 
been describing and that which already existed under 
Aldwych, the tram-lines are carried in two tubes, with 
cast-iron linings, similar to the usual London “tubes” ; 
and in order to make the connection it was necessary 
to cut two circular openings, each 17 ft. in diameter, 
and only 3 ft. 6 in. apart, in the northern abutment of 
the bridge to operate the shields. This work also 
was carried out without disturbing the roadway above. 
The principal dimensions of the trams, which are of 
the single-deck pattern, and which run on the service 


between the North of London and the South vid the C. Vi 


new subway, are as follow :— 

Over-all —— (over collision fenders) 33 ft. 6 in. 

oy. aie sta! acy a a 

» height ... 10 ,, 113,, 
A description of the London County Council elec- 
trical tramways and conduit system will be found in a 
ormer volume (see ENGINEERING, vol. Ixxiv., pages 
495, 698, &c.). The Kingsway subway was described 
in ENGINEERING, vol. Ixxvii., page 372. The new 
subway was designed and constructed under the super- 
Vision of Mr, Maurice Fitzmaurice, the Council’s chief 








engineer, and as the work might have proved too un- 
certain, and the conditions too obscure, for contractors 
to estimate upon, it was decided to carry it out by the 
Works Committee of the Council, under the immediate 
direction of Mr. G. W. Humphreys, the Council’s 


manager of works. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 4. 

WIrH upwards of 20,000,000 dols. tied up in crude 
iron of all kinds throughout the United States, and 
production maintained at the minimum level reached 
a@ month ago, it looks as though the larger yore 
producers had resolved to depart from the old policy 
of — stocks to run absolutely out. The under- 
current of opinion is that a reaction will come some 
time this year, and that the present accumulation of 
pig will then melt away. The steel companies alone 
nave upward of 500,000 tons. It is certainly true that 
more or less business is held back in hope of, rather 
than in anticipation of, a break in prices. The inde- 

mdent interests, wherever they see an opportunity of 

oing business, are doing it at the best prices they can 
get, and the spirit of antagonism against high prices 
is growing. There is naturally more ty from 
consumers generally, but the total of possible business 
is not such as to warrant any increase of blast furnace 
activity. Those who anticipate a general break in pig 
iron and in its products are greatly in the minority. 
Most of the interests that are holding iron are able to 
carry it indefinitely. 

Small orders are dropping in for structural material. 
The great railroad possibilities are still held up. 
Manufacturers are much more willing to talk about 
what they expect to do than what they are doing. 
The St. Paul Railroad has decided to use iron instead 
of steel for car-axles, and has ordered 2500 cars to be 
built. A few Eastern and Western roads are having 
requirements figured on this week, mainly for track 
supplies and shop improvements. As _ heretofore 
stated, business would be decidedly better if the 
requirements now pressing were ordered. Enforced 
economies prevail everywhere. The number of idle 
cars is decreasing, and there are fewer idle engines. 
The volume of freight is somewhat larger. Yukon 
mining enterprises are attracting hidden capital under 
the stimulus of large returns. General mining opera- 
tions throughout the mining regions are prosperous, 
and abundant capital is available for all well-investi- 
gated enterprises. 








CrystaL Patace EnGingerinc Scxooit.—The Wilson 
Premium for the best paper read before the Crystal 
Palace Engineering Society during the present session 
has been awarded by theCouncilto Mr. A. N. a. for his 
paper on ‘‘ Macadam Roads.” Other papers ed 
the session were : ‘‘ Levels and Levelling.” by Mr. T. M. 
Bradley ; “ Tin Mining in Cornwall,” by Mr. H. Trounson; 
“Organ Building,” by Mr. E. F. Turner ; and “Canal Con- 
struction in India,” by Mr. W. K. Hill. The Premium 
was presen to Mr. Lucey by Sir George Thomas 
Livesey, Member of Council of the Institution of Civil 
Engineers, on the occasion of the 106th distribution of 
certificates of the above school, on Tuesday, April 14, at 
which he presided. 


Iron AND Street InstiruTe.—The annual waeting of 
the Iron and Steel Institute will be held on May 14 and 15, 
at the Institution of Civil Engineers. The proceedings 
will commence at 10.30 a.m. on Thuraday, the 14th, when 
the report of the Council, &c., for 1907 will be presented, 
and the election of officers and Council will take place. 
Papers will also be read and discussed after the con- 
clusion of the business proceedings. From 3 p.m. to 
5 p.m. the Institution’s new premises (28, Victoria- 
street, S.W.) will be open to members. At 7 p.m. 
the annual dinuer will be held at the Hotel Cecil. On 
Friday, May 15, at 10.30, the awards made in connection 
with the Andrew Carnegie Gold Medal and Research 
Scholarships will be announced, and papers will be subse- 
quently read and discussed. The following papers are ex- 
pected to be submitted to the meeting :—1. “*On Cast Iron 
in the Construction of Chemical Plant,” by Mr. F. J. R. 
Carulla. 2. ‘‘On an Experimental Electric Furnace for 
the Smelting of Iron,” by Professor B. Igewsky. 3. ‘‘On 
the Pyrometric Installation of the Ordnance Factories, 
Woolwich,” by Mr. J. Wesley Lambert. 4. ‘‘Oo Im- 
e- in Plate Rolling Mills,” by Mr. A. Lamberton. 

. “On the Application of Colour Pho hy to 
Metallography,” by Mr. E. F, Law. 6. ‘*On the Depart- 
ment of Metallurgical Chemistry, National Physical 
Laboratory,” by Mr. W. Rosenhain. 7. ‘‘ The Utilisa- 
tion of Blast-Furnace Slag for Portland Cement,” by 

. Von Schwarz. 8. ‘A New Fatigue Test for Iron 
and Steel,” by Dr. T. E. Stanton. 9. ‘‘ The Physical 
Qualities of Steel in Relation to its Mechanical Treat- 
ment,” by Mr. J. E. York. Reports will also be made 
on research work carried out during the year by Car- 
negie research scholars. The autumn ~! will be 
held at Middlesbrough on September 29, and the follow- 
ing days. It is requested that members wishing to take 
part in the meetings and excursions of the Canadian 
Mining Institute in September, in which the Iron and 
Steel Institute has been invited to take part, com- 
municate at the earliest opportunity with the Secretary 
of the Canadian Mining Institute, 413, Dorchester-street 
West, Montreal, Quebec, 





H.M. BATTLESHIP ‘‘ LORD NELSON.” 


THE engraving on Poge 516 affords a capital idea of 
the latest battleshi ded to the British Navy—the 
Lord Nelson and the Agamemnon, the former built 
by Palmer’s Shipbuilding and Iron Company, Limited, 
Jarrow-on-Tyne, and the latter by Messrs. William 
Beardmore and Co., Limited, Dalmuir. The latter 
has been commissioned, and is attached to the North 
Sea Squadron ; the former has completed her trials, 
and will also to the Nore. The Lord Nelson, 
shown in our illustration, made from a ogg h 
by Messrs. W. Parry and Son, South Shields, is, like 
her consort, 410 ft. long, 794 ft. beam, and has a dis- 
lacement of 16,500 tons at 27 ft. draught. They 
differ from the Dreadnought in their armament. 
Whereas the latter has ten 12-in. ns, the Lord 
Nelson has four 12-in. and ten 9.2-in. guns, and 
this latter combination is approved by many owing 
to the greater rapidity of of the 9.2in. gune. 
Against this, however, is the lower muzzle energy and 
the consequent reduction of effective range. The 
vessel is heavily armoured, as will be seen by reference 
to our earlier description.* The Lord Nelson was 
engined byPalmer’s Company. The machinery includes 
twin engines of the four-cylinder triple-expansion 
type and Babcock and Wilcox boilers. The results of 
the trials, recently completed, are tabulated :— 





Eight (Thirty Hours. Thirty Hours. 





_ Houre. | Four-Fifths One-Fifth 
Full Power Power. Power. 

Indicated horse-power 17,445 | 12,232 3,624 
Coal per indicated 

horse-power.. Ib. 1.99 | 1.98 2.23 
Steam pressure ” 234 241 231 
Vacuum.. a 25.3 27.3 26.7 
Revolutions .. on 125.2 113.2 75.8 





The designed power was 16,750 horee-power, which, 
it. was anticipated, would give a speed of 18 knots; 
the actual speed was nearer 19 knots. 





TuRBINES FOR JAPAN.—The Fore River Shipbuilding 
Company, Quincy, Massachusettes, is building four steam- 
turbines, of 12,000 horse-power each, for the Japanese 
Government. Two of them will go into a cruiser now 
building, and are designed to give a speed of 23 knots. 
The other two will be installed in a first-class battle- 
ship, which will have a speed of 21 knots under the 
contract, 





Tue TELEPHONE IN ARGENTINA.—The Buenos Ayres 
Great Southern Railway Company, Limited, has com- 
pleted direct telephonic communication between Plaza 
Constitucion, Bahia Blanca, and Ingeniero White, a dis- 
tance of 375 miles. The whole of the work was carried 
out by the company’s telegraph department, a copper 
wire (involving 120 tons of copper) was used, and the 
inductions caused by parallel telegraph wires and the 
proximity of electric-light and power currents were suc- 
cessfully minimised. This is the longest direct-distance 
telephone in South America. When not required for 
conversational purposes, the wires can be connected to 
telegraph instruments by two special switches at Plaza 
Constitucion and Ingeniero White. 


St. PererspurG INTERNATIONAL NAVIGATION 
Concress.—The following are among the papers to be 
presented to the eleventh meeting of the Association 
Permanente Internationale des Congrés de Navigation, 
which, as we mentioned last week, will assemble in St, 
Petersburg on May 31, under the patroi of the Czar, 
and which will be combined with a national exhibition 
on navigation, canals, regularisation, and te sub- 
jects :—Section I.—Inland ie ye ication of 

‘erro-Concrete, reports by A. de Présudeau, France, 
and P. Vosnesslenski, Russia; Resources for the De- 
velopment of Navigation, reports by A. V. Ivanovsky, 
Russia, and M. d’Hénouville, France; Bars in Rivers 
Carrying very Variable Masses of Water and toe, 7 A. 
Deinlein, of Vienna, and F. 8. Hansen and G. 1m, 
Sweden ; and Hydrometry, by E. Maillet, France. Sec- 
tion II.—Maritime Navigation.—Reports on Recent Har- 
bour Works, by N. Gersanoff, V. Dimitrieff, and F. 
Dratch, Russia, L. Molini and F. Arenal, Spain, Quinette 
de Rochemont, France; on Docking, by G. Asmussen, of 
Hamburg, J. Barbé, Franee, Nobel, of Rotterdam, and 
V. E. de Timonoff, Russia ; Access to Modern Ports, by 
Vidal, France, and J. V. Giruchin, Russia; Security of 
Navigation, by J. de Schokalsky, Russia; on Ferro- 
Concrete, by J. Voisin, France, and Moeller, of Wilhelms- 
haven; on Roadsteads of Sandy Shores, by the late L. 
Vernon Harcourt, England, J.J. Sanford, United States, 
and H. Wortman, Netherlands; Electric Power in Mari- 
time Ports, by B. Gervais and L. Tsimbalenko, Russia ; 
on Mixed Canals for Navigation and Agriculture, b 
B. B. Buckley and Hanbury Brown (Egypt and India), 
F. H. Newell, United States, V. Toucholka, Russia, 
and P. Levy-Salvador, France; gy Explora- 
tion of the by K. Mordovin, Russia; Protection of 
Low Grounds, by M. Rytel, Russia, and A. Trotté, 
France. 


THE 








* See ENGINEERING, vol. lxxxi., pages 825 and 830; and 





vol. Ixxxii., page 328, 
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INDUSTRIAL NOTES. 

As mentioned in these Notes last week, the rumoured 
resignation of Mr. George N. res yo wah A the 
secretaryship of the Amalgama iety of Engi- 
neers, has ca. confirmed. The Council of the Union 


has accepted the resignation, but Mr. Barnes continues | te 


in office until his successor is elected, which will 
take some time to effect. The cause of the resigna- 
tion is the attitude of the members on the North-East 
Coast, and their refusal to accept the terms agreed 
upon by their own representatives at conferences with 
the employers. Mr. Barnes, in an interview with a 
Press representative, said that his resignation was 
final, and he did not intend to be a candidate for re- 
election. ‘‘ If,” he said, ‘‘I stood, it would be only 
on certain conditions, and I do not feel inclined to 
make any bargains.” The concluding sentences of 
Mr. Barnes to the Press representative deserve to be 
reproduced for reference. He said :—‘‘I consider that 
the time has come when trade-union officials must make 
a stand against this repudiation of control on the part 
of their members. It has been carried to such 
lengths that the employers are beginning to ask wh 
they should trouble themselves to ——— terms wit 
people who are promptly repudiated by their con- 
stituents.” This is worthy of the man and the cause. 
Negotiations with employers become a farce when 
the men represented repudiate the action of their 
leaders. 


It is reported that a new Labour Party is being 
formed in the United States, and that some half a 
million unionists have seceded from the American 
Federation of Labour, because the Federation did not 
go fast enough for them in the political arena. And 
yet, as pointed out in these notes long ago, it was 
shown that the Federation endorsed the proposed 
political action apart from the two great parties in 
American politics. The new party intends to hold a 
Convention on July 1 formally to constitute the 
organisation, and arrange for Labour candidates at 
the elections in November next, including, so it is said, 
a contest for the Presidency. The new party leaders 
expect to have a million and a half members by the 
end of August next. The split is likely to have im- 
portant developments in the States as regards labour 
and in its conflicts with capital. 


The Amalgamated Engineers’ Monthly Journal 
makes no reference to the contemplated resignation of 
Mr. George N. Barnes, M.P., as general secretary and 
editor of the Journal. It merely notes the result of 
the two ballots of the members in the North-East 
Coast branches, and adds that the members of the 
several societies are still on strike. The official 
announcement of resignation, and ee by the 
Council, was reserved for the Monthly Report of the 
union, circulated within the union itself. One effect 
of the strike on the North-East Coast has been the 
exhaustion of the contingency fund for strike purposes, 
and the Council ask the members to vote for a levy of 
6d. per week until the strike ends. This will arouse 
the members of the other branches, whose members 
are not on strike. There was an increase of un- 
employed on donation benefit of 4756, the proportion 
being 8.6 of the total membership, including all those on 
strike, The percentage is heavy, but not so t as 
many feared it would be. There were also on 
sick benefit, and 5402 on superannuation, allowance. 
The Journal also contains various articles and notes 
on current subjects, and on matters pertaining to 
skilled engineering and other technival questions. 


The report of the Ironfounders for this month is 
very depressing from the trade point of view. The 
figures show that “‘ trade is going from bad to worse.” 
In only nine places, with an aggregate of 1243 mem- 
bers, was employment reported to be very good, as 
compared with 16 places, with 2418 members, in the 
previous month. Places in which trade was described 
as ‘‘ good” were 21 in number, with 2122 members, 
whereas in the previous month there were 24 places, 
with 3068 members, where trade was described as 
“good.” In 602 places the conditions of employment 
were worse than in the previous month. There was an 
increase of 413 on donation benefit, but a decrease of 
146 on sick benefit. The total on the funds was 4303, 
showing an increase of 265, ‘here were 1262 on super- 
annuation allowance—increase, one only. There were 
also 45 on dispute benefit—deocrease, seven. The total 
cost of benefits was 1580/. 15s. 8d., or at the rate of 
ls. 93d. per member per week. There was a decrease in 
the Tooke of 2387/. 8s. 3d., the balance at date being 
89,6312. 10s. 9d. The total membership was 19,381, 
showing a slight increase only in the last twelve months, 
The executive a the ogee of an 
t) iser at a salary 0! . per annum, expenses 
we pocket ; the total estimated amount, all t told, 
is under 5007. a year. The reasons given are that the 
number of shops worked by non-union labour, which 
are closed to members, is such as to be a menace to 
the union, and it is thought that a propagandist move- 


ment will result in a large accession of new members. 
It is thought also that many trade disputes might 
be averted by timely negotiations with employers in 
eases where the men are dissatisfied with the condi- 
tions of employment. This is found to be the case in 
some other trades. Much will depend upon the 
and quality of the organiser ; if he be courteous 
to the employer and foreman, good will result; if, 
rap srg he is aggressive, the door for negotiation will 
shut. 


The report of the Amalgamated Society of Carpenters 
and Joiners tells the sad tale of unemployment. The 
total membership at date was 68,887. these, 9608 
were on —— benefit, or on strike, on the North- 
East Coast. Excluding those on strike, there were 
5647 on donation benefit, 2071 on sick benefit, and 
2194 on superannuation allowance. The cost is such 
that further levies will be required. The depression is 
widespread throughout the United Kingdom. Trade 
is reported to be bad in all parts of South Africa, in 
Canada, and the United States. In New Zealand and 
Australia the state of trade generally is moderate. 
A long list of joinery firms is given ‘‘to be watched,” 
and in three towns disputes exist, apart from those 
on the North-East Coast. Very little is said about 
the latter, but fault is found with the course pursued 
by the employers at the Edinburgh conference, which 
resulted in an ultimatum of acceptance of terms or the 
enforcement of the terms offered by the 25th instant. 
Some of the branches are advocating an amalgamation 
with the Associated Shipwrights, chiefly those in the 
shipbuilding centres. But the Shipwrights’ Union is an 
old one, and hardly likely to join the Amalgamated 
Society, which covers all sections in that branch of the 
building trades. The general secretary was elected 
for another three years without opposition. The list 
of candidates for Parliament is given, and it is a long 
one. It would appear by the nominations that the 
society is rather over-full of would-be M.P.’s. Only 
three, however, can be elected. 


The J'rades and Labour Gazette for this month has 
published a good deal of correspondence between the 
sub-editor and the heads of the Salvation Army with 
respect to emigration to Canada. On the part of the 
Army, it is declared that 85 per cent. of the emigrants 
sent out are —— in farm work, so that those, at any 
rate, do not crowd the towns, in which there are numbers 
of ene ae fo A delegate from the Trades and Labour 

n, of Canada is in this country, and the London 
Trades Council is helping him on this subject of 
Canadian emigration. The suggestion is made that as 
‘*there are thousands of unemployed in Canada,” why 
is it that these do not seek employment on the land? 
There are doubtless reasons. Thete, as here, men 
flock to the towns—even risk idleness and privation 
rather than take to farm labour. 


One would have thought that every working man 
would have understood that there is a law of contract, 
the breach of which entails punishment by fines, as 
damages. But it would appear that a considerable 
number know nothing about it, and, it is to be feared, 
care less. At the West Riding Court, Leeds, last 
week 474 men were summoned for leaving work with- 
out notice; of these, 37 were found not to have 
offended, and the charge was withdrawn: but 437 
were fined 5s. each and costs, which would amount to 
5s. per head in addition, besides lawyer’s costs and 
loss of time attending the Court. It appears that 
- colliery was shut down six or seven days by the 


ispute. 


A rather curious situation has occurred in connec- 
tion with the Lancashire and Cheshire Federation of 
Miners. Some five weeks ago the Blackpool Corpora- 
tion a resolution against the Mines Eight 
Hours Bill ; the Miners’ Council thereupon declared 
in favour of Southport for the next -day. The 
Blackpool Council thereupon rescinded their resolution. 
The Southport Council ?_ a resolution in favour 
of the Eight Hours Bill, and the Company-House 
a made a bid for Southport, the resolution 

ing sent to Mr. Thomas Ashton, the Miners’ Federa- 
tion secretary. Mr. Briggs, the chairman of the 
company, said ‘‘ miners would spend a lot of money 
in a little time.” That is true. But the -days 
are real holidays, with very little of rowdyism, or 
drunkenness. The processional parade, with ban 
playing, flags flying, and banners waving, is enjoyed 

y the townspeople. 


There is no material change to rt at date of 
writing in respect of the strikes of engineers and 
sections of the shipbuilding trades on the North-East 
Coast. It it said that f negotiations are going on, 
orare being attempted, between the engineers and the 
employers, but there is no information as to their 
character. The votes of the whole body of the wood- 
workers and others in the shipbuilding trades are 
being taken ag regards the acceptance of the employers, 





terms or the continuance of the strikes. The Engi- 
neers’ Society provides no reference to the general 
body against the members of the local branches 
affected. The workmen have still a little time to con. 
sider their attitude, as the offer of the employers is 
open until the 25th inst. The dispute with ship. 
repairers is likely to end amicably, so far as appear- 
ances go. Meanwhile the depression in the engineering 
and shipbuilding trades on the North-East Coast 


appears to be getting much worse. 


The Derby Trades Council decided at its monthly 
meeting, held last week, by 23 votes to 10, to with- 
draw its oo from Mr. R. Bell, M.P., declaring 
that, “‘as a trade-union organisation, it can no 
longer endorse his candidature.” Only a few years ago 
he was the idol of the Derby trades organisations ; 
now he is dethroned. But he declares that he will 
aoe stand as a candidate at the General Election. 

eis independent ; and a large section of the Labour- 

eclare for the Inder ndent Labour Party 
dislike inde lency. Mr, Bell’s report, just issued, 
states that the membership at the close of 1907 rose to 
97,561, of whom 25,000 are locomotive men. The in- 
crease in the year was 27,431. His report speaks 
well of the negotiations and of the results, so far as 
known. He strongly supports an amalgamation of all 
the railwaymen’s unions. The unity, he declares, 
will strengthen the movement. 


ites who 


The iron and steel trades generally are in an inactive 
condition. There was no animation at the quarterly 
meetings, and the business done wassmall. There was 
a hopeful feeling in some quarters that the depression 
had reached its low level; but as many works have 
closed there does not appear to be an ge demand 
for material, and therefore the users of iron and steel 
must be getting slacker, or the demand would be 
greater for manufacturing purposes. There is a lack 
of confidence on the part of consumers and producers. 


. The Labour Party has decided not to oppose any of 
the members of the Government who may be com- 
lied to seek re-election. The reason given for this 
ecision is that it would be unfair to oppose a member 
because of a rearrangement of official appointments 
promoting men to higher positions in the Ministry. 


The postal telegraph clerks at the conference in 
Glasgow last week did not appear to be over-well satis- 
fied with the concessions of the Postmaster-General. 
Telephonists and telegraphists want higher pay. Here, 
again, delegates at the conference, as elsewhere, ex- 

ressed dissatisfaction with the executive committee. 

ut the intended resolution of dissatisfaction was re- 
jected by 49 votesto 14. There is evidently revolt in 
the air against the governing executives of trade 
unions because they go too slow. 


An action of considerable importance was tried in 
the Court of King’s Bench last week, in which the 
plaintiffs, a London firm of printers, were awarded 
6007. damages for breach of contract, the men having 
left their work without due notice. The defendants 
alleged dismissal, and brought a cross action for 
damages. Judgment went against the men in both 
cases. The charge of illegal picketing was dismissed. 
It was a 4 in evidence that the men in question 
had injured or hidden the type ; hence, perhaps, the 
heavy damages. 


The Scotch Iron-Moulders have, by ballot, decided 
to strike against the proposed reduction in wages of 
ls. per week, if the masters seek to enforce the re- 
duction. The votes were :—To op the reduction, 
3000 ; — a strike, 903 ; majority, 2097 in favour 
of a strike. 


The brickmakers in the Edmonton district went out 
on strike last week against a reduction of 4d. per 1000 
bricks. Most of the large brickfields are therefore 
idle in the district. 

A large number of tel hists in India are onstrike, 
and there has been a pay elay in the transmission of 
messages. The Indian Government are opposed to the 
demands made upon them. 


The Inde ent Labour Party holds its annual 
conference in Huddersfield on Easter Monday and 
Tuesday. A large gathering is expected, and impor- 
tant resolutions are to be submitted. 


It would a that the Gordon drill is likely to 
solve the problem of white versus coloured labour in 
the Transvaal. Unskilled whites are to be employed, 
and it is stated that a very large number of unem- 

loyed will find work at an average wage of 10s. per 

~ . It is reported that 2238 more Chinese coolies 

iled from Durban for China on board the steamer 
Courtfield last week. 
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PLATE XXXIII. 
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ELECTRICALLY-DRIVEN 14-FT. PLANING-MACHINE. 


CONSTRUCTED BY THE NILES-BEMENT-POND COMPANY, ENGINEERS, PHILADELPHIA, PA., U.S.A. 


(For Description, see Page 525.) 











Fic. 1. PiLaner sHowinc Matn Motor, Freep Mecuanism, Wc. 
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Fic. 2. View or Back or Cross-S.ipe. 














(To *ace Page 524.) 
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motor. It is scarcely necessary to remark that with 
such large powers and great masses belt drives would 
be quite impracticable. From this point of the drive 
on to the rack the train is practically similar in 
every respect to that found on any planer, except, of 
course, that in this instance it is exceptionally heav 

and powerful. - It is of steel throughout, the two bull 
pinions being cut half pitch apart in order to give 
smoothness of motion. The gears are connected by 
a sleeve, and sleeve and gear turn on the shaft, which 
is stationary. The shaft can be drawn out endwise, 
and the centre bearing is capped, so that removal of 
gearing is comparative x easy. These gears are shown 
in Fig. 4, Plate XXXIV. 

Among other many new features, not the least 
interesting is the pneumatic feed. The feed for the 
cross-he is very clearly shown in Figs. 1 and 3. 
On the side of the upright just above the gearing 
is a cylinder with piston-rod extending to the 
left. This rod carries a rack, in gear with a pinion 
near the bottom of the vertical feed-shaft. This 
vertical shaft, by means of bevel geara, transmits 
motion through a horizontal shaft to the vertical 
feed-shaft on the left-hand upright—viz., to the round 
shaft to be seen in Fig. 6, page 526. The move- 
ment of these feed-shafts is constant at all times, 
and variation in amount and direction of head feeds 
is obtained by adjusting the connecting-rod in the 
slotted cranks on the ends of the cross-slide. These 
cranks are graduated in such a way that definite 
cross and vertical feeds can be obtained, and, by using 
at the same time the cranks on both sides, an angular 
feed can be given to the tool, which is at times de- 
sirable. The valve for controlling the air to the 
feed cylinder is thrown over automatically at each 
end of the stroke, this movement being derived from 
the main driving-gear train to the table, or from the 
slotter gearing, when slotting is being done. To 
throw the feed out of gear, it is simply necessary 
to close a valve, cutting off the air-supply. In 
Fig. 1 the feed for the table gears, when slotting or 
transverse planing, is shown directly in front, and 
at the base of, the upright. It operates practically 
in the same manner as the feed for the cross-head 
previously described, except that variation in stroke 
or amount of feed is obtained by an adjustable 
stop, which regulates the amount of movement of 
the piston in the cylinder. This adjustment is made 
by the right-hand of the two hand-wheels shown, the 
left-hand one being for connecting and disconnecting 
this feed mechanism to or from the main drive. 

The drive on the opposite upright is shown in 
Fig. 6, page 525. For the main drive the power is 
carried through the upright into the bed, while for 
the slotter drive it is, as shown, transmitted to the 
vertical square shaft, and thence - bevels and spur- 
gearing to the horizontal equare shaft running along 
the top of the cross-slide. The pinion on this shaft 
drives the large gear, of which, however, only the 
casing can be seen in Figs. 1 and 5, and the rack- 

inion which gears into the back of the slotting- 

r is on the shaft with this gear. The pinion 
on the square shaft is a sliding one and can be 
thrown in or out of gear as desired, so that either 
or both bars can be used. The device for con- 
trolling the length of stroke is very clearly shown 
in Fig. 6, 525 —namely, the disc just above 
the motor. his disc is driven from the main 
train of slotter gearing, and the adjustable stops on 
its periphery can be set at any desired point, and 
effyct the reversal in the same way as dogs on the 
side of a planer-table.. Near the bottom of the 
square vertical shaft in Fig. 6 can be seen the bevel 
gear on the end of a horizontal shaft which goes 
across the bed and which can be connected to the 
mechanism operating the valve of the feed cylinder on 
the opposite side, as mentioned in the description 
of the feed for the heads. 

In Fig. 1 can be seen a small vertical shaft, where 
the reveraing hand-lever of a standard planer is 
usually found. It will be noticed that there are two 
sockets at the upper end, in one of which is a handle, 
The upper socket is connected toa shaft which runs 
down to the lower of the two levers or cranks at its 
bottom extremity. This is the hand control of the 
slotter. The method of connection of this control may 
be followed quite clearly, starting as shown in Fig. 1. 
From here it through th» and comes out on 
the opposite side. It is then transmitted by the curved 
connecting-rod snahing Se back of the upright to a 
spindle passing out through the upright below the 
slotter - reversing mechanism at the reversing disc 
(Fig. 6). The lower socket of the two on the small 
vertical shaft is the one that controls the movement of 
the table when regular planing is being done; it is 
connected (Fig. 1) by lever and rods to the reversing 
dogs on the bed on both sides. Only one handle is 
furnished for each side, and thus mistakes arising 
from throwing the wrong lever are avoided. 

Owing to the great weight and large dimensions, 
the bed being 73 in. at its deepest part, it was imprac- 


ticable, both from a manufacturing and a shipping 
standpoint, to make the bed or table in one piece ; 





they were, therefore, divided to bring them within 
reasonable limits. The central section of the bed 
is divided longitudinally into three parts, and the two 
end sections into two parts, or seven parts in all. 
The total weight of the bed is about 275,000 lb. The 
table is made in two sections divided longitudinally in 
the centre, and its total weight is about 140,000 lb. 
The holes in the table for stop-bolte, &c., run clear 
through the upper plate, below which is a second 
plate, without openings, extending the entire width 
of the table, which catches all the chips. These chi 
can then be removed through the side openings of the 
table, which are clearly shown in Fig. 1. 

The motor for the fast traverse of the heads is 
shown on the end of the cross-slide in Fig. 3. The 
reversing is done through friction clutches, and 
a safety arrangement is provided which prevents 
throwing in the fast traverse and the feed mechanism 
at the same time. The cross-slide lifting motor is 
situated at the top of the upright, as shown in Fi 
land 3. This motor is connected at all times to the 
elevating-screws, and is stopped, started, and reversed 
electrically. 

On the end of the table, in Fig. 1, are shown finished 
wore over the V and flat ways. These are to carry the 

eads for truing up the ways when worn out of align- 
ment. The pa be is as follows :—The table is raised, 
say j in. above the ways, and supported in this posi- 
tion on sliding-blocks fitting sm nog V-ways, 
which are used only for this purpose. e truing 
heads being partis f to the end of the table, the ways 
are trued up from the centre tothe end. The heads 
are then placed on the opposite end of the table, and 
the remaining portion of the ways finished. Near the 
centre of the bed there are pockets in the ways in 
which these same truing heads are then placed, 
and the table is in its turn planed up in a similar 
manner. The accuracy, of course, of the finished 
work is dependent entirely upon the accuracy of the 
small auxiliary ways, and these are finished and 
erected with great care. They are placed just inside 
the flatways. It will be noticed that the table. 
guides extend down inside the V’s and flatways a 
short distance. This is done to prevent any risk of 
side movement under heavy cuts or transverse apes 4 

The elevating-screws for the cross-slide are firmly 
held at top and bottom, and the nut in the cross-slide 
sets into a shouldered end in a square ket. It is 
expected that this will give ample provision for takin 
up the thrust of the slotter bar satisfactorily; but i 
any loosening or trouble is experienced, arrangements 
have been made so that the slide can be firmly braced 
to the uprights while the machine is working in this 


way. 

- Fig. 5 a view of one of the tool-boxes is given, 
which shows their size very clearly. The holder 
swivels, and adjustment is made by worm-gear workin 
on the quadrant shown just above the holder. Fig. 
shows the back of the massive cross-slide. In order 
to ship the uprights of this machine, a flat car was 
employed specially strengthened with I-beams. These 
parts alone weighed about 110,000 lb. 

From Fig. 7 a fair idea of the size of this planer 
may be obtained, both from the comparative size of 
the men, and from the number who have managed to 
include themselves in the photograph. 





GOVERNING GAS-ENGINES. 
The Governing and the Regularity of Gas-Engines.* 
By James ATKINSON, of Manchester. 


THE continuous increase in the size of gas-engines and 
the widening field for their employment have necessi 
various ag eyewear > a i yee methods - 
operation, question eir regularity of turning an 
oloseness of governing being by no means the least im- 

rtant causes of these modifications. It is very usual to 
lone remarks made as to the irregularity of gas-engines, 
as though they were usually necessarily more irregu- 
lar than steam-engines, such remarks being very unfair. 
It is true that the cyclical variations of speed may be 
slightly greater in Sa Lewager jle-cylinder “‘Otto” 

engine than in the case inary steam-en ; 

t the mean variation is usually considerably ervey | 
even with hit-and-miss governing, such engines are 
amply steady enough for ordinary shop-driving, pump- 
ing, and the great majority of pu for which power 
is required. Even for electric-light driving, ample 
o> ggg be obtained by using a sufficiently heavy 

y-wheel.~ 


—— mene ot sufficient to fill ee 
nearly as possi atmospheric pressure, 

portion of ons to alt te Sesied i to the load. Tn 
the second the proporti i i 


either by closing the admission valve before the end of 
case being charge suficient to All's part of the cylinder 
case a su a ¢ 

y at att i The Fes method L com: 


* Paper read before the Institution of Mechanical 
Engineers, April 10, 1 





monly called the “quality” method, and the latter 
“Phe meat desirable t to use depend 

e most desirable arrangemen use de is to a 
large extent on the size and type of engine, also on the 
kind of gas employed.~ It is desirable to use the quality 
type with engines having any considerable weight of re. 
ciprocating parts attached to one connecting-rod, because 
under these circumstances the inertia of the reciprocating 
parts should be cushioned by the compression pressure in 
the cylinder at the time of ignition, otherwise shock may 
be caused similar to that in a steam-engine working with 


insufficient an or lead. Either the quality or 
quantity method is applicable to engines having only 
one piston attached to the one connecting-rod and 
running at a moderate speed, as under these circum- 
stances the reduced compression pressure is sufficient to 
take up the inertia forces and to prevent shock at the 
time of ignition. When some kinds of producer gas are 
used it is necessary to have governing appliances which 
are not liable to be upset by a little tar or dust in the 


The quality method may be subdivided into hit-and. 
miss governing, variable gas-admission uniform during 
the suction-stroke, and variable pce caused by 
opening the gas-valve earlier or later during the suction- 
stroke, but always closing it at the end of this stroke, the 
contents of the cylinder when reduced loads are being 
carried being to come extent stratified, air being next to 
the piston and a rich mixture drawn in last, remaining 
near the firing-point. : 

The quantity method of governing may be divided into 
throttle governing and cut-off soverning. With one or 
two unimportant exceptions all types of governing are 
included in the above. : 

For many years hit-and-miss governing was universally 
and exclusively employed, and it still remains the usual 
method for small or moderate sized engines. So far as 
the author is aware, its economy has any never 
been excelled, being only equalled on full loads by very 
carefully arranged methods, and on light loads it is still 
necessary to combine hit-and-miss governing with other 
methods to obtain such results. 

As usually constructed the governor decides whether 
there is to be a hit and a miss by the fact of one knife- 
edge passing on one side or the other of a second knife- 
oem Eenotically by a hair line, and the same hair line on 
all 8; the governor itself therefore always governs 
when in one position, and it does not much matter if it is 
very far from being isochronous ; also, as it has very little 
actual work to do, the parts to move being very light and 
there being scarcely any resistance to overcome, a very 
small governor will effectually control a large engine. The 
closeness of governing, or the mean variation of speed, on 
varying | with an engine having a fairly heavy fly- 
wheel can easily be kept within 2 per cent. from full load 
to any load. Most gas-engines fitted with hit-and-miss 
govesning are arranged so that if the engine pulls up on 
the load from any cause, the operating gear for opening the 
gas-valve is drawn out of contact as the engine slows down 
and before it stops, thus the engine cannot stop with the 
gas-valve open. This precaution is absolutely necessary 
for the safety of engines liable to be left for long periods 
by the attendant, and drawing their air charges from the 
engine room. 

he ordinary hit and-miss gear is well known, but a 
recent improvement may be described. It is shown in 
Figs. 1 tc 3 and consists in allowing the blade of the 
pusher a a small amount of side play at right angles to 
the line of thrust, so that the knife-edge may always find 
the bottom of the y in the die } in whatever position the 
latter may be held in the governor rod c. When disen- 
gaged, the blade rests in the Y of the fixed block d and 
naturally slides to the bottom thereof, thus returning to its 
proper position should it have been deflected sideways by 
the motion of the die b. The deflections, without this 
improvement, though small, often cause pomepending 
movements of the governor, and occasionally nibbling or 
partial opening and sudden flying back of the gas-valve, 
accompanied by needless wear and tear, objectionable 
noise, and sometimes irregular explosions in the cylinder. 

There is a tendency in some quarters to belittle hit-and- 
miss governing, but for many purposes, es jally in 

engines, it still remains most suitable arrange- 
ment, and it is advisable to give due — to the solid 
and substantial advantages it cffers before substituting 
other arrangements, : 

Fig. 4 shows some consumption lines for engines 
governing by hit-and-miss. The full lines give the con- 
sumption per horse-power per hour, and the total 
consumption per hour. It is interesting to note that the 
total-consumption-per-hour lines are practically straight, 
being in this respect similar to what is known as the 
rk.) ” line for steam-engines. It is unfortunate that 
the iculars given in these and in other tests are com- 
parable only with themselves and not with each other, 
owing to the constant and great variation in the calorific 
value of the gas, which during the last two or 
three years has constantly fluctuated from less than {‘! 
to over 600 B.Th.U. per cubic foot (on the lower scale), 
as tested in a Junker calorimeter, often varying 30 or 
more units during a test and Jarger amounts from day to 

. It will be seen that these teste are for three 

i t-sized engines, the smallest giving about 14 brake 
ras &® maximum, the next in size about 
47 horse-power, and the largest 100 brake horse- 


Quality - governing by admitting the gas in varying 
quantities continuous “throughout the suction-stroke is 
not generally . tiene some very large engines 

in this 


eg 


i 


manner. The extent to 
which variation in richness of the mixture can be carric | 
out in this way is somewhat limited. If the charge ~ 
either too rich or too weak, it will not ignite freely, Lu‘ 











AprIL 17, 1908.] 


ENGINEERING. 527 





will burn slowly, and in either case a point is very soon 
reached when it burns so slowly as to continue still! earlier or later during the suction 
inflamed during the whole of the exhaust-stroke, and | closing at the end of thi 

until the commencement of the suction-stroke, when the | which is of recent years rapidly 
fresh charge drawn into the cylinder is fired by the | most satisfac 
smouldering flames still lingering there, and an explosion | By admitting 
admission-valve is still open, result- 
ing in burnt products alt ativan into the air and gas | 


takes place whilst the 
mains, sometimes causing 


spoiled in this way. 


When the engine is oe working on full load, or 

hod of governing can be used 
sucessfully, but for engines which have to govern 
throughout the full range of work from full load'to no 


almost full load, this. meth 


Fig.1. (PROVED “HIT-AND-MISS "GEAR. 
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Fig.s. RECENT GOVERNING GEAR 
(CROSSLEY) 
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Variable gas admission caused by opening the gas-valve | ing all of 


but al it i teal Socairaiait ie ™ 9 very argo 
ways | it is prac y a 

8 stroke, is a method of governing | number of double-oylinder engines, which cueiie y 

coming into use, and is a | have considerable inertia in the reciprocating parts. In 

method, at any rate for gas-engines. | its application to these latter engines such arrangements 

airand gas in this way when working | have recently been described and illustrated. In the 


on light loads, air only is first drawn in, the gas being | paper read before this institution at Liéze by M. Mathot, 


admitted towards the end of the suction-stroke; the 
next or second charge to be | result is that part of the charge next to the piston does | shown"; similar illustrations have recently ap 
vitiated, so that two full working strokes are occasionally | not contain any gas, or i i i 


but the 


the arrangement adopted by the Niirn Company is 
ponsed in 
scientific papers and are doubtless familiar to the 


only a very emall proportion, 
near the ignition point has sufficient to make | members. 


part ; 
it freely ignitable, there being what is known as stratifi-| The author's firm having recently constructed some 
inde 


cation throughout the c 


and the 
engines 


t r during both the suction | tandem engines of 500 to 600 horse-power, the question 
compression strokes. In the earlier days of gas-|as to the method of governing them hed to be considered. 
Mr. Frank Crossley perfected a method of | It was decided that on the first engine a governor-valve 





GAS CONSUMPTION OF ENGINES GOVERNING BY 
‘HIT-AND-MISS” AND BY “THROTTLE: 
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V FITTED WITH GOVERNING GEAR 
SHOWN IN FIGS.5, 6,7. 
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\\ Mean Pressure 
68 lbs. 
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operated by a tri goer, similar tosome of the gears above 
referred to, sho’ applied to one cylinder, and a novel 
type of governor applied to the other, the intention being 
2Feet to adopt permanently the kind which proved to be most 

satisfactory in working; the result was that the trip- 











load it is not satisfactory. Tt has, however, the advan- 
tage of simplicity. A very common ment is to 
have two throttle-valves. one in the air-main and one in 
» gas-main, controlled by the governor which closes one 
&s 1t opens ey other, and Ray 4 —— «.. “4 throttle- 
ves can ‘be arranged to be in equilibrium, governor 
need nod be very powerful. In emall or medium-sized 
engines the addition of a gas-valve and hit-and-miss 
Roverning, to come into operation so as to miss occasionally 
when the engine is running below half load, makes 
& great improvement to this type of governing, by pre- 
venting the irregularities which might otherwise occur 
on these light loads and also the excessive gas consum 
tion, Unfortunately, bit-and-miss aaoersing is scarcely 
suitable for owing to the inadvisability of 


ming a large and necessarily heavy gas-valve by means 
my knife-edge, 





the gas-valve, the various steps 


to be o 


uired, but always closing with the air. A consider- | these engines. 
ab‘e num 1 , ‘ 
it was found that ordinary hit-and-miss governing was | is inserted. 


governing was abandoned and the other adopted, it 


by means of a ste; cam for opening | siderably cheaper, and The arrange- 
tte f i ro oe the Pa one « ula Ga pes b dowels ig. 5; it is also illustrated 
to the power | in Figs. 6 and 7, page O26, rom photographs of one of 
i i erring to Fig. 5, a main casting, A, is 

of the cylinder in which the valve proper 
‘It has an air-connection B, containing a 

they were given up, the hair-line | throttle-valve C, which is fixed definitely in one position 


applying this principle to the smaller engines made in| proving to be more simple, more prompt in action, con- 
Ps da; ly 
taken 


earlier or later accordi 
ber of engines were made in this way, but as/ fixed on the 


paecsoree | of the Lit'sad aio comparing very favourably | to suit the gas which is being used, also a gas connection 


with the increased movement of the governor 
to move the roller operating the 


to an 


D, containing a gas-cock E, which serves to regulate the 
The admission-valve F is opened at the a 


gas-die from one step 
iment of each suction-stroke by means of & cam-rod 


he engines which were governed in this way were | lever in the usual manner, being closed by a spring G at 
earet Seon powers onl Geually operated by rich ileeai- the end of the suction-strokes. The gas-valve H is 


nating 


gas. : 
A very considerable proportion of the large gas- 


recently 











engines| * Proceedings, 1905, Part 3, page 660; ENGINEERING 
made have been governed in this manner, includ- | vol. Ixxx., pages 230, 263, and 295, , 
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centred on the spindle of the valve F, and has attached 
to it at its upper end a vacuum piston I; the admission 
of air, eit Y, partially, or its non-admission to the 
vacuum cylinder, is contro! by a cylindrical plug J, 
having a groove turned in it which opens or closes the air- 
connection. The position of this plug J is decided by the 
governor, s movement of about half-an-inch controlling the 








plug J allows free access of air to the vacuum cylinder, the 
gas-valve H moves with the valve K and also closes with 
it, ‘allowing a uniformly rich charge to be drawn into 
the cylinder during the whole of the suction-stroke, thus 
giving full-power ———. If, however, the plug J closes 
the communication from the atmosphere to the vacuum 
cylinder, the vacuum in the cylinder prevents the gas-valve 








AUTOMATIC GAS REGULATING VALVE 
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| there is no impulse ; this 
in practice rarely occur, as 
position as to give a more or less restricted admission of 
alr, 
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vacuum, restraining the opening of the gas-valve, 
making it open later and more slowly; _it,- however, 
catches up to the main admission-valve and always 
closes with it, uently air only to a greater or lesser 
extent is drawn in first and a rich mixture at'the last. 
There is a small snifting-valve N opening outwards from 
the vacaum cylinder, which always ensures the prompt 
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openets afew pounds vacuum in this cylinder 
r sufficient to overcome the power exerted by 
filed daring the suction stroke, but an the ir passage 
mii e suction t as the air- 

is freely open, air only is drawn into the cylinder and 
re ts two extremes, which 
the plug J is usually in such a 





vacuum in the vacuum cylinder at 


causing a 
commencement of each suction-stroke, this partial 
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‘cylinders, is to move two small 
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PNEUMATICALLY CONTROLLED 
CUT OFF VALVE FOR SMALL ENGINES 


(Caosstey) 
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return of the valve F in closing. There is also an indi- 
cator O (see detail section) which rests on the vacuum 
piston, moves with it, and gives an external indication of 
the action of the gas-valve. 

It will be seen that all ngs | chong has to do, Se 
verning & tandem-engine havi wo single-acti 
oy F cylindrical plugs which 
are an easy sliding fit in their cylinders, the plugs them- 
selves being always in equilibrium, with the result that 
prompt and certain contro] is always ensured. The 
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vacuum-pistons, and the other moving parts | 
are all prem be ut off from communication with | 
the gas, consequently any tar or dust in the gas can only 

in access to the gas-valve, which is so constructed that 


a movement cannot be clogged ; the mechanical parts are | of round h 


also constructed so that any wear will be infinitesimal. | 


costless and indestructible. 
‘A short time ago an engine fitted with these valves was 


obtained with a movement of the ernor plugs 
——. half-an-inch ; it is quite possile to a 


this half-inch to say one 
plugs to o: and close cyli 


th San fach by causing the 


| narrow ports, instead 


oles ; in this manner the speed 


variations — 


| be reduced to almost nothing. In papers 
The actual operating medium is atmospheric air, which is a speed variation of 1} to e~ cent. is win preferable 


taken from engines 
given in Figs. 8 to 10, page 527. 


Fig.17. LIGHT SPRING DIAGRAMS WITH FULZ an” a LOADS. 
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tested by Dr. Nicolson, Professor of Engineering at the 
Municipal School of Technology, Manchester, an extract 
of his report being as follows :— 


“VARIATION OF SpgED, Fuit To Lieut Loap. 


“The engine speed, varied. only from 119.4 to 121.4 
revolutions Lay minute when the horse-power was 
instantaneously dropped from about 600 to about 50. 
The total verlaion in was therefore 1% per cent. of 
the meanspeed. The load was then + agg on again 
as quickly as possible, and 80 onin succession. The speed 
ae ~ a under such ag pe never varied more 

n the above percentage. is system of governing 
— aveione bo eye prope B- to be a Aeon ton} cod close 

e. ° oy got rhe ine 
supply- valves, whi J Cn ceed ots: ae 
ment of the trial, were meh touched or altered in any way 


—_ 4 trials were ne oes 
urther advan is is that it is ect] 
woiaclion, with the exception ofa slight hissing = due 
to air ae fret and leaving the vacuum cylinders. This 
noise could be easily prevented, but as it is an 
audible indication of ' of the working of the valves and of the 
load on the e by gees? it is of considerable service in 
supplementing visible indicators above referred to. 


Brake Horse Power: 


mo will be seen: from the above extract from Dr. 
icolson’s re 


from full } 


that the maximum variation in 
to practically no load was only 1% per cent., 








It is, of course, an essential 
point in connection with go- 
verning-gear that the economy 
of the engine should not be 
interfered with, and it is satis- 
factory to note that in the tests 
above referred to a remarkably 
low consumption was o 
The gas was made from ine 
minous coal in a Crossle 
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A sample was analysed PD: Dr. "Nicolson, and gave :— 
Carbon dioxide (CO,.) .. .. 114 
Unsaturated hydrocarbons (GH). ... none 
Oxygen (O.) ae ps 
eee oo re 
Mathese (GH) 3.5 

7 


capers hour. The heat supplied was therefore 
o38 Th.U. per brake horse-power per hour. The 
thermal A on the brake was therefore 31.32 per 
cent.* So far as the author is aware, this is the highest 
efficiency that has been obtained in a large gas-engine 
in ony —_ a trial. 
of governing has been successfully 
epplied to smaller cngias, lo witch the guo-vaive Ses 
independently of the main admission- 
 < and combined with hit-and- -miss, this orrangomen? _— 
18 y 


being more suitable for 
shown in Figs. 11, 12, and 13, page which explains 


itself. 
uantity-governing as represented by suddenly os 

off the aoe tan 74 adopted in some instances, a 

common method being to use cut-off gears, puctinnliy 








* See note B, page 532. 
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identical with similar gears as used with steam-engines- 
have been successful in practice, but, unfortunately, 
poceselbeting me a trip arrangements which 
uire a w - gear, together 
with somewhat nel ag operation and considerable wear 


A method which is being used by the author’s firm in 
some instances is shown in Figs. 14 to 16, page 523. Tho 
method of operation bears some resemblance to that pre- 
viously described for large ines, bsing pneumatically 
controlled by a small cylindri lug opening and closing 
a small pages comemniennens com the atmosphere to a 
vacuum cylinder; in this case, however, the vacuum is 
used to restrain the closing of the valve, instead of 
restraining the opening of the valve. The cut-off valve 
_ consists of a conical part directly connected to the vacuum 

piston, and having a number of annular ports which open 
and close corresponding annular ports in a conical seat. 
At the commencement of a suction stroke the ports are 
open, as shown, the vacuum piston being always returned 
to this position by the external adjustable springs. If 
the governor-plug closes the communication, the valve 
remains in the opened position throughout the suction- 
stroke, because no air can be drawn into the vacuum 





cylinder, and the engine draws in full charges and gives 


_ Fig.27. 


TANGENTIAL EFFORT ON CRANK- 


SINGLE-CYLINDER. 


ENGINEERING. 
Seal pel bar'bian i teenth 5 eplas Uiioe 
into a pipe from which each cylinder draws its charge, 


Saeetan tor bak MaOk teak cocheas prakane whee Op 
‘or various pressures below the 
ati loads. One as to this 
arrangement is that if, from any i working in any 
of the cylinders, a back-fire jie tem, the contents of 
the pipe itself are fired, thus fouling the charges for the 
other cylinders and causing imperfect action in them 
also. y - a remedy for ine author’s firm has adopted 
the arrangement in Figs. 19 to 22, in which the gas 
and air are separately t! in separate pipes, com- 
municating with the cylinders, the gas and air being kept 
separate until they through the admission-valves 
into each cylinder, w also there is an independent 
gas-regulating cock. The gas-cocks enable the cylinders 
. 2 ee indepsndently, or even, in emergency, 
jut off. ’ 

The gas and air throttle-valves are arranged on the 
same spindles, and they can be rm aan drawn out for 
cleaning or inspection. The throttle-valves themselves 
have four cutting-off edges, these four edges in the air- 
throttle being similar, but in the gas-throttle valves two 
of them are similar to those of the air-throttle to be used 


« 


pase 





test of such an engine is shown in Fig. 23. In this case, 
however, the throttle-governing was combined with hit- 
and-miss governing on the lighter loads. Under these 
| ca cmeapagenns | ~ ec om of the A] quite satis- 
factory; & nares Shen, Fie. 529, 
shows what | place in ¢ cylinder at about half 
load, and Figs. 25 and 26 are working diagrams on full 
load and about half load, This method of governing is 
very useful and satisfactory for engines working with 
their own suction-gas plant, by adjusting the connection 
to the hit-and. miss B governing, and so arran gin it that the 
throttling is carried down to very light ahha, Under 
these circumstances the gas is somewhat uneconomically 
utilised on these lighter loads, but as it is desirable to 
keep the producer working, and to make at least a mode- 
rate amount of gas under all conditions, there isa suffi. 
cient reason for working an engine and plant in this 
“irinettiogs ing for single-cylinder horizontal engi 
ro verning engines 
is very largely used in Continental ractice, the methods 
usually adopted ae. to vary the lift of the admission. 
valve, or to place a throttle-valve in the passage of this 
valve. The first method is carried out in a very satis- 
manner by the Gas Motoren Fabrik, Deutz. In 
their arrangement the admission-valve is operated in the 


PIN, IN LBS. PER SQUARE INCH OF PISTON AREA. 
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TANGENTIAL EFFORT ON CRANK-PIN,IN LBS. PER SQUARE INCH OF PISTON AREA,— 


IN ENGINES DRIVING ROPE PULLEYS THROUGH CLUTCHES. 


SINGLE CYLINDER. 
































full-powered impulses ; if, however, the little plug -_— 
the communication, more or lees, the suction of the 
engines causes a suction on the cut-off valve and piston, 
drawing a little air into the vacuum cylinder and allow- 
ing the cut-off valve to move so as to cut off the charge 
earlier or later, ng to the extent of the opening of 
“ae a coon i 17, page 529, show th 
ight spring diagram ig. , show the 
action which takes place tn the cylinder on full load and 
about half-load ; it will be seen that on light loads there 
is a considerable vacuum in the cylinder at the end of the 
stroke. As, however, no more air or ae can obtain 
ose to the cylinder after the cut-off ee has closed, 
the piston, on its return com ion stroke, recompresses 
the charge to about stmospherio pressure on the same 
line as the suction line; then, going on, com 
the charge up to a lower compression pressure t 
a Meret gre stroke. Although the smaller charges are 
igni at a lower compression ure, it will be 
seen from the working diagrams, Fig. 18, that the ex- 
oe of — smaller charges _" carried out more 
nearly to atmospheric resu in satisfac 
economical working. By yy eg 
to combine hit-and-miss ing with the cut-off, and 
engines constructed in this manner are i as 
economical as engines governed on hit-and-miss only. 
This will be seen by again referring to Fig. 4, page 527, in 
which the dot-and-dash lines show two of the i 
working with cut-off oveening ,, the tests being fare on 
the same nes at the same time, and working alter- 
nately with this method and with hit-and-miss only. Two 
ee of about 450 effective horse-power, 
recently constructed for driving alternators in parallel, 
were fitted with this type of governor, and had a maxi- 


for 


under any change of load, not | other 


trolled | cylinder small and medium 





Fig.36. 
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INDICATOR DIAGRAM AND INERTIA 
EFFECTS OF RECIPROCATING PARTS. 

. Aylindarivey 
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fn Vis--Vis Engine. 
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when the engine is running on producer gas; but the other 
twoare with inolined surfaces of such a shape that 
they give suitable proportions of gas areas, to the air 
areas, when working with rich illuminating gas. In some 
instances it is useful to be able to change over from one 
= sacbevsameinye De without stopping the engine, and 
in arrangement wn it is only necessary to discon- 
nect the governor-rod from one arm of the bell-crank lever, 
which operates the throttle-valves, and connect it to the 
arm, an operation which can be performed without 
the engine. ; 

verning is frequently applied to single- 

ium-sized engines, which repre- 
sent such a large proportion of the gas.engines made ; a 

































































usual manner, by means of a cam-rod and rocking lever, 
the fulcrum of which, however, is shifted by the governor 
so as to vary the lift of the valve. A somewhat powerful 
governor is necessary. One objection to all kinds of 
quantity-governing is that very powerful springs are re- 
quired on the admission and exhaust valves, as very 
commonly the partial vacuum in the cylinder is as low 
as 9 Ib. below the atmosphere. Gas-engine valves in- 
variably open inwards, and a large valve requires a strong 
spring to prevent its being opened by a suction of 9 lb. 

Good governing is only one of the requirements in gas- 
engines: when extreme arity is necessary, more than 
one cylinder and heavy fly-wheels containing a consider- 
able amount of inertia are also needed. : 

In designing engines to make them so that they will 
not exceed a definitely stated amount of isregularity, 
careful estimates have to be made as to the effect of the 
number and disposition of the cylinders, the er of 
the impulses, the inertia in the fly-wheel, the effect of the 
inertia of the reciprocating parts and of the compressions. 
A number of curves have carefully pre’ for the 
different arrangements in common use and under ordi- 
nary conditions. These curves are shown in Figs. 27 to 
35, annexed. The author is aware that somewhat similar 
curves have been given in different publications, but not 
in a form in which they could be used conveniently. 

The cylinders in all instances are assumed to be single- 
acting, 18 in. in diameter and 2-ft. stroke, and working 
with the same diagram, which is shown in Fig. 33. ‘This 
diagram gives a mean 


re of 88.2lb. The —— 
ion pressure is 180 lb., and the mean ure durin 
pe ion is 37.2 Ib. The total force exerted during 4 
working stroke in any cylinder is thus that corresponding 
to a mean pressure .2 + 37.2 = 125.4 lb. per square 
inch of the piston. ; ; . 
The net power resulting from one impulse is :— 


88.2 x 254.5 x 2 _ 99 04 ft.-tons. 
2240 
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For the purpose of enabling direct comparison between 
the various types of engines to be m 
assumed to be fitted with fly-wheels which have thirty 
impulses of kinetic energy in them when oe at their 
mean speeds ; that is to say, 29.04 x 30 = 601.2 foot-tons. 

The weights of the reciprocating parts and the spseds 
are such that the effects of inertia are as shown in the 
diagram, Fig. 33, and the particulars given on these 
diagrams will enable comparisons to be made with any 
make engine.* : ‘ 

The curves give the tangential turning effort on the 
crank-pin to @ vertical scale, as shown in the diagrams, 
from the 9 9 lines, which are the fall hori- 
zontal lines. Above the atm ic lines are dotted 
lines showing the mean tangential effort on the crank- 
pin corresponding to the work done, plus frictional 
and other losses in the engine. In the case of a single- 
cylinder engine the mean work line is obtained from the 
mean pressure of the working diagram equally distri- 
buted over the two revolutions of the Otto-cycle engine, 


being te = 14.0375. For other types of engines 


this 14.0375 multiplied by the number of cylinders gives 
the height of the mean working line. 

The areas of the curve above the mean work lines show 
the excess of work done at any time, and the areas below 
show the deficiency. The areas above the lines being 
equal to the areas below, they are a measure of the amount 
































e, they are all | engine 


types in asimilar way. In the case of the single-cylinder 

ine the area of curve ve mean power line 
during the first stroke cc to a mean re 
of 67.67 Ib. per square inch of piston ref to the 
full movement of the crank-pin for this working 


stroke and rt_* 3.1416 _ 106.3. Thus the excess of 

wer in this engine having a cylinder 18 in. x 2 ft. is 
Hoes x ‘2048 39415 fost tons, and thin amount ie 
added to the kinetic energy in the fly-wheel every im- 
pulse, accelerating its paves» Bo its lowest to its highest 
speed. One-half the amount of-24 15 tons, or 12.075 foot- 
tons added to or subtracted from the mean kinetic energy 


of 601.2 foot-tons is 613.275 foot-tons maximum and 
589.125 foot-tons minimum kinetic en The speed 


of the fly-wheel will vary in proportion to t 
of these energies, or in the ratio of 24.764 to 24.273, the 
mean of these being 24.518, and the difference 0.491 ; the 
fraction Rb ~ 0.5 will represent the speed variation 
in this engine according to the formula 
Maximum — Minimum 
Mean ; 
Irregularities in speed cause the fly-wheel of the engine 
to get ahead of, or behind, hedtale uniformity. In a 





single-cylinder engine of the Otto type it passes from its 


Fig .36. BRAKE USED ON ENGINE TESTED BY D? NICOLSON 
















combine it with a time element, and thus obtain the posi- 
tion variation—a point which is very frequently overlooked 
in this connection. It will be seen i 
4 and 5 that there is a very i difference in the 
relative variations of the different vers es ee 
yet it is most unusual for anyone to ask for anything but 


speed variation when inquiring about an engine. 

A notable feature emphasised by the table is the excel- 
lent result which can be obtained by a double-tandem, 
single-acting cylinder engine; that is to say, one having 
four single-acting cylinders ing on to two cranks, 
the effect of the momentum of the reciprocating parts is 
so marked that the tangential-effort diagram shows almost 
an approximate rectangle. This diagram may also be 
taken as being, for all practical the same in a 
four-cylinder vertical engine in which four cylinders work 
on to four cranks. 

The curves showing tangential effort on crank-pin are 
useful for solving many problems relating to gas-éngine 
awe As an instance, it is very usual to drive the 
load through a friction-clutch which can be disconnected, 
so as to enable the engine to be started without load. 
Very commonly a rope-pulley is used, connected or dis- 
connected to the gugne he meena of the clutch ; and it 
might be assumed that the stored-up energy in the rope- 
wheel, » when running is to one-third of the 
stored-up energy in the Be Sep the curves will enable 
the maximum power which the clutch has to transmit to 
It is obvious that the rope-pulley will 


comparing columns 





be ascertained. 
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SECTION THRO BRAKE WH* 
SHOWS BRAKE BLOCK IN POSITS 























DETAIL OF TOP TENSION PLATE AT EB 


of enezgy added to or deducted from the mean kinetic 
energy in the fiy-wheels. 








‘ | 
Figs. 1. 2. | 3. 4. 5. 
, deg. 
27 3ingle cylinder . | 1 | 103.3 wy | 18 
9 mes pike } 1 
28“ Vis-d-vis.. 1.29 | 138 5 2.33 
1 
29 Tandem .. 0.836 | 83.6 50.7 0.75 
1 
a me 
) Double tandem. . 0.129 | 138.75 383.3 0.06 
1 
31 Three cylinder .. | 0.716 76.17 69.5 0.42 
} 1 
82 Si 
ix cylinder 0.144 | 15.5 $33 3 0.044 





Ths table above gives in column 1 the type of engine. 
In column 2 the areas between curves of Soe efforts 
and the mean working lines from which the excess or 
the deficiency of work done can be estimated, these 
areas being given relatively to a single-cylinder engine 
which is enasil. Column 3 gives the mean pressure 
per square inch on the piston throughout a working 
Stroke which would give an amount of power corre- 
&ponding to the excess or to the deficiency. Column 4 
Gives = speed variation expressed according to the for- 
: ax = . * : 
mula tmum — Minimom , assuming that the kinetic 


Mean 
energy in the fly-wheel ab mean s is 30 impulses. 
Column 5 gives the difference in = the fly wheel 





of the . 
constant speed. be ahead of, or behind, a wheel of 
The particulars given in the table are obtained in the 


manner described below; the res for the si 
cylinder engine being worked ss those for the other 











most retarded position to its most advanced position and 
back again during the time the crank is making two revo- 
lutions and passing through 720 deg. Twice during this 
720 deg. the fly-wheel is moving at the speed 
ing to absolute regularity, and when gaining on, or losing 


on, this speed it moves at a mean of 9.95 x2 times the 
mean speed of the fly-wheel, plus or minus this speed ; 
consequently auc x8 will give the total distance 


in d that the fiy-wheel varies from uniformity, and 
half this will be the amount which the fly-wheel is ahead 


of or behind it, In this case L.8deg.* 


suo figusen fer the cthap-dppen' of enaionn. gions te th 
res for the other types engines given in the 
table are obtained by similar calculations; in the figures 
give in the fifth column, however, ib is necessary to bear 
in mind that the 720 deg. applies to the vis.d-vis type as 
well as the single-cylinder engine, owing to the fact, as 
shown in its curve, that the acceleration continues during 
two consecutive strokes (the small area in between has to 
be deducted); in all other instances the 72U deg. 

uires also to be divided by the number of cylinders. — 

he reason why the 30 impulses of kinetic energy is 
taken for all the types of engines is to ensble a direct 
comparison to be made between them on an equal basis. 
For the purpose of ascertaining what actual irregularity 
there is in any engine, ib is a matter of small moment 
what number of impulses the calculation is made for, as 
the figures given in the columns 4 aad 5 will vary indi- 
rectly in proportion to the number of these impulses ; 
that is to say, if there are 60 impulses in the fly-wheel the 
figures given will be divided b 


2. 
Speed variation is the iexpentent factor when consider- 
ing gas-engines as employed for most purposes, but i 


the special purpose of driving al in 
for some other uses, s variation is only one of the 
factors which have to considered ; it is necessary to 








* See Note A, page 532. 





ond. | single-acting engine, 
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have to take up one-fourth of the irregularities in the 
tangential effort on the crank-pin.. As applied to a 
single-cylinder engine and also to a lem two cylinder 
Figs. 34 and 35 show in dotted 
lines the one-fourth of the tangential effort which will be 
transmittei to the rope-wheel to account for irregu- 
larities, and full lines above these show the actual turn 
ing effort to account for the work done plus that due to 
the irregularities. From this it will be seen that in the 
case of the single-cylinder Wo the clutch will have to 
be capable of transmitting 3.4 times as much as it would 
have had to transmit if the turning effort had con- 
stant, and in the case of the two-cylinder single-acting 
ine the clutch will have to transmit just a little over 

twice the steady turning effort. ‘ 

ahead Foyt hor would like to state that the 
opinions ex in this paper are opinions ; 
he is well aware that it is a subject which has been care- 
fully considered by very many people, and one on which 
there necessarily exist many different views. 





APPENDIX. 
The brake used on the engine tested by Dr. Nicolson is 
shown with enlarged details in Figs. 36 to41. It consisted 
of a watered pulley bolted on the side of the fly-wheel ; the 


watered cog J was fitted with brake-straps lined with elm 
blocks ; the load consisted of weights which were accu- 


rately weighed, these weights being lifted by a compen- 
oe res the action which will be readily under- 
8 from the illustrations. To enable it to carry $00 
brake horse-power for runs extending two or three hours, 
it was found necessary to drill about thirty ,‘,-in. holes 
through the rim, so as to keep the wood fairl 
saturated, and also to lubricate it with dirty waste oi 
With these Rovers it ran most satisfactorily, and the 
power could ke estimated very cloeely. ? 

Baers ie eee te nda 
set up extent, so w running, 

int of ion of the load and the com: 





* See Note OC, page 532, 





ver were truly horizontal. By lifting the’ outer 
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of the com: ing lever up and putting a pin through 
pb Me ony erry ew the walate one , in- 
stantl fee ie Sead varhovel eee erat 

e ae er it could 
inmantly. he selves lane Of tie oni 
can be taken either by 


brake horse-power on several engines for long runs, fre- 
quently of five. or six hours’ duration, and is not materially 


worn. 
NOTE A. 
Errect or Weicut oF ReciprocaTine Parts. 
Data for Single-Cylinder Engine. 
revolutions per minute = 180. 
area of 18-in. aren = 254.5. 
radius of crank-pin = 1 ft. 
v = velocity of crank-pin in feet per second 
=1x2 x 3.1416 x 180 _ is os ty 
60 
= gravity = 32.2, 
w = weight of reciprocating parts‘= 1020 Ib. | 
Pp, = pressure on Soy in pounds per square inch to 
ce at commencement of working 


R 
a 
r 


stroke. 

Po = pressure on piston in pounds per square inch to 
balance W at end i working phe 

1 = length of connecting-rod = 5 ft. 


Wee (ix t 


n= bale i +9) = 53.07. 


Wx 0° (1-7) = 3538. 
paw xr t/} 


u“ 


With a connecting-rod haviag a length of five cranks, 
the piston is moving at the same velocity as the crank- 
pin when the piston has moved 0.45 ef the stroke from the 
commencement of the working stroke, and this, ther 
with p, and ps, gives three points in a curve of well- 
known form, so that the curve for this engine, shown in 
Fig. 24, is obtained. 

4 the case of the vis--vis engine the ity of one 
connecting-rod corrects the annularity of the other ; con- 
sequently we have a straight line i h mid- 
stroke, and —— points at each end obtained 


from the formula we + a, taking W to equal the 


weights of both ends. 
NOTE B. 

Dr. Nicolson, in his report, did not give the indicated 
horse-power, preferring to make the calculation on the 
brake horse-power, which was accurately obtai From 
tests made on this and similar engines, it is, however, 
known that the mechanical efficiency of the engine is not 
less than 88 re cent., corresponding to an indicated 
horse-power of 613.6; thus the engine gave an indicated 
power for 7153 British thermal units, and a thermal 
efficiency on the indicated horse-power of 35.6 per cent. 
It is interesting to note that Professor Hopki in the 
paper recently read,* estimates that the thernial efficien 
of the smaller Crossley gas-engine he experimented wit 
gave thermal efficiencies varying from 33} to 37 per cent. 
on the indicated horse-power. These etticiencies would 
have been improved on if the engine had been running 
with more working strokes and fewer misses. 


NOTE C. 


The author is not aware that this method of calculating 
the position variation has ever been used previously ; he 
is aware that it is not an absolutely correct method, 
but possibly it is as correct as any other. One method 
I wert yg: Bow bicns gogt J ven in a by Mr. 
Herbert A. Humphrey,t in which new positions for the 
fly-wheel are obtained by dividing the revolutions into 
86) te parts and by means of somewhat laborious cal- 
culations, A fact in favour of the m 
as that any deviation from 


> flo tnn soe of the curve of the tangential effort, that | q 
it is simple, 


and not lisble to errors of calculation. 





_ Reueatine Srest Incots.—The coal and gas consumed 
in reheating Bessemer steel ingots has been subject of 
investigation by the S. R. Company, Pittsburg, 
and some of their results ha been published in 
the Jron-Age. The soaking-pit had a 24-hour 
city on producer-gas of 174 i i 

and i when 


in percen' 
ned age y ype so ; 
dioxide, 4.04; and nitrogen, 57.88. 


* Proceedings, 1 Part 4, 
t Proceedings, 1901, Part 1, page 41. 
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THE INFLUENCE OF AIR ON VACUUM IN 
SURFACE CONDENSERS.* 
By D. B. Mogtson. 


A PAPER was read by Professor R. L. Weighton before 
this Institution in April, 1906, the essential object of 
which was to demonstrate the effect of design on the 
efficiency of surface condensers, with icular reference 
to a series of tests carried out at strong College, 
Newcastle, The present _—_ deals with the effect of 
air on vacuum in surface condensers. 

Saturated Air.—If a condenser contained steam only 
and no air, the vacuum Would be governed by the mean 
temperature of the steam throughout the condenser, and 
an air-pump would not be required. In practice, air 
exists in all steam-condensers ; its presence has the effect 
of retarding the condensation of the steam on the tube 
surface, and it has to be removed in a state of saturation 
with water vapour by an air-pump. : 

When a condenser is at work and a stable condition 
has been established, the weight of air entering and 
leaving it in a given time is the same; but the ratio of 
air to steam in different parts is very variable. At the 
steam inlet the proportion of air to steam is, in a reason- 
ably air-tight system, so small that its effect is negligible. 
As the fluid passest hrough the condenser, and the steam 
condenses, the ratio of air to steam increases pee J until 
at the air-pump suction the air forms a very considerable 
proportion of the mixture. It is customary to refer to 
the fluid entering the condenser as ‘‘steam,” and to the 
fluid leaving it as ‘‘air,” but the two are of precisely 
the same nature, and differ only in the proportion of the 
constituents. It is true that what is termed ‘‘air” may 
not have exactly the composition of atmospheric air, but 
this is a point of little consequence in the present investi- 


gation, 

Table I.—There is, as is well known, a definite tempe- 
rature covenpeneing £° any pressure of saturated steam. 
This is given by Table I., page 535, a column represent- 
ing vacuum expressed as inches of mercury being added 
to the usual columns expressing absolute pressure and 
temperature, But there is also a definite—and lower— 
temperature corresponding to every proportion of air to 
steam in saturated air at every pressure. 


Table II.—This table gives the vacuum and correspond- | }, 


ing temperature of airless steam, and also of three pro- 
portions of air to steam, which are merely. chosen to 
exemplify the principle. It will be seen from these tables 
and from Diagram II., page 533, that for a given vacuum 
the fall in temperature of the us mixture which 
passes through a condenser and on to the air-pum 
changes with the ratio of air to steam in a perfectly defi- 
nite manner; and this property, which has not hitherto 
received the recognition it deserves, has an important 
bearing on all investigations on this subject. 

é oe tes I.—I have found this diagram of great service 
in deali 
brief explanation regarding it, and also Table III., which 
expresses the same results in tabular form, may be of 
interest. The first column in the table is one of tem- 
peratures, and the second column gives the pressure of 
water vapour corresponding to these temperatures. - This 
relation between the pressure and the temperature of 
steam has already been given in Table I., and is, of course, 
well known. : 

It is important to note that, if water vapour is mixed 
with another gas or gases, the total pressure is the sum of 
the pressures of the several constituents, the pressure of 
each of which may be termed the “* partial pressure.” The 
partial pressure of the water Ee vegeee is dependent only on 
the temperature ; it is unaff by the presence of the 
other gas or The third and fourth columns refer 
to a vacuum of 24in. of mercury when the barometer is at 
30 in., the corresponding absolute preasure being 2.95 Ib. 
per square inch. If air saturated with water vapour is 
at a temperature of, say, 50 deg. Fahr., and if its total 
pressure is 2.95 lb., then, as the ial pressure of water 
vapour at this temperature is 0.17 lb., the partial pres- 
sure of the air must be the difference between t 
figures—i.e., 2.95 — 0.17 = 2.78 lb. per square inch, as 
given at the top of the third column of the table. The 
volume of air is, as is well kno dependent on its tem- 
perature and pressure, and can readily calculated if 
these data are given. The fourth column of the table 
gives the volume of 1 lb. of saturated air. This has been 

ci m the partial pressure of the air; the volume 
of the water vapour which —— the space coinci- 

entally with the air does not affect the result. The 
succeeding columns give the partial and volumes 
of air which is saturated with water vapour at various other 
vacua, and Di I. shows the volumes graphically. A 
scale of vacua and temperatures for saturated steam is, for 
convenience, given at the bottom of the re. 

Air Ratio.—It was mentioned that, as the steam passed 
through the condenser, it became increasingly rich in air. 
As this increasing air-richness reduces the rate of transfer 
sh 3 roebieall an Disgraw IE Gos amie 

ow it y; . bas 
from Diagram I. for this _ The acalesof volume 
and tem re at the hand side and bottom respec- 
ss bag ap are the ~ + - = Diagram ea 
are representing erent vacua ; but 
additional curves have been drawn i ~ 
i it 

y seen that, as the vacuum lines are followed to the 
right and upwards, the ratio of air to vapour falls, and, 
if the lines were continued to an infinite height, the 
ratio of air to vapour would be zero—i.¢., the fluid would 
be saturated steam. The (vertical) temperature lines 
representing the boiling points of water at various vacua 


with condenser and air-pump a and a 1 





* Paper read before the Institution of Naval Archi- 
tects, April 9, 1908. 





are therefore asymptotic to the vacuum curves. For 
example, the temperature ordinate for 85 deg is asym p- 
totic to the vacuum line for 28.8 in., as the boiling point 
of water at 28.8in. vacuum is 85 deg. Fahr. The vacuum 
curves have been broken towards their upper ends to 
bring them into coincidence with their asymptotes, the 
top ratio curve, situated above the - broken parts, repre. 
senting saturated steam toa scale of volumés given at the 
ight-hand side of the diagram. 

For any steam condenser the varying condition of the 
fluid when through it from steam inlet to air exit 
is obtained by following down the vacuum curve repre. 
senting the vacuum in the condenser; starting on’ the 
diagram from practically saturated steam, the curve is 
followed until a point is reached determined by the air- 
pamp, the relative capacity of the latter per pound of air 

ing indicated by the vertical scale of volumes. 

Capacity of Air-Pump.—The n capacity of the 
air-pump, therefore, depends on the point at which the 
air and steam are withdrawn, and a withdrawal far down 
on the vacuum curve would involve a relatively small air- 
— Bat, as the transmission of heat through the 
metal of the condenser-tubes.from the steam to the water 
depends on the difference of temperature between these 
fluids, it is necessary, in order to obviate the necessity of 
unreasonably large condensers, to withdraw the air and 
vapour before the temperature of the mixture falls un- 
duly. Hence it can be said that, for a given condensing 

ace given steam and circulating ‘water conditions, 
there is a limit in air ratio below which the mixture should 
not be carried ; and this limit determines the minimum 
ew of air-pump necessary per pound of steam in 
order to condense the required amount of steam per 
square foot of cooling surface at the required vacuum. 

Effect of Air.—Even with an air-pump capacity in pro- 
—— to the amount of air gaining access to a con- 

enser, the efficiency of the condensing surface must be 
adversely affected by increased quantities of air passing 
through, because the opportunities for contact of the 
steam with the tube: surface are thereby reduced. In 
connection with the variation in the condensation rate 
with wares air-richness, the most noteworthy experi- 
ments are those of Mr. James A. Smith, made in Aus. 
tralia, the results of which are given in a paper read by 
him before the Victorian Institute of Engineers in 1905 ; 
t, as in these experiments the steam had little velocity 
and there was no air-pump, the conditions were very 
favourable to the accumulation of a film or zone of air 
around each cendensing-tube. In the absence of other 
experiments, it is impossible to give figures for the effect 
of air-richness on the condensation rate in condensers 
working under vacua usual in steam-engine practice, but 
the fact is established that increased air leakage is always 
associated with decreased heat transmission through the 
tube surface. . 

_Ineffective Condensing Surface.—If the air-pump capa- 
city is not inereased in proportion to an increase in air 
the lower rows of tubes automatically become 
ineffective for condensing pur: and this so reduces 
the effective surface that a Soaipess in vacuum is re- 
quired, and ensues in order to re-establish the necessary 
equilibrium. 

Consider, for example, a mixture of steam and air ata 
vacuum at 28.5 in. at the bottom or exit end of a con- 
denser, through which the circulating water makes its first 
pass. If the relative proportion of air and vapour by 
weight are as 0.3 to 1, a reference to Diagram II. will 
show that the temperature of the mixture is about 
87 deg.; but if the air gaining access to the condenser is 
increased without a corresponding increase in the pump 
capacity, so that at the bottom of. the condenser there 
are equal weights of air and vapour, the temperature is 
only 78 deg., and if the weight of air is twice that of the 
vapour, the temperature is only 68 deg. With circulat- 
ing water entering the condenser at, say, 60 7. = 
having a mean temperature in the first pass through 
the lower rows of tubes of, say, 63 deg., 62 deg., and 
61 deg. respectively in the three cases,-the difference in 
temperature between the condensing water on the inside 
and the air and steam on the outside of these condenser 
tubes is 24 deg., 16 deg., and 7 deg. respectively, and, as 
with unflooded tubes the transmission of heat is very 
nearly proportional to this difference of temperature, the 
great effect of the quantity of air on the capacity of the 
condenser will be apparent. : 

Flooded Tubes.—The above statement was, it will be 
noted, qualified by the expression “‘with unflooded 
tubes,” becanee, with tubes heavily flooded by steam- 
water showering from the top, as 1s the case in @ con- 
denser of ordinary design, the air and steam cannot get 
access to the tubes, but make contact with this steam- 
water, which cannot be at a less temperature than the 
water within thé lower tubes, and will, in ordinary cases, 
as it comes from the and hotter portion of the con- 
denser, be at a considerably higher temperature. If the 

- flooding the lower tubes were at a ——— 
ture of 77 deg., then the difference between this and the 
saturated air would be 10 deg. in the first case considered, 
and only 1 deg. in the vee. $ which is, therefore, barely 
poor m. ty o third case being, of course, im ible ; 
so that in a condenser of inary proportions and 
design, in which the condensed steam-water showers on 
to the lowermost tubes, the ratio of air to steam by 
weight at the air-pump suction must be leas than unity 
in order that 284in.. vacuum may be obtained with circu- 
lating water at 60 deg. : 

Air Effect on Circulating Water.—A fall in vacuum 
when caused by air selene Sone not materially affect the 
temperature of the ci ing discharge water, because 
the reduction in heat transmission due to the lower tem- 

i condenser base is largely compensated 
for by the greater transmission resulting from the 
higher temperature at the top; moreover, any differenve 
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in the discharge temperature of the condensing water is 
veodily calculable from the increased temperature of the 
condensed steam water, and is an illustration of how 
great a change in condenser efficiency, when due to the 

resence of air, may be accompanied by a trifling change 
in temperature of the circulating discharge water. 

Air Leakage.—The weight of air entering the condenser 
with the steam depends on (a) the te air leakage 
into the system at all pate subjected to pressure below 
atmospheric, and (b) the proportion of air contained by 
the feed water when entering the boiler. _ ; 

In marine practice minimum air leakage is associated 
with a steam-turbine a tight glands, minimum 
number of joints all easy of access, and water-sealed 
connectiot and in which no engine other than the 
turbine po Ban} into the condenser; maximum air 
leakage is usually’ to be found when a reciprocating 
engine and all its auxiliaries exhaust into one common 
condenser ; andit is no exaggeration to say that the loss 
in power by the main engine due toair leakage from these 
auxiliaries often far exceeds their agg:egate power, parti- 
cularly in tropical waters, when the effective size of the 
condenser is so easily lessened, due to the near approach 


Fig 7, VOLUME OF 1 LB. OF AIR WHICH IS SATURATEDWITH WATER 
one VAPOUR AT VARIOUS TEMPERATURES AND VACUA. 
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in temperature between the water within the tubes and 
the steam and air without the tubes in the lower part of 
the condenser. . 

Air in Feed-Water.—The weight of air which can 
enter a boiler with the feed-water depends u the 
amount of air in solution in the feed-water, together with 
the amount of air added by the feed-pump. In marine 
practice the greatest amount of air results from the use 
of ordinary marine ram-pumps, driven from the air-pump 
crosshead by the main engines, and air is present in 
minimum amount when the feed-pump is independently 
driven and float-controlled. The weight of air and other 
non-condensable gas in real or apparent solution in feed- 
water has been the subject of exhaustive investigation by 
the writer, and the results as affecting marine practice 
are, broadly, as follow :— : 

Fresh water carried in tanks for use as auxiliary feed 
contains at atmospheric pressure from fully 2 to 3} 
volumes of air per 100 volumes of water. If this water is 
introduced into the condenser, about 70 cent. to 
90 per cent. of its air is immediately given off. Water of 
condensation contains practically no air when withdrawn 
by a water-pump from the upper sections of a vertical 
type “‘Contraflo” condenser; but when allowed to 
shower freely to the bottom of a condenser of ord 
design, it absorbs air, the amount de ing on the air 
ratio in the condenser base, and it is further charged toa 
slight extent in its passage through an air-pump. When 
the entire feed-water pisses through an air-pump, the air 
in the pump discharge amounts to from 14 to 2 per cent., 
depen ting on the conditions; but if this water is passed 

- Without disturbance into a feed-tank, and pumped there- 
from by a float-control feed-pump, it does not take up 
further air to any appreciable extent. Condensed water 
discharged by an air-pump and re-passed into the vacuum 
does not become onpesthanged by repeated circulation 
through the system, but settles down to a permanent 


charge of about 2 per cent., which is slightly less than the | terested 
average quantity contained in ordinary fresh water. 


‘capacity. Tables IV. and V., 535, have been pre- 
pared. The first column in each of these tables represen's 
the volume of free air per 100 volumes of water; the re- 
mainder of —~ —— is — ‘ mr last column 
representing the volumes to t. with by the air-pump. 

Air-Pump Effect.—Broadly, it may be said that in no 
type of condenser can the condensing capacity due to its 
dimensions bé maintained unless the air-pump 1s sufficient 
to render all the tube surface avai for condensing 
steam ; the air-pump must, in fact, dominate the con- 
denser under all conditions of normal air leak as the 
least insufficiency so reacts on the condenser as ultimately 
to put out of action a proportion of the entire con- 
densing surface, with the result of a fall in vacuum. - This 
suppression of effective condensing surface in usually at 
& maximum in tropical waters, results to some extent 
from the prevailing practice of adopting the average 
temperature of home waters as a basis for determining 
the proportions of a condensing plant. T'o obtaia 
relatively high vacua in low-temperature water is no 
evidence whatever that a plant is correctly designed ; 
and, in order to obtain maximum average efficiency at 








In order to show how.this air affects the air-pump 





all temperatures within the usual range, it is necessary 
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to proportion the tube surface, circulating water, and air 
pump for the highest temperature conditions in which a 
ship may be required to steam, and this is particularly 
the case in turbine.engined war vessels, because failure to 
obtain the best vacuum for a given weight, space occu- 
pied, and pumping power is equivalent to a definite 
sacrifice of either power and speed or radius of action. 
Air Measurement.—A condensing plant may be said to 
be in an ideal condition when the only air in the system 
is that discharged into the boiler in solution with the feed- 
water, but in general practice there must of necessity be 
considerable air | associated with every plant, the 
amount being largely determined in any given case by the 
condition in which the plant can be maintained with 
average attention by those in charge. This may be 
termed the normal ] of the plant, and to reduce it 
to a basis of cubic feet of air at atmospheric pressure per 
unit of time has long been the desire of all those in- 


in the investigation of this subject, and will undoubtedly 
be of great utility in ordinary practice. By its use a 
minimum normal air may i and main- 
tained, as any additional however small, is im- 
mediately indicated ; so that air-pumps can, in future, be 

portioned for an air | which by experience has 
co proved to be the normal for any given t, instead 
of by the haphazard methods now frequently adopted, 
which so often lead to disastrous effects on condenser 
efficiency. 

Take, for example, the case of a fleet of destroyers of 
practically identical machinery design: it is at present 
quite impossible to ascertain or compare the air leakages 
in the various units, or to determine what is the normal 
air leakage, and whether the air-pump is sufficient. In 
future, however, a fair normal can be established, and 
thereafter adopted as a basis for all boats of a particular 
class. The writer’s experience of the apparatus used in 
connection with a Parsons turbine at Hartlepool has been 
that what was formerly considered to be a fair average 
air leak has been reduced by fully 50 per cent., and 








“Apparat achisve thie object bas Intel 
vacuum. to ve 
been devised, and already it has proved of great cudehgane 


the attendants have no difficulty in maintaining the air- 
tightness, so that the ultimate effect of this invention on 


‘g.2 ‘AIR SATURATED WITH WATER VAPOUR. 
CURVES SHOWING RELATION BETWEEN VACUOM, TEMPERATURE, 
VOLUME, & RATIO OF AIR TO VAPOUR. 


Volume uv Cubic Feet of 1Lb. of Saturated Steam. 


turbine economy is obvious; but, whatever the type of 
onan, and whatever the desired vacuum, ability readily 
and visibly to ascertain the amount of air leakage at 
any moment must always be associated with definitely 
improved results. 

nother valuable feature in the apparatus is that, by 
mechanically admitting air to a condenser th 4 
graduated valve or otherwise, and observing the di 
necessary to poomeee a given fall in vacuum, it can at once 
be seen whether the air-pump has margin in reserve, and 
its amount ascertained. T Pi 

Air-Pump Capacity.—The writer regrets that it is im- 
possible within the limits of this paper to deal in detail 
with apparatus for the withdrawal of air, except in so far 
as air-pump efficiency is effected condensers. The 
effective capacity of a given air-pump being determined 
by the amount of pressure reduction created within its 
barrel relatively to the pressure in the enser, it 
follows that the temperature of the water discharged by 
the pump determines the limit of such reduction, because 
on the pressure-reducing stroke the contained water 
evaporates immediately the boiling point is reached. So 
instantaneous is the evaporation and condensation on the 
pressure-reducing and p i strokes of an air- 
pump that, in some experiments made by Mr. Fred 
Edwards with an Edwards pump having a _ barrel, 
the glass became alternately dull and clear with a rapidity 
which the eye could scarcely follow. 

Reference to Fig. 2, above, will show how inappre- 
ciable is the effect of increase in volumetric capacity of an 
air-pump when the temperature at its suction approaches 
the temperature corresponding to the vacuum, and how 
great is the effect when the tem 
creases. An ordi condenser 
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mp A fell quickly, and with the port open the 
Fall amounted to 114 in. or to17in. Under the same con- 
ditions, the vacuum with pump B fell much more slowly 
with the small port open; and with the largest porb 
open the fall was 7} in. or to 21 in. Neither pump was 
capable of maintaining the full vacuum when even a very 
small quantity of air was admitted, but the difference in 
or-withdrawing efficiency between the two types of pump 
is very definite. é 
Lowering Feed-Water T —In land installa- 
tions it is common practice to allow all the feed-water to 
accumulate in the condenser bot _and go form an opel 
well or pond, through which the cooling tubes pass. This 
is done with the object of increasing the effective capacity 
of the air-pump by lowering the temperature of the water 
passing through it; but when conditions are such that the 
air-pump is ae — — as ) biterte , not 
uired ; 80, with the object of giving flexi! to the air- 
=P capacity, and thereby conserving heat in the feed- 
water, the system shown in Figs. 4 to 6 has been devised. 
Controllable Cooling System.—The condenser illustrated 
is one of the ‘* Contraflo” vertical type as applied to the 
triple-expansion engines of a cargo-boat. he cooler is 


situated in the base of the condenser, from which it is |- 


separated by a diaphragm, and is normally kept quite 
filled with water. When there is a sufficiency of air- 
pump capacity, as will generally be the case in cold 
waters, all the steam-water passes directly to the air- 
pump in the ordinary manner, and at a high thermal 
value, the only effect of the cooler being vec er my ba 
lower the temperature of the condenser bottom; but 
when in tropical waters, or in the event of abnormal air 
leakage, the whole, or any desired proportion, of the feed- 
water may be passed through the cooler, the amount 
depending on requirements, so that of the total range 
of the cooler only such a aa genes of it is used as 
will prevent the ry ges rom ey reacting 
on the efficiency of the comdenser. ferring again to 
Fig. 3, the application of the cooler system to pump 
B has a marked effect, and the results are shown by 
B’.. Not only are the vacua very appreciably higher 
throughout, but the pump has now an actual margin in 
capacity as represented by X, Y, and is able to maintain 
the full vacuum under all air leakages within that margin. 
The horizontal X, Y may, therefore, be termed air-pump 
reserve due to the cooler, and this reserve need only be 
drawn on as and when required. The general effects 
produced are of such technical interest that exhaustive 
tests are now being made, and the results will be dealt 
with on some future occasion. 





TasLe I.—Temperatures and Pressures of Saturated 
Steam, 








Absolute , Absolute 
Vacuum. Vacuum. 
Pressure. | Tempe- Suchen of Pressure: Tempe-| aches of 
Pounds | rature. Mercury Pounds | rature. Mercury 
anuse — when Bar. is ales — when Bar. is 
iach. , at 30 In. Tach. . at 30 In. 
0. 36 29.8 1.277 110.5 27.4 
0.1474 46 29.7 1.326 11L.5 27.3 
0.1965 53.5 29.6 1.875 113 27.2 
0.2456 60 29.5 1,424 114 27.1 
0.2947 65 29.4 1.474 116 27 
0.3438 69 29.3 23 116.5 26.9 
0.8929 73 29.2 1.572 117.5 26.8 
0.4421 76 29.1 1.621 118.5 26.7 
0.4912 79.5 29 1.670 119.5 26.6 
0.5408 82 6 28.9 1.719 121 26.5 
0.5894 85 28.8 17 122 26.4 
0.6385 87.5 28.7 1.817 123 26.3 
0.6876 90 28.6 1.866 124 26.2 
0.7368 92 28.5 1.916 125 26.1 
0.7859 94 28.4 1.965 126 26 
0.8350 96 28.3 2.063 128 25.8 
0.8841 98 28.2 2.161 129 25.6 
0.9332 99.5 28.1 2.259 131 26.4 
0.9823 101.5 2.358 133 25.2 
1.081 1 27.9 2.466 134 25 
1.081 104.5 27.8 2.65% 135.5 24.8 
1,180 1 27.7 2.652 137 24.6 
1,179 107.5 27.6 2.751 138 24.4 
1,228 109 27.6 2.819 139.5 24.2 




















TaBLE II.—Temperatures and Pressures of Saturated 
Air. 





Proportions of Air and Steam by Weight. 




















Vacuum. 

aeaees ol No Air- Eee j 
ercur a | 

with Bas. i.e., Satu-| Air, 0.25. Air, 0.5. Air, 0.75.| Air, 1. 

at 30In.| rated | Steam, 1. Steam, 1. | Steam, 1. | Steam, 1. 

Steam. 

in deg. F. deg. F deg. F. deg. F. deg. F. 

29 79,5 aoe 67.5 64.5 

28 10L.5 96.5 92.4 8 85.3 

27 115 110 105.6 101.7 98.6 

26 126 120.2 115.5 111.5 108,38 

25 134 128.4 123.5 119.2 116.2 

24 141 135.2 130.3 125.8 122.3 








TABLE III.—VOLUMES OF AIR SATURATED WITH WATER VAPOUR AT VARIOUS TEMPERATURES AND VACUA. 





avoiding repetition, it has been assumed that this contri- 
bution will in conjunction with the paper on 
condensers submitted to this Institution in 1906. 

In conclusion, the writer desires to record his thanks 
to Professor Weighton and the research staff at Armstrong 
College, Newcastle, and to Mr. R. M. Neilson and to 
other members of Messrs. Richardsons, Westgarth’s 
technical staff at Hartlepool, for their assistance in the 
preparation of this paper. 





Tue INSTITUTION OF MECHANICAL ENGINEERS. — The 
annual dinner of this Institution was held at the Hotel 
Cecil on Thursday, April 9, the President, Mr. T, Hurry 
Riches, being in the chair. The company, which was 
somewhat smaller than met on the same occasion last 
~~ included Lord Tweedmouth, Lord Blyth, Lord 

interstoke, Lord Justice Fletcher Moulton, Canon 
Hensley Henson, Sir Richard Solomon, Sir David Gill, 
and many other well-known men. Mr, A. T. Tannett 
Walker, Vice-President, proposed ‘‘ Our National Defen- 
ders,” and Lord Tweedmouth replied, making reference 
to the loss of H.M.S. Tiger, and mentioning that by 
the end of this year all the magazines of naval ships 
would be artificially cooled, the total ex iture for 
which oo of safety was 500,000/. ee os 
Aspinall, Vice-President, pro “The Guests,” for 
whom Lord Justice Fletcher Moulton and Sir R. Solomon 
replied, the latter saying that the mining industry of the 
Transvaal had never been in a more prosperous condi- 
tion, The producing mines alone were employing 35,000 
natives, a number which might be reduced to by the 
new machine-drills. interstoke proposed ‘* The 
Institution of Mechanical Engineers,” and the President 
replied in a most excellent speech. 





Dersy Power-Station.—A new power-station in con- 
nection with the Derby Corporation electricity works has 
just been opened. The extensions have me necessary 
in consequence of the increasing demand for electric 
current for lighting and power by private consumera, and 
also in consequence of the development of the Derby 
electric-tramway system, which now extends over 14 route 
miles and 20 track miles. After a tour of inspection by 
members of the Corporation and their friends, Mr. 
Alderman Butterworth, chairman of the electricity com- 
mittee, presented the Mayor (Mr. Alderman Simpson) with 
a gold key, with which he set in motion one of the two new 


_ |steam-turbines. The other turbine was started by Alder- 
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bo | 3 z Vacuum, 24 In., Vacuum, 26 In., Vacuum, 27In., | Vacuum, 27.5 In., Vacuum, 28 In., Vacuum, 28.5 In., Vacuum, 28.8 In, | Vacuum, 29 In., 

4 se Corresponding to |  Oor nding to | Oorresponding to | Corresponding to Corresponding to Jorresp ig to rresp ig to | Corresponding to 

s 2 2947 Lb. per Sq. In. | 1.965 Lb. per Sq. In. | 1.474 Lb. per Sq. In. | 1.228 Lb. per Sq. In. | 0.9823 Lb. per Sq. In. 0.7368 Lb. per Sq. In. 0.5894 Lb. per Sq. In. (0.4912 Lb. per 8q. In. 
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S ; Volume of : Volume of Volume of Volume of Volume of Volume of Volume of | Volume of 

€ gS | Partisl ib. ot air Portia! (1 ub. of Air Forte!) 1 Lb. ot air | Spreit! | 1b. of Air | prog | 1Lb. of Air | Partial |1 Lb. of Air *prtls! |i Lb. of air| Partial hi Lu, of air 

ee B28 | sure of |WithAccom | sure of oe sure of |¥ith — sure of i — sure of With — ny 9 go sure of | With ban ao sure of |With — 

So FSe| ai | Gee | Air | Pause | Ale. ye Air. yng Air. rae | Fee | ae OS ae | lc 

B ry | Vapour. apour. apour. | | Vapour. | apour. apour. | Vapour. | apour. 
Ib. per| Ib. per | cubic feet | Ib. per cubic feet | Ib. “4 cubic feet Ib. oy | cubic feet | Ib. ong cubic feet Ib. per | cubic feet 1b. per | cubic feet | lb. per | cubic feet 
sq. in. eq. in, sq. in. | 8q. in. sq. in. | sq. in. eq in. sq. in. | 8q. in. 

50 0.17 2.78 68 | 1.79 105 | 1.30 147 1.06 176 «=| «(0.81 233 0.57 336 0.42 | 450 | 0.82 592 

60 0.25 2.70 | 71 1.71 | 113 |} 1.22 | 158 0.98 197 | 0.738 0.49 393 0.34 | 566 0.24 800 

7 0.36 2.59 | 75 160 | 124 111 178 0.87 2600%+4 0.62 815 0.38 520 0.23 852 0.13 1530 

80 0.50 2.45 | 81 1.46 137 0.97 201 0.73 3 | 0.48 420 0.24 | 0.09 over 2000 

90 0.69 2.26 «| 90 1,27 163 | 0.78 260 0.54 379 | 0.29 700 0.05 | about 4000 

100 0.94 2.01 103 1.02 | 203 0.53 390 0.28 727, | 0.042 nearly 5000 

110 1.26 1.69 =| 125 0.70 304 | O21 over 1000 

120 1.68 127 | 170 0.28 770 

Figs. 7 and 8 illustrate the system applied to the! Taste IV. man Butterworth. Mr. Butterworth said that at t 


condensers of turbine-engined Lencanay e and, as in this | 
case, the highest vacuum is always desirable, the whole | 
of the steam-water from the upper section passes through 
the cooler. 

Fig. 9 illustrates a battleship condenser so arranged 
that the steam-water is withdrawn by a water-pump at 
the highest possible thermal value, and in a state of 
minimum aeration. The water necessary for the air- 
pump passes through the cooler and the pump system in 
continuous circulation, any surplus being by-passed into | 
the steam space of condenser. This arrangement, | 
besides resulting in very high thermal efficiency, gives | 
considerable flexibility to the main air-pumps, as the con- | 
stant and uniform water supply naturally promotes a| 
great regularity in working, and admits of a high range | 
of speed when occasion requires. Alternatively this con- | 
denser may be arranged with a controllable cooler, as in 
Fig. 10, in which case a separate water-pump is not re- 
quired. Fig. 11 illustrates a condenser without a combined 
cooler, and in which the flow of steam promotes maximum 
and uniform air richness at the air-pump suction. It is 
impossible to standardise condensing plants, however, as | 
every proposition must be based on particular condi- | 
tions prevailing. 

All these condensers embody the distinguishing features | 
of the design—viz., maintenance of uniform flow at right | 
angles, both to the axes of the tubes and to the ing 
Streams of condensed steam-water, the depth of fall) 
being determined by the area necessary for the flow of | 
steam between the rows of tubes, and small relatively to | 
the length of flow from the steam inlet to the air outlet. | 
having four water panes, and Hig 13ia the corresponding | 

ving four water passes, ig. 13 is t ing 
convenient for expected parpesmn out eo’ base 

onvenient for experimen’ if ti is 
divided up into paces nen - 
facilities are afforded for the measurement of the rate of 





| spheric Pressure | 60deg. Fahr. 105 deg. F.* 





; 

Free Air at 60deg.| Volume of | Volume of | Same Air but 
Fahr. and Atmo- | same Air at | same Airat | ——— — 

| ‘ater Vapour ai 


per 100 Cubic Feet) and 27-In. and 27-In. | 105 deg. F. and 








of Water. Vacuum. Vacuum. 27-In. Vacuum. 

cub. ft. cub. ft. cub. ft. cub. ft. 
0.5 5 54 22.4 
1 19 10.9 44.9 
1.5 15 16.3 67.3 
2 20 21.8 89.8 
25 25 27.2 114.1 
3 30 32.6 1347 
3.5 35 38.1 157 
4 40 43.5 179.5 

Taste V. 


Free Air at 60 deg.| Volume ot | Volume of | Same Air but 
Fahr., and Atmo- | .same Airat | same Air at | Saturated with 
spheric Pressure |60 deg. Fahr. |70 deg. Fahr.*|Water- Vapour at 

per 100 Cubic Feet, and 29-In. and 29-In. | 70 deg. F. and 

| 


of Water. Vacuum. | Vacuum. | 27-In. Vacuum. 
cub. ft. cub. ft. | cub. ft. cub. ft. 
0.5 15 15.3 62 
1 30 90.5 =| 124.3 
1.5 45 45.8 186 
2 | @ ee See oe 
2.5 75 76.4 31 
3 90 91.5 873 
3.5 105 | 107 435 
4 120 | 


122.2 497 


~* Te, about 10 deg. Fahr. below the temperature of saturated 
steam at the same pressure. 


each separately drained,! The writer has found it very difficult to crowd into a 


short paper the experiences of a very research 


Condensation on any row or group of tubes, | in connection with this subject; and, with a view to 


ee of the scheme were completed. The two 
turbines were of 1000 horse-power each, but the new 
station would accommodate turbines of 20,000 horse- 
power. They were producing electric current which com- 
pared favourably in price with the charges in other large 
towns. As the demand increased they would be able to 
lower the price. Al ther about 250,000/. had been 
invested in the undertaking. The work has been carried 
out under the direction of Mr. T. P. Wilmshurst, eleo- 
trical engineer, and Mr. J. Ward, borough engineer. 





CANADIAN MINERALS.—Exceptionally heavy demands 
were made upon the Canadian Survey Department last 
year for geological information. This was a result of 
increased activity in the mineral districts, particularly in 
the region about Cobalt, and northward along the line of 
the Grand Trunk Railway. The northern part of the 
provinces of Ontario and Quebec, and the central portion 
of British Columbia, are now calling for a larger amount of 
attention, while New Brunswick and Nova Bootia are not 
less clamorous regarding the development of their natural 
resources. A system inaugurated year, of employing 
as field assistants chosen students from scientific schools, 
worked well. Four ties were despatched to British 
Columbia. One of these was engaged in investigating 
the geology and economic features of copper-bearing rocks 
round Whitehorse, Yukon. A second party explored the 
——_ 0 en of he ukon api g sd hi — and 

‘antalus, where coa. copper are being largely deve- 
loped. Enormous quantities of suotkaltde Ubeatinees onal 
were found. The Tantalus seams alone extend over 60 
miles in one direction, and wherever a section has been 
ease Sue 00 Com seams of d erreaenee mb: coal have 
been found. per prospecting is being actively carried 
on around the coast from the Powell to Kingmore inlet 
and the adjacent islands. .Vancouver Island forms one of 





| this group. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883-1902. 

The number of views given in the Specification Drawings is stated 
in each case ; wi none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 

o ée., of yo Communicators ~ why re ay Ofice 

ies ipecifications may ai at t, ‘atent Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uni peg ate’ of 8d. 

The date of the advertisement of the acceptance of a Complete 

cification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may, at any time within tuo months from the date of 
the advertisement ph t of a Complete Specification, 
give notice at the Patent Ofce of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


1334. D. K. Morris and G. A. Lister, Coventry. 
Electrical Switches, (6 Figs] January 18, 1907.—In elec- 
trical switches of the ordinary knife-blade type it is customary to 
provide resilient contact-pieces consisting of inwardly-turned 
strips of metal projecting from aud secured at one end only to 
the terminal blocks of the switch, and also to arrange a portion or 
the whole of the switch-blade to recede suddenly on the appli- 
cation of an opening movement to the switch-handle to obtain 
quick break of the circuit. The fixed contact-pieces are often 
found to be unsatisfactory on account of the readiness with 
which they can be distorted, and the coneequent difficulty of 
always ensuring sufficient pressure and adequate surface of abut- 
ment against the switch-blade. The present invention has for its 
object to construct a reliable and effective switch, in which these 
objectionsare avoided. In the construction of asingle-pole knife- 


Fig 71. 
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switch, a dvd of terminal blocks b are formed with, or attached 
to, the ordinary terminal screws c. h of the fixed contact- 
— d consists either of a pair of parallel metal strips or plates 

xed together at one end, and having the other two ends secured 
to the terminal block, or of a single piece of metal bent into a U 
or other equivalent shape, the ends of this metal piece being 
secured to the terminal block. For increasing the stiffness of the 
contacts there may be inserted tightly between the plates, at or 
near the bent or outer portion, a wood or metal plug. A pair 
of contact-pieces as above described is mounted in each block b 
the distance between the inner faces being determined by the 
thickness of the switch-blade e, After the contact-pieces are 
secured, a slight inward deflection or inclination is given to each 
in order that the requisite pressure may be im on the 
switch-blade when the latter is thrust between them. (Sealed 
January 30, 1908.) 


25,845. T. Harden and Amalgaline, Limited, 
London. Cables. {1 Fig.) November 15, 1906.—This in- 
vention relates to a new method of casting a sleeve over the joint 
of a cable by which much labour and material are saved, and the 
plumber’s jose at the extremities of the sleeve are entirely dis- 

nsed with, and no filling-in of the cavity between the sleeve and 
the cable is necessary. In joining the ends of a lead-covered 
cable before the conductorsd are joined, a “ forma” ¢ and f, com- 
poeed of a tube made of paper or suitable insulating material, 





covered by a thin tube or sheet of metal, is drawn over one end of 
the cable. After the joining of the conductors d this forma is 
drawn back into position over the joint. At the extreme edges of 
the forma split bushes b are i . The bushes are, preferably, 
made of lead prepared by coating the edges with tin, or other- 
wise, for the purpose of keep'ng the forma in position, and of 
amalgamating with the lead uf the sleeve. A mould, such as is 
referred to in Specification No. 20,615, 1905, is fixed over the 
forma, and the sleeve is then formed by pouring molten lead into 
the mould. (Sealed Jauuary 30, 1908) 


12,711. G. Davis, Westminster. Electric a 
ductors. [5 Figs.) June 1, 1907.—According to this invention, 
an electric conductor com one or more insulated electric 
jeads proper, and a carrying or supporting strip, to which the 
lead, or leads, re or are, ‘The carrying or sup- 
pons strip is of tough material, such as thin sheet vulcanised 

bre, and is of considerable length. 1 is the strip of thin sheet 
vulcani: bre, which forms the carrying strip, and on one face 
of which, side by side, the positive lead 2 and negative lead 3 are 
secured. The leads 2, 8 are secured to the strip 1 by devices 4 of 
the kind shown in Fig. 3; these devices are also employed to 
connect the incandescent electric lamps to the leads 2, 3. Each 
of the devices 4, shown in Fig. 8, is made of a long thin and 
narrow strip of metal, which is ed in the manner shown in 
the right hand side of Fig. 3. The devices 4 are pushed through 





the insulation of the leads 2, 3,,and among the metal strands 
therein, so as to form gcod electrical contact. The device is 
then pushed through the strip 1, and its ends bent over, as shown 
in Fig. 1, until it is desired to connect a lamp to the leads 2, 3. 
The devices 4 are preferably passed through the leads 2, 3 in such- 
wise that the longer sides of the head portion are lel with 
the sides or edges of the leads 2, 3. The lamps employed in con- 
nection with electric conductors in accordance with this inven- 


Fig. 1. 


piston-rod by which the hammer-head ¢ is connected to the 
b. eis a passage in the cylinder wall for the supply of 
elastic fluid to a valve-chamber /, in which is mounted a piston. 
valve g moved by means of a rod / operated so as to place the 
passage ¢in communication with the port i leading into the upper 
part of the cylinder a, or to shut off the passage ¢ from the port 
t, and to place such port i in communication with the exhaust. 
pipej. k isa reducing-valve placed at one side in communica- 
tion with Se vas e e, and at the ped side in communication 
with a pipe 7 in communication with a em. n is the 
1 cham! he cl hensher ds the 





















































“am 


tion are of the “loop” or “‘lug” type, their terminals consisting 
of two metal loops or eyelets, or extending lugs, with holes drilled 
or punched — them, or with the lugs simply bent lover to 
form a loop or hook. A lamp is secured to the electric conductor 
by bending up the portion of a device 4 that has passed through 
the strip 1, and slipping each loop of a lamp thereover, then bend- 
ing the protruding portion under thé loop, or asa hook, so as to 
prevent the lamp slipping off again. The devices 4 thus serve as 
fastening devices, and as conductors for conveying currrent to 
and from; the leads 2,3 and the lamp filament. (Seaied Feb- 
ruary 6, 1908.) 


HYDRAULIC MACHINERY. 


F. W. Tannett-Walker, Leeds. Hydraulic 
Cranes. [2 Figs,] py | 14, 1907.—According to this inven- 
tion, the jib is turned and the monkey is racked in and out by 
cylinders, which are raised and lowered with the crane pillar. 
The turning cylinders act, as usual, by chains reeved round them 
and passed round a chain-wheel which is keyed on to the pillar. 
The racking cylinders act on two wire ropes through pulleys ; 
these ropes 8s up the centre of the hollow pillar, one leading 
to one side of the monkey, and the other to the other, thus rack- 
ing it in and out. On the lower part of the pillar is a sort of 
cage, which fits round the pillar at the top and bottom, and the 
turning and racking cylinders both are bolted on to this cage, and 
rise and fall with it, the water being supplied by telescopic or 
other flexible pipes. The cage is lifted by fixed hydraulic cylin- 
ders, and the bottom of it supports a ring of live rollers, which, 
°) 


i 














in their turn, support the bottom of the pillar and lift it. Thus, 
when the lifting-rams lift the one, the pillar is also lifted, and the 
whole of the jib of the crane. The turning and racking cylinders 

with the cage, and therefore at any part of its lift the pillar 
and jib can be turned round, and the monkey can be racked in 
and out. The central pillar is guided at the top of the crane- 
stand in the ordinary way, and it is guided at. the bottom by the 
eage which runs up guide bars. a, a are fixed hydraulic cylinders 
for lifting the cage b. The pillar d is guided at the top of the 
crane-stand e in the ordinary way. The cage } carries four 
hydraulic cylinders, two of them being used for turning the jib 
by means by chains reeved round them and passed round a chain- 
wheel /2 keyed to the pillar, while the other two actuate two 
ropes which pass up the inside of the hollow pillar d, and are led 
round guide-pulleys to the outside and inside respectively of the 
monkey k. (Sealed February 6, 1908.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


26,138. H. F. Massey and W. H. Snow, Manchester. 
Steam-Hammers, [i Fig.) November 19, 1906.—This inven- 
tion relates to improvements in hammers or stamps in which 
elastic fluid under continuous pressure, and ey through a 
reducing-valve, is used to move and to hold the hammer-tup or 
like part away from the anvil or corresponding part, and only the 
one end of the cylinder is controlled by a distributing valve 
to govern the admission and exhaust of elastic fluid used in 
causing the tup or like part to descend or to strike a blow, and 
consists in the provision in, or in combination with, the space 
which is supplied with elastic fluid, through the reducing-valve, 
of a clearance of such dimensions relatively to such ce as to 
allow a pressure of fluid therein just sufficient to hold the tup or 
like part away from the anvil or corresponding part, to be in- 
creased suitably and considerably as the hammer-tup or like part 
is moved towards the anvil or ing part. a@ is the cylin- 
der of the hammer, b the piston, c the hammer-head, and d a 





¥ n 
lower part of the cylinder a, and communicates therewith by means 
of ‘openings 0, and is in communication with the pipe J. The 
clearance .chamber n is made of such’ capacity, relatively to the 
capacity of the lower part of the cylinder a, that elastic fluid 
within the lower part of the cylinder @ and the chamber n, and at 
a pressure just sufficient to sustain the hammer-head c when at 
the top of its stroke, shall be compressed by. the piston b as the 
hammer-head c is forced down to the pressure necessary to raise 


the hammer-head ¢ quickly, but not so great as to offer an 
excessive resistance to the downward pressure exerted on the 
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piston b to force the hammer-head c downwards, such as would 
interfere with the striking of the blow of the rapidity and force 
desired. The reducing valve k, receiving elastic fluid from the 
o<—e e at the pressure at which it is plied to the h to 
‘orce down the hammer-piston b, serves to deliver such elastic 
fluid at a lower pressure into the chamber n and the lower part of 
the cylinder a, to act against the lower surface of the hammer- 
piston b. Preferably, the pressure at which elastic fluid is 
delivered by the reducing-valve k is made such as to be only 
sufficient to hold up the hammer-piston ) and hammer-head c at 
the top of their stroke. When the valve g is moved to place the 
e é in communication with the port i, in order that the 
ewe A e¢ may,be forced down and made to strike a blow, the 
ressure Of elastic fluid upon the upper surface of the piston J, 
ing greater than the pressure exerted upon the lower face of 
such on, will force down the hammer-piston 6 and hammer- 
head c, and — the elastic fluid in the lower part of the 
cylinder @ and clearance chamber n, so as to increase its pressure, 
and thereby to enable it to raise the hammer-piston } and 
hammer-head c with the promptitude and rapidity requisite as 
soon as the valve g is moved again to shut off the passage e from 
the port i, and to place the port i in communication with the 
exhaust-pipe j. (Sealed February 17, 1908.) 


RAILWAYS AND TRAMWAYS. 


27,289. A. Spencer, London. Antifriction Bear- 
ings. Figs.] November 30, 1906.—This invention relates to 
antifriction mechanism for railway wagons of the kind in which 
the load is transmitted to the running-wheel axles through large 
antifriction wheels resting upon the end portions or journals of 
the running-wheel axle. According to this invention, the bearing- 
box of the antifriction-wheel axle is arranged to rock between the 
straps of the axle journal guide-box, and between the horn-plates, 
relative lateral movement of bearing-box, straps, and horn-plates 
being prevented as heretofore. a is the journal of the running- 
wheel axle of a railway wagon ; b, b the e antifriction wheels 
resting thereon; ¢ the short axle on which the wheels b are 
mounted ; d is the bearing-box of the axle c; ¢, Fig. 2, the guide- 









































box of the journal a; and /, f the strap-plates forming the abut- 
ment for the bearing-box d, and the connection between it and 
the guide-box e through the plate g, which carries the bearing- 
spring A with its buckle. The upper sides of the lateral flanges 
m of the bearing-box d are curved, and the sides” of the flanges 
m taper off in a downward direction, so that whilst at their upper 
apa flanges closely fit between the horn-plates 0, at their 
ower parts such clearance is left at each side between the flanges 
and the horn-plates that the bearing-box d can rock about = 
points of contact of the curved upper parts of the flanges with the 
straight undersides of the top members of the straps f, clearance 
being left between the flanges and the side members of the straps 
to permit of this movement. (Sealed February 6, 1908.) 
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THE CATARACT DAM, SYDNEY, N.S.W. 


On page 156 of our-eighty-third volume we gave 
an account, accompanied by illustrations, of a = 
work which was then nearing completion in New 
South Wales. We refer tothe Cataract Dam, which 
was under construction within the watershed of the 
Prospect Reservoir, as a means of improving the 
water-supply of the city of Sydney. ose of our 
readers who studied this article may remember that 
the main supply of Sydney is derived from the 
Nepean and Cataract rivers, but that, although the 
rainfall of the district is ample and the catch- 
ment area of 354 square miles is sufficient for the 





requirements of the city for many years, even 


trations, may be of interest, and, although in our 
previous description we gave the leading particulars 
of the work, it may not be out of place, even at the 
risk of some repetition, to go over the most impor- 
tant of these again. 

The sto capacity of the reservoir which is 
impounded by the dam is 21,411,000,000 gallons, 
which will secure an ample supply for the city of 
Sydney for many years to come. The body of the 
dam is com of Cyclopean rubble masonry, 
consisting of sandstone blocks, weighi from 
2 to 44 tons, which are built so as to break joints 
both vertically and horizontally, and are so ar- 
ranged as to have a maximum of bond. The stones 





are bedded in cement mortar, and the vertical joints 


rtions : Cement, 375 lb. ; sand, 7} cubic feet; 
luestone and shivers, 15 cubic feet, the blue- 
stone and shivers being in the proportion of 
three parts of 24 in. stone to two parts of } in. 
shivers. The No. 2 concrete was used on the 
outside of the 4-ft. off-take pipes, the lower valve- 
chamber, filling cut-off trenches and tunnels, and 
the hood of the valve-chamber on the down-stream 
side. It was com in the proportions of 375 Ib. 
of cement, 10 cubic feet of sand, and 20 cubic feet 
of bluestone and shivers in the same proportions 
and sizes as used in the No. 1 concrete. e No. 3 
concrete was used in the down-stream face of the 
dam, in the hearting work (where voids were e 
enough), in the filling shaft, and between the backs 





ae 





allowing for an enormous expansion, the existing 
storage at Prospect when the new dam was com- 
menced was quite inadequate, amounting only to 
5,446,000,000 gallons. Moreover, as the water 
from the rivers Nepean and Cataract is conveyed to 
Prospect by a system of canals and tunnels having 
a daily capacity of not more than 150,000,000 gal- 
lons, it was not possible to utilise fully the storm 
flow off the catchment area. As several bad years 
of drought occurred, and the Prospect Reservoir 
had to be drawn on so largely as to cause very 
considerable anxiety as to the supply, it was 
thought quite necessary that more of the water 
which fell during rainy seasons should be im- 
pounded, and it was therefore decided to construct 
the Cataract Dam to which we have referred. As 
this dam has now been completed, and as it is 
famous as being the largest dam yet constructed in 
the Southern Hemisphere, we think that further 
reference to it, together with some additional illus- 


' 


Fie. 1. Conorete Brock Yarp. 


are made with concrete. The proportion of blocks 
to concrete and mortar is approximately as 65 
to 35. The up-stream face consists of concrete 
blocks 5 ft. by 2 ft. 6 in. by 2 ft., set and jointed 
with special cement mortar, and backed by an 
average of 5 ft. of basaltic concrete. The down- 
stream face is of concrete 6 ft. thick. The foun- 
dations were carried to a depth of 35 ft. below the 
bed of the river, and are in solid sandstone rock. 
The principal dimensions of the dam are: Length, 
811 ft.; height above river -bed, 157 ft.; depth 
below river-bed, 35 ft.; total height from base to 
top, 192 ft. ; width at top, 164 ft.; and width at 
bottom, 158 ft. The area covered by the water is 
approximately 2400 acres. 

ree classes of concrete were used in the con- 
struction. No. 1 was employed in the up-stream 
face-blocks, the lining of off-take vertical shafts, 
and all surfaces e to the water, and it was 
composed of materials mixed in the following pro- 








of blocks and facing boards. It was composed of 
materials in the following proportions: Cement, 
375 lb. ; sand, 114 cubic feet, and 3-in. bluestone 
20 cubic feet ; and this concrete sandstone could, 
under certain conditions, be used in place of blue- 
stone. Special cement mortar for bedding the up- 
stream blocks was composed of materials in the 
following proportions: Cement, 375 lb., and sand 
7% cubic feet ; while cement mortar, for use in 
bedding hearting blocks and bottom blocks where 
the space was too small for No. 3 concrete, and 
immediately surrounding the 4-ft. off-take pipes, 
was composed in the proportion of 375 Ib. of cement 
to 124 cubic feet of sand. A view of the yard in 
which the concrete blocks were made is given in 
Fig. 1, annexed. 

Great care was taken with the hearting of the 
dam, and no stone was allowed to be used of a less 
depth than 2 ft. or a less volume than 20 cubic feet, 
when measured on its smallest dimensions, Each 
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stone was roughly picked to a true face on the bed, 
and no stone having a concave bed was ‘ 
The stones were used green as they came from 
the quarry, and were thoroughly washed before 
being laid, by means of a }-in. jet of water from a 
hose under a pressure of at least 100 ft. head, and 
no stone was laid unless it was thoroughly wet. In 
the placing of the stones no horizontal courses were 
permitted, the stones being selected so as to make 
the horizontal jointing as irregular as possible. 
The joints in plan were also made very i . 
The bed of mortar for each stone was such that 
when the stone was laid it sank at least 3 in. into 
the mortar, and each stone was subjected to blows 
from heavy wooden beaters after being laid. The 
vertical joints, where large enough, were filled 
with concrete, which was tightly rammed between 
them, but all other joints were thoroughly filled 
with cement mortar. The use of cement mortar 
was not allowed in beds, joints, or filling where 
No. 3 concrete or sandstone rubble could be 
used, and no sandstone blocks were allowed which 
were so roughly hewn as to cause the mortar 
and the No. 3 concrete used in tho hearting 
to exceed 30 per cent of the total bulk of such 
masonry. Fig. 4, page 540, represents a portion 
of the hearting in course of construction, and 
Fig. 5 on the same page shows the house where 
the concrete was mixed.: 

The es of the dam was not carried up in a 
succession of long horizontal layers, but in blocks 
of varying height, having vertical faces and irre- 
gular rectangular outlines in plan, and no block of 
masonry had a less area in plan than 600 square feet, 
nor oy height than 15 ft., unless there were 
special reasons for a reduction in these dimen- 
sions. When the hearting masonry was completed 
the spaces between it and the boarding on the 
down-stream face, and between it and the rock 
sides of the excavation, were filled with No. 3 
concrete, which was tightly rammed. This concrete 
filling for any section was put in at one time. The 
building of the concrete blocks, which formed the 
up-stream face, followed that of the hearting ma- 
sonry, and the space between the facing blocks and 
the hearting was filled with No. 3concrete. Fig. 6, 
page 541, dhewte the quarry from which the sand- 
stone blocks were taken, while the general 
method in which this work was carried out is 
shown in Fig. 7. Where directed by: the en- 
gineer, the concrete filling between the up and 
down-stream faces and the hearting masonry was 
reinforced by metal-work in the form of old rails, 
bars, and other shapes, and, where thought neces- 
sary, such steel reinforcement was carried through 
from the up-stream to the down-stream face of the 
dam in sections of concrete specially introduced for 
the purpose. 

The inlet from the penstocks, the lining of the 
main shafts, and the outlets to the cast-iron pipes 
from the shafts were of No. 1 concrete, 12 in. 
and 2 ft. thick, as circumstances required. On the 
removal of the framing the face of the concrete, 
after any inequalities or defects had been filled 
up with special cement mortar, or removed, as 
the case might be, was coated with cement wash, 
two coats being used on the 12-in. work and 


one coat on the 2-ft. work. The by-wash for the | Pag 


surplus water is shown in Fig. 2, page 540, and 
a very good idea of the appearance of the gate, or 
valve-house, during construction may be obtained 
from Fig. 3. 

The sandstone used in tho construction of the 
dam weighed about 140 lb. per cubic foot, its 
crushing strength being about 276 tons per square 
foot on a block 12 in. square. Frequent tests of 
the compressive strength of all concrete and mortar 
used were made during the progress of the work, 
and ~ was found that the following were the average 
results :— 





80 Days. | 60 Days. 


90 Days. 





tons. 


tons per sq. ft.’ 
102.53 116.07 


No. 1 concrete 
No. 2 me 3 70.93 
No, 3 ue 61.16 
Mortar +“ om | 61.42 


110.77 
102.66 


The whole of the cement was manufactured by 
the Commonwealth Portland Cement Company at 
Portland, N.S.W., and complied with the require- 
ments of the Public Works Dusethanah tests. 

The cost of the works <page sd was 330,0001., 
which amount was made up of the following 
items :— 





Reservoir Area. 


22, 
48, 


Clearing... 
Excavation ... has 
Concrete, &c., . 
Oatlet works... ; sien 5, 
Road of access aie oe oF 5, 
River diversion... am a 4, 
Valve-house... ab a ae 
Sanitary, medical, and insurance 
Supervision and contingencies ... 


in dam, &c.. 


COOK AH? 


5,178 10 
18,821 6 10 


£329,136 12 7 


The plant used on the work cost 33,108/., half of 
which sum only is included in the above statement, 
the balance being debited to other work on which 
the plant will be used. 

e work of construction commenced in October, 
1902, under the system of day labour. The opera- 
tions carried out included all preparatory work, such 
as road-making, opening out quarries, laying tram- 
ways, designing and establishing all the plant, ex- 
cavation for foundations, clearing, &c. On April 10, 
1905, a contract was, however, let to Messrs. Lane 
and Peters to complete the construction of the dam 
within a period of two years, the contractors having 
full use of the plant. The actual work of building 
the dam occupied four years and eleven months, 
and was carried on day and night. 

During construction it was found that the foun- 
dations of the dam were remarkably dry, few 
springs being met with, and these on being carried 
to the surface gave no pressure, and were found on 
completion of the structure to have no connection 
with, and to be unaffected by, the impounded water. 
A very complete system of drains was introduced 
into the dam with a view of carrying away any 
water which might penetrate the up-stream face. 
These drains are situated behind the concrete 
blocks which form the up-stream face, and are col- 
lected into pi which lead at intervals, through- 
out the whole height of the dam, from the up-stream 
to the down-stream face, where they discharge. In 
constructing the concrete facing, parting joints 
were introduced at intervals, with a view of bring- 
ing contraction cracks to certain points. We under- 
stand, however, that, up to the present time, no 
such cracks have appeared. The finished dam is 
shown in Figs. 8 and 9 on page 544, the former 
being a view of the up-stream face, and the latter 
a view of the down-stream face. 

Mr. L. A. B. Wade, M. Inst. C.E., Chief En- 
gineer for rivers, water supply, and drainage, was 
responsible for the design and carrying out of the 
structure. He was assisted by Mr. E. M. de Burgh, 
M. Inst.C.E., of the same department, who has 
had principal charge of the work. Mr. J. Symonds 
was resident engineer. 


WOSSAAMROHR 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 509.) 
SuPERHEATED STEAM IN Marine ENGINEs. 

THE last paper read on the evening of Thursday, 
the 9th inst., was one by Mr. F. F. T. Godard, 
entitled ‘‘ Note on the Use of Superheated Steam 
with ong Engines.” We reprint this paper on 
e 545. 
The discussion was opened by Mr. J. H. Rosenthal, 
who remarked that the use of superheated steam 
promised to be of great importance to the ship- 
owner in making it ible for him to diminish his 
demand for fuel. This was specially imperative 
now in view of existing prices, and the rise in these 
with which they were threatened. In the early 
days of the use of superheat on board ship, the 
difficulties which arose were mainly mechanical, but 
even now the speaker was convinced that to get the 
full benefits of the system the condensers must be 
much better constructed than was usual, save in the 
Royal Navy. He believed that Mr. Godard had 
actually under construction, at St. Nazaire, Parsons 
marine turbines which were to be worked with super- 
heated steam. In this matter he fully appreciated 
the reasons for the conservatism of Mr. Charles 
A. Parsons, but he still thought the difficulties of 
using superheated steam with marine turbines could 
be solved. In fact, they were less on board ship 
than in electric and power-stations, where the load 
frequently fell off with great rapidity, causing la 
variations in the temperature of the steam. = 
mill practice, on the other hand, there was no diffi- 
culty in maintaining the temperature constant 
within a limit of 10 deg. Fahr. By mixing saturated 
with superheated steam on its way to the steam-chest 





the temperature could be controlled as required, 
even under agin 8 loads. On the Britannia, he 
might say, the application of superheat was being 
very carefully investigated, and the economy 
pon: he corresponded well with Mr. Godard's 
figures. In fact, there was no question as to the 
economy of the system, though doubts had becn 
raised as to its durability. In land practice super- 
heaters lasted as long as boilers, and at a recent 
meeting of the Institution of Civil Engineers he 
had exhibited tubes taken from a superheater after 
eight or nine years’ use, which showed no signs of 
wear. As to the type described by Mr. Godard, he 
was, he confessed, surprised that it had lasted even 
through a year’srun. He thought the type fitted by 
Mr. Hyde to the Claro would be found more reliable. 

Professor Watkinson, who followed, took objec- 
tion te Mr. Godard’s statement that superheated 
steam ‘could not be employed with Corliss valves or 
with slide-valves. He had himself obtained fully 
satisfactory results with steam superheated 200 deg. 
Fahr. in a Corliss engine indicating 1200 horse- 
power. On starting there was, it was true, some 
trouble owing to the expansion of the very long 
valve, but by turning a little off the end matters 
were put right, and the engine had now been work- 
ing without further trouble for seven or eight years, 
and with a great reduction in the coal consump- 
tion. There were also many cases of slide-valve 
engines working satisfactorily with superheated 
steam. For very high superheats no doubt drop- 
valves were essential; but when a proper lubri- 
cant was used ordinary valves worked quite well 
with superheats of 150 deg. to 220 deg. or 230 
deg. Fahr. Piston-rings, however, sometimes gave 
trouble. In one case two sets were used up in 
crossing the Atlantic on two or three succes- 
sive voyages, though the superheat was 130 deg. 
only. He had originally attributed the failure 
to bad workmanship, and still thought that this 
might have been the cause. Some recent experi- 
ments, however, which he had made with lubri- 
cating oils provided an alternative explanation. 
He had found that certain oils exposed to super- 
heated steam gave rise to sticky residues. Hence, 
if such oils were used in the cylinder, and any 
grit entered, it would adhere, and would, from 
its gritty nature, cause excessive wear and scoring 
of the cylinder. These experiments, as stated, had 
led to this new view of the matter. He did not 
know if they fully accounted for the experience in 
question, but they did undoubtedly help to explain 
some of the difficulties. He would not like it to go 
out that the 33 per cent. saving of steam mentioned 
by Mr. Godard was representative of the usual 
result of adopting superheated steam. This saving 
ranged from 15 up to 30 per cent., with correspond- 
ing figures as to coal consumption. With respect to 
the superheater described, he fully shared the 
doubts as to its durability which had been ex- 
pressed by Mr. Rosenthal. 

The next speaker was Mr. H. W. Ridsdale, who, 
having seen two of the ships mentioned in the 
paper, wished, he said, to say a few words. Asto the 
criticisms of the superheater made by previous 
speakers, he would point out that leakage through 
the tube-plates into the superheater could never be 
serious, since the boiler and superheater were at prac- 
tically the same pressure. Any little water that did 
enter would be immediately evaporated. It was, no 
doubt, true that the superheater was built into the 
boiler, and must remain there; but the tubes were the 
only parts likely to wear, and these were readily re- 
sonia. The tests described in the paper had been 
made only under fairly regular conditions of work- 
ing. It would be very desirable to have records of 
the variations of temperature when the boat was 
suddenly stopped. It sometimes was necessary to 
shut off steam with the fires roaring away, as had 
happened to him once on entering the measured 
mile for a speed trial. In this case the stoppage 
arose through a failure of the steering gear. If such 
an event happened with the superheater described, 
he thought the engines would be likely to receive 
‘‘very hot stuff.” He had asked Mr. Godard to 
make this experiment, but he could not say that 
the proposal had met with any great display of 
alacrity. As to the suggestion that the tempera- 
ture could be regulated by an admixture of satu- 
rated steam, this would involve duplicate mains 
between the boiler and the engine-room. In the 
case of small vessels this drawback might not be 
serious, but in large ships long ranges of piping 
would be required. From the French experience 
it would seem that the drop-valves were necessary ; 
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if so, this would much limit the application of 
superheated steam on board ship. In one o 
the installations described in the paper the revo- 
lutions were 75, and in the other 88 per minute. 
He happened to know that the Lentz system of drop- 
valve gear had also been fitted to the engines of a 
destroyer designed to run at 300 revolutions per 
minute, and even after twelve months’ experiment- 
ing, this boat was not ig through her troubles. 
In passing he might add that Mr. Rosenthal was 
wrong in stating that it had been definitely decided 
to apply superheated steam to the Parsons turbines 
now building at St. Nazaire, since the matter was 
still only under examination. He hoped to have 
soon the results of trials of a German boat fitted 
with another type of superheater, in which the pt 
sage of the gases through the apparatus could be 
regulated from the engine-room. 

The last speaker on this paper was Mr. Leslie 
Robertson, who remarked that it was perhaps not 
generally known in that room that over 2700 locomo- 
tives were now working with superheated steam. 
Experiments were also being made on British rail- 
ways, and the P ory manager of one of these 
had told him that they were getting a saving of 
25 per cent. on the fuel bill. In these engines piston- 
valves were used. In fact, if designs laid out for 
saturated steam were adopted, trouble might be 
expected. He noticed in Mr. Godard’s paper that 
the steam-pressure had been increased at the came 
time that superheating was adopted. It would, he 
thought, be better to reduce the pressure rather 
than increase it, and this was specially important 
in the case of locomotives. The ‘‘Saxone,” the 
German boat referred to by Mr. Ridsdale, was of 
15,000 to 20,000 horse-power, but there were 120 
other boats already working with Schmidt super- 
heaters, though no mention had been made 
in Mr. Godard’s yes of German enterprise 
in this matter. f that gentleman tried Mr. 
Ridsdale’s experiment, he thought the results 
should be highly interesting. Apparently the 
Pielock superheater had over 700 joints to be 
kept tight, and this, he thought, did present diffi- 
culties. He had an inherent dislike to jammin 
the superheater inside of a boiler, and preferr 
the Schmidt system. He also thought it important 
to be able to regulate the quantity of the gases 
passing through the superheater. Hand control 
of the temperature was, in fact, essential. The 
economy claimed might be startling to some, but 
in two boats exactly similar, save that one had 
superheaters and the other not, the average daily 
coal consumption over a year’s working was 3} tons 
in the one case and 44 in the other, showing an ad- 
vantage of over 28 per cent. due to the superheat. 

The author not being present, there was no reply 
to the discussion, and the meeting was adjourned to 
the next day. 


EXPERIMENTS ON Mopet Screw-PRope.ieErs. 


Tue first paper to be read on April 10, the third 
day’s session of the Institution, was entitled 
“‘ Results of Further Model Screw-Propeller Ex- 
periments,” by Mr. R. E. Froude, F.R.S., and, 
after the Secretary had announced the names of 
the new members elected, the Chairman, the Earl 
of Glasgow, called upon Mr. Froude to read it. 
We commence to reprint the paper on page 546. 

The discussion was opened by Mr. Luke, who 
remarked that when Messrs. John Brown and Co. 
had decided upon making an experimental tank, 
permission was obtained from the Admiralty to see 
the one at Haslar, and he had then had the pleasure 
of visiting Mr. Froude’stank. In lookinground he 
had noticed a large number of peculiarly-shaped 
propellers, and was told that a great deal of experi- 
mental work had been done with them ; he trusted 
that the results of this also would be given to the 
Institution. He had hardly been able to grasp the 
contents of the paper in the short time lie. 
but hoped in time to familiarise himself with the 
experiments and the way in which the results had 
been presented. 

He would have liked to have seen the tables in 
Appendix II. carried further, so as to include greater 
pitch ratios. His firm had used screws up to 1.7 
pitch ratio at least, and to deal with them would 
Tequire extrapolation, which was never so reliable 
48 interpolation. As regards efficiency, it seemed 
as if a three-bladed propeller was more efficient 
than one with four blades, and also as if elliptical 
lades were more efficient than blades with wide 
tipe. Could the author give any information as to 
the ciliciency of blades with narrow tips. As tothe 


f | the experimental results been confirmed in 





greater efficiency of a three-bladed propeller, have 
ice 


At Clydebank some of the best results ever obtained 
had been got from propellers with four blades. 
This was before the days of tanks. Some time ago 
experiments on the subject had been-carried out at 
Washington by Mr. E. W. Taylor, and these proved 
that three es were better than four. The 
Clydebank results, it should be stated, dated back 
to the days before cavitation was discovered, and 
the load per unit area was not so high as now. It 
was a question whether the peller could be 
efficiently adapted to modern Eigh-speed driving, 


and it was quite possible that gearing, or some| pr 


other form of indirect driving, might have to be 
adopted. With regard to Mr. Froude’s expression 
—viz. (1-8), for the efficiency—a contributor to 
the Proceedings of the American Society of Naval 


Architects had given the expression (= hs)" and 
the speaker rather sympathised with this, as it 
seemed to be led up to by Mr. Froude’s experi- 
ments on race rotation. 

The Hon. C. A. Parsons said he had not come with 
the intention of speaking, and the subject was so 
very complex that it was difficult to do justice 
to it. There was no reference in the paper to the 
scale or size of the propellers, and were one design- 
ing a real propeller what coefficient should he take? 
In designing ships, the model experiments were 
corrected by a coefficient. The skin friction on a 
small-scale blade was proportionately greater than 
on a large-scale blade, and a coefficient was needed 
to allow for this. Losses in propellers arose in two 
ways ; firstly, on account of the slip, and, secondly, 
because of the skin friction. It was a possible 
assumption that if the two losses were approxi- 
mately equal, or of the same order of magnitude, 
that maximum efficiency would be obtained. In 
wide-bladed screws the skin friction was much 
greater than with narrow blades. The latter should 
therefore be more efficient, but the high pressures 
per unit area caused cavitation at high speeds. If 
we widened the blades to reduce the pressure, then 
skin friction came in. The speaker's experience was 
that a three-bladed propeller was some 6 or 7 per 
cent. more efficient than one with four blades ; this 
was found to be confirmed by all turbine ships that 
had been tried. On the question of cavitation, one 
might get good tank results, but have trouble in 
actual work. If the back of the blades was much 
rounded, cavitation arose, and when this occurred 
there was corrosion. With tandem screws the after 
propeller often became badly corroded. It cut 
cavities in the water, filled with ozone or some other 
gas extracted from the sea-water, and the effect was 
so bad that the speaker had known no less than 
gs in. corrosion of the blades of an after propeller 
in a three hours’ trial run. 

Professor J. H. Biles said the present paper 
served to prove the loss in years gone by, owing to 
not having enough experimental tanks, and referred 
to Mr. Yarrow’s kindness in offering 20,0001. for the 
construction of one in connection with the National 
Physical Laboratory. The paper had taken Mr. 
Froude years to collect data for, and the experi- 
ments had to be made in the intervals of other 
work. If we had had a tank we might have had 
the results before. He could not master the paper 
in a few minutes; his experience of Mr. Froude’s 
papers was that one must teach them before one 
could understand them. There was an enormous 
amount of information in the paper, and, the 
Admiralty deserved thanks for having allowed Mr. 
Froude to make it public. He would ask Mr. Froude 
to give information as to the reliability which could 
be placed on model experiments when designing 
full-sized ships, and how far the behaviour of the 
ships agreed with the predictions from the models. 
Recently it had been asserted that no screw-pro- 
peller could give an efficiency of more than 70 en 
cent. Would Mr. Froude give the members his 
views on this limitation? With r to the 
question of three versus four-blad screws, it 
seemed the almost universal practice to use four- 
bladed screws in single-screw ships. Had the 
position of the screw any bearing on the best 
number of blades? It was an interesting question 
whether we were always to have direct connection 
between the engine and propeller, as otherwise we 
could use the most efficient propeller and run it at 
the best s " 

Mr. C. E. Stromeyer said he always looked forward 
to the results of tank experiments, and his feelings | 





were of disappointment. All that they had been 


?| given that afternoon were some mathematical deduc- 


tions, and what they wanted were actual data. 
Moreover, the tices at which the experiments 
were made were very slow: they were made at 
3 knots, and modern vessels went up to 30 knots, 
and even over. Also the horse-power per unit area 
of propeller was a thousand times as great in 
practice as in the models. In vol. xxvii., page 277, 
of the Proceedings, the speaker had given a formula 
aed ag ey and now that a new tank was to be 

e at the National Physical Laboratory he hoped 

something oe be done to get data on a more 
scale. 

Mr. Quick said that he would like to know whether 
the efficiency of the wing screws of the Cunard 
liners was as great as that of the inner screws. 
Some thirty years ago he had found that with more 
than two screws the middle ones gave the better 
efficiency, and he had investigated the proportions 
necessary for obtaining the greatest combined 
efficiency. It might be useful to make experiments 
with screws of widely varying forms to see whether 
something better than the ordi three or four- 
bladed propeller could be discovered. The speaker 
had once designed a novel screw which showed an 
immediate telldetion in efficiency of 30 | sa cent. 
He could give mathematical reasons both for failure 
and success, but believed that by differentiating 
between the design of wing screws and middle 
screws better results could be obtained. 

Mr, J. H. Narbeth said there was a general im- 
pression that experiments on model screws would be 
more necessary in the future, for tank experiments 
were not so costly as those made on actual ships. 
Turning to the paper, it would be seen that in para- 
graph 11, for simplification of the analysis, Mr. 
Froude had referred to the base A C E, instead of 
drawing a line at the bottom. He dealt with pitch 
rather than .with slip ratio. The thrust was due 
to the slip angle, and that could not be different 
between screws very nearly alike. By making ex- 
periments on model screws, held so that they could 
not travel forward, and, measuring the slip angle, 
could we not differentiate between screws very 
nearly alike, or was the tank of no practical value 
in such cases, and did we require data from actual 
ships ? 

Mr. C. Tennyson wished to draw attention to the 
question of using several screws on one shaft. Very 
few data from practical experiments were available 
on this subject. He only knew of one reference to 
the subject—namely, by a writer in the Bulletin 
Technique Maritime, who had found two screws on 
one shaft to give better results than a single screw. 
However, turbine trials seemed to show that it was 
better to divide up the engines, and transmit the 
power through several shafts. Nevertheless, in 
some cases he thought tandem screws might be 
preferable, such as for very shallow-draught ships 
of great speed. He did not refer to tunnel boats 
like those of Messrs. Yarrow, but to a possible 
future type. In tunnel boats the screw drew 
perhaps 3 ft. of water, while the hull drew 1 ft. 
only. For very shallow draught indeed the speaker 
did not think tunnels would be admissible, so that 
experiments on small screws in tandem would be 
highly desirable. 

r. J. Edwin Wilkins said he had attained a 
considerable measure of success with fast steam- 
yachts, and had investigated the question of pro- 
pellers in a simple manner. The rules he used 
might be of interest to the members. He deter- 
mined first the diameter of the propeller, assuming 
a single screw only, by the following rule :— 


D = a x (displacement in cubic feet)! x (breadth)"’ 


where a was a factor varying between 2.8 to 3. 

The piston speed of the engines might be taken 
as forty times the velocity of the ship ; with lower 
i speeds the efficiency was greater, and with 

igher speeds less. A very suitable value of the 

itch ratio was 1}, and personally he preferred 
our-bladed propellers. [At this point the Chairman 
ruled that the speaker was not confining himself to 
the subject of the r.] 

Mr. Ridsdale said that the author of the paper had 
in paragraph 21, relating to design, stated that ‘‘the 
xy curve, with its companion efficiency curves, 
serves perfectly for analysis of steam trials,” but 
would he explain how the ‘‘ weight correction” 
was to be made. 

Mr. R. E. Froude, in replying to the discussion, 
proposed to deal with the questions in inverse 
order. With reference to the last, he said the 
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weight was generally determined from the model. 
He knew of no other way of ~ it; it must be 
obtained as well as one Pras’. i ith reference to 
other remarks, he might say that the paper did not 
profess to be a treatise on propeller design. Mr. 
Stromeyer had objected that the screws experi- 
mented on were small and the speeds low. Of 
course, one would like to carry out full-size experi- 
ments, but, failing the means, it was best to do what 
one could. With small screws, on the grounds of 
similarity, the speed must not be too high. In 
answer to Professor Biles, the exact verification of 
predictions as to the precise effect of pitch was always 
difficult. It was found from trials of the same 
ship with different propellers, or from sister ships, 
that one could not depend upon the exactness of 
pitch of the screws, so that it had to be regarded 
as an unknown quantity. However, the results in 
practice certainly showed the variations predicted, 
and the predictions were verified as well as could 
be expected. The precise efficiency of a full-size 
screw could not be stated, as there were so many 
unknown sources of loss ; but as to the theoretical 
limit of 70 per cent. referred to by Professor Biles, 
the speaker had obtained results of 73 and 74 per 
cent. efliciencies, and did not think it possible to 
lay down any theoretical limit of that sort. Re- 
garding the effect of scale size, there was something 
of the nature of skin-friction correction, and the 
effect was to indicate a higher efficiency for large 
screws than for small ones, but there was no room 
for any great difference, because such high effi- 
ciencies were already obtained with the small 
screws. The difference in efficiency in screws was, 
after all, very moderate; one could vary the 
blade-angle a great deal without much affecting the 
efficiency. On the question of three or four blades, 
the speaker did not attach much importance to the 
difference. In a ship the propellers had larger 
bosses than models had, and with bigger bosses 
four blades might be preferable. One could not 
have both things at once—many blades and wide 
ones. Either four narrow blades or three wide 
blades gave good results, but the combination 
of width and four blades was very inefficient 
indeed. The accuracy of the expression (1-8) had 
been questioned, but it was only a matter of arith- 
metic. The composition of force and direction gave 
that result alone. The amount of work that could 
be got out of a given column of water was hot a 
difficult determination, and the expression (1-—S) 
followed as a simple matter of arithmetic: 

The next paper to be read was one by Professor 
William Hovgaard, on ‘‘An Analysis of the Resist- 
ance of Ships,” but Mr. Hovgaard being absent, 
the Chairman said the paper would be taken as 
read, and members who wished to comment upon 
it were requested to send their remarks in writing 
to the Transactions. 


A New Typz or ExperimentaL TANK FOR 
Sap Mopvets. 

Herr H. Wellenkamp then read a paper on ‘‘A 
New Method of Research Work on Fluid Resist- 
ance and Ship Propulsion,” which paper we reprint 
in full on page 562. 

Mr. R. E. Froude opened the discussion, re- 
marking that the idea seemed admirably conceived 
and carried out. It carried his mind back to the 
year 1862 or 1863, when the late Mr. William 
Froude made certain experiments on models, which, 
however, were never published. The method em- 
ployed was in all features like the one described 
in the paper, both being based on Beaufoy’s 
method. Mr. William Froude had used a pe 
masonry tank close to his house, and the run o 
tainable was just about 4} times the length of the 
model. Working with such small models as he 
did, he could use a good impulse and a small buffer, 
and thus got a long measuring run. The results 
obtained were suggestive and valuable, and played 
a large part in the events leading to the construc- 
tion of the Admiralty tank. The father of the 
speaker was dissatisfied with the results because 
the run was too short, but saw that if a sufficiently 
long run was*given, serious troubles would arise 
from the sag of the towing-line. That was the 
great difficulty, and:it had led Mr. W. Froude to 
adopt for the mag oy system they now used. 
In cxperimentam Mr. William Froude had adopted 
just the same system as described in the paper— 
namely, that of giving a series of graded impulses 
until the right one was obtained. He found that 
under certain conditions he could not get a steady 
speed. The model would maintain the desired 





speed for a length or so, and then it would accele- 
rate. The explanation of this puzzled him for a 
long time, until he discove that to get the 
resistance proper to a permanent steady speed the 
model must not only be going at that speed, but 
must have been se going for long enough to enable 
the result to be relied on. The wave-making pro- 
perties of different parts of the hull were inter- 
dependent, and affected each other. The waves 
travelled at half the speed of the system, and it was 
necessary, as shown by theory, that the hull should 
have travelled at a steady — for at least two 
lengths before it was certain that it would maintain 
that speed. To give a starting run of only 
a lnette, as advocated in the paper, was not safe. 

e proof of the pudding, of course, was in the 
eating;-but when there was a clear theoretical reason 

inst a course, it required a great amount of proof 
that the theory could be disregarded. Again, 
was the measuring apparatus described accurate 
enough to deal with the very small forces in 
the small time they acted? A variation of resist- 
ance meant a variation in the change of accelera- 
tion, and the question was whether the speed was 
uniform, for during the first 1} lengths there might 
be a slowing, succeeded by an acceleration for three- 
quarters of a length. Mr. Froude had taken a 
model 14 ft. long, with a speed of 7 ft. per second, 
and made some calculations. Three-quarters of a 
length was travelled in 1} seconds. The resistance 
at such a speed would be just about what was 
mentioned in the paper, or one-hundredth of the 
displacement. One expected to get the resistance 
within 1 per cent., so that the experimenter was 
concerned with an acceleration produced by a 
force of |,\.., the displacement acting for 1} seconds. 


The spced produced by such a force was less than 
xdo ft. per second. 

Dr. R. T. Glazebrook said he could hardly add 
anything to what .Mr. Froude had said. He 
recognised the great importance of the —— and 
how much the Committee of the National Physical 
Laboratory appreciated Mr. Yarrow’s generosity in 
presenting a tank to the Laboratory. The paper 
raised the question as to what the form and dimen- 
sions of that tank should be. The speaker felt 
with Mr. Froude that the forces to be measured 
were very small. He did not know whether Herr 
Wellenkamp had got his idea from Attwood’s 
machine, but those who had worked with such a 
machine realised the delicacy of the apparatus, and 
Herr Wellenkamp’s apparatus would have to be 
of extreme accuracy. The speaker greatly desired 
accurate information on several points. Were 
the models- used comparable in size with those 
used in other tanks? Dr. Glazebrook had heard of 
tanks nearer.50 metres in length than 50 ft., and 
for such a size the wells at the end were a serious 
matter. With a short tank the real difficulty was 
that which Mr. Froude had mentioned, of getting 
a steady period for measurement. In Herr Wellen- 
kamp’s case that period sean aa by a very 
violent motion, and one hardly felt convinced, as 
yet, that the effects of that violent motion had sub- 
sided before the model had covered so short a 
distance. In conclusion, he considered more assur- 
ance was needed that the results obtained would 
be so reliable as those got from the ordinary tanks. 

Herr H. Wellenkamp replied briefly, expressing 
regret that he could not deal with his critics in 
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German. His models at first were very small, because 
he wished to experiment as cheaply as possible, 





and they were made of one-hundredth full size. 
But after having proof that a short run was amply 
sufficient, he proceeded to use bigger models, up to 
zp full sizo. The biggest ships had models of .). 
their length. The tank of 50 metres long was only 
for the big models, which weighed 2} tons. As 
such big models could be used there was no reason 
why he should return to small ones. The tank at 
Hamburg would be built to take models of 1( 
metres in length. As to accuracy, this was not 
merely sufficient, but was the best that was obtain- 
able in tank experiments. Referring to a diagram 
on the wall, which we reproduce in the preceding 
column, he said the velocity increased up to the 
point A, then measurement began. The measuring 
run was from A to B, and at B the brake began 
to act. On the drum of the instrument wavy 
lines were obtained, as shown, the waves being 
at yg second pitch. The proof that his speed was 
really constant and uniform was given by the 
curves. It was constant when the curves became 
straight lines. It was possible to see an acceleration 


of 0600 metre per second per second, and this could 
not be done by any other method. He would give 
further explanation in writing. 


Two Nores on Sure CALcuLations. 


The afternoon sitting on Friday, the 10th inst., 
was occupied with a paper with the above title, by 
Mr. W. 3 Abell, R.C.N.C., Professor J. H. Biles 
being in the chair. This paper we hope to reprint 
in a later issue. 

Professor J. J. Welch opened the discussion. He 
remarked that during the meeting two papers had 
been presented by members of the Royal Naval 
College at Greenwich, that by Mr. Hovgaard and 
the present one. One was accustomed to expect 
good papers from the College and the Admiralty, 
and these were no exceptions. Mr. Abell’s paper 
showed considerable ingenuity, but without con- 
siderable checking one would be rather afraid to use 
a 5-ordinate method for ships, say, 500 ft. long. 
He was very doubtful whether actual ship curves 
would conform to algebraical curves, and would 
rather have more ordinates until the reliability of 
the other method was better established. How- 
ever, Mr. Abell had found his method to apply, and 
others would, no doubt, try it. As to the meta- 
centric diagram, he was sure everyone would welcome 
any diagram which gave promise of good results ; 
but here again it seemed that very extended investi- 
gation would be necessary to fix the value of K 
which was given. 

Mr. W. J. Luke said he had read the paper with 
very great satisfaction, for the subject of quad- 
rature was one in which he had been interested for 
many years. There was a paper dealing with 
Gauss’s rule read by Mr. ©. Merrifield in 1880, 
before the British Association, and the author, who 
had given great attention to the subject, uttered a 
warning against using too few ordinates. The same 
thing occurred in Professor Biles’s paper, before the 
Engineers and Shipbuilders in Scotland, nine years 
ago. One might integrate a curve of the nth degree 
with » ordinates, but he did not know whether 
the mathematical curve so integrated agreed sufli- 
ciently closely with the actual curve for which 
it was substituted. Mr. Abell’s rule might hold 
in the case of battleships and cruisers, but how 
would it apply in the case of a vessel with parallel 
body, having a fulness of line of 82 per cent., 
as was commonly found in the mercantile marine. 
If one tried to integrate the curve of such a vessel 
by Tchebyscheff's rule, using only eight ordinates 
in the whole length, a correct result was obtained, 
but with nine ordinates there was an error of 1 per 
cent. This was when the ordinates were calculated, 
not scaled. It was necessary in all cases to satisfy 
oneself that the algebraical rule was sufficiently 
near to the real curve. The speaker was of opinion 
that Gauss’s rule would never get the same hold 
as those of Tchebyscheff or Simpson, and Tcheby- 
scheff’s had got none too secure a hold. Mr. Abell 
had given a good 5 ae cre rule for finding the 
moment of inertia for the water a The speaker 
had tried several cases of merchant-ship lines and 


K ;, 
found the expression for 5 to equal 4 a+0.13, which 
was in very satisfactory agreement with Mr. 


Abell’s value of 0.2a + 0.1. In merchant ships 
one sometimes had to deal with a block co- 
efficient of 0.8, and there was at least one case on 
record of a value of 0.85 for the block coefficient. 
The statement that Mr. Abell had made about the 
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horizontality of, the metacentric locus occurring on 
the water-line was only approximate. In the Car- 
mania the metacentre was 2 ft. above the water-line 
when the curve was horizontal. In another case 
taken the metacentre was exactly on the water-line, 
but the possibility of an error of 2 ft. in the ap- 
proximation gave reason for using it with caution. 

Mr. John Smith remarked that many points 
which he had intended to speak upon had already 
been dealt with, one of them being the horizon- 
tality of the metacentric curve. This was not a 
new point, but perhaps Mr. Luke’s method of 
stating it was better than the proof given by Mr. 
Abell, as it showed more clearly the nature of the 
conditions which must hold. The well-known 
formula quoted by Mr. Abell (tan 6= 


the slope of the buoyancy curve at any point, and 
gave 


gave 


an equally well-known formula (tan > = 4 k 


the slope of the metacentric curve at the corre- 
sponding point. In the latter, A and V had the 
same meaning as before, but k was the distance of 
the centre of curvature of the curve of flotation 
above the metacentre. The curve was horizontal 
where the two points coincided, and the result was 
free from ahy approximations. If this condition 
occurred at the point where the curve crossed the 
45 deg. line, then both the metacentre and the 
centre of curvature must be in the water-line, and 
therefore the radius of curvature of the curve of 
flotation would be zero. Since, however, this radius 


p= : es it followed that _¥ 


other condition must be that for small changes of 
draught the water-line inertia remained constant. 

The application of Gauss’s rule seemed to have 
been received in a spirit of caution, which, no doubt, 
was the correct attitude. All such rules were based 
upon the recognition that no mathematical function 
would express the ordinary ship-curves. Hence 
such curves were practically replaced by parabolas 
of greater or less degree on the same base as the 
ship-curves, and coinciding with them in a pre- 
determined number of points--in Gauss’s method, 
five. The area of the substituted parabola might 
be obtained mathematically by an almost infinite 
number of rules constructed to suit assigned spac- 
ings of ordinates for which the multipliers might be 
calculated, or assigned series of multipliers for which 
the spacings of ordinates might be calculated. 
Simpson’s rule achieved simplicity ¥ making the 
spacing of the ordinates equal, and Tchebyscheft’s 
rule by making all the multipliers equal. r. Abell 
had looked for a simple rule by discarding simpli- 
city in both these directions, and endeavouring to 
find the rule which, for a parabola of given degree, 
required the smallest ible number of ordinates 
for its integration. The search was well worth 
making, and the thanks of the Institution were due 
to Professor Burnside and Mr. Abell for having 
made it so successfully, and for the discovery that 
the cumbrous multipliers of the exact rule could be 
rounded off into those given, without appreciable 
loss of acc , 

With regard to its accuracy in practical use, it 
had to be remembered that what the rule gave was 
the exact area of a parabola of the 9th degree, which 
had its base and at least five points in common 
with the ship curve, of which the area, moment, 
moment of inertia, &c., were required. The area 
of the ship curve and of the parabola might, and 
probably would be, in close ement, but the 
curves could not sibly coincide throughout, as 
no parabola could take into account points of 
inflection, &c., which nearly always occurred in 
ship curves. The agreement in area must therefore 
be in consequence of a “‘ give and take,” portions 
of the ship-curve area being taken off in some places 
and put on in others to make the parabola. It would 
be obvious, therefore, that though the areas might 
practically agree, the moments would not, and the 
moments of inertia would be still further out. For 
the area alone the new rule would probably be a 
good one, but it was particularly as regards the 
other properties, the speaker thought, that the 
caution advised by other speakers should be used. 

Mr. ©. P. Whiting remarked that the present 
meeting was not the first occasion on which the sub- 
ject of ship calculations had been brought before 
the Institution. It would seem an easy matter to 
find simple rules, but it was quite probable that in 
fifty years’ time the Institution would be discussing 
the same subject. The speaker did not think the 


must be zero, or the 





field was yet exhausted, and the members ought to 
et more help from the mathematician. As Sir 
illiam White had remarked, after one had in- 
vestigated all the elaborate rules he nearly always 
returned to Simpson’s rule in the end. Although 
Mr. Abell had got rid of part of the work by con- 
fining Gauss’s formula to certain parts of the hull, 
he still employed Simpson’s constants. Simpson’s 
rule was one of extraordinary flexibility. 

Mr. E. F. Coast called attention to a very useful 
method, not generally known, of correcting the 
longitudinal moment of inertia of a water-plane so 
as to get the moment of inertia about the ordinate 
passing through its centre of gravity. Whatever 
the system of integration adopted, the correction 
consisted in subtracting from the function for 
longitudinal moment of inertia of water-plane the 
quantity obtained by dividing the square of the 
function for C. G. of area by the function for area. 
This difference multiplied by the ordinary factor 
for longitudinal moment of inertia gave the moment 
of inertia about the C. G. of area. Of course, when 
there was an after appendage, a further slight 
correction would be necessary. The method re- 
ferred to was embodied in the Tchebyscheff dis- 
placement sheet compiled by Mr. W. J. Luke, 
and published in Mr. Attwood’s paper in the 
Transactions of the Institution of Naval Architects, 
Part II., 1905, and also in the fourth edition of 
Attwood’s ‘* Theoretical Naval Architecture.” 

Mr. W. 8S. Abell, in replying to the discussion, 
said that there was no danger in using a minimum 
number of ordinates if the conditions were recog- 
nised. In the case of a vessel of the shape referred 
to by Mr. Luke, the curves of the side formed a 
discontinuous function, and the two ends and the 
centre part must be integrated ——— This 

uestion did not arise with vessels of fine form. 

ossibly it would hardly be safe to trust to the 
method when dealing with ships with a block 
coefficient greater than 0.65, but up to this value 
the rule would be satisfactory. 


Factors or Sarety iN Marine ENGINEERING. 


The first paper to be read at the evening meeting 
on the 10th inst. was by Professor J. O. Arnold, 
entitled ‘‘ Factors of Safety in Marine Engineering.” 
This paper we give on page 565 of this issue. 

Professor J. Ewing, in opening the discussion, 
said that the paper contained many points which he 
considered of fundamental importance. He was in 
entire agreement with much that the author said, 
as, for instance, with regard to the unsatisfactory 
nature of the usual specifications in force at the 
present day, which treated ultimate strength as the 
main criterion of the material. This practice, he 
considered, should be dropped. The elastic limit 
wasa far more important criterion. But it must be 
recognised that, in addition to the elastic limit, an 
important point was the plastic deformation beyond 
the elastic limit. He would suggest the use of 
these two points as indications of quality—viz., 
(1) the elastic limit, and (2) the total elongation, 
say, of the tensile test-piece. These were much 
more important than the indications given by elon- 
gation and ultimate strength. He drew attention to 
what happened actually when the elastic limit was 
reached in material. According to modern views, 
sudden slip occurred in planes in each individual 
crystal, or at least in some of those of which the 
piece was composed. When this point was reached 
there was a minute set in each crystal. The elastic 
limit was a definite point to a certain extent, but it 
was reached with different loads in different crystals. 
Therefore the elastic limit was the point at which 
slip first occurred in any one crystal. This point 
was probably a good deal lower than that we 
actually took for the elastic limit. The phenomenon 
known as “‘ fatigue” was influenced by whether or 
not the elastic limit had been exceeded in any of 
the crystals. If this point had been passed, fatigue 
set in, and then it was only a matter of repetition 
of alternating stresses. Slip developed into cracks, 
and the piece broke. He considered the practice 
of giving a piece of material over-strain, in order to 
raise the elastic limit, a most pernicious one. It 
deprived the material of reserve power, and though 
it might raise the elastic limit, it rendered it less 
fit to withstand any stress beyond this, except 
under certain very restricted conditions. Over- 
annealing, he thought, could be easily explained by 
a consideration of the nature of non-elastic strain. 
Non-elastic strain occurred when slip began in the 
crystals. Now two factors had a direct ing on 
the occurrence of slip. One he called the inherent 


— of the crystal, the other factor being 
e influence of the environment of the crystal, and 
the material surrounding it and giving it support 
from the outside. As an example, a opal at 
ferrite in surroundings of ite, &c., might 
be taken. In an over-annealed piece of material 
there were large masses of ferrite not broken up. 
In such material the inherent influence was greater 
than that of the environment. In other words, the 
resistance to slip depended more upon the inherent 
qualities of the crystal than upon the support 
it obtained from the surrounding material. There 
would naturally be therefore a much higher elastic 
limit in the normal than in the over-annealed 
material. He suggested that tests should be directed 
more towards obtaining the actual elastic limit. The 
yield-point was not really a satisfactory gauge, as 
it was not well pronounced in some. materials, and 
the test might be carried far beyond the correct 
point before the beam of the machine was seen to 
drop. He hoped some simple method of obtaining 
the elastic-limit point would before long be intro- 
duced, and he had lately been occupied in devising 
an extensometer especially for this very pu \. 
Mr. R. A. Hadfield, who followed, stated that he 
wished to record what great assistance the steel- 
makers of the district derived from the work done 
at Sheffield University, in the department under 
the direction of the author of this paper. With 
regard to the paper, he agreed that the breaking 
stress was a poor criterion; in fact, the term was 
actually a misnomer, for the area at rupture was 
seldom taken, and the actual breaking stress 
was seldom known. He had fully dealt with the 
question of elastic limit in the James Forrest 
lecture he gave before the Institution of Civil 
Engineers some years ago, when he instanced a case 
of mild steel having 0.12 carbon and 0.28 manga- 
nese, with other constituents normal, which gave 
an elastic limit of 16 tons per square inch, ultimate 
stress of 28 tons per square inch, 35 per cent. 
elongation, and 55 per cent. reduction in area. 
After heating to a temperature of 1200 deg. Cent. 
and cooling very slowly, the elastic limit was found 
to have dropped to 8 tons, the ultimate stress to 
26 tons, the elongation was 46 per cent., and the 
reduction of area 64 per cent. He drew especial 
attention to the great increase in elongation, from 
which it might appear that the material had been 
improved so far as concerned resistance to shock ; 
but on the notch test it actually snapped like cast 
iron, only bending 1deg. He thought the attempts 
now being made to raise the quality of steel by 
raising the specified ultimate strength a mistake. 
An increase in quality had now Tose reduced 
practically to nothing more than a matter of cost, 
and if the higher prices were forthcoming, steel- 
makers could give any quality Sepeniet. He 
referred, in connection with the author’s remarks 
on the percentage of manganese in mild steels, to 
the fact that mild steels high and low in manganese 
were supplied by ordinary makers. The author 
suggested that the high percentage of this element 
gave the best results. He (Mr. Hadfield) was 
inclined to agree with that. He would, however, 
point out that such steels cannot be normali y 
the same treatment. One maker may supply mild 
steel with 0.3 to 0.4 per cent. manganese, another 
will have 0.8 or 1 per cent. manganeee in his, and 
with these variations the same results cannot be 
expected. The 0.4 per cent. manganese steel cannot 
be normalised at the same temperature as the 0.8 or 
1 per cent. manganese steel. e same heat treat- 
ment will not give the same results at different 
works for this reason. He thought that the success 
of the French motor industry was largely due tothe 
attention paid to + are steels, and he did not think 
that, even now, English motor-car manufacturers 
paid sufficient attention to this question. What 
was really needed were steels of high elastic limit 
and great toughness. In conclusion, he wished to 
again refer to the fact that Sheffield University, in 
its metallurgical department, had done excellent 


work. In London there was a movement on foot 
for increasing the sphere of utility of the Imperial 
College of Science, but this institution had not 


the same facilities for metallurgical research as 
Sheffield University, and, he asked, why should 
not the two work together in this respect? He 
thought a great advance would then be possible, 
and, so far as he could make a definite statement, 
Sheffield was willing to co-operate in this way. 

Mr. ©. E. ee then spoke. He considered 
that engineers might not agree to some of the 





recommendations in the paper—as, for instance, to 
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substitute the elastic limit for the ultimate stress. 
He pointed out that engineers invariably subjected 
their boilers, &., to f stress, which had the 
effect of raising the limit of elasticity very con- 
siderably. In connection with the tests of holding- 
down bolts, which the author admitted were hig 
in phosphorus, he thought there was a ttable 
tendency to use material of this nature for these 
bolts,as the steel cut better in the screwing-machines 
and the tools stood up better to the work. He wished 
to sound a note of warning on this point, as makers 
might be persuaded to supply, for these reasons, 
steel containing more phosphorus than was desirable. 
He considered that the ultimate stress test would not 
be departed from, because it was practically an index 
of the amount of carbon in the steel. If a shaft failed, 
what was really wanted was sufficient knowledge 
to ensure not getting that quality of steel again. 
No laboratory experiments would give rules as to 
how near the elastic limit might be approached 
with safety. Ifthe author’s test would indicate what 
the amount of phosphorus was, it would be a very 
valuable addition to the recognised tests. If brittle- 
ness was present, with this test the bar would 
break down earlier than under the Wohler test. 
Professor Arnold, in reply, said that he was very 
pleased that there were practically no points of 
difference between him and Professor Ewing, 
except, perhaps, on the theory of slip, which did 
not apply, for instance, in the case of the example 
shown in Fig. 15 of his paper, where there were 
no signs of cleavage due to.slip. He considered 
the amount of plastic deformation that material 
would stand important, and drew attention ‘to 
a test shown in Table XI. of his paper of a 
copper-aluminium alloy which had stood, by”his 
test, 1395 alternations—the highest he had ever 
recorded, the material being deformed plastically. 
With reference to the percentage of manganese, 
this element performed three functions :—First, it 
raised the elastic limit of the ferrite ; secondly, of 
the pearlite ; while in the third place it cleared the 
material of oxygen, which was a most important 


point. 


MopERN DEVELOPMENTS OF THE MARINER’S 
Compass. 


The last paper to be read was entitled ‘‘The 
Modern Developments of the Mariner’s Compass,” 
by Mr. J. C. Dobbie. The greater part of this 
paper was of an historical nature. In the latter 
portion the author strongly recommended the use 
of the liquid compass having a bowl much larger 
than the card, with a special lubber’s-line, or 

inter, brought close up to the edge of the card. 

e suggested keeping the Flinders bar separate 
from the binnacle-casing, so as to reduce the risk 
of its becoming magnetised by the semi-circular 
correcting magnets. The use of a card showing 
degrees only, and not points, was also advocated. 

The discussion was opened by Captain Chetwynd, 
R.N. It will be remembered that the type of com- 
pass advocated by Captain Chetwynd was described 
in ENGINEERING, vol lIxxxiii., page 623, in con- 
nection with the Royal Society Soirée of 1907, 
at which one of Captain Chetwynd’s compasses was 
exhibited. Substantially, as regards the use of a 
large bowl and small card, and a lubber’s-line 
pointer, this compass is the same as that recom- 
mended by the author of the paper. Captain 
Chetwynd agreed with the author that the compass 
should be placed in the most favourable position 
obtainable, as far away from iron as possible. But 
this did not remove the difficulty, and was merely a 
compromise. He thought it would be better to 
remove the causes of deviations by some such 
method as the use, perhaps, of non-magnetisable 
steel, which would overcome the whole trouble, 
The oscillation of the card was due to mechanical 
causes, such as, for instance, the shifting of the 
cap on the pillar. The violent oscillation recorded 
by the author in the case of a compass near 
a steam-whistle, occurring whenever the whistle 
was blown, was, he thought, probably due to the 
bowl, perhaps, not being air-tight, which would 
icrease the effect of the whistle. Short needles 
were n . because if powerful ones were used 
Magnetism was induced in the quadrantal spheres, 
and complications were introduced. He con- 
sidered the magnetisation of the Flinders bar of 
no great importance, as the consequent effect was 
merely to increase or diminish the effect of the bar 
itself, and this remained constant so long as the 
horizontal position of the bar was not altered. He 


several reasons. The directions of wind were 
better given in points, and sailing directions, &c., 
were always given in points. Captain Chetwynd 
supplemented these remarks by several notes of 
an historical character. 

Captain E. W. Creak, following, stated that points 
on the card should not be abolished on any account. 
With regard to the author's statement that ‘‘sub- 
permanent magnetism develops after a change of 
course,” he thought it would have been better 
expressed by saying that it only became apparent 
after a change of course, as it was developing all 
the time. e considered the term ‘“‘ hysteresis ” 
better than ‘‘sub-permanent magnetism,” as this 
was employed, ‘according to the definition of several 
eminent scientists, to describe the exact thing that 
occurred on a vessel. The Flinders bar might be 
reversed to get rid of its acquired magnetism. The 
liquid compass was cheap, since it needed a minimum 
of repairs, and it was the only one which could be 
used in modern ships. ; 

The author, in reply, said that he was pleased 
that they were all agreed on the advisability of 
using @ small card in a bowl. He had reall 
employed the term ‘‘develop” in connection wi 
sub-permanent magnetism in the sense of ‘‘ be- 
coming apparent.” He was quite agreeable to the 
use of the term ‘‘ hysteresis” for ‘‘ sub-permanent 
magnetism,” and had only given it a second place 
because opinions expressed to him by scientific men 
were not unanimous on the advisability of its use 
in this connection. 


Votes or THANKS. 


At the close of Mr. Dobbie’s reply, votes of thanks 
were to the Royal Society of Arts, in whose 
building the Institution of Naval Architects have now 
held their meetings for over fifty years, and to the 
Council of the Institution. Professor J. H. Biles 
then posed a vote of thanks to the retiring 
President, Lord Glasgow. This was seconded by 
Mr. W. H. Whiting, who reminded the members 
that during Lord Glasgow's presidency the [nsti- 
tution had largely increased its capacity of useful- 
ness, and that the two great industries of shipbuild- 
ing and marine engineering were indebted to their 
retiring President in no small degree. The vote 
was carried in a most hearty manner, and was 
acknowledged in brief terms by Lord Glasgow. The 
proceedings then terminated. 





NOTE ON THE USE OF SUPERHEATED 
STEAM WITH MARINE ENGINES.* 
By Féurx F. T. Goparp. 
SUPERHEATED steam was used in marine engines more 
than half a century ago, after Hirn’s noteworthy ex- 
riments with the Logelbach’s engine in Alsace. The 
rench Navy also tried it on some of their earliest 
protected cruisers. These early attempts were not, how- 
ever, fulloned up, as it was found difficult to constract 
superheaters capable of maintaining a constant and suffi- 
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ciently high temperature, and also because of the wear 
and tear of the hemp packings in use at that period. The 
introduction of compound marine engines, more economi 
than the simple engines that had preceded them, caused 
the use of superheated steam to be given up for the time 
being. ‘The same thing occurred with stationary engines, 
where improvements in valve -gear enabled a high 
ratio of expansion to be employed and the clearances to 
be to @ very 8 percentage of the cylinder 
volume 

In the Vosges and Alsace, however, the problem of 
using superheated steam in stationary engines was revived 
some fifteen years ago. Several different ts 
were Pome meet fs Mr. E. Schwoerer, a furmer assistant of 
Hirn’s, who & massive su placed behind the 
fire-hridge of the boiler-furnace. and this gave such pro- 








considered the proposed card objectivnable, for 


* Pap-r read before the Lustitytion of Naval Architects, 


aun results that the study of the question of ‘super-’ 
steam was taken up by a number of manufactiirers, 
chiefly in Germany, Alsace, and Switzerland. It- was 
Stind thes engines’ Stted with Sulzer Colman valves, 
which were largely employed in those countries, were very 
suitable for use with superheated steam. In France, 
where the Corliss gear was usual in stationary ———. 
superheating did not make much ress, because it was 
not suited to Corliss engine, or, in fact, to any flat 
slide-valve engine. The exhibits at the Paris Exhibition 
of 1900 sho this to be the cage. , . 

Seaton ivomeies Mabap ard cama eam 
engines inc y, le 
hos lee effected thereby. It is not unusual to find 
engines of 1500 to 2000 indicated horse-power using steam 
at 300 deg. Cent. (572 deg. Fahr.), and working at an 
—— of only 4 kilogrammes (9 Ib.) of steam per 
indicated horse-power* hour. 

There is but little information, however, on the subject: 
of the variation in the consumption of steam in to 
its temperature. A few years ago the author made,some 
apuinet on a triple-ex engine with piston- 

ves, the temperature of the su steam varying 
from 0 deg. to 120 deg. Cent. results of these trials 
still present some features of interest. In the accompany- 
ing diagram (Fig. 1) the abscisez represent the amount of 
superheat—i.e., the difference between the actual tempera- 
ture of the steam (in iy vag Centigrade) = hg 
temperature corresponding © pressure w d 
steam is saturated. The ordinates: re; t the weight 
of steam consumed per effective brake horse power. 


Triple-Expansion Engine, 
Diameter of cylinder (H.P.) . 0,20 m. (7% in.) 
m 2 (MP.) 0.83 ,, (138 4) 
2 L.P.)2o0f.. 037" (14%. ) 
Stroke ... bas me es > O8F:., (tes ) 
. Revolutions. ... ake = eae 440 
Power ... 300 B.H.P. 
Cut-off .. 7 


Ratio of expansion a “t . 98 
i ipe (A).., 12.8 kg. (182 Ib. 


Pressure in main steam-pipe 
req in 
” ” ” (B)... 15.5 ke. (214 , 
per sq. in.) 


A exhaust to atmosphere. 
B exhaust to condenser. 


Now curve A in the diagram, Fig. 1 (exhaust to atmos- 
phere), shows that the consumption per hour of saturated 
steam (i.¢., with no superheat) ts 8.85 kilogrammes (194 Ib.) 

brake horse-power whereas it falls to 5.70 kil mmes 
Figs Ib.) at a temperature of 320 deg. Cent. ( deg. 
Fahr.), equivalent to a superheat of 120 deg. Cent. 
(216 deg. Bahr. ). The saving therefore amounts to 


8 85 — 5,70 
8.35 


Taking curve B (exhaust to condenser) 
per brake horse-power falls from 7.15 ki 
with no superheat to 4.85 kilogrammes 
superheat of 120 deg: Cent., or a saving of 

7.15 — 4.85 

7.15 
It will be seen, therefore, that superheating may lead to 
an economy, as com with saturated steam, of 35 per 
cept. in engines of this type exhausting to the atmos- 
here, and per cent. for those exhausting to the con- 


lenser. 

The amount of reduction in steam consnmption. de- 
pends, of oon » oy the design of the engine under 
consideration. In the present case it amounts to about 
1 per cent. for every 4 deg. Cent. (7.2 deg. Fahr.) of 
superheat. This is a re ey ee and which 
the author has been able to verify where, Doubts, 
however, have often been expressed in regard to the 
efficiency of superheating in actual practice. - These arise 
from the wear of the valve-gear of the aera bet a | 
causes losses that neutralise part of the economy o 
by using superheated steam. 3 

It is now recognised by all the makers of land engines 
that, in order to use steam at a temperature of 280 deg. 
to 320 deg. Cent. (536 deg. to.608 deg. Fahr.) the engine 
friction must be as small as pomitle, as, for instance. ip 
reciprocating engines with lift valves, and sti]] more so ip 
turbine engines.- Superheated steam is now generally 
adopted for land engines by reason of the economical 
results obtained in practice, which, in certain special 
cases, have effected a saving of upwards of 33 per cent. - 
For marine engines the case is very different. Eng) 
was the first country to take up the matter. In 1 
Messrs. Wilson and Sons, of Hull, installed su 
on board the s.e, Claro, which appear to have given 
satisfactory results Other installations followed with 
varying mea‘ures of success. The British Admiralty in- 


= 35.5 per cent. 


mes (16 Ib.) 


, the consumption 
104 Ib.) with a 


= 32 per cent. 





ical | vestigated the question on the Britannia with satisfactory 


results. Superheating has also been adopted in the 
United States on. the s.s, Creole, fitted with Curtis tur- 
bines, and in Germany on the Ersatz wi 

Pa-sons turbines. Nevertheless, superheating in marine 
engines cannot be suid to have gained ground as rapidly 
as was expected. It may, therefore, be of interest to, 
record some very encouraging results which have been 
obtained in France within these last few years. In 1906 
the Société de Saint Nazaire built two identical cargo 
boats for the Compagnie Générale T: ntique. They 
were the Garonne, fitted with ordinary triple-expansion 
engines and slide valves, and the Rance, with similar 





* Indicated horwe-nower rm ferred to in this paper, is 
French force de cheval of 75 kilogrammes = 0.986 British 
indicated horse-power, exul 
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engines, but with the Lentz valve gear.* The. boilers of 
the latter vessel are similar to those of the former, except 
that they are fitted with *‘ Pielock ” superheaters. 

The leading: dimensions of these two ships, their en- 


gines, and boilers, are.as follows :— : 


‘ Length... Ee ar Gai 91 m, (298 ft. 6 in.) 
Beam Wa OO " . . 
Moulded depth 
Load draught 
Gross tonnage 

a4 i ‘ '. Engines. 

Diameter of cylinders ae ... 0,584 m, (23 in.) 

me. Pm (M.P.) ... 0.914 m. (36 in. 
z= és (L:P.) ... *1.498 m. (59 in 
Stroke rate “i .. 1,066 m, (42 in.) 
The boiler installation of each ship: consists of two 
cylindrical : boilers, each having two furnaces: and fitted 
with Howden’s forced draught. 


Fig.2. TEMPERATURE OF 


FIRING BOILERS. SPEED PERIOD ON MEASURED miLE. 


‘*Garonne.”  ‘‘ Rance.” 
8.40 sq. m. 8.40 sq. m. 
(90.428q. ft.) (90.42 aq. ft.) 


Total grate area 





350.08sq.m. 277.08sq. m. 
(3767 aq. ft.) (2982 sq. ft.) 

_ 73 sq. m. 
(785 aq. ft ) 


Total heating surface... 350.08 sq.m. 350.08 eq. m. 
(3767 sq. ft.) (3767 sq. ft.) 


. The trials: of these two vessels were carried out under 
conditions as similar ‘as a so that. the comparison 
of results might be quite fair, andthe coal used was the 


Heating surface 


Superheating surface ... 





same in:both cases. -The results of the trials were as 


follows : : 
Coal Consumption Trials. 
(- ‘* Garonne.” 
Date of trials... July 6, 1906 Sept. 13, 1906 
Boiler pressure- . 12.60kgs. - 12.54 kgs. (177 Ib. 

+ (1781b. persq. in.). - per aq. in.) 
Steam'tem-) 192 deg Cent. 270 deg. Cent. 

perature Jj (377.6deg.Fahr.) (518 deg. Fahr.) 
Revolutions ... 72.3 75.37 
Indicated horse- 1° 

power wa 1104 1304 
Coal consump-. - 

tion per indi- 

cay horse- 

power .. 5Sllgr.(1.12Ib.) 408 gr. (0.9 Ib.) 
Aarne ot{Kafacioa dma S17 om 
Superheating consumption ... 20.1 “4 


** Rance.” 


Both ships were put into service directly after the 
trials. It is now overa year since these two cargo 
have been en upon an exactly similar service, and it 
has been = le, therefore,~ to obtain accurate data 
regarding their working and comparative coal consum 
tion. Taking for each ship ten trips made at i - 
ing dates, so as to have as far as possible identical con- 
diti of weather, —_~ and quality of coal used, the 
fuel consumption per mile worked ‘out at 69.981 kilo. 
grammes (154 lb.) for the Garonne without superheating ; 
52.228 kilogrammes (126 lb.) for the Rance with super- 
heating. Comparing these figures we have an economy 
in coal consumption in favour of the Rance of 

69.981 — 57.228 
at ————— = 18.02 
» 69.981 snainea 

‘ There was, moreover, no trouble with either engines or 
boilers. ' No leakage has occurred in the valves, which 
continue to bear simultaneously on both upper and lower 
seatings. The superheater has not required any’ par- 
ticular attention ; a constant steam temperature has been 
maintained, which rises only a few degrees when addi- 
tional power is required of the boilers, and falls again 
automatically directly the nes are ae 

In co’ uence of the results of the early trials of the 
Rance, the Compagnie Générale Transatlantique installed 
Pielock superheaters and Lentz valve-gears on the ss. 
Pérou, for service to the ey Nag Indies), and also on 
the intermediate cargo-boat Caroline. The same arrange- 
ment is being adopted on the’ cargo-boat Honduras, and 
other cases are under consideration. Each: of * these 
vessels is to be comparable to a sister ship, working with 
saturated steam, in order to follow up on a larger’ scale 
the conclusive results ‘already obtained with the Rance 
and the Garonne. ' 

The s,s. Pérou has just completed her trials. She is 
identical, save for the superheating and valve-gear, with 








* The engines with the Lentz valve gear and the 
boilers with superheaters were illustrated in ENcINEEr- 
NG, vol, lxxxiii., pp. 76, 77, January 18, 1907. 








the s.2. Guadeloupe, employed on the same service, and 
which was complete September, 1907 ida 
The dimensions of these two ships are as follows :— 
Length... ...  .... 131 m. (429 ft. 9 in.) 
Beam ... ad et a se 52 ft.) 
Moulded depth -- 10.50 ,, (34 ft. 6 in.) 
Load draught . ... 6.60 ,, (21 ft. 7in.) 
Gross tonnage ... . 6800 tons. 
Each vessel is fitted with twin-screw triple-expansion 
three cylinder engines of the following dimensions :— 
. ; 1 _ “*Guadeloupe.” ‘‘ Pérou.” 
Diameter of cylinders(H.P.).. 0.685 m. 0.685 m. 
. (27.in.) (27 in.) 
(M P.)... 1.092 m. 1.060 m. 
(43 in.) (413 in.) 
rt oe ges: 1.838 =. 1.828 m. 
in. 72 in. 
Stroke... ie ‘ ‘.. . 1.219 m. {how 
(48 in.) (48 in.) 





the time of starting the engines to that of running at f,!] 
peer, which includes also the period of tapas the 
res. 

These results are very interesting as being applica}) 
also to the use of superheated steam in iege tallies, a 
board ship. » The absence of sudden changes: of steam 
temperature in turbine-engines will prevent the apparatus 
from being exposed to sudden expansion and contraction, 
the effects of which might be serious. 

From the results obtained, both in England and France, 
superheated steam applied to reciprocating engines con- 
duces to considerable economy without the introduction 
of complicated machinery necessitating additional atten. 
tion. There appears to be no reason, moreover, why 
superheaters of a type similar to that installed on the 
8.8. Pérou should not be fitted to the large turbines of 
ocean liners, using only a moderate amount—say, 60 deg, 
to 70 deg. Cent. (108 deg. to 126 deg. Fahr.)—of super. 
heat. From the experience gained with steam-turbines 
on land,:at least 10 to 12 per cent. fuel economy should 


SUPERHEATER ON SPEED TRIAL OF 67" FEBRUARY, 1908. 


SPEED IN OPEN SEA. 


SLOWING DOWN. 


Fig.3. CURVES OF TEMPERATURE ON REGULAR SERVICE. 
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The boiler installation of each ship comprises six cylin- | 
drical boilers having three furnaces each, and fitted with 
‘Howden’s forced draught. 

“Guadeloupe.” **Pérou.” 
32.130 sq.m. 32 130sq. m. 

(346 sq. ft.) (346 sq. ft.) 

1255 sq.m. 932,70 sq. m. 
(13,509 sq. ft.) (10,030 sq. ft.) 

a 302.00 sq. m. 

(3260 sq. ft. ) 

Total heating surface 1255 sq.m. 1234.70sq. m. 

4 (13.509 sq. ft.) (13,290 sq. ft.) 
Working pressure ... 13 kgs. (185 Ib. per sq. in.) 


The speed trials of both vessels, which were carried out 
under absolutely similar weather conditions, gave the 
following results :— 

**Guadeloupe.” 


Date of trials... Sept. 9, 1907 
Steam ... bi Saturat 
Boiler pressure 13 kgs. (185 Ib. 13 kgs. (185 Ib. 
per sq. in.) per eq. in.) 
Temperature of | 192 deg. Cent. 238 deg. Cent. 


a ©n* { (377.6deg. Fabr.) (460 deg. Fahr.) 


Revolutions ... 88.19 88.47 
Indicated horse- 
power 


’ Total grate area 





Boiler heating surface 


Superheater heating } 
surface i td 


** Pérou.” 


Feb. 6, 1908 
Superheated 


6 6750 
16.60 knots 16.95 knots 
(or a gain of 0.35 knot in favour 
of g.s. Pérou). | 


~ These results were considered most satisfactory both by 
the Postal Commission and by the owners of the vessels. 
A noteworthy feature is the constant temperature of: the 
superheated steam. This temperature was taken at 
admission of steam to the engines by means of a Fournier 
recording thermometer. The diagram (Fig. 2) represents 
the temperatures of the steam, both during firing of the 
boilers before the trials, during the trials, and also while 
slowing down, The di ms (Figs. 3 and 4) were taken 
during the first voyage in service. They represent an 
interval 6f one watch, which covers a period of n 

steaming -and a period of cleaning the fires. It will be 
seen that the variations of temperature are very small, 
and do not exceed 20 deg. Cent. (36 deg. Fahr.), from 





oe ee ee ee oe oe 


result from this, being 1 per.cent. saving for every 6 deg. 
Cent. (11 deg. Fahr.) of superheat. 

Shipbuilders and shipowners may well turn their 
attention to this question, as it is likely to remove the 
ren: remaining objections to the general use of steam- 
turbines for ocean navigation—a hope which is likely to 
be fulfilled at no distant date. 





RESULTS OF FURTHER MODEL SCREW- 
PROPELLER EXPERIMENTS .* 
By R. E. Frovups, F.R.S. 
I.—Generat Scope or EXpeRIMENTS. 

§ 1. TH experiments on model screw propellers, with 
which this paper is concerned, are an extension of those 
made at the Torquay Tank in 1884, and dealt with in the 
paper which I read before this Institution in 1886. And 
since the present experiments, while covering a good deal 
of fresh ground, covered also the whole ground of the 
previous ones—so far, at least, as is relevant to present- 
day conditions—and were carried out, in some ways, oa 
improved ‘methods, their results may be said to supersede 
those of the earlier experiments. ; 

§ 2. The principal points in which the present experi- 
ments exceeded in scope the previous ones were 43 
follows :— $ ! 

(i.) Lower values of pitch ratio included. [The highest 
values included in the old experiments were at the same 
time discarded ; but these were quite outside the range of 
present practice.] This downward extension of the pitch- 
ratio range in the new experiments brings in pitch ratio 
as an important factor affecting efficiency, since it 1s in 
the region below the range of the old experiments that 
pitch ratio influences efficiency in an important way. 

(ii.) Three-bladed as well as four-bladed propellers were 
tried [in the old experiments the model propellers were 
all four-bladed ]. : ; 

(iii.) Variation of width proportion of blade was tried, 
ranging from that of the old experiments up to about 
twice the width. < 5 ; 

(iv.) Difference in blade shape ; by including the wide- 
tip pattern, in addition to the elliptical pattern solely 
used in the old experiments. = 

The blade outlines, sections, &c., are shown in Figs. 1 





* Paper read before the Institution of Naval Architects, 
April 10, 1908, 
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to 4, 548, For other particulars of the series-of 
0» ial peopelions tried, see Appendix I. 


II.—METHOD AND GENERAL CONDITIONS OF 
EXPERIMENT. 


§ 3. Method.—The experiments were the usual kind of 
what are described as screw experiments ‘“‘in open ”— 
namely, in undisturbed water (without model in front), 
the screw being mounted on the forward end of the shaft 
which drives it, the whole advancing through the water 
at a prescribed speed, the screw driven at prescribed revo- 
lutions per minute, and the thrust and turning moment 
being measured. h set of expariments on each screw 
consisted of some twenty runs at the same speed, at dif- 
ferent slip ratios; including a run or two, at beginning 
and end, with screw off, for eliminating constant resist- 
ances of apparatus. This series of runs, which occupied 
some 24 hours in the middle of each day, was daily both 
preceded and followed by a series of experiments, with the 
truck stationary and a turbine-brake dynamometer sub- 
stituted for the screw, to measure the “‘ working ” friction 
of the driving gear. : 

§ 4. Diameter of Screws.—Uniformly 0.8 ft. [as compared 
with 0.68 ft. in the old experiments AS 

§ 5. Immersion (to centre of shaft).—Uniformly 0,64 ft. 
[viz., 0.8 of the diameter, asin the old experiments]. 

$6. Speed (of advance).—300 ft. minute [as com- 

ied with 206 ft. psr minute in the old ex ents]. 
This was the highest ‘speed at which it would have been 
possible to obtain the desired range of slip ratio, without 
overstraining the a x 

§ 7. Boss of Screws.— Be boss common to all the model 
screws (see Fig. 4) was (as usual in our model screws) of 
the smallest practicable character. Some special experi- 
ments made with ordinary large bosses showed the effect 
of a large boss to be material, partly in its resistance, 
and still more in an increase of revolutions per minute, 
due presumably to stream-line action ; but, as both these 
effects are intimately involved with those of the oe 
or shaft tubes, which in the ship immediately p e 
the propeller, it seems best, where all these features are 
absent, as in the experiments with which we are here 
concerned, to oars the boss so far as possible. 

§ 8, Skew-Back of Blades.—The model screws employed 
in the regular series of experiments were without skew- 
back ; but experiments were made with four additional 
model screws having a skew-back of 15 deg. on the 
driving face, otherwise similar to four of . the L 
series,* and the skew-back was found to make no material 
difference in result. 


III.—ANALYSIS AND REDUCTION. 

§ 9. Basis.—It is, perhaps, in the system of analysis 
and reduction of the results, more than anything 
that the present series of experiments differs from the 
previous. The introduction of width portion and 
shape of blades as varying conditions, and the recognition 
of pitch ratio as having an important influence on 
efficiency, in any case necessitated some change; but 
also the possibility had presented itself to me, in course 
of study of the results of the previous experiments, of so 
harmonising the results that the relation of thrust to 
revolutions per minute could be calculated for a screw of 
any diameter and pitch by means of a simple formula, 
without using any diagrams or tables at all. 

§ 10. And apart from the convenience of being able to 
embody the results in such a form, it is, of course, always 
desirable, when possible, in harmonising the minor and 
accidental irregularities of a system of experiment results, 
to use a mathematical expression which some at least 
approximate theoretical relevance, in place of a mere 
graphic fairing of spots by a curve. The anal on, oan. 
of the series of thrust and efficiency curves yielded by the 
experiments on the individual model screws, was, in the 
first instance, based on the following simple formula for 
thrust in terms of revolutions per minute :— 


T=aR*-tR. .. (i) 


Where T = thrust; R = revolutions per minute; a = 
& coefficient depending on dimensions, &c., of screw ; 
b, one depending on the speed and pitch. 

§11. This formula embodies the following idea, which 
under certain ideal conditions would be theoretically 
correct.+ In any screw revolving in still water at various 
rotary speeds without axial advance, the thrust will, of 
course, be proportional to the square of the rotary speed. 
This fact is expressed by the term a R? of the formula, 
represented by the ordinates of the parabola A BC D 
in Fig. 5. If now we suppose the screw, while still 





* See Appendix I. These four skew-back screws were 
generally similar to Nos. 7, 8, 9, and 31 of the list. 

t+ Imagine an elementary blade mounted on the end of 
8 resistless spoke, revolving abt a circumferential speed R, 
and standing at an angle a from the plane of rotation ; 
the whole having an axial speed V relatively to the fluid. 











+R 


Then (:ce figure), assuming a “‘small,” if Ry be the cir- 
cumferential speed for zero thrust, we may put 
Vv 


c=5 


and 


revolving, as-before, at various rotary spéeds, to have 
a definite forward axial linear speed of advance V as 
well, there will, of course, then be a certain definite 
sptary speed revolutions per minute = Ro, say), at which 
the thrust will be zero, below which it will be negativ 

and above which it will be positive, but of pn own 
amount. And the formula expresses this decrease of 
thrust in terms of revolutions per minute, by the nega- 
tive term b R,; represented by the ordinates to the straight 
line ACE, cutting the — at C—namely, at I 

the revolutions of zero thrust. Thus the straight line 
ACE becomes in effect the zero line for the curve C D, 
regarded as the thrust curve for the speed of advance V ; 
and, similarly, the same parabola A BC D may be made 
to furnish the thrust curve for the same screw at an 

speed, by drawin omeatinny, Gs sloping line AC 


which re ts the term (-> R)oftheformula. _ 
§ 12. Even before the experiments herein described 
were begun, I had found that this formula ex the 


thrust curves of experiment, in general, remarkably well ; 
since, therefore, a new reduction was in any case neces- 
sary, this formula was unquestionably the right basis for 
at any rate the primary analysis of the results. ; 
13. Thrust.—Continuing the study of the formula, it 
will be seen that if, as is most convenient for such 
analysis, and as has been done in this case, we take as a 
conventional measure of the pitch, the travel per revolution 
at the revolutions per minute R, (of zero thrust), so that 


Vv 
P = ., 

Ro 
and, again, observing that for zero thrust at revolutions 
= Ry we must have a R,? = b we can eliminate the 
coefficient bin terms of a, V, and P. And assuming the 
coefficient a to have been correctly obtained for a screw of 
— design and unit diameter (diameter = D = 1), we 
obtain from equation (1) above the following two alterna- 
tive equations for thrust * :— 


=-*p ess 
by Fi Va-s (2) 
T=aD‘R*s, . i “ (3) 
where Pp 
p= D' 


or pitch-ratic, and S = slip-ratio as ordinarily reckoned— 
viz. (R-— Ro) +R. The former of these, expressing 
thrust in terms of oy and slip ratio, is perhaps the 
most intelligible; while the latter is often more con- 
venient for computation. 

§ 14. To enable the thrust for given speed and revolu- 
tions to be calculated by either of these formule for a 
propeller of any given ign and dimensions, it onl 
needed to determine the coefficient a as affected by dif- 
ference of design, the principal elements in which may 
be taken to consist in (i.) pitch ratio; (ii.) type, and 
blade width proportion. 

§ 15. It was found that the effects of these two prin- 
cipal elements might be taken as independent of one 
another, and that, as regards (i.), @ might be most 
correctly taken as proportional to p(p +21). Asregards 
(ii.), the value ___° ___ which, as just seen, is constant 
_ wip + St) ; 
for varying pitch ratio, was taken as the expression for 
the ‘‘ blade factor” B; the purpose of which is to denote 
what may be called the thrust capacity of the propeller, 
as dependent on type—i.e., whether three-blade ellip- 
tical, three-blade wide tip, or four-blade elliptical ; and 
within each of these ty on width proportion of blade. 
The value of this blade factor B, as obtained from the 
experiments, and as dependent on these variants, 
been indicated by the ordinates of three curves} (see 
Fig. 6, page 548) respectively proper to the three types 
just mentioned, on an abscissz scale representing blade 
width proportion, as indicated by “‘disc-area ratio”— 
namely, ratio of total blade area to disc area. (See 
Appendix I., last three lines.) 

£ 16. At “ same time, 3 a final ot of pea Sg 
of equation (1), as accurately expressing variation o 
thrust with revolutions, the thrust values of all the indi- 
vidual propellers, at a series of slip-ratio values, were 
carefully compared with thrust values calculated by 
formula; and on this information the thrust formula was 
corrected by multiplying the right-hand side by 1.02 
te 8). Making this correction, and also substituti 
‘or a its value in terms of the blade factor B, just ref 





* Substituting, in equation (1) of § 10, a Ry for 8, 
we get 
T =aR?—aR,R= a R(t is Be) = a R88. 


This is for unit diameter. For pellers of uniform 
design, area increases as (diameter? ; end, for given revo- 
lutions, so does thrust per unit of area as affected by 
speed ; thus given equation (3) of text. Next, remem- 
bering that ¥ 
and substituting for R in equation (3), we get 
aw: Ds a 8 

= ie ge Ee sees 
tae Re gp aw 

N.B.—In the analysis of the model propeller results, 
V has been taken in hundreds of feet per minute, and R 
in hundreds of revolutions per minute. 

+ See also the calculated B ordinates in Appendix IT, 
The values of B, as originally obtained from the model 


ta’ been corrected for salt water, conveniently for use 





Thrust = T = (cay) ER? (a -)=(*,) R?-(k V)R. 


ay eg in fresh water, have, in these curves and 
in ship calculations. 


to uation (2) of § 13 becomes the final thrust formula, 


iOws :— 
T=D°v?x B Pt, 1.028 (1-0.088) 
p 


“. 





(1-8) 

§ 17. To facilitate calouieam, & curve was computed 
expressing the last factor (involving S only) as an ordi- 
nate (= y) to a base (= 2) ex revolutions and 
tch relatively to as indicative of the slip ratio 8. 
This curve, commonly called the “zy” curve, appears 
in Fig. 7. Conveniently for ship screw caloulations, the 
numerical coefficients \used in the computation of this 
curve were chosen for expressing, not 
apgoues” 2° nas = ie speed = V, in knots; 
revolutions = R, in hundreds; diameter = D, in feet. 
We thus get as the expressions for « and y as follows* :— 


= Re Dp _ 1.0133 
Vv 1-8 (6) 


ee _H 
’= Bip + 21) * Devs 


- 8 (1-0.08 8) 
[ 0.0032162 Tet —s 


_§ 18. Effictency.—We have next to consider the effi- 
ciency reduction. The variation of efficiency with pitch 
ratio makes it impossible to bring all the results under 
one single efficiency curve, as was done for the 1884 ex- 
periments (1886 paper). it was therefore necessary to 
obtain a series of efficiency curves for a convenient series 
of round-number pitch ratios,+ such as appear in Fig. 7, 

549, plotted to the base “x” of the “‘x y” curve. 
hese are correct for the three-blade elliptical type of 
sdrews, and for a standard disc-area ratio of 0.48. To 
correct them for another type or disc-area ratio, or both, 
@ uniform efficiency deduction must be made, of 0.020 for 
three-blade wide tip, or 0.0125 for four-blade elliptical, 
also one appropriate to the disc-area ratio and fe. 
ratio in question, as indicated by the ordinates of the 
efficiency correction curves, to disc-area ratio in 
rg. 6, page 548. 

19, Efficiency for a pitch ratio intermediate between 
those for which the series of efficiency curves are shown, 
has to be obtained by interpolation, but in nearly all cases 
of practical occurrence the successive curves are so near 
— that this can readily be done by eye. 

20. The series of efficiency curves for the series of 
round-pumber pitch ratios, y to, were 
obtained from those for the four-pitch ratios of actual 
experiment, which _ ~ in Fig. 9, by means of cross 
curves, such as are shown in Fie. 10. In the former 
diagram the curves are carried to unity slip ratio, and in 
the latter to zero of pitch ratio; in both cases, of. course, 
far beyond the experimental data; this being done to 
help to guide the directions of the curves at the confines 
of the data. In thus extending the compass of the curves, 
as well as in fairing them throughout, regard was had, so 
far as the experiment data left room for any question, to 
the theoretically calculated curves in Figs. 11 and 12, on 
which I comment in Appendix III. : 

§ 21. Design.—The xy curve, with its companion 
efficiency curves, serves perfectly for, analysis of steam 
trials, where it is only needed to calculate thrust horse- 
power and efficiency, for known revolutions per minute 
and speed, with known ler dimensions. But for 
design, where it is generally desired to calculate 
dimensions suitable to given horse-power, revolutions, and 
speed, a difficulty arises from the fact that .diameter, 
an unknown quantity, enters into both z and y.t So, for 
poe of design, there were devised the curves in 

ig. 8,§ for which the abscissa C, is determined solely 
by the known horse-power, revoluti and ; while 
the corresponding ordinate C, determines the unknown 


c 





* In regard to the expression for z, 
1.0133 = 6.08 _ speed in hundreds of feet per min. 
6 speed in knots y 
In regard to that for y, from equation (4), § 16, 
en [= TV )~ pPt2 1.028 (1 - 0.088 
Div? L Devs i (L- 8) 
Then, converting V from 100’s feet per minute (see foot- 
note to § 13) into knots, and T V into H, this equation 
becomes 
jn 
100 p ae 
D? y3 (Sa) ot. (p + 21) 
100 





_ 1.028 (1 — 0.08 8) 


(L-—S? 


or 
H p # 8 (L-0.08 8) 
_ ° /___. = 0,0032162 —2 : 
D? V3" B (p + 21) (1-8) 
+ This diagram, as well as that in Fig. 8, 549, 
to avoid confusion, shows curves for an abrid, series of 
pitch ratios. Calculated ordinates for all the curves of 
importance, for the entire series of pitch ratios, are given 


in —— IL. 

i a y curves can be used for design, though with 
indifferent convenience, as follows :—If we choose a value 
for p, a series of chosen values of x, with the correspond- 
ing ones of y, determine corresponding ones of D from V 
and 7 oy Sates one thence ones of B from V and 
H by equation (6). Thus we can curves of D to base 
B (or yom ng area if preferred) for a series of values of 
p. The main objection is that for chosen p there is a 


very small range of choice of x without exceeding the 
practical range of B. 





§ See Note to $18. 
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diameter in terms of the same known quantities. The] ™ 


expressions for these two va'ues are :— 
0, = BE (=8 43. or) j 


B vs ¥ 
B be vs ( p . (8) 
Unlike the 2 y curve, this curve differa with pitch ratio: 
a eries of curves is therefore shown for the same series of 
pitch ratios as the series of efficiency curves accompanying 
the x y curve, which series of efficiency curves is also 
renroduced on the C, base to accompany the curve of Cp. 
§ 22. Unfortunately, it is never practicable to treat 
pitch ratio as an unknown quantity. Our usual prac- 
tice in using these data is to obtain diameter and efficiency 
for two or more of the pitch-ratio values for which curves 
are given, each for two or more values of .disc-area ratio, 
and plot the results on a base of total blade area.” In 
this way, the diameter and efficiency for any intermediate 
pitch ratio is indicated. ’ 
§ 23. Nominal Pitch.—It may be recollected that in 
the system of analysis and reduction just described, the 
pitch P. corresponding both to the pitch ratio p, and the 
slip ratio S, is throughout taken as equal to the travel per 
revolution for zero thrust; in other words, the revolu- 
tions of zero thrnet are taken as the zero of the slip-ratio 
e. Compari-on of the figures which we have calcu- 
lated from these data with the realisations in actual ships 
have led to the conclusion that the pitch or pitch-ratio 
figures used or obtained in these calculations, which we 
may term ‘“‘analvsia pitch ” should be taken as 1.02 times 
the nominal (or driving-face) pitch for ship.t 


(To be continued.) 


(7) 


Co 





MISCELLANEA. 

A REORENT issue of the Railway Master Mechanic 
records the following expeditious work done on a 96 in. 
vertical boring-mill at the Chicago shops of the Chicago 
and North-Western Railroad. With one machinist and 
two helpers, using two jib-cranes, fifty-four 56-in. tyres 
were bored in nine hours, without running the machine 
above its usual speed. This, which is at a rate of 
six tyres per hour, includes all delays incident to 
shop operation. With only one jib crane the maximum 
output obtained was forty-four tyres in nine hours, a 
decrease of 32 per cant. The mill, built by the Nilge- 
Bement-Pond Company, and fitted with a 25 horse-power 
variable-spsed motor, was to the designs of Mr. R. 
Quayle, superintendent of motive power of the Chicago 
and North- Weatern Railroad. 


According to tests carried out at the Iowa State 
College, in the United States, the effect of such substances 
as ensilage, manure. lime and sulphur, cinders, creosote, 
and sheep-dip on Portland cement is practically of no 
importance. Jola cement was , and briquettes com- 
posed of 1 part cement to 3 parts standard sand, as 
specified by the American Society of Civil Engineers, 
were experimented with. Those briquettes which were 
tested for the effect of ensilage were kept packed in the 
material in one of the col silos ; while for the manure 
and the cinder tests the briquettes were buried in the 
materials, the manure being from a horse-stable. For 
the sheep-dip tests the briquettes were kept inimersed in 
two solutions—one « solution of lime and sulphur, and 
the other a creosote dip. It was found that the. different 
treatments had little or no effect on the strength of the 
briquettes. 


In the course of an investigation of Balsamea Myrrha, 
a resin much appreciated by the ancients for embalming 
and for stopping bleeding, Werner von Bolton, of the 
Nonnendamm ble Works of Messrs. Siemens and 
Halske, near Berlin, isolated a compound which he calls 
burseracin ; the chemist Harries, of Kiel, has further 
studied this compound. Burseracin, and still more its 
derivatives—oxyburseracin—act on photographic paper; 
the latter substance slowly generates hydrogen ee 
but the photographic action does not appear to be due to 
the hydrogen peroxide. Both substances, which are not 
poisonous, moreover, emit some radiation, which dis- 
charges an electroscope. Mixed with blood in the presence 
of oxygen, both these substances yield a very elastic 
membrane; the strong healing effect of the resin, which 
is more pronounced in these compounds, appears to be 
based on this property. « 

The great height of the Eiffel Tower—nearly 1000 ft., 
three times the height of the highest, snecially-con- 
structed radiotelegraph'c tower, that of Nauen, near 
Berlin—has, since 1903. been utilised for radiotelegra phic 
purposes in the interest of national defence. A wooden 
beam was fixed to the to. of the tower, and from this 
beam four wires extend downward, fan-shaped. Down 
below four branches enter the shed, which serves as 
the transmitting station. Although the whole installation 
was only provisory, it has been possible to keep the 





* The disc-area ratio being: réckoned (see Appendix I.) 
for total area of outline without boss allowance, in com- 
puting the total blade area for ship propeller from the 
dismeter and disc-area ratio, a discount must be made, to 
allow for portion of area covered by In our general 
practice at Haslar this discount is 20 per cent. 

+ For preeent purposes I prefer this result of net 
experience to any estimate based on the relations between 
“analysis” pitch and constructional pitch in the model 
screws, partly because I question the adequate nicety of 
the pitch moulding of the model ers for such a 

urpose, partly becanse of the differences of condition 
ous ship propellers in use and model propellers 
under experiment, some of which are referred to above 
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tower in communication with the radiotelegranbic stations 
on the French coast, and even with Bizerta, in Tunis, North 
Africa. Currents of 6 kilowatts at 220 volts are taken 
from the alternating-supply mains of Puris and trans- 
formed up to 10,000 volts ; the plate condensers are placed 
in oil ; a wave-length of 1800 metres is used. The whole 
installation is now to be enlarged, and special stations are, 
to be erected ut Toulon, Brest, Cherbourg, Bizerta, Oran 
(Algiers), Ajaccio (Corsica), and at other naval ports. 
With 20 kilowatts it is hoped tosend waves over distances 
of 3000 kilometres. As the signals given in the shed 
could be overheard, a proper underground office is to be 
built at the E:ffel Tower. There has not been any 
particular trouble with atmospheric electricity. The 
station at the base of the tower was destroyed by fire, 
but is being rebuilt. 





Tue Juniox Institution oF Encingers —Through 
the munificence of Mr« Frink R Durham. a Bursary of 
the value of 257 per annum, wo be called, after the Chair- 
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man of the Institution, the ‘‘ Durbam Bursary,” is about 
to beannounced to the Members and Associates, of whom 
thoge between the age of twenty and twenty-two will be 
eligible to compete by writing a thesis on some technical 
subject chosen by the candidate. The first award will be 

e in October, and competing theses must be in the 
hands of the Secretary at/39, Victoria street, Westmin- 


ster, not later than September 1 next. 


Execrric Ratways 1x Hoitanp.—We are informed 
that a concession has been granted by the Dutch Govern- 
ment to the Amsterdam and North Holland Electric 
Tramway Con.pany to construct and operate a s)stem 
of electric railways in Holland. The system comprises 
about 50 kilometres of route running from Amsterdam 
North through Zaandam to Krommenie, from Zaandyk 

Wyk-aan-Zee, and Wormerveer to Purmerend. The 
Amsterdam and North Holland Electric Tramway Com- 
pany has entered into a contract with the Holland De- 
velopment Cumpany, 278, Heerengracht, Amsterdam, to 





construct the entire system, 
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THE LATE MR. J. WIGHAM RICHARDSON. 


Born in the year of Queen Victoria’s accession, 
Mr. J. Wigham Richardson, who died on the 15th 
inst., to the regret of many friends, played a con- 
siderable in that development of marine construc- 
tion which was one of the characteristics of the 


Victorian era. His work was none the less effective 
because quietly, almost unobtrusively, done. From 
to build iron ships on _ 


1860, when he first 
Tyne, up to the date of his death, he was ae e 
for the construction of a long line of ships, which not 
only assisted in establishing the shipping supremacy 
of this gag but extended our credit in forei 
countries. Indeed, it may be said that from the ae 
years a greater number of his ships were of a superior 
class for passenger and mail service to the vessels built 
in most other yards on the North-East Coast, where 
for many years the cargo type was predominant. In 
other ways he materially influen the progress of 
marine industries on the Tyneside. 

At the same time, the subject of our memoir exer- 
cised an influence far beyond professional circles, as 
he early developed a studious mind, a love for travel, 

an appreciation of the influence of sociology on the 
betterment of the condition of the working c 
These sociological characteristics were in some respects 
due to the influences of descent, the Richardsons of 
Cleveland being an old Yorkshire family, which, for 
several generations, had maintained all the noble 
characteristics of the Society of Friends, with which 
they have been identified, and especially in respect to 
rectitude and simplicity of life. Mr. J. Wigham 
Richardson was born at Torquay, in Devonshire, on 
January 7, 1837, the second son of Edward and Jane 
Rich n, of Newcastle-on-Tyne. He was educated 
first at the Academy at Newcastle of Dr. Collin; 
Bruce, who influenced the life of so many of the North- 
Fast Coast marine engineers. Later he attended a 
private school at Carlisle, and afterwards studied at 
the Society of Friends School at York. The earlier 
part of his professional training was got at the yard, 
at Gateshead, of the late Jonathan Robson, who built 
paddle and screw tug-steamers. Subsequently he 
attended classes at University College, London, 
Oxford and Cambridge being at that time closed to 
him because he was a Dissenter, He next attended 
classes at Tiibingen, in Wurtemburg, to study the 
German language, and later had private tuition in 
Newcastle in French, mathematics, and other subjects, 
which accounted for that breadth of view and logical 
mind which subsequently characterised his work. 

When about twenty-one years of age, Mr. Wigham 
Richardson—in 1858—became a member of the marine 
drawing-office staff of Messrs. R. and W. Hawthorn, 
later becoming acquainted with the practical work of 
the various departments. Needless to say, he applied 
himself with considerable diligence to the acquisition 
of a knowledge of all methods, as he thus early 
cherished an ambition of beginning work on his own 
account. This he was able to gratify when only 
twenty-three years of age, acquiring in that year— 
1860—the oldest iron shipyard ‘on the Tyne, founded 
almost at the a of the Victorian era by 
Mr. Coutts. There the first iron vessel—the Prince 
Albert—was launched in 1842. Messrs. Miller and 
Ravenhill, the well-known London firm, conducted 
the operations in the same yard priot to Mr. Wigham 
Richardson taking it over. ‘It then had an area of 
four acres, with a river frontage of 107 yards, and 
there were three building-berths, the maximum 
length being 320 ft. The number of men employed 
was about two hundred, and the putput about 4000 
tons per annum. It is not possible here to deal 
at any length with the work carried out by the 
firm ; but as indicative of the development which 
has taken place, it may be stated that in the forty- 
two ew during which the Neptune Works con- 
tinued under the immediate direction of the subject 
of our memoir, the area was extended to 27 acres, the 
production increased ten-fold, often exceeding 40,000 
tons, and many of the vessels were of the high-class 
passenger type. In 1889 the firm became a limited con- 
cern under the style of Wigham Richardson and Co., 
Limited, the late Mr. Richardson acting as chairman. 
In 1903 this company amalgamated with the firm of 
Messrs. C. 8. Swan and Hunter, Limited, Mr. Richard- 
son becoming the vice-chairman. He thus continued to 
contribute to the success of the largest merchant ship- 
building concern on the river. 

Mr, Wigham Richardson exercised considerable in- 
fluence on the rules of Lloyd's Register. In the early 
ee of his career he wrote a pamphlet regarding these 
rules, and this attracted a great deal of attention. 
One of his contentions was that strength in ships is not 
necessarily obtained by weight of material, he v 
clearly pointed out that in many cases quite the 
reverse was the case, and that the scantlings laid down 
by Lloyd’s' resulted in loss of strength. Of course, 
great have taken place since those days. The 
mere change from iron ‘to steel has made an enormous 
difference in the construction of ships. Of other special 
technical details with which Mr. Wigham Richardson 





was concerned, mefition may be made of some inter- 
mre, umn. A ferry steamers built by him for the Prus- 
sian Government to carry railway trains across the 
River Rhine. He also a great deal to do witha 
number of important Italian. emigrant steamers de- 
—_ to develop a traffic from Italian and other 

editerranean ports to South America. Naturally 
the ideas embodied in those steamers have been very 
much modified and improved in the course of time. 
As the operations of the Neptune Works increased in 
extent and. importance r. Wigham Richardson 
became more and more occupied with the general 

licy of his firm, leaving the technical details to a 

ge extent to his colleagues. 

Mr. Wigham Richardson took a very liberal view of 
the duties of an employer of labour, apart wy “084 
from his ambition to continue in close personal friend- 
ship with his staff and with the great majority of the 
workmen. Schemes of co-partnership for the benefit 
of workmen were ever a source of t interest to 
him, and he admired what his friend, Sir George 
Livesey, did for the workers of the South Metro- 
politan Gas Com . Mr. Richardson was a direc- 
tor of the Walker and Wallsend Union Gas Company, 
and, after many years of negotiation, he succeeded 
quite lately in introducing an admirable co-partner- 
ship system into that company, the benefits of which 
will doubtless be felt by all concerned. Under this 
scheme a bonus is granted to’ all officials and work- 
men, calculated on their ordinary annual salaries and 
wages, subject to the company’s sliding scale system, 
the bonus accruing being invested in the stocks of the 
company. 

He ed it as a duty to share in the public 
administration of local laws, and to develop as far as 

iblé the social life of the people. Thus he was a 
ustice of the Peace, chairman of the local licensing 
bench, a member of the County Council, and took a 
great interest in the educational committee work. He 
was a patron of Art, and the Walker Mechanics’ Insti- 
tute profited much, as he gave many paintings to form 
what it is hoped will ultimately be a valuable art gal- 
lery. He travelled much, visiting Poland, Russia, the 
battlefields of the Franco-German and Crimean wars, 
Greece, Turkey, Italy, Canada, United States, South 
Africa, and the West Indies. Not only had he stored 
up much information regarding these countries, which 
made him a most interesting companion, but he illus- 
trated these to his more intimate friends with water 
colour and other sketches made during the trips. Of 
a quiet disposition, he did no} take a great part in the 
Sao ear of the technical societies, but he was a 
resident of the North-East Coast Institution of Ship- 
builders and Engineers (1890-1). He was also a 
member of the Cleveland Institute of Engineers. He 
was one of the early members of the Institution of 
Naval Architects, and frequently attended their meet- 
ings ; indeed, he was present at one of the meetings 
about a fortnight ago, and seemed to be in good health. 
Unfortunately, however, he suffered from a malady 
which necessitated an operation in London early last 
week, and to the after effects of this he succumbed 
somewhat suddenly on the ——— of the 15th inst., 
to the great regret of many who admired the work he 
has done, and still more of those who enjoyed the rare 
privilege of the friendship of a man of wide culture 
and sterling character. Mr. Wigham Richardson is 
survived by his widow, whom he married in 1864, the 
eldest daughter of the late J. P. Thoel, of Wycombe 
Marsh, and by three sons and two daughters. Two of 
the sons are directors of the shipbuilding compan 
whose prosperity their father so materially humeal 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 10. 

Since writing last there has been a general tumble 
in iron and steel prices outside of steel rails. The 
greater combinations are still endeavouring to check 
the force of the downward tendency. It is believed 
the combination in pig iron will be dissolved, or, at 
least, that the members will be relieved of the obliga- 
tion to adhere to fixed prices. The large stocks of pig 
at furnaces have been melting very slowly, and this is 
the secret of the break. e banks—to the extent 
that banks are sustaining the trade—are showing an 
unwillingness to further extend credit. The indepen- 
dent makers are catching most of the business, and 
until there isa decided improvement, the independents 
will take the benefit. Present selling prices are 1 dol. 
to 2 dols. per ton below the combination price. The 
larger interests have pursued a defiant course all along. 
The decline in plates, bars, and fabricated material 
has been such as to make many incline to the opinion 
that the greater manufacturers will have to give way. 
Their argument is that but little benefit will be derived 
if a reduction were made unless the railroads, which 
consume over one-half of the output, begin to buy. 
The railway people say they will not re-enter upon 
their former progressive policies until the attitude of 
the Government towards them is determined. The tin- 
plate industry is returning steadily towards its former 
status, One company has just secured an order for 





6000 boxes of tin-plates for shipment to Japan. 
Numerous domestic orders have been booked quite 
recently, and 85 per cent. of the tin-plate making 
capacity is now at work. The sheet capacity is up to 
48 per cent., and wire-making capacity is up to 75 per 
cent. The shop demand for wrought-iron pipe is also 
better at the reduction of 2 dols. per ton. Bars have 
dropped 5 dols. to 6 dols. and fabricated steel 8 dols, 

r ton, with a consequent improvement in demand, 

teel billets have dropped just enough to draw in 
orders. Bessemer pig is sustained by the combina- 
tion. 

So it seems that, outside of railroad requirements, 
the lower quotations are stimulating demand. Large 
quantities of material will soon be called for at the 
lower rates. The output of coke is still light, because 
the greater customers—the big steel plants—are not 
getting business as fast as the smaller. 





NOTES FROM THE NORTH. 
Gascow, Wednesday. 

Glasgow Pig-Iron Market.—On Wednesday morning of 
last week the pig-iron market was steady, but no dealing 
took place. Cleveland warrants were quoted at the close 
at 52s. 1d. cash, 50s. 9d. one month, and 49s. 3d. three 
months ‘sellers. In the afternoon the market remained 
fairly steady, and Cleveland warrants were done at 52s 04d. 
cash and 50s. 10d. one month. The turnover was only 
1500 tons, and closing sellers quoted 52s. 04d. cash, 50s. 11d. 
one month, and 493. 3d. three mon On Thursday 
morning no transactions took place, and at the close the 
quotation for Cleveland warrants was steady at 52s. 04d. 

firmer at 51s. one month, and steady at 493, 3d. 
three months sellers. In the afternoon quietness again 
prevailed, and no business was recorded. Cleveland 
warrants were unchanged at 52s. O4d. cash, easier at 
50s. 104d. one month, and firmer at 493. 44d. three 
months sellers. The market was closed both on Good 
Friday and Easter Monday, the latter day being also 
Glasgow ‘Spring Holiday. On Tuesday morning, when 
business was resumed, the market was very quiet, and the 
only dealings were two lots of Cleveland warrants at 52s. 
om and 51s. 6d. nine days. The close was steady at 5ls. 11d. 
cash and 503. 104d. one month sellers, and there were buyers 
at 49s. 2d. three months. At the afternoon session the tone 
of the market was practically unchanged, but only 1(00 
tons of Cleveland warrants were done at 5is. 11d. cash, 
with buyers over. aa J sellers quoted 52s. cash, and 
51s. one month. When the market opened to day (Wed- 
nesday) the tone was rather easier, and some 1500 tons 
of Cleveland warrants changed hands at 51s. 11d. cash, 
503. 9d. one month, and 493. 3d. three months. At the 
close sellers quoted 51s. 11d. cash, 503. 9d. one month, 
and 49s. 3d. t months. In the afternoon the market 
was again easier, and 3000 tons of Cleveland warrants 
were put through at 5ls. 10d. and 51s. 9d. cash, and 
49s. 14d. three months. The closing quotations were 
5ls. 10d. cash, 50s. 8d. one month, and 49s, 2d. three 
months sellers. The following are the market quote- 
tions for makers’ (No. 1) iron :—Clyde, 64s. 6d. ; Gart- 
sherrie, 65s. ; Calder and Summerlee, 65s. 6d. ; Langloar, 
68s. ; and Coltness, 88s. (all shipped at G w); Glen- 
garnock (at Ardrossan), 65s. 6d.; Shotts (at th), 65s. ; 
and Carron (at Grangemouth), 69s. 

Sulphate of Ammonia. — The sulphate of. ammonia 
market continues to have a strong tendency, and spot 
parcels are still scarce. The price ruling is from 
12/, 12s. 6d. to 12s, 153. per ton for prompt business, 
Glasgow or Leith. The amount shipped from Leith 
Harbour last week was 744 tons. 


Scotch Steel Trade.—‘* No change” is again the report as 
to the condition of affairs in the Scotch steel trade. The 
present spell of dulness has continued for a long time 
now, and there are some who state that no marked im- 

rovement may be looked for for some time to come. 
Bpecifications are very scarce, especially for heavy mate- 
rial, and much difficulty is being experienced in keeping 
rolling-mills running, inquiries continued to arrive 
for structural sections, and in many instances these have 
resulted in business, in fact quite a large quantity of 
structural material has recently been booked. No altera- 
tion has been made in prices. 

Malleable Iron Trade—Prices Reduced.—No improve- 
ment in the demand i’ malleable ony has aged ar 
since last and very irregular running 0! 
various catabtichasents still prevails. In the hope of induc- 
ing orders a reduction in prices has just been made. The 

est of Scotland Associated Malleable-Iron Makers held 
a meeting yesterday, when the subject was under dis- 
cussion. ithe decision arrived at, though not unanimous 
it was reported, was that an all-round reduction of 5s. 
per ton be made in the current prices. The basis quota- 
tion for crown bars for the home market will now be 
62. 10s. per ton, less 5 per cent., and steel bars, 6/. 12s. 6d. 
per ton, less 5 per cent. This, the second reduction this 
year, makes a Pall of something like 1/. 12s. 6d. per ton 
within about twelve months. 

Scotch Pig-Iron Trade.—With the break for the Easter 
holidays, the Scotch pig-iron trade has been a little 
uieter during the past week. The demand from the 
Sputh has not been so good, and local consumers have 
also been rather quieter in demand. The export trade 
continues very fair, and fresh inquiries from abroad are 
about an average. , 

Scotch Tube Trade.—It is reported that negotiations for 
an amalgamation of all the Scotch tube-makers have been 
proceeding for some time. One of the objects of such 
& combination would be the reduction of useless com- 
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petition. No information can be obtained as to the 
roposed union, but it is understood that nothing definite 
has yet been arranged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Amalgamated Enginemen.—Shefiield has always afforded 
an ideal venue for conferences relating to industrial 
mattera, and when the biennial conference of the National 
Amalgamated Union of Enginemen, Firemen, Mechanics, 
and Electrical. Workers opened at the Montgomery Hall 
on Bank Holiday, Monday, this fact was amply recog- 
nised. Delegates from seventy-eight branches were in 
attendance, Mr. W. H. Proudler, president, being in the 
chair. The treasurer (Mr. J. W. Brecknell) reported that 
the funds of’ the society had increased from 7252/. to 
10,5002. since the last meeting. The membership now 
stood at 5541, of which approximately 600 belonged to 
Sheffield. A remarkable feature in connection with the 
two years’ working was that the society’s unemployed 
had been less than 1 per cent. In the course of 
his presidential address, Mr. Proudler dealt with the 
greater need for the efficient organisation among the 
workers, because of the closer alliance that had wn 
up between employers. Otherwise, he said, industrialists 
must inevitably be left behind in the race. The chief 
business was transacted on Tuesday, when, after the 
re-election of officers and executive, the revision of the 
constitution was dealt with. The executive committee 
recommended that the constitution be al to make it 
permissible to accept members into the trade department 
only, instead of, as formerly, making it compulsory for 
members to join both the trade and the out-of-work 
departments. Another suggestion made by the com- 
mittee was that the trade fund and the out-of-work fund, 
along with the accidents compensation fund, be amalga- 
mated. The recommendations were agreed to, and a 
number of minor alterations of rules from branches were 
considered. 

Reduced Dividend.—In common with a good many 
other large steel concerns, Messrs. Sanderson Brothers 
and Newbould, Limited, of Sheffield, are paying a 
reduced dividend as the result of last year’s working. 
The heavy increase in the cost of raw materials and fuel 
has proved an enormous handicap to the steel trade, and, 
in common with other firms, Messrs. Sanderson Brothers 
and Newbould have suffered from this effect. In their 
fortieth annual report the company state that though the 
volume of business was more than maintained, the ve 
serious increase in prices of fuel and raw material, which 
it was impossible to cover in the selling prices owing to 
keen competition, militated —- the year’s greater 
profit which would otherwise have been realised. The 
net profit for the year amounted to 7786/. 5s. 5d., and out 
of this 22487. had been already paid for the year’s interest 
on the preference shares, and also interim dividends on 
the ordinary shares, amounting to 15007. This left a net 
balance of 40387. 5s. 5d., which the directors recommend 
distributing at the rate of 3 per cent. 


The late Mr. William Platts.—We regret tc have to 
record the death, from Bg re at his residence, The 
Brooms, Sheffield, of Mr. William Platts, of the firm of 
Messrs. George Turton, Platts, and Co., Sheffield. Mr. 
Platts was born in 1862, and served his apprenticeship at 
Messrs. Marshall, Sons, and Co., Limited, of Gainsborough. 
He was subsequently the representative of the firm at 
the Melbourne Exhibition, and in Australia from 1886 
to 1890. On returning to England he joined Mr. George 
Turton, and the firm, under the now well-known title of 
Messrs. George Turton, Platts, and Co., commenced the 
manufacture of railway buffers, volute and spiral springs, 
&c. Mr. George Turton retired from the business in 
1894, leaving Mr. Platts sole proprietor. 


Fifty-Six Years’ Service.—After 56 years’ unbroken ser- 
vice with-Messrs. W. K. and C. Peace, Limited, the 
Sheffield steel file firm, Mr. Isaac Biggin, the manager of 
the file Copstnens, retired on Saturday last owing to ill 
health and the weight of his 70 years. © occasion was 
made all the more interesting by two mtations, an 
enlarged rag me and a purse of gold, which were pre- 
sented to Mr. Biggin at the Eagle Works, and to which 
every department in the works contributed. Mr. Biggin 
was, unfortunately, unable to be present on account of 
his failing health, but wrote his thanks, Miss Biggin 
attending to acknowledge the gifts. 


. tron and Steel.—The Easter holidays had a retarding 
influence on the anticipated stimulating effect of the 
Birmingham meeting, and although a few orders provided 
fair employment in the rolling-mills during the holiday, 
most of the steel works in the East End closed down for 
the week. Generally speaking, there is a slight falling 
dhe the bn me + a In =e oe departments, 
ncluding the puddling forges, rolling-mills, forges, 
foundries, &c., there oan rs sae lg in Starch last year 
upon last month of 125 in the number of men employed 
the biggest increase being in the rolling. mills. fn 8 
departments there was an increase last month upon 
March, 1907, of 249. Trade in the tool and agricultural 
tool and implement branches has remained fairly steady, 
although business in sheep-shears has now closed with 
the two best markets of the world—Australia and the 
United States. It is expected, however, that orders 
will shortly be arriving from the Argentine. The con- 
tinued stagnation in the crucible-steel department is 
Causing manufacturers anxiety. Engineers in various 
parts of the country are unable to book orders, and they 
fear that further depression is ahead. The finished-iron 
rade is more favourably situated, competition by the 
large works for contracts for pipes and other castin 
ing particularly keen. The iron market remains fairly 
steady, the prices current in Sheffield being : Lincolnshire 





forge-iron, 51s.; foundry, 52s.; ic, 52s. 6d.; Derbyshi 
forge, 50s.; foundry, 51s. to 51s. 6d.; East Coast 
tite, 66s., less 24 per cent.; West Coast, 70s., less 24 per 
cent.; bar iron, 7/.; Bessemer billets, 7/. 10s.; Siemens 
ditto, 82. 
South Yorkshire. Coal.—Not a great amount of extra 
ressure has been feit at the pits as the effect of the 
lidays, there having been sufficient stocks in hand to 


meet the extra demand. Local owners have sold pretty | P 


largely for delivery during the coming summer. Present 
prices in South Yorkshire maintain their ratio value in 
respect to the two classes of fuel of Derbyshire and 
Nottinghamshire, and Yorkshire owners have so far 
declined to accept invitations to reduce their lists. For 
the moment South Yorkshire owners have fixed their 


rates varying from 10s. 6d. to 11s. 3d. ton, but there 
is a slight tendency towards greater ——, and. the 
opening of the shipping season is regarded wi 


House coal remains firm, the wit See caging 
ness. House remains firm, the wintry wea‘ i 
a fillip to this brand of fuel. sa 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.esBRouGH, Wednesday. 
The Cleveland Iron Trade.—The market was re-opened 
to-day after the holidays, but very few people put in an 
attendance on ’Change, and the amount of iness done 
was pee a a © oye Quotations for pig iron were all 
but nominal. The uncertain feeling which very often 
follows aoapeem sd after a general holiday was noticeable, 
and traders would hardly discuss business. No, 3 g.m.b. 
Cleveland pig was put at 51s. 9d. f.o.b.; whilst No. 1 
was quoted 54s, 3d,; No. 4 foundry, 50s. 3d.; and No. 4 
forge, 48s. 9d. The general market quotation for early 
delivery of Nos. 1, 2, and 3 East Gast hematite pig 

was 58s. 6d., at which figure there were both makers an 
merchants prepared to sell, though some of the former 
were inclined to hold out for arather higher price. Ship- 
mente of pig iron up to date this month average 4700 tons 
per working day as compared with a daily average of 
nearly 6600 tons for the corresponding period a year ago. 
The clearances for April, 1908, are thus rather disap- 
inting. Whilst they do not come up to expectations, 
Cues it is gratifying to know that the shipments, 
together with the consumption delivered in other ways, 
are such as to necessitate continued withdrawals from the 
ublic warrant stores, which, so far this month, have 
oon drawn upon to the extent of close on 10,000 tons of 


Cleveland pig, and the total stock held in the warrant 8 


stores is now only some 62,000 tons odd. There is little 
or nothing doing in Spanish ore. Rubio, of 50 per cent. 

uality, is put at 15s. 6d. ex-ship Tees, but that is more 
than consumers are d to give, and, on the other 
hand, dealers declare that it is too low a figure to leave 
7 oa profit. Freights, Bilbao to Middlesbrough, are 
33. > 


Manufactured Iron and Steel.—There is not very much 
new to report concerning the various departments of the 
manufactured iron and steel industries. The labour 
troubles are interfering with certain branches, but pro- 
ducers of all descriptions of material seem disinclined to 
reduce quotations, as they consider such an action at the 
— moment would not in the t induce buying. 

mmon iron bars are 7/.; best bars, 7/. 7s. 6d.; best best 
bars, 7/7. 15s.; packing iron and steel, 5/. 103.; iron and 
steel ship-plates, 6/. 53.; iron and steel boiler-plates. 
7l 5s.; iron ship-angles, 7/.; steel ship-angles, 5v. 7s. 6d.; 
steel strip, 62. 15s.; steel hoops, 7/.; and steel joists, 
5l. 15s.—all less the customary 24 per cent. di t. 
Cast-iron chairs are 3/. 10s.; cast-iron columns, 6/. 10s.; 
heavy steel rails, 5/. 153.; and steel railway slee 
61. 10s.—all net cash at works. Iron and steel galvani 
corrugated sheets, 24 gauge, in bundles. are 12/7. 10s.—less 
4 per cent. 


Stockton Malleable-Iron Works Closed.—The Malleable- 
Iron Works of the South Durham Steel and Iron Company 
have been closed in consequence of slackness of trade 
som y the engineering and shipyard strikes. For 
several weeks these works have not _— fully employed, 
although lately the wages’ bill has been ween 30007, 
and 40007. per week. The product of these works is 
exclusively ship-plates, and with practically no ship- 
building being carried on on the North-East coast, speci- 
fications are not to be had. The unreasonable action of 
the unionists in Northumberland and Durham is creating a 
very serious situation for all manufacturers in the district. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Business has, of course, been interrupted by 
the Easter holidays. The best large steam-coal has made 
16s. 3d. to 16s. 6d. hile i 
have ran 
house- 


quoted at 19s. to 22s. 
to 18s. per ton. As 
Ly eped - bne pe Se seen ne 

iron, and charges, including freight, insurance, 
Cardiff or Newport. 

Dowlais.—The short time which has prevailed in some 
a ggg at Dowlais has been increased by the Easter 
holidays. The Big Mill, however, before the holidays 
commenced, had a x output of miscellaneous light 
goods. The Goat Mill was also employed pretty well 
upon heavy steel rails. 

Devonport Dockyard.—A further extension of elec- 
ae 4 as @ motive power commenced in the 

ut: 


gee. 
: 
i 








Yard, Devonport, the object being to substitute’ 


motor for steam-driven 

lofts. It is expected that the will be in 
working order by June. Two additional underground 
extensions of the telephone system of the North Yard 
are in progress, to lin up the Exchange with the flag- 
captain’s and engineering manager's offices respectively. 


~ 

The Forest of Dean.—The principal subject of discussion 
at the annual meeting, at Cinderlord. of the East Dean 

‘arish Council was the question of railway accommoda- 
tion. It was admitted .Western Railwa 
Company, in putting motors upon the Bullo branch, di 
much to meet the public demand ; but this. is not con- 
sidered sufficient, and the meeting asked the company to 
extend the system to Mitcheldean-road, on. the and 
Hereford section, torun workmen’s trains, and to provide 
a new halt at Lower Londley, to meet the needs of 
Blakeney and district. ‘ cay 

The Swansea Valley.—There has been an average out- 
fue of ingest ee steel trade. The demand for steel 
bars has about normal.. The tin-plate mills 
been fairly actiye. The collieries king 
regularly, ae to the holidays, and full working was 
resumed on Wednesday. ; 

Hobbs Point.—It has been decided to increase workshop 
accommodation at Hobbs Point Pier. Additional machines 
are to be erected, and working facilities will be generally 
improved. : 

Coal Exports from Cardiff.—Mr. W. North Lewis, pre- 
iding at the monthly meeting of the Cardiff Chamber > 
Commerce, referred to the fact that, although the coal 
trade of the United Kingdom for the quarter showed an 
increase of 836,633 tons, there was an increase of only 
14,000 tons from South Wales. Taking the port of 
Cardiff alone, there was a decrease of 113,159 tons. On 
the other hand, New showed an increase of. 101,448 
tons. How far these figures were affected by the facilities 
afforded by the port authorities was, he thought, a matter 

for serious consideration. 





PersonaL.—Messrs. Severn and Co., agents for 
able railway material, machine-tools, forgings, &c., inform 
us that they have opened a wees Ly gery in con- 
nection with their business. This firm has just chan 
its address from 25, Abchurch-lane to 20, Budge-row, E.C. 


Ferro-Conorete Fioors.—The United Kingdom 
Fireproofing Company, Limited, of 47, Victoria-street, 
W., have sent us partic of a test made at their 
works of a floor having a clear span of 24 ft. and a width 
of 12 ft. The floor, which had a total depth of 12 in. and 
an effective depth of 10 in., was desi to carry a live 
load of ? cwt. per foot super with a factor of safety of 4. 
It was built up of concrete tubes 3 ft. long, 12 in. wide, 
and 7 in. deep, supported on ferro-concrete beams. In 
the test it carried without failure a total load of 161,280 Ib. 
Hie distributed, with a deflection at the centre of 

— in. 


Frencu Rartways.—The length of railway conceded 
and declared of ay utility in France amounted at the 
close of 1907 to oe Oe as compared with 27, 
miles at the close of 1 The length of line in act 
operation at the close of 1907 was 25,1584 miles. The defini- 
tive concessions stood at the close of 1907 as follows:—Great 
networks, 23,2663 miles ; secondary net miles ; 
industrial lines, 1724 miles; State network, 1923? miles ; 
or altogether, 26,1858 miles. The balance of 12174 wiles 
was represented by eventual concessions. Lines of local 
interest were conceded at the close of 1907 to the extent 
of 6268? -miles; of which 4605 miles were in actual 
operation. 











Contracts, —The Cer of Birmingham Cor tion has 
accepted the tender of Mr. E. J. Jennings, of West Walls, 
Westgate, Newcastle-on-Tyne, for the purchase of the 
whole of the generating sets, direct-current transformers, 
balancers, &c., which, until recently, formed their gene- 
rating plant'at the Dale End Station.—Messrs Bateman’s 
Machine-Tool Company, Limited, Hunslet, Leeds, have 
received an order from Measrs. Scotts’ Shipbuildin 
Engineering Compeny. Limited, of Greenock, 
72-in. by 72-in. by 16-ft. high-speed planer, and 
Messrs. John Brown and Co., Limited, Sheffield, for one 
42-in. by 36-in. by 10-ft.—Messrs. les, Leach, and 
Co., 6, Victoria-avenue, Bishopsgate-street Withou 
E.C., inform us that they have received from Messrs. 
Osborn and Co., Limited,* Sheffield, an order for ‘a 
2000-volt two-phase alternating-current induction motor 
for driving two 10-in. and one 8-in. mills at their works, 
The motor is rated at 350 brake horse-power, 


bg 
from 





Tue Fastest WARSHIP IN THE WorRLD.—On the ter- 
mination of the very severe series of trials which shé has 
satisfactorily undergone, H.M.S. Tartar, the ' turbitie 
torpedo-boat destroyer, built by Messrs. John I. Thorny- 
croft and Co., Limited, of Southampton, was finally in- 
spected by Rear-Admiral MacGill, Admiral-Superinten- 
dent of contract-built ships, on Wednesday, April 15: 
The Tartar is the fastest warship afloat, its speed on thé 
official trials being 35.672 knots as a mean of six runs. 
During six hours’ run the mean speéd proved to be 35.363 
knots, while the fastest run was at raté of over 87 
knots. : ae rary 2g by contract was 33 knots. 
The vessel is t. long, the propelling m ery bei 
Parsons turbines and six Thornycroft « vtor-tabe botlent 
Both machi and boilers were constructed by 
Thornycroft. e armament consists of three 12-pounder 
gans and two torpedo-tubes. -The veseel has now 
taken into commission by the Fleet Reserve, and will be 
stationed at Sheerness, where the’ wireless telegraphic 
apparatus will be fitted forthwith, - ~ tt me eny my 
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LAMINATED SPRINGS FOR PRIVATE OWNERS’ RAILWAY WAGONS. 


‘or Description, see Page 554.) 
q.2. 
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BEARING SPRING FOR /2 TON WAGONS. 
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BEARING SPRING FOR 8 & IO TON WAGONS. 
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SPRINGS OF EQUAL WEIGHT UNDER A MAXIMUM 
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BEARING SPRING FOR 20 TON TANK WAGON S. 





Tue Junior INsTITUTION OF ENGINEERS.—At a recent 
meeting of this Racpitotieny the Chairman, Mr. Frank R. 
Durham, Assoc. M. Inst. C.E, presidi oe, & veuy Ste. 
vecking paper on ** Automatic Fire Extinction cv) Vice 

‘actories” was read by Mr. George T. Bullock 
Chairman) A.L. (LEE. chief surveyor ‘to the Union 
Assurance Society. The history of the subject was first 
lightly touched upon, and reference made to the types of 
rm known ee the Vulcan, the early 

rinnell, Witter, Walworth, 
Titan, Galloway, Ma Mayall, a Hudaon ; whilst those of 
the modern types— Grinnell, Witter, Fag Hoff. 
mann, &c., were ape Se dealt } ag he essential 
ee, ss 
sori and the 
tection was needed were to budge wher ra ne 
to water supplies were entered into, including town 
mains,. counted gravity tanks, private reservoirs, pres- 
sure-tanks, pumps, and automiatic injector + ingadar 
ot to the e of sprinklers were 
sereadsians, boss afte Chal dir Waeietee bom 
connettion:, we type systems, pres- 
sure-gauges, alarm-gong, and other im: t Cerca 
of the subject were Crested, and in usion the author 
gave some valuable statistics showing the eff ‘ffoon of auto- 
matic fire-extinguishing apparatus in actual operation. 
The 9 Pe we args gp A oc wrangeeelnGin Here as 
specimens of sprinklers were exhi . An ‘ 
discussion ensued, in which Messrs. J — From Clearing 
i ’ House Draweng 10. 
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BUFFING SPRING FOR 8,10 & 12 TON WAGONS & !0 TON TANK WAGONS. 
BUFFING SPRINGS FOR WAGONS OF HIGHER CAPACITY TO HAVE i4PLS 
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THE EGYPTIAN MAIL TURBINE-STEAMERS “HELIOPOLIS” AND “CAIRO.” 


CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN, GLASGOW. 


(For Description, see Page 560.) 





























Dome or Din1nG-SALoon. 





Fie. 10. View rrom NaviGatiInc-BRIDGE. Fig. 11. 








Fic. 12. First-Ciass Dintnc-SaLoon, Lookine AFT. 
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Fie. 21. Frrst-Ciass Passencers’ Liprary, LOOKING AFT. 























Fic. 22. In tHe First-Criass Passencers’ LOuNGE. 
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THE NEW AUSTRALIAN MAIL 
CONTRACT. 


Tue definite completion of the protracted nego- 
tiations in connection with the new Australian mail 
contract, and the placing of the orders for the new 
steamers, may be accepted as disposing, at least for 
ten years, of the proposal to inaugurate a high- 
speed ‘* All-Red” service to Australia. The mail 
contract has been made by the Commonwealth 
Government with the Orient Line, a company long 
identified with the Australian trade, and still 
managed by Messrs. Green and Anderson, repre- 
senting families whose connection with the service 
dates from sailing-ship days. The Orient Line, as 
a consequence, are building five new steamers, and 
these, in association with the vessels of the Penin- 


>| sular and Oriental Company, the contractors for 


the British Government mail service to Australia, 
promise material improvement on the existing time 
to and from the great island colony. The new 
service, which is toe begin in February, 1910, will 
have as a European terminal port Brindisi, 
instead of Naples, as at present. The former offers 
better railway facilities to and from London, and 
shortens the sea route by about 180 miles, The 
maximum time taken from Adelaide to Brindisi 
will be 650 hours, instead of 696 hours, as at 
present ; but outwards the new time allowance is 
only 638 hours, Both times include the periods 
for the usual stoppages, notably at Freemantle and 
at Colombo. During the season of the south-west 
monsoon 36 hours additional will be granted. The 
amount payable by the Australian Government for 
this improved fortnightly service is to be 170,0001., 


71 as compared with 120,000/. now and 85,0001. under 


the contract which terminated in 1905. 

An important change, made since 1905, is that 
the contractors bind themselves to employ only 
white labour on board the ships. Nor can native 
labour be utilised for such work as coaling the 
vessels within the limits of the Commonwealth. 
The employment of white labour was not impera- 


®| tive under the contract which terminated in 1905, 


but formed a part of the ment made for that 
year onwards. The Orient Line until 1905 had 
employed a large number of Lascars as stokers, 

ustralian 


2| but in deference to the wish of the A 
564 | Government they reverted to white labour, and it 


will be interesting to learn whether continued 
experience will show that white labour, especially 
in the hot climate of the Red Sea, is as efficient as 
Lascar labour, There may be. sentimental reasons 
for this preference of the Australian Government, 
but there is no doubt that other lines find physical 








conditions less conducive to the employment of the 
Circassian in preference to the Asiatic, and from 
the Imperial standpoint there seems to be no reason 
for replacing the conscientious and temperate native 
of our Indian dependency by the European, who 
is not infrequently neither temperate nor self- 
disciplined. 

The time occupied on the voyage, which from port 
to port is nearly 9000:nautical miles, will necessi- 
tate a considerable advance in speed and power. 
On the longest uninterrupted run—from Suez to 
Colombo—which is to occupy ten days, the rate 
will be 16 knots, as men 15 knots now ; but the 
vessels are.to be built with a reserve of power to 
ensure regularity in arriving at the various calling 
ports, as well as at the destinations, so that the 
sea-speed aimed at in the contract will be about 
16} knots. Before comparing this speed with the 
much higher rates anticipated in the scheme for 
the ‘‘ All-Red” route to Australia, vid Canada and 
the Pacific, it may be noted that the Orient liners 


H.| projected are to have a gross register tonnage of 


12,000 tons, according to the contract, and conse- 
quently the realisation of 174 knots on trial will 
require machinery of 12,000 indicated horse-power. 
The vessels designed to comply with these condi- 
tions will be 535 ft. long between perpendiculars, 
63 ft. in beam, and 38 ft. in depth moulded, and 
will have a cargo capacity of 5 tons, includ- 
ing the refrigerating-chambers for 2000 tons of 
Australian meat, &c., while acoommodation will 
be provided for over 400 cabin passengers and a 
large number of third-class passengers, equalling 
in every respect the best practice on the Atlantic, 
even to the now peepee eafé lounge. The 
majority of the first-class passengers will be in 
two-berth cabins, but a fair proportion of single- 
berth rooms will be provided. The second-class 
passengers will also in two-berth cabins. In 
order to obtain the highest economy in propulsion 
quadruple-expansion twin-screw engines will 
fitted, and four double-ended and two single-ended 
boilers will supply steam at a working pressure of 
215 lb. to the square inch. The past success of the 
Orient Line in steam economy justifies the high 
expectations in the case of these new vesse 
which are to be built at Fairfield, Clydebank, and 
the London and Glasgow works—all on the Clyde, 
and at Messrs. Workman, Clark, and Co.’s yard at 
Belfast. 

These particulars reflect the mature judgment of 
an experienced steamship company upon the pro- 
blem of communication with y ane Be og and inci- 
dentally upon the ambitious project for a so-called 
**All-Red ” route. Allare agreed as to the Imperial 
advantage of closer communication between the 
Mother-Country and the Colonies. All sympathise 
with the arguments in favour of the line of com- 
munication being through Canada. But where 
sentiment and commercial considerations conflict 
to such an extent as is the case here, the latter 
cannot be ignored. Failure can never be justified 
even by patriotic reasons. Moreover,.such want of 
success often proves harmful from the sentimental 

int of view. A line of communication with 25- 

ot or 22-knot steamers is magnificent, but it is 
not business. This has been clearly established 
by several experts, and by none more convinc- 
ingly than by Mr. John Ward, in his address as 
President to the Institution of Shipbuilders and 
Engineers in Scotland. The five Orient boats, 
with their splendid potentialities for revenue- 
earning, will cost less than a Lusitania steaming 
25 knots. The voyage, say, at 25 knots speed, 
from Vancouver to New Zealand, which is more 
than double the mileage from Liverpool to New 
York, would require from 12,000 to 14,000 tons 
of coal. This would involve impossible bunker capa- 
city and the vessel would require to coal en route. 
Thus the whole or the greater part of the fiye or 
six days gained in steaming at 25 knots, instead 
of 17 or 18 knots, would be taken up by coaling on 
the way. At the same time no revenue would be 
derived from the iage of cargo. Again, as 
regards 22-knot vessels, the wer of the machinery 
would require to be 25,000 indicated horse-power, 
as compared with 12,000 indicated horse-power for 
a 17 or 17}-knot vessel. For every additional 
1000 indicated horse-power the weight of machinery 
would be increased - from 180 to 200-tons, and 
the space occupied by from 350 to 400 square feet. 
Not only would the © capacity be decreased, 
but the dimensions and scantlings of the, vessel 
would have to be augmented in order to accommo- 
date the more powerful machinery. Greater size 
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again means additional motive power to maintain 
the desired speed and to carry the required supply 
of coal. Thus the project for mtr oh x speed 
to Australia is, under present revenue conditions, 
almost a commercial impossibility. On the Atlantic, 
where there is always a steady flow of first-class 
passengers, and where the voyage is comparatively 
short, the difficulties are not so great. The geo- 

raphical advantages are undoubted, and much 
Sanden traffic which now goes by New York would 
revert to the direct channel. The fuel necessary on 
the voyage is much less than half, for any given 
speed, than on the Australian or South African 
steamer. Thus, in the early future, we may have 
vessels as fast as the Lusitania on the Canadian mail 
service, but in the case of Australia the 6580 miles” 
voyage across the Pacific to New Zealand makes the 
scheme, under present mechanical conditions, some- 
what remote. On the Suez Canal route it would 
seem as if 15 or 16 knots was not only the most 
economical, but the most convenient speed. An 
Australian steamer cannot do without cargo, and 
cargo cannot be carried at high speed, as the cost 
per 100-ton mile is augmented at a rapid rate with 
increased speed. 

Even a cargo service at economical speed on the 
‘* All Red” route might not be a success, because 
the breaking of bulk in the case of through freight 
would be a serious charge, apart from the railway 
rates across Canada. Again, the products of the 
North American continent and of Australia are not 
dissimilar enough to justify a great inter-colonial 
trade. As between China and Japan and Canada, for 
instance, the same objection does not prevail. The 
opening of the Panama Canal will make a difference, 
but we are, as yet, some way from this. Some 
weight must attach to the views expressed by Lord 
Strathcona in his address at the Royal Colonial 
Institute, especially from the military point of 
view. The establishment of an alternative route 
is always commendable—especially where it is 
through more friendly latitudes—and might be 
serviceable for the transport of troops. An increase 
in the number of British ships on the Pacific would 
add to our influence, although not to our naval 
strength. Theseare desirable aims, but permanent 
success can only be assured by complying with the 
controlling commercial considerations. 





WORKMEN’S COMPENSATION CASES. 
In the City of London Court lately an unusual 
point came before Judge Rentoul, touching the 
right of an injured workman to refuse to submit 
himself to a surgical operation. The workman had 
been allowed half his wages, over a year ago, for an 
injury to his leg suffered in the course of his employ- 
ment. He had been in hospital, and discharged not 
wholly cured, but well enough for lighter work than 
that he formerly had done. The employer, desiring 
to end his liability for weekly payments, had the man 
examined, and the doctors were of opinion that an 
operation to remove the cartilage under his knee- 
cap would make the man eventually quite fit to 
return to his old employment. It meant the use 
of anesthetics, and would probably involve six 
months’ further disablement, but it would be a cure, 
Some of the surgeons were of opinion that it might 
be risky, as it might possibly end in a stiff joint. 
The workman refused to submit to the operation, 
dreading anesthetics and the after consequences to 
his health. The judge held that, according to the 
medical witnesses on both sides, the workman 
ought to undergo the operation, as a reasonable 
man, but he did not feel justified in saying he was 
bound to submit to it. 

The same point came before the Scottish Court 
the other day. The case of Donnelly v. W. Baird 
and Co. (45 Scottish L.R., 394 (1908)), showed that 
what is a ‘reasonable ” refusal to submit to an 
operation is necessarily one of degree; no hard 
and fast rule can be laid down. Each case must be 
determined on its own merits, and the circum- 
stances must guide the Court in deciding whether 
or not the refusal to submit to an operation is or is 
not reasonable. The points to be considered are : 
(1) whether the operation is a difficult or a simple 
one ; (2) whether it is attended with serious risk ; 
(3) whether, if performed, it will attain the end in 
view, by diminishing or putting an end to the 
injured person’s incapacity for work ; (4) whether 
it is not an operation involving much pain, and, 
if it does involve much pain, whether there is 
serious risk to be encountered by the use of anws- 
thetics during the operation ; and (5) what is the 





opinion of medical men as to the advisability of the 
operation. The principle governing this class of 
cases was clearly laid down in the case of Rothwell 
v. Davies, Court of Appeal, 1903 (19 T.L.R., 423). 
The medical men were agreed that a proposed 
operation was risky ; the Court held that an arbi- 
trator had no power to reduce a weekly payment 
in order to induce the workman to submit to such 
an operation. 

The strongest decisions on this point, however, 
have been made in the Scottish Courts. For ex- 
ample, Lord Adam, in Dowds v. Rennie (5 F., 268), 
said :—‘* I am far from thinking that in every case 
a workman who has been incapacitated from work 
by an accident is bound to submit to any medical 
or surgical treatment that may be proposed. It is 
easy to suppose a case where a more or less serious 
operation is proposed with more or less probability 
of a successful cure; and in such a case I think it 
would be out of the question to say the workman 
was bound to submit to it.” It is the common- 
law right of every man to refuse to be forced to 
submit to an operation ; and the Workmen’s Com- 
pensation Act, which allows an injured workman 
half-pay weekly during disablement, does nothing 
to deprive him of that right. Where there is no 
fraud or malingering on the part of the workman, 
the easiest way for the employer to end his 
liability is to compound this liability, and settle 
with the workman for a lump sum. 

A case, Baird v. Burley (45 Scottish L.R., 416 
(Court of Session, 1908)), is of interest, as showing 
when an injury to a workman is not the outcome 
of arisk which could be reasonably regarded within 
the scope of the workman’s employment, and for 
which the employer is liable. Burley was a drawer 
in a mine and had brought a hutch to his working 

lace when two other miners were taking an empt 

utch to their working place, and for a joke too 

Burley’s hutch away, when Burley pursued them 
with a wood prop, which he pushed against one of 
the miners to make him let go. The miner re- 
taliated by throwing a handful of rubbish at Burley, 
and he, to avoid it, jumped back and struck his 
head against a projecting part of the narrow pas- 
sage. The Court held, following Challis v. London 
and South-Western Railway Company, that the 
accident did not arise out of the applicant’s employ- 
ment, as one workman throwing something at 
another, in play or otherwise, is not a danger 
which is incidental to employment in a coal-mine. 
There was much in this case to be said for the 
injured workman, for he was not playing, but 
seriously sought to recover his hutch of coal. The 
sheriff, in the first instance, awarded him compen- 
sation, and the employer in the Court of Session 
only gained his case by a bare majority of the 
judges. The case, however, makes it clear that 
injury received by a workman from such an accident, 
whether provoked by himself or others, is not the 
kind of risk for which the employer is likely to be 
made responsible. 





LAMINATED SPRINGS FOR PRIVATE 
OWNERS’ WAGONS. 

THE periodical revision of the standard specifica- 
tions for the railway wagons of private owners 
tends towards the elimination of anomalous or 
undesirable conditions, and consequently towards 
the more harmonious relationship of the railways 
and the traders. The new edition of the ‘‘ Specifi- 
cations and Drawings” for such wagons, however, 
still oo to be susceptible of improvement in 
several particulars; and, amongst other points, 
uniformity would appear to be desirable in the 
conditions of testing and working the various classes 
of laminated springs. 

The suitability of the material used in the manu- 
facture of these springs is guaranteed by the clause 
of the specification which states that ‘‘ pieces of 
steel 30 in. long shall be cambered to a radius of 
eighty times their thickness, hardened and tem- 
pered, and, after being scr straight once, and 
the camber carefully tested, must stand being 
scragged straight again six times in quick succession 
without showing any permanent set.” 

The relation between camber and thickness of 
plate demanded by this clause is shown diagram- 
matically in Fig. 1, which we give on page 552. It 
may be conceded that spring steel of high grade, 
properly hardened and tempered, will alone be 
capable of fulfilling these requirements. In order 
that the stress induced by the test should be 
uniform for all thicknesses of plate, the camber 





should vary inversely with the thickness, and the 
curve in the diagram should therefore be a straight 
line. The actual severity as specified diminishes 
with the thickness of plate ; this is ety in- 
tended to compensate for greater difficulty in apply- 
ing heat treatment with certainty in the case of 
larger sections. Since the camber is formed to a 
circular arc of curvature, the plate will not flatten 
out toa straight line unless the width of the plate is 
reduced uniformly from the centre to each end, in 
order that the relation between bending moment 
and moment of inertia, and therefore also the 
stress, may be constant at each cross-section. 

The bearing springs for 12, 10, and 8-ton wagons 
are shown by Clearing House drawing No. 8; these 
are reproduced in Figs. 2, 3, and 4 on page 582, 
The maximum tare weight allowed for a wagon of 
12 tons capacity is 7.7 tons, and the gross weight 
on the four bearing springs is 17.7 tons; the 
working stress produced by this load is about 
25.3 tons per square inch when the type of spring 
in Fig. 2, having 10 plates, each 4 in. by } in., is 
used, or 32.8 tons per square inch with the type in 
Fig. 4, having five plates, each 4in. by Zin. The 
maximum tare weight allowed for a wagon of 10 
tons capacity is 7.3 tons; the gross weight sup- 
ported by the four bearing springs is 15.4 tons, 
which produces a stress of about 25 tons per square 
inch in the nine plates, each 4 in. wide by } in. 
thick, of the spring shown in Fig. 3. 

Wagons to carry 15 tons may have a tare of 
8.075 tons, the gross weight on four springs being 
21 tons. The design reproduced in Fig. 5, page 
552, provides six plates, each 4 in. wide and in. 
thick ; the working stress is thus 32.8 tons per 
square inch. A similar type of spring is used for 
wagons to carry 20 tons ; the number of plates being 
increased to seven, as shown by Fig. 6. The maxi- 
mum tare weight in this case is 9.325 tons, and the 
load borne by the four springs is 27.2 tons, giving 
a working stress of about 35.8 tons per square inch. 

The tare of 20-ton tank wagons is about 12.5 tons, 
and in this case the four springs have to support a 
load of about 30.4 tons. The design, as shown by 
Fig. 7, page 552, provides eight plates, 4 in. wide 
and § in. thick, and the resulting stress is nearly 
36 tons per square inch. 

The desirability of imposing a higher normal 
stress than 30 tons may be questioned in the case 
of springs of limited span and flexibility. It is, 
moreover, essential, in the case of vehicles of long 
wheel-base with a low ratio of tare to gross weight, 
that the springs should be flexible, in order that 
the wagons may not be liable to derailment when 
in an unloaded condition on bad roads or on sharp 
curves. The requisite degree of flexibility should 
be obtained by increasing the span, the stress 
being limited by the employment of a sufficiently 
great number of plates. 

According to the standard specification, the com- 
pleted springs are to be tested in the following 
manner :—‘‘ Each bearing spring to be brought 
back under the scrag until the plates are within 
1} in. of being straight for springs with }4-in. 
plates, and within 2} in. of being straight for 
springs with §-in. plates, and then resume its 
original camber.” This clause would be rational if 
applied to springs of uniform camber, of suitable 
amount; but the camber is not uniform through- 
out. The two springs with }-in. plates, shown on 
Clearing House drawing No. 8, have 3j-in. and 
4}-in. camber respectively, whilst the springs with 
g-in. plates on the same drawing have 5}-in. and 
5}-in. camber (Figs. 2, 3, and 4). Further variations 
are shown on Clearing House drawings Nos. 28 
(Fig. 5), 47 (Fig. 6), and 82 (Fig. 7), where springs 
of 3-in. plates have 43-in., 64-in., and 6-in. camber 
re 


spectively. 
; epee stroke for the springs with }-in. 
plates is then 24 in. or 3}in., according to the 
type; and for springs with §-in. plates it may be 
2}in., 3in., 3fin., 3}in., or 4in, There is 4 
uniform span of 3 ft. 6 in. for all springs, and the 
length of buckle being 3 in., the effective length of 
each arm of the spring is 19} in. ; 

The deflection of any spring having a thickness 
of plate equal to ¢ inches is given by the expres 

2 

sion * 


EP’ where L is the length of arm, s the stress 


induced by bending in the outer fibres of the 
plates, and E the modulus of elasticity. The stress 
induced by the test is therefore E ¢ times the stroke 
divided by L?. Taking the value of E to be 14,000 
tons per unit area, the stress square inch 1s 
found to be represented by 18.4 times the stroke 
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for plates 4 in. thick, and by 23 times the stroke 
for plates § in. thick. 

The proving stress is thus 46 tons, or 59.8 tons 
per square inch for the }-in, plates, whilst 4} in. 
camber straightened out to 24 in. involves a stress 
of 51.2 tons in @-in. plates, and 6-in. camber 
reduced to the same figure involves a stress of 80.5 
tons. It would appear desirable to have a greater 
degree of uniformity in the proving stress and to 
limit its intensity to about 65 tons per square 
inch. It is probably due to an oversight that the 
springs with thicker plates have been subjected to 
the more severe tests. The longer scragging stroke 
demanded for the springs of great camber will cause 
the elastic limit of the tempered material to be 
exceeded. 

Buffing and draw-springs are now submitted to 
more severe usage than formerly by reason of the 
increased weight of trains and of locomotives, 
which cause the buffers to be driven home more 
frequently in modern practice. No form of spring- 
gear can absorb more than a small percentage of 
the momentum of impact, the residual blow must 
come upon the buffer socket. When the base of 
the latter is extended to cover the landing of the 
soles and diagonals, the headstocks will be preserved 
from injury. Suitable proportions should be given 
to the spring to enable it to deflect through the full 
working stroke without suffering an excessive 
intensity of stress. The standard buffing-spring 
(Fig. 8, page 552) has a span of 5 ft. 84 in., the free 
length of each arm, allowing for a buckle 3 in. wide, 
is then 32} in., the initial camber is 14 in., and the 
total stroke is 134 in., made up of 7 in. initial com- 

ression and 6% in. stroke of buffer. The stress 
induced by full stroke is, therefore, E¢ times 134 
divided by 32.75*, or 88 tons per square inch when 
t=4in. In practice under these conditions hard 
springs will break, and soft springs will lose their 
camber. If the initial camber were reduced 
to 108 in., the stress at full stroke would be 
66 tons, and the final resistance wotld also be 
25 per cent. lower. The final resistance could, of 
course, be augmented by increasing the number 
of plates, but the working stress depends only 
on the total stroke and thickness of plates, and 
is independent of the number or width of the 
latter. If the thickness of the plates is reduced 
to # in., the final stress is also reduced by 25 per 
cent., but the weight of the spring will be increased 
by the necessity for adding ely to the number 
or to the breadth of plates, in order to maintain a 
satisfactory degree of resistance. 

It may be shown that the work absorbed by 
springs of equal weight and span is constant when 
the total stroke is proportioned inversely to the 
thickness of plates. The work done in giving 
initial compression is not available for absorbing 
shock ; it is only useful in maintaining a higher 
average of resistance during the actual workin 
stroke. The work diagrams of springs of equa 
weight and span, but of different thicknesses of 
plating, are given in Fig. 9, page 552, for an equal 
final stress of about 64 tons per square inch. Springs 
having plates thicker than ? in. cannot have suffi- 
cient camber to enable them to take the standard 
buffer stroke of 6} in. without exceeding this stress. 
Springs having plates thinner than ? in. must be 
given initial compression, in order that their final 
Tesistance may correspond to the limit of stress 
named. It is evident that the spring of greatest 
capacity for the given stress, weight, span, and 
Ha "oan is that which is composed of plates 

in. thick. 





RADIOTELEGRAPHY AND RADIO- 
TELEPHONY BY UNDAMPED WAVES. 

On Wednesday, April 15, Mr. Valdemar Poulsen, 
of Copenhagen, delivered a discourse on ‘‘ Tele- 
phoning without Wires,” in the overcrowded lec- 
ture theatre of the London Institution, Finsbury 
Circus, E.C. In opening the proceedings, punc- 
tually at 5 p.m., the chairman read a letter of regret 
from the Queen, who had hoped to attend together 
with the Empress Marie of Russia. The lecture 
was read by Mr. Nevil Maskelyne, F.R.A.S., and 
Mr. Poulsen was further assisted in the demon- 
strations by Mr. C. Schou and Mr. J. A. Christensen. 

t. P. O, Pedersen, who has prominently been 
associated in these researches with Mr. Poulsen, 
was not present on this occasion ; but Dr. Rosenthal 
and Mr. Otto Scheller, chief engineer of the Berlin 
works of the Amalgamated Radiotelegraph Com- 
pany, had come over. 


The lecture was intended rather for a general than 
for a technical audience, and travelled much over 
the grounds of the first demonstration of his system, 
given by Mr. Poulsen in the Queen’s Hall, London, 
in November, 1906, with which we dealt at some 
length.* Stress was this time laid on the applica- 
tion of continuous waves for telephony. As, how- 
ever, practically the same installation and apparatus 
serve for both the telegraphic and telephonic ser- 
vices, some members of the audience may have left 
under the impression that: they received little in- 
formation on the announced subject, ‘‘ Telephoning 
without Wires.” This, of course, is one of the notable 
features of the system which might have been more 
clearly put. Telephonic transmission by means of 
a phonograph and ether waves was demonstrated 
between the lecture-table and the gallery of the 
theatre at the conclusion of the discourse; that 
part of the programme was, however, not likely to 
excite much interest. The pith of the lecture was 
that effects partly realised and partly claimed by Mr. 
Poulsen when first addressing a London audience 
have now been fully realised. The Amalgamated 
Radiotelegraph Company, Limited, of 601, Salis- 
bury House, Finsbury Circus, E.C., have erected 
a station on the English coast at Cullercoats, 
near Tynemouth ; there is, further,.a receiving 
Poulsen station at Hartland Point, in North 
Devon, and the equipment of the Knockroe station 
for trans-Atlantic communication near Tralee, 
in Ireland, is nedrly complete. We will briefly 
notice the lecture, and then pass to the novel appa- 
ratus exhibited, to which the lecturer drew atten- 
tion, and review the progress made in this field. 

Pointing out that ether waves, apart from light 
waves, were unknown fifty years ago, and not 
demonstrated till about twenty-five years ago, Mr. 
Poulsen dwelt on the advantages of using for 
radiotelegraphic transmission the continuous train 
of waves which he had succeeded in obtaining from 
Duddell’s singing arc of 1900. The spark sent out 
intermittent series of waves, which were rapidly 
damped ; its simile was a gun signal. We required 
great power to carry the signal to a certain distance, 
and the spark had only a momentary existence ; its 
waves died out rapidly, all the energy had to be 
given out during this brief interval, and if the first 
wave of large amplitude failed to call forth a 
response, the subsequent waves of smaller ampli- 
tude would not succeed in this, but they would 
complicate the tuning to a definite frequency. For 
large ranges we wanted very high antennie and 
excessive potentials, which rendered insulation 
difficult. The continuous waves given out by the 
arc had their analogy in the note of the electro- 
magnetically excited tuning - fork ; their energy 
was stored up in the receiving apparatus, the waves 
were less weakened in travelling, their absolute 
intensity might be small, the pressure would not 
exceed 3000 volts at the top of the antenna, and 
in the operating-room pressures would remain at 
about 450 volts. That was the usual dynamo 
pressure they worked with, and as the dynamo 
—— for the demonstrations gave only 300 volts, 
the effects would not be as striking as they should 
be. It is claimed that both the transmitting and 
receiving apparatus are simpler on the Poulsen 
than on other systems. 

As different trains of waves were given out by 
sparks, some oscillations might be taken up by 
any conductor met with, and the danger of inter- 
ference was hence greater than with the continuous 
undam wayes, to which only a conductor in 
tune with the oscillation would respond. This was 
essential for radiotelephony. The arc maintained 
‘* ether notes ” of constant frequency, and as a wide 
range of pitches was available for these notes, a 
great number of telegrams could be sent without 
interference, each with its own note. The tuning 
on the Poulsen system had been brought up to 
0.4 per cent.—i.e., waves differing in length by that 
very small percentage would not in the receiver 
interfere with one another. As supplementary 
apparatus wireless telephony only required micro- 
— coupled with the oscillating apparatus. 

usic was now being transmitted between Lyngby 
—Mr. Poulsen’s chief station in Denmark, a few 
miles from Copenhagen—and Berlin, a distance 
of 220 miles, and they had talked over a distance 
of 170 miles. They did not intend to talk across 
the Atlantic, however, though the sounds were 
clear and distinct, and radiotelephony would find 
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a useful field, especi in the i and Navy, 
just as radiotelegraphy had done, without conflict- 
ing with well-established interests. Mr. Poulsen 
claimed, at the end of his address, to have im- 
proved radiotelegraphy, and to have made radio- 
telephony a reality. He concluded with the motto, 
** Suaviter in modo, fortiter in re.” 

The demonstrations justified this motto. The arc 
burned most quietly in its cylindrical box pro- 
vided with two horizontal electrodes, the hollow 
anode of copper being water-cooled ; coal-gas was 
passed through the box. The current was taken to 
a variable condenser and to inductances, and a fine 
wire connected the condenser with the aerial, for 
which a coil of bare per wound on a glass 
cylinder, about 24 ft. in’ height, was substituted. 
A similar coil served as thefeceiving antenna. The 
slightest change in the capacity caused by turning 
the condenser or by bringing the hands near one of 
the antennz at.once altered the brush discharge 
from the antenna and the induction effects pro- 
duced in conductors or lamps. These effects were 
elucidated by experiments recalling those which we 
described in November, 1906. Fig. 1 on page 556 
illustrates one of the variable condensers which 
are now very largely used for high-tension and 
high-frequency current experiments. Such conden: 
sers were first constructed by Koepsel, we believe. 
The whole-cylinder is filled with oil; and the one 
of the two series of plates turns with the axis. The 
plates are made of zinc or brass, and they are, on 
the Cullercoats station, about 4 millimetres apart. 
The general connections shown were the saine as 
those indicated in Poulsen’s lecture, while Peder- 
sen’s ticker (illustrated by Fig. 6 of our previous 
article and by Fig. 11 on page 557) remains the 
favourite receiving instrument. 

The photographs of damped and undamped waves, 
which Mr. Maskelyne explained, had not been 
shown before. They have recently been taken by 
Diesselhorst in the Reichsanstalt with the aid of 
Gehrcke’s glow oscillograph, which we noticed in 
our issue of February 17, 1905, when Gehrcke 
first described these apparatus.* They are prac- 
tically vacuum tubes whose two wire electrodes are 
in alignment and separated by a small gap. The 
discharge makes the electrodes glow, and the 
area under glow is proportional to the instantaneous 
current value. The photographs are produced with 
the aid of a rotating mirror. The mirror can now 
be rotated 18,000 times a minute, but the photo- 
graphs shown in Figs. 2 and 3, page 556, were 
obtained with a mirror turning 8500 times a minute, 
and the wave-length was 1680 metres. The spark 
oscillations in Fig. 2 show the rapid damping of 
these waves ; the two black bands mark the glowing 
ends of the electrodes, drawn out by the mirror, 
and the white space between them marks the gap. 
The continuous waves (Fig. 3) are not so easily 
photographed, as they naturally overlap, the fre- 
quency applied by the Radiotelegraph Company 
ranging from 100,000 to 500,000 cycles per second, 
while a spark gives a single light splash. We find 
the wave form in Fig. 3, if we follow the dark side 
of the anode side (the upper) upward, then move 
down the bright half of that glow, cross over into 
the (lower) cathode side, and trace in the same way, 
first down the dark half and then up the bright 
half. Mr. Maskelyne pointed out that the anode 
radiations were of greater length than the cathode 
radiations, and he used the simile of a bucket with 
a hole in the bottom in explaining the difference 
caused by the use of damped and undamped waves. 
The waste energy flowing through the hole went into 
the receiving circuit, and if we replenished the 
current energy a little faster than it left, by means 
of undamped waves, we could fill the bucket. 
Showing some of the tape messages received in the 
exchange of signals between Lyngby and Esbjerg, 
a port on the west coast of Jutland, 180 miles from 
Lyngby, Mr. Maskelyne remarked that the si 
were quite as good as with wire telegrams, and dis- 
tance, which distorted cable signals, had no influence 
on their radiotelegraphic signals. 

They could receive up to 120 words per minute, 
but, so far, print with syphon recorder only 90 words 
aminute. A very interesting automatic transmitter, 
a Wheatstone, combined with other parts, for 200 
words a minute, which would stand currents of 
50 amperes, was on the table. The characteristic 
features of the Wheatstone portion of this instru- 
ment comprise a diamond-shaped needle or wedge, 
which is pivoted at the centre, and deflected to the 


* See EXGINEERING, vol, lxxix., page 222, 
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right or left against the pull of a spiral spring, to 
make contact on the one or other side. Opposite 
the lower end of the wedge is a lever, ending in a 
hook. This lever is operated by the needles which 
pass through the perforated tape, on which the mes- 
sage to be transmitted is punched, in such a way that 
the hook is pushed up, and rests against the wedge 
on the left or right side. By the aid of this 
locking device contact is thus broken when no 
current is flowing. The latter effect further depends 
upon the electric transmitting devices. The shaft 
of the same small electric motor which actuates 
the Wheatstone carries at its other end a small 
sphere, turning inside a spherical shell, on which a 
primary coil is wound which is joined to the 
antenna. On the rotating sphere are wound two 
secondary coils, at right angles to one another, which 
are both short-circuited during their rotation, each 
in the moment when it is respectively at right 
angles to the primary, and not live, therefore, so 
that no sparking can result.. When only one coil is 
short-circuited, a series of dots are given; when 
both are short-circuited simultaneously, energy is 
steadily absorbed for the moment, so that a dash 
results. The arc, it will be understood, sends out 
continuous waves, and the signals are produced by 
the temporary destruction of the energy. 

The pone. at en receiver, a photograph of which 
we reproduce in Fig. 4, is not less interesting a 
novelty, which is giving complete satisfaction. e 
chief parts of this instrument are the Einthoven 
galvanometer, the microscope tube, the box and 
cups, by the aid of which the photographs are 
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developed and fixed, and the clockwork for the 
tape. The chord galvanometer of Kinthoven, 
which we noticed in our issue of November 4, 
1904,* records riodic currents of small in- 
tensity, and consists of a current-carrying metallic 
fibre, stretched in a stro magnetic field. 
The magnets are permanent, but for very lon 
ranges electro-magnets may be used. The cho 
is a wire of gold or platinum, thickened in that 
portion which lies in the optical field ; platinised 
quartz is very suitable too, but is not so easily 
mounted. The current traversing the wire causes 
it to be deflected; and the lamp, which is also 
placed between the limbs of the magnet, throws 
the shadow of the wire through the lenses of the 
microscope on the dim glass screen which is being 
photographed. The image of the wire appears 
white on dark ground; the rheostat for the lamp 
will be seen under the magnets. The two cylin- 
drical cups contain the chemicals for the photo- 
™ baths, which are replenished by a drop 
; when the apparatus was used in Russia last 
winter, to be added to prevent the 
chemicals from freezing. This photographic re- 
ceiver is highlysensitive, more so even than the usual 
applied telephone. It requires an additional device, 
however, to send direct currents through thegalvano- 
meter ; for this purpose a thermo-element is used, 
branched off from a block condenser. Fig.5 explains 
the connections. A and C are the inductance and the 
variable capacity (indicated by an arrow crossing 





* See ENGINEERING vol. lxxviii., page 620. 
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the condenser-plates) of the oscillating circuit. The 
detector circuit branched from it contains the in- 
ductance A,,-wound in opposition to A, the block 











soy EF 
condenser ©,, the Einthoven galvanometer E, and 
the thermo-element T. : 

The conical eye-piece of Fig. 4, which we should 
have mentioned, helps to adjust the apparatus, 
Although the neat instrument looks somewhat 
delicate, it is not sensitive to mechanical con- 
cussions ; a shock which broke the coupling between 
the dynamo and motor of a portable Army radio- 
telegraph outfit did not hurt the photographie 
receiver at all. In the most recent type of pool 
the tape with the photographically fixed sign 
leaves the dark box six seconds after the signals are 
received. A noteworthy advantage of these records 
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is that an experienced eye can easily distinguish 
marks due to atmospheric disturbance—the bane of 
radictelegrephy fe the real signals. 

Among the other apparatus exhibited were a 
complete portable radiotelegraphic outfit for a range 
of 300 miles, constructed for the Turkish army, 
and several wavé= generators ; experiments with 
Poulsen apparatus have also been conducted by the 
Austro- Hungarian, British and German armies. 
The first-mentioned set comprised a benzene motor, 
a dynamo for 400 volts, an apparatus-box, and 
antennze, all to be carried by four mules ; the aerial 
masts for these sets are made of bamboo (which 
answers well unless exposed to rain followed by 
frost), or of steel tubes. 

A wave-generator of a 1-kilowattset, with a range 
of 2000 kilometres, is illustrated in Figs. 6 and 7. 
The electrodes are arranged horizontally, and the 
field-lines are likewise horizontal. In the first- 
mentioned set the electrodes are arranged vertical, 
the upper copper carbon being air-cooled, and the 
vertical field rotates the arc; the other electrode is 
a carbon rod, cut off straight ; the lower electrode 
is lifted and dropped again when — the arc. 
It will be res. iva that Poulsen placed a spirit- 
lamp in the arc-gap in one of his early apparatus. 
In the generators now illustrated spirit vapour is 
burnt (not coal-gas or hydrogen), and the alcohol 
drops from the cup shown directly upon the copper 
anode, which is thus cooled. For further cooling, 
both the metal box itself and the back of the copper 
electrode are provided with large radiating flanges. 
The large lever, which is also very conspicuous in 
the photographs, pushes the carbon forward and 
strikes the arc, which is adjusted to its proper 
length—about 3 millimetres—by means of a screw. 
The box, provided with a perforated cardboard 
cover, contains choking coils, which prevent the 
alternating currents circulating in the oscillating 
circuit from entering the magnet coils; the direct 
currents flow through the coil on the one limb of 
the magnet, the first choking coil, the arc, second 
choking coil, and back to the second magnet coil. 
That the choking coils fulfil their object is shown 
by the circumstance that their ends near the arc 
become hotter than the other ends. 

The variometer, illustrated in Fig. 8, does for the 
inductance what the variable condenser does for the 
capacity. The two coils are connected in series, 
and can be turned so that their joint field varies 
between maximum and zero. As regards coupling 
of the primary and secondary circuits, the practice 
is to couple somewhat close, in order that any call 
may be picked up; the coupling is afterwards 
made loose, so that the tuning may be rendered 
most accurate. The radiotelegraphist thus follows 
the example of the astronomer, who first looks for 
his star with the aid of. a small telescope, and then 
— his big instrument for the research. 

hen a station is to be used for telephony, a 
microphone may be joined directly to the antenna, 
in which it is shunted by a resistance. More con- 
veniently, the microphone is placed in a secondary 
circuit near the antenna; this whole portion is then 
simply cut out when telegraphic signals are to 
be sent. The microphones are ordinary carbon- 
powder instruments. In ordinary telephony the 
microphone varies the resistance of the line cur- 
rents in accordance with the acoustic vibrations. 
In radiotelephony the amplitude of the wave has to 
be altered. In Fig. 3 the electric waves are all of 
the same amplitude, and would fall within the 
borders of two parallel lines. If we send an 
acoustic wave, the upper border of the electric 
waves is given by the acoustic curve. The difli- 
culty is that the receiving microphone has to 
dissipate all the energy it receives from the an- 
tenna. Hence a good many microphones are 
coupled in parallel for radiotelephony, and the 
radiotelephony range of a station so far remains 
very much shorter than the radiotelegraphy range. 
The need of long-range radiotelephony handily 
appears to be urgent ; considering the difficulties of 
secrecy and other circumstances, radiotelegraphic 
code signals will probably suffice. 

The radiotelegraph station at Cullercoats has 
been completed since Mr. Poulsen’s first lecture. 
The station is still unique as such in England, and 
unique also in so far as the same antenna serves 
for receiving both spark and arc waves. The 
reason is simply that the station was originally 
built by the De Forest Company (working with 
sparks), which was afterwards absorbed by the 
Amalgamated Radiotelegraph Company. Culler- 
oats 18 On a promontory running out into the 





North Sea, a few miles north of Tynemouth, 
560 miles from Lyngby and 350 miles from 
Esbjerg, as the crow flies. In its general a - 
ance the antenna resembles that of the Nauen 
station* ; but the mast is only 220 ft. in height and 
is built up of square timber, and the cone of 
24 bronze wires spreading from the top is sepa- 
rated into two semi-cones, insulated from one 
another above, but joined to a common belt wire 
below, at about half-mast level. Two antenna 
cables, therefore, enter the hut near the foot of 
the mast, and for receiving spark telegraphy with a 
De Forest electrolytic cell, a very fine wire, dipping 
into sulphuric acid, the connections are eas in 
Fig. 9. The earth is formed by wires buried 
20 in. in the ground. The power for the sparking 


Fig9. 














is furnished by a motor of 8 horse-power, fed from 
the municipal supply mains, driving a five-kilowatt 
alternator for 14 amperes at 400 volts and 120 
periods; a transformer raises the tension up to 
50,000 volts. 

The Poulsen apparatus utilise the direct 480- 
volt currents of the supply, do not need any 
transformer, and are much simpler. The arc-box, 
with its horizontal electrodes, is charged with 
coal-gas ; three other smaller boxes, used for tele- 

hony, are charged with hydrogen, generated 
rom calcium hydride and water (as acetylene is 
generated from calcium carbide), or with alcohol, 
as already explained ; both the electrodes and the 
magnetic field are arranged vertically, so that the 











arc rotates about the electrodes. How the carbon 
electrode is kept clean of the woolly carbon deposit 
which settles on it when the are burns in coal- as, 
was pointed out in our previous article. Sending 
is done by an ordinary Morse key ; the connection 
to the antenna contains a hot-wire ampere-meter, 
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caesarean (9! 2] 
so that the current is easily watched; the wave- 
length is about 1500 metres. In their various 
installations, we may mention, the wave-lengths of 
the Amalgamated Company range from 600 to 10,000 





* See Figs. 19 and 20 of thearticles on Radiotelegraphy 
and the Telefunken System, ENGINEERING, vol. Ixxxii., 


page 854. 








metres. —— , Fig. 10, explains the connec- 
tions for sending ; di , Fig. 11, the receiving, 
4 means of the Pedersen ticker and a telephone. 

e ticker forms a flat metal box, a few inches 
square, containing the Neef hammer ; the crossed 
gold wires are mounted on the top of the box, 
whose metal walls serve as a magnetic screen. 
There is no sparking anywhere, and the apparatus 
works silently. 

The station at Knockroe, north of Tralee, County 
Kerry, Ireland, has three wooden masts 360 ft. in 
height ; the equipment is nearly complete, A site 
for a station on the other side of the Atlantic is 
being selected in Nova Scotia. 





NOTES. 
Important Lecat Pornt in A SHIPBUILDING 
ConTRACT. 

THe common practice of shipbuilders and other 
big contractors stipulating for the payment of 
their contract by instalments, as the work proceeds, 
sometimes raises the question, Can'the contractors 
recover an unpaid instalment as if it were a debt ? 
This was the point recently settled by the Court of 
Appeal in the case of Workman, k, and Oo., 
Limited, v. Lloyd Brazileiro. The shipbuilders had 
contracted to build a ship, to be pdid for by five 
instalments, the first to be paid when the keel was 
laid, and the others at specified intervals during the 
ship’s construction. Under the contract the first 
two instalments were overdue, and the plaintiffs 
issued a specially endorsed writ (Order 3, Rule 6), 
and under Order 14, Rule 1, they were given 
leave to enter final judgment for the amount 
claimed. Against this the defendants appealed. 
Under Order 14, Rule 1, it will be noted the 
plaintiff may obtain final judgment without the 
delay of a trial when, by affidavit, he swears to the 
facts, and can satisfy the judge that there is no 
defence to the action, unless, of course, the defen- 
dant can show a good defence. Such summary 
judgment is generally granted when the claim is 
for a liquidated demand, as for the amount of a 
dishonoured cheque or bill of exchange, as to which 
there is, prima facie, no defence, and when the 
usual law’s delay would defeat the ends of justice. 
On behalf of Messrs, Workman, Clark, and Co., the 
plaintiffs, it was contended that this was a debt or 
liquidated demand. The defendants had admittedly 
contracted to pay certain instalments on certain 
stages of the plaintiff's work being reached, and 
they had failed to do so. For the defendants it 
was urged that Order 14 did not apply as toa liqui- 
dated and agreed demand. The overdue instal- 
ment was not a debt, as the contract was one and 
indivisible, and not five contracts. Each of the 
five instalments could not be a debt. The Court 
of Appeal, consisting of the Lord Chief Justice and 
Lord Justices Farwell and Kennedy, dismissed the 
appeal. The Lord Chief Justice, in delivering 
judgment, held the failure to pay the instalment 
when due, according to the express contract, was 
a liquidated demand, and there was therefore 
jurisdiction to allow summary judgment. 


Puoto-TELEGRAPHY. 


In our article on the Korn system of telegraphic 
transmission of photographs, published on page 472 
of our issue of April 10, we mentioned that Mr. T. 
Thorne Baker had recently read an instructive 

per on ‘* Photo-Telegraphy” before the Royal 

hotographic Society of Great Britain. This lecture 
has meanwhile been printed in the April issue of 
the Photographic Journal. Mr. Baker's account is 
particularly interesting, because he has taken part 
in the experiments we referred to, and is a 
in working two of these processes between Paris 
and London in the Daily Mirror offices. After de- 
scribing the Korn system Mr. Baker passed to the 
process of Edouard Belin, of Lyon, who in the 
first part of his system follows the lines adopted by 
Amstutz, of Cleveland, in 1897. A carbon photo- 
graph prepared with extra thick tissue,‘so that the 
picture great relief, was attached to a 
drum which was revolved by an electrié motor ; a 
sapphire style pressed against the picture surface, 
describing a spiral path, and rising and falling 
as the relief occurred. Amstutz made the vary- 
ing electric currents sent to the line dig a 
V-shaped style into a yng A revolving 
cylinder at the receiving-station. Belin proceeds 
differently. His transmitter style forms one arm 
of a pivoted lever, the other arm of which ends in 
a little wheel of platinum. This wheel travels 
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forward and backward over a small rheostat, magni- 
fying in its excursions the horizontal distances 
traversed by the style. The rheostat consists of 
twenty strips of copper insulated from one another, 
each joined to a resistance coil, The magnitude of 
the currents sent to the line thus varies as the relief. 
The currents pass through a Blondel oscillograph, 
to which a mirror is attached. As the mirror turns, 
the reflected beam of a Nernst lamp is sent more 
or less to the one side of a graduated scale of tints. 
The light emerging from the tinted scale is collected 
by a lens, and cast as a point on bromide paper 
wrapped round a cylinder, which revolves synchro- 
nously with the transmitting-drum. Working with 
a definite point of contact and not an area, which 
the use of a light pencil and a selenium cell 
involves, Belin obtains more detail than Korn. 
The lines are closer together than in the Korn 
ictures, and, using six lines to the millimetre, 
elin can transmit a picture of 5 in. by 7 in. 
in twenty-two minutes. Belin’s experiments 
have been made between Paris and Marseilles and 
Paris and London. In a few cases, Mr. Baker 
stated, they had received photo-telegraphic news 
pictures which would have arrived too late by post ; 
most of the pictures received were, however, not 
ood enough yet for publication in newspapers. 
he image was necessarily weakened by the trans- 
mission process, and the making of the block 
weakened it further. Then the impressions dete- 
riorated with the number of copies struck. They 
were, however, receiving photographs each night, 
and a distinct improvement wasto benoted. Tele- 
phone lines were, unfortunately, difficult to deal 
with ; only closed telephone circuits could be used, 
and much depended upon the state of the weather 
and the condition of the line. When they had plenty 
of time they could make a block directly on to 
metal, using a half-tone screen, which further broke 
up the lines of the picture. Time would decide 
which of the two systems, the Korn or the Belin, 
was preferable. Mr. Thorne Baker also mentioned 
that he had seen promising pictures transmitted by 
the wireless method of von Modaler. 


Tue SHrewssuRy Rarway ACccIDENT. 


Within the last few days the report of Lieut.- 
Colonel H. A. Yorke to the Board of Trade on the 
railway accident, in October last, at Shrewsbury, 
has been published. The accident was dealt with 
at the time, in our issue of October 18, 1907,* 
and it will be necessary here only to recall its 
main features. The train to which the accident 
occurred was an express from Crewe to the 
West of England, booked to stop at Shrewsbury. 
Evidence goes to show that the train was travelling 
at a speed of 60 miles an hour at a place where 
a 10-mile speed limit was in force, passing distant, 
home, and starting signals against it. The report 
now issued really contributes little to a definite 
solution of the case. There is little doubt that the 
actual derailment occurred at the V of the crossing, 
after the actual points had been safely traversed. 
A discussion of this point is, however, unneces- 
sary, as the real crux is in the fact that the 
train was travelling about six times as fast as 
was allowed by regulation. With regard to this 
latter point, Colonel Yorke’s deductions are mostly 
concerned with the demolition of several of the 
more or less futile reasons advanced by persons, 
many of them evidently with little knowledge of 
what actually happened in the case of the Shrews- 
bury accident, and with still less general know- 
ledge on the working of railways. Turning to more 
practical matters, Colonel Yorke advances evidence 
and arguments pointing ‘‘to the extreme improba- 
bility that the disaster was due to any defect 
in the permanent-way or mechanism of the engine 
and brakes.” Hethen passes on to discuss the proba- 
bility of failure of the men on the engine. Dismiss- 
ing the possibility of physical unfitness, the in- 
spector conjectures that one or both men on the 
footplate had fallen asleep, or into a doze, just 
before the accident occurred. It is evident from 
the facts that no departure was made, in this in- 
stance, from the oe rules regarding length of 
time off duty, &. he Board of Trade inspector, 
however, offers the suggestion that no man should be 
on duty during the whole of two consecutive nights. 
The adoption of such a practice would involve no 
little alteration of present-day organisation, and 
as it would mean sm | breaks of off-duty for the 
men, it is very doubtful whether it would be 





* See ENGINEERING, vol. Ixxxiv., page 530. 





welcomed by them.’ Railway men of most classes 
are accustomed from their boyhood to less regular 
hours than people in other walks in life, and we 
venture to think that rather greater stress than is 
necessary is laid on the fact that the driver had 
been on duty the night before. In considering the 

revention of similar accidents in the future Colonel 

orke decides against the suggestion that three men 
be employed on the foot-plate. There is little doubt 
that the presence of an extra man would rather de- 
tract from attention to duty than increase it. With 
regard to speed-indicators it is pointed out that their 
“ape ihy would not ensure immunity from danger, 

ut only act as a check on the drivers. The more 
extensive use of detonators is suggested as a pos- 
sible safeguard. The inspector directs attention to 
the scarcely satisfactory system at present in vogue 
of testing train brakes at stations. He suggests 
that this test should always be performed, or wit- 
nessed, by some scmiede person, who should 
give a certificate of the test to the guard. The 
suggestion, perhaps modified slightly, might well 
be adopted, and would certainly tend to stop much 
of the irresponsible talk about brake gear, &c., 
which now follows all railway accidents. 





** AERODYNAMICS.” 
To THE Epitor or ENGINEERING. 

S1r,—Referring to your review in current issue of Mr. 
Lanchester’s interesting treatise with the above title, and 
with particular reference to the especially interesting 
Chapter IX., on Screw-Propellers, the following addi- 
tional information would, I think, be generally acceptable 
to readers of ENGINEERING, as well as to aerial experi- 
menters. 

Will Mr. Lanchester kindly inform us as to what degree 
of efficiency he has attained in any actual comparative 
tests he ped have made with aerial propellers, stating con- 
ditions fully as to diameter, pitch, speed, and types of 


propeller, &c.? 
Yours faithfully, 
Sipngy H. Ho.ianps. 
61, Parliament-hill Mansions, Lissenden Gardens, 
Highgate-road, N.W. 








‘““ENGINEERING EDUCATION: A CRITI- 
CISM OF OUR ENGINEERING COLLEGES.” 
To THE EpIToR OF ENGINEERING. 

Srr,—The correspondence now proceeding in your pages 
on the subject of engineering colleges is very interesting. 
I think the question of practical versus theoretical train- 
ing is @ somewhat minor one. It does not vastly matter 
whether one college gives 30 per cent. practical work and 
another gives only 25 per cent. To my mind the colleges 
fail on a much moreimportant point. They do not teach, 
or, anyway, J failed to learn during my college course, 
that all engineering work whatsoever is undertaken with 
one object in view—to make money. One firm builds 
destroyers, another locomotives, and another machine- 
tools. Why? To earn a living, and for no other reason. 

The college student, in setting about a job, designing 
a bridge, or a crab-winch, or whatever it may be, lays 
himself out to make the best possible job according to his 
ideas. The question of cost of construction never crosses 
his mind, nor is it hammered into him by his instructors, 
as it should be. He is not taught that the price of the 
job, when finished, is of first importance, and beauty of 
design second. The result is that the technical-school 
man has to learn the value of money after he leaves 
college, instead of learning it before, as he ought to do. 

My own experience may interest your readers. When 
T left college I applied for a post as improver in a North 
country works, and went there prepared to answer man 
searching questions. The manager, however, did not as 
me anything about my coll attainments, not even if 
I could file, but simply ‘‘ How much money do you 
expect ?” 

That interview, and the few weeks that followed, taught 
me more of engineering as it is than all my college train- 
ing, good as it was. 


Cowes, April 11, 1908. 


Yours truly, 
A.C. G.I 


To THE EprTor OF ENGINEERING. 

Srr,—The letter in this week’s edition from Wallsend 
ig one that raises the great question of engineering educa- 
tion on the whole. 

We are at present making more ‘‘ managers” than 
workmen. We strive to teach how to do our work, but 
quite forget that it has to be done at a specified cost. 
We are more intent on teaching how to do, ignoring the 
principal point—why we do. 

Correct theory is generally sound practice, and may be 
read as meaning practical operations, observed, recorded, 
and reduced to system. 

Teach ‘‘ observation,” ‘‘deduction,” and ‘‘ application.” 
The writer the other day met seventeen students (all over 
eighteen years old) at a railway station near Plymouth, 
and not one could tell why draw-bar couplings are made 
from iron, and not steel, and eleven out of the students 
are to follow mechanical engineering, four mining engi- 
neering. and two wood-working plant. 

The shop is really the best training ground, starting 
at about seventeen years of age. 

Premium apprentices are, as a rule, a nuisance in the 
shop, and, over a long experience, few are a success. 





Apprentices rightly handled are a source of profit to 
any manufacturer, and are a necessity, and are worth the 
time and expense spent on their training. 

bolish cramming, and have a more practical system of 
examination ; the word *‘coach,” as applied to the prepa. 
ration of a student to pass come examination, literally 
aes “‘cram,” and is 2 ay genoa 

ur engineering pa at. are produced at suc 
reasonable rates, aeied with shop experience, aro . 
splendid aid to education. The writer has in front of 
him a pocket-book dated 1853, price 3s., containing twenty- 
seven pages of ‘‘information,” and also one dated 1908, 
price 1s., with over 600 pages of real information. 


Yours truly, 
Falmouth, April 11, 1908. EneErcy. 





‘* EXPERIENCE AND DESIGN IN NAVAL 
ENGINEERING.” 
To THE Eprror or ENGINEERING. 

S1r,—The letter of Mr. J. Maurice Newall, in your 
current issue, strikes a true note in stating that ‘‘when 
tubes of water-tube boilers burst, or a crank-pin runs the 
metal out, and the hundred and one things which will 
happen in war... it will be at such times as these 
when the most practical men as engineers will win.” 
Well, Sir, it is an acknowledged fact that the practical 
engineers of our warships of to-day are the engine-room 
artificers; it is they who do the on pone watch- 
keeping and execute all repairs to the propelling and 
auxiliary machinery, and for this they have earned the 
character of reliability and general efficiency ; yet with 
all the past experience of the Admiralty and rd of 
Trade in these matters, the path towards promotion for 
the engine-room artificer is almost completely blocked ; 
watch-keeping duties are to be taken from them under 
the guise of leaving them more free to carry out work in 
connection with the maintenance and repair of machi- 
nery. This very lame excuse might find favour, and be 
sufficient, for the untrained and non-technical mind, but 
it does not fit in with the views of some of the highest 
rank of npn engineers. Mr. Dugdale, M. Inst. 
C.E., in his presidential address to the North-East Coast 
Institution of Engineers, said :—‘‘It is a serious blow to 
engineering efficiency, the policy of lowering the status 
of engine-room artificera and placing stokers as engine- 
room watch-keepers, instead of the present mechanically 
trained and ed engine-room artificers ;’ not only has 
the scheme been publicly condemned by many men of note, 
but the engineering institutions of the country have ex- 
pressed their views in no ambiguous manner. 

It is to be sincerely hoped that the new First Lord of 
the Admiralty will devote some of his time and thought 
to this very important matter. 

Yours aay, 
. PULL, 





“THE EFFECT OF MIXTURE STRENGTH 
AND SCAVENGING UPON THERMAL 
EFFICIENCY.” 


To THE EpitTor or ENGINEERING. 
_ S1n,—Profeesor Hopkinson, in his paper with the above 
title, states that the combustion of a scavenging charge is 
nerally incomplete, and this result seems to have puzzled 
= well it might) some of the speakers in the discussion 
of which you gave an account in your issue of the 17th inst. 

I do not think it has been found in any previous ex- 
periments that an excess of air, within the limits of Pro- 
fessor Hopkinson’s tests, has had the ‘effect of causing 
incomplete combustion, and I greatly doubt that this is 
the correct interpretation of his results. 

Is it not more likely that the gas-valve on the engine 
tested is not closed till the end of the suction stroke, or 
even later, and that co uently the port between the 
gas-valve and admission-valve is filled with gas, which, 
on the next suction-stroke, mixes with the air and passes 
into the cylinder? If this is a scavenger stroke, the air 
containing this small percentage, which, of course, is too 
small to ignite, passes into the exhaust, and the combus- 
tible gas is found among the exhaust products. 

Probably the whole of the gas in the passage does not 
go in with that air charge; but if others succeed, it will 
gradually all diffuse into the air, and thus successive 
scavenging charges will contain diminishing quantities of 
combustible gas. ‘That, together with the uncertainty 
of the proportion of gas which diffuses into the air (this 
depending on eddy currents, &c.), may account for the 
variations which Professor Hopkinson found in the per- 
centage of unburned gas. 

The proportion 4 or 5 per cent. may seem large to 
account for in this way; but if the engine is designed 
with passages suitable for producer-gas, their contents 
may considerably exceed that proportion of the town-gas 
charge, which is only about one-fourth of the oe ae gas 
charge. When working with the latter gas the loss would 
therefore be reduced to about 1 percent. - 

The above loss may be obviated by a suitable design 
for the passages and relative positions of the valves, so it 
should not be put down as a defect due to scavenging, 
which should be credited with the saving of 5 per cent. 
mentioned by Professor Hopkinson. But to realise all 
the economy possible with scavenging the engine should 
be designed as a scavenging engine, with the higher com- 
pression rendered possible and with valve arrangements 
suitable for this type. : 

The compression in the engine tested seens to have 
been carried too high for a commercial engine, as the 
initial pressure in the cylinder is about 470 lb. per square 
inch for a mean effective pressure of 102 Ib., and it would 
not be possible to provide sufficient surface in the con- 
necting-rod ings to accord with good practice. 
Pockets Hopkinson’s curves, showing the ideal and 
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real efficiencies, are very instructive, but it is not appa- 
rent whether the calculation takes into account the 
products of combustion resulting from the . previous 
explosion, which I believe would make some difference, 
the increase in the specific heat of the composite gases— 
¢.7., CO. and H,O—being greater than that for the simple 
ases. 

Thus scavenging should increase economy— 

1. By reducing the maximum and final temperatures 
for a given amount of work. — ‘ 

2. By reducing the proportion of CO, and H,O in the 
products of combustion, or, alternatively to (1), by per- 
mitting a higher compression with the same maximum 
temperature, and thus a greater ex ion ratio. 

Another anomaly in Professor Hopkinson’s results is 
the differences in the heat unaccounted for, and in this 
connection I do not understand why he does not take the 
indicated horse-power ins of the brake horse-power 
into the balances, because, accepting so much of the heat 
generated by the friction of the piston as passes into the 
water-jacket measurements, the difference between the 
indicated horse-power and ke horse-power esca 
measurement, and it seems to me it should be brought 
into the balances. The effect would be to add 5 to 6 
cent. to the heat assets for full load, and about twice that 
percentage at half-load, thus making a surplus in both 
cases if the unburnt gases are also taken into account in 
the half-load tests. 

Yours ae 
. H. HaMILton. 
The Premier Gas-Engine Company, Limited, 
Sandiacre, near Nottingham. 








“THE PROBLEM OF FLIGHT.” 
To THE Eprror oF ENGINEERING. 

Sir,—In reply to Mr. John Kirkby’s remarks, I beg to 
point out that I am in my letters treating of the thrust of 
air screw-propellers; and as he agrees that the 18-ft. 
screws gave a thrust of 2000 lb. with 363 horse-power, 
or. about 6 lb. per horse-power, my point is proved. His 
further remarks, not bearing upon the subject, call for no 
comment. 

In reply to Mr. Chatley in reference to my formula for 
the lift of planes, the area is taken into account, for it 
is a factor of V=,the acceleration. In the triangle A BC 


we take the ratio ro = P, and the distance travelled 


inone second = § divided by P = . = 








Y 


Line of Flight 


The area cannot be inserted as a separate factor. 

As far as Iam concerned the discussion is not one of 
aeroplanes versus helicopters, but principally an expression 
of views, with arguments to back them up, and numerical 
demonstrations upon the dimensions and efficiencies of 
planes and rotating propellers, and my contentions have 
not been met by any attempts to argue or demonstrate 
anything to the contrary. 

Yours, &c. 
Rankin’ Kennepy. 
60, Norse-road, Scotstoun, Glasgow, April 11, 1908. 





To THe EprTor. or ENGINEERING. 

Smr,—Mr. Rankin Kennedy’s letter in your issue of the 
10th inst. has evidently been written piecemeal and posted 
without taking the trouble to read it through. A more 
contradictory epistle could not have been written, 

In the first paragraph, alluding to the mathematicians, 
he states *‘ We want their aid very much indeed.” And 
he finds fault with me for warning them (whose business 
is with the superstructure) off the ground until the 
navvies have finished the spade-work in the foundations. 

Mr. Kennedy also complains that ‘‘dynamos and motors 
were built and operated by practical men without mathe- 
matics for a few years.” And then the mathematician 
came along and pointed out the directions in which to 
look for further improvements. This is what I advocate, 
but Mr. Kennedy would evidently have the mathema- 
tician found his work upon assumptions, and not wait for 
experimental data. 

urther on Mr. Kennedy goes on the other tack, and 
states: ‘‘ What is required to solve the problems is a lot 
of spade-work—expensive, well-directed research for data 
to work upon.” Again the very course I not only advo- 
—_ ay —, 

ccording to the last paragraph Mr. Kennedy is on the 
other tack again. ‘There is = existence, Seer, a 
great mass of data and facts bearing on the subjects 
scattered throughout the mechanical and physical litera- 
ture of a scientific value ; by dealing with these a mathe- 
matician might lay the foundation of the exact science of 
mechanical aeria) navigation.” 

If this is so, what a lot of oe ae could be saved if 
& mathematician could be induced to spend a few days in 
the British Museum library. 

This discussion, Sir, was initiated in your journal by 
Mr. Kennedy asking for information on the problem of 
flight. This he has obtained, but he has not yet had the 
fairness to acknowledge it. 

At the commencement of this discussion Mr. Kennedy 
belonged to the *‘rag school,” he being an advocate for 
large rotating aeroplanes fixed on the ends of long radial 
arms ; he was also very enthusiastic res ting canvas, as 
applied to the propulsion of ships. a one admit the 
fact, or not, but it is quite evident from his later letters 








that he has abandoned the rag, and is now in favour of 


the rigid materia]. During this discussion Mr. Kennedy | the 


has been consistent in only one thing—viz., he has 
repeatedly reiterated the fact that the larger the dia- 
meter of a propeller in proportion to the horse-power, the 
greater the thrust per horse-power ; but this is as old as 
the hills. Years ago, at the meetings of the Aeronautical 
Society of Great Britain, this statement was repeated ad 
nauseam. 
Youts faithfully, 
Horatio PHILLIPS. 
West Barnham, Sussex, April 14, 1908. 





To THe Eprror oF ENGINEERING. 

Srr,—In common, as I imagine, with a few of your 
readers, I am able to confirm the observations of Mr, 
Chree Brown on the sailing flight of the albatross, and 
to extend them to other birds. 

Whether founded or unfounded, there has long been a 
belief that certain birds, when sailing on extended wings 
—without flapping—against the wind, are air-borne ; that 
they then carry no part of their weight, and have solely 
- occupy themselves in maintaining the needful position 
of poise. 

This sustaining force is spoken of under the term 
“‘aspiration.” Such “aspiration” postulates, therefore, 
the existence of a resultant force acting under the centre 
of each wing at right angles to the hollow-wing surface, 
and also to a plane passing through the point of applica- 
tion of force and the direction of motion. _ xe 

In this belief Lancaster constructed ‘‘ soaring effigies,” 
which are stated by him to have advanced, though capri- 
ciously, at times, against the wind. Others, like Lilien- 
thal, exposing curved surfaces to a horizontal wind, gave 
measurements of this up thrust or “‘lift.” But these ex- 
periments, conscientiously though they were made, were 
performed under conditions admitting of cavil or doubt, 
and seem not to hdve made many converts. By common 
consent, aspiration has been consigned to the limbo of 
squared circles and perpetual motions. : 

For example, our greatest living authority, Lord Ray- 


Fig. | 





leigh, writes (in Nature): ‘“‘I premise that if we know 
anything of mechanics it is certain that a bird without 
working his wings cannot, either in still air orin a uniform 
horizontal wind, maintain his level indefinitely.” This 
appears conclusive. It is, therefore, with a due sense of 
diffidence that I invite the attention of your readers to 
an experiment I devised to clear up the matter. J 

As far as the actual result is concerned, it is immaterial 
whether the air in motion glides past the bird at rest, or 
the bird in motion traverses the air at rest. 

If the ‘‘lift” exists in reality, and solely originates in 
the curved shape of the bird’s wings, it should also ap 
in evidence when the wings are replaced by two similarly 
disposed and similarly curved geometrical surfaces—say, 


by portions of a cylindrical surface, advancing, hollow | e 


downwards, horizontally through still air (see Fig. 1). 

If  acpery the lift should manifest its presence as two 
parallel and equal vertical up-thrusts. 

If, however, the motion is vertical, then we should 
expect two parallel and equal horizontal thrusts in the 
same direction. If we reverse the curvature of one of 
the surfaces, we should expect a corresponding reversal 
in direction of one thrust, the amount remaining un- 
altered. With two such curved surfaces thus disposed in 
elevation we should expect to find two equal and cogeete 
parallel forces still acting in a horizontal direction. Thus, 
if aspiration is a reality, and we set in motion vertically 
a system of two pairs of such curved surfaces, horizontally 
disposed, as in the sketch, Fig. 2, with the sixteen 
corners lying in a vertical plane, and with swivels placed 
as shown, we can predict :— 

(a) That two couples will be formed, and, if the systems 
are free to revolve, that rotation will ensue. This is 
actually the case. : : ae 

(b) That these couples, being in opposite directions, 
both positive and negative rotation will be set up. This 
is actually the case. : 

(c) That the upper pair must revolve clockwise, and the 
lower anti-clockwise. This is actually the case. 

d. That since the systems are symmetrical about 
median horizontal planes, the direction of the vertical 
motion, whether up or down, will have no effect on the 
character of the respective rotations, which, when the 





whole is reciprocated, will be continuous. This is actually 
case. 


e. On turning the system upside down, the respective 
rotations sh be reversed. This also is found to be the 
case. 


f. Screw motion and aeroplane action is eliminated. 
Further it is clear that by noting the distance moved 
through vertically whilst one revolution occurs, and 
reco! the time needed, we can calculate the force of 
the couple. 

At a velocity V, let this force F be represented as a 
fraction of the weight W of the system—that is, 


F = (jp then, at s higher velocity V’ = V x /"W it will 
eyeet io weight, and at any higher velocity V” we get 

> W. 
If, therefore, the system be moved horizontally at a 
dis nn, a, 


— V’', the surfaces bei 

thus; the resultants will be directed vertically upwards, 
and the system will be air-borne. For a bird thus to 
keep its station a higher velocity than V’ = V x ~,/ jw 
is needful; the front wing edges are slightly depressed, 
and a certain amount of aeroplane action concurs, 


‘ Yours wenn 7 
April 21, 1908, ALTER CHILD. 


To THe Eprror or ENGINEERING. 

Srr,—I understand from this discussion that the aero- 
plane and the screw are both means for putting the air 
in motion in order to gain a reaction which will support, 
or drive, the air-ship. The advocates of the aeroplane 
contend that it is a much more efficient agent than the 
rotary propeller, because it deals with a —— body of 
air, and sends it off at a lower velocity, and they decane 
that the helicopter cannot compete with it. But in the 
gliding air-ship the horizontal motion comes from the 
action of a rotary propeller, and it is this motion that 
brings the plane into use to support the weight of the 
structure. The whole of the power, both for propulsion 
and for sustaining the weight, must therefore be sent 
through the screw. Tbe screw may have a low efficiency, 
but it cannot have a lower than the screw and aeroplane 
combined. Why then is the aeroplane better than the 
helicopter ? 





Yours truly, 
Terra Firma. 





Roya InstrruTion.—On Tuesday next (April ay | ab 
3 o’clock, Mr. Gerald Stoney begins a course of two lec- 
tures at the Royal Institution on ‘“‘The Development of 
the Modern Turbine and its Application ;” on Thursday 
April 30, Mr. William Bateson commences a course of 
three lectures on ‘‘ Mendelian Heredity” (these are the 
Tyndall Lectures) ; and on Saturday, May 2, Mr. G. F. 
Scott Elliot delivers the first of two lectures on ‘ Chili 
and the Chilians.” The Friday evening discourse on 
war 1 will be delivered by Professor Joseph Larmor on 
“The Scientific Work of Lord Kelvin ;” on May 8 by 
Mr. John ae ey on “‘Iceand its Natural His- 
tory ;” and on y 15, by Mr. Herbert Timbrell Bul- 
strode, on ‘‘ The Past and Future of Tuberculosis.” 





Sincize-Puasz Rariway, Locarno. PONTEBROLLA-BiG- 
nasco.—This secondary line is the second single-phase 
line built in Switzerland; it commenced service last 
autumn, and the whole of its electrical equipment has 
been manufactured by the Maschinenfabrik Oecerlikon. 
It has a total length of 27,232.5 metres (16.9 miles). Of 
this length, 29.3 g? cent. is on a level ; 36.2 per cent. on 
gradients up to 1 in 100; 15.1 per cent. on gradients of 
1 in 100 to 1 in 50; 16.3 per cent, on gradients of 1 
in 50 to 1 in 33.3; and 3.1 per cent. on gradients of 
1 in 30. There are four tunnels, the total Wot 
of which is 313 yards. Of the total track length, 65.3 
per cent. is straight and 34.7 Pal cent. is in curves ; the 
shortest curve radius is 328 ft. The line crosses several 
small iron and masonry bridges, and there are twelve 
stations and way ae The track is built of flange- 
rails weighin; lb. per yard, the gauge is 1 metre 
(39.37 in.). The single-phase current, at 5000 volts pres- 
sure and 20 periods, is generated at a power-house situated 
near Pontebrolla. The latter was originally built for the 
supply of light and current to Locarno, and it had to be 
rged for supplying current to the new railway. It 
first contained two hydro-electric three-phase units of 600 
horse-power each ; two further units of 600 horse-power 
each have been added, driven by a second water-supply 

ipe. The hydraulic installation was built by Th. Bell and 
Ba. Kriens. The two single-phase machines havea normal 
— of 380 kilovolt-amperes with cos ¢=0.8; they can 
yield 450 during two hours, and be overloaded up to 550 
kilovolt-amperes during a short time. The current gene- 
rated is supplied direct to the line in the open country at 
5000 volts and 20 periods ; this is transformed down in two 
90 kilovolt-am oil transformers, omen on each car 
for supply to the traction motors. The high-tension side 
of the transformers is wound in nine sections. The low- 
tension side is wound in eight sections, so that the voltage 
may be varied between 200 and 400 volts by steps of about 
28 volts. When it is required to run at the 800-volt 
pressure, which is that of the line in proximity to the 
main railway, the pressure is taken direct into the 
secondary windings, which are so arranged as to act as an 
auto-transformer. ere are four single-phase series 
motors per traction car, of 40 horse-power each, two on 
each bogie. The four motors can haul a 55-ton train over 
the heaviest gradient of the line at a speed of 18 kilo- 
metres (11.2 miles), and at a speed of 30 kilometres 
(18.7 miles) on a level. The first Swiss single-phase rail- 
way was that on normal gauge from Seebach to Wettingen. 
This was also souneel electrically by the Maschinen- 
fabrik Oerlikon. 
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EGYPTIAN MAIL TURBINE - STEAMERS 
, ‘‘HELIOPOLIS” AND ‘ CAIRO.” 

THE engravings which we publish this week on Plates 
XXXV. to XXXIX. will be the more interesting in view 
of the proved success of the steamers they illustrate. 
These are two vessels built as a result of Egyptian 
enterprise for the Egyptian Mail Steamship Company, 
to conduct a mail and passenger express service be- 
tween Marseilles and Alexandria, with an intermediate 
call at Naples. _ Both vessels were constructed by the 
Fairfield Shipbuilding and Engineering Company, 
Limited, at their works at Govan, and in their design 
and construction there have been utilised, as shall 
presently be demonstrated, the fullest experience and 
the best workmanship. The Heliopolis was completed in 
November, 1907, and on her full. power trial of twelve 
hours’duration attained a speed of 20.53 knots, when the 
mean draught was 21 ft. 54in. ; while the Cairo, com- 
pleted in January last, made20.6 knots on the same trial, 
when the mean draught was 22 ft. The guaranteed 
speed on service was 184 knots, but the vessel main- 
tained a rate of 19} knots. Since they entered upon 
théir work they have proved all that was desired. 
They have made the voyage between Marseilles and 
Alexandria in 724 hours net steaming time, the journey 
from London to Egypt, including the overland trip to 
Marseilles, occupying 4 days 3 hours. Even when 
facing a gale of such violence that it was con- 
sidered advisable to slow down to 10 knots to obviate 
the risk of carrying away any of the forward deck 
gear, the passengers were able to dine in comfort, 
without the fiddles being put on the tables. The 
ships have a period of roll of about 20 seconds—un- 
usually long for vessels of these dimensions. 

The general particulars of the vessel are as follow :— 


Length overall ... ‘ .. 646 fo. 


», . between perpendiculars 525 ,, 
Breadth, extreme... i he 60 ft. 3 in. 
Depth from shelter-deck __... me 38 ft. 
», from navigating-bridge... ams 73 5, 
Gross tonnage... oa ‘9 ... 11,000 tons 
Shaft horse-power on 12 hours’ trial of 
__ 3 eteteintr ee: 
Speed on 12 hours’ trial of Cairo ... 20. 6 knots 
>, on measured mile e's ... 20.7 ‘ 
Number of first-class passengers 

carried ... oe see be AS 703 
Number of second-class passengers 

carri ne ios pars % Se 281 
Number of crew ... ~¥ ee Ft 314 
Dead-weight capacity 2550 tons 


As shown in the perspective view of the ship on 
Plate XXXV. (Fig. 1), the vessels have a straight 
stem and elliptical stern, are pean with two 
pole masts, and, being painted grey, with white upper 
works and yellow funnels, present a fine appearance, 
especially on the blue waters of the Mediterranean. 
As to scantlings, both have been built to Lloyd’s 
requirements of the highest class, and are subdivided 
into ten compartments by water-tight bulkheads, with 
acellular double bottom from stem to stern, as shown 
in the longitudinal section (Fig. 2). This section also 
shows that there is fitted a balanced rudder. There 
is; too, an auxiliary rudder for Suez Canal uire- 
mente. There are — for one-third of the 
length of the vessel amidships. 

here are seven decks, boginnin with the lower 
and rising in succession to the main, upper, shelter, 
bridge and forecastle, promenade, and t-decks. 
Plans of these decks are given on Plate XXXV. 
(Figs. 3 to. 9). At the fore end of the boat-deck 
(Fig. 3) there is a large deck-house to accommodate 
the navigating officers. Immediately abaft the officers’ 
uarters there is a café, 63 ft. by 40 ft., for the first- 
b passengers. It is designed in Regence style, with 
panelling of oak, and is capable of seating eighty-eight 
persons. A special feature in the design of the café, 
which is illustrated by Fig. 15 on Plate XXXVIL., is 
the arrangement of the tables for small parties. Aft 
of, and adjacent to, the café are the usual offices of 
intry, kitchen, stores, &c. The café roof forms the 
hying-brid e upon which have been placed the chart 
and wheel-house, the bridge being used exclusively for 
navigating purposes. At the aft end of the boat-deck 
there is a large office for the Marconi wireless tele- 
graph, and further aft there is a neat alcove for the 
comfort of passengers in inclement weather. The 
promenade is shown in Fig. 10 on Plate XXXVI. 

On the promenade-deck (Fig. 4) there is a steel deck- 
house extending almost the »ntire length, with a broad 
and spacious promenade around it, yet under cover of 
the boat-deck. About the wentre of this deck-house 
there is the music-room and lounge, 45 ft. long by 
30 ft. wide, designed and furnished in Louis X VI. style, 
and finished in white, as illustrated in Fig. 14 on 
Plate XXXVIL., and Fig. 22 on Plate XXXIX. In 
the centre of the music-room there is a large well, 
conveying light to the library and pe nee on 
the decks below. This lighting and ventilating-well 
has been most ingeniously treated, and serves to add 
to the decorative effect. The interior of the dome, 
as reen from the dining-saloon, is illustrated by Fig. 11 
ou Plate XXXVI. This pierces the deck above through 


the centre of the first-class passengers’ li » as 
shown in. Fig; 21 on Plate XX XIX.,. and through the 
first-class passengers’ lounge, illustrated by Fig. 22 on 
a late. “The dome terminates _— in a —— 
tral ventilating-shaft, which passes through a vau 
skylight in the roof of this lounge. Thus there is a 
central source of light for the three rooms, with satis- 
factory ventilation for the dining-saloon, without any 
effect on the sweetness of: the atmosphere in the rooms 
above and around the well. 

Immediately forward and aft of the music-room are 
groups of state-rooms to accommodate two or three 
persons in each. A portion of this deck-house, at the 
extreme fore end, has been divided into en suite rooma, 
or cabins de luxe, with bed-room and bath-room 
attached, all of which are furnished in a most luxu- 
rious manner. The remaining space in this deck- 
house has been devoted to bath-rooms, lavatories, &c. 

The bridge-deck (Fig. 5) extends from the stern 
forward for about four-fifths of the vessel’s length, and 
has a large steel deck-house, 300 ft. long, arranged 
similarly to the one on the promenade-deck, with 
a broad spacious alleyway along the sides, forming a 
comfortable and sheltered promenade. Within and at 
the fore end of the deck-house there is a group of cabins 
de luxe, or en suite rooms. A bed-room and one of these 
suites is illustrated by Fig. 19 on Plate XX XVIII. 
Immediately abaft these rooms the grand staircase has 
been formed, providing easy access from deck to deck, 
and convenient to both public’and private rooms. A 
view of the entrance is given on Fig. 16 on Plate 
XXXVII. Ample natural light is provided in the way 
of the staircase by means of a large and handsomely- 
designed well overhead. A group of state-rooms, to 
accommodate two or three persons, fills in the space 
between the staircase and the library. The library 
(Fig. 21 on Plate XX XIX.) is similar in size to the 
music-room and lounge, and is designed in Louis XV. 
style; itis finished in oak of a rich shade, and fur- 
nished with tapestries and hangings to suit. At the 
extreme aft end of the deck-house there is a large and 
commodious smoke-room, 50 ft. by 40 ft., for first- 
class passengers, neatly sub-divided into bays, as shown 
in Fig. 13 on Plate XXXVII.; the walls and ceil- 
ings are elaborately finished with oak, and the floor 
is covered with interlocking rubber tiles. The design 
is of the Queen Anne period, and the same luxurious 
and handsome treatment which characterises the other 
public rooms is also evident in the smoke-room, The 
remaining space withia the deck-house between the 
smoke-room and the library contains groups of state- 
rooms, with convenient bath-rooms, lavatories, &c. 
At the extreme aft end of the bridge-deck there is a 
promenade, the full breadth of the ship, for the second- 
class passengers, liberally provided with deck-seats, 
and sheltered from the weather by an awning or boat- 
deck over. \ 

The forecastle deck (Fig. 6) is in a line with the 
bridge-deck, and is 75 ft. in length. It is fitted with 
a strong breakwater, and carries the most approved 
equipment for handling the vessel safely and ex- 
peditiously. 

The shelter-deck (Fig. 7) may be regarded as the most 
important in the ship, as it is allotted almost entirely 
to public rooms, including the first-class dining- 
saloon, second-class dining-saloon, second-class social 
hall, and second-class smoking-room, &c. Right fer- 
ward, underneath the forecastle, is the accommodation 
for seamen, which is equipped in the most —— 
manner. The space between the bridge end and fore- 
castle is reserved for the handling of cargo. The 

nger accommodation is divided from this space 
y a steel bulkhead, which seals up the bridge end, 
thus effectively preventing direct communication 
between nger and cargo spaces. Aft of the 
bridge ual bulkhead, and in the centre of the ship, 
there is a children’s dining-saloon, richly furnished 
and ——s and beautifully finished in white 
enamel. Immediately to the port and starboard sides 
of the children’s saloon, and right aft to the ome 
staircase, there are groups of state-rooms, with broad 
alleyways on all sides providing easy access to every 
room, and on this portion of the shelter-deck there 
are more cabins de luxe, or en suite rooms, —. 
separate sitting room and bed-room elaborately fit 
and furnished, and a bath-room. Satin-wood, oak, 
mahogany, and other woods are used for the en suite 
rooms, and the panelling of each separate suite varies. 
The bath-rooms are fitted with the most approved sani- 
tary arrangements, and the floors are laid with black and 
white encaustic tiles. The passages from these rooms 
open out into a spacious hall at the bottom of the 
grand staircase, extending from side to side of the 
ship. On each side is fitted a gangway door, with a 
neatly encased and ornamental vestibule, providing a 
commodious exit or entrance for first-class passengers. 
At the aft end of the hall, and adjacent to the ship’s 
side, are the chief steward’s and purser’s rooms. 
Two broad corridors, one on each side, lead direct 
to the first-class dining-saloon. These corridors, 
together with the entrance hall and vestibules, are 
panelled and framed in teak, and the floors are covered 





with neatly-designed interlocking rubber tiles, 


The dining-saloon is a magnificent hall the ‘y 
breadth of the ship and 77 ft. in length. It is ‘line. 
trated by Figs. 11 and 12 on Plate XXXVI. The 
design of this saloon is of the Georgian period. There 
is seating accommodation for 256 persons, arranged 
at small tables; no one table has seats for more than 
sixteen persons. Along the saloon sides there are smal] 
bays, each furnished with a table and sitting accommo. 
dation for five persons. In addition to the light obtained 
from side lights, there is an immense elliptic-shaped 
well in the centre of the saloon, ornamented and 
decorated and carried right up through the various 
decks to the weather-deck, thus conveying ample 
natural light to the central area of the saloon. Ina 
recess at the fore end of the saloon isan upright grand 

iano, and at the aft end there is a handsome side- 
sey The entire saloon is finished white and up. 
holstered with Genoa velvet. The floor is of polished 
teak and laid with Wilton carpet runners, 

In the centre of the ship, immediately aft of the 
first saloon and forward of the second saloon, are 
galleys, pantries, sculleries, larders, bakery, and con- 
fectionary, &c. The kitchen is illustrated by Fig. 20 
on Plate XXXVIII. In the centre of the space occu- 
pied by these offices, and overhead, there is a arge light 
and air-shaft extending right up to the weather-deck, 

The second-class saloon is a handsomely-designed 
apartment, 60 ft. by 50 ft., capable of seating 180 
persons at one time. It is illustrated by Fig. 17 on 
Plate XXXVIII. Itis panelled and framed with maho- 
gany, the dado being dark, while the upper framing is 
finished in the natural colour. The tables in the centre 
area are laid fore and aft, and in bays along the saloon 
sides there are tables, each of which will accommodate 
eight persons. At the aft end of the second saloon is 
the landing of the second-class entrance, on the aft 
side of which is placed the second-class social hall, a 
commodious apartment, handsomely furnished and de- 
corated. From the second-class entrance aft the shelter- 
deck is open. A large steel deck-house is erected on 
the extreme aft end, which is laid off at the fore end 
as a subsidiary second-class entrance, with the male 
and female ae at the aft end, and between 
these are placed the second-class smoking-room and 
bar. The smoking-room is illustrated in Fig. 18 on 
Plate XX XVIII. 

The upper deck (Fig. 8) from stem to stern is covered, 
and having no portion exposed to the weather, it may 
be designated the working-deck. The firemen have 
their sleeping and sanitary accommodation at the 
fore end, and immediately aft of the firemen’s quarters 
there is a space reserved for the crew for recreation 
purposes. At the extreme aft end of the upper deck, 
and within a steel deck-house, the steam steering-gear 
is fitted, and from this point right forward to the 
recreation space the deck is divided in three portions 
by two alleyways or passages running right through 
the entire length. The centre portion from the grand 
staircase aft is taken up with funnel hatches, turbine 
hatch, cargo hatches, stairways, first and second-class 
lavatories, and bath-rooms. On the port side, in 
addition to the large space devoted to cold chamber 
store, &c., ample accommodation has been provided for 
engineers, electricians, boiler-maker, plumber, cooks, 
stewards, barmen, bakers, butchers, and firemen. 
The starboard side is devoted entirely to passenger 
accommodation, groups of cabins being arranged right 
along the entire passage, those forward being designed 
for two or three persons, and intended for first-class 
passengers, while the cabins at the aft. end are 
arranged to accommodate two or three persons and 
four se alternately, these latter cabins being 
interchangeable for either first or second class. At 
no point in the entire length of this deck do pas- 
sengers come into contact with any of the crew or 
officers, the two sides of the ship being shut off from 
each other by a continuous steel bulkhead extending 
from deck to deck, and fitted with doors at convenient 
points, through which access can be had to either side 
of the ship when necessary. The dispensary and 
hairdresser’s shop are also on this deck convenient to 
the passenger accommodation. ; 

For about 200 ft. amidships the main deck (Fig. 9) 
is given up for the entire breadth of the ship to the 
turbine-room, funnel hatches, coal-bunkers, and store- 
rooms. Forward of these there are cabins for first- 
class passengers in two or three-berth rooms. Bath- 
rooms and lavatories for the passengers are provided 
on this deck. : 

On the lower deck a cold chamber has been provided, 
having a capacity of about 11,000 cubic feet, and 
alongside the per f chamber is the mail and specie-room 
and a large baggage-room for ngers’ use. The 
remaining portion of the lower deck, in addition to the 
holds, will be used for cargo. 

With the exception of the machinery and cargo- 
spaces, the vessel is ventilated and heated throughout 
on the “‘ Thermo-tank” system. These tanks are not 
only capable of renewing the air ten times in an hour, 
but are also capable of maintaining the air at 65 deg. 
Fahr. with the surrounding atmosphere at zero. In addi- 
tion to the ‘“‘Thermo-tank” system there are electric 
exhaust-fans in the smoke-rooms and in the first-class 
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dinin ony: = Another wane feature is an 

ectric-hoist for the convenience of passengers going 
ss deck to deck. Electric-hoists have (ety om 4 
provided for ae stores from below up to the 
galley, and from the galley on the shelter-deck to the 
café on the boat-deck. 

A complete installation of refrigerating plant is fitted 
for the preservation of fresh provisions, as well as 
for the transportation of meat and dairy produce. A 
safe margin of power is provided, and the engines are 
arranged for interchangeable working. The plant is 
also capable of producing a large quantity of ice sr 


for ? use. The cooling appliances are d 
tor Pble different classes a atu tn endvial co aay 
be required, at temperatures to suit the ere 

There is a complete installation of electric light. 
The power plant consists of three sets of combined 
engines and dynamos, of the compound type, any two 
of which are capable of generating and supplying light 
equal to 28,800 candle-power, and of supplying the 
nece current for a large number of cluster cargo- 
lamps of 200 candle-power each, and for all signal- 
lamps, thermo-tanks, motors, fans, &c. The current 
is transmitted by insulated cable of high conductivity, 
all the wiring being done on the double-wire distribu- 
tion-box system. The main switchboards are fitted 
with ammeters voltmeter and switch, pilot-lamps and 
switches, double-pole switches and fuses for each of 
the generators, and change-over switches and double- 
pole fuses for each of the main circuits. The instru- 
ments are of the moving-coil type, and the whole 
switchboard is arranged for easy handling. Two-way 
switches are fitted for the electric lights, convenient 
to the berths in all first and second-class cabins, also 
two separate bell-pushes ; in addition there are plu 
for electric curling-tongs, or other fittings, in eac 
first-class cabin. 

The steering-wheel on the navigating-bridge is in 
direct communication with the steering-engine, on the 
latest telemotor principles. Hand steering-gear is also 
fitted on the bridge aft. Systems of telegraphs, tele- 
phones, and voice-pipes are fitted, enabling the officers 
on duty to transmit instructions to all necessary parts 
of the ship. 

There are three separate systems of steam-piping 
throughout the ship :—(1) For supplying steam to the 
winches, windlass, steering-gear, &c.; (2) for supplying 
all thermo-tanks and heaters; and (3) for supplying 
steam to the galleys, pantries, &c. 

A distinctly new feature in the way of fire-extin- 

ishing apparatus has been adopted in the Clayton 

- extinguisher. This is a machine capable of 
rapidly generating and delivering at any part of the 
ship upwards of 25,000 cubic feet of fire-extinguishing 
gas per hour. By means of pipes led to each com- 
partment, the machine extracts the air in the com- 
partment, simultaneously delivering sulphur dioxide 
into it. When the fire is extinguished, the sulphur 
dioxide is withdrawn by suction. By the same machine 
fresh air can be simultaneously injected into the com- 
partment, and it will thus be seen that the usefulness 
of this mechanism is not confined to fire-extinguishing 
purposes ; but may be used either for ventilation by 
extracting foul air and injecting fresh air, or to dis- 
infect any infected compartment in the ship. 

A complete system of water supply is distributed 
throughout the ship, maintaining a continuous supply 
of hot and cold fresh water and hot and cold salt 
water, not only to all the sanitary quarters, but also 
to the various galleys, pantries, sculleries, &c. 

The turbine machinery will be described in our next 
article, when details of the official speed trials of the 
vessels will be given. 


(To be continued.) 





INDUSTRIAL NOTES. 

Tue report of the Labour Department of the Board 
of Trade is based on the following important returns : 
—In addition to the 2591 employment returns from 
trade unions used for the chart, 3901 were received 
from employers relating to 1,084,392 workpeople em- 
ployed in coal and ines aniaing, the cotton, woollen, 
Worsted, and other textile es. the building trades, 
the boot and shoe and other clothing trades, and the 
Paper and glasstrades. Besides these 6492 statistical 
returns, a large number of returns of a non-statistical 

‘ter were received from employers’ associations, 
trade anion, local corres — and other nee 
ese it appears that employment contin to 
thow a decline. It was abeoely affected by the 
strikes of engineers and shipwrights and joiners on the 
North-East t, which have rendered idle a large 
number of other workpeople not directly concerned in 
the disputes. There was a slight seasonal improve- 
ment in the building, furnishing, and clothing trades. 
compared with a year there was a decline in 
Most of the principal industries. 
the 268 trade unions making returns, with a net 
membership of 639,716, 43,853 (or 6.9 cent.) were 
Tepo: as unemployed, as com with 6.4 per 


= in the previous month, and 3.6 per cent. a year 








Employment in coal-mining was still , but 
showed some decline as compared with both a month 
and a year ago. The number of days worked by the 
pits was 5.49 4 week, as compared with 5.56 days a 
month ago and 5.67 days a year ago. 

The iron-mining industry continued good, and was 
about the same as a year ago. The average number 
of days worked per week by the mines and works 
was 5.76, as compared with 5.78 days a month ago, and 
ss in ees 2 ae 

p ent in the pig-iron industry, though sti 
fair on » toe wf sho : ap r= ha consider- 
ably worse than in March, 1907. Returns relating to 
the works of 108 ironmasters, employing over 22,000 
work le, showed 294 furnaces in blast, as com- 
gesell sth HAD 0 tanath ane peal 10 0 Sour aire 

At iron and steel works employment showed a de- 
cline as compared with both a month ago and a year 
ago. The volume of en ene we (i.e., number =e 
multiplied by the number of shifts worked) at the 196 
iron and steel works from which returns were received 
was 1.5 per cent. less than a month ago, and 10 per 
cent, less than a year ago. 

The tin-plate and steel-sheet industry was fairly 
busy, though not so good as either a month ago or a 
year ago. At the works covered by the returns 430 
tin-plate and sheet mills were working, as com 
with 436 a month ago and 443 a year ago. 

Employment in the engineering trades was dull on 
the whole, and adversely affected by the dispute on 
the North-East Coast; it was worse than a month 
ago and considerably worse than a year ago. The 

reentagé of trade-union members unem + was 
at as compared with 5.9 a month ago and 2. a year 


me the shipbuilding trades employment was bad, 
and continued to be greatly affected by the dispute 
on the North-East Coast. It was worse than a month 
, and much worse than a year ago. The 
of trad -union members unemployed was 21.5, as com- 
pared with 20 per cent. a month ago and 7.1 per cent. 
@ year ago. 
Employment in the building trades continued slack; 
it was better than a month ago, but worse than a 


year ago. 





Employment in the spinning branch of the cotton 
trade was still good, but showed a decline as compared 
with a month ago and a year ago. in the weavin 
branch it was slack, and worse than a month ago an 
a year ago. Returns from firms employing 123,957 
workpeople showed a decrease of 2 per cent. in the 
amount of wages paid compared with a month ago, 
and of 5.1 per cent. compared with a year ago. 

In the woollen trade employment continued fairly 
good, but showed a slight decline compared with a 
year ago. Returns from firms employing 30,044 work- 
people showed an increase of 2.5 per cent. in the 
amount of wages paid compared with a month ago, and 
a decrease of 0.5 per cent. compared with a year ago. 

Employment in the worsted trade was fair, but not 
so good as a month ago anda year ago. Returns 
from firms employing 49,920 workpeople showed a 
decrease of 1.3 per cent. in the amount of wages paid 
compared with a month ago, and of 3.5 per cent. 
compared with a year ago. 





Employment of agricultural labour was generally 
fair with farm labourers. In most districts wet weather 
caused a stoppage of outdoor work for a few days, and 
some day fabienens lost a little time. The supply of 
this class of men, generally speaking, was quite suffi- 
cient for requirements. 

Employment of dock and riverside labour generally 
was moderate in London—better than a month ago, but 
not so good as a ago. At the South Wales ports 
it continued ; at the other ports it was quiet on 
the whole. Theaverage number of labourers employed 
daily at the docks and principal wharves in on 
was 12,300—an increase of 0.5 per cent. as com 
with a month ago, but a decrease of 6.2 per cent. as 


compared with a year ago. 


Twenty-three labour disputes began in the month, as 
com with 18 in the previous month and 32 in 
March, 1907. The total number of workpeople affected 
by disputes which began, or were in ress, was 

,178, or 3042 more than in the previous month, and 
27,001 more than in the same month a year ago. The 

te duration of all the disputes of the month, 
new and old, amounted to 791,400 working days, or 
249,800 more than in the previous month, and 686,000 
more than in March, 1907. Definite results were 
reported in the case of 17 disputes, new and old, 
directly affecting 3877 persons. Of these 17 disputes, 
one was decided in favour of the workpeople, eight in 
favour of the employers, and eight were compromised. 

The oe in rates of wages taking effect affected 
22,700 workpeople, of whom 3200 received advances, 
and 19,500 sustained decreases. The number whose 
wages were decreased included 5500 coal-miners in 
the Forest of Dean, and 12,000 iron and steel workers 








in the North of England and the West of Scotland. 
The total computed effect of all the changes reported 
‘was a net decrease of about 700/. per week. 





The American Federationist for the current: month 
contains no reference to the reported split in the 
American Federation of Labour, but if contains 
elaborate reports of the t Protest Congress of 
representatives of the workers, with a re tative 
frontispiece of executive officials of the chief organi- 
sations which met in Washin on March 18, 1908. 
The protest is against what is here called ‘‘ judge-made 
law ;” in this particular case it is a protest against 
the Supreme Court decisions which are alleged to be a 


wrongful interpretation of labour legislation by the 
Congress and Senate of the Uni States. The 
held in March last was extra and , and 


no doubt the decisions arrived at and the protest 
issued will be endorsed by the great Labour Con- 
vention to be held later on. It is probable that the 
reported split will be averted, because the protest and 
resolutions adopted indicate independent political 
action at the forthcoming elections. One of the 
legal a is ‘against the boycott.” The 
boycott is wi in a variety of ways; one union 
—the Carpenters’ and Joiners’—refuse to fix joinery 
made by firms which do not work on trade-union 
rules. It is resorted to in the trading and commercial 
world also, but the means used do not: come within 
those deemed to be illegal. Generally the attitude of 
employers and employed in America towards each 
other indicates a divergence of a more acute order than 
in this country ; a great labour war would also mean 
much more. The methods of both parties at times are 
such as would not be tolerated in this country. 





The Ironworkers’ Journal for the current month 
contains the report and balance-sheet for the past six 
months, and the auditors declare that the Rnancial 


tage | position of the Iron and Steel Workers’ Association is 


a. There was an increase of 403 in membership. 
here is also the report of the annual meeting of the 
Midland Wages Board, the thirty-second of the annual 
series. It is refreshing to read the speeches of the 
representatives of — and employed as regards 
the operation of the Wages Board, a its influence 
for geod to both the parties concerned. The tribute 
paid by the chairman, an employer, to the chief re- 
presentative officials of the men shows how employers 
can recognise sterling honesty and merit in those who 
are, in a certain sense, their antagonists, if, indeed, 
that term can be ae It was the chairman 
who adversely criticised the action of firms outside of 
the board who did not contribute to the expenses, 
although they made use of the board’s findings. The 
representative and spokesman of the men hinted that 
the time might come when they would regret having 
stood outaide the board ; the chairman alluded to the 
same thing. An employer, who seconded the adop- 
tion of the report, said that he ‘‘ was glad to note 
that a better recognition was being manifested by 
employers towards the Iron and Steel Workers’ Asso- 
ciation of Great Britain.” There is a report of a case 
of paying wages ina public house, contrary to the 
Act of 1883. Some men had formed a gang, and they 
thought that they could share out in the ublic house. 
The magistrates thought differently, and so the de- 
fendants were fined two guineas, including costs. This 
is a lesson to workmen; they must not violate the 
Act passed absolutely in their favour. If the em- 
ployers had done so there would have been an outcry. 





The report of the Associated Blacksmiths tells the 
same dismal tale as other reports about the increase 
of unemployed. The dispute on the North-East Coast 
is one cause of the increase, thé other being a dearth 
of employment on the Clyde. Only one member was 
on dispute-pay, but the list is heavy for a small union 
like this as regards out-of-work benefit, sick and super- 
annuation benefit, and even funeral benefit, in the 
month. The total cost of benefits and ment ex- 

nses amounted to 8s. 74d. per member in the month. 

he net loss of capital amounted to 270/. 10s.6d. There 
is an im t letter, signed by the officials of the 
ineering and Shipping Trades’ Federation, on the 
subject of further joint action to avert in the future 
such sectional strikes as those on the North-East Coast. 
Societies whose members accepted the reduction in 
w are suffering by reason of the woodworking 
trades’ strikes. This is at present inevitable in all in- 
dustries embracing several distinct branches of trade. 





The report of the Cotton-Spinners shows some in- 
crease in the number of qo The weekly 
average on the funds was 5. r cent,—previous 
month, 4.81, and a year ago 4. r cent. These 
include tem stoppages ; only 2.14 per cent. were 
really out of work, as against 1.71 per cent. a month 
ago, and roundly 3 per cent. a yearago. The united 
membership of the Association was at date 18,005—an 
increase of 225-in the month, and of 1517 in twelve 
months. The increase was in all sections—full mem- 
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bersh'p, piecers, &c. The officials dealt with 59 dis- 
pute cases—previous month, 69; same month a year 
ago, 27. These disputes seldom cause any cessation 
of work. There were 68 accident cases—previous 
month, 54; same month a year ago, 47. The claims 
for compensation sent to employers were 112 in the 
month, as compared with 89 ia the previous mcnth, 
and 22 in the same month a year ago. In the aggre- 
gate 2419 claims have been made upoa employers 
since the Act came into force. Nearly all such claims 
have been arranged by the officials of the union and 
the employers fevetved. 


Reports of a contemplated rupture, with labour 
troubles, on the Sorts Mater Railway led to a fall 
in the value of shares last week, but not to any great 
extent, for no well-informed person thought for one 
moment that there would be any serious strike. But 
the situation has now changed to such an extent that 
the possibility of a strike is averted. The manager 
has proposed that the company shall come under the 
scheme arranged by Mr. Lloyd George, which the 
North-Eastern men refused to adopt, or to establish 
conciliation boards, upon which all grades are to be 
represented on lines to be agreed upon. A meeting 
has been fixed for the 30th inst., when representatives 
of the North-Eastern Railway Company and of the 
Amalgamated Society of Railway Servants will meet 
to discuss terms and conditions. Mr. Bell stated to 
an interviewer that the matters at issue had not come 
officially before the executive of the union, but the 
officials were upon such terms with the railway com- 
pany in question that there was no difficulty as to 
amicable negotiations. Alluding to the discontent of 
the men, Mr. Bell said that the men on the North- 
East Coast appeared to have a mania for strikes at 
the present time, and the railway men seemed to be 
affected by it. There is, however, every prospect of 
an arrangement which will avert troubles with the 
North-Eastern Railway. 


There is very little change to chronicle in respect of 
the engineers’ strike on the North-East Coast, but 
reports state that the representatives of the local 
branches of the union have prepared proposals as a 
basis upon which to negotiate a settlement. Of course, 
the employers may refuse the engpened basis, or they 
may assent to a conference to discuss the —— 
So far as the Council of the Amalgamated Society of 
Engineers are concerned, they have no further power, 
as they cannot appeal to the members as a whole 
against the local branches. 

The shipwrights, joiners, and others on strike on 
the North-East Coast have had ballot-papers sent to 
them, to vote for es accept the reduction, or 
to refer the matter to arbitration as an alternative. 
The votes were returnable on the 23rd inst.—two days 
before the date fixed by the employers for the lock-out 
if no settlement is arrived at, or any basis for nego- 
ciating a settlement. Representatives of the General 
Federation of Trade Unions—a body largely interested 
financially—and of the Trades Union Congress Parlia- 
mentary Committee, and of the Labour Party have 
been investigating matters, doubtless with a a view to 
negotiating an arrangement to avert a lock-out. 

he result of the ballot of the ship-repairers shows 
that the terms approved of by their own representa- 
tives were rejected by 3109 votes to 2806. 6 strike 
of these men is therefore to continue, some 5000 being 
affected. This revolt of the rank and file against their 
own officials and representatives is serious, and will 
not help in the solution of labour problems. The 
action of this body is fateful, for the terms offered 
bettered their position. 

It is reported that the Shipbuilding Employers’ 
Federation have determined that in the future all 
questions of wages and conditions of employment shall 
be dealt with nationally instead of locally. This will 
mean that sectional etrikes shall be abolished, and also, 
perhaps, that there will be more uniformity in condi- 
tions throughout all the shipbuilding centres. There 
will be fewer strikes, but they will be, if they arise, on 
a larger scale, 


The Scottish Coal Conciliation Board, being unable 
to agree on the wages question, requested Lord Ard- 
well to act as neutral chairman. The coal-owners de- 
mand a reduction of 124 per cent., or 6d. per day; 
100,000 men are affected. A meeting was fixed to 
held in Edinburgh on the 24th inst. 


The Labour groups in the House of Commons have 
fixed the 28th inst. for a meeting to confirm the 
arrangements for unity on all labour questions in 
Parliament. 


The Seamen and Firemen’s Union, at a conference 
held last week in South Shields, resolved to call the 
atténtion of the Government to the increase of Asiatics 
in the mercantile marine, which, they allege, is a 
danger to shipping and unjust to British seamen. It 
is an old complaint. 





SHIP-MODEL EXPERIMENTS. 


A New Method of Research Work on Fluid Resistance and 
Ship Propulsion.* 
By H. WELLENKAMP. 


Berore entering upon the real subject of this paper I 
should like to refer to the principal points of the pe ri 
read in Berlin in November, 1907, before the Schiffbau- 
technische Gesellschaft, as I presume that the method I 
am about to describe is unfamiliar to most of you. On 
that occasion I described the principles of a new method 
of towing ship models, and gave the results of experi- 
ments in the Imperial Dockyard at Kiel. Thesubject that 
is to be brought to your notice to-day concerns another 
step forward in this method of testing ship models, The 
towing of ship models alone does not suffice, as is well 
known, to solve the problems which confront ship- 
builders. What we undoubtedly need much more 
urgently is a trustworthy, simple, and s y method of 
investigating the effect of screw propulsion on models, 
and it is on this account especially that the new method 
will be found advantageous. ? 

I cannot help remarking here that it was Sir William 
White who first induced me to deal with experimental 
tank problems by his valuable paper of 1904 on ‘‘The 
Establishment of an Experimental Tank for Research 
Work on Fluid Resistance and Ship Propulsion.” The 
arguments in favour of a tank specially devoted to such 
purposes could not have been presented in a more conclu- 
sive manner than was done in that paper, and in the dis- 
cussion that followed it. It was there stated, and fully 
admitted, that a demand exists for “h ready moans of 
carrying on investigations concerni owing resistance, 
and of extending our knowledge of frtotional and air re- 
sistance, and especially of supeoveng upon the hitherto 
unsatisfactory experience with regard to screw propul- 
sion, which is liable to inaccuracy Sm smallness 
of scale. Although at the time of Sir William White’s 
paper there was, of course, a general belief in the merits of 
the system which we owe to the genius and the mechanical 
skill of the late Mr. William Froude and his son, Mr. R. 

Froude, there seemed to be little hope of obtaining in- 
formation of practical value as to the quantitative results 
of experiments. ; : 

In endeavouring to contribute as much as possible to 
the solution of the problem, and in order to meet these 
requirements, I have devised a method of overcoming at 
the same time the financial difficulties of tank experi- 
ments by introducing greater simplicity and enabling a 
shorter tank to be used ; and also of avoiding the various 
difficulties arising from the use of delicate mechanism, 
which is said to be not always quite reliable and trust- 
worthy. It was an almost imperative necessity to do 
away with the carriage, the rails, and the mechanical 
tractive power, and to employ a system of motion that 
would be poy self-acting, — -y- and self- 
registering. y method is, within certain limits, 
identical with earlier methods, especially with that which 
Beaufoy so effectually applied in the Greenland Docks at 
the end of the ——— century. When I recently 
became acquain with Beaufoy’s experiments, I was 
very much surprised to find how near he was to a com- 
plete solution of the problem. Nevertheless, it must be 
admitted that his system was in embryo, and it is remark- 
able that he was able to obtain any results atall. i 
it is, however, having regard to the great difficulties 
arising from his system of motion and measurement, that 
Froude’s towing method would never have been adopted 
if Beaufoy’s system had not failed. ‘ 

The chief consideration in dealing with towing experi- 
mentsis that models should follow a direct course straight 
forward, totally free from deviations and disturbances, 
with a uniform motion and, as far as possible, with a con- 
stant velocity. This uniform motion is very difficult to 
attain in practice. For instance, a carriage on absolutely 
even rails, and fitted with the best type of wheels and 
bearings, will move at a speed which to the eye, per- 
haps, appears quite uniform, but the finest measuring 
instruments will show that there really are disturbances 
due to irregularities in the working mechanism employed, 
or to differences between towing force and resistance. 
There are, however, to all intents and purposes, perfectly 
regular motions produced by Nature alone, in which man 
has no hand, such as, for instance, the motion of a rain- 
drop falling freely through still air, or of a body | 
in water, assuming that the shape of the body is sui 
to this motion. : 

It is obvious that the resistance which a ship or a model 
meets with when gliding through the water at a constant 
speed is ectly constant also. In this case it depends 
only on the kind of tractive power whether we attain a 
thoroughly uniform motion, as desired, or not. Nature 
herself gives us such a tractive power in the force of 
gravity. If we apply this force and take away all gear, 
we may be sure that the motion becomes as uniform as 
possible. Nevertheless, there are still some very small 
irregularities, such as occur throughout Nature, arising 
from the minute oscillations due to friction and eddy 
resistance. But it is impossible to measure these irregu- 
larities, which are scarcely leery “pee by the finest vibro- 
meters, and do not interfere at all with the results. 

Farther, if we spply @ tractive power which is not only 

uite constant, bud exactly equal to the resistance o’ 
the model at the actual speed, we obtain not only a per- 
fectly regular motion, but also an exactly constan 
velocity. This is the object which we are striving 
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to attain. All attempts hitherto made with apparatus 
uti gravity as the tractive force have, as far as I am 
aware, been without satisfactory result, and it is doubt. 
ful whether the data obtained from previous experiments 
can be considered absolutely reliable, 

I will now proceed to give a description of the towing 
arrangements which are shown in Fig. 1, page 563. A 
very thin — wire is attached to the end of the long 
bowsprit of the model, and is stretched horizontally above 
the water to the end of the tank, where it passes over a 
drum into a deep well. This drum has extremely fine 
agate-pointed bearings, and a polished surface which may 
be blackened with soot from a turpentine flame. The 
circumference of the drum is exactly 1 metre, and equal 
to one turn of the wire. The groove for the wire is on 
one side of the drum, and on the other side a scale ig 
engraved (Fig. 2). A towing weight hangs at the end of 
the wire in the well. This weight is rather small, because 
the resistance of a model at the highest — attained is 
generally less than 1 per cent. of the weight of the model. 
A time-recorder, consisting of a big tuning-fork, records 
by means of a needle-point one-hundredth parts of 
second in the form of a wavy line on the revolving 
surface of the drum. To prevent the overlapping of the 
wore line, a ig peers movement is imparted to the 
needle point. That constitutes the whole apparatus em- 
ployed during the measuring run. 

t us now suppose that an experiment is to be made 
on a model under the tractive force of the towing 
weight (pr) alone. At starting, the whole power of the 
weight is employed in producing kinetic energy and im- 
parting it to the mass of the model, the wire, the drum, 
and the weight. As soon as any velocity is attained, 
resistance of the water is produced, and must be over- 
come by a corresponding portion of the power of the 
weight, thus leaving the remainder of the power available 
for further acceleration. This remainder will continually 
diminish and will finally disappear altogether, while the 
resistance increases correspondingly and becomes at last 
just equal to the whole of the towing weight, leaving 
nothing for further acceleration. From this moment the 
starting run—i.e., the period of acceleration—is finished, 
and the measuring run—i.e., the period of dynamical 
equilibrium—now begins. In order to realise what a very 
long tank would be necessary to attain dynamical equi- 
librium, if using only the towing weight, it must be 
remembered that even if resistance did not absorb power 
at all, and the whole of the towing weight were to 
produce energy, there would be required a starting run of 
at least 50 metres in length for models of usual size and 
speed. But if the resistance comes into play, this run 
must be four or five times as long before the velocity can 
become approximately uniform. 

There is a simple way of reducing the starting run 
down to a few metres by giving the model an initial 
impulse by means of an additional starting weight, which is 
considerably heavier than the towing weight. This weight 
takes the form of a chain (P, in Fig. 1), and its action 
decreases from the full extent of its weight down to zero 
at the end of the starting run. It is temporarily con- 
nected to the model by means of a second special wire, 
so that various predetermined amounts of power may be 
transmitted. This wire takes hold of the fore end of the 
bowsprit by a clutch, which is released automatically 
as soon as the starting run is finished. The model 
then continues on its way under the influence of the 
Sans weight only, and the measurements can then be 
made, 

Whether or not a really constant velocity is attained 
must be determined afterwards by the help of the above- 
mentioned wavy line traced by the tuning-fork. Since 
the wavy line takes the form of a spiral on the drum 
surface, ree By the longitudinal movement of the 
needle point, the whole measuring run is represented for 
every hundredth part of a second to full size. This 
enables us afterwards to ascertain whether the velocity 
has m constant or not, and to measure its amount. 
Should it be found that there has been acceleration or 
retardation +, it shows that the towing weight was 
either too large or too small. It follows that the (mass 
of the model x +) is the weight necessary for correction. 
After the towing weight has altered by adding to or 
subtracting from it, the experiment must be repeated, 
and we then shall obtain a run with a uniform, or sub- 
stantially uniform, speed due to the adjusted towing 
weight. : 

It must be remarked here that the heavy starting 
weight has to be accurately adjusted in order that the 
same energy may be transmitted to the mass when re- 
peating the experiment, otherwise it would be impossible 
to attain the same velocity as before, and the repetition 
of the run would be a failure. If the second run does not 
yield a sufficiently constant speed, there is no difficulty 
in again determining the correction for the towing weight, 
and then making a third run, and so on. Ib will 
seen that the method is epee adapted to the most 
delicate scientific research work, by enabling us to ad- 
vance gradually to the highest degree of uniformity of 
motion. This result is attained, firstly, by means of the 
exclusive use of gravity as the most uniform towing 
power available; secondly, by doing away with nearly 
all apparatus, with its resulting disturbances; and, 
thirdly, by adjusting the towing weight to correspon 
the actual speed by trialand error. The consequence 
is real dynamical equilibrium, such as is required for an 
exact investigation. : 

After each run the tractive power and the velocity 
must be measured. The former is accurately known up to 
inate kilogramme, for it consists of the towing weight 
and the weight of the connecting wire. This is kept 
constant during the whole run by another supplementary 
wire or thread of double the linear weight, hanging from 
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the upper part of the well in a bight to the lower end of 
the towing weight. : 

The vendiiy of the model is recorded on the drum 
surface, W the waves are given for each hundredth 
part of a second to full scale. It is of great value for 
accuracy of measurement that neither the curve of time 
nor the curve of velocities has to be drawn. We find the 
velocities clearly shown by cross curves passing ey 
adjacent waves. In order to attain greater ge | the 
wavy line is divided by « straight s line, and the 
crossing points of the two can be exactly determined. 

Whether an experiment made as above indicated has 
been successful or not—i.¢., whether the result has been 
disturbed or not by any outside influence—is seen by 
reference to the cross-curve on the drum. This curve 
must be of a smooth character, free from irregularities. 
If the cross-curves oy straight lines, then it follows 
that the velocity has constant ; but if they are con- 
cave or convex, then it follows that the velocity has been 
accelerated or retarded. The slightest amount of such 
curvature is easily perceptible, and capable of measure- 
ment. Another advantage is that when the curve of 
resistance of a model for various speeds has to be drawn, 
it is no longer necessary to have a great number of points, 








be employed not only for towing models and testing 
resistances, but for all sorts of tank experiments. Before 
giving examples of other experimental work, I will 

iscuss briefly certain objections that have been raised 
regarding the accuracy and the general applicability of 
the method. 

It has been — that a motion of so short a 
period would not suffice to attain the dynamic equilibrium 
mentioned above, because the surrounding icles of 
water at some distance from the model are said to change 
their motion in a small degree after the model has 
attained uniform motion, so that these icles may 
alter the velocity of the model from behind to an appre- 
ciable extent, which means upsetting the equilibrium. 
But it is obvious that the motion of the model does not 

me constant until all the particles of water which 

can in any way influence the mode] have themselves 
reached a state of equilibrium, and the only question is, 
when does this moment arrive? Whether this state of 
affairs oceurs or not does not depend on any theoretical 
considerations, but is simply a statement of facts, de- 
pending entirely on the character of the cross-curves. If 
they are really straight lines, there is no doubt that 
reached. When they tried at 


— a8 R 
Charlottenburg, by means of Woltmann’s blades, to prove | other 





We have only to observe the lifting of the point of 
attachment, and to lower it by about the same amount. 
There is a sliding piece in a vertical slideway fitted at the 
end of the bowsprit, which one to lift or to lower 
the point of attachment. Thus the horizontal direction 
of towing force is secured, and the model is again 
under the influence of the towing force and the trimming 
moment in exactly the same manner as if it were being 
driven by screws. ‘ ere 
ion.—The chief consideration in the tow- 
ing method was the dynamic equilibrium automatically 
produced under the influence of quests alone. There is 
no reason to depart from this ing feature when deal- 
ing with work on screw propulsion. 
will now give the chief features of the arrangement 
which I at first employed and afterwards improved upon 
for application. I had a model with the same 
bowsprit, wire, drum, and weight as already used in the 
towing experiments, and I attached another wire at the 
aft end of the model, poring above the water surface 
over a pulley into another well at the aft end of the tank, 
where a jag «> (pa) equal to the forward one is sus- 
pended. In this way the model is no longer towed by a 


weight, but is in ect statical equilibrium. If by some 















































as is the present custom: a fifth or fourth part of the means model is put in motion, its 8 is 
nt number of runs is quite sufficient, no point being | this suggested defect of too short a run and starting run, recorded, as before, on the drum surface. The el may 
ound very distant from the curve. it was not observed that the apparent defects were attri- | be fitted with one or more screws on shafts just 
(2) 
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Although I have already said that it is generally neces- 
sary to make one or two pre experiments before 
dynamic equilibrium is reached, this is unn if a 
set or series of a is made, beginning with low 
speeds and rising by small steps to high speeds. In this 
case each trial is a ag ey one for the next, and 
allows us to estimate almost accurately the increase of 
starting weight and towing weight for the following 
trial. The method, therefore, enables us to obtain great 
accuracy of measurement, the production of sagen bear 
and a very great reduction of size of tank, without the 
necessity for a carriage or rails with their expensive 
foundations. Again, no engine-gear is necessary, so that 
the initial cost, as well as the running expenses, are 
exceedingly small, and the management is very simple. 

_ There are other advantages, some of which I will men- 
tion here. For instance, models on a larger scale can be 
employed than have been op till now, and the tank can 
be enlarged in breadth and depth without in ing grea 
expense. Velocities may be increased without difficalty, 
far more than when using a heavy carriage with a large 
moment of inertia. Farther, the process is open to the 
Spectator, and is easy to follow, to control, and to photo- 
graph, all the more so because the apparatus need not be 
continuously watched or handled during the run, the 
results being automatically recorded, so that they can be 
inspected and measured when convenient. One single 
movement of a lever when starting the model is all that 
is required. It releases the called from the ing- 
Point, and makes the tuning-fork sound either by the 
stroke of a hammer or by electro- ic contact. All 
lth sarting-wegin fron the mel she hci ott 

e e tracing of the 
needle of the tuning-fork on the drum alvin and its 

Gtowaye movement to obtain a spiral wavy line, and, 

nally, the braking of the model Oe ial heavy 

ight moment. 
method can 


Weight, which is seized and raised at 
One of the principal advantages is that t 








NOTE : THE VERTICAL SCALE FOR THE MODEL As ILLUSTRATED !S 
EXAGGERATED FOR THE SAKE OF CLEARNESS 


butable to the irregularities of the motion of the carriage 
and other defects. 

I will now state, asa result of my experience and of 
the information obtai iagrams obtai during 
the experiments at Kiel, that the lengths of the starting 
run and of the measuring run need not exceed 14 lengths 
of the model ; the length of the tank ought to be 44 times 
the length of the longest model that is to be tested. 

a also been y YS that — = orenen to 
the bowsprit at too high a point, i of at a point 
corresponding to the height of the Yarn shafts. This 
is of no importance, as there is no difficulty whatever in 
eliminating this defect. We have only to consider that 
the towing power is accurately known, and the height of 
the wire above the propeller shafts as well ; consequently, 
the trimming moment is also known. We therefore have 
only to trim the model before the trial begins, by dis- 
placing a small part of the weight of the model so as to 


t | counterbalance the trimming couple accurately, the model 


being then driven exactly as if by the screws. 

Another objection raised is that the sagging of the wire 
causes @ slight deviation of the towing force from the 
horizontal. To avoid this a small weight—it is really no 
more than r;qth of the tension of the wire—may be 
removed from the end of the bowsprit, thus neutralising 
the small downward component of the towing force. 

A further objection is as follows:—Every ship is, 
while in motion, exposed to varying trimming forces 
resulting from the water pressure, whic a penecelly havea 
tendency to raise the bow (Fig. 3). us the point of 
attachment of the wire at the end of the long bowsprit 

ill be raised toa perceptible degree, and the direction of 
the towing wire will no longer be horizontal], and will 
therefore produce a defective trimming moment, which 


does not exist when the ship or the model is driven thrust 
isi F a 


screws. Since the raising of the bow 





it is necessary to observe this effect during the trial, and 
afterwards to neutralise it before the next trial begins. 
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as in a ship, and may be driven by the action of the 
screws—i.¢., by thrust. The screws must be revolved by 
the most uniform force available—i.¢., gravity. To 
obtain this we attach a third weight to screw shaft 
by means of a very thin wire, which is wound round the 

aft as many times as there will be revolutions made 
pein the monet run. The by am a the o—_ 
vertically u is over a guide- at the top of a 
mast on the model, ond come at its Loon the third 
weight. This weight drives the model (not shown in the 
diagram) indirectly, OF producing the force to revolve 
the screw, during its fall from the top of the mast. 

The thrust produced depends upon the speed of rota- 
tion of the screw and upon the speed of the model. 
These both increase gradually while the model is exclu- 
sively under the influence of the falling weight. Assuming 
that there is a sufficiently run, we may expect to 
reach = last a maximum number of mam pe he ~ 
sequently a corresponding maximum speed. ew 
thrust then produced by the weight is absorbed in over- 
coming the total resistance of the model. This is not 
merely the towing resistance, but also the “augment of 
resistance ” (as Mr. Froude calls it), owing to the suction 
of the screw, sometimes called ‘‘thrust deduction.” A 
condition of dynamic equilibrium having been attained, 
we may ja to measure: (1) the epeod of the model, 
(2) the number of revolutions of the screw aki oreene 
and (3) the work done by the sinking weight. is still 
wanting only, fourthly, thrust, which requires special 
apparatus for its measurement. 

We have already seen that the moving force, or the 
thrust, acts on the mcdel by means of the screw 
in the same manner as in a ship. There is only one 
slight difference—viz., the shaft is not kept fixed by a 
ing, but passes thi an almost friction. 

boss, which allows at the same time a 





ball-bearing in the at i 
longitudinal movement of the shaft within certain limits. 
The fore end of the shaft is sharpened to a point, which is 
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hardened. This point presses against a cup-shaped agate 
bearing act in the short lever of a spring dynamo- 
meter, thereby moving it longitudinally to a extent 
—say, 4 in. or less, ing to the magnitude of the 
thrust. By thissmall movement the thrust exerted can be 
, if another longer lever of the dynamometer is 
fitted with a 
surface. The 


pointer which records on a blackened 
measure forces or Be 


dynamometer may be adapted to 

0 and 1 kilogramme; we then 
have to fix an additional counterbalancing weight toa 
counter-lever in order to be able to also measure greater 
thrusts with the same spring within the same limits of 
shaft mov and with the same accuracy. 

It is evident that the a described cannot be em- 
ployed when the model to make a long run. The 
weight hanging down from the mast cannotexceed a definite 
—r because of + limited — of ww de ype For 

ractical purposes a longer run is often requi and con- 
enenlly it would not always suffice for making exact 
and trustworthy measurements with the arrangement 
just described. 

To fulfil this requirement, another arrangement may be 
employed which is an improvement only in one respect— 
viz., by doing a with the third weight hanging down 
from the mast, and thus obtaining further simplification. 
The apparatus will then be as follows :—The first weight 
is, as we know, attached to the wire at the bowsprit, and 
exerts a tension in the forward direction ; the second 
weight is now used not merely to counterbalance the first 
one and to keep the model in statical equilibrium, but 
it is at the same time used to rotate the screw. It is 
therefore fastened to the shaft of the screw instead of to 
the aft end of the model. Its wire is wound round the 
shaft, as was viously done, and over a guide- 
pulley on the deck of the model, and is led horizontally to 
the pulley placed at the well at the aft end of the tank. 
There it is kept stretched by a weight of just the same 
magnitude as the corresponding one in the well at the 
fore end. 

We now have the model, firstly in a state of statical 

uilibrium under the tension of the two wires fore and 

t, which must both lie in one straight line to avoid a 
couple ; secondly, under the moving influence of the aft 
weight, which is no longer fixed, as its wire can freely 
unwind, allowing it to fall in the well after being 
released. The screw shaft is thus revolved, and the 
model is driven forwards, although the wire pulls 
backwards. This time the aft weight not only counter- 
— —, but is a moving one, and develops work. 

us i 


prs = weight at fore end, 
Pa = weight at aft end, 
$ =) of wire unwound during run, 
ly = distance traversed by driving weight, 
la = distance traversed by falling weight, 


then the work done is py x J, or py (ly + la’), or with 
ry ae the equation of potential energies (py x /, ) 
+ (Pa X la). 
I need hardly mention that the means described for 
venting small defects in the towing experiments must 
applied as before. I refer to the means for eliminating 
the influence of the sagging of the horizontal wire, of its 
varying weight, of the trimming effect on the model, and 
chiefly to the use of a special et oy Benn to overcome 
the inertia of the mass of the model by producing virtual 
energy. 

The measurement of the s of the model is done in 
the manner already descri by time-recording on the 
drum surface. The number of revolutions of the screw 
is recorded by a revolving disc moved at a slow rate by 
the guide-pulley on the deck. On this disc, time in 
seconds is recorded by electrical means, and the thrust of 
the screw is recorded by the pointer of the dynamometer 
balance. This recording of time, thrust, and revolutions 
is done quite automati iy. The two diagrams, the one 
on the drum surface, with hundredth parts of seconds, 
and the other on the disc, with full seconds, can be com- 
bined very easily. 

When starting experiments, we have to calculate as 
nearly as possible the probable value of the two suitable 
weights for the starting impulse and for driving the 
sorew, and if the desired result is not attained, we have 
to change the weights in the same manner as described 
for the towing experiments, and thusany desired accuracy 
may be attained. Butcare must be taken that the weight 
for driving the screw is attached both at the fore nt we ved 
at the aft wire, to ensure exact statical equilibrium. 

In this apparatus only three pulleys or drums and the 
shaft bearings are under stress. The friction of these has 
to be overcome, and that requires a special experiment to 
determine the amount of friction at different speeds and 
weights. Without such a test the trials would be defec- 
tive. In order to ascertain the friction, we take off the 
blades of the screw and join the two fixed ends of the 
wires instead of fastening them to the shaft and to the 
bowsprit. This single wire is then led over the same 
drum and pulleys as in the trial, but somewhat differently 

. , a8 shown in Fig. 4, page 563, and the same 
weights are applied. The system is then put in motion 
by a small additional weight attached to one or other of 

two weights at the ends of the wire. The speed 
attained is recorded, and the friction can be calculated. 
Thus the results of screw propulsion are as accurate as 
may be desired, and are ready for the complete investi- 
gation of all questions connected with this kind of experi- 
mental work. : 

As mentioned above, there is no difficulty arising from 
the use of more than one propeller. Each of them may 
be driven by a special wire and weight, and each ma: 
also have its separate record of revolutions, thrust, an 
work. If desired, as will usually be 
oan be kept at the same speed when led over one drum, 


the case, all wires | 10,060, 





instead of over separate pulleys, and any predetermined 
relative number of revolutions may be attained. 

As to the e iments carried oub up till now, I need 
only mention that there is a dry dock at the Imperial 
Dockyard at Kiel fitted as a provisional experimental 
tank, where most of these interesting points have been 
investigated. The research work carried out on some 
models of new ships has shown the great efficiency and 
the hee ee =A Ene pel RFs deration of 
its superiority applicability to inds of experimen- 
tal work, the new tank built by the Hamburg Govern- 
ment, as well as the new tank to be built for the German 
Navy, are designed and will be installed on this new 
system. I venture to hope that in this way a new field 
will be opened, as much for further practical informatior 
as also for the purpose of scientific progress in hydro- 
dynamics. 








_ Bereran Biast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of April was 
33, while nine furnaces were out of blast. At the com- 
mencement of April, 1907, 38 furnaces were in blast and 
four out of blast. The total of 33 representing the fur- 
naces in blast at the commencement of April, this ear, 
was made up as eee ig yp vr 12; Liége 
group: 16; Luxembourg, 5. The production of In 
gium in March was 115,530 tons, as com with 
123,320 tons in March, 1907. The aggregate output in 
the first three months of this ge was 350,890 tons, as 
compared with 350,110 tons in the first quarter of 1907. 


InpiAn Coat Imports.—The im of combustibles 
into British India in 1906-7 com as follows with the 
corresponding imports in 1905-6 :— 

1906-7. 1905-6. 

tons. tons. 

Coal 244,959 172,691 

Coke a al in " 9,755 5,236 

Agglomerates .. ae a 2,489 2,008 
Total .. 4% 257,203 179,935 

These supplies were obtained from the following sources: 

Country. 1906-7. 1905-6. 


—— States .. 
apan.. oe 
Australia ee 
Miscellaneous .. 
Total .. .. 257,203 
The most interesting feature, of course, in this analysis is 


the vy coma d growing market for American coal in our 
great Eastern dependency. 


Our Coat AsroaD.—The exports of coal from the 
United Kingdom are still increasing, having amounted in 
March to 4,850,715 tons, as compared with 4,705,417 tons 
in March, 1907, and 4,632,766 tons in March, 1906. 
These totals were increased by the addition of coke and 
patent fuel to 5,059,222 tons, 4,911,353 tons, and 4,812,256 
tons respectively. Coal was also shipped in March for 
the use of steamers engaged in foreign trade to the 
extent of 1,556,952 tons, as compared with 1,502,686 tons 
in 1907, and 1,514,069 tons in March, 1906. The 
exports to the following countries exceeded 500,000 tons 
in March of the last three years :— 





| Mar., 1907. | Mar., 1906, 
| 


Country. 





_| aes 8 


tons 
..| 816,618 
911,723 
733,021 | 


652,578 583,719 
860,858 
796,954 


Germany =e. 


France ee es ee 
Italy... és ve +! 





It will be observed that the exports to France have at 
last sustained a certain check. The agi te ship- 
ments of coal from the United Kingdom in the first 
three months of this were 14,211,160 tons, as 
compared with 13,731, tons in the corresponding 
period of 1907, and 12,552,914 tons in the corresponding 
period of 1906. These totals were increased to 14,870,727 
tons, 14,314,264 tons, and 13,084,796 tons respectively by 
the addition of coke and patent fuel. Coal was also 
shipped in the first quarter of this year for the use of 
steamers engaged in foreign trade to the extent of 
4,704,209 tons, as compared with 4,424,009 tons and 
4,544,419 tons in 1907 and 1906 (corresponding periods). 
Goal has accordingly been leaving our shores this year at 
the rate of 78,299,744 tons per annum, as com with 
74,953,092 tons in 1907, and 70,516,860 tons in 1906. Our 
coal exports exceeded 1,000,000 tons to the following 
countries in the first quarters of the last three years :— 





1906. 
tons 
1,530,466 
2,115,428 
2,171,137 


1908. 


tons tons 
Germany .. Se --| 2,008,753 | 1,670,260 
France ee ee -- 2,768,210 2,756,142 
Italy .. 2,084,870 1,938,634 


Country. 1907. 








Other exports were also made as follow :— 





Country. 





Denmark 

Holland 

Spain .. 

Argentina 578,512 

The value of the coal al exported : to March 31, this year, was 
1351., as compared with 8,489,846/. in the first 

quarter of 1907, 7,081, 1982, in the first quarter of 1906. 








THE PHYSICAL SOCIETY OF LONDON. 


At the meeting of the Physical Society of London, 
held at the Northam Institute, March ay, Dr. Charles 

F.R.S., President, in the chair, Dr. C. V. Drys- 
dale exhibited ‘‘A Vacuwm-Tube Apparatus for Demon- 
strating the Propagation of Alternate-Current Waves in 
Cables.” The tion of alternate-current waves in 
conductors has been preg | exhibited , 4: aid of a 
helix, notably by Professor Fleming and Dr. G. Scibt, 
and the former has ap ptm the use of vacuum-tubes to 
show the distribution of potential. The author had noticed 
that in a tube laid morte? 2 to the helix the brightness wag 
proportional to the slope of potential, and hence to the 
current. The apparatus, therefore, consisted of a wooden 
stand, which supported a helix about 6 ft. long, a vacuum. 
tube just above it, and a series of 18 vertical tubes below 
it. eeding the helix from a high-frequency reso. 
nance circuit, nodes and loops of potential and current 
were simultaneously visible in the two sets of tubes, and 
these were approximately in quadrature with one another, 
Experiments were shown in which the frequency of the 
supply was varied, and the a of the helix was 
altered by introducing an earthed wire inside it. Re- 
sistance, capacity, and inductance were also connected 
successively to the receiving end, and the effects were 
approximately in agreement with theory. 

. W. Duddell expressed his interest in the experi- 
ments, and asked why the points of zero potential were 
not more clearly marked. as it due to absorption of 
energy » J the tubes, or to the superposition of oscillations 
with higher frequencies? Had the author used a single 
long tube with a strip of tinfoil on the outside? He 1 
asked what ee author used in the vertical tubes, and 
whether he tried helium. 

Dr. Drysdale, in reply, said that the tubes were filled 
with CO,. It was somewhat difficult to ensure their 
equality, and no attempt had therefore been made to use 
rare gases. Doubtless still better results could be obtained, 
but the CO, tubes were sufficiently bright for most pur- 
poses. He believed that the energy taken by so many 
tubes was the cause of the absence of complete darkness 
at the nodes, as with a single tube sharper results had 
been obtained. For this reason the single tube with a 
strip of tinfoil on the side had not been used. 

Dr. C. V. Drysdale read a paper entitled ‘‘ Votes on 
the Plug Permeameter.” The author briefly described 
the instrument, in which a drill is employed to cut a 
conical hole in a casting or forging, at the same time 
leaving @ pin ,, in. in diameter standing in the middle. A 
wrought-iron plug carrying a bobbin with magnetising 
and search coils completes the magnetic circuit, forming 
a miniature permeameter. The readings are taken by 
means of an ammeter and ballistic galvanometer in the 
ordinary way, or by the aid of a portable direct-reading 
test seb. en this instrument was first described it was 
found, as would be expected, that the values of the induc- 
tion given by it were too low, and it had been supposed 
by some that this was due to imperfection in the mag- 
netic joint. The author, on the other hand, had attri- 
buted it to end effects, and to the shortness of the speci- 
men. Investigations been made confirming this view, 
and showing that the amount of this end effect could be 
fairly closely compensated by correcting the value of H 
in the same ratio for all specimens. These investigations 
had been carried out b: ining some rings of cast and 
wrought-iron and pole testing them by the ring method. 
and afterwards cutting them into quadrants which were 
drilled and tested with the plug. Curves were given 
showing the results obtained by the plug permeameter 
when the instrument had been empirically calibrated 
from the foregoing tests. These showed that the instru- 
ment was accurate within 2 or 3 per cent., which was as 
satisfactory as most other permeameters. 

Professor 8S. P. Thompson said the author’s instrument 
commended itself for its usefulness and ingenuity. He 
would like to know how far its results were comparable 
with those obtained from ring and double-yoke methods. 
He was not sure that the author’s explanation that the 
discrepancies were due to end effects was the correct one. 
In drilling the hole in the casting the magnetic properties 
of the iron were altered, and the hysteresis increased. 

Mr. A. Campbell remarked that from his experience 
of several varieties of permeameters he was not at 
surprised to find that Dr. Drysdale had had to calibrate 
his permeameter by the purely experimental method of 
comparison with the trustworthy ring method. By 
averaging the different calibrations — by various 
types of material, he appeared to be able to obtain fairly 
good results, but there were other permeameters which 
gave as satisfactory results without any empirical cali- 
bration. : : 

Mr. A. Russell said he appreciated the ingenuity dis- 

layed in the Drysdale permeameter. He suggested the 
x Ar en the probable cause of part of the discrepancy 
between the magnetisation curves got by the ring method 
and by the permeameter. In the former method the 
mean flux and the mean magnetising force over the cross- 
section of the ring were measured. The ring experi 
mented on was of appreciable radial depth, so that the 
magnetic force on the inner circumference of the ring was 
about 50 per cent. greater than that on the outer circum- 
ference, The permeability of the iron at the greater 
force would probably be very different from that at the 
smaller force.. The mean value, therefore, of the fiux 
density over the cromenctionsl ares, ef the ring nig® 
possibly be something quite different from the valu 
would cove if the norm force were constant and equal 
to the mean magnetic force. The errors due to this cause 
in the ring method, even when the ring was narrow, were 
sometimes very) i The criticism also applied 
to many cases in which electricians apply what they call 
the ‘fundamental magnetic equation.” 
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Mr. W. Duddell asked if it was assumed that all the | frequency. In practice T?p? can be neglected in com-| 3, Alternating loads, where stress varies from tension 
j i e ith A = _— = i i i i ing. 
pe hel Oe 2 te *. —- Se en w’ — w = Typ W sin ¢, | to Sa, as in @ ble-acting connecting-rod, 


said that the end effect was not of the same nature as an 
air-gap, or it would have had a more marked influence at 
high permeabilities. When the instrument was first 
introduced, a few tests had been made by as) speci- 
men and testing it, and afterwards annealing re-test- 
i No change had been observed, but possibly pe nd 
number of tests would have shown variations. The size 
of the pin seemed not to vary sy ge than a mil, what- 
ever metal was drilled, As to Mr. Campbell’s remarks, 
he quite agreed that other permeameters were een or 
more accurate, but this was the only one that could be 
used on the actual forging or casting ; and it was sur- 
prising and gated nd that it was as accurate as 
it seemed to ~ e thicknesg-of the ring mentioned by 
Mr. Russell was an im t point. It was necessary 
in order to permit of drilling, but he was inclined to 
think that there would be little error from this cause, 
except at low inductions. 

Dr. C. V. Drysdale read a paper on “‘ The Use of Shunts 
and Transformers with Alternate-Current Measwring- 
Instruments.” Owing to the limited range of most alter- 
nate-current instruments, shunts and transformers have 
come into considerable use, but they are liable to cause 
errors both in the magnitude and of the current. 
The paper deals with these errors mathematically and 
experimentally. In the case of shunts, the condition for 
accuracy at all frequencies is that the time constants of 
the instrument and shunt should be equal, but formule 
are given for the multiplying power and phase displace- 
ment in other cases. For current transformers the best 
results are obtained by keeping the magnetising and 
core-loss currents as 8 as possible. The best uniformity 
of ratio for different loads is obtained with a non-inductive 
or leading load ; but the lowest+phase displacement with 
a lagging load. Potential-difference transformers aré 
much more satisfactory than current-transformers, both 
for ratio and phase displacement. Experimental tests, 
using a wattmeter as indicator, approximately confirmed 
the theory. Ne: ° 

Mr. A. Campbell expressed his interest in the thorough 
manner in which Dr. Drysdale had gone into the ques- 
tion of the use of transformers with measuring-instru- 
ments. With to the author’s criticism of his (Mr. 
Campbell’s) work on the subject (which was carried out 
twelve years ago), he should like to mention several 

ints. The main object of the first-quoted paper was 
toshow that with air-core transformers the transforma- 
tion ratio becomes more and more constant (for various 
frequencies) the higher we make the time-constant of the 
secondary circuit ; thus high inductance and low resist- 
ance are wanted. Mr. Campbell stated that in his paper 
he also gave several experiments to show that iron-ring 
transformers ‘‘may in many cases be used in a similar 
way,” care being taken to have the resistance of the 
secondary circuit small enough. In a later paper he 
stated that to make the ratio sufficiently constant and 
independent of frequency we “ee relatively low 
resistance and high inductance in the secondary circuit. 
Dr. Drysdale showed that for the special case of constant 
frequency, relatively - inductance does not give the 
most constant ratio. is (Mr. Campbell’s) experiments 
were not complete enough to settle this point, and he was 
careful not to dogmatise on the matter. He was glad 
that Dr. Drysdale had elucidated it. 

Mr. A. Russell ex his interest in the paper. 
He suggested that the author should take the mutual 
inductance between the shunt and the instrument into 
account. If Ly, be the constants of the instrument 
and L», Re those of the shunt, and if M be the mutua 
inductance between them, the multiplying factor for the 
reading will be the same whatever the frequency, pro- 


vided that L1—M _ In,-M_ 


Re 

Mr. Kenelm Edgcumbe referred to the fact that the 
author recommended small core losses, and pointed out 
that he had seen it stated that in special cases it was 
possible to improve the ratio and phase errors by increas- 
ing the core losses. a ; 

Dr. Drysdale, in reply to Mr. Campbell, said his praise 
of the air-core transformer was justified, but in practice 
instrument-makers were f to use iron for commer- 
cial reasons. Similarly, the ring form of transformer 
was generally impossible, as in practice instrument trans- 
formers were used to insulate the observing instrument 
from high-pressure mains, and considerable insulation 
between the windings was n . The reason why 
an iron-cored transformer behaved differently to one 
with an air core chiefly resided in the core-loss current, 
which was not proportional to the magnetising current. 
The method of testing the transformers would be shown 
in operation in the laboratories. 

A paper on “ Dy eter Wattmeters” was read by 
Dr. C. V. ale. The author gives a somewhat com- 
oa investigation of the theory of the wattmeter, includ- 
ing the effects of shunt inductance and capacity, mutual 
inductance, eddy currents, wave form, and of iron. It is 
Pointed out that the theory of the wattmeter is much 
obscured by the use of the correction factor. On sine 
wave forms the true power w = W cos ¢, while the read- 
ing of the wattmeter 


of = B W cos (¢ — a) = W cos a cos (¢ — a), 





where W is the ap t power, R and I the resistance 
and inductance of the shunt respectively, and a the angle 
of lag in the shunt. This leads to the simple relation 


o dale tx 
1+ T?, 


where T is the time constant of the shunt, and p = 2 7 x 


yen sy apd wewrnsng of wattmeter anae alwa: 
ay as a difference, not as a ratio. It is practi- 
cally as absurd to apply a correction factor to a watt- 
meter as to an instrument with a zero displacement. The 
popes cise contains 6 Geserigtion of come single, and 
ouble forms of standard wattmeter, and of deflectional 
wattmeters containing iron. Also of the method of test- 
ing wattmeters for various errors and of a phase-shifti 
transformer for facilitating these tests. Various forms 
wattmeters and phase-shifters were shown in o tion. 

Mr. W. Duddell expressed his interest in > > 
referring especially to the author’s remarks upon = 
plication of a correction factor. In some ways he a t 
& correction factor was preferable to the addition a 
zero correction. He was interested in the wattmeters 
exhibited, which resembled in many features an instru- 
ment he had designed some years ago. 

Mr. Rayner, referring to the accuracy of the instru- 
ments, asked if Hooke’s law held to 1 part in 500 over a 
whole turn of the torsion head. 

Mr. Tinsley remarked that the instrument shown re- 
sembled those of Mr. Duddell in the mechanical details, 
because the design adopted was the only practical one. 

Dr. ale, in reply, said he still maintained that 
the only rational way of correcting wattmeter readings 
was by adding a correcting term instead of applying a 
correction factor. Mr. Beattie’s device was unnecessary 
and of little use, as the inductive coil would not give —7 
indication of the error due to capacity in the shunt, whi 
might be considerable. He had not troubled 
cism in instruments, as they were for use as standards, 
and it was easy to eliminate the effect of stray fields. 
He was surprised and gratified to find that Mr. Duddell 
recognised the strong resemblance between the wattmeter 
described in the paper and his own. The author's first 
= on the subject ap; in the Electrician in March, 

901, and was available to anyone interested in the 
matter. 


about astati- 





FACTORS OF SAFETY IN MARINE 
ENGINEERING.* 


By Professor JoHN OLIVER ARNOLD, of Sheffield 
University. 

On the vital importance of the subject dealt with in 
this paper it is obviously unnecessary to dilate, and in 
dealing with jt the author will endeavour to sustain t 
somewhat difficult, delicate, but, unfortunately, neces- 
sary part of acting as a sort of connecting-link between 
engineers and metallurgists. He fully expects some ad- 
verse criticism from the ranks of the first-named, since it 
will be his duty to deny the truth of dangerous dogmas 
which have to a considerable extent, in connection with 
“prams calculations, held the field since 1871. : 

n discussions upon matters such as those dealt with in 
this paper, engineers have occasionally insisted on the 
great importance of basing all calculations on the elastic 
limits of the materials used in construction ; but, speaking 
generally, such contributors to debate have been some- 
what akin to finger-posts, which point out the way, but 
never travel by it. Broadly speaking, engineers always 
base their culations on the maximum stress (often 
aauty called the ‘‘ breaking strain ”)+ capable of being 
endu by the metal employed. The reasons for this 
procedure are :— 

1. The maximum stress is a value capable of accurate 
and rapid measurement on the static machines used in 
ordinary works practice. 

2. It is more or less an accepted canon in engineering 
faith that the maximum stress is really an indirect 
measurement of the elastic limit in the ratio of about 
2tol. There is no doubt that, in the majority of cases, 
the rule just specified is approximately true; but it is 
also equally true that in a relatively small, but neverthe- 
less extremely important, number of instances this widely- 
accepted datum is hopelessly inaccurate. So far as the 
author has been able to ascertain, factors of safety in 
ne and other engineering practice are calculated as 
‘ollows :— 

Firstly.—In a rough-and-ready fashion, by taking care 
to subject the material of construction only to a working 
stress varying, according to circumstances, from about 
ae to, say, one-tenth of the maximum stress 
capable of being endured by the material. 

Secondly.—In scientific engineering a more elaborate 
course of procedure obtains. Let 1 = the maximum stress 


of the material and n = the factor of safety, then = 


n 
working load. The factor n is obtained as a product of 
several sub-factors, which may be designated as a, b, c, 
and d. Sub-factor ais the ratio of the elastic limit to the 
maximum stress, and is almost universally, in connection 
with mild structural steel, assumed to equal 14 to 24. Sub- 
factor b is a variable, dependent on the character of the 
stress to which the material is subjected, and, broadly 
speaking, is based on the classical work published by 
Wohler in 1871, which indicated that metals subjected 
to rapidly-varying stresses will ultimately break under a 
load within the elastic limit. 

Taking three typical cases, we have :— 

1. A steady load, as in bridges and boilers, in which 


2. Loads varying between zero and a maximum, as in 
single-acting connecting-rods, where b = 2. 


* Pa read before the Institution of Naval Archi- 
tects, April 10, 1908. 
+ The ‘‘breaking strain” is the total elongation in 








inches, and yet one often sees report-sheets expressing 
this linear di ion in tons per square inch, 





b-factor ¢ is a variable dependent u the rapidi 
with which the stress is applied. a cebden bead bear 
posed to stress the to twice the extent of one 
angen A applied, therefore c = 1 for a steady load, 2 
for suddenly-applied load, and, say, 3 for load including 
impact. Sub- d is used as a margin for unknown 
conditions and ees aS ss ee oe 

from 14 to 3. Table I. embodies concrete examples 

the application of the foregoing sub-factors. : 


TaBLE I.—Showing Derivation of Factors of Safety from 
the Component Sub-Factors.* 

















| Nature of Sub-factors Involved. A 
of pages bxex 
“Tor whch e 3 a d= 
~~ 6 im bees apidiey by ot 
ty). /menon). ot ). gencies). v 
Boilers .. os] 2 1 1 24—8 4.5—6 
Double - acting 
connecting-rod | 1.5—2 3 2 15 /|18.5—18 
Single-acting con-) 
necting- sia 1.5—2 2 2 1.5 9-12 
carryin 
er 77 1.5—2 3 1 1.6 6.75—9 
cast-wheel 
rim oe vel 1 1 4 8 
Steel castings 2 1 1 2 4 
Oil - tempered 
steel o5 ie | 1 i 1.5 2.25 
Nickel steel me 1.5 1 1 1.5 2.26 
, | 

















* The figures in this table were kindly compiled for the author 
by Mr. J. W. Kershaw, M.Sc., of the Engineering Department of 
Sheffield University. 

In 1895 the author read before the Institution of Civil 
Engineers a paper on “ The Influence of Carbon on Iron, 
which engineers have apparently considered of small 
practical value. After an interval of a dozen years the 
author again ventures to call the attention of marine 
engineers in jcular to the remarkable statical test 
data published in that paper, and also to show that some 
of the sufficiently disconcerting mechanical facts embodied 
therein were considerably understated. In connection 
with the main points at issue—namely, the properties of 


he | more or less mild steels connected with structural materials 


of engineering—it is necessary to quote only a fraction of the 
data just referred to—namely, that concerned with steels 
ranging in carbon from about 0.1 to 0.4 percent. The steels 
ate oe were submitted to tests in two widely-differing 
micro-chemical conditions, produced by two widely diverse 
rates of cooling. These two conditions may be specified 
by the terms “no ised” and ‘‘annealed,” or, to be 
strictly accurate, ‘‘annealed to death.” The tabulated 
results of these particular steels are now reproduced from 
the Proceedings of the Institution of Civil Engineers in 
Tables II. and III. of the present paper. The requisite 
thermal definitions are as follow :— 

The normalised steels were heated to a bright red or 
orange—say 950 deg. Cent.—and were spontaneously 
cooled in air. The annealed samples were maintained at 
a similar temperature for about 72 hours, and were then 
allowed to cool to milk-warm during an additional 100 











hours. ‘ 
Tasie Il.—Normalised Steels. 
Steel los bon Elastic | Maximum — ~¥ Reduction 
No. "| Limit. | Stress, | Pe of Area. 
| on 2 In. 
percent; tons per | tons per per cent. 
sq. in. | eq. in. 
1 0.08 12.19 | 21.39 46.6 74.8 
14 0.21 17.08 | 25.39 42.1 67.8 
2 0.38 17.95 | 29.94 34.5 66.3 
Taste III.—Annealed Steels. 
1 0.08 8.82 18.34 52.7 76.7 
14 0.21 9.02 21.25 42.3 65.7 
2 0.38 9.55 25.02 35 60.6 














In connection with factors of safety, the important 
columns in the foregoing tables are those originally 
alleged by the author to be the elastic limits of the three 
8 in the normal and annealed conditions, but it must 
now be confessed that the columns headed “elastic 
limit” should have been headed “‘ yield-point, or apparent 
elastic limit.” The author’s subsequent experience has 
shown that the difference between the yield-point and the 
true elastic limit in normal structural steels is about 1? tons 
and in the over-annealed steels about 34 tons per square 
inch. In view of these facts, the a; ximately correct 
figures are shown in the following table :— 











Tasix IV. 
. Condition of Approximate True 
Steel No. | Carbon. Steel, Biastic Limit. 
per cent. tons per square inch 
1 0.08 Normalised 10.44 
1} 0.21 Ditto 15.33 
2 0.38 Ditto 16.20 
1 0.08 Annealed 6.82 
iy 0.21 itto 6.52 
2 0.38 Ditto 6.05 











The maximum-stress curves of the normal and the 
plotted in Fig. 3 page 000, and will be dealt with inter” 
in . 3, page 566, w wi ter. 

As bearing upon the results last tabulated, having 
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reference to forged, and forged and annealed steels, it 
will be well to call attention to a result by an 
annealed steel casting, and published by the author about 
ten years ago oe, a extension lecture given at the 
East End of Sheffield. This result, which was received 
with profound scepticism (in which the author was at 
the time inclined to share), was as follows :— 


TaBie V. 





_Elon 
ga- Reduc- | 
Condition | Elastic | Mex!- es per tion of | 


of Steel. Bending Test. 


Limit, | 2°" | Cent. Area per’ 
Stress. jon 2In | Cent. | 


| } 
4 gf 





‘tons per 


| = in. 
Ascast .., 17.6 | 5 21 deg. broken 


y 5 
Annealed | 7.4 24.3 


} 
5.6 | 
82.5 87.7 [280 deg. unbroken 


This casting contained 0.4 per cent. carbon, 0.26 per 
cent. silicon, 0.10 per cent. manganese, together with low 
sulphur and phosphorus. The figures 7.4 have reference 
to the yield-point, hence the true elastic limit of this 
material was really approximately 3.9 tons per square 
inch. An elastic limit so astoundingly low as about 
4 tons per square inch justifies the author in putting 
forward as a tentative hypothesis that mild steel by over- 
annealing may actually (like pure copper) have practi- 
cally no elastic limit; that is to say, at any point above 
the zero of a stress-strain di the metal may assume 
plastic, as distinct from elastic, deformation. In such a 
case the factor of safety must be, theoretically, almost 
or great to prevent the ultimate fracture of the 
steel. An ordinary stress-strain diagram of steel, the 
co-ordinates of which are, of course, stress in tons and 
strain in inches, may be divided into five ranges (see 
Fig. 1). Range A is a very steep straight line, along 


Pig .1. MILD STEEL STRESS-STRAIN DIAGRAM 
TYPE 


STRESS IN TONS 








1808 47 


STRAIN IN INCHES 


which the material is assumed to be perfectly elastic, and 
within which equal increments of stress produce equal 
increments of strain, such strain being essentially elastic 
deformation. This line has been named the ‘‘range of 
proportionality,” and its upper end is supposed to mark 
the true elastic limit of the metal under test. 

Range B is a short and variable curve, the beginning of 
which touches the range of proportionality, and the end 
merges into range C. 

Range C is often a short, nearly horizontal line mark- 
ing the yield-point or apparent elastic limit. 

Range D is a variable curve, the highest point of which 
marks the maximum stress. 

Range E is a falling curve, the lowest point of which 


Fig.2. MiLO STEEL STRESS-STRAIN 
DUIAGRAM-TYPE IT 


STRESS 1N TONS 








cs0e.8) STRAIN IN INCHES 
measures vertically the breaking stress, and horizontally 
the breaking strain, or total elongation in inches; but in 
connection with drastically ann structural steels, the 
second type of curve (see Fig. 2) is often registered, which 





has only three of the ranges observed in the first dia- 
gram—namely, range A an alleged range of propor- 


tionality ; D, a flowing curve extending from the end of 
the supposed straight line to the point of maximum stress; 
E, a curve beginning at the point of maximum stress and 
a Noe the breaking stress and maximum strain point. 

‘With reference to the type of curve exemplified in 
Fig, 2, in view of the enormously disproportionate dimen- 
sions of the measured co-ordinates of a stress-strain diagram 
—namely, stress in tons per square inch and strain in, say, 


i000 in.—it is hardly an unreasonable question to ask, 


Is range A really a proportional line—may it not be a 
curve from zero? Orcontingently, to vary the question, 
If this be so, where is the elastic limit, if any, of the 
material ? 

Referring to Fig. 3, it will be noted :— 


8. 
SHOWING ERRORS IN nae é 


OVER ANNEALED PUR: 
ON 


Carbor per Cent. 


1, That the observed maximum-stress curve shows, in 
normal mild steels almost free from manganese, as the 
carbon falls from about 0.4 to 0.1 per cent., that, with a 
constant factor of safety of 1 in 6, the working stress 
falls from 5 to 3.7 tons per square inch, ; 

2. That the approximately observed elastic-limit curve 
shows that in normal steels the assumed factor of safety 
of 3 is really exceeded, ranging from 3.06 to 3.63. 

3. That, assuming an engineer had calculated his 
factors of safety on a basis of 6 to 1 on the maximum 
stress, involving a factor of safety of at least 3to 1, on the 
elastic limit of the normal, then, if previous to delivery 
the steel had been (with the best intentions) over-annealed, 
the approximate elastic limit, instead of averaging 3 or 
upwards, will average less than 14. 

The absurdity of the foregcing hypothesis is mitigated 
only by the fact that, within the author’s knowledge, 
such cases have occurred in actual practice. The curves 
plotted in Fig. 3 (annexed) probably represent in con- 
crete tonnage the extreme possibilities of over-annealing, 
because of the practical absence of manganese from the 
series dealt with. In practice open-hearth steels general] 
contain from 0.4 to 0.8 per cent. of this element, which 
considerably modifies the action of over-annealing in its 
excessive lowering of the elastic limit. Therefore the 
author advocates the percentage last named. 

The startling micrographic changes brought about by 
over-annealing structural steels are exhibited at their 
maximum (again owing to the low manganese present) in 
Fig. 4 (subjoined). It has reference to the steel containing 
0.38 per cent. of carbon. The left half micrograph shows 


a normalised steel, consisting of a white sectional d 
mass of ferrite or iron (lightly etched, so as not to ae 
the junction lines of its allotrimorphic crystals) overlai 
with dark etching normal pearlite, consisting of 87 per 
cent. iron, through which is evenly distributed in ill- 
formed lamine 13 = cent. of carbide of iron, FesC. 
The right-hand half-section shows the over-annealed 
steel. in which the carbide Fe;C has sharply segre- 
gated, passing 7 into parallel lines characteristic 
of Sorby’s lamina pearlite and ly into masses 
marking the commencing decomposition of laminated 
pearlite into cementite and ferrite. The texture of 
the over-annealed metal is much coarser than that 
of the normal steel. The author has found that, roughly 
speaking, the true elastic limit of pure normal pearlite 





is about 23 tons per square inch, whilst that of lami- 
nated pearlite is only about 13 tons per square inch. 
He has also observed that the true elastic limit of pure 
normal ferrite is about 10 tons per square inch, whilst the 
trae elastic limit of onaannaeied ferrite is about 5 tons 
per equare inch. For manganiferous pearlite and ferrite 
the foregoing figures are considerably raised. 

Failure of Factor-of-Safety Calculations in Actual Prac. 
tice.—In describing such failures it would obviously be 
improper for the author to specify particular cases. He 
therefore gives a typical example, which is really the 
mean result of several cases he has been from time to 
time commissioned to ee _ This average case 
includes about twenty careful determinations each, of the 
maximum stress and elastic limit of the steels involved, 
which were for the most part in the form of hollow shafts, 
ranging between 22 in. and 25 in. in diameter. The main 
static results of the ‘‘ pooled’‘ tests are embodied in 
Table VI. 

Tasie VI. 





Reduction of 
Area per 
Cent. 


True Elastic Maximum 
Limit. Tons pei | 3tress. Tons pe: 
Square Inch. Square Inch. 


985 


Elongation per 
Cent. on 2 In. 





8.5 39.5 62.5 


All the shafts involved had evidently been over- 
annealed, not necessarily in the sense that they had been 
over-heated, but rather that they had been kept for too 
long a time in a low red range of temperature. It is 
quite probable that in designing these shafts the material 
was supposed to have a maximum stress of 30 tons per 
square inch, and an elastic limit of at least 15 tons per 
square inch, and that the factor of safety was to be, say, 
7 to 1; this is equivalent to a working stress of about 
4.3 tons per square inth. The intention and actual 
achievement of our abstract designer are embodied in 


Table VII. 
Tasie VIII, 


Factor of | pactor of Safety 


fety Calcu- | Calculated on 


atedon | ter 
Actual Elastic 
Acvumed Limit. 


Elastic Limit. 


be 
Factor of Safety Factor of Safety | Sa 
Calculated on | Calculated on 
Assumed Maxi- Actual Maxi- 
mum Stress. | mum Stress. 





7 6.65 3.5 1.9 
Adequate Adequate Adequate Quiteinadequate 
~The shafts, of which the above mean table is typical, 
all fractured in use, and the result in the last compart- 
ment of the table distinctly understates the worst case 


involved therein. 
(To be continued.) 








LEVELLING A SUNKEN BuiL_p1Inc.—An interesting case 
of re-plumbing a building has recently been ~~ by 
H. Trautweiler in the Strassburg branch of the Verein 
Deutscher Ingenicure. Several mills had been built in 
ferro-concrete on the Tunis coast of the Mediterranean. 
One of these buildings settled on the one side without 
suffering much damage in the rest of the structure. It 
was found that there was a layer of quicksand under 
the foundations, which had m assumed to firm. 
The cure adopted was to drive shafts into the quicksand 
on the opposite side, which had so far kept s . _ Part 
of the quicksand was forced out on that side, which now 
also settled, so that the building was plumb once more, 
though lower by nearly one story. 


Tue SOLIDIFICATION OF HeLium.—A few weeks ago 
Professor Kamerlingh Onnes telegraphed to Sir James 
Dewar that he had succeeded in solidifying helium, which 
had so far resisted all attempts of solidification. Sir James 
last week, however, received further information that the 
helium in somé way had become mixed with a small per- 
centage of ro, after having been most carefully 
purified. Kamerlingh Onnes, whose cryoscopic labora- 
tory at Leiden, Netherlands, is probably the best equipped 
for such researches, concludes, from a study of the 1so- 
thermals reached by the ure of liquid hydrogen, that the 
critical temperature of helium is no higher than 5 deg. 
Cent. above absolute. If that be so, there is little hops 
of our attaining liquid or solid helium in the static condi- 
tion—at any rate, with the resources of the Royal Insti- 
tution, Sir James points out. He had previously assumed 
that the critical temperature of helium was not lower than 
8 deg. Cent. absolute. 


So.vency or Zinc In Brass.—The action of soft water 
on the zinc in the gauzes and their supports in 
the filters at the reservoir of Wageningen has recently 
been investigated by J. H. Aberson. The corrosion 
rendered the supports very brittle, due to their transfor- 
mation into an outer crust and an inner core, which were 
barely united; and sometimes the core was wanting. 

gauze was also corroded. The outer crust 
by analysis a deficiency in zinc of about 6 per 
° of the gauze a deficiency of about 27 per cent., 
with a corresponding increase in the copper percentage 
in each case. The zinc was estimated as oxide, and the 
copper estimated electrolytically. Herr Aberson attri- 
butes the action to the softness of the water, the surface 
of the alloy not being coated with carbonate. The oxygen 
present, continually renewed by pumping, converted the 
zine into oxide, which then dissolved as zinc hydrogen 
carbonate. The solution of the zinc was also aided by 
electrolyticaction, due tosoldered joints. He has noticed 
the solvent action of this water on zinc and lead, and 
considers that filters for very soft water should be con- 
structed without brass. 
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ELECTRICAL APPARATUS. 


18,513. W. J. Davy, East Croydon. Arc-Lamp 
Globes. (2 Figs.) August 15, 1907.—This invention for an 
improved spark-arrester for electric arc-lamps has for its object 
to provide a simple, efficient, and cheap arrester for the silica 
given off from the burning carbons in electricarc-lamps. Hitherto 
it has been found that the bottoms of the globes of arc-lamps 
become pitted, and in some cases holes are formed therein by the 
liquid, which, when in its nascent state, forms on the points of 
the carbons, and drops on to the bottom of the globe ; this is 





particularly the case where calcium chlorides are used in the 
roduction of the carbons for producing the golden-coloured 
e,as in the “flame lamps.” This invention consists in the 
provision of a mica disc with a suitable framework, which is 
adapted to retain it in position in the bottom of the globe. The 
circular mica disc a is provided with a cross-frame b to retain it 
in its horizontal position in the bottom of the globe. The mica 
has been found to act in an efficient manner in protecting the 
bottom of the globe, and also it possesses the advantage that it 
allows the light to pass through. (Sealed February 13, 1908.) 


A. D. Jones, London. Arc-Lamps. [2 Figs.) 
October 20, 1906.—This invention relates to electric arc-lamps of 
the enclosed type, and has for its object to provide an improved 
lamp, in which electrodes containing chemicals for improving the 
colour of the light, and increasing the efficiency of the lamp, are 
disposed in a substantially air-tight enclosure of small capacity, 
thereby effecting a substantial reduction in the consumption of 
the electrodes, In carrying the invention into effect, a transparent 
or translucent chamber a is provided, in which the electrodes 
are disposed, and which communicates at each end with chambers 
band c, Passages d and e int t the chambers b and ¢, so 
as to provide for condensation of the fumes arising from the com- 
bination of the chemicais with which the itive carbon of the 
electrodes is generally incorporated. A globe f surrounds the 
chamber a. he lamp is constructed of three principal parts, as 
shown, the centre one of which carries the chamber a and the 
passages d and e, while the upper and Jower parts form the top 
and bottom respectively of the chambers b andc. The three parts 
are connected together by rods g in such a manner that the parts 

















can be assembled or taken apart as required with facility and ex- 
pedition. The tran: t envelope seats against shoulders i, and, 





to maintain air-tightness, the top and bottom parts must be free to 
move with the expansion and contraction of the enclosure. To effect 
this conveniently the tubes forming the sd and eare sweated 


atone end, anda sliding fit in their sockets at the other, while the 
Parts are kept in position - springs on the clamping-rods g. The 
Positive electrode is preferably disposed underneath the negative 
one, and is impregnated with salts, such as a mixture of sodium 
ide or borate and calcium fluoride, while the negative elec- 
trode may be formed of carbon. This arrangement enables the 
chemical vapours to be maintained longer in the flame. Relief 
, Such as relief-valves, gas-checke, or tubes of small section 
leading to the external air, may also be provided for preventing 
of regulating the emission of the gases from the ‘lamp owing to 
expansion or contraction of the gases rising from heat fluctua- 
tions of the arc. These devices render the enclosure substantially 
air-tight, preventing access of air thereto, and also fracture of 
the enclosure due to sudden expansion of the enclosed gages, 


The heat of the arc in thechamber a causes a strong upward draught 
of the heated gases therein, the gases being then carried over 
into the chamber b, and from thence being returned to chamber a 
by way of the passages d and e and the chamber c. As the tem- 

ture of the d and e is much lower than that of the 
portion of the fumes will be condensed in 
passages, while the un portions being returned 
to the chamber a, their temperature is again raised by the heat 
of the arc, so that deposit on the transparent envelope of the 
chamber a is practically prevented below or in the region of the 
arc, (Sealed February 13, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,535. C. Taylor and G. B. Taylor, Birmingham. 
Chucks. (3 Figs.) August 31, 1907.—This invention com- 
prises improvements in a chuck known as a spiral chuck, and 
more icularly as a “‘ Taylor” spiral-chuck. e present im- 
vements deal with the tooth spiral thread connection be- 

ween the jaws and ring, and provide simple and convenient 
devices for automatically keeping the threads of the ring properly 
in engagement with the tee’h of the jaws, and for sett’ up the 
ring to maintain proper engagement as wear takes place between 
the thread of the ring and the teeth of the jaws; it being very 
'y for te working of such a chuck that there should 

be no lost motion between the jaws and the ring, and that all the 
a should operate collectively, and to the same degree. The 
y of the chuck is built up of two parts @ and ¢, le detach- 
able in respect of each other for convenient manufacture, and for 
assembling the parts. The jaws e slide in radial ways in the chuck 
face. jf is the rotatable ring, having a spiral thread and a ring 
of bevelled teeth, the ring of teeth being engaged by the bevel 
pinion g, which takes its bearings in the chuck-body, and the 
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spiral thread engaging corresponding teeth on the backs of the 
jaws. The spiral ring is backed up by a bearer ring h, which 
operates, axially of the chuck, against a true surface f+ of the 
spiral ring, from the action of a number of springs or other equi- 
valent elastic devices i, which are placed between the back edge 
of the ring / and the part c of the chuck-body, to efficiently force 
the thread of the spiral ring f into proper engagement with the 
teeth of the jaws ¢ and maintain the engagement as wear takes 
place between the thread and the teeth, the springs forming at 
the same time an elastic abutment between the spi ring 
and the chuck-body in the particular direction refer:ed to. The 
springs i are located in holes 72 within the back end ¢ of the chuck- 
body, and a device is used in connection with each of said holes 
and the spring to hold each spring in position within its hole 
while the chuck parts are being assemb!ed, and at any time the 
two parts of the chuck-body are separated for replacing other 
parts, this device preventing the accidental loss of springs. 
(Sealed February 27, 1908.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


604. J. A. Fletcher, Ashton-under-Lyne. Metal- 
lurgical Furnaces. [3 Figs.) January 9, 1907.—This in 
vention relates to portable metallurgical furnaces. The furnace 
is of the cupola type, but arranged for a downward instead of an 
upward flow of the blast and hot flame and gases. For this pur- 
pose, the blast is introduced during the melting operation at the 
upper part of the furnace, as at a, and the egress apertures b, c are 
provided at the lower part. The top of the furnace is closed by 
a detachable cover d. Beneath the lower end of the furnace is a 
molten metal receiver e, which may consist of a ladle-like vessel 
lined with refractory material, and so connected with the furnace 
that it may be readily detached when charged with the molten 
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metal and used as an ordinary ladle, or the receiver e may contain 
a crucible ; in the latter case, a fracture of the crucible will not 
result in the escape of the molten metal, as the receiver e will act 
as an effective safeguard against such escape. Upon the spout of 
the ladle e a bracket or shelf / is formed and arranged to support, 
along with the bracket g, one or more metal plates h which carry 
sand for making a joint between the spout and the egress aper- 
ture c.. The furnace is operated as follows :—To heat up the 
furnace, the cover d is removed and a suitable — of hard 
blast coke is placed above the bricks i, with the metal to be 








melted above the coke. Airis caused to pass from the pipe j to 
the pipe aperture b, and upwards through the furnace. As soon 


as the material is uniformly heated, the cover d © catered, Ge 
air-valve of the aperture b closed, and a valve cont ig the air 
supply to the apertures aopened. At the same time, Yo m 
is raised and the hot gases are allowed to escape from the furnace 
to the fluen. When the metal $s to melt and to fall into the 
ladle ¢, the egress aperture b is closed and the plate o is moved 
so as to open the aperture c. The hot gases now pass over the 
surface of the metal in the ladle ¢ and keep it in a molten con- 
dition. Hot air or other fluid may be blown through the metal 
in the ladle ¢. When the whole of the metal in the furnace has 
melted, the plates A are slid off the brackets / and g from side to 
side of the furnace, and then the ladle ¢ is lowered on to a trolley 
p. The metal can then be poured out of the ladle ¢. 
gaseous fuel is employed for heating the furnace, the same will 
enter the latter at the top only, but will leave the furnace through 
b ore, as before described. (Sealed February 18, 1908.) 


26,272. A. J. Boult, London, (Fabrica Automodili 
Standard, Turin, Italy.) Transmission-Gear. [1 Fig.) 
November 20, 1906.—This invention relates to transm' 
for motor vehicles of that class in which the driving-shaft, which 
carries the satellite pinions of the differential, has its axis inclined 
relatively to the axles of the driving-wheels, which latter are 
driven through the intermediary pairs of bevel-wheels of equal 
diameters and equal relations, this arrangement allowing the 
driving-wheels of live-axle vehicles to be splayed, or, in other 
words, to be placed in an angular position relatively to the road 
surface. It has, however, been usual in tranmnission gear of 
this class to place the differential gear outside the space comprised 
between the driving-axle bevel-wheels and the bevel-wheels which 
engage the same. In accordance with the present invention, the 
pir ons of the differential take up the position immediately 

tween the inner ends of the driving-wheel axles—that is, 
within the space enclosed by the pairs of driving bevel-wheels, it 
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being found that by this arrang tan d driving effect 
is produced, besides the advantage that it is possible to enclose 
the entire gear within a compact box, which may, if desired, be 
formed in one piece with the tubes through which the driving- 
axles , thus forming a differential bridge. It will be seen 
that the cardan and the driving-shaft 1 is set at an angle rela- 
tively to the wheel axles 2, 2, while the satellite pinions rotate on 
journals attached to the shaft 1. The satellite pinions gear with 
pinions which are connected by hollow shafts surrounding the 
shaft 1 to the bevel-wheels 21, 22 respectively, these latter wheels 
being of equal diameter and in gear with the driving-wheel axle 
bevels 23 and 24, which are also of equal diameter in relation to 
one another. In the construction illustrated the axles 2, 2 are 
surrounded by tubes which form a continuation of the transmis- 
sion-gear box, thus providing a bridge which may, if desired, be 
provided with a bearing supporting the extremity of the shaft 1. 
(Sealed January 30, 1908.) 


RAILWAYS AND TRAMWAYS. 


16,732. W. Manders, Leyton, and G. Hodge, Clap- 
ton. Tramway Conduits. (6 figs.) July 22, 1907.—The 
ag cone invention relates to that type of form or centering which 

formed in two or more parts of suitably-shaped sheet metal. 
According to this invention, the form is constructed from two or 
more, preferably two, suitably -shaped parts hinged detachably 
together at their edges, so as to allow the form to be collapsed for 
removal from the conduit, and is provided with one or more suit- 
pe fee ery radius or stretching , hinged to one of the parts 
and adapted to engage one or more sockets or equivalent devices 
carried by the other part or ts. Hooks or eyes, or other suitable 
means, are provided for facilitating the handling and withdrawal 
of the forms from the conduit. A, A designates the two parts, 
shaped to the desired form, and hinged together at B along their 
bottom edges. This hirge may be formed by slotting and bending 


Fig.1. 
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, and uniting them 
rod or pin, or the parts of the hinge “y 
) . 


ther by means of a 
cent be formed 
separately, and riveted in position. The A may be 
stiffened, if desired, by ribs a arranged either transversely, as 
shown in Figs. 1 and 2, or longitudinally. © are the radius or 
stretching-bars. These bars are pivoted at c to one of the parts 
A, and their free ends are arranged to engage recesses or stopped 
slots cl formed in snugs attached to the other part. Means may 
be provided for retaining the bars within the snugs. When the 
form is in its closed or collapsed condition, the bars O lie parallel 
with the inner surface of the part to which they are pivoted, and 
means may be provided for keeping the bars in such positions. 
The bars C are shown to swing in a horizontal plane, and, asa 
modification, they may be made to swing in vertical planes, in 


— of the 





which case they are preferably curved, and their free ends engage 
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suitable sn 
(Sealed February 6,1 
¢ February 6, 1908.) 
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air escapes. a is the uptake of the ventilator, which terminates in 
a tubular casing b, which enclosesan air-chamber c, having lateral 
openings d fitted with baffle-plates'e, which serve to deflect the 
chvoureonte. J is the outlet aperture in the top of the air-cham- 
ber, while g are vertical baffle-plates fitted in the interior of such 
chamber, and so arranged around the outlet aperture as to form 
openings, through which the foul air escapes, as indicated by the 
arrows. An air-current past the openings between the baffle-plates 
exhausts the foul air through the ventilator, while owing to the 
protection afforded by the tubular casing to the uptake and the 
outlet aperture, and the improved arrangement of the baffle-plates, 

ks and other impurities are effectually intercepted and ex- 
cluded from the vehicle to which the ventilator is fitted. (Sealed 
March 12, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


3330. Andrew Barclay, So and Co., wa.) 
and T. Turner Kilmarnock. C: t-Off Gear. [7 Figs. 


a 
February 11, 1907.—This invention has for its object to provide 
an improved construction of cut-off gear. The cut-off valve-rod A 
has fixed upon it a block or cross-head B, with which are adapted 
to en shoulders or hook-like catches O, formed on trip- 
levers D which extend outwards, one on each side of the valve- 
rod A, and are jointedto a rocking lever E linked or connected 
at one end to the main valve-rod F, or other moving part, and 
so rocked thereby as to communicate reciprocating motion in 
opposite direction to the trip-levers D. A spring G is stretched 
between the trip-levers D, to cause the latter to engage shoulders 
on the block B. For effecting the tripping of the trip-levers D 
therefrom, other disengaging shoulders are formed on the Jevers 
D in proximity to nose-pieces H, which are preferably mounted on 
a fixed bracket or support I, and which may be therefore 
stationary and adjustable, as shown. These disengaging shoulders 
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or the nose-pieces themselves may be fitted with rollers or 
rockers to lessen friction. In the operation of the gear, the trip- 
levers D being reciprocated in opposite directions, one of them 
only at a time engages the block B on the cut-off valve-rod A, and 
lifts or moves it against the j»ressure of a spring J, or of the steam 
in the cut-off valve chest, or gravity (in the case of vertical 
engines), and on the disengaging projections, shoulders, or exten- 
sions meeting the corresponding nose-piece, the tive trip- 
lever is moved outwards to release the block, so that the valve-rod 
A is free to move the cut-off valve. The ent is such that 
when the block B is pushed or A one of the trip-levers 
D, steam is admitted through cut-off valve K tothe main 
valve chest L asthe stroke of the engine is made; but, at that 
of the stroke when cut-off is desired, the disengaging pro- 
tions, vag vie or extensions contacting with the nose- 

cut 


, disengage lever D from the block nd steam 
oft by the Salve clodlag (Senled February 18, 1908.) 


75. G. R. Sisterton, London. Superheaters. 
ig-Plga), November 29, 1906.—This aon: —. — par- 
icularly which placed 
within tes enone ben of a locomotive boiler. object of the 
invention is to provide heating surfaces in the superheater of 
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fire-tube b of the superheater is surrounded by an outer tube or 

jacket d,s8o as to form a steam-tight annular space e communi- 

The annular om @ are divided by 

partitions extending nearly throughout their length, and similar 














partitions i are arranged between the tubes in the header, so that 
steam from the header is obliged to pass right along the annular 
space ¢ from the inner end to the outer end, and then around the 
end of the first-mentioned partitions, back again from the outer 
to the inner, and into the header. The partitions iin the header 
are so arranged as to divide it into a number of chambers, some 
of which communicate with an inlet connection or chest k, and 
the others with an outlet connection or chest /, the steam being 
let into one set of chambers, —_ thence through the annular 
of the ive tubes into the other chambers, and from 
ere to the ou! Thé steam is led by a pipe n from the boiler to 
the inlet k of each header, and after passing through the super- 
heater is led off from the outlet 7 through the usual steam-pipe to 
the cylinder. (Sealed February 24, 1908.) 
ana J. Cc, 7 ree D. Hiseonte a 
eld. ectors. 8. arch 22, 7.— vention 
relates h- - ectors of the type in which a compartmental com- 
bining chamber is employed. The combining chamber, or the 
chamber containing the combining nozzle, of an injector con- 
stru in accordance with this invention has one of its compart- 
ments fitted with an ordinary free-overflow valve, whilst the other 
com ent is fitted with a valve adapted for regulation or 
adjustment by hand, through the medium of a screw or other 
well-known device. Or, ins of such hand tion, the 


Ai 


furnace proper of the boiler a fire. 
2 perforated tales bottom ser 


the tuyeres B5. The perforations in the false bottom A! and the 
mouths of the tuyeres may be circular, if preferred, instead of 
rectangular. . To the chamber beneath the false bottom A), air, 
preferably previously heated, is admitted, the cubical contents of 
Guchomea clone a ich th pels yy < a 

e gas ug! ¢ apertures in the per. 
forated false bottom Al by the ejector-like action of the tuyeres 
B5, and by that action is intimately mixed with the gas issuing 
from them. The main firebrick-lined chamber A communicates 
with the furnace proper OC of the steam boiler, in which there ig 
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arranged a reverberatory firebrick hearth Cl. The flaming gases, 
after swirling around the main chamber, are directed down upon 
this hearth ©}, maintaining it at high temperature, and from 
thence they pass np 0 amongst the boiler tubes D or through 
the boiler flues, as may be the case, to the smoke-stack. The’ air 
to be mixed with the gas passes from a heater into a duct Dl 
communicating with a chamber C2? beneath the hearth C1. This 
chamber communicates in turn by a passage D® with the chamber 
b th the false bottom Al. The end of the duct D! furthest 





valve may be controlled through the of the p in 
the delivery chamber, or the v , or reduction of pressure, set 
up in the first-named com ment during the working of the 
ejector, and acting through any ordinary apparatus. a is the 
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forcing steam-nozzle, b the lifting steam-nozzle, and e the com- 
bining nozzle. The overflow valves d,e of the compartments /, g 
communicate with a common overflow passage h. The valve ¢ is 
free or unloaded, whilst the valve d, in the example shown, is 
controlled, through the medium of the lever i, by the plunger j, 
acted on by the re in the delivery-chamber & of the injector. 
Water is drawn into the injector through the passage m, and past 
the control-valve n, and, if desired, a supplementary water con- 
nection, controlled by a non-return valve, between the com 
ment g and the passage m, may be provided. The combining 
nozzle ¢ is fitted with opening flaps, which allow communication 
between the interior of the nozzle c and the compartments g and 
f respectively. A gap is vided between the delivery end of 
the combining nozzle c the discharge-cone g. (Sealed Feb- 
ruary 6, 1908.) 
ore and Co., Limited, and 
J. R. Ross, G Ww. (8 Figs.) 
March 9, 1907.—This invention has for object to provide an effec- 
tive tus for the combustion of gas in connection with 
hich chambers, having air and gas 
air-heating devices, all substan- 
in bination with a furnace 








from the heater opens into a box E, on the top of the main 
chamber A, the bottom of the box opening into ducts E!, in the 
walls of the inain chamber, which ducts communicate by side ports 
with the chamber beneath the false bottom. The air from the 
heater is thus made to enter the chamber beneath the false 
bottom both at its sides and inner end, and in passing thereto it 
is further heated in the chamber ©*, beneath the hearth C!, and 
also in the ducts in the walls of the main chamber A. (Sea 
February 18, 1908.) 


MISCELLANEOUS. 


18,301. Siemens-Schuckertwerke, G.m.b.H., Berlin, 

. Vacuum-Cleaning Apparatus. [2 Figs.) 

August 13, 1907.—This invention has reference to vacuum cleaning 
apparatus, and relates more particularly to an improved suction- 
nozzle having a self-contained arrangement whereby the force of 
the in-drawn air is utilised to set up air-jets or sprays which will 
serve to stir up or loosen the dust to be removed, without requir- 
ing the use of extraneous or auxiliary devices. The improved 
nozzle comprises a dish-like box d on the upper end of a tubular 
shank r, which latter is. placed in communication with the 
suction-pump of the a) tus by a flexible pipe. On the part d 
is screwed a cap k, in whieh are provided the suction inlets c, into 
which the air is drawn, as indicated by the upper set of arrows. 
The space enclosed by d and k thus forms a wide flat cylinder, in 
which is fitted a turbine-wheel ¢ free to revolve therein with s 
slight clearance. This turbine also forms a fan and is mounted 
on a spindle s carried by a block fitted in the shank r and pro- 
vided with air-passages 72. As shown in Fig. 2, the turbine 
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wheel ¢ has two concentric sets of vanes. The inner vanes ¢ are 
opposite the passages 2! and 72, through which dust-laden sir 
flows. The vanes i are set ata suitable angle to receive impulsion 
trom the in-drawn air flowing through them, whereby the turbine- 
wheel ¢ is caused to rotate when the current is sufficiently power- 
ful. The outer vanes a, which form the fan, rotate in front of 
the apertures or ports cl in the circumference of the box ¢, 
have an impelling action on the air, which flows to them Dent the 
back or perme of the mouth-piece through ports c? an es 
driven out forcibly through the port cl as indicated by the low = 
of arrows, Fig. 1. e inner portion of the turbine-whee 
thus forms a motor which is driven simply by the suction , 
current, whilst the outer or edge portion forms « fan which dis- 
charges air at a suitable angle on to the spot which is vee | 
cleaned, the whole constituting a self-contained agen ey 
a ae ee we Seelam, wal ier iene 
1 ning or up the dust, w r 
caught by the suction inlets. (Sealed February 18, 
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COMMERCIAL MOTOR VEHICLES. 

Ir is certainly not necessary to enlarge upon the 
fact that the substitution of mechanical for horse 
haulage in street traffic is one of the principal ques- 
tions of the day. Yet, comparatively speaking, 
little has been actually done in this direction. It 
is quite true that there are a considerable number 
of motor-omnibuses running, but the dividends re- 
sulting from their use can hardly be said to be 
satisfactory. There are also in use a large number 
of traction-engines, which are perfectly successful 
where really heavy loads have to be moved, but 
whose sphere of employment is limited. Lorries 
and parcels vans are increasing in number, and it 
may be said that considerable progress is being 
made in their design and construction. But in spite 
of this, one has only to look at the traffic in any 
street to see that horse-traffic is, on the whole, in 
a very large majority for all purposes, with the 
exception of = Ian in which the horse has practi- 

Ily disa ; 

“There agony fundamental reason why this should 
be so, a8 the advantage of mechanical power over 
horses should be as great on the road as anywhere 
else. In fact, there are many points in which the 
advantage is greater in this than in most other 
cases, a8, for example, a motor lorry has a greater 
range of action than horses can have at all. The 
present conditions are not due to there being 
any personal preference for horses, as businesses 
are run to pay, not for pleasure. The fact is 
that business people are not yet convinced that 
mechanical traction does pay better than horses, 
and many of those who took it up in the early days 
found it did not. The principal reason of this was 
the excessive amount of repairs which the early 
lorries required. These were largely copied from 
the pleasure car, without enough regard for the 
very different conditions under which they had to 
run. Inthe early pleasure cars speed was the great 
consideration. They were seldom used more than a 
few hours a week, and even then owners were quite 
content to spend enormous amounts on their repair. 
The lorry, to be successful, on the other hand, 
must work all day and every day without needing 
materially more repairs than other kinds of machi- 
nery. This is now being realised, and a con- 
siderable number of vehicles are on the market 
which are designed to stand continuous work, and 
are being constructed by ple who have been 
used to making agricultural and other machinery 
which has to stand hard wear.. There is, however, 
still in many cases a good deal of room for improve- 
ment, as is natural in an industry which is yet in 
a state of development. 

Under these circumstances an independent trial 
for commercial cars is most opportune. There have 
been many for pleasure-cars, though these have 
generally been so short that they would not have 
been of much use in demonstrating the merits of 
commercial cars. The former, however, are not 
called on to stand the hard work of the commercial 
car, and so the trials have been excellent for their 
purpose. The trials conducted by the Royal Auto- 
mobile Club last autumn, of which the report has 
just been issued, are, however, the first important 
public trials of commercial vehicles yet held, and 
are therefore of great interest. It is true that in 
the earlier days there were trials of commercial 
cars, but they were comparatively short, and the 
results are now, in any case, out of date. 

Shortly after the conclusion of the trials the 
Club issued the awards and some preliminary 
figures as to the time lost by the various vehicles, 
and these were published, with some notes on them, 
in our issues of October 25 and November 1 last 
(vide pages 563 and 586 of our last volume). The 
teport now issued gives considerably more informa- 
tion in many ways, and is essentially in three 


1. A reprint of the programme of the trials, with 

particulars of the vehicles as given by the makers. 

_2. A copy of the certificate of each vehicle as 
given by the judges. 

3. General observations by the judges as to com- 
mercial vehicles generally, and the results of the 

S in particular. 

_The whole of the particulars of the vehicles as 
given by the makers would take up too much space 
to publish here, but some of the most important 
om = in Table I..on page 570. 

the steam-propelled cars, the Darracq Ser- 
llet were the most original, as they had flash 
Jers fired with petrol um, the steam being 


a soompi the engines simple, with mushroom 
valves actuated by cams, the working ee 
being 400 lb. Only one speed was provided, and 
the ratio between the engine and wheels, even 
in the heaviest class they were entered for, was 
only 5to1. This is less than that of the top speed 
of the majority of the cars in the same class, and 
less than the top speed of any of the other steam 
vehicles, so that for equal vehicle-speed the average 
engine-speed must be much less. At the full legal 
limit of 12 miles an hour the revolutions would only 
be about 400 per minute. It is rather curious that 
the Serpollet, which runs at a much higher work- 
ing pressure than any of the others, should be the 
only steam motor which was notcompound. Of the 
other vehicles, all had fire-tube boilers, compound 
engines and fiat slide-valves, except the Savage, 
which had a water-tube boiler and piston and flat 
valves. All were fired by hand, with coal or coke. 

Of the internal-combustion motors, three were 
single-cylinder, eight two-cylinder, 38 four-cylinder, 
twelve had battery ignition only, thirteen high- 
tension eto, and twenty-four low-tension 
magneto. Of those fitted with high-tension mag- 
neto, all except two had battery as well, whi 
seventeen of those fitted with a low-tension magneto 
trusted to it alone. 

Of the steam-cars the four Serpollets had one 
speed, the Burrell tractor three, and all the others 
two. Of theinternal-combustion motors, one had 
two speeds, 22 three speeds, and 24 four speeds. 
Of the methods of transmission, twenty-nine 
vehicles had side chains, four a single chain, 
and twenty were driven by gear, generally with 
a Cardan shaft, while six had worm and wheel. 

OF the tyres, the steam vehicles had steel, with 
the exception of the Serpollets, which had rubber, 
and the Burrell, which {had wood on the drivers. 
The only internal-combustion motor with steel 
tyres was the Broom and Wade, while five had 
pneumatics. 

Turning now from the rope to the reports 
of the trials and copies of the certificates, we find 
at the head of each certificate a photograph of the 
vehicle, and this is given not only in the case of 
the vehicles which ran successfully, but in some 
cases of vehicles which did not even start. 
certificate recapitulates many of the particulars 
of the vehicle which are given in the programme, 
also gives the number of running days, total dis- 
tance run, fuel consumption, points for which it is 
commended or highly commended, &c. These cer- 
tificates are by no means easy to compare, as they 
are given on a separate page for each vehicle, but 
we have prepared a summary of the main items, 
and mo we give in tabular form in Table II. on 

e 572. 

n considering the merits of the vehicles from a 
practical user’s point of view, by far the most im- 
portant point is that each vehicle should do its work 
without either breaking down or requiring excessive 
repairs. All practical men know that no amount of 
saving in running costs will compensate for uncer- 
tainty in machines doing their work. If the failure 
of a machine is of frequent occurrence, the whole of 
the selling or producing department of the business 
with which it is connected may be disorganised ; 
and, besides this, it generally means that the prin- 
cipal has to personally spend some time looking 
after the cause of failure, and making arrange- 
ments to continue the work, when he should be at- 
tending to much more important matters. Hence 
the one thing on which prospective users want abso- 
lutely full information is the number and nature of 
the failures and their importance. Unfortunately, 
on this subject there is, in the report with which we 
are dealing, less information than there might be. 
It is true that in the case of the vehicles which 
absolutely broke down, the number of days they 
ran before doing so is stated, and also the causes of 
breakdown. The complete failures were :— 

Turgan, 10-cwt. parcel delivery van: second day, 
clutch-fork broken. 

Milnes-Daimler, 1-ton box-van : fifth day, pneu- 
matic tyres. 

Straker-Squire, 1-ton van with canvas tilts.tenth 
day, steering-gear. ™ 

anes, 3-ton delivery van: tenth day, loose 
bolt damaged transmission. 

Milnes-Daimler, 5-ton lorry: nineteenth day, 
bevelled pinion-shaft broke. 

Milnes-Daimler, 5-ton brewer’s lorry: eighteenth 
day, bevelled pinion-shaft broke. 

ith the exception of the failure of the pneu- 


i. 





matic tyres, all these failures appear to be due to 





structural defects in either design, material, or 
workmanship. 

Besides the information as to the complete break- 
down of certain cars, there is the list of awards, 
which are as follow :— 


Class A. Unic van, No. 6, Gold Medal. 
Dion van, No. 2, Silver Medal. 
Class B. Two Lacre vans, Nos. 9 and 12, Gold Medal. 
Class C. Thornycroft lorry, No. 19, Gold Medal. 
alley van, No. 13, Silver Medal, and prize 
given by Mr. Beaumont for simpiclyy. &o. 
Class D. Halley platform lorry, No. 20, Gold Medal. 
Milnes-Daimler lorry, No. 24, Gold Medal. 
Dennis van, No. 26, Silver Medal. 
Class E. Hallford lorry, No. 30, Gold Medal and 
Diploma. 
a. slay Sng. Be. “ Gels — an 
Serpollet lorry, No. ilver 
‘Medal. 2a 


Commercial Cars lorry, No, 43, Silver Medal. 
zsereme lorry, No. 45, yd — 
10n lorry, z8 given e mmer- 
cial Motor. Users’ Fosociation for cheaali. 
ness in connection with d: ing oil, 
Class F. Savage lorry, No. 50, Gold Modal. 
Yorkshire lorry, No. 53, Gold Medal. 
Class H. Burrell tractor, No. 58, Gold Medal. 
Wellington tractor, No. 59, Silver Medal. 

The Army Council granted two diplomas : one to 
the Thornycroft lorry, No. 19, and one to the 
Maudslay lorry, No. 40. 

In considering these awards the amount of re- 
pairs required, as well as the condition at the end 
of the trial, were taken into account, and it may be 
presumed that as regards these points the vehicles 
to which awards were given were satisfactory. 
Between the cars which obtained awards and 
those which broke down there is, however, a gap, 
and there is very little information in the report 
as to their performances. It is true that the total 
amount of time lost during the trial is recorded on 
the certificates, but there are no details as to how 
the time was lost. In the programme it is stated 
that one hour per day will be allowed for ‘‘ replen- 
ishing, lubricating, adjusting, repairing, and getting 
up steam,” and it is also stated that the time so 
spent will be ‘‘recorded on the certificate,” a 
sumably so that a vehicle which occupied less than 
an hour should have the fact made known. It does 


h| not appear, however, on any of the copies of certi- 


ficates in the report. It is not clear whether others 
besides the driver were allowed to assist in these 
repairs, but there is nothing against it in the rules. 
There is also no limit placed in the rules to the 
amount of spare which might be used, or 
parts which might be replaced, and, with a good 
staff of workmen, parts of a good deal of importance 
might actually be replaced in the hour allowed 
without any ‘‘ loss of time” showing at all. Beyond 
the hour per day any time occupied counted as lost 
time, as did any involuntary stoppage on the road, 
whatever the cause. Again, no limit was placed on 
the use of spare parts. Thus very important 
might be replaced, from a van carrying them and 
accompanying the trials, in a very short time; while, 
on the other hand, such an item as picking up water 
every day might aggregate a considerable amount 
of lost time. Without some knowledge of the causes 
of delay, therefore, the actual times of stoppage do 
not give any idea of the reliability of a vehicle in 
daily use. Not only can no comparison be made 
between the different cars, but no comparison can 
be made between different systems. us we do 
not know what stoppages were due to ignition 
troubles, so it is impossible to compare the high and 
low-tension magnetos, although there were enough 
cars running with each to mike an interesting com- 
parison. From the sample of the report which the 
observer was expected to give it appears that the 
Club has all the figures in its possession, but pre- 
ferred not to publish them. 

It is true that ‘‘ repairs and replacements ” was 
one of the points to be the basis of the awards, and 
that cars are ‘‘commended” or ‘highly com- 
mended” for various points on which the awards 
were based, but no car was either commended or 
highly commended in relation to repairs and re- 
newals. ‘‘ Condition after trial” was a point for 
which a good man ‘were commended, but it is 
not quite clear whether the judges took into con- 
sideration in this the amount of replacements made. 
Otherwise it would always be quite easy to have a 
car in good condition at the end of the trial by 
replacing all the worn parts in the last few days. 
It also seems a pity that in the cases where the 
vehicles showed wear after the trial, the particular 
parts which did so should not have been stated. 

In the preliminary figures issued by the Club, 
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and ‘repairs and replacements,” for neither of which 
is any vehicle commended. Of these, ‘‘ general 
ap ce” and ‘‘ adequacy of platform area” are 
points which no doubt most purchasers can judge 
for themselves ; and the most important points are 


TABLE I.—GENERAL PARTICULARS OF COMPETING 


IGNITION. 
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which were dealt with in our issue of Novembez 1 
last, page 586, the time lost was divided into 
‘*dépét trouble,” ‘‘ mechanical road trouble,” and 
‘‘ other road trouble,” and some remarks on the 
subject will be found there. 





ever, that it really only includes the cost of fuel and 
lubricants, and not the repairs, depreciation, &c., 
which make up the bulk of the cost. Condition 
after trial, to a large extent, will show what the 
repairs are likely to be in continuous work, as the 


VEHICLES. 











Approxi- _. 
mate Weight 
La len, 


Transmission of 


GENERAL DESORIPTION OF ENTRANT. Stroke. V 
VEHICLE. - Road Wheels. Uniaden. 


lindere. 
Total Cylinder 
lutions, 
Nuinber or 
Systems. 
Weight Unladen 
Load Varried 


Class. 


Official No. and 

| Number of Uy- 
| Normal Kevo- 
; Number of 


tns cwt. qr. 
1 56 0 





| 





mm. or in. | 
120 


130 


om. or in. 
105 





tns cwt. qr. 
Pneumatics} 0 15 0 
Front pneu-| 0 


Turgan, Gear 
Cardan shaft 19 = 2 


=a 
Ss 


Parcels delivery van 


eS 


110 


>> 
~ 


Box-van .. ee 


10-12 h.-p. delivery van oe a 

14-16 h.-p. delivery van ee ‘ 

‘*Thames” canvas-covered delivery 
van 

*Unic” van 

Box-van .. es eo 

Van with canvas tilt .. 

Lacre box-van ... oe oe 

Covered van with doors at back 


“ Thames” van with “‘ Palmer cord” 
tyres 
Lacre box van .. oa Je 


Vah 

Siddeley van with canvas tilt 
Siddeley post-office mail-van 
Delivery van with canvas tilt* 
Lorry with canopy over driver* 
Covered van .. ee os 


Lorry with rim sides .. 


Platform lorry .. ee 


Open van ee os os 
Lorry with canopy over driver* 
Box-van .. oe ee oe 
Lorry with canopy over driver 
Churchill lorry, with cab and 


curtains 
Covered van, with canopy over 


driver 
Churchill lorry.. “ 


side- 


Steel tip-wagon for refuse cartage. 


Pantechnicon for furniture removal 
Hallford lorry .. ee a 
Siddeley brewer's dray 

Siddeley canvas tilt-wagon .. 

Open van es es oe 

Lorry with detachable sides 
Wolseley Thomson-Houston petrol- 

electric lorry 
Atkey-Gimson wagon.. 
Delivery van .. eo 


Lorry, with wooden platform a 

Churchill lorry, with cab and side 
curtains 

Miller’sdray .. ee ae 


Covered van, with canopy over 
driver ‘ 
Open delivery van, with canvas tilt 


Lorry with detachable sides and tail- 
board 

“ Thames” open-platform type lorry 

Lorry with rim sides .. ee os 


Broom and Wade paraffin wagon .. 
Ryknield covered van.. oe 


Railway type lorry with detachable 
sides 


Brewer's lorry .. 

Fiat-platform lor-y 

Open lorry ee ee 

Lorry with flat platform 

Lorry with flat wooden body 

Open — with hinged sides 
tail-boa 


Open brewer's lorry .. 


and 


Brewer's lorry .. on “~ 
Lorry with removable sides. . 


Steam-tractor .. .. «. 
“Wellington” compoind  steam- 
tractor 

* Little Giant” steam-tractor oe 





Limited » - 
De Dion Bouton (1907), Limited 


A. Darracq and Co. (1905), Limited 
to 

W. T. Clifford-Earp, Limited 

Mann and Overton, Limited 


Milnes-Daimler, Limited .. 
8. Straker and Squire, Limited 





Lacre Motor-Car Company, Limitcd 
8. Straker and Squire, Limited .. 


The Palmer Tyre, Limited 
Lacre Motor-Car Company, Limited 
Halley’s Industrial Motors, Limited 


Wolseley Tool and Motor-Car Com- 
pany, Limi 


Seiscan eesities Omnibusco, , Ltd, 
Seana ll Limited sa 

J. I. Thornycroft and Co., Limited 
Halley's Industrial Motors, Limited 
8. Straker and Squire, Limited .. 


Darracq-Serpollet Omnibus Co., Ltd. 
Milnes-Daimler, Limited .. ° 


Ditto _ 
Durham, Churchill, and Co. 
Dennis Brothers, Limited .. 
Durham, Churchill, and Co .. 


Milnes-Daimler, Limited 


Ditto ve ep 

J, and E. Hall, Limited * be 
Wolseley Tool and Motor-Car Com- 

pany, Limited 

Ditto Ditto 

8. Straker and Squire, Limited . 

Darracq-Serpollet Omnibus Co,, Ltd. 
Wolseley Tool and Motor-Car Com 

pany, Limi 
A. R. Atkey and Co., Limited 
Turgan, Limited - is 


De Dion Bouton, Limited .. 
Durham, Churchill, and Co. 


ce | Motor Company (1907), 

Limi 

Dennis Brothers, Limited 

Sir W. G. Armstrong, Whitworth, 
and Co., Limited 

Commercial Cars, Limited .. 


W. T. Clifford-Earp, Limited a 
John I, Thornycroft and Co., Ltd... 


T. OC. Aveling and Co., Limited 
Ryknield Motor Company, Limited 


Milnes-Daimler, Limited 


Milnes-Daimler, Limited 

Savage Brothers, Limited .. 

8. Straker and Squire, Limited... 
St. Pancras Iron Works Co., Ltd. .. 
Yorkshire Patent Steam-Wagon Co. 


Dennis Brothers, Limited 


Ryknield Motor Company, Limited 
Fiat Motors, Limited .. “ - 
Ditto o ee 


©. Burrell and Sons, Limited 
Wm. Foster and Co., Limited 
W. Tasker and Sons, Limited 
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Solids 
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Side chains 
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* Steam Propelled. 
T M = High-tension magneto. 
Atkey-Gimson wagon, E 36. 


LTM = Low-tension magneto. 


NITION.—A C = Accumulator coil. 
F.LA.T. lorry, F 56. F.LA T. lorry, F 57. 


The following did not start :—Siddeley brewer's dray, E 31. 
vehicles which showed any serious wear in under & 
month’s running would obviously be of little use in 
practical work. : ee — 
Taking the other points in order, it is noticeable 
that there are not as many commendations as there 
might be for accessibility, which is a most important 


In the second to sixteenth columns of Table II., 
page 572, will be found the various points for which 
vehicles were either commended or highly com- 
mended. These include all the points which are 
stated in the programme as being those on which 
the awards will be based, except ‘‘ manceuvring ” 


probably ‘‘ condition after trial” and ‘‘cost of 
running.” In fact, if the latter really included all 
the points which involve cost, it would be quite 
conclusive, as commercial vehic‘es are only used 
for commercial purposes, and therefore this is the 
essential point. It appears from the report, how- 
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; ——REF ERENCE —— Liquor Service pages, te 14Lomne Supply 
HighPressure Steam — 4% hoid. Servi 
Low Do. Do ees | = eee ae 
“4 Hei ok Mother Liquor hmtenitentgenity - 
Spent Liquor & Blow Off —.._-— 7” 





Lime Service nists — 


44:10" - ' 








k——- 6:5" 
| small number of commendations seems to show that | hardly necessary to notice it, as the running is 
there is room for improvement. ‘‘ Ease of manipula- | tested in the trial. 

tion” secures a good many commendations, while| ‘‘ Freedom from smoke” is generally much more 
those for ‘‘ finish and workmanship ” show that, on | commended in the heavier classes than in the lighter, 
the whole, the vehicles were well made. In their re- | and presumably the lubrication systems of the 
marks on the trials generally, however, the judges | latter might be improved. The other points do not 
remark that an unnecessary amount of money is need comment. 


point. For “adhesion” it will be seen that none 
of the lighter classes are commended, while com- 
mendation is awarded to one of the 3-ton lorries, all 
the 5-tonners, and all, except the ‘‘Tasker,” of the 
tractors. 

‘‘ Brakes” are a very important feature, and would 
seem to demand more attention, as their failure 








might wal Son cstpaceaees. “Cleanliness” is not | often spent on these features ; and it seems that Full details are given in the report as to the 
80 important, but 
ably depends a good deal on the driving. The the running is superfluous, and that therefore it is 


ould be considered, and prob- finish which does not conduce to the efficiency of | amounts of fuel and lubricants used, and these are 
| given in the last six columns, Fuel is much the 
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largest item, and in the majority of cases it was 
petrol, though several vehicles used paraffin, and 
the larger steam-vehicles coal or coke. The first of 
these columns gives the actual vehicle-miles run per 
gallon of liquid fuel or per hundredweight of solids ; 
the next the number of net ton-miles, These give a 
considerable amount of information as to the size 
of vehicle which: will be best suited for various 
classes of work. As might be expected, the smaller 
vehicles are the most economical per vehicle-mile, 
while the larger ones are the most so per net ton- 
mile ; that is to ssy, that as long as it is fully 


Adequacy of Plattorm 


Area and Convenience 


Accessibility. 
4 for Loading. 


De Dion box-van es ee 
10 to 12 Darracq delivery van 
14 to 16 ‘ ad 

** Thames” covered van 

* Unic” van os 


Lacre box van » 

Straker Squire covered van .. ee 
“* Thames” van with Palmer tyres .. 
Lacre box-van om ° és 


— 
Caaw 


Halley van sia - se 
Siddeley van with canvas tilt 
Siddeley post-office mail-van 
Darracq-Serpollet canvas-tilt van 
Darracq-Serpollet lorry é 
Dennis covered van 

Thornycroft lorry 


ecadcaaa 

Pe eet tat te et 

CoO Que ce 

cowowco 
is] 


Halley platform lorry .. 
Straker-Squire open van 
Darracq-Serpollet lorry 
Milnes-Daimler box-van 
Milnes-Daimler lorry 
OChurchi!l lorry .. 
Dennis covered van 
Churchill lorry .. 


- cm 
Cl Co mt To to 


Milnes-Daimler tip-wagon 
Milnes-Daimler pantechnicon 
Hallford lorry .. 
Siddeley canvas-tilt van 
Straker-Squire open van 
Darracgq Serpollet lorry 
Wolseley-Thomson- Houston 
electric lorry .. “< 
De Dion canvas-tilt lorry 
Churchill lorry .. 
Maudslay miller’s dray : 
Dennis platform lorry .. a oa 
Armstrong- Whitworth delivery van 
Commercial Cars lorry oy. 
“ Thames” open platform lorr 
Thornycroft lorry te 
Broom and Wade parattin we 
Ryknield covered van .. 


"'petrol- 





gon 


Savage platform lorry 
Straker-Squire lorry 

St. Pancras lorry ee =m ait 
Yorkshire Wagon Company lorry .. 
Dennis open lorry ie % a 
Ry knield brewers’ lorry 


Burrell steam-tractor . 
Foster steam-tractor .. Hs9 il 


HC; HO 
- $3 C | HO 
Tasker steam-tractor .. be ..| H6O | 26 Cc HO 





HC = Highly commended. 


loaded the large vehicle will carry goods cheaper, 
but as itcosts more per mile to run, it will obviously 
be extravagant to run it half empty; and if the 
work is such that it would not be possible to 
keep it fairly loaded, it would be better to have a 
smaller vehicle even if the latier had occasionally to 
take two journeys instead of one. Three vehicles 
fitted with internal -combustioa engines used 
paraffin, and the performance of these showed that 
this is about as efficient as petrol—i e., a gallon of 
paraffin = drive a vehiclé at least as far as a gallon 
of petrol. 

he Thornycroft and Ryknield were ordinary 
four-cylinder motors, and ran further per gallon 








and 


of petrol than the average of petrol-motors in 
their classes, while the Broom and Wade had a 
single cylinder, and was not far from the average. 
In all cases, however, considerable amounts of 
petrol were used for starting, and it is quite a 
question whether for many classes of work the 
paraffin would be worth using. It is quite true 
that it is cheaper, and if the work is long con- 
tinuous runs there will doubtless be a great saving, 
but it involves the use of two classes of fuel instead 
of one ; and if the work involves a great many 
short runs, it is possible that the amount of petrol 


TABLE II.—CHIEF RESULTS OF COMPETITIVE TRIALS. 





would probably have been somewhat rash of a 
maker to rely on heating up his vaporiser to start 
in any other way, as it might have entailed late 


|starts in the morning; but there seems no reason 


why this should not be arranged for in ordinary 
work if itis desired to use paraflin exclusively, 
Where the runs are short and the stops considera\)e, 
the petrol-motor has the advantage that it can be 
started at once without any preparation. 

The performance of the Darracq-Serpollets is very 
interesting, as they are quite distinct in their con- 
struction from any other vehicle. Their time lost in 
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Condition after Trial. 

Oil and Grease Leakages 
Ease of Manipulation. 
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General Appearance. 
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C = Commended. 


used for starting up will be so great that there will 
not be a large saving. It is, however, a great step 
to have made the paraffin so successful on a long 
test. The Thornycroft 30-cwt. lorry using paraffin 
went through the whole trial without a single in- 
voluntary stop, and without losing any time what- 
ever in the garage, showing that it is perfectly 
possible to get as reliable results with paraffin as 
with petrol, as long as the latter is used to start. 
Eighteen gallons of petrol were, however, used in 
the twenty-two days’ running, as against 116 gallons 
of paraffin, so that the difliculty of handling such 
a volatile spirit as petrol is only partially done 





away with. Under the conditions of the trial it 


Hundred- 
Net Ton-Miles per Gallon 
Ton- 
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weight of Coal. 
Lubricating Oil. 
of Lubricating Oil. 


Petrol 
Miles Run per Gallon of 


Springing. 
Steering-Gear. 
Miles Run 
Net Ton-Miles per Gallon 
Cost of Fuel and Lubri- 
cants per Mile. 
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| Mile. 
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915 
455 
550 
281 
400 
340 | 


46 | 
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42.5 

31 
19.70 
21.25 


183 
91 
110 
56.2 | 
80 
63 | 
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HC 
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In the columns relating to fuel: P = Paraffin ; C = Coal or coke. 


the case of the four vehicles was: 23 minutes, 2 hours 
23 minutes, 5hours 12 minutes, and 2 hours 6 minutes 
respectively. It would have been very interesting to 
have had the causes of these stoppages stated, as then 
we should have known whether.they involved any 
replacement of parts or not. As they are condensing 
engines, it may be presumed, however, that they 
were not for picking up water, and from the pre- 
liminary report it appears that the greater part was 
for mechanical road trouble and garage trouble. 
They used about twice as much fuel as the average 
of the internal-combustion motors in their respec- 
tive classes, so that it does not appear as if this 
form of steam-engine came anywhere near the 
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internal-combustion in economy ; but, of course, the 
fuel was paraffin, which is much cheaper than petrol. 
The internal-combustion engine can, however, also 
be made to a as has been seen. The 
Serpollets required a very small amount of. methy- 
lated spirit to start, about a gallon being used for 
each car in the 22 days. The change-speed gear is, 
of course, done away with, but, on the other hand, 
the boiler, burners, feed and paraffin pumps, &c., 
involve much more complication; and whereas the 
internal-combustion engine has nothing under pres- 
sure except the cylinder, the Serpollet has a great 
deal of piping and many joints under a pressure as 
high as the maximum of the internal-combustion 
engine. Altogether there does not ap to be 
anything in the trials to show that the flash boiler 
and steam-engine is in any way superior to a good 
internal-combustion engine. 
(To be continued.) 





THE NEW IRON WORKS OF THE 
STAVELEY COMPANY. 
(Continued from page 510.) 
CoaL-CRusHING AND Coke-Oven PLant. 

Havine described the cycle of the hot and cold 
blast from the blowers through the stoves, fur- 
naces, and boilers, and the valves for controllin 
the distribution, we propose now to illustrate an 
describe the arrangements for the reception, dis- 
tribution, and storage of the slack coal, the coke- 
ovens, the crushing and charging-machines at the 
ovens, and the plant for the recovery of the by- 
products from the gases. 

On Plate XL. accompanying this issue there 
are reproduced general drawings of the coal- 
tower, coke-ovens, and sulphate plant, with details 
of the coal- stamping and coke-oven charging- 
machine, while details of the sulphate-plant are 
given on pages 571, 574, and 575. The installation 
of coking plant was supplied by the Entreprises de 
Constructions de Fours 4 Coke Ste. Ane., of 9, Rue 
de la Régence, Brussels, who have erected 100 
‘‘ Simplex” by-product coke-ovens, together with 
by-product plant and sulphate plant, coal-crushing 
eee and storage-bunker of 1000 tons capacity. 

heir contract also included all the flues conveying 
the waste heat from the coke-ovens to the six 
Babcock and Wilcox boilers, the foundations for 
these boilers, and their chimney, as described in 
the preceding article. 

The slack arrives from the Staveley Company’s 
collieries in 10-ton coal-trucks with end-doors. 
These wagons are tipped into the hoppers of the 
crushing plant (Figs. 83 and 84) by means of two 
hydraulic wagon-tips of the ram type. These 
cause the trucks to be lifted by their rear axles 
until an inclination of about 45 deg. from the 
horizontal is obtained. The end-door is then 
opened, and the whole of the contents slide into 
the hopper, from whence the slack is lifted into 
the crushing-plant by means of two bucket- 
elevators. 

The crushing-plant is provided with two hoppers 
and two separate elevators, with the view of crush- 
ing and mixing two different qualities of slack in 
given proportions, which may vary between 50 per 
cent. of each to 75 per cent. of the one and 25 per 
cent. of the other. To this effect, the speed of 
each coal-elevator can be varied according to re- 
quirements, pulleys of various sizes being provided 
for the purpose. Some difficulty was at first ex- 
perienced in getting the wet smudge to leave the 
wagons freely and also to prevent its clogging in 
the bottom of the hoppers, but these difficulties 
were successfully overcome by making arrange- 
ments at the collieries for a thin layer of nuts to 
be placed in the bottom of each railway-wagon 
before it was loaded with smudge. In order to 
prevent clogging in the hoppers an electrically- 
driven jigger was installed. Its use eventually 
removed all troubles in this direction. The two 
rough-slack elevators deliver into two Carr dis- 
integrators, the shoots being arranged in such a 
way that each a receives about half the 
slack delivered by each elevator. This enables the 
disintegrators to act as mixers as well as crushers. 
The crushed slack is delivered from the disintegra- 
tors on to a conveyor which takes it to a crushed- 
slack elevator, which in turn passes it into the 
coal-bunker, the necessary distribution being en- 
sured by two Robins belt-conveyors. The whole 
of the crushing plant is electrically driven, the first 





two elevators and disintegrators by a Vickers | 


150-horse-power motor, supplied with 240 volts 
direct current, and making 440 revolutions per 
minute, whilst the three belt-conveyors and the 
crushed-slack elevator are driven by a Vickers 
35-horse-power motor located on the top floor 
of the coal-bunker. The latter motor is totally 
enclosed, because it works in a dusty atmosphere, 
but the 150-horse-power motor has been isolated 
in a suitable room, and so protected from the coal- 
dust arising from the crushing operation. Both 
crushing-house and coal-bunker are constructed 
in ordinary brickwork. 

The crushed slack is taken to the coal-compress- 
ing machines by means of hoppered tubs, which 
are filled from suitable openings and dampers pro- 
vided in the bottom of the coal compartment. To 
reduce the strain when opening these dampers, 
they have each been fitted with four wheels 
travelling on rails, and these reduce effectively the 
heavy friction ordinarily found in sliding dampers. 
The slack-tubs pass on a tramway to the compress- 
ing-machine over a bridge level with the top of the 
coke-ovens and the top of the compressing-machine. 
The slack is then Gotan ed into the hopper of the 
compressing-machine, and eventually gravitates into 
the compressing- box, where it is submitted to 
stamping. About 10 per cent. of water is added 
for consolidating pur . 

The stamping is ye by an electrically-driven 
machine, illustrated on Plate XL., Figs. 85 to 93. 
It is provided with two stampers, which, with 
their gear (Figs. 85 to 87) travel backwards 
and forwards along the stamping - box until the 
latter is ultimately filled with a hard stamped coal- 
cake of sufficient cohesion to withstand pushing 
into the ovens. The longer the stamper is at 
work and the smaller the quantity of slack admitted 
to the compressing-box, the harder the cake and the 
better the quality of the coke. The compressing- 
machine also acts as an ordinary ram - engine 
or coke-pusher, and to this end it is fitted with a 
strong rack and ram-head, the dimensions of which 
are slightly smaller than the interior dimensions of 
the ovens (Figs. 90and 91). The coke-pushing and 
coal-charging are both effected by a direct-current 
motor, series wound, and capable of developing 30 
to 40 horse-power. The stamping-machine is driven 
by a direct-current motor, shunt wound, and de- 
veloping from 6 to 8 horse-power. 

The detailed drawings show the mechanism so 
clearly that explanation is scarcely necessary. 
What is, perhaps, of more consequence is that 
experience at this machine has suggested improve- 
ments. It has been proved that it is essential that 
all parts of stamping-machines should be made of 
the very best material, and of steel practically 
throughout. Special attention must also be paid to 
the sizes of rivets, together with their bearing area, 
as the constant jar of the stampers whilst at work 
chatters the structure to such an extent that, unless 
these points have been properly attended to, serious 
trouble will result. The weight of the small travel- 
ling carriage which carries the stamper is also an 
important item. This should be made as light as 

ible, as the effect of the inertia when travelling 
par seen and forwards is otherwise so excessive 
that the ratchet gear (Figs. 85 to 88) fails to act. 
The machine had originally 14-in. travelling wheels. 
These were replaced with 12-in. wheels with very 
beneficial results. Each pushing ram should also be 
provided with some device for warning the atten- 
dant- when it has reached the end of its stroke, as 
it is im ible for the attendant, in charging or 
discharging, to properly see what he is doing, 
owing to the large quantities of smoke and fumes 
that are given off by the introduction of the raw 
slack cake into the red-hot oven. The troubles 
that have been experienced with these charging- 
machines are, however, common to all machines of 
this description, as are also those applying to the 
mechanism driving the stampers. 

Each stamping-machine is provided with hoppers 
of sufficient capacity to charge one oven. This 
enables a great saving of time to be effected, the 
machine being able to finish or start compressing 
whilst travelling to and fro. Two such machines 
were supplied for the working of the 100 coke-ovens. 
Their track runs uninterruptedly along the four bat- 
teries of coke-ovens, so that in case of breakdown 
one machine can be made to work the 100 ovens at 
a reduced speed for the time being. This arrange- 
ment is shown on the plan and section, Figs. 81 
and 82, on Plate XL. 

The hundred ‘* Simplex ” coke-ovens are divided 
into four batteries, two of which consist of twenty- 


six ovens each and two of twenty-four.’ They are of 
the well-known horizontal flued type (Fig. 82), frac- 
tional combustion ensuring a homogeneous tem- 
perature throughout. The quantity carbonised 
week is 3500 tons of dry slack, whereas the yield in 
sulphate of ammonia and tar av respectively 
1.52 per cent. and 3.93 per cent. of dried slack; the 
average volatile matter contained in the slack is 
35 per cent., and the yield of metallurgical coke 
reaches 65 per cent. These results are highly satis- 
factory, considering that the superior yield of the 
ovens over the laboratory tests completely makes 
up for the usual losses in coke-dust and small 
breeze. The proportion of breeze and dust pro- 
duced never exceeds 44 per cent., which, considering 
the natural brittleness of the coke, points to the 
good results obtained under these circumstances 
by coal-compression. 

The contractors for this plant were faced with 
the difficult problem of building coke-ovens on 
ground otherwise solid, but which, unfortunately, 
contains seams of coal up to+20 in. in thickness, 
and lying quite close to the surface. They submitted 
a scheme to the Staveley Company, who subse- 
quently approved of it. This provided for building 
the ovens on a solid brickwork platform, supported 
by arches and pillars, and provided at both ends 
of each battery with air-inlets and outlets of ample 
area, in order to maintain by natural ventilation 
the foundations at as low a temperature as possible, 
the same precautions being taken to isolate the 
flues conveying the waste heat to the boilers. This 
involved a considerable expenditure, but consider- 
ing the huge capital at stake, it was deemed 
advisable by the Staveley Company to sacrifice every- 
thing to absolute safety. The arrangement of this 
arching is shown on the cross-section, Fig. 82. 


Waste-Gas CLEANING PLANT. 


The gases evolved by the coke-ovens are carried 
to the by-product plant by two separate suction- 
mains, each conveying the gases of fifty ovens 
(Fig. 81). These two mains are continually flushed 
through by a flow of tar coming from the hydraulic 
main, which is provided with a tar flushing-pi 
from the by-product plant. Before entering the 
coolers the gases are allowed to free themselves of 
all tar condensed in the suction mains. This tar, 
together with the circulating tar, flows down a dip- 

ipe into the tar-pit, and therefrom, by overflow, 
into the settling-tank. The gas then passes in 
succession through two air-coolers, two water- 
coolers, and a first tar-separator, all of which are on 
the suction side of the Beale exhausters (Fig. 81). 
The air-coolers are provided with large tar seals, 
which enable the thick tar to be scraped away from 
the coolers without interrupting their work. The 
water-coolers and the tar-separator are fitted with 
suitable tar syphons, allowing the products of 
condensation to escape freely without loss of gas. 
The are set in motion by two exhausters, one 
of which is spare. Each is driven by a separate 
57-horse-power motor, series wound, with speed 
regulation, giving a range of 10 per cent, extra 
speed. From the exhausters the gases first 
through the second tar-extractor, which is of the 
Pelouze and Audouin type, but subdivided into six 
separate compartments, so as to allow one or two 
compartments to be cleaned whilst the others are at 
work. The second tar-extractor is followed by 
a third water-cooler and.two ammonia-scrubbers, of 
ample capacity for the work contemplated. The 
last swallies is supplied with fresh water, whereas 
the first scrubber gets the weak ammoniacal liquor 
produced by the last one. The circulation of tar 
and ammoniacal liquor is accomplished by four 
pumps—namely, tar- pump, weak -liqour pump, 
strong-liquor pump, and a spare pump. From the 
settling-tank, which receives all products of con- 
densation and washing, the tar is lifted by a pump 
into an elevated tank, the level of which is suf- 
ficiently high to ensure at the same time the loading 
of tar-trucks and the flushing of the gas hydraulic 
mains. 

The strong ammoniacal liquor is pumped into an 
elevated tank situated at the top of the scrubbers, 
and from thence gravitates to the sulphate of 
ammonia plant. The gas leaving the ammonia- 
scrubbers is sent back to the ovens, and subse- 
quently distributed amongst the oven-burners, 
several additional exits being provided for the 
escape of any surplus gas which is not required for 
the heating of the ovens. The surplus gas is to be 
utilised later on for lighting purposes, and suitable 





arrangements are being considered to purify the 
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surplus gas and send it to the Staveley Company’s 
gas-works. 
Tue SuLpHaTE-or-AMMONIA PLANT. 


The sulphate plant consists of two patent 
ammonia - stills, two lime -stills, with automatic 


clearly illustrated by Figs. 94 and 95 on page 571,|the unite of the plant. The ammonia liquor 
while on the present page there is a typical dia- | from the coke-oven plant enters the superheaters 
grammatic section (Fig. 96) which shows the|A on Fig. 96, and is raised to — by 
arrangement of the units, some of which are illus-| the spent steam and waste gases from the satu- 
trated in detail in Figs. 97 to 99, subjoined. With | rator B. It then by means of a wrought- 


the exception of the condensers and the conveyor, iron pipe to the still C, which is supplied from the 





SATURATOR 


Fig. 96. (contanned) 





LIQUOR STILL 


Fig. 97. 


milk-of-lime pumps, two enclosed self-discharging 
saturators fitted with steam salt-ejectors, two 
draining-tables, two mother-liquor pots, two cen- 
trifugal dryers, and two liquor-superheaters. The 
daily production of sulphate of ammonia averages 
7 tons 12 cwt., but each of the sets is capable 
of pengecing 10 tons of sulphate per day. Two 
men per shift are sufficient for the sulphate- 
making, additional help being provided when the 
material is to be sent away. The noxious gases 
coming from the saturators are led back into 
the gas suction-main, through which, after going 
through the whole of the apparatus, they ulti- 
mately reach the oven-burners, and are diluted after 
combustion with the large quantity of products of 
combustion escaping through the boiler a. 
The sulphate-of-ammonia plant was supplied by 
the Chemical Engineering Company, Hendon, 
London, N.W., and the general arrangement is 


LIMEING APPARATUS. CONDENSERS. 
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bottom with steam at 20 Ib. pressure. The free 
ammonia, ther with carbonic acid and the 
sulphuretted en, are driven off in the top 
halt of the still, after which the liquor contaming 


this diagrammatic section corresponds with the 
Staveley Company’s plant. 

The process of manufacture from the chemical 
standpoint may first be described, as prefatory to 





a more detailed description of the construction of | only the fixed salts passes into the auxiliary oF 
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lime-still D, in which it is agitated with milk ‘of 
lime injected by the automatic pump E. In this 
still the fixed salts are rendered volatile, and then 
return to the bottom half of the tower for distilla- 
tion. ‘The steam, which enters the bottom of the 
still, drives against the descending liquor and takes 
the ammonia with it into thesaturator B. The sul- 
phuric acid is added to the saturator in a continual 
stream, which enters by means of the pot F. 

The great heat produced by the chemical action 
of the ammonia and the sulphuric acid, which is 
admitted in a continuous stream, evaporates the 
water, and sulphate is precipitated. e satisfac- 
tory colour of the salt depends largely on the design 


the store is not covered with lead and wood, which 
is unnecessary with this form of apparatus. The 
construction of the units of the plant is the result of 
considerable experience, and these may be dealt 
with in the sequence of their use rather than in the 
order of importance. The heater, in which the 
ammoniacal liquor is heated to boiling point, is con- 
structed of cast iron, which is less susceptible than 
wrought iron to the corrosive action of the cyanogen 
in the liquor. Each of the thirty-seven tubes is 
rusted into the top and bottom tube-plates. There 
is arubber ring between the tube-plates and the 
top and bottom covers of the heaters, in order to 
allow for expansion and contraction. The liquor 





of the saturator, as it is essential that the whole of 


passes through the tubes, the steam being out- 




































sides, as shown in Fig. 97. This arrangement also 
greatly facilitates the removal of the hoods for 
cleaning. The serrated es are to the outside 
of the upturned flanges. e steam can only rise 
from the bottom to the top of the still through 
the openings in the bottoms of the sections, and as 
it bubbles through the serrated edges of the hoods, 
a more extensive contact with the liquor in each 
section is ensured. The steam carries with it 
in suspension the ammonia, &c. There is sufficient 
space at the top to prevent the liquor priming over 
into the saturator. 

Attached to the outlet of the liquor-still is a 
Wilton patent spent-liquor valve, designed to auto- 





matically release the spent liquor without loss of 
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the acid bath should be thoroughly boiled to drive 
out the impurities. The sulphate falls to the well 
in the bottom of the saturator, and is continuously 
extracted by means of a steam-discharger and 
deposited in a lead-lined tray G, from which the 
mother-liquor gravitates back to the saturator. 
When the tray is full, a gunmetal door is opened 
in front, and the salt runs down into the copper 
basket of the drying-machine H, which is made to 
revolve by a high-speed steam-engine K. The 
mother-liquor which is thus driven out of the salt 
also gravitates back to the saturator. 

After about two minutes’ working of the machine 
the engine is stopped and the bottom discharge- 
hole in the basket is opened, so that the sulphate 
falls into barrows and is taken to the store. It is 
® great advantage, as well as a saving in cost, that 








side, with an inlet at the top and an outlet at the 
bottom. The liquor - still, in which the free 
ammonia, carbonic acid, and sulphuretted hydrogen 
are driven off, leaving only fixed salts, is built 
up of twelve sections, of cast iron, having on each 
side, as shown on the perspective view of one 
section, Fig. 97, overflow weirs of sufficient depth 
to dip below the surface level of the liquor in the 
section or compartment below. A seal is thus 
formed against the return of the steam given off in 
the still. Across the centre of the bottom of each 


section there is an opening, with an upturned 
flange on each side, and after the sections have 
been built up to form the still, there is 

through a door on the outer wall a covering or 
hood for this opening, formed of cast iron, of 






















channel section, with toothed edges along both 







































steam. It is illustrated in detail by Fig. 98. 
The liquid enters through the port at the 
right and lifts the float, which, in its turn, 
raises the conical plug at the bottom, allow- 
ing the liquor to through to the 
evaporator ; but as the float is finally ad- 
justed, there is no possibility of steam: ; 
finding its way to the evaporator, because’ 
as soon as the flow of liquid ceases the float’ 
drops back into its seat. - 
here is at the bottom of the still-a 
safety or pressure box, which indicates the‘. 
working level, and automatically’ relieves’ 
excessive pressure or vacuum in the con-' 
denser. This pressure-box consists’ of a 
cast-iron pot, with an inlet in the middle 
connected to the still ; from this there rise 
vertital pipes corresponding in- height to 
the tower. One of these pipes has a glass 
gauge, 5 ft. long, to indicate the pressure in 
thetower. At the same time the pressure-' 
box serves as a relief-valve for any excess’ 
pressure in the still, due either to the silt-- 
ing up of the saturator, or excess of vacuum ' 
owing to the cooling down of the tower after steam 
has been shut off. 
The saturator is constructed of- wrought milled’ 
chemical lead, which is preferred to cast lead 
because it is not subject to local action through 
sulphuric acid. All the joints are burnt by 
means of oxy-hydrogen blow-pipes. There is a 
dome at the top and a well at the bottom, the 
latter for receiving the sulphate of ammonia. It is 
lagged with pitchp-ine, and strengthened with iron 
bands, while an iron frame supports a platform 
which takes the weight of the ammonia pipe-con- 
nections, catch-box, &c. It is provided with two 
horseshoe pipes, 6 in. in diameter, and with }-in. 
holes. For the entry of the ammonia gas there is a 
baffle box at the top, also with 4-in. holes. The 
sulphate falls into the well, while the steam and 
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pass to the superheater already described. 
The sulphate is extracted by the steam-discharger 
at the bottom of the saturator, the pressure being 
20 lb. The sulphate is thus deposited into a lead- 
lined tray, from which it runs down by charges into 
the centrifugal drying-machine, and thence into the 
store. The centrifugal drying-machine consists of a 
suspended self-balancing spindle and basket, which 
revolves inside a lead monitor case, arranged to 
catch the mother-liquor when driven out of the salt. 

The limeing arrangement consists of a rectan- 
gular wrought-iron tank divided into two parts. 
In one compartment a wire cage is suspended, into 
which lime is added from time to time. Spent liquor 
from the bottom of the tower is used for slacking 
the lime, and a system of perforated steam-pipes is 
employed in the lime-still for agitating the milk of 
lime thus formed. The milk of lime passes over a 
weir into the second compartment, and thence 
gravitates into and fills the pump (Fig. 99). It lifts 
the float, which, through chain gear, pulls a steel 
quadrant over, and this admits the steam while 
closing the exhaust. The steam drives the lime out 
of the pump into the lime-still. In the reverse 
action the chain pulls back the quadrant, shutting 
off steam, opening the exhaust, and allowing the 
pump-barrel to re-fill. 

The waste gases from the sulphate plant at 
Staveley are utilised, along with the coke-oven 
gases, in the boilers, but prior to that they are 
passed through scrubbers, as already described. In 
other cases, however, as illustrated in the diagram- 
matic section of sulphate-of-ammonia recovery plant 
(Fig. 96), the gases are cooled in the condensers, and 
can thus be passed into the sulphur-burner for the 
recovery of the sulphur for manufacturing sulphuric 
acid. 

The resultant liquor from the by-product plant 
contains a fair percentage of cyanide of potassium, 
which is of little value from the commercial point 
of view, and is very injurious to cattle and fish. It 
was therefore deemed imprudent to turn this into 
the river. Moreover, it was unsafe to use it in the 
boilers on account of its highly corrosive action. 
It was therefore decided, especially as there was 
a considerable amount of waste heat available 
from the blast-furnaces, to evaporate this objection- 
able spent liquor. Provision has been made to 
enable hand-firing to be resorted to if desired. 
This evaporator, a Porion oven, is illustrated in 
Figs. 100 to 106, page 575. It consists of a large 
chamber, 65 ft. long, 12 ft. wide, and 9 ft. 6 in. 
high. In this chamber a spent-liquor bath of 
47 ft. long and 2 ft. deep is maintained, and in it 
there are driven at a high velocity two sets of 
paddle-whee!s operated by an electric motor. These 
cause the liquor to be thrown in fine spray into the 
air space above, which receives at the same time 
the hot products of combustion, either of blast-fur- 
nace gas or coal, The actual contact between the hot 
flames and the water spray produces instantaneous 
evaporation, and the mixture of the products of 
combustion and steam is led away to a chimney 
having a height of 120 ft., an inside diameter of 
9 ft. at the base, and 8 ft. at the top. Six doors 
are provided in the side walls for the inspection and 
cleaning of the oven, as after three or four weeks’ 
working a large amount of solid matter accumulates 
inside.. The temperature inside the oven is capable 
of rising considerably in case of a shortage of liquor, 
and to meet the strains of expansion and con- 
traction the oven is provided with a number of 
buck-stays and tie-rods, while the chimney is 
hooped all the way up. The air ventilating the 
arched foundations of the waste-heat flues is ulti- 
mately led in a hot state into the Porion oven, 
and ignites there whatever combustible is used at 
the time. In this way a considerable saving is 
made in fuel, and the ventilation of the founda- 
tions is assured without the extra need of a 
chimney or a fan. The main flue from the boilers, 
which is 7 ft. by 4 ft. 6 in. wide, is illustrated by 
Fig. 107. In the brick-work of this flue there was 
built, at intervals of 165 ft., a strip of wood in the 
walls and arch. This wood burnt out with the 
heat at the first lighting up of the furnaces, and 
thus provided for the expansion of the brick-work. 
By this means cracking was obviated. 

The rapidity of work achieved in carrying out 
“~ nee of the a wat is illustrated by 
the four progress photographs published on 

e 586. Fig. 108 shows tho foundation for the 
ourth battery of coke-ovens on November 7, 1906, 
while Fig. 110 illustrates the work eleven weeks 
later. These photographs indicate the enormous 





amount of work done underground, owing to the 
necessity of separating the flues from the seam of 
coal which was discovered as a fault of the sub- 
structure. The excavation for this arching was 
carried to 30 ft. below the sill of the oven® Fig. 111 
illustrates the state of the works in the middle of 
February of last year, and gives a general view of the 
constructional work, the scaffolding for the erec- 
tion of the boiler-work being shown at the right 
top corner. The brick-work in the foreground, it 
may be explained, is constructed over the arching 
through the coal-seams. 


(To be continucd.) 
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Work and Wages. Part II.: Wages and Employment. 

By Sypxey J. CuapmMan. London: Longmans, Green, 

and Co. [Price 10s. 6d. net.]} 

Tue work of which this volume is the second was 
intended by Lord Brassey, who contributes an 
introduction, to bring up to date the subjects 
dealt with in his ‘‘ Work and Wages” (1872) and 
‘** Foreign Work and English Wages ” (1879). The 
first volume dealt with the efficiency of labour, and 
a projected third is to deal with factory legislation, 
co-operation, and social betterment. 

The present volume is more or less of a report, 
but to some extent the evidence is summed up, and 
Professor Chapman gives us his conclusions on 
many debateable points. Whether we agree with 
his conclusions or not, his data are of undoubted 
value. The master mind which we look for to 
solve these social problems will not, when it comes, 
be able to complain of lack of material to work on. 
Many industrious and able men have collected and 
marshalled statistics of trade and employment, and 
too frequently drawn diametrically-opposed conclu- 
sions from thesame data. Without intending any 
disparagement, we do not think Mr. Chapman’s is 
the mind above referred to. He seems to lack a 
little perspective—he seems too near his subject to 
get a general view of it. But perhaps this is in- 
evitable in a book of this kind, and to deplore it is 
hardly fair criticism. Much clearing of the ground 
must be done before any sustained and coherent 
effort can be made towards what we may call, com- 
prehensively, social betterment, and it may be 
said, not without reason, that it is better to make a 
few practical, if mild, suggestions than to present a 
complete and, too often, Gigadibsian scheme 
for a new Utopia. Yet we feel it a pity that 
economists are so frequently content to observe 
and criticise destructively without suggesting any 
real way of meeting admitted difficulties and 
remedying admitted injustice. 

Professor Chapman begins with an analytical 
introduction, which he advises those not interested 
in theory to skip. We did not skip it, and we 
rather think we found in it a clue to a certain 
feeling of dissatisfaction with which we were in- 
spired by the rest of the book. The author seems 
to assume that the control of all production by 
unrestrained competition is the only possible 
system. If we accept this assumption—we have 
stated it here in the briefest way—possibly his con- 
clusions follow logically enough. Butif we do not 
—and there are many distinguished sociologists 
who do not—most of his conclusions, we think, 
must fall to the ground. This is not the place to 
argue that assumption, and the value of the book 
in other ways is not, of course, affected by its 
correctness, but ‘a few remarks on the general 
= set out by Professor Chapman may not 

e out of place. Headmits that the social arrange- 
ments which render possible the enormous differ- 
ences in income between equally-deserving people 
cannot possibly be right. He suggests that the 
remedy—or a remedy—is education spread more 
evenly throughout the community. Now, if we 
admit, for argument, his theory of competition, in 
what way can education help? A large portion of 
the work of the world is still, in a wide sense, 
manual labour, and in order to be a good manual 
labourer—a fitter, for example—a man must be 
educated to be a fitter and not to be anything else. 
True, thisspecial education may result hereand there 
in keeping down to fitting a man who with a good 
university training might well have become a master 
—possibly even a trust magnate ; but the spread 
of indiscriminate education can only result in a 
large number of bad fitters who cannot become 
anything else, and will give rise in time, if it has 
not already done so, to the existence of a literary 








proletariat, which, in our opinion, is, under present 
conditions, little short of a disaster. The caly 
education which will raise the wages of a fitter is 
that which makes him a good rather than a bad 
fitter. And we doubt if even that will make much 
difference. The majority of men are not capable of 
rising to the top of the ladder, though there ig 
plenty of room there, and we hardly see what 
would happen if they were. We are consequently 
driven back to this—that a large portion of the 
necessary work in the world is done by men to 
whom the present system denies—and, accepting 
the system, rightly denies—a wage which fre- 
quently is below any decent standard of a living 
wage, and seldom enables them to put by anything 
for their uld age. They cannot save except at the 
expense of present necessaries. The State attempts 
to remedy this by free education, free meals, and 
free medical attendance. We are then told that 
the State is undermining the independence of the 
individual—and it is true. But it is difficult fora 
man to be independent at the price of starving his 
children. The remedy is to be found, possibly, in 
a change in the system asa whole. 

Professor Chapman makes too little of the rather 
vague factor he calls ‘‘social friction.” Every day, 
he says, in which we are clothed, fed, and amused 
as we want to be, is a miracle or an impressive 
witness to the truth that social friction is far from 
clogging social functioning. Putting aside the fact 
that very few of us are fed, amused, or clothed as we 
want to be, it seems to us that every day furnishes a 
keen observer with material for thinking that 
social friction is the really great obstacle to pro- 
gress. That if it were removed, many reforms, 
of which we now only despairingly dream, might 
become accomplished facts, and the reformers’ 
horizon might be widened to include points as yet 
unseen and unimagined. 

Professor Chapman’s second and third chapters 
deal with the organization of labour and the policy 
of trade unions. His attitude towards the unions 
is modern and sympathetic—incidentally, we may 
mention, he approves of conciliation boards. He 
notes the great differences between trade unions 
and other combinations, and points out that these 
justify exceptional treatment. Prior to the Trades 
Disputes Act, 1906, the. interpretation put by the 
courts on the earlier Acts had practically made 
strikes illegal, and the trade unions now are not 
endowed with powers any wider than those they in 
effect enjoyed before the Taff Vale decision. In this 
connection it may be pointed out that even the Act 
of 1906 does not put the unions entirely super legem, 
as Mr. Justice Barling expressed it in Bussy v. 
Amalgamated Society of Railway Servants (Times, 
March 17, 1908), the first case in which the Act 
hag been pleaded. Section 4, sub-section 2, leaves 
the liability of the trustees of a union exactly 
where it was before the Act, except in the case of 
trade disputes. As the trustees have control of the 
funds, it seems as though the preceding sub-section 
might just as well have been left as it was originally 
drafted, with the words ‘‘ except in case of a trade 
dispute ” inserted. For, on the authority of Linaker 
v. Pilcher (70 L.T., K.B., 396), any claim for 
damages against a union is an action concerning the 
property of the union, and the trustees may be 
made liable in such action. If this reading of the 
Act is correct, the masters’ federations, being more 
likely without trustees at all, would be in 4 more 
favoured position than the unions. d 

Professor Chapman has interesting sections on 
trade unionism in other countries, In France and 
Germany the trade unions are more closely identi- 
fied with socialistic or revolutionary politics, and 
are not so strong as in England. In the United 
States the unions are not so political, but in all 
three they are worse treated by the legislatures than 
in the United Kingdom. Socialism, we are told, 
has not been a success in the States : this may be 
due partly to the fact. that that equality of oppor- 
tunity which is one of the Socialist aims here is 
there an accomplished fact in large measure. In 
contrasting American with English wages it should 
be remembered that, if wages are higher, prices are 
correspondingly higher also. 

In his chapter on ‘‘ Industrial Peace,” Professor 
Chapman, as we have said, strongly advocates 
conciliation boards, and gives much interesting 
information with regard to their working, here and 
in other countries. 

We think the author is rather unduly sanguine 
about unemployment—he does not think that 1n- 
dustrialism is deteriorating in its capacity to absorb 
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the available labour of the community. In other 
words, we suppose, he thinks that demand is keép- 
ing pace with supply. In support of his theory he 
quotes figures to show that at high-water mark of 
employment the whole labour supply is very nearly 
utilised, and the percentage of unemployment at 
recurrent periods of highest employment shows 
no tendency to increase. This may be so, but it 
hardly helps those who are out of employment in 
the long intervals between the highest points of 
the employment curves. When a man has been 
out of work for a few months, owing to a depression 
in his trade, it does not help him much to be told 
that the percentage of unemployment shows sigus 
of decreasing and that, on the whole, ‘depressions 
are not quite so bad as-they used to be. 

Professor Chapman regards insurance against un- 
employment on any of the three schemes he con- 
siders as impracticable, and rejects it as a remedy. 
At best it is only a palliative. He with the 
suggestion, made recently from a —_ quarter, 
that public bodies might accomplish something by 
keeping back work that did not press, or, at any 
rate, by not allowing their demand for labour to 
vary with the market. This course can do no 
particular harm, we imagine, but it is inadequate 
as a solution of the problem. 

The author distinguishes (as, of course, we all 
must) between ‘‘unemployed” and ‘‘ unemploy- 
able,” and thinks that the latter are not numerous. 
We gladly agree with him. But when he says that 
were there never any defects of enterprise, insuf- 
ficiency of information, and delays in execution, 
means would never fail for setting ‘‘ employables” 
to work, we must assume that he uses ‘‘ employ- 
able” in some non-ordinary sense. Especially as 
he goes on to say that the very use of the term 
“employable” implies that this must be so. This 
last assertion seems almost to beg the question. 
Labour exchanges, which seem to have done good 
work abroad, have been largely failures in England, 
principally because they have been associated with 
distress works and not managed as ordinary busi- 
nesses by experts. A development of the reer 
capably conducted, would certainly, we think, be a 
good thing. Professor Chapman thinks it might 
enormously reduce unemployment, and to some 
extent it certainly would; the immobility of 
labour in England is a largely-contributing cause 
to much of the distress occasioned by unemploy- 
ment. The Australian labour exchanges, however, 
have not been an unmixed success. 

Another remedy suggested is labour colonies. 
They have, we believe, driven beggars and tramps 
off the roads in Belgium, but they have not enabled 
their inmates to start afresh and support them- 
selves. In England they have not even accom 
plished getting rid of the tramps. We have not 
very much faith in them. 

In his last chapter the author discusses Work- 
men’s Insurance and Old-Age Pensions. The 
German system of insurance has been very success- 
ful, but it is hardly practicable in England ; nor, 
we think, is any system of compulsory insurance. 

Turning to the debated question of old-age 
pensions, we cannot agree, as we have said above, 
that voluntarily saving n ily means social 
vigour and foresight. In cases where a man’s 
wage is approaching the lowest subsistence level 
he cannot save at all, except at the expense of the 
efficiency of himself and the health of his wife and 
children. Professor Chapman recognises this 
afterwards, as he says it is frequently better for 
the workman to employ his savings as capital to 
advance his interests than to use them in the form 
of insurance. 

The author considers carefully the various 
sthemes of old-age pension which have been put 
forward, and ate whole is inclined to think that 
the large sum of money required even for one 
which fell far short of being universal and non- 
contributory could be better employed in other 
ways. It would be wiser, he says, to spend 
chiefly on society in its plastic age, so as to secure 
for it its best attainable future. This is an ad- 
mirable sentiment, and we wish Professor Chapman 
had gone further and suggested the way in which 
the money should be so spent. He outlines briefly 
the system of pensions in vogue in Australia and 
New Zealand, but the conditions are so different 
that we doubt if any useful comparisons can be 
made with the United Kingdom. 

In conclusion, if we have differed in some re- 
spects from Professor Chapman, it is rather that 
Wwe look at the whole subject from a different point 








of view than that we think, from his point of view, 
his vision is defective. We cannot but admire the 
industry and thought which have gone to the 
making of the book, and the ability with which 
the conclusions reached are argued. 

The spelling ‘‘gild” is adopted by Professor 
Chapman in preference to ‘‘guild.” It is true Dr. 
Murray gives it as a secondary variant, but where 
one sound signifies two distinct things it seems a 
pity to go out of the way to make the spelling the 
same. ebster does not give ‘‘gild” in the sense 
of a combination or club at all. This is the onl 
minor criticism we have to make on a book whic 
should be read by all those interested in the subject, 
for, whether they agree with the author or not, they 
will find in it much to think about. 
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THE QUEBEC BRIDGE DISASTER. 


WE give below Professor Burr’s report to the Phenix 
Bridge Company of an experimental test of a model 
accurately made to one-third ecale of the chord member 
A 9 of the Quebec Bridge. This strut, though a model 
only, is probably the largest yet tested to destruction. 
As will be seen Hae Professor Burr’s statement, which 
forms part of Appendix XV. of the report of the 
Bridge Commission, this model failed at much the 
same intensity of stress as the full-sized member did 
in the actual bridge. Our engravings illustrating the 
report have been reproduced from, the Hngineering 
Record, of New York. 

Profeesor Burr’s report is as follows :— 


New York, December 23, 1907. 
Mr. David Reeves, President, the Pkvenix 
Bridge Company, Philadelphia, Pa. 

DearSir, —Inaccordance with your instructions, a model 
chord section was built to a linear scale of one-third of the 
Jower chord section 9 of the anchor-arm trus3 of ‘the 
Quebec Bridge, and was tested to destruction, under my 
direction and supervision, at the shops of the Phoenix 
Bridge Company at Pheenixville, on November 21 and 22 
of the current zone, The purpose of this test was to 
secure all possible information regarding the circum- 
stancesand method or other features of the failure of that 
chord which could be disclosed by the test of the model 
column in question. 


ut 





posed of one 18-in. by ,%-in. plate, two 18-in. by }-in. 
plates, one 128 in. by ,%-in. side plate, and two 2}}-in. by 
2-in. by ,-in. angles. ‘The latticing was a double oblique 
system of 13}-in. by lin. by 4 in. angles, with 1,,,-in. by 
1-in. by 4-in. crossing angles at the panel points of the 
former at right angles to the axis of the member. All of 
these lattice angles had two .,,-in. rivets at the ends of 
each, with a single rivet at each crossing of the interior 
flange angles of rims, as clearly shown on the plans. The 
linear of one third of the actual dimensions required 
the rivets used to be } in., ,°, in., and 7 in. in diameter, 
also as shown on the plans, the ,-in. rivets being turned 
down from an original diameter of ,, in. Similarly, the 
2}}-in. by 2 in. and the 2}}-in. by 14-in. rib-flange angles 
were planed down from 3-1n. by 2-in. by ,’,-in. pieces. The 
lacing angles werealso planed from 14-in. by 14-in. by 1}-in. 
and ;;-in. angle to the dimensions given above, All rivet- 
holes were drilled. 
The method of construction of the model was such as 
to leave it in true and accurate condition. The web- 
lates were laid off by wood templet, except the pin-plate 
oles, and drilled, while the pin-plates were drilled from 
iron templets. The oe were then used as templets 
for the drilled holes at the ends of the web-plates. One 
web-plate for each rib thus drilled was used as a drilling 
templet for the other plates of the same rib, the blank 
a= being bolted to the drilled plate for this purpose. 
n the same manner the blank flinge angles were bolted 
to the drilled webs, and drilled from the latter as a 
templet. Rivet holes required for lattice angles were 
Grilled from iron templets, but the batten-plates first 
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matic hammers. The lattice-bars were drilled like 
the other parts of the model. After the riveting 
was completed the pin-holes were bored,’ and sub- 
sequently the ends were faced to proper dimensions in 
@ rotary planer. All the metal used for the main parts 
of the model column was medium steel, but soft stcel 
was used for rivets. The steel plates were furnished by 
the Lukens Iron and Steel Company, of Coatesville, Pa.; 
but the angles were supplied and rolled by the Phwaix 
Iron Gomer. of Pheenixville, Pa. The rivets were pur- 
chased ia Philadelphia. 

In order that the character of the metal employed 
ay mee ba completely determined, tensile tests were made 
of both plates and angles, and shearing tests of both the 
#,-in. rivets used in the model, and { in. rivets used in 
the full-sized chord. 

The annexed tabular statements show the results of 
all these tests, and of representative specimen tests of the 
metal used in the chord member 9 as actually built, together 
with chemical analyses exhibiting the main elements of 
interest in euch structural material. 

The pee pe tests of the plates and angles used in the 
actual chords were eelected by me out of a large number, 
so as to give a reasonable and comprehensive view cf all, 
and they are fairly representative. It will be observed 
that the usual effect of rolling thin metal, necessarily 
finishing at a lower temperature than that in the heavier 
sections, is apparent in the high elastic limits of 1} in. by 
1}-in. by 4-in. angles. The eame effect, but to a smaller 
degree only, is probably discoverable in the ,';-in. and 
g§-in. angles. This marked effect in the lattice angles of 
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Drawinea 21. 


This chord cection was built of four ribs 54 in. deep, 
with 4-in. by 3-in. by §-in. double re latticing. Its 
area of cross-section was 780 square inches. 

All the linear dimensions of the model were exactly 
cne-third of those of the full-size chord section, makin 
the area of cross-section (86.526-square inches) one-nin 
of that of the full-size member, and the volume of metal, 
with the exception about to be noted, one-twenty-seventh 
of the original member. This exception arises from the 
fact that the actual chord member as built, 57 ft. ,'y in. 
in length, had a heavy chord joint in it 10 ft. 6in., a 
little more than twice the depth from one end. Further- 
more, the full sizo chords were bored for 12 in, pins, and 
pins of the same diameter were used for the end bearings 
of the model chord section. It is manifestly impossib!e 
to reproduce in a test precisely the conditions existing in 
the structure at the time of its failure, but it is believed 
that the end conditions employed in the test, and the 
accurate reproduction by scale of the main dimensions 
and nearly all the dimensions of the details in the model, 
enable the nearest approach to the actual conditions of 
the structure to be secured. It is believed that these 
unavoidable and subordinate departures from the actual 
conditions of the chord member did not sensibly affect 
the conditions of failure in the testing-machine, or the 
ultimate load carried by the model. 

The blue print plars show both the working drawings 
[Not reproduced here.—Ep, E,] cf the original chord 
members 8 and 9, including the joint mentioned above, 
and those of the model chord precisely as it was built, as 
well as in its condition after test, the latter plan havin 
been made from accurate measurements of the failed 
member immediately after its removal from the testing 
machine. The blue prints of the model [Drawing 23] show 
the four webs of the original chord accurately reproduced 
by scale, making the depth 18,', in., and the length 19 ft. 
As the plang of both the actual chord and the model show 
every main and detailed dimension, it is not n to 
repeat them here. It should be stated, however, that 
each of the two interior ribs was composed of one 18-in. 
by ,\-in. plate, one 18in. by }-in. plate. two 15;%-in 
by 14-in. side-plates, and two 2}; in. by 1j-in. 
angles; and that the two exterior ribs were each com. 
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Tensile Tests of Plates and Angles. 


Pounds per 
Square Inch. 


| Per Cent. 


Ileat No. 
or Size. Elastic 
Limit. 


| 
| 
14-In. x 14-In. x }-In. Angles. 
1402 | 52,520; 65,660) 27 | 556 
50,000 | 63,460 | 23 | 57, | 
’ 61,300| 21 54.4 | Silky cup. 

50,360 | 65,700 | 20.5, 48.2 | 

3-In. x 2-In. x y'g-In. Angles. 


1492 | 43,300 63,040 | 31.25) 61.3 
1492 | 41,780! 62,100) 32 | 64 


§,-In. Plates ; Test Specimens 1.045 In. Wide. 


Oct. 29 ..) 18678 | 88,370 | 65,420} 29 | 531 
2 13,673 | 87,350 | 64,200 | 30 653.1 


Plates of Chord Member 9 as Built. 


Date. Fracture. 


Elongation 
in 8 In. 
of Area. 


Ultimate. 
Reduction 





Silky. 


” 


” 


| Silky. 


| in. 
544 xh 
543 x |*s 


53 ~—s Silky cup. 
61.4 » ang. 


36,840 | 60,680 26.5 
40,810 | 61,440 25.5 
544Xy%, 42,000 | 67,700 23 60.5 
544x, 40,780 65,640 24.5 49 

Angles of Chord Member as Built. 


fi 


” ” 
» «cup. 


Silky cup. 


on 
fo 


l 
38,000 
7,150 
89,460 
38,890 


61,000 
63,920 
62,800 
61,300 
41,730 67,640 
42,710 | 64,860 


drilled were used for drilling templets after the chord 
was completely assembled. After the component parts 
of the ribs were drilled they were taken apart, cleaned, 
ted, and bolted together for riveting. The latter 
was done, both in web and lattice angles, with pneu- 
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Resutts or Tests or Mopet Cuorp 1. 


Shear Tests on Rivets—November, 1907. 





Ultimate Resistance in Pounds — 
per Square Inch. | Svemgs. 


58,200 |; £9,700 | £9,200 
50,3875 | 51,330 | 50,960 


Size of Rivets. 
i, in.in diameter .. 9,700 
” ” . £0,420 


Chemical Analyses. 








Man- 
ganese. 


Phos- 
phorus. 


Sulphur. 


Carbon. 





l}in. x 1} in. 
angles ° 
:'; in. plates .. 
ys in. plates .. - 
534 in. X Jin. plates 
51} in. X }fin. plates 
54 ” 
5ihin. X ffir. ,, 


ino. X }2 in. 
Sin. x 3hin. X $2 in. 


x din. 
° : - 0.037 
0.023 
0.024 


0.038 
0.016 
0.025 
0.01 

0.01 

0.007 
0.097 





angles oe os 0.041 
Sin. x 34 in. x }3 in. 
angles C.041 


0.052 





g - ae 
Sin. x 6in. x }§ in. 
angles ee = 
Sin x 6in. x ffir. 
angles te “ 0.052 
4 in. x 3 in. x Gin. 
wi 0.C36 


angles 0.19 0.05 0.41 


the model column has a distinct bearing upon the final 
results of the test. A similar general observation, and to 
a marked degree, applies to the higher unit shearing 
values of the ,’,-in. rivets, as compared with those of the 
§ in. rivets of the full-size member. _ : , 

After placing the model column in the machine, an‘ 
under a Toad ucing a stress of 12,000 lb. per uare 
inch, it was thought that a buckling or bulging of the 
web-plates was discovered to the extent of 0.034 in. near 
the west end of the north rib, but this was found not to 
increase under further loading. Although measure- 
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ments of this ticular feature were not made before 
placing the column in the testing-machine, continued 
observations subsequent to the first indicate, I think, 
conclusively that this particular deformation existed in 
the column before loading, and hence that it had no effect 
upon the ultimate failure of the column; or, in other 
words, that it was an unavoidable result of the processes 
employed in the manufacture of the column, and was not 
a true buckling of the plates under loading. : . 
The column was wee ig A placed in the machine, with 
four fine wires stretched throughout its length in the 
general plane of the upper flanges, and with two similarly 
placed in relation to the lower flanges. These fine wires 
stretched with constant weights enabled any vertical or 
horizontal deflections of the tops of the four ribs and the 
bottoms of the two exterior ribs to be measured by the aid 
of finely-graduated steel scales. Furthermore, longi- 
tudinal timber scantlings cn the two centre lines of the 
exterior ribs, carrying steel scales at their ends, were used 
to measure the shortening of the column under loading 
for 16 ft. of its length to,}, in. While these methods 
of measurements were not so refined as it might be 
desirable to adopt in an extended series of tests of this 
nature, they answered well the purposes of this particular 
investigation, which was not intended so much to deter- 
mine with refined accuracy all the deformations prcduced 
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At 9000 lb. per square inch, for instance, three ribs showed | each end. There are certain features of this fewewsnrd 
an apparent upward deflection of ;'; in. at and in the | instantaneous failure of the column which are highly sig- 
vicinity of the centre of the column. This deflection did | nificant. As indicated in the preceding statements, there 
not appear to increase until the stress reached 18,000 lb. | were no permanent strains or distortions of any kind dis- 
per square inch, and then only to an amount Jess than | covered, or apparently discoverable, up to the loading pro- 
in, with doubt as to the accuracy of the measurement. | ducing failure. This cbservation is certainly true of 
No apparent increase of deflection was found again until every part of the column except the ,{-in. lattice rivets. 
a stress of 24,000 lb. per square inch was reached, when | If suitable apparatus for refined measurements could have 
the deflection of the four ribs appears to be ,'; in., yy in., | been applied to them, some shear distortion wight have 
sy in., and } in. respectively at centre. On removal of | been observed prior to the final loading. Observations 
the load this deflection disappeared entirely, except for | made on the latticed angles showed no permanent stretch- 
sy in. in one interior rib, and the same amount in one | ing or compression _of thore members prior to failure. 
exterior rib, both being upward. There was nosubsequent | The phenomenally high elastic limit of the metal in them, 
opportunity to make further deflection measurements. shown by the test results in the tabular statement, ard 
Under a stress of 12,000 Ib. per square inch one rivet | already remarked upon, indicates that they would have 
in a lattice angle at the second centre intersection from | exhibited no marked permanent distortion much short 
the west end of the column was found loose, but toward of ultimate resistance, either as tension or compres- 
the end of the test it ap) d to become less £0, the con- | sion members. In point of fact, all the circumstances of 
ditions of the centre ribs probably becoming such as to | the test indicated that no main part of the column was 
ive it less opportunity for small motion. Up to the final | stressed up to its elastic limit; in other words, that the 
oading all cther rivets appeared to remain in good con- | entire een J was insufficient to develop more than a 
dition, although they were frequently tested with a light | part of the elastic resistance of the column as a whole, 
hammer. |and that if the latticing details had been stronger, the 
Actual testing of the co!umn with the application of | column would have carried ao greater load before col- 
the first loading began at about two o’clock in the after- | lapsing. The instantaneous failure was clearly due to the 
noon of November 21 of the current year, and it was con- | fact that the main parts of the column were subject to 
| elastic stress only. 
|. Although it is impossible to correlate accurately the 
| results of this eolumn test with the stress conditions in 

















the actual chord section at the instant of failure, in con- 
sequence of the higher elastic qualities of the relatively 
thin metal in the model column, which has greatly been 
commented upon, and the presumably greater care which is 
usually bestowed upon the manufacture of a model member, 








an approximation of some value may perhaps be made. 
| The friction of an hydraulic testing machine is known 
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Drawine 23. Report oF Quesec Brirpce Commission. Detarts or Test Coorp anp Measurtne Device. 


in the test as to discover the main features and methods 
or other circumstances of failure, so far as possible, which 
attended the collapse of the full-size chord section. 

_Prick punch marks were made in the heads of the 
rivets of the lattice-bars throughout the length of the 
upper side of the column as it lay in the testing-machine, 
and the distances between these marks were accurately 
measured at all stages of the test up to failure, in order 
to ascertain the condition of stress in the lattice-angles 
under the progressive loading to which the column was 
subjected. Furthermore, these bars were tapped with a 
hammer at the same time, in order to secure euch further 
information as to their condition of stress as the tone of 
the resulting sounds might give. 

The progressive loading was applied in stages of 
3000 lb. per equare inch of cross-section of column, begin- 
ning with an initial loading of that value. At the end 
of every other stage of each loading the column was 
relieved of stress in order to make observations in that 
condition. This programme was adhered to up toa stress 
of 21,000 lb. per square inch, when the next increment 
was made 15001b. per square inch, after which the column 
was freed of load. The remaining programme of loading 
is shown on the blue-print plan (Drawing 21), showing 
the effect of the test on the column, which will be dis- 
cussed in full below. 

Atter the application of each 3000 Ib., or, finally, 
1500 lb., increment of loading, and upon each removal of 

iDg, an accurate series of measurements for shortening 
of the column, for horizontal and vertical deflections at 
various panel points of the latticing, and for the 
stretching or shortening of the latticing angles, were made. 


As the column deflections were small, the methods of mea- 
suring them were not altogether conclusive as to their 


| to be considerable, but without recent calibration its 


amount cannot be confidently stated. The friction of the 
machine at the Phenix Bridge Company’s works was 
determined some ten or twelve years ago by G. Henning 
as nO cent. of the total load on the piston, as 
indica by the’ mercury gauge, and this may ba 


tinued without interruption in the manner set forth in the 
preceding statements to 11 p.m. of the same day. At 
that time a load of 25,000 lb. per square inch was reached 
for a very short time in the endeavour to attain a stress 
of 25,500 lb. per square inch. This ende.vour, however, 
was unsuccessful in conrequence of the leaking of a pump- h 
valve (subsequently repaired) to such an extent as to| accepted provisionally until a further calibration can be 
render it impossible to secure the desired pressure in the | made. this percentage deduction be made from 
cylinder of the testing-machine. | 26,800 lb. per square inch—the apparent stress at which 
After having attained the above loading of 25,000 lb. | the column failed—it will make the com iye stress 
per square inch the programme of the test was interrupted | in the metal 22.110 1b. per squareinch. The shear tests 
until 10 a.m. of November 22. ; of the ,,-in. and j-in. rivets make the average of the 
At that time instructions were given to load the column | latter but 86 per cent. of the former. Hence, if the 
to 25,500 Ib. per square inch, but inadvertence in signalling | ultimate shearing resistance of the .',-in. rivets had 
to attendants at the pump caused the load to reac nm the same as that of the j-in. rivets, the stress on 
26,850 lb. per square inch, at which stress the member | the column producing the failure of the latticing rivets 
suddenly failed.’ This failure was attended bya quick | would have been but 19,014 lb. per square inch of 
sharp report, and it occurred so suddenly that three the column. Just what value should be given to the 
observers who were closely watching the column at the | possibly higher excellence of manufacture of the model 
time could not discover any sequence in the yielding of | over that of the full-size column is, of course, not deter- 
the details of the column; the occurrence was so sudden | minable. It may, or may not, have sensible value. It is 
that all failures of details appeared to be absolutely to be noted, however, that after making such allowance 
simultaneous. |as is practicable for the friction and the increased resist- 
Aside from the raising of scale on the pin-plates im- | ance of the smaller rivets, there is reached an intensity of 
mediately in front of the 12-in. pins, the collapse of the stress nearly identical with that which existed in the 
column consisted in the failure by shearing of the majority | actual chord section at the time of this failure. 
of the lattice rivets at the central panel of latticing and| It should be carefully observed that the radius of gyra- 
of a considerable number of other rivets throughout the | tion of the normal section of the model column about an 
length of the column in both flanges, leading to the per- | axis at right angles to the webs and through their centres 
manent bending to reversed curvature of the four ribs at | —i.e., parallel to the axis of each pin—is 5.43 in. and 
the same central yep | accompanied by the violent | 5.52 in. about a central axis parallel to the webs. Hence, 
bending or distortion of the lattice angles and some small | as the column lay in the testing-machine, the ratio of its 
dishing of the rib-web alates all as shown on the accom- divided by the horizontal radius of gyration is 35, 








Smounts, or as to their actual existence in some cases. 





panying Drawing 21. The ribs were all slightly bent imme- while the ratio of the same length over the vertical radius 
diately beyond the supporting influence of the battens at' of gyration is 42. The column failed, therefore, in the 
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lane of the greatest radius of gyration. Furthermore, 
he failure was wholly in a horizontal , there being 
no sensible vertical deflection of the f: column. 

The _— of the column was such as to place it prac- 
tically at the limit between short aud columns, as 
wr, column formals, such as ~ ans 

ordon’s and ‘straight line,” are perly applicable 
when the ratio of length over pe sy of = has 
values greater than about 40, or possibly a little more. 
Inasmuch as the ultimate carrying capacity per square 
inch of section increases as the of column decreases, 
a as this —— —— was = tively short, the 
atticing required to develop its fu -carrying power 
should bosuintivel heavy rather than light. 

ery truly yours, 
(Signed), Wu. H. Bors, 
Consulting Engineer. 





THE ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 15th ult., at the Inetitution of 
Civil Engineers, Great George-street, Westminster, Dr. 
H. R Mill, President, occupying the chair. 

Mr, Edward Mawley presented his report on ‘‘ The 
Phenological Observations for 1907.” He pointed out that 
the most noteworthy features of the weather as affectin 
vegetation were the cold and sunless character of April 
May, and the three summer months, the frequent f of 
rain during that period, the warm, dry, and sunny weather 
in September, and the heavy and continuous rainfall in 
October. Wild plants came into blossom behind their 
usual dates throughout the whole of the flowering season. 
Such early immigrants as the swallow, cuckoo, and night- 
ingale were also behind their average dates in reaching 
these islands. The only deficient farm crop, taking the 
country asa whole, was that of potatoes, most of the other 
crops being much over the average. On the other hand, 
the yield of apples and pears, particularly that of the 
former, was below the average. ‘There wasalsoa deficient 
crop of strawberries, whereas plums, raspberries, cur- 


rants, and gooseberries were over the average. Asregards | 


the farm crops, Mr. oe stated that 1905 was a plen- 
tiful year, in 1906 the yield was even better, while the 
past year proved the most bountiful of the three. 

Colonel H. E. Rawson, C.B., R.E, read a paper on 
‘The Anticyclonic Belt of the Southern Hemisphere.” 
He said that, from an examination of the daily synoptic 
charts of the northern hemisphere, he was led to the 
conclusion that some of the permanent anticyclonic 
systems had a pr ive seasonal movement which did 
not take place along the same latitude each year; 
but was in some years north and in others south of a 
mean latitude. This was noticeable in the years 1881- 
1891, and was capable of easy explanation if the belt 
itself in which they moved shifted its latitude from year 
to year, in addition to migrating north and south with 
tLesun. On analysing the isobaric charts of the southern 
hemisphere he found the seasonal migration of the 
anti-cyclonic belt to be accompanied by a real dis- 
placement of the action-centres within it to the north- 
ward and to ao peenewees, But paren the charts = 
compared » discrepancies are found to exist in 
positions of the centre if the years to which they refer 
are not the same. Also when they are pre for a 
long period of years the action-centres show a much 
wider displacement from a mean latitude than for a 
short period. In one case charts which were published 
in 1879 were considerably modified in 1883, the area of 
maximum pressure within the belt being shown farther 
south. At the Cape a ‘‘monsoon” influence associated 
with the winter months of the years 1896-1900, in connec- 
tion with the north-west wind, is found to exist, which 
was not traceable in the years 1842-1855, 1862-1865. 
At Durban a decided increase in the percentage fre- 
quency of winds with a wanted, coipeuaas in winter 
months of the years 1892 and 1893 is to an in- 
creased prevalence of the same north-west wind, and it 
is found to prevail in an exceptional manner during the 
summer months also. This wind is proved to indicate 
the arrival at Durban of the south side of the anticyclonic 
belt, and the inference is drawn accordingly that during 
1892 and 1898, when it prevailed throughout both summer 
aud winter months, the south side of the belt was much 
farther north than usual. Colonel Rawson went minutely 
into these matters in hia paper, and showed that the rain- 
fallalso varied according to the movement of the anti- 
cyclonic belt north or south of its mean position. It 
appears that there is a period of about 9.5 years between 
the greatest north and greatest south position of the anti- 
cyclonic belt over South Africa, the double oscillation 
thus taking nineteen years. 





A New Fr oatine Dook ror THe AusTRIAN Navy.— 
The Austrian Government is about to build a new float- 
ing dock for the naval harbour of Pola. The dock is 
primarily intended for dockiag vessels of 18,000 tons dis- 
ow which it will be able to do in four hours. The 

ock, however, will be capable of accommodating vessels 
up to 20,000 tons displacement, docking the same in a 


DETACHABLE BITS FOR ROCK-DRILLS. 
CONSTRUCTED BY MESSRS. THOMAS FIRTH AND SONS, LTD., ENGINEERS, SHEFFIELD. 
(For Description, see opposite Page.) 
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peggy longer time. The over-all length of the 
dock is 145. metres (480 ft.) ; its breadth, 42.73 met 
(140 ft.); its total height, 18.862 metres (62 ft.). When 
docking 18,000-ton ships, the dock is su 14.886 
metres (48 ft. 10 in.), whilst for 20,000-ton ships it must 
be submerged to a depth of 15.386 metres (50 ft. 6 in ). 
The amount of water to be expelled when raising 18,000- 
ton and 20,000-ton ships is respectively 29,070 and 31,350 
tons, and it is puepesed to use eight vertical steam-driven 
centrifugal pumps for the purpose. The dock is to be 
ready for use by the beginning of 1910. 





Fic, 6. 


Tue ALLcEmene ELexKraicrraTs - GESELLSCHAFT.— | factures, together with data on its present standing. The 
This company recently completed the twenty-fifth year | album contains a profusion of admirable engravings show- 
of its existence, and took the occasion for the issue of an | ing views of the various shops; it is beautifully got-up, 
album giving an abstract of the bytes ones of the eleo- | and does honour not only to the company itself, but also 
trical industry, also details of its own history and manu- | to the designers, printers, and binders. 
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We illustrate on this and the opposite pages a detach- | claimed as resulting from the change in methods. In 
able bit for rock-drills, now being introduced by Messrs. | Fig. 1 the usual pattern of solid drill is shown above 
Thomas Firth and Sons, Limited, of the Norfolk | one of the Anderson pattern. When the bit requires 
Works, Sheffield. The object of the device is primarily sharpening, the solid tool has in general to be brought 
to reduce the enormous weight of steel which must be | to the surface, its place being taken by another equall 
stored and handled when the usual solid pattern of | massive piece of metal. When thedetachable bit is used, 
rock-drill is used; but other advantages are also however, the cutter-head, weighing byt some 67 oz,, 





alone requires replacement. Typical views of these 
heads are given in Fig. 2, whilst a section through the 
bit and holder is represented in Fig. 3. From this it 
will be seen that the bit is held in place by a tie-rod 
with a triangular head, which passes down the centre 
of the shank, and is secured at the back end by a nut. 
These components are shown separately in Fig. 4. The 
nut is made right or left-handed to suit the direction of 
rotation of the drill, being always such that, in working, 
the nut tends to tighten rather than slacken. It never, 
however, gets so tight as to be difficult to remove. Tu 
facilitate this operation, however, a tommy-hole is 
—— in the shank, as shown in Fig. 3. The bit 
as a turned boss which fits into a recess bored to this 
end in the shank. As will be seen, the cutting edges 
make unequal angles with each other, and, moreover, 
do not converge to the axis of the drill. This arrange- 
ment is found to facilitate starting a hole on an in- 
clined surface, and, further, to ensure the drilling of 
a round hole. In general, a chisel-shaped bit tends 
to drill a three-cornered hole, a symmetrically ar- 
ranged three-edged bit, a square hole, a cross-section 
bit, a five-sided hole, and a regular five-edged bit—a 
sort of hexagon. With the cutters arranged on the 
Anderson system, it is stated that the hole is always 
truly circular. The cutters, moreover, are, as best 
seen in Fig. 3, not square with the axis of the shaft, 
the centre standing about 4 in. back of the outside. 

This arrangement, is claimed to improve the wear 
of the bits, and to facilitate the passage of débris 
from below them.; The bits, whilst hardened at 
the cutting edges, are soft at the back, where the 
hardened end of the shank takes its bearing. The 
shanks, therefore, last indefinitely. Enlarged views of 
the shanks, with the cutter-heads in place, are given in 
Figs. 5 and 6, whilst in Fig. 7 we show the complete 
drill coupled up to the piston-rod of the drilling- 
machine. The tool can taken by any style of 
U-bolt chuck on the market by removing the bushing 
and drilling a hole | in. deep and 14 in. in diameter to 
receive the nut at the top of the bitshank. These shanks 
are 1?in.in diameter where attached to the chuck, and 
taper down towards the detachable bit, and thus give a 
large clearance in the immediate vicinity of the 
latter. They are spring-tempered, rendering them 
very durable. 

In the following tables a comparison is made 
between the outfit required to drill a hole with solid 
bits and on the Anderson system :— 
Outfit with Solid Bits. 


| | 
\Diameter of Diameter of 














Approxi- 
mate Length Diameter with the | Bar where 
oo of Bit. Bit & |Attached to 
rill. Forged. | the Chuck. 

: ft. “in. a a n in. = in. 
Starting drill . 2 0 23 if 14 
Second drill . 3 6 2 1 | 1 
Third drill o 5 0 1 if 1 
Finishing drill . . 6 6 1 1 lt 





Outfit of Anderson Detachable Bits. 
} Diameter of 
Permanent Diameter; Smallest | Permanent 
Length of of | Diameter of Shank 
Each Detach- | Permanent Where 
Shank. able Bit. | Shank. Attached to 





| the Chuck. 
| ft. in, in in. in. 
Starting drill .. 20 2} } 1 1 
Second drill ... 3 6 2, | 1 1 
Third drill .. 5 0 1 1 1 
Finishingdrill..| 6 6 ht | 1A 1 


This outfit is shown in Fig. 8. It will be seen that, 
although with the Anderson bit the hole is started 
smaller, yet the size at the finish is larger than with 
the solid bit. 

In Fig. 9 the tool is shown ready for work. In the 
case of Mount Sorrell or Aberdeen granite, starting at 
an angle of 30 deg. to the face, the time taken to drill 
5 ft. was 20 minutes. The holes were started at full 
speed, with a diameter of 2} in., and were finished at 
a diameter of 1}4 in. The air pressure was 70 lb. 





Liste NAVALE FRANGAISE.— We have received the April 
issue of this publication, which is issued quarterly, by 
J. Alté, Quai Cronstadt, Toulon. It Fires, as usual, the 
composition of the French fleet, a list of the French 
naval officers, an analysis of the recent Jaws dealing with 
the navy of the country, &c. 


Free Harsour aT GOTHENBURG.—A company has now 
been formed for the construction of a free harbour at 
Gothenburg, a number of prominent Gothenburg citizens 
being interested in the undertaking. The company pro- 
poses to construct and work a free harbour, to build 
warehouses and offices for renting, &c. The Gothenburg 
pg tae bas further decided to build a harbour 
at negardsviken, at a calculated expenditure of 





4,200,000 kr., or about 230,000/, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning an 
easier tone prevailed in the pig-iron market, but only a 
small business was done in Cleveland warrants at 51s. 84d. 
cash, with buyers over, while sellers quoted the same 
figure, but for the following day. Other closing sellers 
were 50s. 7d. one month, and 49s. 3d, three months. Inthe 
afternoon a weaker tone was evident, and some 4000 tons 
of Cleveland warrants changed hands at from 51s. 8d. to 
51s. 44d. to 51s. 54d. cash. At the close sellers quoted 51s, 6d. 
cash, 503. 44d. one month, and 493 34. three months. On 
Friday morning the weak tone continued, and 4000 tons 
of Cleveland warrants were dealt in at from 51s. 54d. to 
5is. 31. cash, and at 493. three months. There were 
sellers at the close at 51s. 2d. cash, 503. one month, and 
49s. three months, but no buyers. In the afternoon forward 
iron was easier, but cash iron was firmer, and Cleveland 
warrants—5000 tons—were done at from 51s. 3d. to 5ls. 5d. 
cash, at 50s. 11d. seven days, 50s. twenty-seven days, and 
48s. 11d. three months. Closing quotations were 493. 104d. 
one month and 493. three months sellers. On Monday 
morning the market was very excited; the ‘‘ bulls” refus- 
ing to lend, a fairly large amount of ‘‘ bear” covering was 
engaged in. Business in Cleveland warrants to the ex- 
tent of 8000 tons was done at from 5ls. 104d. to 52s. 9d., 
to 52s. 44d. cash, at 51s. 9d. Tuesday, and 51s. 6d. Wed- 
nesday, and also at 48s. 93. three months. There were 
no month quotations, but sellers quoted 52s. Tuesday, 
and 48s. 10d. three months. In the afternoon a quieter 
tone prevailed, and prices became easier.. The turnover 
consisted of 3500 tons of Cleveland warrants at 5is. 8d. 
cash, 51s. 44d. four days, 51s. seven days, and 503. 9d. 
eleven days. At the close sellers quoted 51s. 104d. cash 
and 48s, 8d. three months, Copper was quoted 58/. 2s. 6d. 
sellers three months. On Tuesday morning the market 
was again quiet, and 2000 tons of Cleveland warrants 
changed hands at 51s. $d. cash, 5ls. nine days, and 
493. 9d. twenty-three days. Closing sellers quoted 
bls. 74d. cash, 49s. 74d. one month, and 48s. 9d. three 
months. Buyers of copper offered 58/. three months. In 
the afternoon the market was dead idle, and at the close 
sellers of Cleveland warrants were quoting 51s. 6d. cash, 
493, 9d. one month, and 483. 6d. three months. There were 
buyers at 51s. cash and 483. 3d. three months. When the 
market opened to-day (Wednesday), Cleveland warrants 
were lower in price, The dealing consisted of two war- 
rants at 50s. 6d. nine days, and 483. 3d. three months, 
with sellers over for the latter position, and buyers at 3d. 
less. Cash iron closed with sellers at 51s., and buyers at 
503s. 91. Copper was firmer with buyers at 58/. 15s. 
three months. At the afternoon session a small busi- 
ness of 1000 tons of Cleveland warrants changed hands 
at 48s, 14d. three months, with buyers over, and sellers 
at 14d. more. There were no quotations for the month 
position, and sellers of cash iron quoted 51s. 14d., but 
there were no declared buyers. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde, 64s. ; 
Gartsherrie, 64s. 6d. ; Calder and Summerlee, 65s. ; . 
loan, 68s. ; and Coltness, 88s. (all shipped at Glasgow) ; 
pete 3 wae (at Ardrossan), 65s. ; Shotts (at Leith), 65s. ; 
and (at Grangemouth), 68s. 6d. 


Sulphate of Ammonia.—A healthy demand continues for 
sulphate of ammonia, especially for early delivery. The 
price remains steady at 12/. 123. 6d. per ton for prompt 
business, Glasgow or Leith. The total shipped last week 
from Leith Harbour was 71 tons. 


Scotch Steel Trade.—The Scotch steel trade has not 
improved, and steel-makers are still experiencing much 
difficulty in keeping their works running. Specifications 
are very scarce, and this is largely accounted for by 
the slackness in the Clyde shipbuilding industry, and 
little immediate improvement can be looked for from 
that source, since the wood-workers in all the federated 
ay are to be locked out on Saturday, the 2ad inst. 

t is to be hoped that some satisfactory arrangement 
may be arrived at before the end of the week, so that a 
national dislocation of trade may be averted. Steel- 
makers are of opinion that even about two weeks’ disloca- 
tion on the Clyde would cause one or two of the local 
heavy mills to be shut down. Light material, on the 
other hand, is ——— a3 having been in rather | etser 
demand during the past week. Inquiries for satisfac tocy 
quantities have been received from India, Canada, Aus- 
tralia, and South America. No change has taken place 
recently in the last official list of prices. 


Malleable-Iron Trade.—The reduction in prices in the 
muilleable-iron trade, mentioned last week, has nob, it is 
stated, resulted in much, if any, improvement in orders. 
Makers continue to complain about the scarcity of speci- 
fications, and broken time still prevails at most of the 
works. Some rather severe competition has recently 
b2en felt through one or two of the firms outside the 
Malleable-Iron Makers’ Association cutting prices. This 
matter was the subject of discussion at a meeting held 
this week. Continental competition also continues to be 
felt in this district. 


Scotch Pig Iron.—The Scotch pig-iron trade is prac- 
tically unchanged, and a moderate amount of business is 
passing. The export trade is fairly good, but inquiries 
are reported not to be for very large quantities. 


Institution of Eagineers and Shipbuilders in Scotland. 
—The annual general meeting of the fifty-first session of 
the Institution of Engineers and Shipbuilders in Scotland 
was held last night (Tuesday), with the president, Mr. 
John Ward, in the chair. he offico-bearera for next 
session were elected as follow :—President, Mr. John 
Ward ; vice-presidents, Mr. W. M. Alston and Mr. 
W. W. Lackie; ordinary members of council, Messrs. 
Thomas Ball, J. Howden Hume, J. Foster King, 





A. 8. Lorimer, and R. A. MacLaren ; and member from 
associate class, Mr. Thomas Whimster. Discussion then 
took place on the paper, ‘‘ Reinforced Concrete and its 
Practical Application,” by Mr. M. Kahn; also on the 
poner, ** Malleable Cast Iron ; Its Evolution and Present 

osition in the Metallurgical World,” by Mr. William 
H. Hatfield ; and on the paper, ‘‘ The Electrical Equip- 
ment of the Cunard express steamer Mauretania,” by 
Mr. W. C. Martin. At the close of the meeting the 
chairman remarked that they had now reached the close 
of a most interesting session. The attendance had been 
very gratifying, and a feeling of pride in the work of the In- 
stitution had displayed on tke part of the members. 
They expected to be housed in their new buildings at the 
beginning of next session, and he trusted that in the 
future the Institution would prove even a greater power 
fcr good in science and industry than it had been in the 
half century of its existence. 








“Roya, Navy List anp Navat Recorper.”—The 
April number of this M  raeags 3 by Messrs. Witherby 
and Co., 326, ye olborn, W.C., and 4, Newman’s 
Court, Cornhill, E.C., has just been issued, and, as usual, 
has been brought up to date, the promotions up to 
March 26 being included. The records of war and 
meritorious service, and officers active and retired, con- 
tinue to grow, and constitute a very valuable feature of 
this publication. With a record of marriages, an obituary, 
a list of ships building, and an article on the current history 
of the Navy, which is partly taken up with an analysis of 
the Navy Estimates, the book is practically a current 
record as well as an indispensable reference- book. 


Tue InstTiToTIon or Civit Encingers —At the annual 
ar meeting of the Institution of Civil Engineers, 
eld on Tuesday evening, April 28, the result of the 
ballot for the election of officers was declared as follows :— 
President—Mr. James Charles Inglis ; vice-presidents— 
Mr. W. R. Galbraith, Mr. G. H. fit, Mr. A. Siemens, 
and Mr. W. C. Unwin; other members of Council—Mr. 
J. A. F. Aspinall (Liverpool), Mr. B. H. Blyth (Edin- 
burgh), Mr. C. A. Brereton, Mr. W. B. Bryan, Mr. R. 
Elhiott-Cooper, Colonel R. E. B. Crompton, C.B, Dr. 
G. F. Deacon, Dr. F. Elgar, Mr. . Fitzmaurice, 
C.M.G., Mr. Alan Grant Dalton (South Africa), Mr. 
R. A. Hadfield (Sheffield), Dr. C. A. Harrison (New- 
castle-on-Tyne), Mr. J. Hobson (Canada), Mr. W. Hunter, 
Mr. G. R. Jebb (Birmingham), Sir William ‘Thomas 
Lewis, Bart. (Aberdare), Sir George T. Livesey, Mr. 
A. G. Lyster (Liverpool), Mr. Thomes Matthews, Mr. 
A. B. Moncrieff (Australasia), Mr. A. Ross, Mr. J. H. 
Ryan (Dublin), Mr. J. Strain (Glasgow), Sir Frederick 
R. Upcott, K.C.V.O. (India), Mr. W. B. Worthington 
(Derby), and Mr. A. F. Yarrow. This Council will take 
office on the first Tuesday in November, 1908. The 
Council have made the following awards for papers read 
and discussed before the Institution during the past 
session:—A Telford Gold Medal to Mr. W. Barclay 
Parsons (New York), a Watt Gold Medal to Sir Whately 
Eliot ; George Stephenson Gold Medals to Sir John Ott- 
ley, K.C.I.E., De. A. W. Brightmore, and Messrs. J. 8. 
Wilson and W. Gore; Telford Premiums to Messrs, 
F. W. Davis Dategua)©. R. S. Kirkpatrick (New- 
castle-on-Tyne), Hugh T. Ker (Glasgow), G. H. Scott, 
R. R. Gales, F.C.H. (India), and 8. H. Ellis. 


Tue New St. James's Hatu.—Since the demolition of 
the old St. James’s Hall, to make room for the Piccadilly 
Hotel, London has been without a concert-hall of medium 
seating accommodation ; but rather more than a year ago 
a suitable site, rectangular in plan, with frontages to four 
streets, offered itself near the large and popular Queen’s 
Hal), and it was quickly seized upon for the purpose. 
The directorate, on the advice of their architects, Messrs. 
Joseph and Smitherm and Mr. A. B. Jackson, decided 
upon a building in the English Renaissance style, of red 
brick and Po: d stone, the ground floor being utilised 
for shops and as a vestibule, whilst the concert-hall is on 
the first floor. This hall measures 100 ft. by 65 ft., and is 
capable of seating some 1100 people—500 on the floor, 450 
in the balcony, which runs along three sides of the audi- 
torium, and has well-raised seats, and 150 on the orchestra. 
Above the orchestra is a large o , and practice and 
retiring-rooms are provided on the upper floor. The 
framing of the ridge-type roof is of steel, the upper 

rtion of the spaces between the principals being 

lled with ferro-concrete,. while the lower parts are 
glazed; this glazing serves to illumine the concert- 
room below, the light passing by means of stained- 
glass squares let into the flat ceiling of the hall. The 
heating and ventilating arrangements are very complete, 
the rooms and being heated by means of 
radiators on the low-pressure water system. The concert- 
hall is warmed by outside air, which is drawn through a 
wet filter.to wash it, afterwards passing. between steam- 
coils in a heater chamber, and from thence forced into the 
hall by an electric fan through having twenty-six 
tings in the walls. The foul air is extracted by a fan 
rom five gratings in the ceiling, these five openings being 
connected to a main trunk discharging into the open air. 
In summer time the entering air will be filtered and 
cooled. The plant for carrying out this work is by 
Messrs. J. H. Nicholson and Co., Suffolk House, Cannon- 
street, E.C., and is situated in the rear part of the base- 
ment of the building, a restaurant occupying the front 
part. .All arrangements were working very smoothly 
when the hall was formally opened on Saturday last, the 
25th ult., with a concert which worthily perpetuated the 
best musical traditions and name of the St. James’s Hall. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednerday. 

The Anglo-French Exhibition.—A good many of the 
large steel-manufacturing concerns in Sheffield are about 
to exhibit their products at the forthcoming Anglo. 
French Exhibition in London. The heavy trades of the 
city are likely to be thoroughly represented. Among the 
larger firms who are appearing are Messrs. Vickers Song 
pom ae oe Messrs. John Brown and Co., Messrs. Thomas 
Firth and Sons, Messrs. Cammell, Laird, and Co., and 
many others. The list, which is a fairly large one, will 
no doubt be considerably augmented by firms engaged in 
the lighter branches. 


Scrap Material Slump.—Merchants dealing in «crap 
material in Sheffield are experiencing an anxious time 
just now. They find it impossible to dispose of any con- 
siderable weight of material either for meltivg or rolling 
down. This in itself affords a significant illustration of 
the restriction that Y meg in the output of the local fur. 
naces and mills. Prices have not fallen very much in 
Sheffield, but the demand is not receiving any attention. 


Iron and Steel.—Very little fresh movement has been 
noticed in the heavy industries of Sheffield during the 
past week, and business has been slow in recovering from 
the holiday influences. A fair addition to the list of calls 
for rails and railway material generally has been made 
by some of the colonies, and also by foreign governments, 
including Italy, Servia, and South America. Local 
makers of wheels, tyres, axles, &c., are hopeful of securing 
considerable additions to their order-books from these 
sources. Slackness still prevails at the large works in 
the East End, but Messrs. John Brown and Co. and 
Hadfield’s are busily engaged in marine heavy forgings 
and projectiles and other Government work. Another 
important firm—Firth’s—are completing some valuable 
orders for heavy steel castings. Orders from the railway 
companies at home are not so frequent, and in one or two 
instances, owing to the falling away of traffic, engines 
have been withdrawn from the road, while companies 
have all along reduced the activity at the locomotive 
works. Crucible steel departments are fairly quiet, more 
particularly in high-speed qualities. Engineers do not 
come forward with such regularity as formerly, whilst 
gas-engine makers are also reporting a general slackness. 
In the light tool trades the depression is not so acute. 
Makers of edge tools, garden tools, hay-forks, spades, 
and shovels have received sufficient orders this season 
to keep their output up to the average. 


South Yorkshire Coal.—The Easter holidays naturally 
caused a material reduction in the output my the pits in 
South Yorkshire, but an ample supply of fuel at the 
mouths enabled an un en rush of Easter orders 
to be executed. The cold weather has made an appreci- 
able difference to the house-coal trade, which was fast 
ebbing. Prices for this blend have remained remarkably 
firm, and owners have decided to withhold any reduction 
until May 1. For the best coal prices range from 12s. 6d. 
to 13s., good seconds reaching lls. 6d. per ton. Steam 
coal remains about the same, signs being apparent of a 
slight improvement. In open market, prices rule at from 
103. 63. to 11s. per ton. For coke for ordinary smelting 
purposes 11s, 6d. to 13s. per ton is being asked. 








CoMBINATION OF RECIPROCATING ENGINES AND TvR- 
BINES : ERRATUM.—In our report on Messrs. Parsons and 
Walker’s paper on this subject, before the Institution of 
Naval Architects, we regret that the remarks of Mr. 
Reginald K. Morcom were attributed to Mr. Reginald 
Morgan. Mr. Morcom’s contribution to the discussion will 
be found on page 503 of our issue of April 17 last, and 
the penultimate sentence should read :—**It was known 
that a turbine was an inefficient heat-engine with any 
back pressure, whereas a reciprocating engine was fairly 
efficient with a high back pressure, but as the back 
pressure fell its efficiency fell, until with low vacua ib was 
as inefficient as a turbine.” Mr. Morcom adds :—‘* The 
point of this remark is, that the combined system is more 
one of improving the performance of a turbine-boat by 
adding rym engines than of improving a recip- 
rocating boat by adding turbine-engines.” 


Tue Late W. Weppine.—W. Wedding, whose death 
we regret to have to announce, was not only a respected 
expert engineer and metallurgist, in which capacities our 
readers may remember him, but had for a long span of 
his life also been a manufacturer of engines. Born at 
Berlin in 1830, he had his school and college training in 
his nativetown. His father was a Government official of 
high rank, and director of tke official Prussian printing 
works, which are now the Imperial printers. Young 
Wedding attended the Bau-Akademie and the Gewerbe- 
Akademie, as well as the University of Berlin, and then 
spentseveral years in practical work in England and on 
the Rhine. hen twenty-seven years of age, he started 

ineering and foundry. works of his own, in which he 
built engines, cranes and travellers, foundry equip- 
ments, &c. These works existed for twenty-five years, 
and brought him in confidential contact with the German 
army and navy authorities. He constructed machines and 
presses for the manufacture of cartridges and rifle-barrels, 
and displayed considerable ingenuity in designing 
special devices to meet particular novel requirements. 
Already, before closing his works, he had become 4 
member of the judicial commission of the German Patent 
Office, which decides on the nullification of claims. This 
position of trust he resigned four years ago. Always 
very active, he was a prominent member of the ‘‘ Verein 
zur Beférderung des Gewerbefisieses.” Two years ago 
this Association for the Promotion of Industry conferred 
its gold medal upon Wedding, its oldest member. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The market is stagnant, | | 


and, in the absence of transactions, reliable quotations 
are difficult to obtain. Shipments of pig iron are below 
what was looked for, and fall a great deal short of those 
for April last year, when the clearances were swollen by 
American demand ; but, at the same time, the Soueatenee 
ara well up to the average for this season. Production 
of pig is oncs more in excess of requirements, and this is 
emphasised, so far as Cleveland iron is concerned, by the 
steady increase which has recently set in in the warrant 
stores, where the stock is now accumulating at the rate of 
nearly 5000 tons per week. The total stock, however, 
is still below 70,000 tons, and there is some outcry 
about the scarcity of warrants. It is understood that 
some of the makers, as well as several merchants, are 
prepared to sell No. 3 g.m.b. Cleveland pig at 51s. for 
prompt f.o.b. delivery, but there are producers who ask 
more. No. lis put at 53s. 6d. ; No. 4 foundry, 493. 6d. ; 
No. 4 forge, 483. ; and mottled and white, each about 
47s. 6d. East Coast hematite is very dull, but maintains 
its value better than might be expected considering the 
present state of the steel trade. Nos. 1, 2, and 3 are 
quoted at 58s., but the price is nominal. Spanish ore is 
idle. Recognised market ie are on the basis of 
153. 34. to 153. 6d. ex-ship Tees for Rubio of 50 per cent. 
quality ; bus whilst consumers are not prepared to pay so 
much, dealers here declare that under existing conditions 
they cannot afford to sell 50 per cent. Rubio under 16s. 
Freights, Bilbao to Middlesbrough, are 3s. 104d. 


Manufactured Iron and Stecl.—Very unsatisfactory and 
discouraging accounts are given of several branches of 
the manufactured iron-and steel industries, and prospects 
must be ue as unfavourable, though many people 
incline to the belief that if the labour troubles were re- 
moved a return to activity would soon be experienced. As 
matters stand, however, there is no disposition to give 
out orders, and quotations are stationary and nomiaal. 
Common iron bars are 7/.; best bara, 71. 73. 6d.; bast best 
bars, 7/. 153.; iron and steel ship-plates, each 6/. 53.; iron 
and steel boiler-plates, each 77 53 ; iron ship-angles, 7/.; 
steel ship-angles,  5/. 17s. 6d.; steel strip, 6/. 15s.; steel 
hoops, 7/.; and. steel joists, 5/. 17s. 6d. to 6/. 5s.—all less 
the customary 24 per cent. discount. Cast-iron chairs are 

/, 103.; cast-iron columns, 6/. 10s; heavy steel rails, 
5l. 154.3; and steel railway sleepers, 6/. 123. 6d. to 6, 15s. 
—all net cash at works. Iron and steel galvanised corru- 
gated sheets, 24 gauge, in bundles, are 127. 10s.—less 
4 per cent. 


Cleveland Miners’ Wuges Reduced.—A further meetirg 
of the Cleveland Mine-Owners was held at their offices 
in Middlesbrough on Saturday, Sir Hugh Bell, Bart., 
occupying the chair. The Cleveland Miners’ executive 
were again present, and an arrangement was come to for 
effecting a reduction of 5 per cent. in wages during the 
ensuing three months, 2 





More Lancasurre Coat.—In sinking down to the 
lower mountain seams at the Chequerbent collieries, near 
Bolton, the Hulton Colliery Company has come across an 
unexpected seam of good coal, over 1 yard in thickness. 
The Earl of Ellesmere, Messra. J. Roscoe and Sons, the 
Clifton and Kersley Coal Company, and the Tyldesley 
Coal Company are a'so tapping new and valuable seams. 


FurtTHer State PURCHASES OF WATERFALLS IN SWEDEN. 
—The Swedish State Railways do not mean to let the 
grass grow under their feet, as far as preparing, with all 
promptitude and foresight, for the electrification of the 
railways under their control. The grant cf 1906 for the 
purpcssof buying waterfalls having been about exhausted, 
the Board of the State Railways now ask fora further 
vote of 6,500,000 kr. (360,000/.) for additional purchases 
of water-power. The Board argues that, although the 
State at the present time owns a considerable aggregate 
of water-power in different parts of the country, it must 
be looked upon as particularly desirable that some addi- 
tional waterfalls be secured whilst there is a chance of 
getting them. It would appear that some of the water- 
falls already held by the State are not particularly well 
suited for the electrification of the State railways, and that 
an increasing traffic and the construction of new State 
railways within the near future would require more power 
than would be available in certain districts from the water- 
falls already owned by the State. 





Larck New Zixc Works in Norway.—The old mines 
at Mo, by Ranen, Norway, which were formerly worked 
for silver, have now passed into the possession of a 
limited er gg under the style of the Ranen Lead and 
Silver Works, the principal object of which, however, 
appears to be the production of zinc. A contract has beea 
entered into with the Swedish Laval Zinc Company for 
using the De Laval process, and the plan is to erect works 
at Mo for the manufacture of oxide of zinc, and to con- 
Struct an electric furnace at a suitable place, where cheap 
electric power is available, The furnace may be ready in 
the course of the forthcoming summer, and the works, 

tween which and the mine there is direct communica- 
tion by means of a rope railway, will be completed next 
year. At first an output of tons of pure zinc is 
expected, but later on this quantity, it is anticipated, will 
be doubled ; in addition there will be auxiliary products 
of lead, copper, silver, &c. The De Laval process is also 
used at the Sala Works, in Sweden, where the plant is 
being enlarged so as to be able to handle about 100 tons 
of ore per day. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has been quiet, the 
amount of new business doing having been comparatively 
imi The best Admiralty steam coal has made 16s. 
to 16s. 6d. per ton; secondary selition have senged 
from 14s. 6d. to 15s. 3d. per ton. There has been a fai 
demand for house-coal, and late prices have been main- 
tained; the best ordinary qualities have made 16s. to 
16s, 6d. per ton ; No. 3 Rhondda large has brought 19s. 6d. 
to 20s. per ton. Foundry coke has been quoted at 19s. 
to 22s. per ton, and furnace ditto at 16s. to 18s. per ton. 
As regards iron ore, Rubio has made 14s, 3d. to 14s. 9d. 
per ton upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 

The ‘‘ St. Vincent.”—The new battleship St. Vincent. 
now building at Portsmoutb, will not be launched until 
early in the autumn. She is, however, to be completed 
within two years. 

The Swansea Valley.—The whole of the tin-plate mills 
have been working. There has a fair demand for 
steel bars. The output at the collieries was affected by 
the Easter holidays, but has since been increasing. 


Merthyr.—The directors of the Merthyr Electric Trac 
tion and —— Company, Limited, in their report for 
1907, state that the total capital expenditure to December 
31, 1907, was 107,288. The directors have had under con- 
sideration the question of making provision for the cost 
of renewals other than those ordinarily charged against 
each year’s revenue, and they have debited the profit 
and loss account with 1000/., to be p! to a special 
renewals account. The gross receipts on the light rail- 
ways for the year amounted to 11,265/.; and the Bross 
receipts on account of electrical supply, to 5872/., making, 
with 2067. sundry receipts, a total of 17,344’. After de- 
ducting all expenses chargeable to revenue, including 
2056/. for debenture interest, and plicing 1000/. as men- 
tioned above to a renewals provision account, there 
remains a surplus; of 4317/., making with 436/. brought 
forward from last accoun a total of 4783/. The directors 
recommend a dividend of 5 per cent. upon the ordinary 
shares, carrying forward 533/. The receipts from electric 
supply continue to show satisfactory progress. The Board 
of Trade has granted an extension of two years from 
voy ag 1907, for the construction of half a mile of line 
in Cefn. 


Svuth Wales Coal.—A Parliamentary return shows that 
the total exports of coal from the United Kingdom last 
year were 63,600,947 tons. In this aggregate the exports 
from Bristol Channel ports figured for 25,672,078 tons. 
The Bristol Channel exports included 8,423,172 tons of 
coal commanding a price of 163. per ton; only 351,335 
tons exported from other ports obtained a similar price. 
This is regarded as an illustration of the superiority of 
South Wales coal. 


Applcdore.—The Bideford, Westward Ho! and Apple- 
dore Railway, which was opened for traftic early in 1902, 
has hitherto run no farther than Northam, and the 
station is some distance from that place. About twelve 
months ago an extension to Appledore was commenced, 
and the Board of Trade inspection of the new section has 
just taken place. The new piece of line, which is of the 
same type as the London and South-Western Railway, is 
14 mileslong. From the old terminus it runs by Northam 
Barrows towards Richmond-villas, going between Water- 
town and the gas works, and on a rising gradient of 1 in 
60 behind the coastguard battery, turning on a curve of 
10 chains radius. 





A Vavery-Katrecat CANAL.—Plans are being pre- 
ag for a Viiuern-Kattegat Canal with double locks. 

he plans are to comprise a canal at the level of Lake 
Viiuern and one at a higher level, of a depth of 10 ft. 
and 23 ft. below lowest water-level. Should it be 
deemed expedient, the plan of the canal above the Viiuern 
level will comprise lifts instead of locks, The plans are 
to be ready by December 1, 1908. 


Sixcie-PHasz Locomortive.—The Prussian State Rail- 
ways are now experimenting with a single-phase loco- 
motive built by the Allgemeine Elektricitits-Gesellschaft, 
of Berlin, in conjunction with the Maschinenbau Actien- 
Gesellschaft Vulcan, of Stettin-Bredow. The locomotive 
consists of two cars, each running on two axles, joined by 
a short coupling. Three of the four axles are driven by 
Winter-Eichberg motors through toothed gearing of 
1:4.21. The ordinary speed is 31.3 kilometres, but the 
ge can be raised to 50 and 60 kilometres per hour. 

he motors run normally at 500 revolutions, 955 revo- 
lutions — the maximum ; at the lowest s each 
motor develops 250 horse-power. The total load of 
59.5 tons is borne fairly equally by the four axles, the 
fourth of which can also be fitted with a motor. The 





front car is a with two contact-bars, ——— by |S 


link parallelograms. The line currents are of 60(0 volts 
and 25 periods. The high-tension apparatus are con- 
tained in a compartment which can only be entered when 
the bars are off the line ; otherwise the door is bolted. 
The oy oy 8 of the contact-bar is done by com 

air, or also by hand. Platforms for the driver and guard 
are provided at both ends of the two cars—that is to say, 
one platform on each. The controller is provided with 
four contacts for starting and four for running. The 
cars and their connections are illustrated in the £lektro- 
technische Zeitschrift of April 23. In starting, choking- 
coils are interposed between the motor and the transformer, 
which reduces the tension from 6000 to 1000 volts; the 
main switches work in oil; the regulating mechanism 
is actuated by currents of 300 volts. Bavaria is now 
introducing single-phase electric traction on quite a 
number of railways ; the power will largely be hydraulic. 


r| have been rather severely criticised 








MISCELLANEA, 
On e 598 of our issue of November 1, 1907, we 
noti some tests of soldering agents for electrical 


The tests called 

nn’s researches 
y Emil Hohler in 
the Elektrotechnische Zeitschrift of April 2. 


An international congress for tests of materials will be 
held in Copenhagen in the course of 1909, probably either 
in August or September. A meeting was recently held 
at the Danish Society of Engineers, when a committee 
was constituted, which will extended so as to com- 
prise some fifty members or more; M. Alexander Fors 
was elected President of the Danish committee. 


A aliens railway accident has occurred on the Elevated 
Suspended Electric Railway at Elberfeld-Barmen. An 
empty train was by mistake sent into the rear of an ordi- 
nary train standing at the station Rathausbriicke. The 
two colliding car-ends were —— and the bogie of 
the standing train was lifted off the supporting rail so 
that its wheels settled by the side of the rail. Neither 
train fell, however, and nobody was seriously hurt. 


It is announced that in June next the Midland Railway 
will inaugurate a number of rail motor services on theic 
branch lines. These motor-trains will consist of two 
coaches with a small tank engine between them, the fire- 
man working on the foot-plate, the driver controlling the 
working from one end compartment of the train or the 
other, according to the direction of travel. These motor- 
trains will run between Doncaster and Sheffield, Bedford 
and Hitchin, Bedford and Northampton, and on other 
lines. 


Professor N. Pilchikoff, of Kharkow University, has 
communicated some notes on technical electro-chemis- 
try in Russia to the Faraday Society. The nitric oxide 
furnace of Gorbov and Mitkievietch, in S». Petersburg, 
which he briefly describes, appears to be the simplest of 
its kind. The two electrodes are inclined at an acute 
angle; over their apex is a funnel, which is connected 
with a coil. The air enters the furnace below, and passes 
through the arc, which is drawn out upward into a long 
flame, into the funnel and its coil, in which the resulting 
nitric oxide is at once cooled. The percentage of NO in 
a 14-kilowatt furnace can be raised to 3.5; it is more 
economical, however, to work at the lower percentage of 
we when 56 grammes of NO, can be gained per kilowatt- 

our. 


While Pouleen makes the positive electrode of his arc 
generator for radiotelegraphy of copper, and the negative 
electrode of carbon, P. Barreca recommends, in a paper 
presented to the Italian Association of Electrical Engi- 
neers, to make the copper the cathode. The arc is then 
said to be steadier, even when not cooled. The steadi- 
ness depends upon the atmosphere. According to W. L. 
Upson’s researches, conducted in University College, 
London, the copper anode arc is less stable in hydrogen, 
but more stable in air. Barreca, however, experimented 
chiefly in hydrogen and hydrocarbon atmospheres. His 
investigation farther concerns the relations between 
capacity, inductance, and frequency. In order to secure 
high frequency the capacity must not be reduced below 
a certain limit; the capacity may be kept constant and 
the inductance reduced. In one case he had direct cur- 
rents of 200 volts and 10 or 12 amperes, while the high- 
frequency occillating currents of 240 metres wave-length 
had an intensity (hot-wire ampere meter) of 3.75 am- 
peres in pure hydrogen, and of 8.24 amperes in hydrogen 
saturated with benzene. In order to increase the strength 
of the magnetic field, Barreca cuts the pole-faces at an 
angle of 120 deg. 


One of the attractions now offered at the Empire 
Theatre, Leicester-square, is a series of cinematograph 
views of the remarkable chain tractor, or caterpillar 
engine, recently constructed by Messrs. Richard Hornsby 
and Sons, Ltd., of Grantham, to the designs of Mr. David 
Roberts, M.I. M The tractor in question is a deve- 


engineers, conducted by A. Lippmann. 
forth some critical remarks, and Lip 


.I. Mech. E. 
lopment of the old idea of making an engine lay its own 
track. This track in the present case consists of an 
endless chain shod with heavy blocks, and passing at each 
end of the tractor over sprocket wheels. The weight of 
the engine is supported on carrying wheels, which rest on 
the inner surface of the chain, whilst the outer surface rests 
onthe ground. There are two of these chains, one on each 
side of the engine. — arrangement the total weight 
is distributed over a large area, and the tractor is con- 
sequently capable of traversing without difficulty marshy 
ground, into which ordinary wheeled vehicles bury 
themselves deeply. In the views exhibited the tractor is 
shown — a clay bank of 1 in 4, crossing ditches, 
ascending and descending soft sand-hills, fording a river, 
and turning round in a space of but double its own width. 
teering is effected by braking the chain on one side of 
no Ptor 2390 = this a has been —_ to be 
ectly satisfactory. powerful specimen of the ty 
"4 use by the War Office at Aldershot. oF 





PrrsonaL.—We are asked to state that the Bakers’ 
Patent Appliances Coane Limited, Melrose-street 
Works. Scarborough, will henceforth be known as the 
Baker Oil-Separator Company, Limited.-—-Messrs. Yarrow 
and Co., Limited, intimate that in future all communica- 
tions should bs addressed to their Glasgow works, and 
not to Poplar.—Mr. Ernest F. Lange, technical engineer, 
and Mr. A. ©. Rogerson, works manager of Messrs, 
Beyer, Peacock, and Co., Limited, leave Liverpool on 
the 2od inst, to make an extended tour of American 
machine shops and foundries. 
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NOTICES OF MEETINGS. 


Tue Growoeists’ Association, Lonpon. — Friday, May 1, 
8 p.m., at University College, Gower-street, W.C. The followi: 
paper will be read :—‘ Structural ay between Alloys 
Igneous Rocks,” by Mr. William George F-arnsides, M.A., F.G.S. 

Tus Socrery or Enoingers.—Monday, May 4, at 7.30 p.m., at 
the Royal United Service Institution, Whitehall. to be 
read :—‘‘ The Design and Waste and Wear of Wheel th,” by 
Professor R. H. Smith, A.M.1.C.E., M.1. Mech. E., M.LE.E. 

Tue Socrery or Cuemica. INpustry : Lonpon Secrion.—Monday, 
May 4, at 8 p.m., at the Chemical Society’s Rooms, Burlington 
House, Piccadilly. The following papers will be read and dis- 
cussed :—(1) ‘*The Manufacture of Sodium Nitrite,” by Mr. G. T. 
Morgan, D.Sc. (2) ‘‘On Some Simple and Mixed Esters of Cellu- 
lose. The Alkaline Decomposition of Nitro Derivatives of-Cellu- 
lose and other Carbohydrates,” by Mr. Watson Smith, Jun., 
Ph.D. (8) ‘‘ The Mechanism of Filtration,” by Mr. E. Hatechek. 
(4) “* Metanil Yellow ; Its Use as a Selective Indicator,” by Mr. E. 
Linder, B.Sc. (5) “The Conversion of Ocelie Acid into Stearic 
Acid,” by Mr.J. Lewkowitsch, Ph.D. (Lecture II.) 

Tus Royal Socrery or ArTs.—Wednesday, May 6, at 8 p.m. 
“The Gramophone, and the Mechanical Recording and Repro- 
duction of Musical Sounds,” by Mr. Lovell N. Reddie. 

Tue INsTITUTION oF ELEcTRICAL Enoinerrs.— Thursday, May 7, 
at & p.m., at the Royal Society of Arts, John-street, Adelphi, 
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THE REVOLT OF LABOUR. 

WE all respect the labourer who stands firm for 
the full market value of his hire. He only asserts 
his rights when he adopts the extremest measures 
to exact legitimate concessions, or to resist undue 
curtailments, although it is always open to doubt 
whether the same end might not be more satisfac- 
torily achieved by a little patience and tact. But 
when there is unjustifiable resistance to inevitable 
industrial conditions, and a revolt against all 
reasonable considerations, against even the prudent 
counsels of their leaders, by the rank and file of 
many of the battalions of the great industrial army, 
the res and sympathy of the public must be 
forfeited. It is easy to prove that we have reached 
this stage in the case of several of the large trade 
organisations, notably in the case of the shipyard 


| wood-workers, of the engineers, and, although 


perhaps to a less degree, of the railway workers ; 
and it is only right that this should be estab- 
lished, since sentiment and t at the evil effect 
of the stoppage of work, with the starvation of 
women and children involved, is apt to influence 
judgment and to create a public opinion conducive 
to the maintenance of the unjustifiable resistance. 
Mr. Barnes, for long the trusted champion of the 
rights of the Amalgamated Society of Engineers, in 
resigning his post as general secretary, quoted the 
remark that the men ‘‘ had become possessed of a 
notion that they had to ‘work out their own 


3 | destiny,’ to use a foolish phrase, much mouthed by 


them.” The issue here, as with the wood-workers, 
was whether ‘‘a section of the society is to be 
allowed at will to draw large sums of money 
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the wood-workers’ wages should be told, as it is not 
so well known as that affecting the engineers’ strike, 


602 | and as a general lock-out of the wood-workers has 
60s | been ordered in all shipbuilding yards because of the 


dispute. On December 2 last a general reduction 
in the shipyard trades, excepting boiler-makers, 
was ordered on the North-East Coast, because of 





the great and increasing depression of trade. . The 
decrease was to be Is. 6d. per week, equal to the 
amount of an advance made in March, 1906, when 
there was activity. This reduction had been 
accepted in other districts, and was agreed te by the 
North-East Coast workmen of over twenty ‘unions, 
But the North-East Coast wood-workers dissented 
from the view of the great ‘majority of shipyard 
workers. Negotiations coutiaued, the date fixed for 
making the reduction was advanced. On January 14 
the employers agreed to the immediate reduction 
being 1s. per week, with a further 6d. in March if 
the men’s representatives. would strongly recom- 
mend these terms. The men of eleven of the unions 
agreed, but the shipwrights, joiners, cabinet- 
makers, and wood-cutting machinists would not 
adopt their representatives’: recommendation, and 
left their work. The men wished to ‘* work out 
their own destiny” They refused ; a lock-out was 
ordered on February 1, but was postponed’ Then 
the men introduced the verbial red herring 
across the track, and wished to discuss the question 
of the drawing up of a scheme to prevent the recur- 
rence of such stoppages in the future. This the 
employers refused to consider because it was a new 
issue. Always ready for conciliation, however, they 
arranged a meeting, when the men asked for the 
withdrawal of the Seah-cut notices for six months, 
and the conduct of negotiations for a scheme to 
prevent stoppages of work. But in this, as in 
other instances, the men’s representatives had no 
power to make a settlement : they might recom- 
mend, but, as in January, the recommendation 
might be rejected. In no case could they even 
recommend a reduction in wage, as this had 

been rejected in January. Conciliation without 
concessions is impossible. The employers next 
withdrew their pro concessions, and stated, 
instead, that in the future the wages on the 
North-East Coast should be the same as on 
the Clyde. It is right to point out that, as 
the hours were different, this was more serious 
than the original reduction of 1s. 6d. per week. 
Whether the uncompromising action of the men 
should have tempted the employers to act similarly 
is open to question. Their action is excusable, but 
nevertheless regrettable., However, in the pour- 
parlers, on February 26 and 27, with Mr. Lioyd 
George, then President of the Board of Trade, 
the employers reverted to their concession, and 
were prepared to consider other matters if the men 
returned to work at the reduction. The represen- 
tatives of the men were prepared to recommend a 
reduction of 6d. per week, to take effect. imme- 
diately, and a further reduction of 6d. in three 
months, but the latter was contingent upon the 
settlement of the question of hours. 

Mr. Lloyd George, at these interviews in Feb- 
ruary, did all he could to get the representatives 
of the men to accept the employers’ offer ; but 
there was the vote of rejection of the previous 
month. Itisan open secret that Mr. Lloyd George 
considered the case of the wood-workers in this 
dispute much weaker than that of the engineers, 
~* 4 it will be remembered that, in the latter in- 
stance, he advised the acceptance of terms arranged 
with the employers. At the same time he stated 
some plain truths to the representatives of the 
men, who, moreover, were not at one regarding the 
contingent proviso, which had’ much to do with 
the failure of the pourparlers. It is a great pity 
that all workers were not made at once isant. 
of the view of the President of the Board of Trade, 
as it is possible that they would long ere this have 
seen the futility of the plea now urged for the 
appointment of an arbitrator. The alternatives 
a eadion or arbitration should not have been 
put to the men by the executive, as arbitration was 
not discussed with the employers. The matter 
has. now been taken up by the Shipbuilding 
Employers’ Federation, instead of the local em- 
ployers’ association on the North-East Coast. The 
effect is to make it a national affair ; and since all 
concessions which the state of trade justifies have, 
in the view of the late President of the Board of 
Trade, been made, without any indication of accept- 
ance, the Federation has decided to lock out all 
the wood-workers in all the shipyards of the king- 
dom. The full scope of this movement is indicated 
in our ‘‘ Industrial Notes,” on page 596. 

The employers, consistent with their conces- 
sionary spirit, will continue to employ men of trades 
with which they have no. dispute, as circum- 
stances will permit, in view of the existing distress 
owing to the depression in shipbuilding, This 
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hase of the situation is not being lost sight of. 
Nor is it other than matter for deep regret that 
the employers have to lock out the men of the 
Clyde and other districts who have accepted the 
reduction now objected to by the North-East Coast 
workers. It is idle to generalise as to the loss of 
such a procedure: loss to the workers involved 
through no fault of their own, loss to the revolters 
who cannot now make it up even were they to get 
all they ask, loss to the employers in the diminu- 
tion of output, and loss to the nation from every 
standpoint. This loss must be intensified by the 
general lock-out ; but there is the old maxim 
about being cruel in order to be kind. The situa- 
tion, so far as the wood-workers are concerned, is 
now exactly analogous to that of the engineers, and 
the issue is much wider than a mere local dis- 
pute as to wages. The wood-workers of the Tyne 
and other districts, like the engineers, are deter- 
mined to ‘‘ work out their own destiny,” but, as 
Mr. Barnes points out, there are two questions 
which must be decided by the trade union as a 
body, and not by a section, and these have refer- 
ence to the status and power of the executive, 
and the safeguarding of the funds of the society. 
These latter are subscribed not only for combative 
reasons, but also, and more extensively, for 
benevolent purposes. In combat a section is as 
worthy of defence as the whole, but the tactics 
must be governed by the main principles of 
strategy. It is better to retire from an impossible 
osition than to risk almost certain defeat with the 
oss of all. The interests of a trade union involve the 
svfeguarding of the benevolent funds. The executive 
council of the Amalgamated Society of Engineers 
in their comment on Mr. Barnes’s letter of resigna- 
tion establish the weakness of the situation, alike 
of the wood-workers and the engineers, for accord- 
ing to the rules the council, ‘‘ having given the dis- 
trict committee the permission to take a vote, shall 
have no power to interfere after its operation, and 
so the fight goes on until the society says this policy 
of mere destructiveness shall terminate.” 

There is a parallel in the case of the railway ser- 
vants. The Board of Trade, as is now well known, 
recently made an arrangement between the railway 
workers and the companies, providing means for 
the settlement of disputes by mutual considerations, 
and without recourse to strikes, conciliation boards 
being arranged for each company. This was an 
alternative to the interference of the Amalga- 
mated Society of Railway Servants. The North- 
Eastern Railway ype es however, had for 
some years worked amicably with the society, 
and their reward comes now in the form of ex- 
cessive demands. The company sought to consider 
these on the lines of the Board of Trade settle- 
ment—by conciliation boards representative of their 
own employés and the employers, as there was no 
reason why there should be exceptional treatment 
of the North-Eastern Railway Company by the 
railway servants. The union decide to strike, 
they want to ‘‘ work out their own destiny ;”’ but 
the secretary has thought it wise to withhold the 
strike notices. Here also the accredited official is 
at issue with the men, and in this case also the 
Board of Trade do not support the cause of the men. 

Normally the internal organisation of a trade 
union is not a matter of national importance ; but, 
peice seaman in the cases of the engineers, wood- 
workers, and railway servants the impotence of the 
executive council, or of the organising or general 
secretary, already involves great distress and 
threatens an industrial deadlock. The absence of 
the wood-workers and engineers in the yards and 
shops will force the discharge of other employés, 
and with the whole marine industry stopped, 
work in other branches must be gravely affected, 
if not temporarily arrested. The cry of the 
executive council of the Amalgamated Society of 
Engineers, that ‘‘ this policy of mere destruc- 
tiveness shall terminate,” will soon be widely 
echoed. The decision of the Shipbuilding Em- 
ployers’ Federation to lock out the wood-workers 
may, by stopping a source of supply to the revolt- 
ing employés on the North-East Coast, hasten the 
reply. The acceptance of the reduction will 
involve no discredit, or even humiliation, to the 
men involved. They have been proved wrong, 
and their acknowledgment of the fact would be 
evidence of strength. When they have returned 
to work there will be opportunity for considering 
the general questions already raised. It is as 
much to the interests of employers as of workers 
to set up permanent machinery for the settle- 





ment, without stoppage of work, of questions of 
advances or reductions of wages and hours of 
labour, but whether this should be by conference 
between the representatives of employers and 
employés, as so fully adopted recently, and gener- 
ally with fairly uniform succezs, or by the less 
satisfactory procedure of arbitration, need not be 
investigated now. Arbitration is little favoured. 
It prevents the meeting of the two sides under 
conditions conducive to the development of mutual 
respect, if not of mutual interest. It is in- 
conclusive, as the award cannot b3 enforced, 
any more than the recommendations of the men’s 
representatives in recent negotiations. Its success 
is dependent upon the suitability of the arbitrator, 
who either is not acceptable because interested, 
especially when he has interests which stimulate 
knowledge of the industry, or is unacquainted 
with the conditions of the industry. The equity of a 
request for increase or decrease in wages is depen- 
dent on supply and demand. The supply and 
demand and the fluctuations of prices of coal are 
very different questions to determine from those 
involved in the production of a varied and com- 
plicated structure like a steamship. It is because 
of this difficulty in settling from time to time the 
terms of employment that all economists viewed 
with satisfaction the organisation of tradesmen’s 
and employers’ unions. The conferring together of 
the representatives, it was felt, would settle all 
questions at issue. The revolt of labour now dis- 
turbs this prospect ; but we are satisfied that with 
the exercise of a little firmness, especially on the 
art of the leaders of trade unions, and the con- 
erring of power with responsibility on the execu- 
tive, the ‘‘ policy of mere destructiveness shall 
terminate,” and the rights of capital and of labour 
will be mutually acknowledged. 





LAW OF MACHINERY AND FIXTURES. 

AssocraTED with the complicated question of the 
rating of machinery, which we recently discussed 
(page 219 ante), are other questions, such as ‘‘ What 
are the rights of landlord and tenant, of mortgagee, 
and of owner under hire-purchase agreements, in 
respect of machinery?” ‘‘ When does machinery 
go with the freehold ?” and ‘‘ When is it ‘tenant’s 
tixtures,’” and ‘*‘ When is it distrainable?” These 
are some of the questions constantly occurring to 
the users of machinery, which often raise doubts 
and perplexity. A recent case decided in the Court 
of Appeal suggests the propriety of recalling once 
more’ some cases on this branch of commercial law, 
and connecting them with the very latest decisions, 


‘so as to make it clear to users of machinery what 


are the main \principles and rules of law which 
most affect them in regard to questions as to which 
there is sometimes no little confusion. 

It is a well-known and old-established rule of 
law that everything permanently and substantially 
fixed to the soil, and intended to increase the value 
of the freehold, becomes an integral part of the 
freehold. Although this principle still holds as a 
general rule, it has been made subject to numerous 
exceptions in favour of trade fixtures erected by 
the tenant ; also in certain cases of tenant's fixtures 
erected for ornament or convenience. 

Trade fixtures include engines in a colliery, fixed 
steam-engines and boilers, salt-pans in a brick 
floor with furnaces underneath, sheds erected on a 
brick foundation, and, in short, any trade fixture, 
however heavy and however firmly it may be 
attached, is the tenant’s property and removable 
by him, if it can be removed without serious injury 
to the fabric of the building where it is fixed, and to 
the fixture itself. In determining what is a trade 
fixture, not only must the mode of fixing be con- 
sidered, and the extent to which it is attached to 
the soil or building, but also the purpose of it. If 
it is erected as a substantial and permanent im- 
provement to the freehold, it belongs permanently 
to the freehold ; but if, as in fixtures for trade and 
manufacturing purposes, it is meant to be tempo- 
rary, it does not go with the freehold, and, in fact, 
has not lost its character as a movable chattel. 

_ In theory, trade fixtures are part of the heredita- 
ments, and it is only because they are for tenant’s 
trade purposes that they are regarded as excep- 
tions to the rule which would pass them to the 
freeholder. It is this theory that fixtures are part 
and parcel of the freehold which is, in a sense, the 
basis of the law which now exempts most fixtures 
from distraint. It will be remembered, however, 
that this exemption only extends to fixtures which, 





after removal, cannot be restored in their integri(y 
and without damage to the tenant who is the owner. 
Another reason for this exemption from distraint 
being applicable to trade fixtures is that, by the 
ancient feudal law, a distress was a pledge which 
could not be sold, and therefore could not be dis- 
trained unless it could be returned undamaged and 
in the same state as when it was taken. It was not 
till the Statute 2, William and Mary c. 5, that the 
right to sell a distress was allowed by law, and 
further Statutes have since amended the law. But 
there are still certain things absolutely privileged, 
and among them are fixtures, frames or looms, or 
machines used in woollen, colton, and silk manu- 
factures ; gas-meters, electric apparatus fitted in 
consumers’ premises by the gas and electric supply 
companies. Also goods delivered to a trader in the 
way of his trade are protected from distraint. 

It is acurious feature of this ancient law of dis- 
tress that a landlord may not distrain upon atenant’s 
fixtures, and yet he may take them at the end of the 
tenancy if left by thetenant. It will be noted that 
fixtures, though exempt from distraint, may be seized 
by the sheriff on fi fu for the benefit of an execution 
creditor. The old case of Hellawell v. Eastwood 
(6 Ex. 295, 1851) is one which has been often quoted, 
and the question therein decided has been the cause 
of much litigation since. The question was ‘‘ Did 
cotton-spinning mules held to the floor by screws 
become part of the hereditament, or were they dis- 
trainable ?” It was held that, though fixed tempora- 
rily, they were not a part of the hereditament, and 
were, therefore, distrainable. The Judge, Baron 
Parke, said :—‘‘The question was whether the 
machines when fixed are part of the frechold. 
This depends on the mode of annexation to the 
soil or fabric of house, and whether they could be 
removed in their integrity without injury to them- 
selves or buildings. As spinning-mules were not 
screwed to the building for its permanent improve- 
ment, they did not become part of it, and being de- 
tachable, they never ceased to be movable chattels.” 

The decision in this case has been frequently 
questioned during the last fifty years, and the 
tendency of subsequent decisions is in favour of 
regarding every machine screwed, or in any way 
attached temporarily, to a building as a trade 
fixture, which, until the tenant exercises his right 
of severance, must be regarded as part of the here- 
ditament, and therefore not distrainable 

In the case of Holland v. Hodgson (L. R. 7, 
C.P. 328) this principle was distinctly held to be 
the true one. In a later case—Hobson v. Gorringe 
((1897) 1 ch. 182)—an engine was made fast in a 
bed of concrete, and it was held that, as it became 
affixed to the freehold, it was not distrainable. 

The latest important case of a landlord seeking to 
distrain upon a tenant’s fixtures is that of Crossley 
Brothers, Limited, v. Lee, heard on appeal by Philli- 
more and Walton, JJ., October 30, 1907. A gas- 
engine was seized for rent, and the owners of the 
engine, who had supplied it to the defendant’s 
tenant on the hire-purchase system, sought its 
recovery, on the ground that it was not distrainable. 
It was proved that it was affixed in a hole in the 
floor, and at each end of the hole a screwed bolt was 
set up and made fast to the ground, the hole then 
being filled with concrete. The gas-engine, which 
had four holes in its base, was laid on the bolts 
and screwed down. The County Court Judge had 
held that he was bound by the case of Hellawell v. 
Eastwood, already mentioned, and that this engine 
was a movable chattel, and had never become part 
of the freehold, and was therefore distrainab!e. 
The plaintiffs—the owners of the sugias—apgesiot, 
and the Court held that the engine was a fixture, 
and not distrainable. Judgment was for the plain- 
tiffs—the owners of the engine. It was the opinion 
of the Judges that the County Court Judge was 
wrong in saptng upon the old case of Hellawell v. 
Eastwood, in which the law was incorrectly applied. 

Other interests than those of landlord and tenant 
and owners under hire-purchase agreement are also 
frequently considered in connection with machinery 
as fixtures. The most important is that of the 
mortg . Trade fixtures affixed to mortgaged 
freehold pass to the mortgagee. In the case of 
Mather v. Fraser (25 L.J., ch. 361) machinery which 
had been laid down in a quasi-permanent manner, 
held by screws and solder, was held to be part of 
the freehold, and passed to the mortgagee of the 
freehold. But machinery which stood by its 
own weight, and was not affixed, was decided 
not to be of the mortgaged property. In 
the case of Walmsly v. Milne (7 C.B., 715) » 
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malt-mill, a hay-cutter, and grinding-stones, though 
removable, were held to have been erected not as 
trade fixtures, but were annexed to the freehold 
for a permanent object —i.e., the better enjoyment 
of the estate; they therefore became part of the 
freehold, and although being only screwed down, 
aud easily removable, they were part of the mort- 
gaged freehold, and they passed to the mortgagee. 
If, however, a tenant brings trade fixtures into 
premises of a landlord who is a mortgagor in pos- 
session, and he afterwards finds that the mortgagee 
seizes his fixtures with the premises and sells them, 
he can recover. This was the case in Sanders »v. 
Davis (15 Q.B.D., 218), where it was held that the 
tenant’s fixtures did not pass with the mortgage, 
but remained the property of the tenant. 

When fixtures are obtained on the hire-purchase 
agreement, and the hirer afterwards mortgages his 
premises, fixtures and all, the fixtures do not pass 
to the mortgagee, because the mortgagor cannot 
mortgage a title to them which he did not possess 
himself, and this is so even if the hirer had the 
option of purchase. This point was decided in 
Lyon v. City of London and Midland Bank (1903) 
(2 K.B., 135). A late case (July, 1907) re Samuel 
Allen and Sons, Limited (26 L.T., 660), was that 
of a company fixing machinery bought on the hire- 
purchase system, and afterwards giving the bank an 
equitable mortgage by depositing deeds of premises 
and without giving notice of hire-purchase, It was 
held that the equitable mortgage as regards the 
fixtures had no precedence of the hire-purchase 
agreement ; the fixtures therefore did not pass with 
the mortgage. It may be mentioned that mort- 
gage by a tenant of his lease will carry with it the 
fixtures, even when they are removable and when 
they are affixed after the mortgage (Meux v. Jacob, 
L.R. 7, H.L. 481). 








THE PLANIMETRIC ANALYSIS OF 
ALLOYS AND THE STRUCTURE OF 
PHOSPHOR-COPPER. 

In microscopic examination of metallic alloys a 
differentiation of a polished surface is brought 
about by applying chemical reagents, which either 
dissolve one constituent more than another, or 
which produce surface films. The contrasts of light 
and colour make visual and photographic examina- 
tion possible, and valuable qualitative information 
is obtained. In a paper read by Professor A. K. 
Huntington and Dr. C. H. Desch, of the Metal- 
lurgical Laboratory, King’s College, London, before 
the Faraday Society last Tuesday, the authors 
explain how the examination may further yield 
remarkably correct information as to the proportions 
of the component metals. 

The following conditions might present them- 
selves, the authors stated :—1. The etched section 
might be homogeneous, containing only one struc- 
tural constituent, displaying crystal grains without 
cementing material. Such a specimen might be: 
(a) a pure metal ; (b) a definite intermetallic com- 
pound ; or («) a homogeneous solid solution. In 
case (a) the information obtained was definite. 
Thus in alloys of lead and tin, or of gold and 
thallium, which did not form compounds nor 
solid solutions, only the pure metals gave a homo- 
geneous appearance. Case (b) was represented 
by the alloy Mg.Sn, which did not form solid 
folutions with either magnesium or tin; any in- 
creasc in the proportion of Mg or Sn would there- 
fore bring in the appearance of a second constituent. 
In case (c) the composition was indeterminate. 
Isomorphous metals, like gold and silver, iron and 
Manganese, would give a series of homogeneous 
alloys. When there was a gap, however, in 
the solubility of one compound in the other, 
& homogeneous structure indicated that the com- 
Position fell within certain narrow limits; thus, 
silver dissolved up to 4 per cent. of alumi- 
nium, and when more Al were added the two 
metals would separate. 2. Two solid constituents 
might be visible in the same section. If the 
composition of the two phases were known, a 
measurement of the relative areas occupied b 
them gave by calculation the proportions in whic 
the two components were present. This held, 
¢.g., for copper zine alloys containing from 36.5 
to 46.5 per cent. of Zn, sections of which exhibited 
two micrographic constituents, the so-called « and 
8 solutions. Case 3 concerned eutectic mixtures, 
and case 4 crystals of a solid constituent surrounded 

& eutectic; in this case, as in case 2, measure- 
ments of the relative areas might be made. It was 


essential, however, for the application of the plani- 
metric method to be explained that the alloys should 
be in a known condition of equilibrium ; they must 
either have been cooled at a sufficiently slow rate 
or, if quenched, the conditions of equilibrium at 
the temperature of quenching had to be known. 
Both freezing and transformation curves should 
be accurately determined, and Tammann’s method 
of thermal analysis should in general be adopted, in 
which the time occupied by each arrest in the 
cooling curve, due either to the solidification of a 
eutectic or to heat evolution, was observed. Long 
annealing at a definite temperature might be 
necessary. 

In carrying out the planimetric method, photo- 
micrographs might be found too small, and might 
have to enlarged or projected on to a sheet of 
pen pinned to a drawing-board. It would often 

advisable to replace the ground-glass screen of 
the camera by tracing-paper placed on clear glass, 
on which the outlines could be traced ; the crystal 
with most clearly developed outlines might further 
be shaded with the pencil. A tracing having been 
obtained, a boundary line was ruled so as to enclose 
the pattern to be measured, and the shaded portions 
were then measured by means of the planimeter. A 
starting-point was marked on the margin, and the 
outline wasfollowed clockwise with the tracing point 
of the planimeter, passing from one detached outline 
to another along a straight line, and returning over 
the same line; to check the result the outline 
should be retraced counter-clockwise, when the 
dial of the planimeter should, of course, mark the 
initial reading again. When the pattern was very 
complicated, it was better to divide the field into 
squares of 1 centimetre, and to estimate the 
shaded and the white proportion of each square. 
Thus 0.7 would mean that seven-tenths of the 
respective square were shaded ; these coefficients 
were added and divided by the number of squares. 

Such an examination of a Muntz metal, compris- 
ing grinding and polishing (using a Stead polishing- 
machine, driven by an electric motor), etching, 
projection, and planimetric measurement could be 
completed in half-an-hour. The proportions of the 
component metals, corresponding with the areas 
exposed, could be determined without calculation, 
provided the densities of the constituents were 
known, by a graphical method used for metallo- 
graphic purposes ; the percentages of the compo- 
nent metals were plotted as abscissse, and the per- 
centage of the area occupied by any micrographic 
constituent as ordinate. The results were remark- 
ably reliable, as the following figures will show ; 
they represent percentages calculated from areas, 
and the analytical reentages are added in 
brackets :—9.4 (9.26), 13.7 (13.7), 42.8 (42.95), 41 
(40.60), 43.1 (43.07). 

The authors have particularly tested the method, 
which has been known for some years, but little 
applied, in the case of copper-phosphorus alloys. 
They started with a 10 per cent. P alloy, and fused 
this with electrolytic copper, the resulting castings 
richer in copper being annealed in electric Heraeus 
furnaces. Copper retained, they stated, up to 0.175 
per cent. of phosphorus in solid solution; when 
more phosphorus was present the eutectic Cu,P 
appeared, which increased at the expense of the 
copper crystals. At 8.27 per cent. P the whole alloy 
consisted of eutectic ; then rounded white crystals 
of the phosphide Cu, P made their appearance in 
the slide shown, which at 14.09 per cent. P, corre- 
sponding to that formula, filled the whole field. 
But in this example the planimetric measure- 
ments failed to yield satisfactory values. The 
same had been noticed by Heyn and Bauer, 
who had recently published their investigations 
on phosphor-copper. Professor Huntington and 
Dr. Desch now suggested an explanation for 
the discrepancy. The copper crystallites, which 
appeared dark on the slides, were surrounded by a 
belt of white copper phosphide, separating them 
from the eutectic, easily recognised by its banded 
structure. The formation of this belt was due to 
segregation. When crystals of salt were in con- 
tact with their saturated solution, the large crystals 
rew at the expense of the smaller crystals. 

is applied also to solid solutions. When 
steel containing the eutectoid pearlite was main- 
tained at a suitable temperature, the pearlite 
became coarser, and in time the component struc- 
tural elements of pearlite (ferrite and cementite) 
were entirely separated, so that masses of pure 
cementite occupied the position ry wor eld 








by the pearlite. Clear belts around cry were 








also observed in certain igneous rocks. In the case 
of the copper alloy, the copper crystals had drawn 
to themselves part of the copper of the surround- 
ing eutectic. The two components of this eutectic 
were the phosphide Cu,P (14.09 per cent. P) and a 
solid solution of phosphorus in copper (containing 
0.175 per cent. P). Knowing this and the densities of 
the solid solution and of the copper phosphide— 8.86 
and 7.18 respectively, according to Heyn and Bauer 
—the authors showed that a little algebra enabled 
us to make ‘the correction for segregation. The 
correction was large in this instance; applying 
it, however, the piuinatite measurements again 
agreed quite satisfactorily with the analytical data, 
as the following pr ven, Bate percentages derived 
from measurements and from analyses (the latter in 
brackets) will indicate :—2.75 (2.73), 6.15 (6.11), 
7.60 (7.88), 8.85 (8.93), 9.28 (9.64), 10.9 (10.3), 
11.2 (10.7). The planimetric method could there- 
fore be recommended, especially for routine work, 
when the alloys dealt with would only vary within 
comparatively narrow limits. 








THE CULTIVATION OF TIMBER. 

THe announcement that the Royal Commis- 
sioners who have been considering the question of 
coast erosion are to extend their inquiry to the 
need and practicability of afforestation is fraught 
with interest from many points of view. That 
legislation will be the result of their deliberations 
is almost too much to hope; many subjects sub- 
mitted to the discussion of Royal Commissioners 
have been heard of no more. At the same time, 
the mere prospect of some useful result may be en- 
hanced if the importance of the question be empha- 
sised as much as possible. In view of the fact 
that a proper supply of timber is of vital importance 
to the engineering world, we venture to call atten- 
tion to the subject. 

From time almost out of mind the people of this 
country have been accustomed to the absence of 
forests. The few stately trees which adorn the 
nobleman’s park are but the emblem of former 
woodland grandeur; the dim aisles of the forest 
> have given place to the wild and open moor- 

and. Wheresoever one looks in these islands the 
same story is printed in the book of Nature. Upon 
the uplands of Scotland, the dales of Yorkshire, the 
downs of Kent, and the bogs of Ireland, trees are 
conspicuous by their absence. Time was—and it 
was not so very long ago—when a squirrel could 
travel from Kenmare to Killarney without touching 
the ground ; now he would find it difficult to dis- 
cover a single tree in that district which would 
afford him shelter. 

The forest, except in the mind of the poet, is in 
these islands a thing of the past. It is to the com- 
mercial and economic aspect of the questions that 
the Royal Commissioners will be ed to direct 
their attention. Can forests be created, and, if so, 
is it necessary or advantageous to the State that 

ublic money should be devoted to the purpose ? 

hat the undertaking must be in some sort of a 
national character is manifest; for the necessary 
outlay must, in the nature of things, be unpro- 
ductive fora number of years tocome. It is also 
clear that wood which is commercially useful can 
be cultivated, having regard to the success of this 
kind of enterprise in Germany. Cannot the same 
thing be done in this country ? 

First, as to the necessity for action in the matter. 
At the present time the English supply of timber 
comes from seven countries abroad—namely, 
Norway, Sweden, Finland, Canada, the United 
States, Austria-Hungary, and Russia. From these 
sources we have been in the habit of drawing timber 
to the annual value of 25,000,000/. Is the supply 
inexhaustible? Clearly not, unless in each of the 
countries above mentioned young trees are being 
planted to replace those which fall before the 
woodman’s axe. Moreover, the home demand in 
Canada, the United States, and elsewhere must 
necessarily increase from year to year. In the 
result the supply for export must suffer diminu- 
tion. Indeed, there does not appear to be much 
need to labour this part of the question ; the facts 
are so plain. 
The next question to be considered is: Is there 
sufficient land available? It is obvious, of course, 
that land used as rich pasturage, or forthe cultivation 
of cereals, could not economically be devoted to 
the slow and unproductive industry of forestry ; 
but, strange to say, there is no need to draw upon 








a single acre of such land. Unlike plants which 
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are grown for food production, timber trees make 
but little drain upon the fertility of the soil; they 
derive their substance from the carbonic acid of the 
air, and for this reason tree after tree may be raised 
in the same ground for long periods of time. 
Further, there are plenty of acres available—acres 
of land which are at present used for no practical 
purpose. The area which could be used has been 
estimated at 21,000,000 acres, and forests properly 
cultivated on one-third of this area would be suffi- 
cient to supply our annual demand for timber. 

Statistics show that in countries where the art of 
forestry is studied the sale of timber yields an 
ample return. In Belgium, for instance, there are 
1,750,000 acres under cultivation. They yield a 
revenue of 4,000,0001. Sir Herbert Maxwell has 
estimated that in Great Britain there are some 
3,000,000 acres of woodlands of various kinds. At 
present they apparently yield no appreciable 
revenue, but with suitable cultivation and adminis- 
tration they might be turned into valuable property. 
Even where land of little or no value for any other 
purpose has been employed, the cultivation of 
timber trees has brought excellent returns. Thus, 
on some estates, the profits over a number of 
years have averaged from 20s. to 30s. per acre. 

When England is compared with other countries 
it is clear that the art of forestry is practically neg- 
lected. With us the State woodlands amount to 
over 66,700 acres, or 2.2 per cent. of the whole 
area. In Germany, on the other hand, where the 
artificial cultivation of useful trees has been part of 
the work of the State, there are some 35,000,000 
acres under timber, and of this vast area some 33 
per cent. belongs to the State. 

We do not take account of the possible ameliora- 
tion of climate which may result from the cultiva- 
tion of woods. That is an effect which is often 
greatly exaggerated. The Socialistic argument that 
this new industry would enure for the benefit of 
the unemployed may also be ignored. It is mani- 
fest, however, that for the purpose of securing a 
sufficient supply of wood for the use of those who 
are to come after us, the Government might be well 
advised to undertake the cultivation of forest trees. 
No difficulty, at any rate, would be experienced in 
coming to arrangements with the owners of suffi- 
cient waste land upon which to experiment. If 
the experiments failed, there would be little harm 
done ; if they were successful, other proprietors 
would be only too glad to secure a certain, if 
diminutive, income from property which now yields 
them nothing at all. 





WATERPROOF CONCRETE. 

WE have heard it said by engineers that such a 
thing as perfectly water-tight concrete is unob- 
tainable in practice. This, we think, is too pes- 
simistic a view to take. That such a concrete is not 
often found we grant, for the fact is forced upon 
our notice too frequently to leave any room for 
doubt ; but that it cannot be obtained if suitable 
materials be used and sufficient care be exercised 
in its manufacture, is another matter. That it may 
not be easy to produce impervious concrete under 
ordinary conditions of work we readily admit ; but, 
after all, we think its production is very much 
a matter of training, and is within reach, if 
only certain points be kept in view, and definite 
lines are rigidly followed. In support of this we 
know that only a few years ago, when it was the 
custom to lay concrete much dryer than it is at 
present, the impermeability of the material was 
much less than it is now, the cause of the change 
being that much wetter mixtures are now employed, 
with the result that the concrete is of a far denser 
nature than was previously the case. We all know 
how, with the advent of reinforced concrete, wetter 
mixtures came into vogue, and the impermeability 
of concrete increased. If this practice be carried a 
step farther, beneficial results arise. If we make 
sure that all the materials are so proportioned that 
no voids are left unfilled by cement, and that 
thorough mixing is ormed, we go a very long 
way towards obtaining a concrete which is water- 
tight. Another factor also, which no doubt con- 
duces to this end, is that in reinforced concrete the 

roportion of cement is also larger. Now if this 
improvement in the impermeability of concrete is 
noticeable where no icular efforts are made 
towards that end, sure M if special precautions are 
taken much better results should be obtained. 
fe Concrete may be made so dense, or of such a 
close texture, that it will, from the commencement, 





not allow any water to through it, or it may 
be made less dense, so that there are small seepage 
channels through which the water may find its 
way. These channels may, however, be so minute 
that the exceedingly fine particles of matter generally 
held in suspension by the water may soon choke 
them up, and from that time render the concrete 
water-tight. The same result may also he attained, 
in, perhaps, a quicker way, by mixing with the 
water some material, such as fine clay, which will 
quickly fill up all the seepage channels and produce 
a water-tight job. 

The manufacture of initially impervious concrete 
requires, as we have before stated, great care; and 
the difficulty of so proportioning the stone, the 
sand, and the cement, so that there are no voids 
unfilled, is of no less importance than the absolute 
necessity there is that the materials should be so 
thoroughly mixed that the cement is distributed 
throughout the mass. If this be not done, seepage 
channels will be left, and water will surely find 
these out. It is owing to the varying care exer- 
cised in these particulars that a mass of concrete 
made up of different batches often shows varying 
degrees of porosity, some portions being, perhaps, 
perfectly dry, while others may almost be said to 
‘* leak like a sieve.” 

Where seepage channels occur the time occupied 
in closing up, if they ever do close up, of course 
depends on their size, and on the nature of the 
water which passes through them. In the case of 
some large reinforced-concrete water-pipes which 
were made for use on the United States reclama- 
tion work in California, and which had to withstand 
considerable pressure, attempts were made to close 
up seepage channels in the pipes by introducing 
various substances into the water, and forcing it 
through the channels in the hope of closing them up. 
Only a measure of success, however, attended these 
efforts. It was found that although the channels did 
gradually close up, before this took place the waste 
of water through leakage was very considerable. 
Some engineers are of opinion that the water under 
pressure dissolves some of the material forming the 
concrete, which it deposits in a stalactitic form 
near the outer surface of the concrete, the pressure 
of the water there being less than on the inner 
surface. We do not think, however, that too 
much reliance should be placed on this property ; 
for, although there is little doubt that water will to 
to some extent dissolve the material in its passage, 
and deposit it before issuing from the concrete, 
there is not much certainty about the process, 
and it is far better to place faith in the proper 
proportioning of the materials used in the concrete, 
the fine grinding of the cement, and, above all, in 
the most thorough mixing of the constituent parts. 
These points having been carefully attended to, 
and the mixture made sufficiently wet, a thoroughly 
water-tight concrete may be expected as the result. 

There are engineers and architects who do not 
appear to appreciate the fact that it is far better to 
do all that is ible to make the concrete which 
they use practically impervious to water than to 
employ elaborate after-methods of water-proofing, in 
the shape of asphaltes, cements, &c., plastered over 
the surface, and they seem to regard the subject in 
a sort of fatalistic way. They apparently entertain 
the belief that, do what they will, their concrete is 
bound to let water through, and, instead of doing 
all that is possible in the initial stages, they act 
when in difficulties rather like the man in the fable, 
who called Jove to his assistance, instead of helping 
himself ; Jove, in the case of the engineer and archi- 
tect, being the maker of various bitumistic or cement 
waterproof compounds, which are applied at con- 
siderable expense to the surfaces of the foundations 
and walls. 
substances are used, we believe one of t 


hen these asphaltes and ns 

e best 
methods of application is to place the material, in 
the form of sheets, in the interior of the wall 


when the latter is built. When not placed in this 
way, the opinions of engineers differ very much 
as to whether the outside or the inside surface of 
the wall should be covered with the waterproofing 
material. Excellent, however, as many of the 
bitumistic compounds on the market are, it seems 
a pity that more efforts are not made to render the 
concrete itself water-proof, either by the care with 
which it is made, or by the addition of certain 
well-known substances which, when mixed with 
the cement, have the property of making the 
concrete impervious to water. Of these two 
methods, the former is probably the better one, 
and should be practised more carefully than it is. 





NOTES ON THE MONONGAH 
EXPLOSION. 


Tue recent calamity at the Hamstead Colliery, 
near Birmingham, recalls the serious explosions 
which took place in America during the year 1907, 
when the mining communities of that country 
were startled by several disastrous explosions, the 
greatest loss of life occurring on December 6, at the 
Monongah mine of the Fairmont Coal Company. 
The particulars of that occurrence are now avail- 
able, and are well worthy of study. The Pittsburg 
seam of coal was worked here by two slopes, known 
as Nos. 6 and 8; each slope had its own ventilating 
arrangements, including separate fans, and although 
the workings were directly connected, the currents 
of air were kept distinct by doors in the main level, 
which connected the slopes. The mode of working 
was stoop and room, or pillar and stall, and some 
pillars had been and were being taken out. The 
mine had been rapidly developed, and was in course 
of very vigorous extension, aided by coal-cutting 
machinery, electric and other means of transporta- 
tion, and at some points the roof of the roads was 
covered with a perfect network of electrical wires. 
The coal-cutters were of the chain type, and pro- 
duced a large quantity of dust. 

Eight electric locomotives were in use in No. 8 
slope, and received their supply of current from 
overhead wires. The coal was 9 ft. thick, and had 
a good roof and a fireclay floor, and the workings 
were fairly wet. Large volumes of air were circu- 
lated in No. 8 by a Ripley fan, 22 ft. by 8 ft., pro- 
ducing 450,000 cubic feet of air per minute, with a 
water-gauge of 7 in., and in No. 6, by a Capell fan, 
8 ft. by 11 ft. 

Black gunpowder was used for blasting the coal, 
and although some little gas was produced by the 
mine, it was not considered requisite to light the 
mine with safety lamps. The mine was not at work 
on the day before the explosion, and though the 
fans were said to have been running as usual, the 
fire bosses on the morning of the explosion reported 
gas in several places ; but after the explosion, and 
whilst the ventilation was still disorganised, very 
few traces of gas were found in either mine. 

The explosion occurred about 10.30 a.m., whilst 
over 360 persons were engaged underground, and 
only one of these, a foreigner, escaped alive, through 
some opening on the basset side and quite far re- 
moved from either of the main openings. Such a 
complete disaster could not be thought possible in 
amine where there were a main haulage road, a 
man-way, and in some parts two man-ways for 
the intake of air, and also two separate return 
air-ways on each side of the main haulage - way, 
thus making six to seven parallel roads, with 
very few cut-throughs between the intakes and 
the returns. -The roads were of large area— 
viz., 9 ft. by 7 ft.—the stopings being constructed 
of bricks and cement, and the overcasts very 
strongly constructed of concrete, steel rails, and 
wire ropes; but so awful was the power exerted by 
the explosion that some pieces of the overcasts 
weighing 2000 lb. were thrown many feet from 
their Ly eg location, and the iron and concrete 
work of the tunnel leading to No. 8 fan were forced 
hundreds of feet from their positions; also baulks 
of timber 12 in. square, and parts of the fan, were 
thrown half-way across the river. 

Both mines were considered extremely dusty, 
and this was attributed mainly to the use of chain- 
machines for coal-cutting, though the mines were 
fairly wet. The use of chain-machines was also 
said to have been a factor in the explosion in another 
way—viz., that they did not under-cut the coal deep 
enough, and thus necessitated too great a charge 
of explosive to break down the coal. Whether any 
watering in the working-places was done before 
shot-firing is not stated, but the Pennsylvanian 
ins rs of mines, in their report, recommend 
that the dust in the rooms and headings should be 
thoroughly sprinkled with water, and that the 
quantity should be at least one-half of the 
weight of the dust; also that only so-called ‘‘ flame- 
less” explosives should be used, and fired by com- 
petent shot-firers, and that shooting out of the 
solid should be prohibited by law; and also that the 
use of electricity should be reduced to the lowest 
minimum. 

The inspectors of mines, and the experts who 
examined the mine after the explosion, were prac- 
tically unanimous in concluding that the explosion 
originated from blasting with gunpowder, though 
they were not unanimous in agreeing which shot 
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was the initiatory cause; and the jury, in their 
verdict, said that it was caused ‘‘ either by what is 
commonly known as a blown-out shot, or by the 
ignition and explosion of powder in Mine No. 8.” 
As to what caused the initial explosion the evidence 
and opinions of mine experts and other witnesses 
were conflicting.” 

The whole of the suggested points of origin were 
in No. 8 mine. (1) In Room 31, on the second 
right of the first south heading. where there had 
been a shot fired, and 45 in. of the hole remained. 
On the same level, near Room 27, a 5-ton motor 
with empty cars was going inbye at the time of 
the explosion, and had apparently been met-by 
the explosion. In Room 21, two 5-lb. cans of 
powder had been exploded, and the burning 
effects at this point are described by an English 
mining engineer as the worst he had ever seen ; 
the sides and coal-roof being burned to a white 
vitreous coke. (2) In some new. headings on the 
north side, and near the face of No. 8 main- 
haulage road, where, in one of these headings, a 
7-ft. cut had been made in the coal, and one shot 
had been fired. This shot, having been drilled 
very high and pointing upward, had blown off a 
portion of the coal, but had failed to break down 
the coal, and the bottom 24 in. of the shot-hole was 
left. The coa] from the blast was thrown 25 ft. to 
30 ft., and the coal charred, the rails torn and 
twisted, aud the body of the miner in the break- 
through was torn up into more than a dozen pieces. 
Many of the experts considered that this was the 
real point of origin, and that the explosion extended 
throughout the mines, and was increased in violence 
by many local explosions of powder cans. (3) Some 
experts were of opinion that the point of origin 
was at the head of the third left entry on the second 
north face in No. 8 mine, where the remains of an 
overcharged shot were found which had only par- 
tially done its work, and the positions of the men 
apr to indicate that they had been waiting for 
a shot. 

In No. 5 right, off the No. 2 north, which was 
a district with a considerable quantity. of water, 
there was no burning ; but in a district one range 
nearer No. 6, and on the west side of No. 2 nerth, 
there was a development of intense heat, coke and 
dust at the inbye end, but very little heat at the 
outbye end. This part of the mine was strictly in 
the No. 6 ventilative area, and although the flame 
areas in No. 6 are not set out in the’ reports, yet 
Dr. H. M. Payne, who made a special report for 
the Fairmont Company, said that there had been a 
series of local explosions throughout the entire 
workings of ‘‘ both mines,” and as the investigation 
proceeded, ‘‘certain phenomenarepeatedly occurred, 
and we came to the conclusion that it was impos- 
sibleto locate the origin by theory of forces alone. . . 
in many places there were strong evidences of two 
forces, and it was impossible to determine the order 
in which they had travelled.” Nosudden outburst 
of gas is suggested, although the tremendous 
damage done to the fan of No. 8 mine, and none to 
that of No. 6 mine, would suggest that there was 
some assisting agency at work in No. 8, which did 
not figure in No. 6, and this is toa large extent 
accounted for by Dr. Payne as originating near the 
first of the suggested points of origin. Some of 
the coal was coked to a depth of 3 in:, but Dr. 
Payne, assuming that it was only 4 in. in depth, 
calculated that it would have produced a quarter 
of a million feet of gas. There were only 883,000 
cubic feet of air in this panel, and therefore not 
enough to burn up this gas. The northal ventila- 
tion pressure of the mines was 134 lb. per square 
foot, and upon the basis of only one-third of the 
gas being consumed, the explosion caused a pres- 
sure at the mouth of the second right entry of 
7200 lb. per square foot, which, had there been 
sufficient air to support combustion, would have 
created the incredi bo prnseee of 21,000 lb. per 
square foot, with a temperature of 4683 deg. Fahr. 

With such huge forces at work underground it is 
not surprising to find that simultaneous explosions 
were suggested at points a long distance apart, 
and, therefore, that many of the explosions of 
stores of gunpowder throughout the mines might 
have been, and probably were, caused by heat due to 
pressure—that is, by percussion—and that many, 
if not most, of the miners were rendered unconscious, 
in the first instance, by this pressure, and then 
poisoned by the after-damp. 

Another valuable item of information afforded 
by this explosion, though, unfortunately, it is not 
quite so precise as it might have been, is that the 








period of time which elapsed between the ex- 
plosion coming out of No. 8, and later out of No. 6, 
was given by an observer on the opposite side of 
the river as five seconds, which would account for 
the speed of the explosion being about 3000 ft. per 
second. The jury appeared to have appreciated 
the importance of having the facts and unsolved 
problems disclosed by this explosion further con- 
sidered, and they recommended that Congress 
should make an appropriation for the establish- 
ment ofa Bureau of Investigation and Information, 
to aid in the study of the various conditions under 
which explosions occur, and as to how they may 
be prevented. The appointment of additional 
inspectors of mines and the use of flameless powder 
were suggested, and the latter recommendation 
has already been brought into force. 

In a book recently published in the United States 
of America on ‘* Mine Gases and Explosions,” the 
author, Mr. J. T. Beard, Principal of the School 
of Mines, International Correspondence Schools, 
Scranton, Pa., U.S.A., estimates the heat result- 
ing from the explosion of 1 lb. of carbon mon- 
oxide gas at 7865 deg. Fahr., and the pressure at 
195.6 lb. per square inch, which is much in excess 
of Dr. Payne’s estimate. 

Doubtless more light will be thrown on to the 
whole question of coal-dust explosions by the ex- 
periments to be made in this country, but as 
showing the actual effect of watering, one experi- 
ment made by Mr. Haas before the Monongah jury 
was particularly interesting. Thus, he took some 
coal-dust which had been passed through a ;j},-in. 
mesh and placed a pound of it in a basin of water, 
and after thoroughly stirring it, and the jury had 
also stirrred it, the water was poured off practi- 
cally clear; Mr. Haas then blew into the basin, 
and a cloud of impalpably fine dust arose in the air 
like smoke, and remained in suspension, thereby 
showing that coal-dust cannot be permanently 
dampened by ordinary means. This very simple 
experiment appears to demonstrate conclusively that 
the most dangerous coal-dust in the underground 
workings of a colliery is not affected by watering 
and sprays, and it remains to be proved whether 
the floating coal-dust is sufficient of itself to propa- 
gate an explosion, or whether a more or less dense 
cloud of dust is required. The writer’s opinion is 
that the floating coal-dust is both sufficient in 
itself, and the most dangerous, partly because it is 
freshly produced from the coal in transit, and 
also because it is giving off its occluded gases, 
whereas that which is deposited on the floor and 
sides of the roads has already dissipated its most 
explosive gases. 

One other theory which has been insisted on for 
many years as being one of the first principles of 
good management—viz., the division A a mine into 
separate panels, each with its own air-currents— 
has once more been upset, in so far as that this divi- 
sion cannot control the effects of detonation and air- 
percussion, and therefore that there is at present 
no known means, inclusive of watering, of confining 
a colliery explosion to any one district of a mine. 





NOTES. 
Centra Lire-Savine Trarnine Station. 

On April 2 the first British central station 
for organised rescue work in connection with 
coal-mining was opened near Atherton, Wigan, in 
the heart of the Lancashire coalfield. In one or 
two isolated cases individual collieries have set 
themselves the task of making efficient provision 
for this work, as has been done, for instance, at 
Tankersley and at Altofts, Normanton, the latter 
under the direction of Mr. W. E. Garforth, whose 
men gave such valuable assistance at the recent 
accident at Hamstead. The new station is, how- 
ever, the result of co-operative effort, having been 
built by the Lancashire and Cheshire Coal Asso- 
ciation, It is situated at Howe Bridge. This 
station provides a central training depét, at which 
there will be kept the necessary apparatus, a gallery 
being fitted for the training and instruction of 
the men. Each colliery will, in time, have its own 
trained team of men, the members of which will 
attend periodically at the station for practice. The 
station will be in charge of a permanent attendant, 
capable of keeping the apparatus in working order, 
and of giving instructions on itsuse. Before decid- 
ing on any particular form of apparatus, the Asso- 
ciation determined to hold trials with a view to secur- 
ing the adoption of that found, at the present time, 
to be the most satisfactory. Six teams, of four men 


each, entered for the competition, the tests being 
under the medical supervision of Dr. Greene, of 
Wigan ; Dr. Marsh, of Atherton ; Dr. Mair, assis- 
tant to the Professor of Pathology, Manchester 
University ; and Dr. Jackson, of St. Helens. The 
gallery was filled with sulphur fumes, and the pre- 
scribed time of the test was two hours, during which 
the men had to traverse a certain distance, to take 
props from one place and set them up in another, 
to load 250 bricks in a tub and transfer them to 
another place, and to perform other duties, in- 
cluding the ‘rescue, on a stretcher, of a dummy 
figure. The teams competing were equipped re- 
spectively with the Weg apparatus, designed by 
Mr. W. E. Garforth, of Altofts Colliery, Nor- 
manton; the ‘‘ Aerolith” apparatus, introduced 
by Messrs. Henry Simons and Co. ; the ‘‘ Fleuss,” 
of Messrs. Siebe Gorman and Co., Limited; the 
Draeger appliance; the ‘‘Shamrock,” worn: by a 
team of men from Messrs. Clarke, Stevenson, and 
Co., Limited, Barnsley ; and the ‘* Valor ” apparatus 
of the ‘*‘ Valor” Company, Limited, Aston Cross, 
Birmingham. The medical officers’ report is said 
to have been satisfactory in every case, though in 
one or two instances the mouth-pieces did not fit 
quite properly. It is announced that a similar 
station is to be erected in Fifeshire, while another 
useful step has been taken by the South Stafford- 
shire and Warwickshire Institute of Mining Engi- 
neers, which has approached some of the coal- 
owners’ associations, to see if something cannot be 
done in their district to further the movement. 


Tue DEVELOPMENT OF THE Parsons STEAM 
TURBINE. 


At the Royal Institution on Tuesday last Mr. 
Gerald Stoney delivered the first of two lectures 
on ‘‘The Development of the Modern Steam- 
Turbine.” There is probably no one living more 
competent to deal in a fundamental manner with 
the growth of Mr. Parsons’ great invention ; but, 
as on previous occasions, Mr. Stoney elected to 
treat the subject purely from the historical and 
popular standpoint, and not from that of the engi- 
neer. In spite of the absence of technical infor- 
mation and of novelty in his discourse, the lecture 
received an interest of its own from a series of 
exhibits, starting with the fifth turbine made, and 
ending with a few rings of blades, such as would 
be used at the low-pressure end of a 1500-kilowatt 
unit. The former exhibit was constructed in 1884, 
and developed 74 kilowatts at 18,000 revolutions 
per minute. It was of the double-flow pattern, 
the blades being portions of helices, with hardly 
any provision for the ex ion of the steam. 
Another exhibit was one of the early condensing tur- 
bines, built in 1894. The blades in this case were 
rounded at the entrance, but had long straight 
tails. The modern type of blade was introduced 
in 1896, and effected, Mr. Stoney stated, a con- 
siderable economy of steam. It was illustrated by 
a number of mounted blades, including some 22-in. 
wing blades,such as were used on the Lusitania. Con- 
trasting the 7}-kilowatt unit of 1884 with the 4000- 
kilowatt units at Carville, Mr. Stoney stated the 
latter measured just eight times the former in 
length, breadth, and height. Commenting on the 
fact that turbines can take better advantage of a good 
vacuum than reciprocating engines can, Mr. Stoney 
mentioned that with the vacuum-augmenter the con- 
denser temperature could be brought down to within 
some 4 deg. to 5 deg. of that of the condensing water, 
whilst in ordinary condenser practice the difference 
was fully 15 deg. The augmenter, he stated, took 
4 per cent. of ‘the total steam, whilst the gain in 


efficiency, due to the higher vacuum, was 5 
cent. ming to the subject of generators, Mr. 
Stoney said that for the 74-kilowatt unit already 


referred to, the armature core was 2} in. in dia- 
meter by 8 in. long. It had twenty-five segments, 
which were dovetailed into an inner ring, from 
which they were insulated by asbestos. Though so 
little was known at the time about generator desi 
that doubts were expressed as to whether it would 
be possible to reverse magnetism 18,000 times a 
minute, he had found, on recently going over the 
calculations again, that the proportions of these 
early generators were practically the same as would 
be adopted in a similar case now. With a view toa 
reduction of the sparking, compensating coils had 
been tried in 1885, but success in their use was not 
obtained till 1903. The method of poems Aes 
commutator segments in place by steel ri 

on over mica was introduced in 1894. e first 
alternator built was rated at 75 kilowatts, and ran 
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at 4800 revolutions per minute. Until recently 
large generators had to be run at relatively moderate 
speeds. The highest speed permissible for a 1000- 
kilowatt generator was for long 1800 revolutions per 
minute. They could now, however, he said, be built 
of this capacity to run at 3000 revolutions per 
minute, with a gain of 9 per cent. in the steam con- 
sumption and of 33 per cent. in the cost of con- 
struction. The turbo-generator had, he continued, 
special advantages where large units were required. 
Several had already been built of 6000 kilowatts 
capacity and upwards, whilst designs had been got 
out for a unit of 20,000 kilowatts in connection 
with the proposed Metropolitan power - supply 
scheme. 


APPRENTICESHIP IN FRANCE. 


In a paper recently read before the Société des 
Ingénieurs Civils de France, Paris, Mr. P. Besson 
dealt with the dearth of apprentices. He said the 
evil was due mainly to three causes, which he 
classified as moral, economical, and legislative 
causes. In the first place, the working classes 
were more and more averse to their sons entering 
workshops, and were striving to fit them for situa- 
tions in the civil service, or as clerks. Secondly, 
a large number of parents required that their 
children should earn wages immediately upon leav- 
ing school, and they guided their sons towards com- 
merce rather than to a trade. In this connection 
the author of the paper added that works owners 
did not care to take on apprentices, for many 
of them did no work and prevented the workmen 
from producing as much as they otherwise could. 
Seeing, further, the constant progress made in 
machinery, one could very well understand that a 
young man should hesitate before entering upon a 
long course of apprenticeship which might soon 


become useless to him. In regard to legislative | March 


measures, Mr. Besson stated that the law of 
February 22, 1851, provided that apprenticeship 
could be entered upon by a written or a verbal 
agreement, or without any agreement what- 
ever. Written agreements had, however, always 
formed the exceptions, and in 1860, in a total 
of 19,742 apprentices, there were only 4500 
who held written apprenticeship agreements. 
Verbal ones had also been very infrequent, as both 
ties desired to maintain complete liberty. The 
tate commenced regulating working hours for 
children by the law of May 19, 1874, which forbade 
night-work, and organised factory inspection. Then 
followed the laws of Serubert: 1892, of October 
14, 1899, and, lastly, that of March 30, 1900. The 
first clause of the latter provides a maximum of ten 
working hours for miners under eighteen years of 
age, the second clause providing the same working 
hours for adults employed in the same shops, this 
clause being rigorously enforced, even when pres- 
sure of work would justify overtime for the adults 
when the apprentices had left. The law of March 
30, 1900, is largely responsible for the giving up of 
the apprenticeship system, and in many instances 
apprentices are not taken on under their eighteenth 
year. Into the matter of legislation we do not 
wish to enter, and we have much sympathy for 
children who are compelled at a very early age to 
enter life as bread-winners. There is, however, 
no justification at all for the utter folly of those 
parents who urge on their sons to clerkships in 
preference to learning a trade. Theassertion that 
the constant oper made in machinery may cause 
a young man to lose a berth at the time when he 
might reasonably —< to gather the fruits of his 
early labours is far-fetched. There is certainly no 
more pathetic figure in the ranks of the unemployed 
than the clerk who has lost his situation. 





THE LATE MR. CHARLES JAMES 
APPLEBY. 


WE regret to record the déath, on the 26th ult., 
at Redhill, in his eighty-first year, of Mr. Charles 
James Appleby, of the well-known firm of Messrs. 
Applebys, Limited. Mr. C. J. Appleby was the 
founder and senior partner of the original firm of 
Messrs. Appléby Brothers. This original firm has 
undergone several changes in recent years, having 
been amalgamated about ten ago with Messrs, 
Joseph Jessop and Sons, this business in turn having 
been still more recently combined with that of the 
Glasgow Electric Crane and Hoist Company, Limited, 
and with the Temperley Transporter Company. The 

resent name of the firm combining all these interests 
is, of course, Applebys, Limited. 

Mr. Appleby early turned his attention to the sub- 





ject. of hoisting and transporting machinery, more 
especially dealing with the development of steam- 
driven machinery of this class, which was at that 
time coming into general use. He commenced business 
in 1858, in London, and was connected with the instal- 
lation, both at home and abroad, of many important 
plants. In an advisory capacity he was connected 
with engineers, financiers, and contractors in charge 
of the installation of machinery and the construction 
and equipment of many public works. In 1874 he 
entered into a contract with the Egyptian Government 
for the supply and delivery of the materials for the 
first Sudan Railway, from Wady Halfa to Khartoum. 

In addition to hoisting machinery, Mr. Appleby was 
concerned with the development and manufacture o 
mining machinery and structural work for bridges, 
roofs, &c. He was the author of the well-known 
‘* Hand-Book of Machinery,” the first edition of which 
was published in 1869. He was admitted to the 
Institution of Civil Engineers as an Associate Member 
in February, 1864, and was transferred to the class of 
Member in May, 1877. He was also a member of the 
Institution of Mechanical Engineers, and of other 
societies. He was honoured by being made a Ritter 
of the Imperial Order of Francis Joseph of Austria, 
and a Chevalier of the Legion of Honour. 





BOILER EXPLOSIONS IN AMERICA. 

WE are indebted to The Locomotive, published by 
the Hartford Steam-Boiler Inspection and Insurance 
Company, for the following summary of the boiler 
explosions that occurred in the United States (and 
adjacent parts of Canada and Mexico) during the year 
1907, — with the number of persons killed and 
injured by them :— 


Persons 
Persons 
Killed and 
Injured. Injured. 


39 


Number | 
Month. 





Cs) 
Explosions. | 


January 
February 


April. . 
May .. 
June.. 
July .. 
August ee 
September .. 
October... 
November .. 
December .. 





| 
| 





Our contemporary also gives the following summary 
of boiler explosions from 1879 to 1907 inclusive :— 


Persons 
Killed and 
Injured. 


Persons 
Injured. 


Persong 


ol * 
Explosions. Killed, 





421 
8l4 








21,167 








These figures, which by no means show improve- 
ment in recent years, are rather startling, but great 
pains have been taken to obtain accuracy. Evidently 
there is necd in the States for the extension of the 
principle of careful periodical inspection, which has 
worked so well in this country, and so materially 
reduced our annual average of explosions. Upwards 
of 19,000 boilers, it is stated, have been condemned 
by the Hartford Steam-Boiler Inspection and Assur- 
ance Company as unfit for further service, good and 
sufficient reason for the condemnation being given in 
every case. Our friends across the Atlantic might 

ibly find it of service to endeavour to obtain legis- 
tive enactments such as we have in our own country 
—viz., an Act for the investigation by a Government 
Department of every explosion that occurs, and also 
the clause in the Factory Act to compel owners to 
submit their boilers to inspection by some competent 
authority. 





THE QUEBEC BRIDGE DISASTER. 
To THe Eprror or ENGINEERING. 

Srr,—I cannot leave without a reply the letter of 
Mr. Carl Jensen on ‘‘ The Quebec Bridge Disaster,” for 
I fear he has not well understood my method of calculating 
the bracing of long struts. I know very well that the 
initial eccentricity is never, strictly speaking, a vanish- 
ing quantity; but I believe it bstter, for the sake of 
safety, to suppose it to be so in calculating the maximum 
shear. Theory, as well as experiment, show that the 
influence of this eccentricity and of its variations along 
the piece is very small on the ultimate strength of very 
long struts, as the deformations by flexure before collapse 
are enormously greater; hence the remarkable exact- 
ness of Euler’s formula (in which we takee = 0). The 


f | shear produced by the maximum load may also be calcu- 


lated on the same hypothesis, but we know nothing of the 
shear under the safe load P, as it is the consequence of 
abnormal and unknown causes of flexure, and if I write 


2 
Smmax. = (R’ 2 - P) adil 

al 
for calculating the bracing, I can only be satisfied that if 
the strut be tested to destruction, the bracing will be 
capable of developing the full bending strength of the 
ribs. From a practical point of view this is all that is 
wanted. 

For shorter struts, however, Euler’s formula holds no 
longer good, and we must use —- ones, of which, 
in my opinion, Tetmajer’s is the best. If we consider 
our new formula as absolutely correct, the average initial 
eccentricity, as well as the maximum shear, can easily be 
calculated, and we find that the last tends rapidly towards 


zero with the relative length £ But such a calculation 
needs ~~ qualification. The behaviour of short struts 
is much more i lar than that of long ones, the de- 


partures of the col peing load of individual pieces from 
the average amounting often to 20 and 25 percent. This 
is caused by the fact that the ratio ¢ is no longer a small 
dy 

x 


quantity, but becomes very large. At the same time 


even under the collapsing load, becomes very small, and 
local irregularities, which had no practical importance for 
long struts, where an is large, are now, in fact, the 
x 

ruling element for the true value cf the shear. 

Bearing these facts in mind, I believe that extreme 
caution is necessary, and that mere theory is here worth 
nothing. In such a case, erring on the safe side is sound 


practice, and I take for 2 an impossible maximum, 
x 


obtained by taking always for / a/ in the value 7, which 


can | be attained in long pieces. I think it the more 
justified as in a strut stiffness is of paramount import- 


ance. 
My letter is already too long, but I must yet add some 
remarks on Mr. Jensen’s new formula (No.7). It looks 
very well, but is the consequence of the solicitation 
represented by Fig. 4, page 434 ante ; and this is a clear 
impossibility : as the forces P are not directly opposite, 
there is nothing to equilibrate the couple 2 f, P. Of 
course, the eccentricity can lie on opposite sides at each 
end, but then lateral reactions Q are set up, and 4 Q/= 


P fo, whenceQ= 24 P, Thence the differential equa- 
tion of the elastic curve is, if « be put for EI, 


dy _py,- n-9(b-2)=-P(y- 3h) 


€ 
d x? 
whence : 
(1) y= 2h + asinzen/? + Beosza/?. 
l € € 
At both ends, y = 0; thus 


- 0 = U y 
A 4/3 fo = 9, 
a P+ Boos! a/! + Jo 


oar os 1 /P nF 
A sim 54 : B cos, = + fo 


These equations give 


l SS 
(2) Beos ; \/ ~ = 0. 
Generally 


t./P : 
cos tn/F > 0, and B =0, with A = -- 


The equation (1) becomes then 


At the centre of the strut 
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2 7 

Smax = o- 2 E 
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urV i} 


_ 1) 2hP 


if” -¢andI= Q 72, 


ye 
slu @ 4 
small for short struts—very little greater than 1, we see 
that S is not large, as Mr. Jensen found it by overlook- 
ing the lateral reaction Q, but totally insignificant. 
Moreover, I tested dozens of compression pieces to 
destruction, and never saw a bending such as representes 
by equation (3), which gives y =U at the centre; it 
would, indeed, be an unstable state of equilibrium. For 
a long strut with a small eccentricity, the collapsing load 


would be P = ‘ms | which gives y =x. But if P 


. F l C3 
_is unity for small arcs—and a7 NV x * 


r 

e 
curve would, of course, be given by equation (3), but when 
P= 7 is reached we can satisfy condition (2) for any 


£ the elastic 





increases gradually from zero towards 


valus of B, as 00s F  /® = 0; thence we find 


22 . © x x 

=> = —— B ang 

4) oy fo sin ™*) + cos m5 
2 


This equation shows that suddenly, for P = “5 a 


x 


general bending takes in, new ordinates y! = B cos 7 


(giving a maximum B at mid-piece) being added to the 
former ones. As we may take B as | as we like 
without impairing the exactness of equation (4), we see 


thas P = 7 would be the collapsing load. This is, 


moreover, self-evident, for common-sense tells us that we 
cannot increase the ultimate strength of astrut by loading 
it eccentrically. 

Apologising for trespavsing so much on your valuable 
space, 
4 I am, Sir, yours truly, 

Ghent, April 9, 1908. F. Keevuorr. 





‘EXPERIMENTS ON MODEL SCREW- 
PROPELLERS.” 
To THE EpiTor or ENGINEERING. 

Siz,—In the report of the discussion on Mr. Froude’s 
paper on the above named subject, which appears on 
page 539 of ENGINEERING of — 24 last, it is stated :— 
‘Some thirty years ago he (Mr. Quick) had found that 
with more than two screws the middle ones gave the 
better efficiency.” 

Permit me to state that what I said was :—‘‘ Upwards 
of thirty years ago I had advocated triple ae for 
large ships of war, and that consequently I had always 
taken much interest in the question of multiple pro- 
pellers; and that my investigations of the results of 


the trials of the first 1 triple-screw ship, the United 
States cruiser Columbia, sho that the Tie 
to 


gave better results than the wing screws.” 
earn the amount of difference, if any, between the 
efficiency of the wing screws and of the middle screws 
of the great Cunarders, as I had noted in one of the daily 
newspspers a statement that the Lusitania had recently 
had her propeller-blades changed for otbers of a different. 


type. 

Lhe high speed at which turbines must work in order 
to obtain the greatest economy of steam has rende 
necessary some considerable changes in screw-propellers 
in order that they may economically work at such high 
revolutions, and to that matter I have given some con- 
siderable attention, and made some few experiments 
during the last few years. 

Yours — 
EO 


Rosemead, The Thicke}, Maidenhead, 
April 25, 1908. 


RGE QUICK. 





“THE PROBLEM OF FLIGHT.” 
To THe Eprror oF ENGINgERING. 
; Siz,—In your last issue Mr. Walter Child, alludiog to 
“aspiration,” states:—‘‘I invite the attention of your 
readers to an experiment I devised to clear up the matter.” 

Now aspiration is 7 oy to lurk in concavities ; 
therefore, if Mr, Child fills in the concavities in the 
blades of his experimental apparatus—i.e., makes them 
plano-convex—and then finds their action when reci 
cated precisely the same as before (which he will), it 
pom that asp:ration has nothing to do with the observed 
results. 

With your permission, Sir, I will, at an early date, go 
more fully into the question of the action of blades when 
exposed to a current of air or other fluids. 

Yours faithfully, 
? Horatio PHILtIPs. 

West Barnham, Sussex, April 28, 1908, 





To THe Eprror or ENGINEERING. 
Str, —May I be allowed to request Mr. Rankin Kennedy 
to th hly peruse all the letters he has written on the 
above subject, in your j before he continues the 


discussion further, as he is terribly muddled in regard to 


what he has stated 


Does not the success of a flying machine depend mainly 
on the “lift” ? 

Personally, I think it does ; but Mr. Rankin Kennedy 
seems to be trying to prove that it does not. 

We will have some of Mr. Rankin Kennedy’s “‘ mathe- 
matics.” Take, for example, his experiments with the 
model helicopter. He obtains 72 1b. lift with an expen- 
diture of 3 horse- power Ad the way, I should deem it a 
favour if Mr. Rankin Kennedy would state whether it 
was a steam or petrol-motor, w er brake power 
is meant, and also the means he took to register the same). 
Will Mr. Rankin Kennedy allow me to take the “lift” 
as ‘‘thrust,” as I suppose that air is homogeneous? I 
so, we ged with Mr. Hiram Maxim’s engines and 
Mr. Rankin Kennedy’s propellers a thrust of 363 x 
24 = 8712 lb., and as we get a lift of 8750 Ib. in 
Maxim’s machine with 2350 lb. thrust, we shall get 


S28 x 8700 = 32,433.9 Ib. lift in Maxim’s aeroplane 


flying machine if fitted with Mr. Rankin Kennedy’s 
ee me working horizontally, whereas with Mr. Rankin 

eonedy’s own machine we should only obtain a lift of 
363 x 24 = 8712 Ib. !!! 

Besides this, the Maxim machine would be travelling at 
a horizontal speed of probably 100 miles per hour, whereas 
the Kennedy machine would be at a standstill. 

Now will Mr. Rankin Kennedy’s mathematicians (and 
also “‘Terra Firma”) kindly state which is the most 
efficient machine—the one with only the vertical screws, 
Fe one with aeroplanes and horizontally-acting pro- 
pellers. 

Yours faithfully, 
JOHN KIRKBY. 
The Grange, Pilsley, Chesterfield, April 25, 1908. 


To THe Eprror or ENGINEERING. 
Srtr,—An exceedingly interesting letter—modest and 
jenesente withal—is that of Mr. Walter Child in your 
issue. 


This is more particularly so just now, in view of the 
recent pronounced scepticism displayed by one or two of 
your correspondents on the subject of ‘‘ aspiration.” 

Pro-*‘aspirationists ” are beholden to Mr. Child for his 
painstaking demonstrations. 

I wonder, sir, what the adverse critical ‘“‘ faculty” has 
vin .. ted h iment 

may it' to quote another experiment con- 
firmatory of Mr. Child’s. 

The following sketch shows the profile of a curved 
metal plate suspended by long hme cords. When 
this is subjected to a horizontal t, the plate advances 
against that blast, and at the same time a measurable 
lifting effect takes place, thus :— 


BLAST 








Yours faithfully, 
Sypney H. Houianps. 
61, Parliament Hill Mansions, Lissenden Gardens, 
. Highgate, N.W. 





DEVELOPMENT OF MODERN 
LOCOMOTIVES. 
To THe Eprror or ENGINEERING. 
S1zr,—The particulars you give of the patrol-electric 


red | railway-car Irene in your issue of the 10th ins}. are inte- 


resting, and especially so if the existence of that car can 
at all be taken as evidence of the trend of thought in 
relation to modern locomotive development in America 
at the nt time. 
In this country, a few years ago, the North-Eastern 
anew 2 Company put into use some petrol-electric cara, 
but with what degree of success from s commercial 
of view is not generally known. The fact that such an 
expensive fuel as petrol is used is sufficient to make the 
cost of running such cars prohibitive except under very 
special circumstances, and that may be one reason why 
80 little is known regarding the working of these cars. 
The most sigaificant feature in pooncen | to future develop- 
ments is the use of an internal-combustion engine as the 
rime mover, and its connection with the traction wheels 
the relatively ee and roundabout medium of 
ahstle generator and motors. 
It would appear, however, that it is to some such com- 
bination our locomotive engineers must direct their 
attention, either as a preliminary to ths eventual electri- 
fication of our railways, or as a preliminary to the con- 
struction of such combinations exclusively in powers 
equal to those of the present types of steam locomotive, 
and, of course, with the intention of postponing inde- 
finitely the date of electrification. 
In vol. Iv, page 773, you illustrated the first of the 
Heilmann steam-electric types of locomotive which was 
th “g ae Ss h-speed on ts Loa a 
the use o! - steam-engines operating a train 
cone » er ——_ similar in all : to 
those obtaining in pu tric railway practice, except 
that the whole of the electric plant was carried on the 
locomotive. is combination was not a success, the 
failure being attributed to the type of steam-engine used. 
The second type of locomotive used a six cylinder Willans 
enclosed hig engine, and proved quite successful, 


int 


f | fact that it can develop its power 


cially. A third t Pe os designed with ‘2 — 
prime mover ai ectric generator in duplicate, bub 
whether this was ever built or not I have been unable 
to ascertain. In any case the use of turbines would affect 
the ultimate result to only a very moderate extent. 

The reasons for the want success commercially of 
these locomotives lie chiefly in the fact that the power of 
a locomotive is limitsd entirely by the sizs of its boiler, 
and consequently the steam-electric combination is simi- 
larly limited. Any saving to be effected by the combina- 
tion must therefore arise from the higher thermal 
efficiency of the type of steam-engine used, or from the 

a much less weight 
than the present type of locomotive can. It is scarcely 
necessary to point out that no possible combination of 
steam prime mover and electric generator and motors can 
be made as light as the engine construction of the present 
type of locamotive, and consequently any saving must be 
effected by higher therm alone. 

In this connection it is somstimes overlooked that the 
ordinary type of locomotive is fairly satisfactory from a 
therenal, point of view, so far as steam-engines are con- 
cerned. The highest class of non-condensing Corliss 
engine, running at constant speed instead of the variable 
ao of the locomotive, would not be, at the utmost, 

per cent. more economical in steam consumption. A 
non-condensing turbine could not possibly equal the 
present locomotive in thermal efficiency, and, conse- 
quently, may be left out of consideration entirely 
unless it is intended to introduce independent con- 
densing plants. as part of the equipment. Presuming 
that by the use of the latter an economy of 50 per 
cant. was realised, is it to be sup that any rail- 
way superintendent would contemplate the hauling of 
such non-paying weights 3 and down the country as 
would be involved by the electric and condensing plants 
and the condensing water necessary. It is possible, 
perhaps, to demonstrate that even under such circum- 
stances a saving might be effected, but it is much more 
probable and certain that it is quite possible to effect by 
use of internal-combustion engines, operated by ou 
oils, much greater savings without increase dead- 
weight. By the use of such engines the boiler weight 
saved would used up in the electric plant, and the 
lesser weight of fuel and water to be carried would 
also assist in reducing the weight relative to power 
developed. In fact, as in the case of the car Irene, it 
is quite possible to provide for a surplus power on the 
locomotive to be used on motors distributed throughont 
the train, a provision quite impossible in a steam. electric 
combination. This latter feature I consider the most 
essential in any such combination, and the greater the 
proportion of power it is ible to vide throughout 
the train, after utilising the whole of the weight of the 
locomotive as adhesion weight, the higher the figure of 
merit. Possibly this would only be adopted for passenger 
trains, considering the expense involved in motoring the 
rolling stock—goods stock being left without motors, as 


at present. 
Yours truly, 
ERBRUNNING, 


April 13, 1908. 

“THE EFFECT OF MIXTURE STRENGTH 
AND SCAVENGING UPON THERMAL 
EFFICIENCY.” 

To THe Eprror or ENGINEERING. 

Srr,—In the report on the discussion of Professor Hop- 
kinson’s and Mr. Atkinson’s papers, you give my formu 
for finding the correct gas consumption, but the formula 
given for the higher compression is for 160 Ib, pressure, 
not 100 lb., as in your report. 

I also find that in a previous letter, of January 27, the 

date was given as November 2, 1894, whereas it should 

have been November 30, 1894. I trust you will be kind 
enough to correct this, as some of your readers have 
written tosay that it is not in the paper of the date given. 

T am, Sir, yours tenatelly. 

EK, J. Davis. 


Great Eastern-road, Stratford, E., April 28, 1908. 








To Tae Epiton or ENGINKERING. ; 
Srr,—In a letter published in your issue of April 24, 
page 558, Mr. J. H. Hamilton suggests that the unburnt 
gas which I found in the exhaust from a gas-engine when 
running at half load may have been due to trap 
in the spacs between the gas-valve and admission-valve, 
and removed in the next oe 5 stroke. This explana- 
tion had not occurred to me, and I think it is a possible 
one. The =e in question is more than sufficient! 
to contain the required amount of coal-gas (about 8 cubic 
inches), and there can be little doubt t at least that 
amount is really left in the space after each explosion. The 
only difficulty is to account for its complete, or nearly 
complete, removal during a single scavenging stroke ; the 
shape of the — 4 being such as to make this appear 
improbable, though it is by no means impossible. 

f somewhat obscure phenomenon of the unburnt 
gas bs left out of account, as something which is Praga 
peculiar to the engine under test, it is quite clear from my 
experiments that the real effect of scavenging is to in- 
crease the power of the engine, by peretting a greater 
weight of c' to be used. There is no perceptible 
gain in Papo my by: the mixture strength be the same, and 
any such gain that is found in tice is due to weaken- 
ing of the mixture, and ia, course, obtained at the 
expense of some part of the possible increase of power. 
In a hit-and-miss engine the efficiency will be — in 
the cycle following a scavenging stroke, but 6 is 
because the mixture is weaker. 

The practice of taking the brake power into the heat- 
i of the indicated power, was that adopted 








previously, and I think most of your 
the same condition. 


readers will be in 





both mechanically and electrically, but not at all commer- 





by the Institution of Civil Engineers’ Committee, and is 
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clearly correct. If the indicated power be taken, the 
greater part of the frictional losses—namely, the piston 
friction—and the whole of the pumping work are counted 
twice over. If the brake work be ro fag some part of 
the mechanical losses is left out, and goes into the 
‘balance unaccounted for” along with radiation. But 
the att thus neglected is not more than 2 per cent. of 
the ke work, or, say, 4 per cent. of the whole heat 


supply. 
Yours ae 
B. Hopkinson. 
Engineering Laboratory, Cambridge, April 28, 1908. 





THE WIRELESS TRANSMISSION OF 
PICTURES. 

A DEMONSTRATION was given on Tuesday, April 28, at 
the Hotel Cecil, of an ingenious application o wireless 
electrical. transmission Mr. Hans Knudsen. The 
object of the demonstration was to prove the practica- 
bility of reproducing a drawing or picture at a distance 
by means of wireless “telegraphy.” The apparatus, 
designed by Mr. Knudsen, and most beautifully made, con- 
sisted of a transmitter and receiver. The picture to be 
transmitted was drawn on a piece of glass with seccotine, 
and before the latter was dry, filings were dusted over it. 
The glass was then placed on the table of the transmitter, 
which in its action was very like » planing-machine, the 
picture being caused to travel backwards and forwards 
under a slowly traversing stylus corresponding to the 
cutting-tool of the analogue. The point of the stylus 
clea: everything except the filings adherent to the 
lines of the picture, and in passing over these inter- 
mittently closed the primary circuit of an induction coil 
by means of « delicate platinum-tipped lever arrangement. 

he high-tenviun side of the coil was connected to an aerial, 
and every time the primary circuit was closed an electric 
wave was transmitted. The receiver was somewhat similar 
to the transmitter, except that the table carried a smoked- 
glass plate, and by means of a coherer and relay arrange- 
ment every electric wave caused a slowly traversing atylus 
to descend upon the smoked surface. It will be seen that 
the picture on the transmitter would be reproduced by 
this means on the smoked glass, which would be after- 
wards used as a photographic tive. The tables of 
the machines were driven by small motors, and absolute 
synchronism was ensured between the motions of the two 
machines, use, before every outward stroke, the 
tables came to rest, and were re-started simultaneously. 
The starting of the transmitter was determined by 
clockwork, and a wireless impulse acting through a rela 
served to start the receiver at the same moment. e 
saw portraits of well-known men that had trans- 
mitted in the manner described, and they were instantly 

nisable, although the reproductions bad a certain 
ledeladeneen. Mr. Knudsen, who has only been en 
on the matter for a few months, hopes to gain even better 
results by working direct from ph phs taken through 
ascreen on a thickly-coated collodion plate. It would 
seem not unlikely that by placing a stereo or set type on 
the transmitter, news could be sent and received with 
greater speed than the methods in use permit of. A very 
moderatequality of reproduction would be sufficient so 
long as legibility was obtained. 








Conrracts.—Messrs. Nicholls and Reynolds, King’s- 
court, Broadway, Westminster, have secured the contract 
for the supply and erection of the steel structural work of 
a new theatre at Dundee.—The Continuous Rail Joint 
Company of Great Britain, Limited, Queen Anne's 
Chambers, Westminster, have received orders from 
Mesars. Dick, Kerr, and Co., Limited, for rail-joints for 
the Adelaide Municipality. 


Tue Qursec Bripcr DisasteR: Errata.—Mr. Carl 
Jensen asks us to make the following corrections in his 
letter, published on page 433 of our issue of April 3 last. 
Thus Tetmajer’s formula (page 434, line 20 from bottom) 
should read patti : 


o = 45,200 - 184 Leo, -a 4, 
t v 


In the second column of the same page, lines 5 and 13, 


the expression printed as fs should be-¢, where ¢ is 


the distance from the neutral axis to the outer fibres. 


American Socrety or MgcuanicaL EncingErs.—The 
semi-annual meeting of the American Society of Mecha- 
nical Engineers will be held in Detroit, Michi on 
June 23 to 26. Peon bendy to be presented at this 
session are :—‘* A Method o ing Gas-Conduits,” by 
Mr. W. D. Mount; ‘A Method ma ap | Conical 
Pistons for Stress,” Ld Professor H. & $ 
‘Clutches, with special refer nce to Automobile Clutches,” 
by Mr. H. Souther ; ‘‘ Horse- Power, Friction- and 

fficiencies of Gas and Qil- Engines,” by Professor L. S. 
es - oe ‘7_ —_ = lies,” by a oo id 

regory; “The erm: ies of Su ea 
Steam,” Md R, C. HL Hock ; ax dealt 
Friction-Measuring Machine,” by Mr. Henry Hess; *‘ A 
By-Product Coke-Oven,” by Mr. W. H. Blauvelt; ‘Tests 

Some High-S Steam-Engines,” by Mr. F. W. 
Dean. There & conference upon machinery for 
conveying materials, with papers by several authorities. 
The Society for the Promotion of En Education 
and the Society of Automobile Engineers will also hold 
their annual meeting in Detroit at this time, which will 
enable members of each society to participate in the 
eessions of the other. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


FEpruaRy. 
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each vertical line represents a market day, and each horizontal line 
lates, hematite, Scotch and Cleveland iron, and ll. in all other cases. 


The price of quicksilver is per bottle, the contents of which vary in —— from 70 Ib. to 80 lb. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


plates are per box of 1.0. cokes. 








Coppgr FROM Pyrites.—Ina paper recently read before 
the Elektrotechnische Verein, O. Friélich recommends 
his system of dealing with sulphidic copper ores. Ins 
of roasting the ores, when the sulphur dioxide is generally 
wasted, and constitutes a nuisance, he heats them up to 
200 deg. or 800 deg. t., with exclusion of air. One- 
quarter of the sulphur contained in the ore distils over 
as such, and the ore itself is so much disin ted 
that it can easily be lixiviated with the chlorides of iron 
and sodium. This otherwise v tedious operation is 
further hastened by a novel kind of stirrer of the author’s 
—a scréw mounted vertically in the vat, which is jacketed 
with steam. Another advantage of this treatment is said 
to be that the copper, eee enemas by scrap 
iron as cement copper, is as pure as electrolytic copper. 
The simple plant can be put up close to the mines. 

THe Mancuurian Ratitway.—It has recently been 
officially admitted that the condition of the Manchurian 





Railway leaves a very great deal to be desired. Both the 
passenger and the goods traffic suffer from the ineffi- 


tead | ciency of the rolling stock, and goods have been known to 


have been allowed to remain four months at the rail- 
way stations before they could be sent on. The passenger 
i are of the most primitive kind, and the sts 

is far from being up to the mark. The authorities 
hope, however, that many of these drawbacks will be 
removed in the course of the present year ; in spite of all 
difficulties the construction of broad-gauge lines advance 
satisfactorily, and a considerable quantity of up-to-date 
American rolling stock has already been acquired, at 
the same time as a new staff of functionaries is being 
trained to supersede the present inefficient employes. _ At 

t two mixed trains run daily between Tairen 
PDalny) and Kw: u, and one mixed train be- 
tween Jingkow and Tiehling, in addition to which 
several trains are run outside the time-table. The average 
speed is close upon 20 miles an hour. 














May 1, 1908.] 


ENGINEERING. 





595 











STEAM-PROPELLED VACUUM CESSPOOL-EXHAUSTER. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, GREENWICH. 
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es UJ 


ivi 
URAL DISTRICT COUNCIi y 





Our illustration above shows a new motor vacuum 
cesspool-exhauster, which has just been constructed 
by Messrs. Merryweather and Sons, of Greenwich and 
London, to the order of the Epsom Rural District 
Council, for service in the higher parts of the district, 
where drainage systems do not exist. It is designed 
to replace the old system of emptying cesspools, and 
performs its work with much greater celerity and in a 
thoroughly sanitary manner. Instead of the objec- 
tionable matter being collected in buckets and put 
into ordinary tank-carts, it is drawn through a suction 
pipe into the large cylindrical tank at the rear of the 
vehicle. To effect this a high vacuum is created in 
the tank by means of a steam-ejector. 

The apparatus has been specially constructed to 
meet the requirements of the district. The over-all 
width is of sufficiently moderate dimensions to permit 
of its travelling along-the narrow country lanes in 
order to reach the cesspools with which it will have 
todeal. The frame is of channel steel, with strong 
cross-stretchers, mounted on four springs, steel axles, 
and heavy artillery wheels, those in the rear having 
tyres 10 in. wide, so as to be suitable for running over 
soft ground. The boiler is of the firm’s quick-steam- 
raising type, fitted with curved and inclined water- 
tubes, and is lagged with felt and planished steel. The 
engine is of the double-cylinder vertical type, with 
transmission giving two speeds of 5 miles and 1 mile per 
hour, and drives the rear wheels by means of steel 
roller chains. The steering-gear is of the divided- 
axle type, operated by a vertical screw-spindle, with 
necessary levers and rods. The driver’s seat, which is 
situated between the engine and boiler, forms the lid 
of a box for holding tools, &c., and is protected from 
the weather by a light galvanised steelawning. Coal- 
bunkers are fitted on the frame on each side of the 
boiler, and capacious water-tanks are arranged under 
the frame. The vacuum-tank, which has a capacity of 
about 750 gallons, is constructed of galvanised steel. 
It is fitted with a vacuum-gauge and a gauge to show 
depth of contents. A manhole is provided for cleaning. 
At the rear is a wheel-valve for opening and closing 
the suction inlet, and there is also a valve with a large 
delivery bend for emptying. The suction-pipe, which 
is + in. in internal diameter, and is of two kinds— 
flexible india-rubberand light galvanised steel—is fitted 
with gun-metal screws for connecting together, and is 
carried in strong brackets at each side of the tank. 

The method of working is as follows :—A vacuum 
having been created in the tank by means of the 
Steam-ejector, all yalves are closed. The necessary 
length of suction piping is then screwed on to the rear 
valve, and the end p down the cesspool. The 
inlet-valve is then opened, whereupon the sewage is 
drawn into the tank. As the efficacy of the system is 
dependent upon air-tight conditions iantive, it 
jollows that there is an entire absence of nuisance. 

A similar apparatus has been in the service of the 








Romford Rural District Council for the t three 
years, but in this case the vacuum is created by means 
of an air-pump in place of the steam-ejector. The 
Romford authorities have found the system a great 
success, especially on the score of economy, a savin 
of ‘about 80 per cent. being effected on the old meth 
with horse-vans. 





INDUSTRIAL NOTES. 

Tue fiftieth annual report of the Associated Black- 
smiths’ Society shows that in membership and finan- 
cially the society prospered generally in 1907. The 
balance to capital account was 1395/. 4s. 4d., and yet 
the year was not 3 favourable one for this branch of 
the engineering trades. The high price of material 
and of fuel was against both employers and employed, 
and keen competition rendered advances in wages 
almost impossible. The report, after alluding to 
these things, goes on to say that the trend of events 
is in favour of national agreements, instead of local 
agreements: one settlement to embrace all districts 
throughout the country. The employers appear to 
think the same, judging by recent reports and allu- 
sions to labour disputes. This will mean collective 
bargaining on a large scale, by the representatives of 
the great federations of employers and workmen. It 
is to be hoped that peaceful means will be sufficient 
to attain the end. 

The report alludes to the employers’ notices to reduce 
wages in December last over the Federated area ; the 
notices to the Boiler-Makers and Iron-Ship-Builders 
were national, instead of local. The ition thus 
created led to separate action ; the Engineers parted 
from the combined action previously sanctioned, and 
each trade acted sectionally to make the best terms 
possible. The Boiler-Makers and Iron-Ship-Builders 
and the Smiths accepted the employers’ terms, but the 
te queen and Shipwrights and others struck work, 
and caused much trouble on the North-East Coast. 
The Smiths submitted to a reduction on the Clyde of 
4d. per hour, and of 5 per cent. off piece rates ; on 
the North-East Coast of ls. per week, and 5 per 
cent. off piece rates from January 22, and a further 
6d. per week in March last, 

Financially the society started with a balance of 
24,811/. 18s. 7d. on January 1, 1907. 
income for the year was 8028/. 4s. 4d.; total available 
funds, 32,840/. 3s. The principal sources of revenue 
were contributions and entrance fees. Levies were 
paid for accident grants, benevolent grants, and 
contingent (strike) purposes, and legal expenses. The 
interest earned was only 789/. 4s. he expendi- 
ture on out-of-work benefit was 1549/. 13s. 6d.; strike 
pay at Barrow, 132/. lls. 8d.; sick benefit, 21097. 15s. ; 
funeral benefit, 307/. ; superannuation benefit, 7471. 13s. ; 
accident benefit, 300/.; benevolent grants, 201/.; con- 





tingent benefit, 157/. lls. 8d. Tables of all sources of 








The total | 





income and of all items of expenditure are given for 
over fifty years, and ces in hand. The 
balance at the end of 1907 was 26,207/. 3s. There was 
a gain in the year of 1395/, 4s.4d. Few unions can 
boast of saving in 1907. The accounts of this society 
are kept in such order, and such details are given in 
the report of the general office and of all the branches, 
that an intelligent member can see for himself where 
the money comes from and where and how it is spent. © 


The last report of the Boiler-Makers and Iron-Ship- 
builders is a saddening one. The total number on the 
funds was 14,439 ; in the previous month, 14,317. Of 
the aggregate, 2519 were on sick benefit, and 1736 on 
superannuation allowance ; all the rest were unem- 
ployed. There was a net decrease of 150 in member- 
ship, though 292 new members were admitted. The 
total expenditure in the month amounted to 23,968/. 
17s. 8d., of which nearly 60007. per week was paid 
in benefits. At the date of the report the disputes 
in the shipbuilding and engineering industries on 
the North - East t continued, and ‘the si 
are not too favourable to a speedy settlement.” The 
long and obstinate strikes of large sections of men 
were causing such dire distress to the strikers and 
their families, and to others not involved, that there 
isan urgent plea for weg i arbitration to effect 
a settlement.” But the plea is weakened by another ; 
thus, ‘‘ With compulsory arbitration we must have 
compulsory trade unionism’? How some of the labour. 
leaders urge compulsion. What would they say to 
compulsory non-unionism? It is a dangerous policy 
to start the engine of law to compel a man to do a 
thing which he has a lawful right to abstain from 
doing, and vice versé. But the report supports the 

lea thus: ‘“‘ Certainly you give up the right tostrike, 

ut you prevent a lock-out, or even the threat of one.” 
Both employers and employed, in cases of dispute, 
refuse arbitration, often condemn it ; how are they to 
be compelled? The report supports the view by 
quoting the Board of Trade returns as to the settle- 
ment of disputes in the last five years, showing the 
results, They are sad enough ; but can it be expected 
that compulsory arbitration will cure all the evils in 
the industrial world? On the North-East Coast the 
men will not accept the ruling of their own leaders, 
and the decisions of their own executives. 





The Labour Party deserve commendation for their 
admirable reports and publications, however much 
one may differ from their policy and measures. The 
= y circular, dated April, 1908, gives briefly but 

early the lines of policy for the current Session, and 
the part allotted to the several Members in the House 
of Commons. Mr. J. R. Clynes is the chairman for 
the present year. The newly-appointed National 
Party agent is Mr. Arthur Peters. There were ninety 
applications for the post; the sub-committee selected 
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six to go before the executive, Mr.’ Peters being 
elected. His work relates to organisation, election, 
and registration law. I1t is intended to create 4 kind 
of National Bureau, so as to keep in touch with all 
the constituencies where the Labour vote is of con- 
sequence to the Labour Party. The contest at Leeds 
is reverted to, and the disastrous defeat of the Labour 
candidate through local differences ; but Mr. Fox had 
the full benefit of the Labour Party’s funds. His poll 
was, in 1906, 4030; in 1908, 2451. Pamphlets and 
leaflets on important questions are being issued at alow 
price. 


The extreme folly of the strikes on the North- 
East Coast is accentuated by the last report on 
the state of the engineering and shipbuilding trades. 
Excluding those on strike, the proportion of members 
of the engineering unions unemployed was 23.4 

r cent., and in the month previous, 16 per cent. 

n the shipbuilding unions the proportions were, in- 
clusive of those on strike: on the Tyne, 37.7 per 
cent. ; on the Wear, 40.2 per cent. ; on the Tees and 
at Hartlepool, 50.5 per cent.; in the month previous 
the proportions were : 31.4 per cent., 48.8, and 44.4 ee 
cent. respectively. On the Clyde, without a strike, 
the proportion was 18,1 per cent., and in the previous 
month, 18.9 per cent. On the Humber the propor- 
tions were 20.8 per cent. and 12.4 per cent. respec- 
tively. The Og for the United Kingdom was 
21.5 per cent. and 20 per cent. respectively for the two 
months. Only on the South Coast and the Mersey 
were the conditions fairly good. In the engineerin 
branches the average of unemployed in the Uni 
Kingdom was 7.1 per cent. ; previous month, 5.9 per 
cent. Next to the North-East Coast, the largest pro- 
P »rtions of unemployed were at Glasgow and the Clyde, 

4.3 and 12.3 per cent. respectively for the two months; 
and for East Scotland, 12.9 and 10.9 per cent. respec- 
tively. In the Lancashire districts engineers were 
busy in the textile-machine shops, with overtime, and 
and at the general engineering shops trade was 
moderate ; with ironfounders it was fair, in other 
branchesdull. Inthe Manchester, Salford, and Liver- 
pool districts the proportion of unemployed was 5.8 
per cent.; previous month, 5.1 per cent.; in the 
Oldham, Bolton, Blackburn, and Burnley districts, 
4.7 and 3.9 per cent. respectively in the two months. 
In the Midlands, Birmingham, Wolverhampton, and 
Coventry districts the proportions were 6.2 and 4.9 
per cent. respectively in the two months. Only in 
two districts was there a decrease of unemployed —of 0.3 
and 0.5 per cent. respectively. The figures show the 
madness of the strike mania on the North-East Coast. 


The sixteenth annual conference of the Independent 
Labour Party was held last week at Huddersfield, 
The chairman was Mr. J. Ramsay Macdonald, M.P., 
the secretary of the Labour Party, whose opening 
address was applauded. The total number of branches 
represented was 268—last year, 100; the number of 
delegates present was 400 — last year, 223. The 
Colne Valley election caused considerable discussion, 
Mr. Victor Grayson, M.P., having complained of 
shabby treatment by the Administrative Council of 
the I.L.P. Members of the council defended their 
action, and also the reference to the matter in the 
report presented. The motion to refer back the 
report was defeated by 336 votes to 144. There is no 
rule without an exception, the old adage goes, and the 
council made an exception in Mr. Grayson’s case, for 
he is not expected to sign the constitution, but only to 
co-operate, The conference adopted this, and Mr. Gray- 
son, M.P., stands independent of the Labour Party. 
Some of the delegates wanted to know the terms and 
conditions of the compact between Labour Members 
outside and the Labour Party ; Mr. Macdonald care- 
fully evaded the questions, as the negotiations were not 
completed, but stated that the compact would be a 
purely Parliamentary one. 


The annual conference of the National Shop-Assis- 
tants was held at Cardiff in the Easter holidays. The 
union includes in its ranks clerks and warehousemen. 
One resolution does not reflect credit upon the 
trustees and the delegates at the conference. It was to 
the effect that the extra pay accorded by the execu- 
tive to the general secretary for Sunday labour should 
be surcharged to the members of the executive who 
voted for the extra remuneration. This was carried 
by 119 votes to 27, when the general secretary declared 
that he would refund the money paid to him for 
Sunday work. Now these men clamour for shorter 
hours and for overtime pay, and yet they refuse to 
pay their own secretary for Sunday work. It is not 
a good example to set employers when demands ara 
made for extra overtime pay. The conference also 
decided to reduce the number of organisers to five 
instead of six; to affiliate to the General Federation 
of Trade Unions, and to adopt Mr. J. A. Seddon as 
their Parliamentary candidate at a cost of about 500/. 
a year. Mr, Seddon, M.P., is a miners’ candidate, 
but he has been selected for his services to shop- 
assistants. The motion was opposed, but carried by 





112 votes to 21. The strikes of shop-assistants at 
Kentish Town and at a Glasgow house were discussed ; 
in the first case the executive was criticised, in the 
second 50/. was voted. g 


At the annual conference of the Postal Clerks’ 

Association the proposal to affiliate to the Labour 
Party was defeated ; also the proposal to take another 
general vote on the question. A resolution was carried 
to approach the Postmaster-General on the subject of 
transfer of work to other sections of employé;, 
The Northumberland Miners’ Association have 
passed a very strong resolution condemnatory of the 
decision of the Independent Labour Party to send 
missionaries into the district to influence the mem- 
bers of the association in the coming ballot as to 
joining the Labour Representation Committee. The 
executive declare that the Northumberland miners are 
quite capab!e of judging for themselves without the 
aid of outsiders. The resolution referred to such 
interference as an impertinence. 


A y nye and dangerous crisis has arisen in the ship- 
building trades—namely, a threatened lock-out in all 
the chief centres of this large and important industry. 
The men had been given up till ‘April 25 to reconsider 
their position, and on the 24th the representatives of 
the employers and of the nine trade unions involved 
met in conference at Carlisle, when the result of the 
ballot of the men was disclosed. The questions put 
to the men were two :—Whether they would assent to 
the p reduction of 1s. 6d. per week, or, as an 
alternative, refer the matter to arbitration. To the 
latter, however, the em + oy had not assented. At 
the conference last week the employers declared that 
the men’s leaders had no right to put arbitration 


before the men as an alternative, as it was not the 


issue before them ; and, further, that they (the em- 
loyers) could not alter the terms of their ultimatum. 

he result was that the men refused to accept 
the proposed reduction of ls. 6d. per week, The 
National Federation of Shipbuilders, therefore, had 
the following notice posted on Saturday morning at 
the pe stens A on the Clyde, the North-East Coast, 
and at Barrow, Hull, Birkenhead, Leith, Dundee, and 
Aberdeen :—‘‘ The Shipbuilding Employers’ Federa- 
tion. Strike of Shipwrights, Joiners, &c., in the 
Tyne and Tees and Hartlepool districts. The societies 
representing the trades at present on strike in cer- 
tain yards of the Federated employers having re- 
jestell the proposals made by the Federation at the 
recent conference in Edinburgh for a settlement of 
the sectional wages strike in the above districts, the 
Federation has resolved :—‘ That the services of the 
members of the following societies employed in the 
Federated shipyards be pr sees with after Saturday, 
May 2, 1908: Amalgamated Society of Carpenters and 
Joiners ; Associated Carpenters and Joiners’ Society ; 
Associated Shipwrights’ Society ; Wear Shipwrights’ 
Society ; Amalgamated Union of Cabinet-Makers ; 
National Amalgamated Furnishing Trades’ Association; 
Amalgamated Society of Mill Sawyers, Wood-Cutting 
Machinists, and Wood-Turners.” The positionis a most 
regrettable one from “seg! point of view. The men, 
of course, allege that the fault lies at the door of the 
employers, but impartial onlookers do not share that 
opinion. Either the men have been badly led and 
wrongly advised, or they have been pig-headed enough 
to follow their own devices, as in the case of the 
engineers on the North-East Coast. The lock-out 
notices, it appears, paste 4 affect the shipwrights, the 
joiners, and other wood-working trades, and some 
others. Those on the North-East Coast are already 
out, as also are the engineers. The boiler-makers and 
iron-shipbuilders accepted the reduction, but even 
these will be largely affected by a lock-out. 
it is expected that from 80,000 to 100,000 men will be 
involved unless the lock-out can be averted. The 
men cannot in fairness allege that the employers have 
been imperative in their terms and conditions ; they 
have given every opportunity to the men for consulta- 
tion with their leaders, and for conferences of the two 

rties. The men who struck work are responsible 
or the present disastrous situation, and in one case 
the cause of labour has lost an upright champion by 
the men’s attitude. 


The question of a reduction of 124 per cent. in the 
wages of Scottish mivers has been referred to arbitra- 
tion. It involves, it is said, the wages of the whole of 
the Scottish coal-fields, to the extent of 100,000 work- 


people. 


At a conference of representatives of employers and 
of the Cleveland miners and quarrymen at the end of 
last week it was agreed that the men’s wages should 
be reduced 5 per cent. for the current thres months. 
There was no strike or stoppage of work. 


The North-Eastern Railway employés do not appear 
to be at all satisfied with the railway directors. 
‘*Divine discontent” is rampant in the north-eastern 
districts of Great Britain, but it does not bring peace. 


Indeed, | also the 





ON SOME UNSOLVED PROBLEMS IN 
METAL-MINING.* 
By Professor Henry Louis, M.A., M. Inst. C.E. 

_ I SHOULD like at the outset to say how greatly I appre. 
ciate the invitation of the Council to deliver the sixteenth 
James Forrest lecture. Apart from all other considera. 
tions, I value the privilege of contributing to the series of 
lectures 80 brilliantly inaugurated five years ago by Mr. 
Maw, which has been intended to deal with the unsolved 
problems in all the various branches of engineering. The 
a section assigned to me is that of “‘The Uasoi ved 

blems of Metal-Mining,” and it would be difficult to 
suggest a more fascinating subject, the only fault that can 
be urged against it being that these problems are so com- 
plex and multifarious that I cannot hope to bring more 
than a‘small fraction of the whole to your notice to-night, 

The relations of mining to “gnats in general pre- 
sent several berate of interest. The great founders of our 
Institution defined oneinparing 08 “the art of directing 
the great sources of power in Nature for the use and con- 
venience of man.” Admirable and comprehensive as this 
definition is, I could wish that for to-night the idea might 
be slightly expanded and the phrase mentally moditied 
to ‘‘directing the resources of Nature,” so as to cover 
more completely the subject that I have the honour of 
bringing before you. The resources of Nature, which 
man has to u as best he can, are twofold—namely, 
force and matter; and whilst it falls to the lot of the 
miner to’ wrest both from Nature’s most secret store 
for the benefit of his fellow-men, it is the coal-miner 
who supplies the engineer with one of the most potent 
of the forces of Nature in a convenient and portable 
form, whilst.the metal-miner has merely to provide 
him with the materials that enable him to apply this 
power to advantage. Whilst it would be impossible, 
on the one hand, to imagine modern engineering without 
steam-power, it is, on the other, no less so to think of it 
without the use of metals for tools, machines, construc- 
tional work, &c. Power has, indeed, been applied without 
the use of metals, and some of us have seen rude water- 
wheels made entirely of wood, such as the ingenious 
Chinese constructed centuries ago, and still construct to- 
day ; but the incomparably vaster forces of steam or elec- 
tricity can only be utzlised by the aid of metals. The metal- 
miner may therefore claim his place in the modern engi- 
neering world as the great purveyor of the raw material 
which it is the engineer’s province to utilise, although it 
must not be forgotten that it has to pass through the hands 
of the metallurgist before it reaches the engineer. The un- 
solved problems of metallurgy have been dealt with most 
ably by Mr. Hadfield in a previous lecture of this same 
series. have, therefore, to consider to-night the pro- 
blems connected with the extraction of the ores of the 
metals from their natural deposits within the earth’s 
crust, and their production in such a form as shall enable 
the metallurgist to deal with them. In some cases, 
notably in gold-mining, the line between mining and 
metallu is not very s| ly defined ; but, as a rule, 
the provinces of the miner and the metallurgist are quite 
distinct. I may, however, remind you that this was not 
always the case, and that in the early days of the art the 
same man was both miner and smelter, the Greek word 
Metallon, the root of our word metal, meaning originally 
what we should now call a mining prospect. 

Even within these limits, within which I shall confine 
my observations, the subject of mining, thus defined, is 
still one of extreme complexity, and the whole of this 
complex subject bristles with unsolved problems. In one 
sense every mine is an unsolved problem from the day the 
first pick is put into the ground until the mine is finally 
abandoned as exhausted ; and even then it is not always 
certain that it really is worked out, and that sinking or 
driving another 10 ft. might not give it a renewed lease 
of life. Unlike most engineering problems, which have 
generally to be solved before work is commenced, 4 
mining B pre is never fully solved until all work upon 
it is finally concluded. 

It is usual to subdivide mining into the various heads 
of :— Prospecting or searching for mineral deposits; 
opening up these deposits ; exploiting or working them, 
including herein also the overcoming of obstacles to 
proper working, by means of pumping and ventilation ; 

t tion of the mineral, when gotten, to the 
earth’s surface ; and, finally, the dressing or preparation 
of the crude mineral, for the use of the smelter. 
Each one of these sections of the art of mining has its own 
unsolved problems in abundance. : Sa 

At the very outset, even before we are in a position 
to attack the different subdivisions of the subject, we are 
brought face to face with what may almost be described 
as one of the fundamental problems underlying the whole 
of metal-mining, and one the solution of which can 
never attain finality. The work of the metal-miner being 
limited to the extraction from the earth’s crust of the ores 
of the various metals, whilst it is the business of the 
metallurgist to smelt these, so as to reduce therefrom 
the m that they contain, and to fit the latter for 
their use in the arts, the question, What constitutes an 
ore? is one that the miner cannot answer for himself, and 
for the reply to which he is dependent entirely upon the 
development of metallurgical science for the time being. 
Not all metalliferous minerals are ores from the smelter's 
point of view. Take, for example, an ordinary brick 
clay, which is a complex hydrous silicate, containing, 
say, 15 per cent. of aluminium and 5 cent. of iron. 
It is true that we can extract both these metals from 
it by a series of complicated laboratory processes, 
but no means for doing this economically on « prac- 
tical working scale have yet been discovered. Hence 





* The James Forrest lecture, delivered before the 
Institution of Civil Engineers, April 27, 1908. 
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no one would dream of calling clay an ore of alumi- 
nium, and far less of iron. Nevertheless it is not 
beyond the bounds of possibility that our modern metal- 
largists, or their younger and more progressive brethren, 
the electro-metallurgists, may within a few years devise 
some practicable process for extracting aluminium from 
clay, when clay would straightway me an ore of 
aluminium, though it is not one now; and if .——— it 
happened that comparatively pure oxide of iron were 
obtained as a by-product in the same the clay 
might even be reckoned as an ore of iron also. Until 
some such process shall be devised, clay is looked upon b 
the metal-miner as a non-metallic mineral—as so mu 
worthless gangue or waste. The history of metal-mining 
has shown again and again that the waste rock of one 
generation is the valuable ore of another; as, for ex- 
ample, the zinc-blende of the Alston district, which is 
now being recovered from the waste which the old miners 
had left behind as worthless in their excavations, or had 
thrown aside on their waste-hea the value of the 
mineral having been recognised when a Belgian metal- 
lurgist discovered how to extract zinc from it. 

he point may be further illustrated by a consideration 
of the world’s supply of iron ore ; iron, the most useful of 
all metals, is at the same time, next to aluminium, the 
most abundant, geologists calculating that 4.7 per cent. of 
the earth’s crust consists of iron ; if this estimate be cor- 
rect, the very small portion of the earth’s crust under- 
lying the London metropolitan area (15 miles radius) down 
to the depth of only one mile would contain no less than 
000 million tons of iron, none of which is in the 


form of a true iron ore ; this figure may be compared with | d. 


the statement of Mr. Hadfield, in his interesting lecture 
of two years ago, in this same series, to the effect that the 
known iron ore deposits of the whole world would prob- 
ably be exhaus in one or two centuries from now ; 
that is to say, would contain only something of the order of 
50,000 million tons of iron. Thus the mere fact of the 
existence of iron in a given mineral does not constitute it 
an iron ore, but the iron must be present in such quantity 
as to render possible its economical extraction. At the 

mt day no one would call a mineral containing less 
than 25 per cent. of iron aniron ore, and unless it contains 
double that percentage, it will not finda very ready or a 
very appreciative market amongst iron-smelters. 

It is important to remark that a mineral mass con- 
taining too little of a metal to rank as an ore in the 
present condition of metallurgical science may attain to 
that commercial dignity in one of two different ways, 
according to its intrinsic nature; thus a homogeneous 
mass, such, for example, as a ferriferous shale with 15 per 
cent. of iron, could only become an iron ore if some cheap 
metallurgical method of extracting the iron from it were 
discovered ; if, on the other hand, the rock were a schist 
with grains of magnetite, equal to 20 per cent. of the mass, 
disseminated through it, and therefore containing also 
about 15 per cent. of iron, it might be quite feasible to 
crush down the mass, and by suitable means to separate 
the magnetite from the non-ferriferous constituents, so 
as to concentrate the whole of the iron within 20 or 25 
per cent. of the whole, and thus to produce a high-grade 
concentrate quite rich enough in iron to be worth smelting 
by existing methods. Such operations of concentrating or 
dressing fall within the province of the miner, since it 
is his business to deliver the ore to the smelter in a con- 
dition fit for metallurgical treatment. Acccetingy. im- 
provements in the art of dressing, equally with advances 
in metallurgical practice, are gradually widening our 
poe tet of what constitutes a commercially valuable 
metalliferous deposit. The miner and the metallurgist 
are thus each working upon different, although converging, 
lines towards the solution of the same problem, and an 
improvement in either art will help to extend the sphere 
of operations of the miner, and to enable him to turn to 

account previously worthless material, 

As the result of such improvements in the last few 
decades, the whole trend of modern mining is towards 
the utilisation of large deposits of low-grade material, the 
increased scale of operations enabling economies to be 
effected that were impossible whilst small quantities alone 
gp vary with. It is inevitable ey the pene | should 

ca upon to treat progressively poorer an rer 
material: in the first pleon, it is obvious that will 
always have been the richest deposits that were the first 
to be attacked, and that no man would have opened up 
low-grade deposits when richer ore-bodies were equally 
available; and, secondly, there are good grounds for 
Saying that in many cases the higher-lying portions 
of ore bodies are the richer. do not mean to say 
that ore-deposits, as a general rule, get gradually poorer 
in depth, but that ores lying above the natural water- 
level of a district are apt to undergo a kind of natural 
concentration, usually spoken of as ‘‘secondary enrich- 
ment,” by which their tenour of metal has been ed 
raised above the average of the entire mass. The gold- 
bearing deposits of Johannesburg and of West Australia 
are familiar cases in point, where deposits, very rich at 
the surface, were Sot ym be of only moderate richness in 
depth. Another illustration is furnished by copper-mining. 
In an interesting discussion upon one of the earliest 
mining papers read before this Institution, in 1858, Mr. 
John ‘Taylor, a well-known authority on Cornish mining, 
18 reported as follows *:—‘* Within the. last few years 
some of the mines in Cornwall had undergone so rapid an 
exhaustion that the percentage of copper was barely 6 per 
cent. from the ore raised, whereas, within his own recol- 
lection, the yield was ordinarily 8 and 9 per cent, This 
rendered it necessary to watch with earnestness and 
attention any machinery adapted for the better sepa- 
ration of the various substances found in combina- 





* Minutes of Proceedings of the Institution of Civil 
Engineers, vol. xvii., page 214. ‘ 





tion with the = guntectionty Prey just half a 
cen later, average yield o ’s copper 
png ye ~ 3 per cent.; yet in 1858 the world’s total 
output of copper was but some 70,000 tons (out of which 
Cornwall contributed about one-fifth), whilst to-day it is 
over 700,000 tons, or ten times as great, the production 
of Cornwall being utterly insignificant, and individual 
mines producing up to 40,000 tons yearly. The same is 
true of every other metal; the total production has in- 
creased enormously, the individual producers are operat- 
ing on @ far vaster scale, and yet the richness of 
the ore treated has steadily decreased. This same trend 
must continue in the future, as it has in the b, 
so that one of the cardinal problems that will ront 
our successors will be how to work with profit minerals 
of lower grade than any that we have yet attacked, 
so as to enable the miner to include within his sphere 
of y -aacane deposits too poor for us to deal with 
to-day. 

Very much more might be said on this subject, but I 
shall content myself with the above suggestions of the 
problems involved in the objects of metal-mining, and 
shall pass on to the discussion of those bearing upon the 
methods of mining ; and here I shall propose to consider 
separately those arising from each of the heads into which 
I have divided the entire subject. 

Prospecting.—A mineral deposit, generally speaking, 
can A jiscovered when it happens to ay at the 
surface of the earth ; when its outcrop is known the prob- 
able cong of the deposit in depth may, or may not, be 
capable of being deduced with a certain degree of confi- 
ence, according to the nature of the deposit. If it 
seppeas to form a regular geological stratum parallel to 
the beds above and below it, its position in depth can be 
approximately calculated, once its outcrop and the direc- 
tion and amount of its dip are known; metalliferous 
deposits rarely, however, affect this t although such 
examples of it as the ironstone of Cleveland, t 
p> eee wed of Mansfield, the auriferous banket of 
Johannesburg, &c., may quoted. Many metal- 
liferous minerals occur in veins traversing the stra’ 
such veins being simply fissures in the earth’s crust fill 
with a variety of mineral substances, some of which are 
metalliferous ; these es may show a certain measure 
of regularity in their direction and dip, but the latter is 
often very steep, and this fact, together with the changes 
in character, frequently quite abrupt, to which they are 
subject, renders their exact location a matter of great 
difficulty. Yet again a very large number of deposits of 
metalliferous minerals form irregular 7 more 
or less lenticular in shape, the positions of which obey no 
known laws, and the location of which in depth is little 
better than a matter of chance. 

Sometimes we know, as in the irregular deposits of 
red hematite of Cumberland and Lancashire, that these 
are apt to follow certain lines of faulting or of contact 
between certain strata, so that a clue to their probable 
position may be obtained, but in most cases, unless such 
deposits come to the surface somewhere, the likelihood of 
their ever being discovered is but small, and most of 
them owe their discovery to some lucky accident ; thus 
the important deposits of nickelliferous and cupriferous 
pyrites of Sudbury, Ontario, were only discovered 
through the accidental exposure of an outcropin a railway 
cutting. 

The possibility of determining by some means the 
whereabouts of the hidden treasures of the earth has 
long been an object of the miner’s desire, the methods 
for accomplishing which range from the medieval adept 
with his divining-rod, belief in which is not wholly extinct 
to-day, down toa series of modern attempts to use electric 
currents for the same purpose. Up to the present, these 
attempts have been unsuccessful, in spite of the ambitious 
claims of some of their advocates ; thus one inventor—I 
need hardly say he hailed from the Western States of 
America—not only claimed that he could discover the 
existence of a hidden vein of quartz, and whether it was 
auriferous or not, but would even undertake to say how 
many ounces of gold it would carry totheton. _ 2 

In view of the fact that minerals differ so widely in 
their electric and magnetic properties it is quite possible 
to conceive that some method of detecting concealed 
mineral deposits by these means may bedevised. Indeed, 
for one particular class of minerals such a method has long 
been in existence: in Scandinavia there are many 
deposits of magnetite, and many others of which magne- 
tite forms a constituent, so that all such deposits dis- 
tinctly affect a magneticneedle. The Swedish prospector 
has long used the so-called mining compass, which con- 
sists essentially of a small magnetic needle so suspended 
as to be able to move both horizontally and vertically. 
When this compass is brought over ground in which such 
deposits of magnetic mineral exist, the needle indicates 


their presence by its change of dip, so much so that it has | p’ 


been customary for years past in Sweden to buy and sell 
mineral properties by their ‘*compass-drag,” or their 
effect on the miner’s compass. Indeed, one simple- 
minded old Scandinavian farmer is said to have made 
quite a good thing of it—until he was found out—by sell- 
ing parcels of land for mining by the aid of a 
small but powerful bar-magnet inserted in the end of his 
walking stick. 

Until, or unless, such a method applicable to all forms 
of metalliferous deposits be discovered, we shall be com- 
a to fall back upon such slender information as may 

derived from geological evidence; if we had some 
definite knowledge of the laws that regulate mineral 
deposition, we oe to be able to ict under what 
conditions, or in what places, a search for such deposits 
might bly be attended by success, but the science of 
mineral deposits is very far from having reached such a 
pitch ; and, unfortunately, British geologist have got 
into the habit of neglecting this branch of economic 


he | kind of diamonds suitable for this 





geology, caused, perhaps, by the somewhat ostentatious 
contempt that our pam eer md exhibits for it.. At 
the t day the old ish miner’s dictum, *‘ Where 
she there she be,” very nearly sums up the whole of 
our knowledge of the laws regulating the distribution of 
mineral deposits. 

When, by any moon some ~~ is ~~ of ~ 
approximate position of a mineral deposit, it has to 
more precisely located by boring. ing is of but little 
value for tracing mineral veins, owing to their going down 
so nearly vertically and to their great irregularity, but it 
is often used to locate irregular masses of ore: for ex- 
-—_ bore-holes have recently been employed successfully 
in Cumberland for proving deposits of red hematite in 
the carboniferous limestone, even where this is overlain 
by Triassic rocks. Obviously bore-holes are most valuable 
when stratified deposits have to be tested, and everyone 
will remember the conspicuous success that attended their 
use in proving the ara in depth of the auriferous 

yy eee th 

e deepest ole put down up to the prezent is 
one at Paruschowitz, in Upper Silesia, which attained a 
depth of 6573 ft,; it commenced at a diameter of 12.6 in. 
and finished at 2.7 in., and it is easy to imagine the diffi- 
culties that attend the boring of so small a hole to ths 
depth of 1} miles. The engineersin ch stated that 
they could not have sueahed this depth had not Mannes- 
mann weldless steel tubes been available for the boring- 
rods. I mention this fact as illustrating the dependence 
of mining upon the allied arts, for at first sight few would 
imagine that an improvement in special rolling-mill prac- 
tice could increase our knowledge of the deeper portions 
of the earth’s crust. 

Bore-holes such as these are now always made by means 
of the well-known diamond drill, which brings up 4 core 
of the rocks passed through, and thus affords positive 
information respecting them. Unfortunately, the onl 
, or rpose—the dar 
opaque stones, showing no distinct cleavage, known in 

e trade as ‘‘carbons "—are very scarce and proportion- 
ately dear, so that diamond-drilling is now a very costly 
o——_— ; I have, however, poe | grounds for sayin 

at we are within a measurable distance of seeing suc 
** carbons,” or at any rate ‘ boot,” produced artificially. 
For rocks of moderate hardness these diamonds have of 
late years been replaced to some extent by shot made of 
— hard-chilled iron, but these are of little use in 
the harder rocks. One of our greatest needs at the present 
moment is a metal that shall be strong, tough, and ver: 
considerably harder than quartz ; the production of suc 
@ material would conduce more to the technical advance- 
ment of several branches of mining than almost any other 
discovery that could be named. 

Over and above the difficulty of making the bore-hole 
there is the further one that most bore-holes, especially 
when made by oe as ——— from percussive 
boring, do not go down straight, but are apt to be 
deflected, sometimes considerably, from the vertical. - A 

of work has been done on this subject by 

essrs. H. F. Marriott, J. N. Justice, E. F. 
and others, who have devised instruments for record 
and —- the deviation of a bore-hole from the vertical; 
numerous deviations of as much as 1 in 3 have been 
noted, and in one case, recorded by Mr. Marriott,* a 
deviation of no less than 2185 ft. in a — of 4802 ft. 
was shown to exist. The determination of the angle that 
a bore-hole makes with the vertical can now be done with 
a fair degree of accuracy, but no perfectly satisfactory 
means of determining the direction of the deviation has 

et been devised ; workers on this subject have hitherto 

content to rely upon the indications of the magnetic 

needle, and the sources of error to which these are liable 
are too obvious to need mention. 

This portion of the subject offers a most promising 
field, not only to inventors and discoverers but also to 
geologists and scientific investigators, and the man who 
succeeds in it, and enables ore deposits to be discovered of 
which thereis no indication at the surface, is entitled not 
only to look for rich reward for his labours, but to con- 
sider himself—more than most men—a benefactor of 
mankind. a Dep Stinecd a 

Opening up Mineral osits. —Mine eposits ma: 
be distinguished as superficial, shallow, or Pre pon in 
the earth’s crust: the first of these require no openin 
up, properly speaking ; the second can mostly be open: 
up by adit levels, whilst the third class can only be 
reached by means of shafts. The superficial will, of 
course, be the first to be exhausted, and it may be said 
that to-day few are left except those which, owing to 
their low grade, their inaccessibility, or some similar 
cause, presented insuperable obstacles to mining opera- 
tions in the past ; even the number of deposits attackable 
through adit levels is rapidly diminishing, so that the 

reparatory operations of the future will be mainly, if 
not exclusively, by shaft-einking. 
It may fairly be said that the technique of shaft-sinking 
has undergone such t improvements in recent years 
that it is now probably quite equal to any demands that 
can be made upon it for some time to come. The deepest 
shafts in the world are in the copper-mining district of 
Lake Superior, where there are at least two close upon 
5000 ft. indepth. With the exception of this district, of 
a few shafts in the Bendigo district of Victoria, a few 
at Johannesburg, and some in the Przibram mines, in 
Bohemia, it may be said that there are practically no 
shafts in metal mines over 3000 ft. deep, so than the 
ability to reach considerably greater depths than have 
hitherto been attained in most mineral fields may be 
taken for granted. Indeed, as far as the actual sink- 
ing is concerned, there would probably be no serious 





id Transactions of the Institution of Mining and Metal- 
lurgy, vol. xiv., 1904 5, page 267. 
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difficulty in sinking a shaft 10,000 ft. deep, provided 
that vcd te tooun with certainty that a de- 
posit of ore would be met with of sufficient value to 
recoup the outlay incurred in such a sinking ; in other 
words, the main pr connected with deep sinking 
are economic rat than technical. Apart from the 
difficulties of hoisting and pumping, to which I shall 
refer later, the main obstacle to very deep working will 
probably be the effect of the high temperatures that are 
met with at such depths upon the workmen employed. 
Men can work in very hot places in dry heat, but moisture 
combined with heat affects them rapidly. 

In the mines on ——— r in belo in 1868, 
temperatures up to 140 deg. Fahr. (dry were regis- 
tered, yet = on able to work, although only for 
two-hour shifts. Men seem to feel the effects of moist 
heat when the wet bulb registers about 75 deg. Fahr., 
and must then commence to strip, so as to expose a 
greater surface of the skin for evaporation, and the limits 
of working power seem to be reached at about 100 deg. 
Fahr. in a moist atmosphere. Mi, . 

It may, however, be urged that the artificial cooling of 
working places is neither difficult nor costly, and that 
with “the increasing employment of mechanical devices 
underground, the amount of physical exertion required 
from the miner is continually diminishing. _ 

As a general rule, we find in deep sinkings that the 
deeper-seated strata are firm, hard, comparatively free 
from water, so that the real difficulties that the sinker 
has to face are practically confined to the first 1000 ft. ; 
his worst enemy is undoubtedly wet, —- ground, 
such as quicksand; but with modern meth it may 
fairly be said that even the worst cases present no in- 
pe pom obstacles, except such as may arise from finan- 
cial considerations. I need not therefore detain you with 
— longer discussion of the problems involved in shaft- 
sinking. 

I se just refer to a subject of nial discussion 
among mining engineers—namely, the question of rect- 
angular versus round shafts. The rectangular shaft, lined 
with timber, is, of course, by far the older form, circular 
shafts, lined with masonry or cast iron, being compara- 
tively modern. Each form has its own advantages and 
drawbacks, and the use of one or the other form is to 
some extent a matter of local custom. The potency of this 
factor is well exemplified by the fact that in the Northum- 
berland and Durham coal-field practically every shaft is 
circular, whilst we have only to cross the border to find that 
in Fifeshire, under almost identical geological conditions, 
practically every shaft is rectangular. Although itis true 
that girders of various forms and materials have been 
in recent times for lining rec shafts, it may fairly 
be said that shafts of this shape lose many of their advan- 
tages when their original timber supports are replaced 
by other more costly materi the main objection to 
timber being its perishable nature. Hence, as deep shafts 
can never hope to be economically remunerative, unless 
they command a very extensive mineral deposit, and 
remain in commission a gare ag eye | long period of 
time, it seems natural to expect that the mining condi- 
tions of the future will bring the round shaft, with its 
more permanent lining of iron or masonry, into more and 
more general use. For deep mines, where the ventila- 
tion will demand careful study, the round shaft also 
offers certain advantages over the older forms. I further 
incline to the opinion that the modern constructive 
material—reinforced concrete—will be found of greater 
value to the miner for lining shafts, and, indeed, also 
generally for supporting excavations underground ; it has 
seanty been opted with advantage in a few cases, and 
I fully expect to see its use extending in the near future. 


(To be continued.) 








Manx Harsours.—Re have been issued by the 
Isle of Man Harbour Commissioners as to pro 
extensions in Douglas and Port Erin Harbours, It is 
suggested that at Douglas the present Red Pier should 
be lengthened 400 ft., and that the Red Pier and Victoria 
Pier should be connected at their yy ogy roots by a 
viaduct. The cost is estimated at 137,616/. At Port Erin 
it is suggested that a landing-pier 200 ft. long and 35 ft. 
wide should be built inside, and lel with, the break- 
water at an estimated cost of 12,500/. The pier will 
increase the shelter of the harbour. 


Tue Srrenctu or Onarn- Links. — Bulletin No. 18, 
“The ey of Chain-Links,” by Mr. G. A. . 
enough and Mr. L. E. Moore, has just been issued by 
the Engineering Experiment-Station of the Universit; 
of Illinois. A series of experiments on chain-links an 
circular rings, covering a period of two years, has been 
made for the purpose of confirming, or disproving, a 
theoretical ysis of the stresses in links and rings. 
A comparison of calculated and measured distortions 
affords the desired test. ‘The result of the experi 
is a complete confirmation of the analysis. Having a 
reliable theory, the bending| moments and maximum 
stresses are calculated for links of various forms, 
es —,. = age om are ap) a to the for- 
mule for the ing of chains given by Unwin, Bach, 
and Jeis' Tt is shown that the usual formule for 
chain-loads give maximum tensile stresses of 33,000 Ib. 
to 40,000 Ib. ane inch, and maximum com ive 
stresses of &,000 b. per square inch. New formule 
for safe loads are proposed. The bulletin is concluded 
with four grey giving in full the theoretical dis- 
cussion which is the of the experimental work. 
This bulletin will be of special interest to all engineers 
and manufacturers who are concerned in any way with 
hoisting and transmission. Copies may be obtained 
upon application to the Director, Engineering Experi- 
ment-Station, Urbana, Illinois. 


FACTORS OF SAFETY IN MARINE 
ENGINEERING.* 


By Professor JoHN OLIVER ARNOLD, of Sheffield 
University. 
(Concluded from page 566.) 

On Ghost-Lines.—Annealed large shafts nearly — 
exhibit decarbonised ghosts. In order to avoid scientific 
confusion, and any appearance of encroaching on the 
domain of an eminent scientist, it may be well at once to 
state that ‘‘ ghosts” of steel are invariably materialised 
and dangerous, and in the author’s experience (which, 
however, is quite subject to revision) the sequence of their 
~ ea Be pe aia 

na ingot, irrespective o' iqua’ scrap} 
upper thivd, fa parts of which the phosphorus, for instance, 
may exceed 1 per cent., there is always more or less a 
eases of the mobile elements, carbon, sulphur, and 
phosphorus, to a series of centres. Investigations on the 
** Diffusion of Elements in Iron,” carried out at the Shef- 
field University College, and published in the Journal of 
the Iron and Steel Steel Institute, No. 1, 1899, indicated 
the mobility of carbon to be about five times as great as 
that of sulphur, phosphorus, and nickel. The upper micro- 
graph in Fig. 5 shows a dark etching nod “ee 
gation area. This consists of iron containing an undue 
proportion of (a) an isomorphous mixture of the double 
carbides of iron and manganese (x Fe;C, y Mn;C); (b 
dissolved phosphide of iron (FesP); (c) small segrega’ 
irregular globules of sulphide of manganese (MnS). On 
forging the ingot the angular or martensitic structure is 
en up, whilst the nodular segregate is drawn out into 
a dark etching-rod (see also res ge a Fig. 5, page 599). 
In such a Fm gr 4 the elongated segregation, which is 
relatively , is in turning operations jumped by the 
tool, leaving in faint relief a relatively white line ; hence 
the turner’s somewhat far-fetched name ‘‘ghost.” During 
rolonged cooling at a low red heat, the carbonised ghost 
cone decarburised, the dissolved phosphide of iron 
seeming to expel the hardenite (transformed pearlite) to 
the edges of the ghost-line, the final product being the 
decarburised ghost-line, as exemplified in Fig. 6. ere 
the ghost has become essentially a broken and irregular 
cylinder of pearlite, filled with pale brown etching ferrite 
containing emulsified | ve pu of iron, through which is 
scattered short rods of dove-grey sulphide of manganese. 

Dynamic or Kinetic Testing in its Bearing on Factors of 
Safety.—The Peanees, valuable and extensive researches, 
published by Wéhler in 1871, having reference to alter- 


used | nating stresses, both distributed and ata maximum on the 


skin of metals, have deservedly ever since largely in- 
fluenced engineering design with reference to factors of 
safety ; but it must be remembered that Wéhler was not a 
twentieth-century steel-metallurgist, and that some of his 
supposed disciples have made, and acted upon, deductions 
from his experiments not authorised by more thoughtful 
confirmers and exponents of hiswork. For an instance of 
this, the following extract from an American book on 
steel may be quoted :— 

“There are people even now who would rather have 
their forgings made of a mild steel which is weak than of 
a high carbon steel which is strong, simply because the 
old ideas are not yet eradicated from their minds. 
Tests were made at the Government testing bureau at 
Watertown by rapidly bending bars forward and back- 
ward within their elastic limit, with the following results, 
and these have given La ag nnd an idea of the compara- 
tive endurance of wrought iron and steel in such service 
as,that to which the crank-pins, shafts, &c., are subject.” 

Tests of Steel wnder Repeated Stresses—Under a fibre 
stress of 40,000 lb. per square inch— 

Wrought iron breaks after 50,000 alternations of stress. 

0.15 cent, carbon steel breaks after 170,000 alterna- 
tions of stress. 

_ 0.25 cent. carbon steel breaks after 229,000 alterna- 
tions of stress. 

_ 0.35 per cent. carbon steel breaks after 317,000 alterna- 
tions of stress. 

0.45 cent. carbon steel breaks after 976,000 alterna- 
tions of stress. 

To readers who, like the writer of the above extract, 
are imperfectly acquainted with the researches and calcu- 
lations of Wohler and other competent experimenters 
who have subsequently confirmed them, the information 
given might mean (if it means anything) that an engineer 
may re a wrought-iron crank-pin of, say, 19-in. 
secti area with a pin of 0.45 carbon steel, only 1 in. 
in square area, which is absurd. 

One of the most complete accounts of Wohler’s experi- 
ments, and probably the most thoughtful and judicious 
commentary thereon, is to be found in Professor Unwin’s 
work on “‘ The Testing of Materials of Construction.” The 
term “‘fibre-testing” is, however, a complete misnomer, 
since wrought iron and mild steel are now well known to be 
crystalline bodies, and the only ‘‘ fibres” connected with 
them are, respectively, streaks of slag and sulphide of 
manganese. Perhaps the most valuable of Wohler’s 
alternating stress tests were carried out in the following 

shown di tically in Fig. 7, 

‘otating test- firmly inserted in a die 
stress being ms pom (diagrammatically) by the weight W. 
The theoretical cycle of stress ohana as bar rotates, 
as shown in the lower diagram of Fig.7. M T° is the 
point of maximum skin-tension or + stress, dying away 
to nothing at Z, then passing into compression stress, 
reaching & maximum skin compression or — stress at 
MC*. This - stress dies away to zero at Z’, when the 
in passes into + stress, once more reaching & 


point again 
maximum at MT‘. The author selects from Wohler’s 
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* Paper read before the Institution of Naval Archi- 
tects, April 10, 1908. 





work three of the sets of experiments quoted by Unwin, 
The first set has evident reference to wrought iron, 
having statically an average maximum stress of 21.3 tons 
Sy square inch, associated with an av elongation of 

9.8 per cent., the last named having probable 
reference to a parallel length of 8in. The second sot is 
said to have reference to ‘‘homogeneous iron,” but 
probably represents mild steel or ingot iron, having a 
mean maximum stress of 28.2 tons square inch in 
association with an elongation of 20.8 per cent. on 8 in, 
The third set is designated as Krupp’s “cast steel axles,” 
registering statically a mean maximum stress of 46.4 tons 
per square ey an elongation probably on 8 in. of 
16.7 per cent. is is presumably a crucible stee! con. 
taining about 0.6 per cent. carbon. 


Wohler’s Experiments on Bars Subjected to Repetitions of 
Transverse Stress (Rotating Bars) between Equal and 
Opposite Limits of Stress. 





Stress Applied in 


| Tons per Square Inch. | Range of 


Stress in 


Number of 
Repetitions 
: ae nok efore 
| Maximum. | Minimum, |"¢"#Fe*"°- | Fracture. 


| No. of Bar. 
2.5 
Re 





56,430 
99,000 

| —- 183,145 
| 479,490 
| 909,840 
3,¢32,588 

| 4,917,992 
19,186,791 
132,250,000* 


COBIAN wre 
Iron for axles, 
Phenix Company 


Sex 


2,375 
4,986 
11,636 
31,586 
94,311 
161,262 
464,786 
636,500 
3,930,150 


Homogeneous 
iron 
BESRRSSAN 
ZcOAAe Dow 


— cast- 
8 axles 


| 45,050,640 


* Not broken. 


With reference to the first two experiments in Set L., 
and to the first three experiments in Set II., it appears 
almost certain that in these five tests the bars were 

well beyond their elastic limit, and were hence 
also plastically strained. 

Author's Alternating Stress Test.—In July, 1905, Mr. 
J. T. Milton, chief engineer-surveyor to Lloyd’s Register 
of Shipping, read before the Institution of Naval Archi- 
tects a paper on ‘‘ Fracture in Steel Boiler-Plates.” 
In that paper Mr. Milton quoted from reports made to 
Lloyd’s Committee on the application of a new modifi- 
cation of Wohler’s method devised by the author for 
testing some large boiler-plates, which had split under 
the hydraulic test. At that time the method had only 
just eme from the experimental stage, but had proved 
beyond all doubt that a piece of the faulty boiler-plate, 
12in. by 6in. by lin., which gave satisfactory static 
tests, good chemical analyses, and was identical all over 
in micro-structure, exhibited astounding variations in the 
resistance of its different parts to alternating stress, the 
most brittle bar having a resistance to rupture less than 
one-fifth uf that registered by the best test recorded 
during trials on 32 bars. The author's original idea in 
devising this test was to bring Wéhler’s method into 
practical works use by reducing the time occupied in 
7 a test from hours to seconds. The author argued 
that if the tests, instead of being made (as is general) 
within the elasticlimit, were always made just beyond it, 
the results would quickly reflect the liability to fracture 
within the elastic limit, under stresses applied for a very 
long period. But it was found that the test predicted 
liability to fracture from causes altogether apart from 
Wohler’s fatigue phenomenon, and registered potential 
brittleness, which the Wéhler test not only failed to detect, 
but emphatically pronounced to be absent. The left-hand 
sketch of Fig. 8 shows the nature of the author's tests. 
B is the test-piece, gin. in diameter and 5 in. or 6 in. 
long. It is grip in the die D, and the stress 18 
app. ied by the strokes of the slotted plunger PP. 

he standard conditions adopted for general works prac- 
tice are:—A rate of alternation of 650 per minute, 4 
distance of 3 in. from the zero of stress (the striking line 
on the radius of the plunger) and the plane of maximum 
streas (the top of the die line). The deflection at the zero 
of stress is § in. each side, ensuring @ strain just beyond 
the elastic limit on the plane of maximum stress. At the 
end of a stroke of the plunger P P in the direction indi- 
cated by the arrow, the point M T“ indicates the point of 
maximum tensional stress and plastic strain, whilst the 
point M C* indicates the point under the maximum com- 

ional stress and plastic strain. The right-hand 

i in Fig. 8 shows the alternation of the stress- 
strain lines in the author’s test. In the upper circle, 
with the stress in the direction of the arrows, the point 
M C*is the maximum of compression, and the point 
M T* is under the maximum tension stress, the line Z 
being the fixed zero of stress. In the lower circle, repre 
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senting the reverse stroke of the plunger, the stresses on 
the given points have respectively changed from — to + 
and from + to—. It will be seen that in this test the 
points of + maximum and — maximum stress, although 
alternating, are fixed, as is also the zero line of stress ; 
whereas in the Wéhler bending test a given point passes 
from + maximum to zero, from zero to — maximum, 
from — maximum to zero, and from zero again to + maxi- 
mum, thus completing the cycle. The author’s test was 
frequently found to give unex information of 
considerable value in determining, not to say the 
homogeneity, which in such connection is an a 
term, but the evenness of the texture of a steel as 
ards the crystallisation of its ferrite and the dis- 
tribution of its pearlite and sulphide of m 
It should, however, be remembered that a s with 
unsatisfactory physical properties—in other words, a 
steel of bad quality—may nevertheless be even in tex- 
ture ; while, conversely, a steel of uneven texture may 
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asa mass be of 


‘ood 
upper diagrams of Fig 
to be observed in mild steels. The direction of the 


Ttx: The circles forming the 
.9 indicate three types of texture 


tension stresses and the — points of maximum stress 
are indicated by the arrow-heads. Circle No. 1 represents 
8 fracture of a steel of very even texture, in which fracture 
has commenced almost simultaneously at exactly opposite 
points on the skin of the test-piece, and ed at 
identical rates inwards, meeting on a line indicating the 
theoretical zero of stress. The area of metal last to frac- 
ture is a strip which breaks in tension under the last 
strokes of the plunger, leaving a grey line distinct in 
appearance from the two -circles constituting the 
main fracture ; thus, as in Circle 1, this line is registered 
in the middle of the bar and at right angles to the direc- 
tion of stress. In Circle 2 is represented the fracture of 
& bar of very uneven texture, in which rupture had 
commenced on the right-hand skin considerably before 
the metal began to break on the left-hand skin, so that 
the grey line showing a final tensional fracture bisects 
the left-hand semi-circle of the bar, but, as in 
os at right << — direction of stress. 
10WS @ case in which fracture begins at the right-hand 
skin before the higher — of the steel on the feft hand 
skin began to rupture, t the fracture had proceeded in a 


Case 1, is 
Circle 
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direction not at right angles to the line of 
angle indicated by the line of final fracture in Circle3. It 
may be remarked that evenness or unevenness in texture 
as indicated by the position and angle of the final line of 
fracture has been found to be persistent along a test- 
bar for several inches. The lower diagram of Fig. 9 
indicates how the steel may be so uneven in mechanical 
quality as to break, say, } in. above the plane of maxi- 
mum stress. This, of course, means that, had the plane 
of fracture been coincident with the plane of maximum 
stress—that is, level with the face of the die—the number 
of alternations endured would have been sensibly less, 
and this + error may be oqerecmnataly corrected Wy 
— out a diagram like the lower sketch in Fig. 9. 
M is the line of maximum stress, and Z the zero of stress. 
Draw a line along the plane of rupture parallel with the 
lane of maximum stress, then at any convenient angle 
Srew a line from the zero of stress te the plane of maxi- 
mum stress, and on the point of intersection erect a per. 
dicular reaching the plane of rupture. Let the line xT 

oy roportional to the alternations endured, then the 
result which would be registered, had the fracture taken 
place on the plane of maximum stress, will equal « T-2 y, 
y being the point of inter- 
section of the angular line 
with the e of rupture. 
The author here hastens to 
admit that theoretically the 
Wiohler test is perfect, 
whilst that of the author 
is theoretically hopelessly 
wrong, since it reproduces 
no known condition in en- 
gineering practice; never- 
theless, in many cases this 
test predicts the liability of 
material to fail in practice 
when the Wohler test would 


but at the 





hp oc 


at Middlesbrough a series of mild steels with ascending 
oe pe up to about 0.5 per cent. Of course, to 
ver such a_ steel as that last named for use in the con- 
could be the act only of a metal- 

. Stead’s steels were forged from 
practically identical in 


struction of engine 
lurgical madman. 
6 in. to 2 in. square, and were 


composition, except for their phosphorus contents. Their 
general analysis registered :— em 
Per Cent. 
Carbon 0.30 
Mn. ... 0.40 
Silicon 0.21 
Sulphur we 0.058 


In No. 1 steel the Poon was 0.041 per cent., in 
No. 2, 0.303 per cent., and in No. 3, 0.509 cent. 
The static tests are embodied in ‘l'able VITI., page 600. 
The Wohler tests made by Mr, Stead give the results 


- | set forth in Table IX., the stresses being + and —15 tons 


per square inch—.¢., a of 30 tons. ‘ 

The author’s tests, made by him at Sheffield University, 
in ee ignorance of the nature of the steels, regis- 
tered the figures embodied in Table X. ‘ 

Speaking in round numbers, the Wéhler test indicated 
that a mild steel containing 0.5 per cent. phosphorus was, 
with equal stresses, ten times as capable of resisting alter- 
nating stress as a steel containing 0.04 cent. phos- 
phorus. The author’s test, on the other hand, indicated 
that a steel containing 0.5 per cent. phosphorus had about 
one-third the endurance of a steel containing only 0.04 
phosphorus. The curves of the yield-points of the two 
alternating tests of the three steels are plotted in Fig. 10, 
where it te be seen a eee curve is similar in 
type to that registe y the yield-point or apparent 
duotie limit, the author’s curve being in an opposite direc- 
tion and indicating what is well known to be the me- 
chanical effect of phosphorus on steel. 

The Wihler Test Applied to Copper-Aluminium Alloys. 


Fig.8. 


DIAGRAM SHOWING NATURE AND STRESS 
STRAIN LINES IN AUTHORS TEST. 
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| confidently indicate that the metal was reliable. This 


apparently improbable enunciation the author will pre- 
sently prove experimentally by results obtained on un- 
known metals, over the preparation of which the author 
had no control, and distinguished from each other at the 
time the tests were made only by certain letters and 
numbers. As comparative bending tests made by the 
method of Wéhler and that of the author accumulated, 


it became evident that the former test was merely a| 1 \ 
| all consisted of a single constituent presenting the ordi- 
| nary allotrimorphic crystals of metallography ; 


reflection of the elastic limit, thus certainly reflecting 
danger of fracture under excessive stresses, but insidiously 
concealing danger from other causes which determine 
fractures generally attributed to fatigue. In fact, no 


matter how dangerously brittle the steel may be from | appeared 


chemical or physical causes, if such causes have co-produced 
a high elastic limit, the Wéhler indicates the steel to be 
quite safe if stressed well short of that limit, when, as a 
matter of practical fact, it isinevitable that the steel must 
suddenly rupture sooner or later under stresses theoreti- 
cally quite safe. For, perhaps, the strongest proof of the 
soundness of the fomeqens statement, the author is 

. J. E, Stead, F.R.S., who 
determined to test the points at issue on steels concerning 
whose highly dangerous character there could be no 
possible doubt. Mr. Stead accordingly made and tested 
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| y, 
i 








<5 





Inch, 
s 


g 








Tons per Si 


ppinten pine Y 


vot 


























% 2 4 6 8 10 


—In the eighth report made to the Alloys Research Com- 
mittee of the Institution of Mechanical Engineers by Dr. 
H. C. H. Carpenter and Mr. C. A. Edwards, from the 
National Physical Laboratory, it was observed by these 
authors in connection with rolled bars that the added 
aluminium remained dissolved in the cold alloy till the 
copper became saturated—namely, when about 7.5 per 
cent. of aluminium was present. The micro-structures 
of these alloys, up to and including the saturated alloy, 


t on the 
addition of aluminium in excess of 7.5 per cent a new 
dark-etching constituent, presumably rich in aluminium, 
, and more or less perfectly enveloped the 
crystals of the saturated solution in a relatively brittle 
cement. A set of these alloys, in which the copper 
contained from 0.10 to 10 per cent. aluminium, was 
statically and kinetically tested 4 Dr. Stanton at the 
National Physical menage tae . Stanton’s machine 


embodies his ingenious dev opment of that type of 
Wibler test in which the stress is evenly distributed 
over the whole area of the test-bar. . Stanton 


found that the alternating results were substantial] 
a reflection of the apparent elastic limit in sim 
tension—namely, the endurance rose with per- 
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centage of aluminium to about 4.5 per cent., from 4.5 to 
about 6.5 per cent. it remained fairly steady, whilst from 
6.5 to 10 per cent. the rising line of endurance became 
steep, reaching a maximum with the alloy containing 
about 90 cent. copper and 10 per cent. aluminium. 
Thus, whilst somewhat faithfully reflecting the elastic 
limit (see curves plotted in Fig. 11), the test had entirely 
failed to correlate itself with a remarkable change in 
microstructure when the aluminium in the alloy rose from 
7.5 per cent. to about 10 per cent. It had been an 
instruction by the Alloys Research Committee that the 
alloys be also tested by the author’s alternating stress 
method, in use in Sheffield University. The tests were 
carried out by the author in absolute ignorance of the 
chemical, mechanical, and micrographical features of the 
alloys, and the results obtained, under the standard con- 
ditions already specified, are embodied in Table XI. 


Tasie VIII. 


| 
Elonga- Reduction 


| Maximum | tion per 
| Stress. Cent. on 
| | 6In. 


Steel| Phos- | 
No. | phorus. | Yield- Point. 


| 





| per cent. tns i in, |tne p. sq. in. 
0.041 4 | 83.1 
0.302 25.4 39.9 
5 82 | 4 


1 
2 





Taste IX, 


Reversals of Ratio of Resist- 
ance to Alternat- 
Stress Endured. ing St 


Steel No. Phosphorus. 





per cent. 
0.041 
0.302 
0.509 


61,000 1 
167,000 2.7 
651,000 10.6 








Alternations Endured in 
Test Number 
(under standard conditions). Mean. 


| Ratio of 
Resistance 
to Alter- 
nating 
Stress. 
3. 2. 


Phos- 
| phorus. 


| — ~ - 





| percent. | 
1 | 0.04 
2 0.302 
3 0.509 


284 
212 
128 


272 
200 
100 


100 
87 


258 
188 
72 





Tapie XI. 


Alternations Endured in 
Test Number. Mean Alterna: 
a Endured 





1, 





266 

330 334 
€58 
1530 


707 


606 
1260 
607 


* This alloy registered the highest resistance to alternating 
stresses ever observed by the author. 


The mean results are plotted in Fig. 12, page 602, in 
which the upper micrograph shows the structure of the 
7.38 per cent. alloy, and the lower micrographic features 
of the 9.9 per cent. alloy. The author’s test has sharply 
correlated its results with the striking structural changes 
in the wy and also shows by means of a sweetly flow- 
ing curve how the resistance to alternating stresses rises 
with the amount of aluminium dissolved in the copper, 
and reaches a maximum coincident with the saturated 
solution. 

Does High Elastic Limit Necessarily Make for Safety ?— 
The author unhesitatingly answers the above question in 
the negative. It is, of course, certain that if 1 metal is 
subjected to a working stress not far removed from its 
elastic limit, such metal must inevitably fracture as the 
result of a complex final cause, of which the Wohler 
phenomenon is the most important factor; but it is a 
great mistake to suppose that, because a steel of high 
elastic limit (associated with a satisfactory statical test) 
gives a result under the Wohler test, it will be 
therefore faithful in practice. It has already been wn 
that the obviously dangerous steels in which Mr. Stead 
raised the elastic limit by chemical means—namely, by 
the addition of highly excessive amounts of phosphorus— 
quite failed to indicate under the Wohler test their 
inherent brittleness, which, had they gone into use, must 
soon have brought about their sudden fracture under 
alternating stress or shock ; nevertheless, some engineers 
have become so obsexec with the high elastic limit 
theory as to have altogether overdone it, and so stepped 
out of the frying-pan into the fire; for instance, with 
reference to holding-down bolts a pernicious practice of 
raising the elastic limit by mechanical strain has been 
practised to a considerable extent. Take as an example 
small bolts of } in. diameter which have been hot-rolled 
in the ordinary way almost to size, and then cold-drawn 
down, say, yy in., to their exact diameter. The final 
product is a clean smooth bar of steel of high elastic limit, 
capable of registering an excellent Wéhler test. is 
steel also makes excessively dangerous bolts. The failure 
of such bolts in practice has been frequently investigated 
by the author. For bolt-steel he has specified a resistance 
to alternation under the standard itions of at least 
300 reversals before fracture. He recently tested some 





rolled and drawn bolt-steel which had broken in use. Its! 
most noticeable chemical feature was an excessive per- 
centage of phosphorus. In alternation it behaved as 
shown in Table XIII. 

TasLe XIII. 


Ratio of Reversals below 
the Specification. 
per cent. 
75 
85 


| 33 


Alternations Endured | 
under Standard Tests. 





Some time ago, to test this question, the author made 
the following experiments on acid-steel j-in. round bolts, 
both as rolled and in the rolled and drawn condition. 
The chemical composition of the four steels employed 
was practically constant, except in carbon. The silicon 
pe 0.12 per cent., cape 0.85 per cent., the 
phosp orus 0.044 per cent., and the sulphur 0.041 per cent. 

he carbon contents of the ‘‘ A” steel were 0.26 per cent. ; 
“B” steel, 0.31 per cent.; ‘‘C” steel, 0.41 per cent.; and 
the ‘‘D” steel, 0.49 per cent. The tests are set forth in 


Table XIV. 
Tasie XIV. 





| Elongation Reduction 


|per Cent. on of Area 
|} 2In. per Cent. 


Maximum 
Mark. Stress. 


C. per 
Cent. oe 





tns p. sq. in. tns p. 8q. in.| 
Hot-Rolled Set. 


35.3 


| $4.5 
37.6 | 


31.8 
26.5 
25.5 


24.1 
25.7 
28.9 | 42.7 
29.9 | 46.9 


Rolled and Drawn Set. 


36.7 38.9 | 
35.1 41.9 
38.9 46.6 
38 52.4 


SanP> 


19 
17.5 
16 
15 


SanP> 


“The yield-points had thus been raised by the drawing. 
operation to the following extent :— 
A 12.6 tons per square inch. 
B 9.4 om 
Cc 10 
> & ” 
Under the author’s standard alternating tests the re- 
sults embodied in Table X V. were registered :— 
TABLE XV. 


Yield- 
Point. 


” 








——— Condition of Steel. 


' 
Mark. | oO. 





Hot-rolled. 
Rolled and drawn. 
Hot-rolled. 
Rolled and drawn. 
Hot-rolled. 
} Rolled and drawn. 
| Hot-rolled. 
| Rolled and drawn. 


per cent tons per €q in 
0.26 24.1 


36.7 


J —Lotel--]--} t- 2 
BBpisiere 
ooos 


| 0.49 | 





Thus the mean endurance of the hot-rolled steels was 
337 alternations of stress, and that of the rolled and drawn 
steel was rev a mean difference of 129 alterna- 
tions. The rolled and drawn steels were 43 per cent. 
below the specified minimum endurance, whilst the hot- 
rolled steels were 12 per cent. above the specification. 
It should also be remembered that the test-bars were 
turned to jin. in diameter, thus completely removing 
the skin of the bolts on which the mechanical injury 
caused by drawing would be at its maximum. The 
tests are plotted in Fig. 13, in which it will be seen that 
the erratic effect of the cold drawing has disturbed any- 
thing like regular co-ordination between the ee 
of carbon present and the alternations endured. In 
drawing to a close his reference to the Wéhler test and 
its indications, the author cannot do better than quote a 
remarkable graph from an able paper on *‘ The Pro- 
duction and Thermal Treatment of Steel in Large Masses,” 
by Mr. Cosmo Johns, of Messrs. Vickers Sons and 
| hm Limited, read before the May meeting of the 
Iron and Steel Institute, 1904 (Journal of the Iron and 
Steel Institute, No. 1, page 72, 1904):—‘‘It may have 
been noticed that endurance tests have not been included 
in the tabular results given above. The reason is that in 
no instance have they shown any want of agreement with 
the static tests, while the mere recital of the number of 
revolutions a particular test-piece ran before it broke 
would convey no information unless they could be com- 
pared with the results obtained on other machines under 
similar conditions, with the same ratio of load to elastic 
limit. The endurance is proportional to, and depends 
upon, the elastic limit.” 

Finally, if steels were liable to fracture only under the 
fatigue phenomenon of Wohler, it is hardly an unreason- 
able hypothesis to put forward that under the author’s 
tests steels should, within structural carbon limits, 
register an approximately equal endurance, since in this 
method all steels are stre to about their yield-point 
—t.e., a low-carbon steel is stressed, say, to 15 tons per 
square inch, whilst a high-carbon steel would be stressed 
os 25 tons per square inch. 

he lecular Architecture of Mild Steel.—In a report 
to Mr. Milton, of Lloyd’s ister, the author included 





hase of the crystallisation of iron—namely, that in over. 

eated mild steels, which necessarily leave the rolls at 
high temperature, cool relatively slowly, and hence, 
slowly and more or less perfectly crystallise, after the 
microscopically visible crystallisation is completed, there 
takes place from a series of centres a secondary and 
microscopically invisible phase of crystallisation, which 
may be best described as a sharp, molecular development 
of potential cleavage planes. Steel in the centres of such 
developments will be brittle. The steel near their circum. 
ferences in which the molecular re-arrangement is only 
partially developed will be indifferent in quality, whilst 
steel beyond the radius of these developments of mole. 
cular cleavage will be Sa 

In Fig. 14, 601, the hypothesis above enunciated 
is shown in graphic form. The theory is, at any rate, not 
antagonistic to the facts mechanically observed in boiler. 
plates—namiely, that a good area will, under the author’s 
standard test, endure in alternation about 340 reversals, 
an indifferent area, say 180 reversals, whilst a very bad 
area may endure only 60 reversals before — frac- 
ture. Since enunciating the cleavage-plane theory the 
author has been fortunately able to prove experimentally 
that a crystal of wrought iron can develop absolutely per- 
fect mineral cleav parallel to the faces of the cube. 
Mr. Vaughan Pendred sent to him a wrought-iron bolt, 
which, after being in use for thirty years under practic- 
ally no stress, fractured with a few taps from a hand- 
hammer. On microscopically examining the fractured 
face, a crystal was discovered showing perfect mineral 
“step” cleavage. This crystal is represented in Fig. 15. 
A piece of the broken bolt tore badly on the tension side 
when bent, but bent through an angle of 180 deg. without 
completely fracturing. Tested in alternation under stan- 
dard conditions with a piece of Farnley bolt iron for com- 
parison, the epanmena material broke after enduring 
228 alternations of stress, whilst Mr. Pendred’s bolt 
endured only 12 reversals, the lowest result ever regis- 
tered on the author’s machine in connection with struc- 
tural materials. 

Influence of the So-Called ‘‘ Fibre” on the Strength of 
Structural Steel.—The ‘‘ fibre” of wrought iron is cinder. 
The fibre of steel is sulphide of manganese (MnS). Hence 
the inventor who can produce fibreless steel will deserve 
well of his country. Sulphide of manganese in steel was 
discovered in the laboratories of what is now the Univer- 
sity of Sheffield, about 1896, and on several occasions has 
been subsequently fully described by the author. Never- 
theless, the exact effect of this constituent on the mechani- 
cal properties of steel is still imperfectly understood. Its 
deleterious effect in connection with ——— is broad] 
realised, but its influence on the behaviour of steel wit 
varying directions of stress is little known. It may be 
well to remind engineers that in steel 0.05 per cent. of 
sulphur by weight is roughly equivalent to 0.25 per cent. 
of sulphide of manganese by volume, a quantity by no 
means insignificant. This constituent permeates con- 
siderable masses of structural steel in the form of millions 
of little pointed rods parallel with the direction of the 
forging. Thus in many cases these rods (which are equi- 
valent to fissures filled up with a fused and brittle mate- 
rial) are stressed at about right angles to their length, a 
direction in which their harmful mechanical influence is 
at a minimum, but there are cases in which the plane of 
maximum stress will be parallel to the sulphide rods or 
fibre, and in such cases their mechanical weakening action 
on the steel is at a maximum; nevertheless static tests do 
not indicate any very serious weakening when the plane 
of fracture is parallel to the fibres. The figures in 
Table XVI. are typical of results obtained cn a mild 
steel containing 0.04 per cent. sulphur, and consequently 
0.2 per cent. by volume of sulphide of manganese rods. 


TaBLe XVI. 





Elor gation per Reduction of 
Cent. on 2 In. Area. 


Maximum 
Direction of Test Stress. 


per cent. 
55.2 


47.7 





tns. per sq. in. 
: 28 
27.2 


83 


Longitudinal 
28 


Transverse or cross 


The author, however, has found in three carefully- 
carried-out series of tests on mild-steel shafts, varying 
from 7} in. to 24 in. in diameter, that under rapid alter- 
nating stresses, applied parallel to the direction of the 
sulphide rods, there is a startling difference in the capa- 
city of the steel to resist such stresses—at any rate, when 
accompanied by a small plastic strain. The mean results 
obtained are condensed into Table X VII. 


Taste XVII. 





Alternations Endured | 
under Standard Conditions. | 





Directien of Plane of 
tress. | 


ies Maximum Remarks. 


0. 





At Right | 
Aneesh 
1 283 
2 298 


3 303 


Parallel with 
n 


Rods. 





Mean of twelve tests in each 
direction ; 
Mean of six tests in each 


direction. 
Ditto 


193 
118 


117 Ditto 


It may be remarked that all the above shafts fractured in 
use, e direction of the sulphide rods in relation to 
the plane of maximum stress on the author’s machine will 
be clear on reference to the diagram shown in Fig. 16. 





the following paragraph :—‘‘ The facts enumerated br 
metallurgists face to face with a hitherto unsus: 


The twenty-four fractures of the bars tested with the 
maximum stress plane parallel with the sulphide lines 
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showed “‘fibre,” which was quite absent from the twenty- 
four bars tested in the plane of maximum stress at right 
angle te the MnS rods. 

On Possible Remedial Measures.—A little time ago the 
author submitted to Sir William White a few of the some- 
what disconcerting facts described in this paper, and whilst 


Sir William White fully agreed that it was desirable to | i 


publish them, he pointed out that a more valuable feature 
in such @ paper would ba to propose therein the ste 

which should be taken to prevent, as far as possible, the 
manufacture of steel forgings of doubtful quality for 
marine and other engineering pur It is easy to 
formulate airy pe provided that the proposer 
belongs to the c by which an eminent, but gloomy, 
author has declared our island is chiefly pepeietell Such 
might take up the case with alacrity, whilst another 
abstract class of the community, although popularly 
supposed to be provided with wings, would strongly 
hesitate to step in; but as the author is well aware that 
steel-makers will welcome any well-considered proposals 





AUTHOR'S ALTERNATING STRESS CURVE OF 
COPPER ALUMINIUM ALLOYS 


bright cavity, or pocket, full of mixed gases, ——- i 
chiefly of hydrogen and nitrogen, and in the vicinity 
this pocket there is serious segregation, which is, of course, 
got rid of by cutting away the upper of the ingot 
well below the pocket. The Whitworth ingot is exceed- 
ingly aoe. this fact conducing to sound forging, and it 
is tively free from segregation compared with a similar 
ingot allowed to cool spontaneously at atmos ic pres- 
sure. The maximum size of ingot to which the applica- 
tion of Whitworth fluid compression is effective is an open 
question. 

The Harmet process of bottom pressure seems ve 
successful in preventing segregation. The wasteis muc' 
less than with the Whitworth process, although the skin 
is hardly so clean as that of the Whitworth ingot. 
Unfortunately, the view expressed to the author by an 
experienced and competent expert is that a relatively 
small—say, a 20-ton—ingot must be regarded as the limit 
to which bottom fluid compression by the Harmet method 
can be effectively applied. 
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Black Nreas.- Cleavage almost perfec. 

Gry» J imperfect. 

White ». ~ very imperfeet. 
Fic, 14, 


to improve the quality, especially of large masses of steel, 
and engineers earnestly wish to secure adequate elasticity 
in their materials of construction, he, with much diffi- 
dence, will venture on a few suggestive remarks in the 
direction indicated by Sir William White. 

_ Remarks on Ingots.—The necessity of rejecting a suffi- 
cient weight of the upper part of a large ingot to ensure 
the ab:ence in the steel used for forging of liquated 
regions, pipes, and pockets, is too well known to need any 
remark ; but even in the lower portions of such an ingot, 
presumably of good steel, it is practically impossible with 
& mean sulphur and phosphorus of 0.04 to 0.05 per cent. 
each to avoid some segregation areas, if the ingot be 
allowed to covl at atmospheric pressure; hence the 
production of rome ghost-lines is inevitable; but if, 
&8 13 sometimes the case, inferior steels containing up to 
°.10 per cent each of sulphur and phosphorus are accepted, 
the mischief is greatly aggravated. In the author’s opinion 
in all heavily stressed engine parts the maximum phos- 
phorus and sulphur should never exceed 0.05 per cent. 
each. Even with low sulphur and phosphorus it is de- 
sirable to reduce segregation to a minimum, and, so far 
as the author's knowledge goes, the only reliable and 
practical way to bring about this consummation is to 
cool the ingot under fluid compression, as long carried out 
by the Whitworth process or by recent developments of 
the original idea devised by Harmet and by Messrs. 
Robinson and Rodger, of Sheffield. But nearly one- 
third from the top of the Whitworth ingot there isa large 
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Fic. 15. Crystat or Brirrte Wrovent Iron. 


The Heat Treatment of Forgings.—In the author’s view, 
anything like a protracted cooling, especially at a low red 
heat, is dangerous, and likely to unduly lower the elastic 
limit of the steel under treatment. 

Three other methods* suggest themselves :— : 

1. When the forging operation is over, let the forging 
cool in air, as far as possible out of draughts, and apply no 
further heat treatment. 

2. Re-heat the forging to about 900 deg. Cent., quench 
in oil, and finally ‘* let down” by reheating to a tempera- 
ture between 300 dez. and 400 deg. Cent. 

3. Re-crystallise the steel and remove stresses from the 
forging by Lentiog to about 900 deg. Cent., or, at any rate, 
above Osmond’s top critical change-point Ac;, and then 
cool as quickly as the circumstances of the case will 
permit, in air ; in other words, normalise the material, 

In the opinion of the author, method 3 is likely to give 
the best average results. 

Mechanical Testing of Forgings.—The author regards 
kinetic tests as useful for experimental investigations, or 
occasionally desirable as an auxiliary method in cases 

* The author has purposely refrained from discussing 
the possibility of always securing chemically an adequate 
elasticity by the introduction of special elements. This 
aspect of the subject is a very large one, but is well worthy 
of serious consideration and investigation. 
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_ Reversals of Stress Endured. 








of doubtful material. The static test must always be the 
main method of testing as between engineer and metal- 
lurgist, but the author most strongly advocates the 
abandonment of maximum stress as a base for the calcu- 
lations of factors of safety. It has become urgent for 
the marine engineer to secure invariably an approxi- 
mate measurement of the real elastic limit of the steel he 
uses. In connection with certain of machinery it 
is much easier to tender this advice than to show how it is 
to be followed under manufacturing conditions. It is, how- 
ever, quite clear that all test-pieces should be taken from 
the heat-treated forging before machining the latter, and 
that the portion taken for testing should be really 

sentative of the mass of metal from which it is detached. 
As a base for calculations, the zesld poms, or apparent 
elastic limit, offers the most promising features, since it is 
generally connected with a decisive drop in the beam of 
the testing-machine, and is consequently almost as easily, 
though not quite so accurately, determinable as the maxi- 
mum stress. The latter, of course, should always be noted, 
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YIELD POINT CURVES ON ROLLED AND ROLLED & 
DRAWN BOLT STEELS. 
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so as to obtain a reasonable ratio between the yield-point 
and the maximum stress—say, from 45 to 55 per cenv. Ib 
would, however, be quite futile to attempt to lay down 
dogmatic regulations for this matter, because, steadily 
bearing in mind the obviously desirable end that the engi- 
neer should always have a reasonably accurate idea of the 
elasticity and, in special cases, of the resistance to alter- 
nating stress of the materials he fashions into such awe- 
inspiring forms, the points at issue must be settled on 
their merits by mutual and amicable arrangements 
between the engineer and the steel-maker. 

The author has to thank his colleague, Mr. J. H. 
Wreaks, for preparing the whole of the ilustrations, and 
his laboratory engineer, Mr. J. Harrison, for assistance 
in perfecting the method of kinetic testing described in 
this paper. 








Tue ‘‘Ramtway YxrAR-Book,” 1908, Lonpon: The 
Railway Publishing Company, Limited, 30, Fetter-lane, 
Fleet-street, E.C. (Price 2. 6d. net.)—For the eleventh 
year in succession the ‘‘ Railway Year-Book,” edited and 
compiled by Mr. G. A. Sekon, has just made its appear- 
ance. This book gives a quantity of information about 
railways and railway matters much of which is fre- 
quently needed, but hard to lay hands on at the right 
time. The bulk of the volume is taken up with matter 
relating to the railways of the United Kingdom, but 
statistics, &c., of the principal countries abroad are also 
given. In addition to the principal statistical returns of 
the railways of this country, account is given of the 
legislation affecting railways of the past year, of the 
fastest runs, of accidents, &c., while articles appear on 
the Railway Clearing House and other railway subjects. 
A dictionary of railway terms is given, and a short 
biographical section gives particulars of the careers of 
some of the leading railway men. The selection in this 
last section appears to be somewhat tial, several well- 
known names not appearing at all. This may, however, 
be improved in subsequent editions. We regret that the 
indexing is not of a character better suited for quick 
reference, there being only a table of contents, which is 
not even arranged alphabetically, and which must be 
searched all through in order to obtain a clue to the 
whereabouts of any information. 
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RESULTS OF FURTHER MODEL SCREW- 
PROPELLER EXPERIMENTS.* 
By R. E. Frovupeg, F.R.S. 
(Concluded from page 548.) 
APPENDIX III. t+ 


THEORETICAL Erricrgncy CURVES. __ 
Tue curves referred to in § 20, and shown in Figs. 10 
and 11, have been compu on three different 
No. 1 of these is the solution of Mr. William Froude’s 
paper of 1878 (Trans. I.N.A., vol xix., 47), obtained 
the rotary and thrust components of the estimated 
edgewise and normal resistance of an elementary plane, 
mounted on a revolving radius, obliquely to the plane 
of rotation. The other two are the 
(slightly different mathematics), é 
of the sup plane or e are obtained from the 
experiments made at Haslar some few years ago on 
lanes and blades moving obliquely at various angles. 
n No. 2 the plane was oval and thin, with edges sym- 
metrically ed ; in No. 3 the blade (as it must more 
properly be termed) was lar, and flat all over 
the front face, but rounded on the back like a screw- 
blade, the mid-thickness being about one-seventeenth 
of the width. In both, the length was twice the width, 
and the length was transverse to the line of motion. It 





* Paper read before the Institution of Naval Architects, 
April 10, 1908. 

t Sppentions I. and II. are the tables annexed. 

+t The planes or blades were tried at various angles of 
obliquity from the path, and the components of force, R 
in line of path, and L transverse to it, measured. I am 
indebted to Mr. Arnulph Mallock for the following 
charmingly simple solution of the efficiency of such plane 
or blade mounted on 4 revolving radius and treated as an 
elementary screw-propeller, as in Mr. W. Froude’s solu- 





APPENDIX II.—TABULATED ORDINATES FOR CURVES OF z, y, C, C,, B, AND EFFICIENCY. 
(PAGE 547 ante), AND FIGS. 6, 7, AND 8 


Type .. 


Three blades, elli) 
Three blades, le 


MODEL SCREW-PROPELLER EXPERIMENTS. 


APPENDIX I.—Particutars or Recutar Serres oF Monet PROPELLERS. 


(See Note below.) 





Type .. 


Three-Bladed, Elliptical. 





Reference No. 


10 1 1 





7 





Blade-width ratio .. 
Disc-area ratio 


0.55 
0.413 


9 
0.7 0.4 055 | 07 
0.525 | 0.38 0.418 | 0.525 


8 
55 
41 


| a7 | o« | a 
0.5 | 08 | O 








Pitch ratio*.. 


Type .. 
Reference No. 


1.09 


1.315 
Three-Bladed, Wide Tip. 





Blade-width ratio .. 
Disc-area ratio . 


Pitch ratio* .. 





1.09 


ej 


0.6 
0.45 


Four-Bladed, Elliptical. 


30 81 32 





Blade-width ratio... 
Disc-area ratio “ J 


Pitch ratio* .. 


Reference Number 
0.55 


0.885 





0.55 


1.09 


| 
! 


0.7 | O4 0.55 0.7 


| 1.315 


| 0.65 | 0.7 


1.53 





* I.e., “‘ analysis” pitch (see § 23). The figures given are the approximate means of the (slightly various) Sgures obtained by 


B VALuvEs. 


analysis for the different screws constructed for a common nominal or driving-face pitch. 
[Sze § 15, Pace 547 ante.] 





-, 0.30 0.40 
. 0.0978 
-. 0.1045 
-| 0.1040 


| 


0.35 

0.1020 
0.1097 
0.1106 


Disc-area ratio. . is 

-_ 
ti 

Four blades, ‘elliptical 


| 

| 0.45 

0.1050 | 0.1070 | 0.1085 | 0.1100 

0.1126 | 0.1148 | 0.1166 | 0.1182 

0°1159 | 0.1197 | 0.1227 0.1249 
| 


65 0.70 

1124 | 0.1135 
1207 | 0.1218 
1282 | 0.1294 


0.80 

0.1157 

0.1242 
0.1318 


0.55 0.60 
0.1112 
0.1195 


0.1268 


0.75 

0.1147 
0.1230 
0.1306 


| 0.50 | 0. 

0. 
0. 
0. 








[SEE §§ 15, 17, 18, AND 21 


(PAGES 548 AND 549 ante).] 
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SEBREE= | preter | 


-02113 |. 
024245 . 
-02766 . 
-031415). 




















"11425 , 


-01332 |.705) . 
-01570 |.716) . 





0 
-001147 
002386 


.000584 | . 

_ 001265 | - 

002568 | .003727 |.540| .002068 | . 
.€05180 |.601| :002990 

004077 | . 


-006756 |. 

| .008468 7 | .005345 |. 

-010323 |.699| .006822 

012350 |. -00855 |. 

| 014555 |.725)| .010584 | . 

-01696 -012946 | . 
-015735 | . 


-019590 |. 

023635 | .02248 -019010 | .02097 
-022830 | . 

-027445 |. 

032880 


3E82ES- | Efficiency 
BEBRBSSER | emciency | 


48 | .02564 
-02912 
-03296 |. 
-037195 |. 
-041875 |. 
-04708 |. 
-05293 |. 
059295 |. 
-06654 
-07467 
-083805 
-09416 
-10590 








| 03983 |. 
| .046917 | . 
.05617 |. 
| 06734 
| .08050 
610 | .09667 
.690| .11640 
.569| .14051 
.547 | .17020 
526 | .20704 


630 


'566| . 
1544]. 
1521]. 




















tion. In the figure below, let A B be the path of plane | 
(A towards B), A C the plane of rotation, C B the line of 
axis, and V the speed of advance (C towards B), then we 
shall have 
1. In respect of force L— 
U., i.¢., useful power = V L cos a, 
E., «¢., expended power = V L cos a. 
2 In respect of force R— 
Un, é.¢., useful power = — V R sin a, 
Ex, é.¢., expended power = V © * R cosa =V Roa 
sin a sin a 








whence 
R 
1-= 
Eietty 
E+E. 4R 


cot a 


Efficiency = 


or, writing R 
= tan 7, 
L 7 


Efficiency = male - : 


This was the solution used in computing the curves for 
bases Nos. 2 and 3, 





will be seen that in Fig. 10, Nos. 1 and 2 follow each 
other pretty closely, as might be expected, but that No. 3 
differs from the two others in a striking way in the regions 
of higher slip, in this respect according with the results 
of the screw experiments, as shown in Fig. 8.* This 
circumstance turns on a rather important theoretical 
point, as follows :— 

In the ideal case of a screw with no edgewise resistance, 
where, in other words, the turning moment must be simply 
the virtual-velocity component of the thrust, the sole 
waste would be slip, and the efficiency would be always 
= (1 - 8); [S=slip ratio}. This expression, indicated 
by the ordinates of the straight line Z Z in Figs. 8 and 
10, may therefore be regarded as the theoretical limit of 
efficiency, from which an actual screw must fall short in 
virtue of the edgewise resistance element. But it will be 
seen that the actual screw curves in Fig. 8 begin to tres- 
pass outside this line before even 30 p cent. slip is 
reached. The comparison between the theoretical curves 
for bases Nos. 2 and 3 proves clearly that this feature is 
incidental to the roundness of back of the blades, which 
must obviously operate to increase the effective pitch (and 
so falsify the 1—S line); and this not by a constant 
amount, since the increase at no slip ready been 
taken account of in the mode of assessing the analysis 
pitch (see text, § 13), but by an amount which increases 
markedly as slip ratio increases. 

In reference to Fig. 11, it should be noted that the 
ordinates of the curves for is No. 3 have been calcu- 
lated for the following pitch ratio valuest:—0.5, 0.10, 





* The curves in Fig. 8 terminate at zero of, slip ratio, 
while those of Fig. 10 do not, because the la’ are cal- 
culated for pitch of surface, but the former (see text, § 13) 
for pitch equal to travel per revolution at zero thrust, 
therefore necessitating zero efficiency at zero of slip ratio. 

he pitch ratio to the theoretical 
curves in Fig. 11, and to which they are plotted in 
Fig. 12 (see page 549 ante), are taken as two-thirds of the 


0.20, 0.33, 0.50, 0.66, 1, 1.33, 1.66, 2, 2.4. The finish 
tangential to the base line at the zero pitch ratio end is 
consonant with theory, because, in the limiting case, for 
given revolutions per minute, turning moment and work 
expended is constant, whereas for given slip ratio both 
thrust and speed vary as pitch, pil useful work conse- 
quently as pitch squared. 


Note to Appendix I.—See also text, §§ 3 to 8, 547 
ante and table above. For outlines and sections of blades, 
and shape of boss, &c., see Figs. 1 to 4. For theelliptical 
propellers, the developed outlines are elli of major 
axis equal to —— radius, and the blade-width ratio 
is the ratio of minor to major axis, The developed out- 
lines of the wide-tip propellers are formed from elliptical 
outlines for the same reputed blade-width ratio by making, 
for any radius, = r, 
Wide-tip width ordinate _ (5 r ) 
s as 
Hence, for the same blade- 


Elliptical width ordinate 
where R = propeller radius. 

width ratio, the wide-tip and elliptical outlines have the 
same total area. For the purpose of the analysis, and for 
relating disc-area ratio to blade width ratio (see text, 
§ 15), the entire area of the elliptical or wide-tip out- 
line thus obtained is reckoned, without any allowance for 
the portion covered by the boss. 


1 








Mintnc In Norway.—The ore deposits, principally com- 
prising zinc and lead ore, belonging to a Norwegian engi- 
neer, Mr. Borchgrevink, and situated at Nordre Hakedal, 
have been disposed of under the auspices of the Hoben- 
lohe Werke, for the purpose of forming a mining com- 
pany, which will have a Norwegian Board. 


values proper to the actual supposed path of the plane 
or blade; on the supposition that the mean diameter of an 
—— screw may be taken as about two-thirds of the 
reputed diameter. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
he number of views given in the Specification Drawings is stated 
-— por pote where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, a Buildings, Chancery-lane, .C., at 


the uniform 

The date of advertisement the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ance of a Complete Specification, 
give notice at the Patent O, of ition to the grant of a 
Patent on any of the grow mentioned in the Acts. 


ELECTRICAL APPARATUS. 


6118. G. Westinghouse, Pittsburg, U.S.A. Gocting 
Electrical Apparatus. [2 Figs.) arch 13, 1907.—This 
invention relates to cooling and ventilating means for electrical 
apparatus, including rotary and stationary parts. According to 
this invention, the apparatus is encl in a shell or casing 
within which the elements of the ap tus are included in an 
enclosed air line. The casing is provided with an air inlet and air 
outlet, and an exhaust fan is provided between the elements to be 
cooled and the air outlet end of the air line, for causing a definite 
quantity of air to flow through the said line, and the inlet open- 
ings are so proportioned with regard to the caj ty of the 
exhaust fan that the flow of air is impeded or restricted, thereby 
causing a substantial drop of pressure within the air line ; or, in 
other words, the invention consists in maintaining a predeter- 
mined and constant flow of rarefied or expanded air or other like 
cooling fluid for cooling the parts. The g tor shown includ 

a revolving field 3 and high-tension coils 4, supported by laminated 
cores, and is enclosed within a casing 5. The end portions of the 
casing are provided with passages 8, which include inlet nozzles 9 
and 10. Between the casing and the high-tension coils 4 of the 
armature an annular passage It is maintained, which is provided 
with air-outlet ports 12. e air-outlet ports communicate with 
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the intake ports of a centrifugal exhauster 14. Air-motors 18 are 
mounted on the shaft 17 at either side of the exhaust-fan 14, and 
their exhausts communicate with the passages 8. Air-passayes 21 
extend longitudinally through the rotating field 3, and com- 
municate with radially-extending passages 22, which communicate 
with a space 23 maintained between the rotor and stator of the 
generator. Radially-extending passages 24 extend through the 
laminated cores of the coils 4, and connect the e 23 with 
the annular passage 11. The nozzles 9 are located adjacent to the 
ends of the “‘_ - 21, and the nozzles 10 adjacent to the ends of 
the passage 23. The operation of the exhauster causes a drop in 
pressure within the casing 5, and air rushing in is drawn through 
the motors 18 into the ges 8, from which it is discharged 
through the nozzles 9 and 10 into the interior ventilating y ges 


rings up tight there be provided back-plates /, which -will 
lie against the two oralees of the ring, and bir receive pressure 
from nuts g, which can be screwed upon the main casting a. This 
part of the construction particularly will, of course, vary with the 
type of machine in which it is — For larger machines, 
instead of the nut g, there would rings of metal built in 
segments, and while one set would be attached by bolts, or the 
like, to the commutator spider, the other set would be capable 
of sliding on this spider, and would be connected to the fixed 
ring by bolts passing through the two. Obviously such a con- 
struction is equally capable of having the present invention 
applied to it, because the rings may be caused to press against 
the plates /, or may themselves be formed with a flat inner 
surface, so that there is no need to provide the plates f. In the 
larger commutators, naturally, it may be desirable to form the 
rings d in several parts; but this, of course, is simply a matter 
of convenience in manufacture. (Sealed March 5, 1908.) 


MINING, METALLURGY, AND METAL- 


WORKING. 
5029. The Sandycroft Foundry Co , Limited, 
and J. B. Gott, Chester. ortar-Boxes. 


croft, 

(2 Figs.] March 1, 1907.—This invention consists in forming the 
top, the bottom, and the sides of the discharge opening of the 
mortar-box, with a projecting surface —y ! at right angles to 
the main face of the mortar-box, and then shrinking round the 

rojection a strong ring or hoop of iron of the same shape, 
heated red-hot, and allowed to cool on the mortar-box. In the 
drawings, a is the projecting surface above referred to, and b the 
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ring or hoop. In order to enable this ring or hoop b to have a 
tighter grip, the corners, as at c, are formed slightly rounded, and 
the sides, top, and bottom Jw pew also rounded in a direction 
to their length—i.e., provided with a camber, asatd. By this 
means there is a constant strain over the entire area. The 
ves ¢ into which the discharge-screen slides, open out just 
Caend the bed of this shrunk ring or poe, The ribs or project- 
ing surface a carrying the hoop prefera ly taper inwards very 
slightly, as shown—say about ,, in. By this means the hoop is 
held absolutely firmly in position. ( ed February 20, 1908.) 


MOTOR ROAD VEHICLES. 


809. F. I. A. T. Fabbrica Italiana Automobili- 
Torino Societa Anonima, Turin, Italy. Starting- 
Gear. [1 Fig.) June 14, 1907.—In a known form of starting-gear 
for the internal-combustion motors of motor road-vehicles, the 
sliding movement of the shaft which carries cams for operating 
the auxiliary valves to admit the compressed fluid to the 
cylinders for starting the engine, is effected by means of a piston 


each cylinder, the cams being capable of sliding on the hollow 
shaft B, as shown, and bei p mre ah > a inner rod A 
(pressed upon by a spring M). e distance between the lever 7 
and the part of the arm 2 of the lever Z is such that, when the 
valve 8 is lifted for the compressed fluid to enter the cylinder, 
the rod A, and ee the cams n! on the hollow shaft B, 
have, by the compression of the spring M, been displaced to such 
an extent that the eccentric parts of the said cams come opposite 
the lower ends of the valve-rod 8!, and then that one of the valves 
rl whose cam n! is in the operating position is opened, and the 
motor starts. As soon as the motor is started the handle of the 
lever Z is released, and the spring M pushes back the rod A and 
the cams 7! and the bell-crank levers 8, 5 again assume their 
normal position. (Sealed February 20, 1908.) 


RAILWAYS AND TRAMWAYS. 


959. J. A. Panton, Waterloo. Bogies. [5 Figs. 
January 14, 1907.—The present invention relates to the es 
of a supplementary underframe or bracing completely surround- 
ing the trucks or bogies of railway and tramway vehicles, 
whereby the distortion and lateral play of the frame, which is at 
present caused by the dead weight of the motor on the axles and 
the side thrusts to which the axles are subjected at curves and 
points in the line, and by the unequal strains which are put upon 
the axles by the motor transmission gear when the latter takes 
effect towards one end of the axle, may be obviated. In the type 
shown, the underframe or bracing extends round the truck, and 
is disposed on the level of the lower extremities of the horn- 
plates to which it is attached. This underframe comprises two 
side-bars 4 connecting the two inner horn-plates on each side of 
a four-wheeled truck, and two end bars 5 disposed at the ends of 
the truck and connecting the outer horn-plates on one side of the 
truck with the outer horn-plates on the other side of the truck, 
these end bars 5 being bowed or curved outwards to pass in front 
of the wheels and so as to be well clear of the wheel flanges. The 
extremities of each pair of horn-plates are connected as usual. 
Diagonal cross-stays ; extend from one side of the underframe to 
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the other, the extremities of these stays being attached to the 
frame close to the ends of the horn-plates; or verse stays 8 
may be employed in lieu of the diagonal stays, as indicated by 
dotted lines. The inner horn-plates of the truck are thus braced 
together by a rigid frame, comprising the side rods 4 and the 
diagonal cross-stays 7 or transverse stays 8 Passing up each 
horn-plate, and attached thereto and to bars 9 at the crowns of 
the horns, are angle-bars 10, which are preferably integral con- 





operated by the compressed fluid. According to the present 
invention, the longitudinal movement of the cams is effected b: 

means of a lever mounted on the body of, and operated by, the 
driver of the vehicle, and arranged in connection with the gear 
carried by the motor-casing. A two-armed lever Z is pivoted on 





21 and 23. The combined area of the nozzles 9 and 10 is such 
that the flow of air is restricted, thereby causing a drop of 

ressure, and therefore a drop of temperature within the casing. 

y this arrangement thorough ventilation and cooling of the 
different parts of the generator is obtained. There is also the 
additional advantage of utilising cooled or expanded air as a 
cooling medium, and that of surrounding the operating parts by a 
rarefied medium. (Sealed February 20, 1908.) 


316. A. L. Rhodes, and’ Rhodes Motors, Limited, 
Doncaster. Commutators, [1 Fig.) January 5, 1907.—This 
invention relates to the commutators of electric generators and 
motors, and has for its object an improved means of holding in 
place the segments, whereby an equally rigid construction is 
obtained with a smaller weight of material. According to the 
present invention, instead of using solid wedge-shaped rings to 
secure the segments in place, a ring of bent sheet metal is 
employed, so that the weight of these parts is considerably 
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reduced. ais the casting upon which the commutator is built 
up; b, b are the segments of the commutator. Ateach end of the 
segments, in the under there is a V-groove c. End-rings d 
are made with a w nose to enter the grooves ¢, so that 
when the two rings are drawn together they will secure the 
commutator segments ly by drawing these latter towards the 
centre of the shaft, and therefore pressing them against each 
other. The rings d must, of course, be from the com- 
™utator segments by insulating material. In order to screw the 






































the foot-board ; the arm 1 constituting an operating handle to be 
operated by the driver, and the arm 2 being connected with the 
bell-crank lever 3,5. The end of the arm 5 en an annular 


| groove I in a part connected with, or formed on, the camn!. A 


part of the arm 2 of the lever Z, when the lever has been moved 
to a certain extent, comes into contact with a lever 7 and lifts it, 
one Se ae 7, in i ~ oe 7 & — oe or 
uid to rom the pipe q in pes, such as P!, 

rom which the cuaguessed fluid is a valve, such as 


passes 
rl, into the cylinder of the motor. It will be understood that 
passages like P! lead to each cylinder of the motor, and that 
valves like ri, operated by rods 8 


and cams nm}, are provided for 


of the end bars 5 or the side bars 4, but may be sepa- 
rate angle-bars if desired. The vertical bars 10 serve, therefore, 
to rigidly connect the bars of the underframe with the bara 9 
above each pair of horn-plates. The end bars 5 of the under- 
frame are suspended + straps from the ends of the truck. By 
means of the construction above specified the lower extremities of 
the horn-plates are linked together transversely and longitudin- 
ally, and the parts of the truck immediately above the horns are 
reinforced and strengthened against any tendency to spread or 
bulge at the crown of the horn-plates, due to the side thrusts of 
the axles when the coach is taking points or curves in the line, 
and the horn-plates are also strengthened against any possibility 
of distortion arising from the side disposition of the motor trans- 
mission gear. (Sealed February 13, 1908.) 


701. E. F. 8S. Notter, London, Spark-Arresters. 
(3 Figs.| January 10, 1907.—Tne present invention has reference 
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to animproved construction of spark-arrester of the kind com- 
prising a set of blades arranged one above another, 








and spaced 
apart so that they extend between the top of the blast-pipe and 
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the bottom of the chimney, and a perforated bottom plate or disc 
that is located below, and may project beyond the lowermost 
blade or plate of the set, and is arranged to surround the upper 
part of the blast-pipe. In some cases a perforated plate or de- 
flector disposed externally to and behind the bladed device, and 
at -a distance therefrom, may also be provided. The improved 
spark-arrester is made in halves, and com blades or plates 
and a perforated bottom-plate or disc. half is built up with 
flat blades or plates a made in a semicircular or semi-annular 
form, which are arranged horizontally, one above the other, into 
a structure. resembling a half-cylinder, as shown, the blades 
being secured together at the desired distance apart 4 bolts 

ng through holes in the several blades a, and through 
washers or washer-like. distance-pieces located between them. 
The bolts may also extend through the perforated bottom-plate 
or disc ¢, and this plate and the uppermost plate a are formed 
with lugs or ears f, whereby the two of the structure can be 
readily secured together by bolts. &, k are clamps fixed to the 
top blade, whereby the structure may be attached to the lower 
part of the chimney. Each half of a conical spark-arrester may 
in some constructions be cast in one piece, instead of being 
built up of separate blades, and in such constructions the | ~ - 
forated bottom-plate may also be cast therewith. (Sealed Feb- 


ruary 13, 1908.) 

17,699. A. G. Kershaw and Saxby and Farmer, 
Limited, Westminster. Points and Switches. 
(¢ Figs.) August 2, 1907.—This invention relates to apparatus 
or operating railway points, and has for its object an improved 
construction of apparatus of the kind known as “shunting 
levers.” The invention relates particularly to the class of shunt- 
ing lever whose construction is such that whether the points are 
operated by hand or trailed through by a vehicle, it is impossible 
for them to remain in a centre or mid-position, m ism being 
provided whereby a complete movement of the points to either 
their normal or reverse position is d; and the invention 
consists principally in a construction of an apparatus of this 
class in which the operating hand-lever will automatically return 
to a normal vertical position when the operator releases his hold 
of it, and in which the operating lever will not be moved when 
the points are trailed. On the base 1 there is pivotally mounted 
one end of a lever 8, whose other end carries a weight 4. 
Pivotally mounted on the lever 3 is another lever 5, to whose 
upper end is attached alink 6. This link 6 is connected to one 
arm of a crank 7. The other arm of the crank 7 is connected to 
the operating-rod 9 of the switch-points. The other end of the 
lever 5 carries a friction roller —— to roll on a path on the 
base 1. The roller-path is formed by two curved or sloping 
surfaces 12, 13 meeting at a point at the middle of the roller path, 
which point is the highest point of the path. The lever 5 is pro- 
vided with, or has formed on it, two side extensions adapted to 









































be enaged by a hand-lever 19. The lower end or tail of this lever 
19 has connected to it a weight for the purpose of automatically 
returning it, when released by the operator, to a central ition, 
and for holding it there when the points are trailed through. 
Assuming the parts to be in the position shown in Fig 1, upon the 
lever 19 being pulled in a direction towards the right, it turns the 
lever'5 about its pivot, giving a pull on the crank 7 and rod 9 and 
moving the.points. At the same time the roller travels up the 
part-12 of the roller-path and raises the weighted lever 3 and the 
parts mounted on it, and said roller passing over the raised centre 
or point travels down the sloping surface 13, the weight 4 on the 
lever 8 acting to ensure the completion of the travel of the roller 
down said path, and therefore through the lever 5, link 6, crank 7, 
and rod 9, also completing the movement of the —_ As soon 
as the roller 10 ns to traveldown the part 13 of the roller path, 
and to thereby permit the weighted lever 4 and connected parts 
to fall the operator releases his hold on lever 19, and the lever 19 
immediately returns to a vertical position. When the pointe are 
trailed through, motion is given to the rod 9, crank 7, link 6, and 
lever 5. This motion will cause the roller to travel up the path 11 
and over the centre, and thus ensure the complete movement of 
the points in the same manner as if the lever 19 were operated by 
hand. ’ In the case of the points being trailed through it will be 
obvious that the lever 19 will remain in the vertical or normal 
position, as it cannot be moved by the lever 5. (Sealed Feb- 
ruary 20, 1908.) 


SHIPS AND NAUTICAL APPLIANCES. 


18.308. Ez. H. Cr Midsiochcongh. Steel and 
Iron Vessels. [1 Fig.) August 29, 1906.—The object of this 
invention is to effect a saving of weight of material used in the 
construction of steel and iron vessels, at the same time to 
provide for equivalent or increased strength in such structures, 
as compared with those constructed acco! to present methods. 
The invention is specially applicable to typea of vessels wherein it 
is desired to compensate for the omission of a tier of beams, to 
single-deck vessels, and to other vessels having a comparatively 
great depth of hold. Thedrawing shows a frame girder a, having 
the inner flange at its lower b+ curved inwards, with its 
reversed or inner member, consisting of an angle-bar, fastened to 
the top of the tank d by an angle-bar attachment, the plate / 
constituting the web of the girder at this inwardly-curved end, 
between the outer and inner angle-bar members ; the inward 
curvature of the latter member commencing a considerable height 
above the tank top, as shown, and its point of riveting to the tank 





top extending inwards from the plane of the vessel’s side a con- | 
erable distance, as shown. Similarly, the inner flange, at the 
upper part c of the frame girder, is curved inwards, with its 














reversed or inner member fastened to the beam g, the plate h 
constituting the web of the girder at this part, between the outer 
and inner angle members. (Sealed March 28, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6815. A. Spyer London. Steam-Generators. [8 Figs.) 
March 21, 1907.—This invention relates to Babcock and Wilcox 
steami-boilers fitted with superheaters, wherein the proportions of 
superheated steam and of saturated steam may be regulated 
within any desired limits by means of a single device. The in- 
vention consists in the arrangement of a mixing-valve in the 
branch-pipe which connects the steam-drum of a Babcock and 
Wilcox boiler and the superheater with the main steam-pipe, the 
valve being designed to serve the known purpose of increasing the 

assage for the superheated steam, and decreasing the passage 
oo saturated steam on movement of the valve, and vice versd. In 


the application of the invention to a Babcock and Wilcox boiler | }, 
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of the marine type, illustrated in Fig. 1, in which a pipe A con- 
nects the steam-drum B with the inlet end C of the superheater 
Cl, and a pipe D connects both the drum B and the outlet end C2 
of the superheater with the main steam-pipe, the mixing valve E 
is interposed in the pipe D. Between the mixing-valve con- 





——— 
steam entering at e? is diminished, or vice versd. (Sealed February 


13, 1908.) 
6682. A. F. Craig and Company, Limited, and 

. Steam-Generators. [4 Fini 
March 20, 1907.—This invention has special reference to boilers of 
the water-tube type,‘and consists essentially in forming a secondary 
bustion or flame at or near the central part or leneth 
of the tubes, so that improved combustion of the furnace gases or 
fuel takes place, and the boiler consumption and economy wil! be 
improved generally. As applied to a steam-generator of the wel]. 
known Ba k and Wilcox type, where the water-circulat ing 
tubes a are set diagonally, or at an angle, between headers b anii ¢, 
the improvements consist in fitting an upper transverse baffle of 
brickwork d above the first transverse stay division e of the line 
of tubes a at the rear end of the furnace fire-grate f. This would 
be effected by building the first layer of bricks d on a cast or metal 
beam secu over the partition e above the tubes a, and then 
building the other layers of bricks, ae, say, four or five over these, 
but leaving alternate bricks out, as, say, on the second and fourth 
rows, for the passage of the flame and gaseous products of com- 
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bustion from the furnace grate f. At the line of the next par- 
tition or division e of tubes a another or lower baffle g is fitted 
between the lowest-angled tube a and the line of base-plate / of 
the boiler. This would preferably be effected by building a brick 
central transverse arch over the -plate h, and then super- 
imposing bricks at the sides of, and over, the arch, but leaving 
alternate bricks out to form spaces for the exit of the unconsumed 
gases. The wall i would extend from the top of the stay division e 
over tubes a to the roof of the boiler, so that, by the building up 
of the upper and lower brick baffles d and g a secondary com- 
bustion chamber is formed for the gases; and any unconsumed 
gases will pass below the arch, and through the spaces in the 
lower baffle g to heat the lower or rear part of the water- 
circulating tubes between the last partition division and the lower 
eader. A transverse brick division f?, of triangular or tapered 
shape, would preferably be fitted at the rear part of the furnace 
grate f, between the line of lowest tube and the fire-bars, to assist 
the heating and direction of the flow of the gases from the furnace 
grate when hand-fired boilers are used. (Sealed February 138, 


3135. F. Wigley, Corley, and T. Reading, Coven- 

. Ball-Bearings. [4 Figs.) February 8, 1907.—This 
invention relates to a “‘caged"’ ball bearing, in which distanced 
apart anti-friction balls are arranged to work between an inner 
and an outer grooved ring or bearer. According to the present 
invention, certain features are combined with the two rings to 
provide a special mounting for a number of rollers, which are 
arranged upon pivot pins of the mounting, one between each and 
every ball; the mounting being carried out so that it and the 
rollers can be removed from the bearing quite independent of the 
balls, the said mounting being distinctive from any known forms 
of mountings, inasmuch as it does not carry the balls at any time. 
The outer bearer is represented at a, and the inner bearer at c. 
A number of balls, such as d, are placed between these two 
bearers, at distances apart, to travel in the grooves, which together 
form an efficient ball-race. The balle are introduced into the 
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race by way of two side openings, when such openings are opp0- 
site. Rollers ¢ revolve freely upon pivots f, which are placed 
securely between two side plates g and h, so that their axes are 
parallel to the axis of the bearing. The plate g rigidly carries the 
pivots f, while the plate h is detachable from the pivots to enable 
the rollers to be easily placed in tion between the balls, and 
to e the arrangement of the pivots easy to manufacture, and 
the rollers easily interchangeable. It will be also clear from the 


drawings that the balls are between two side plates when the 


nection and the main steam-pipe a stop-valve F may be inter- | bearing is assembled, and that in action the roller carrying-piece 
posed. The mixing valve E may be of the rotary type, the casing | can bodily revolve with the balls as they roll round in the race, 
of wh'ch valve is provided with iniets e!, e2 for saturated and with each ball having an independent roller-contact about its own 


superheated steam respectively, and an outlet e? for mixed steam, | 
as illustrated in Figs. 2 and 3, the 


universal axis. The detachable side plate h engages the pivots / 


valve being regulated by a up to a shoulder of each, so that the pivots transversely stay 


handle G, so that by turning the handle the amount of saturated the side plates and hold them a distance apart. (Sealed February 
steam entering at el is increased, while the amount of superheated 27, 1908,) 
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THE AIR-RESISTANCE OF PLATES. 
By T. E. Sranrton. 


Tue experiments which M. Eiffel has been mak- 
ing during the last few years on the air-resistance 
of plates and models let fall from the second stage 
of the Eiffel Tower have been concluded, and the 
results recently published in a memoir, which, it 
may be safely predicted, will become a classic in 
the subject of experimental aerodynamics. 

In these experiments the plate or model of which 
resistance was sought was attached to a carriage 
sliding down a vertical wire, the resistance being 
measured by the deflection of spiral springs, which 
was recorded on a drum carried by the carriage. 
The rotation of the drum was made proportional to 
the displacement of the carriage by connecting it to 
a friction-wheel working on the vertical wire, so 
that the ripples made by a turning-fork on this 
drum gave all the data for calculating the speed 
corresponding to the indicated resistance. 

It is obvious that this method is greatly superior 
to that of the whirling table, by which so much 
of the previous work has been done, owing to the 
absence of the disturbing effects due to the eddies 
from the whirling arm, and to the continual re- 
entrance of the plate into air which has been pre- 
viously set in motion. 

Very complete observations have been made by 
M. Kitfel on flat plates normal and inclined to the 
direction of motion, combinations of parallel and 
inclined plates, spherical and conical surfaces, cylin- 
ders, and prisms, and the value of the work is 
enhanced by the fact that the experiments have 
been made at high velocities, which varied from 
40 to 90 miles per hour. 

Much of the ground of this research has been 
covered by previous experimenters ; but the chief 
merit of M. Kiffel’s work is that his method has 
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enabled him to determine these coefficients of re- 
sistance of bodies moving through air at high 
velocities to a degree of accuracy which has not 
been hitherto obtained. 

One of the most interesting and important of 
M. Kiffel’s results is that which deals with the 
effect of the dimensions on the resistance of similar 
plates. The question whether the air-resistance of 
a large plate is greater or less than that on a small 
plate has been an open one for many years, and its 
solution has been complicated by the necessity of 
having to rely upon wind- pressure records for the 
resistance of large plates. Thus the well-known 
fact that of two recording pressure-plates in any 
gale, the smaller plate will be found, in the great 
majority of cases, to have recorded a larger maxi- 
mum pressure per unit area than the large plate 
is often produced as evidence that the pressure per 
unit area on the small plate is at every instant 
greater than that on the large plate. Considera- 
tion of the variable structure of the wind will 
show. that this is not the case. Mr. Dines has 
shown that in an average wind the velocities, at 
any instant, at two points 10 ft. apart may be 
widely different in value, and the writer has con- 
firmed this for still smaller distances. 

[t is reasonable to suppose, therefore, that in any 
gale, although the maximum and minimum records 
will be made by the small plate, yet if a sufficiently 
large number of simultaneous observations be taken 
on the two plates, then, apart from any purely 
dimensional effect, the means of these pressures will 
be the same for each, and this has been found to 
be the case for boards varying from 25 to 100 
Square feet in area at the National Physical Labo- 
ratory. It was also found that the resistance of 
these large boards was 18 per cent. greater than 
that of the small plates of a few square inches in 
area placed in a uniform current of air in the 
writer's previous research.* The conclusion was 
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that this difference of resistance was due solely to 
the dimensions, and this view was s ened 
by direct observations on the intensity of the 
‘* suction ” at the back of plates of different sizes, 
which showed that, as the dimensions increased, 
the suction effect increased. M. Eiffel’s experiments 
have confirmed this in a remarkable manner, for 
in the determination of the resistances of square 
plates varying from § square foot to 11 square 
feet, he has found them gradually increasing to a 
limit whose value is practically coincident with 
that obtained by the writer on the large boards 
referred to above. 

The curve in the accompanying diagram drawn 
through the points plotted from the results of the 
three methods indicates the completeness with 
which they fit into each other. The low value of the 
resistance obtained by the writer for plates of 2 to 
4sq. in. in area has been criticised by Mr. Mallock,* 
but it will be seen from the curve that the inde- 
pendent evidence of M. Eiffel’s experiments is 
strongly in its favour. The conclusion is that the 
air resistance of square plates increases with the 
dimensions up to an area of approximately 10 
square feet, and then remains practically constant 
with a coefticient of resistance of 0.0032, the units 
being pounds per square foot and miles per hour. 
This will also apply to circular plates and rectangles 
whose ratio of length to breadth does not exceed 3. 





HIGH-CAPACITY WAGONS FOR INDIAN 
BROAD-GAUGE RAILWAYS. 
By H. Keiway-Bamper, M.V.O., late Carriage and 
Wagon Superintendent, East Indian Railway. 
1. From the ‘‘ Administrative Report of the Rail- 
ways in India for the Calendar Year 1906,” the 
latest at present available, it appears that during 
the year 792 miles of line were opened to traffic, 


Up to the end of March, 1907, the mileages were : 


Miles. 
Lines open ... ik eo wie .-. 29,303 
Lines under construction and sanctioned 3,150 

2. The aggregate weight of goods carried on 
this mileage during the year was approximately 
58,870,000 tons, the gross earnings therefrom 
amounting to nearly 184 million pounds sterling. 

3. The increase in mileage, goods carried, and 
earnings, and the decrease in ton-mile freight 
charges during the 25 years ended December, 1906, 
have been as follows :— 








Goods Carried) Earnings in Avenege Freight 





Year. Mileage. e per Ton- 
in Tons. Pounds. Mile in Pence. 

1881 9,858 13,214,000 6,373,183 | 0.662 

1836 12,865 19,576,000 8,257, | 0.585 

1896 20,209 32,471,000 10,276,733 0.587 

1906 29,097 58,689,000 18,397,933 0.451 


4. Uf the total weight carried in 1906 approxi- 
mately 70 per cent. was loaded in broad-gauge 
wagous, and of this about 75 per cent. consisted 
of materials capable of yielding net consignments 
of from 22 to 24 tons per four-wheeled vehicle. 

5. In 1896 the maximum permissible gross load 
per axle for broad-gauge wagons was 12 tons, and 
at this it remained until 1903, when difficulties in 
connection with shortness of stock resulted in a 
forcing up of the axle-load at first to 13, and subse- 
quently to 14 tons. 

6. Quite recently the maximum gross load per 
axle has been raised to 16 tons, and a new standard 
axle designed. 

7. The development of Indian broad-gauge rail- 
way four-wheeled wagons during the last 15 years 
is shown at Figs. 1 to 5 for open, and Figs. 6 to 8 for 
covered wagons, while in statements ‘‘ A” and ‘** B” 





are given details showing the percentage of im- 
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bringing the total mileage open up to 29,097 miles, 
of the following gauges :— 

Miles. 

15,548 of 5-ft. 6-in. gauge (standard). 

12,149 of 3-ft. 39-in. gauge (metre). 


1,071 of 2-ft. 6-in. gauge : 
329 of 2-ft. gauge } special. 


29,097 
There were 981 miles of line sanctioned during 
the year :— 


Miles. 
799 of 5-ft. 6-in. gauge (standard). 
po <> $fin. gauge (metre). 
aw. of 2-ft. 6-in. gauge | 3 
Vil. of 2-ft. gauge  /®Pecial. 


981 





ie Proceedings of the Royal Society, March, 1907. 





provement in the ratio of earning power and of 
carrying capacity 

icok eek for hand-braked 24, 28, and 32 
ton gross load open and covered wagons respec- 
tively. The following examples (2) illustrate the 
results attained :— 

Example ‘*‘ A.” —~A train (Fig. 9) of forty-one 
fully loaded 24-ton open wagons of 1900 pattern = 
984 tons gross, is hauled a distance of say (Delhi 
to Calcutta) 955 miles. 

The ratio earrving canacity ig 248. 697 


or tons for the 
dead iowa 1 207 


train. 
The ton-mileage for the journey becomes 
paying load _ 697 x 955 _ 6 085 
dead load 287 x 955 274,085 
— the earnings at 0.45d. per ton mile on the paying load 
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Example ** B.”—A train (Fig. 10) of weg) 
32-ton open wagons of 1906 pattern, grossing 992 
tons, is hauled over the same distance, 

- carrying capacity 

The ratio — ao | 

the train. 
The ton-mileage for the journey becomes 

paying load _ 759 x 955 _ 724,845 

dead load =-.230 x 955 219,650” 

and the gross earnings, at 0.45d. per ton-mile on the pay- | 


ing load = 1359/. for practically the same gross weight 
hauled. | 


being 3% or tons for 


| 684 Ib 


journal for a fully and evenly loaded 32-ton wagon 
st#nding on a level road is 16,520 lb. Adding 20 
per cent. for over or uneven loading, stresses due 
to curves, &., the maximum working pressure 
per journal becomes approximately 20,000 lb. 


12, The effective load-carrying area of the new |: 


standard bearings is 9 in. x 3}in. = 29.25 square 
inches, the unit pressure per square inch being 


13. Theory and practice agree in fixing 550 Ib. 
per square inch as about the maximum work- 
ing unit pressure for cool running of gun-metal 
bearings carried upon iron or steel journals ; it is 
re 
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Comparison of Wagons with 12, 14, and 16 Tons Axe 
Loads. 


| 


Net Paying Load | 


Gross 

per Axle, in 
1900 

ot Im 

nt on 


onin 1908 | 
per Ton 


per Wi 

Under ¥ 
at 0.45d. 
in Pence. 


‘ull Load, 


ue 


creased Earning | 
Ratio :— 


Power on 
* Type. 


per Axle in Tons. 
Earnings per Mile | 
Paying 1 oad, 
Dead 
Percenta 
provem 
1900 Type. 


Tons. 


| Deadweight per 


_Axle in Tons. 


Load 


Percentage of In- 


) Maximum Possibe 


Maxinum 


| 


Statement A. 


12 35/80! 7.66 


14 | 9.34 21.9 


| 
3.75) 12.25 


3.62) 10.38 


| 43.8 | 


11.02 


16 
Statement B. 


1900 | 12 |8 7.2 


4 9 25 


| wo 16 


4 10 


25 


4.5/ 11.5 10.3 43 


17. The total load-carrying area of the bearing is 
8Z in. x 3}in. (projected) = 28.84 square inches, 
to which the anti-friction plugs contribute 16.5 
square inches, or 57 per cent. 

18. The plugs, under the action of the hammer- 
ing when being driven into place, expand, and fill 
the recesses so tightly that they can only be re- 
moved by drilling. 

19. The depth of the plugs is so arranged as to 
last the full life of the bearing, withdrawal of stock 
for re-lining of bearings being thus avoided. 

20. Under this system* local fracture and conse- 
quent loss of white-metal-lined bearing surfacc is 
impossible, while the risk of spoiling the anti- 
friction metal by re-heating no longer exists. 

21. Haulage.—Numerous experiments made by 
the author in India, under actual working condi- 
tions, have shown that a pull of 30 Ib. per ton is 
required to move from rest a vehicle weighing 
32 tons standing on a level road and carried upon 
wheels 43 in. in diameter, with burnished journals 
and white-metal-lined bearings lubricated with 
mineral oil, the coefficient of friction at the moment 
of starting being thus uv = 0.013. 

2. The same experiments have demonstrated 
that a pull of 5 lb. per ton will, for the same wagon, 
maintain a speed of 10 miles per hour on a straight 
and level track. From this it appears that about 
six times as much power is required to start as to 
maintain high-capacity vehicles in motion at a low 
speed on a straight and level road. 

23. In India wagons are equipped with screw- 
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Improvement in gross earnings, 13591. 
— 12292 son 


Im rovement in aying load ton-mileage, 
724.845 -656,.685°. = 


od ~~ 69,210 
Reduction in dead-loid ton-mileage, 
274,085 —219,650 ... ed ie 54,435 

9. When to these improvements are added re- 
ductions of— 

(a) 28 per cent. in train length ; 
(b) 25 per cent. in the number of axles ; and 
(c) 30 per cent. in the capital cost per ton 
of carrying capacity ; 
the case for 16-ton axle-loads is very strong where 
permanent-ways and bridges are equal to them. 

10. Bearings.—But these satisfactory results 
may be largely discounted if* bearing troubles 
necessitate detachment of vehicles en route. 

11. Deducting 2} tons as the approximate weight 
of two pairs of wheels and axles, the pressure per 


i 
690f* (62 Actes, 


not surprising, therefore, that the bearings of 
high-capacity wagons, when of gun-metal, fre- 
quently heat to such an extent as to ruin the bear- 
ings, seriously damage the journal, necessitating the 
‘*stopping” of the vehicle, and transhipment of 
load, with attendant vexatious delay and expense. 

14. Anti-friction motals of suitable composition 
will support and run cool under loads of 1000 lb. 
per square inch on journals revolving at surface 
speeds as high as 500 ft. per minute, and practical 
experience is daily accentuating the — for 
the use of these metals in some form for high- 
capacity wagons. 

15. In Figs. 11 and 12 is shown a gun-metal 
bearing for a 10-in. by 5-in. diameter journal, the 
standard for 16-ton axle-loads. 

16. Ranged in parallel on the bearing surface are 


couplings, supposed to be so tightened as to bring 
the buffer-faces into contact. The entire load there- 
fore falls upon the engine and tender draw-bar at 
the moment of starting. The tractive effort re- 
quired to move from rest on a straight and le\ el 
road a train of thirty-one 32-ton wagons is thus 
992 x 30 = 29,760 lb. 

24. In the experiments already referred to the 
important influence of wheel diameter on the 
starting effort was well demonstrated, the same 
wagons carried on 37-in. diameter wheels requiring 
approximately 20 per cent. more pull to start them. 

25. Handling.—High - capacity wagons may, if 
proper care be not exercised in handling them - 
marshalling and other yards, become a source 0° 
serious damage to themselves and fellows. 

26. The blow delivered by a string of, say, ten fully 








two rows of six and five 1-in. diameter holes, 
into which are driven cold anti-friction metal plugs. 





* Recently patented. 
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loaded 32-ton wagons moving without restraint at 


a speed of 10 miles per hour is equal to 4691 foot- 
tons. Want of judgment in handling stock is 
rapidly reflected in the number of vehicles with- 
drawn from traffic and received in local and ter- 
minal repairing-sheds for such damages as smashed 
axle-boxes, broken buffers, bulged and distorted 
body ends, &e. 

27. Such treatment must necessarily result in a 
ceneral rapid deterioration of vehicles involved, 
and it behoves those in authority to see that unduly 
rovgh handling is avoided as far as possible. 








COMMERCIAL MOTOR-VEHICLES. 
(Concluded from page 573.) 


T'ne steam-lorries and tractors represent the ordi- 
nary types of steam-engine, the latter being simply 
small traction-engines. Naturally, therefore, as a 
whole, they gave very little trouble, though they 
are debited with a considerable loss of time from 
having to pick up water. Both the actual running 
and the remarks of the judge show the great 
advantages of a tractor over a lorry, especially in 
the matter of larger wheels and smaller loads per 
axle. The tractors burnt considerably less fuel 
than the 5-ton lorries, probably from the arrange- 
meut of boiler and engine, and the lorry which 
most nearly resembled a traction-engine was the 
most economical in fuel. 

In lubricating oil there was a great variation of 
consumption, the least number of miles run per 
gallon being 47, and the greatest 800. The oil used 
appears to have varied very greatly with different 
cars, without any very apparent reason, but it pro- 
bably depended on details of lubrication. While 
oil is always a much smaller item than the fuel, itis 
naturally a point on which economy is desirable, 
especially as the wasted oil appears as dirt or smoke. 
In addition to lubricating oil, most of the vehicles 
used a certain quantity of grease. The amount of 
this in most cases was very small, only 41b. or 5 lb. 
for the whole run, though in some cases it reached 
about 1 lb. a day. It would be an advantage to be 
able to run with only one sort of lubricant, and all 
the tractors did so, as well as the Savage lorry. 

The last column in the table on page 572 ante 
is an attempt to approximate the cost of the 
whole of the fuel and lubricants both per vehicle- 
mile and ton-mile. It is obvious that it is not 
possible to attain to more than an approxima- 
tion. Different competitors probably used oils 
of different qualities, and therefore cannot fairly 
be compared. Besides this, price of fuel, which 
is the main item, varies in different places and 
at different times. For the sake of comparison 
petrol has been taken at 1s. per gallon, paraffin 
at Gd., lubricating oil at 2s., methylated spirits at 
33., coal and wood at 1s, a hundredweight, coke at 
8d., and grease at 6d. a pound. It will be seen that 
the figures which result from these prices do not 
quite correspond with the commendations of the 
judges, so presumably the latter took slightly dif- 
ferent prices. At the prices named it will be seen 
that the steam-lorry burning coal is very much the 
cheapest, the Savage lorry coming down to 0.25d. 
per net ton-mile. In this class, however, the 
highest award for economy was given to the York- 
shire lorry, the greater part of whose fuel was coke 
instead of coal, Presumably, therefore, the judges 
took the coke as very much lower in value in pro- 
portion to the coal than has been done in the 
above prices, : 
it will be seen by comparing the Thornycroft 
3U-cwt. lorry, Broom and Wade 3-ton lorry, and 
Ryknield 5-ton lorry, with the petrol lorries in 
their respective classes, how much more economical 
the internal-combustion engine burning parafiin is 
than that burning petrol. The Darracq-Serpollets, 
on the other hand, do not appear to be any more 
economical on the above basis of prices, as, although 
their fuel is half the price, they burn practically 
twice as much of it. 

Une interesting vehicle was the petrol-electric 
lorry entered by the Wolseley Company, but it 
cannot be said that its performance seemed to show 
any superiority over those transmitting the power 
to the road-wheels in more ordinary ways. Prob- 
ably the great difficulty is weight, as it was the 
heaviest vehicle in its class, and possibly this 
accounts for the fact that it used more fuel than 
any petrol vehicle in its class, and comes out the 
most expensive in fuel costs. This does not by any 
means prove that it would be the most expensive 





in running, as the expense of maintaining the trans- 
mission gear is done away with ; but it is, of course, 
doubtful whether this would be as great as that of 
maintaining the electric transmission. 

It is interesting to note the performance of the 
vehicles fitted with worm and wheel transmission. 
Of these, the Dennis, in Classes D and E, were 
both highly commended for hill-climbing, and 
showed a fuel consumption as low’as that of the 
average of their class ; that in Class F was-the only 
petrol vehicle in its class, but showed good economy, 
while the Straker and Dennis, in Classes B and CO, 
showed somewhat heavy petrol consumptions. The 
worm and wheel have, however, the advantage that 
there is no difficulty in getting any required reduc- 
tion in gear without the complication of special 
countershafts, and the device seems worth more trial. 

A very important point, on which hardly enough 
stress seems to be laid, is the question of weight. In 
many cases the wear of tyres is an important point 
in the running costs, and this will be very largely 
affected by the total weight of the vehicle. In Table I. 
on page 570 ante the weight unladen is stated, as 
also the approximate weight loaded. The latter is 
probably not very accurate, as it is got by adding 
the load to the unladen weight ; but if the latter 
does not include fuel, water, or driver’s weight, as 
is probable, these should be added to the loaded 
weight, as also the necessary tools and spares 
carried. It is very difficult to compare the weights 
of the different vehicles, as the bodies with which 
they were fitted varied a great deal. An instance of 
this will be found in the two Milnes-Daimlers, E 28 
and E29, which are presumably much the same 
chassis, fitted with different bodies, with the result 
that the one is about 12 cwt. heavier than the 
other. Making all allowance for this, however, 
there is a very great difference in various vehicles. 
It is, of course, obvious that weight must not be so 
cut down that reliability is sacrificed, but, on the 
other hand, the weight should be kept down by 
good design of the parts as much as is con- 
sistent with this. A comparison of the perform- 
ances and weights of the vehicles will show that 
weight is by no means synonymous with reliability 
--e.g., the *‘ Unic” van lost less time than any 
vehicle in its class, and was the only one highly 
commended for condition after trial, yet it was the 
lightest but one, and competed against vehicles 
6 cwt. heavier. It seems a pity that the weights 
are not given in greater detail. It is quite true that 
there are very complete details as estimated by the 
makers, giving the weight on each axle, loaded and 
light ; but as these do not agree with the total weight 
unladen, as found by the weighbridge, they are 
practically useless. A matter mentioned in the 
general recommendations of the judges is the de- 
sirability of keeping down the maximum loads per 
axle and of increasing the size of the wheels, and it 
is mentioned that in both these respects the tractor 
has a great advantage over the heavy lorry. A 
reference to the weights of the two types of vehicle 
will show this very well. The tractors vary from 
4 tons 13 cwt. to 4 tons 19 cwt. unladen, and pre- 
sumably will weigh somewhat more with coal and 
water. On the other hand, the 5-ton lorries weigh 
anything from 8 tons 12 cwt. to 10 tons 3 cwt. 
loaded, but with no allowance for fuel and water ; 
that is to say, the lorry weighs about twice as 
much as the tractor. On the other hand, the 
lorries had wheels from 39 in. to 42 in. in diameter, 
while the tractors had wheels from 54 in. to 60 in. ; 
that is to say, that for twice the weight the lorries 
only had wheels two-thirds the size. It is obvious 
that the size of the wheel should have some rela- 
tion to the weight, not only in order to reduce the 
vibration on the vehicle, but also to reduce the wear 
and tear onthe road. With diminutive wheels and 
heavy loads the wear becomes very excessive, and 
from a public point of view the matter needs some 
consideration. The loads per axle in some of the 
lorries must be quite as great as in a fair-sized 
traction-engine, but whereas the latter has wheels 
6 ft. or 7 ft. in diameter, and perhaps 1} ft. 
broad, the lorry only has wheels 34 ft. in dia- 
meter and perhaps 10in. wide. The lorry may have 
rubber tyres, and it used to be said that these did 
no injury whatever to the roads, but experience has 
proved the opposite, and, as the report mentions, it 
is doubtful whether they injure the roads any less 
than the steel ones. In any case, there is no doubt 
whatever that the small wheels, whether shod 
with rubber or steel tyres, wear the roads far more 
than the large ones, and cause a great deal more 
vibration to the vehicle as well. 





Among the general remarks constituting the first 
part of the report there are many excellent recom- 
mendations. The principal are :— 

That the petrol-lorries were, on the whole, too 
fast, and that speed should be limited to what can 
be run without excessive wear and tear. 

That there is room for a cheaper, but slower, 
vehicle than those which competed. 

That more attention should be paid to making 
the vehicle simple to drive, and to studying the 
driver’s comfort. 

That more attention should be paid to brakes, 
which should generally be increased in size, and 
made easily adjustable and free from compensations 
involving wire-rope or complicated connections. 

That more attention should be paid to lubrication. 
It is mentioned that forced lubrication is the most 
efficient, and that it was fitted to a few vehicles ; 
but it does not specify in the report which those 
vehicles were, which seems a pity. 

That more care should be given to the design of 
the connections from the change-speed levers to 
the gear-box and the commutators and distributors 
in the electric circuit. The latter are stated to be 
poor in design, and unsuited for commercial work, 
and the former to be in most vehicles of quite 
inadequate character. 

That the steering-gears should be designed to 
allow for the strains due to the steering being turned 
while the vehicle is at rest. 

There are many other recommendations which 
are quite worth careful study, but which space does 
not allow of being considered here. 

Few will dispute the coundness of the above re- 
commendations. With regard to the connections 
from the change-speed lever to the gear-box, it is 
very obvious that it is much easier to arrange this 
satisfactorily when the gear-box is under the foot- 
board, and the vehicle carried on a live axle, than 
when the gear-box is under the platform, as is gene- 
rally the case in a car with side-chains. In the latter 
case the connections are long and are liable to get 
out of adjustment in case of any straining of the 
frame, &c.; while in the former the lever and 
quadrant can, if desired, be actually carried on the 
gear-box, and cannot get out of adjustment. The 
live-axle also would comply with the recommenda- 
tion that there should be no parts under the plat- 
form not accessible without disturbing the load, as 
the gear-box can be made accessible through the 
footboards and the live axle from the back. 

The necessity for the steering-gear being arranged 
for turning when the vehicle is at rest raises the 
question as to whether the Ackerman steering is 
as suitable for heavy weights as the centrally-pivoted 
axle. The tractors all had the latter type, which is 
universally used for traction-engines, and is much 
easier to put over when the vehicle is at rest. 

The question of the speed at which the cars 
travel is most important, and it is certain that in 
many cases far too high a speed is aimedat. In the 
smaller classes it involves the use of pneumatic 
tyres, which are at present rather a doubtful quan- 
tity for commercial work. If those who use horses 
found that they could get the work done by motors 
cheaper than by horses, they would soon give up 
the latter, even if the motor were no faster. At 
present, however, the motor is a great deal faster 
than the horse, but its economy is not so certain. 
The extra speed not only increases the cost of 
running a car of a given weight, but probably also 
increases the weight a good deal, owing to the 
engine and al] parts requiring to be heavier. The 
weights of the smaller classes seem in some cases 
quite out of proportion to the load they carry. The 
last column of Table I. (see page 570 ante) gives 
the ratio between the weight of the vehicle unloaded 
and the load carried, and it will be seen that while 
the larger lorries carried a load greate than their 
own weight, the smallest class in som cases did 
not carry half their own weight. As many of the 
costs are dependent on the total gross weight, this 
is a serious matter. 

There are several points in the report and the 
arrangements of the trials which might possibly be 
improved should another trial be held. The most 
important is, undoubtedly, that there should be 
some rule limiting the amount of s ts which 
may be used. The object of trials should be to show 
what cars are suitable for continuous commercial 
use. To be successful in this it is absolutely 
necessary that a vehicle should go on running 
day after day in the hands of ordinary working 
men, without any excessive repairs or renewals. 
Ordinary machinery of most kinds will work 
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every working day for years without requiring 
serious renewals, and without the cost of repairs 
being more than a small yearly percentage of 
the capital cost. The complaints of most people 
who have tried mechanical traction is that in 
many cases the repairs are excessive, and that 
although it may be cheaper than horse haulage, the 
advantage would be much greater if the repairs 
were less. Henceit is of the utmost importance to 
the movement that trials should, as far as possible, 
determine which vehicles will run with small repairs 
and which will not, in order that people may not 
be induced to buy cars which are neither reliable nor 
durable, and so get inferior results. In the early 
days of motors it was not considered desirable tu 
make trials too stiff, as the whole system was in its 
infancy, and it was considered that a certain amount 
of advertisement was necessary. That time has 
now, however, long gone past, and the more severe 
trials are the more they will help the movement by 
sorting out the best cars. It is not practicable to 
have trials of more than a certain length, and the 
judges of the present series say that they were only 
long enough to bring out radical faults and weak- 
nesses. The trials consisted of twenty-two days’ 
running, and the average day’s run varied from 
73 miles in the case of the }-ton class to 31 miles 
in the case of the tractors. ‘These distances can 
hardly be thought excessive, in view of those run 
by many commercial vehicles in actual use. Many 
years ago Mr. McLaren stated in a discussion at the 
{nstitution of Mechanical Engineers that traction- 
engines of his make were running 5U0 miles a week, 
and a modern travelling showman expects his trac- 
tion-engine to take his show 80 miles in a day. 
Motor - omnibuses carry loads equalling those of 
the heavier classes, and must run 100 miles a day 
or more, in spite of innumerable stoppages. It will 
thus be seen that the trial was not as severe as 
much ordinary work, and so it is quite clear that 
vehicles which could not do such work for 22 days 
are untit to sell for commercial daily service. ‘T'o 
make such a trial useful to the buyer, therefore, 
no replacing of parts should be allowed, except 
such parts us are considered — parts in 
ordinary running. Also, in all cases where any 
parts at all are replaced it should only be from such 
as are habitually carried on the vehicle, and the 
cost should be stated in the report. Thus small 
parts, such as sparkiog-plugs, gauge-glasses, &c., 
are parts which it is quite recognised are not ex- 
pected to last for a very long time, and are carried 
as spares. Many other small parts may be put in 
the same category, and it is quite open to any de- 
signer to say that he will make any parts he thinks 
advisable easily and cheaply renewable rather than 
incuc the expense and weight of making them more 
permanent; but in this case they should be so de- 
clared, and the cars should be bound to carry them 
as spares, and their price be stated. This, how- 
ever, is not the position of such parts as gear-boxes 
and cylinders, and cars which have to replace such 
parts as these in so short a time as the trial seem 
quite unfit for use. A car which fails in any part 
which is not one of the regular outtit of spares should 
be disqualified. It also seems open to doubt whether 
a car which has to be towed any part of the distance 
of the trial should be allowed to continue. In any 
case the rules should be so amended that it is not 
eligible for any award. It is quite obvious that it 
does not need t skill to design a car which could 
be got over the course by being towed, but the 
problem for tho designer is to make Ohe that 
will propel itself. The course is stated before 
hand, and if some makers cannot make their cars 
cover it, it is hardly fair-on those who do that 
the fact should not be stated. Under the regula- 
tions of the trial under consideration, the wise thing 
for a competitor to do would be to arrange for a pan- 
technicon van full of 3 parts of all Bieite— rom 
as engine to a wheel—to accompany his cars, 
and this is pretty much what some of them did. 

In the reports as to the time lost on the road, 
there should be some discrimination as to the various 
causes of stoppages. All stoppages, even to take 
in water, have their disadvantages—one of them 
being the liability of the driver to spend the time 
taking in beer ; but stoppages, the extent of which 
are known, and can be foreseen, are of little impor- 
tance compared with those which are not. Road 
accidents also may cause loss of time, which is not 
due to defects of the car. In most of these points 
the reports of the trials carried out by the Scottish 
Automobile Club in June last are models of clear- 
ness. In them the cause and duration of every 





stoppage of every car during the trials is given, and 
it is therefore possible to see of what importance 
they are. It is also possible to analyse them, and 
see what parts haveactually given the most trouble. 
Instead of the performance of each vehicle being 
put on a separate page, they are all tabulated, so 
that comparison is easy. The actual running 
weights of the vehicles are also given, and con- 
sumptions are worked out per ton-mile, &., so 
that information is readily obtained. 

The delays due to tyres are also tabulated sepa- 
rately from the rest, so that their comparative 
merits can be easily seen. In the Scottish trials 
also all the cars, whether they got an award or not, 
are arranged in the order of their performance, 
taking the whole of the points of the trial; that is 
to say, that the marks given for each point are 
given, and the total number of marks gained by 
each car. This is of importance to the user, as 
some may require one qualification more than 
another ; and, further, it gives one the comparative 
merits of those cars which did not get an award. 








THE OVERTURNED CAISSON OF THE 
BALTIMORE LIGHTHOUSE. 
By H. Prime Krerrer.* 

Tue successful conclusion of the undertaking to 
build a foundation for a lighthouse in Chesapeake 
Bay, two miles off the mouth of the Magothy River, 
at the entrance of the main ship-channel to the 
city of Baltimore, recently announced by Mr. 
Charles F. Wood, chief engineert of the United 
States Fidelity and Guaranty Company, of Balti- 
more, marks one of the most interesting and 
ingenious engineering achievements of recent years. 

The caisson, which was used for this foundation, 





experienced in launching the caisson, which ran off 
the ways and stuck in the mud. After long delay 
and much expense a dredger was brought into ser- 
vice, and the mud was dredged from the front of the 
| caisson, and then the city ice-boat and a number of 
| powerful tugs completed the task of getting the 
structure afloat. The caisson was then moored along- 
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weighed 1800 tons, aud is said to be the largest 
ever constructed. It was built by the contractors, 
Messrs. Flaherty and Lande, of New York, at 
Lazarette Point, in Baltimore Harbour, the work 
being started in the spring of 1904. Various delays 
were encountered, so it was not until the middle of 
the summer that the structure was ready for launch- 
ing. Owing to some miscalculations, difficulty was 


* Formerly of New York City, now of Berlin, Germany. 

+ Since the above work was finished, Mr. Wood has 
been elected vice-president and general manager of the 
Breakwater Construction and Engineering Company of 
New York and Cleveland, retaining only a consulting 
connection with the United States Fidelity and Guaranty 
Company. 


side the United States engineer’s wharf, and two 
rings, constructed of flanged cast-iron plates, each 
ring 45ft. in diameter and 6ft. 3in. high, were bolted 
to it, after which it was towed to the site of the work. 
Owing, however, to the delays and trouble in launch- 
ing, the summer was wasted, and it was not until 
the middle of September that the caisson left Balti- 
more. It arrived on the site on September 19, 
1904, and the contractors immediately began to fill 
the rings with concrete. Two more rings were 
added, making the structure 48 ft. square by 21 ft. 
high, of timber, surmounted by a cast-iron cylinder 
45 ft. in diameter by 25 ft. high, which cylinder 
was to be filled with concrete. The water at the 





site of the lighthouse was 24 ft. deep, and the 
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caisson, with the two rings on the top, drew about | The borings at the site showed the ground to be 
23 ft., and was floating with the cutting edge just | of alluvial silt for a depth of about 50 ft. below 
above the mud. Fig. 1, page 608, shows the loca- | the bottom of the bay, underlaid with strata of fine 
tion of the lighthouse caisson in Baltimore Bay. and coarse sand. The upper part of the silt, or 
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mud, was so soft that a pile placed on end sank 
15 ft. by its own weight. It was the intention of 
the contractors to load the rings with concrete 
until the weight should cause the caisson to sink 
through the soft mud to the harder strata below, 
after which it was intended, by means of com- 
pressed air, to sink the caisson by the ordinary 
pneumatic process. To expedite the work four 

redging openings, 7 ft. in diameter, were built 
through the floor of the caisson, and lined with 
sheet-iron shafts, extending 12 ft. above the deck. 
It was the intention to use an ‘‘ orange-peel ” bucket 
to remove the mud from the shafts, and the bucket 
was provided, but never used. 

The contractors’ plant consisted of three barges, 
each more than 200 ft. long; one was an old hulk 
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called Chalmette, with high sides and all three 
’ masts standing, the top-masts and all hamper 
being removed. ‘Two of the masts were fitted with 
booms, and served for derricks. The other two 
boats were the old Pennsylvania Railroad ferry- 
boats New York and Dorsey, from which the upper 
decks were removed, and each was fitted with a 
mast, a boom, and a hoisting-engine. The guards 
of the Dorsey, from which the upper decks had 
been sawed off, and the sides, were fitted with wal- 
ing strips, so that the boat had the appearance of 
an ordinary barge. The New York, however, had 
the guards, overhand, and driveways left. The 
Chalmette was fitted with three boilers, two air- 
compressors, and sundry articles of contractors’ 
plant, and, together with the other boats, provided 
quarters for about 150 men, of whom there were 
about 130 on the work at the time the caisson was 
lost. 

Owing to bad workmanship, the deck of the 
caisson leaked to the extent of about a 2-in. stream, 
and as the specifications required that the con- 
crete should be laid in the dry, the leak caused 
rouch delay. Finally, concreting was started, and 
a layer about.1 ft. thick was placed over the whole 
deck. After the caisson was anchored in position 
the space inside the two lower rings was divided 
into three parts by two water-tight bulkheads 12 ft. 
high, running about north and south. Concrete 
was placed alternately in each of the outside pockets. 
When the concrete in the east pocket was 4 ft. 9 in. 
above the deck, that in the west pocket was 2 ft. or 
more below, and the whole structure took a list 
to the east, and more concrete was rapidly thrown 
into the west pocket, until it reached the height of 
about 13 ft., when the top of the structure began 
to move to the west. This state of things was 
reached on the morning of October 12, when a gale 
came on from the north-east, in which direction 
the site is exposed to the whole sweep of Chesa- 
peake Bay, and before night the caisson lay with 
one side 46 ft. below the surface of the bay, and 
the other just awash, while the contractors’ boats 
were blown ashore, and lay among the breakers 
2 miles to leeward. The next day the contractors 
made an assignment for the benefit of their creditors, 
and Mr. W. T.. Kemp, of Baltimore, was appointed 
receiver. The movements and positions of the 
caisson at various dates is shown in Fig. 2, page 608. 

Up to this time the contractors claimed to have 
expended about 70,000 dols., a considerable amount 
of which, however, was for plant and equipment. 
The loss of the caisson was caused wholly by bad 
judgment, and the entire lack of the most ordinary 
precautions. If, instead of mooring the caisson 
with a few anchors, and attaching to it the three 
large and clumsy barges, all of which, including 
the caisson, bobbed and wobbled around with the 
waves, half a dozen dolphins of heavy piles had 
been driven, and the caisson and barges had been 
properly moored to these, it is probable that the 
whole equipment would have ridden out the gale of 
October 12, although the overloading of one side of 
a structure, whose centre of gravity was necessarily 
high, was a fatal error. 

he winter and spring of 1905 were wasted in 
discussions between the iver and the creditors 
over ways and means to raise the caisson, and com- 
plete the work. Contractors, engineers, wreckers, 
and experts of all kinds were brought in, all to no 
purpose, and finally, in June, 1905, the Govern- 
ment declared the contract in default, and called 
on the United States Fidelity and Guaranty Com- 
pany, surety on the contractors’ bond, to complete 
the work. 

In August, 1905, over the protest of Mr. Wood, 
a sub-contract was entered into between the Surety 
Company and a New York contractor, who, after 
working the rest of the season, and taking off some 
of the iron plates, but accomplishing nothing of 
real value, was ordered off the work by the 
Government, and in the snoring of 1906 the work 
was taken up by the are. Company, under the 
plans and direction of Mr. Wood. 

After a careful study of the problem it was de- 
cided that the best way to right the overturned 
structure was to construct a tower derrick on the 
caisson, and suspend thereon enough lead to shift 
the centre of gravity to a point near the toe, or 
cutting-edge of the caisson, and then apply sufli- 
cient force through hoisting engines and derricks 
to revolve the structure through a quarter turn. 
In order to ensure stable working conditions, and 
eliminate the chance of disaster at a critical moment, 
a wharf was constructed around three sides of the 





caisson, substantially as shown in Figs. 3 and 4, 
page 609; 75-ft. to 80-ft. piles being used in this 
structure, 

On this wharf were installed the boilers, engines, 
compressors, and other plant, including two 25-ton 
derricks, and the houses for the protection of the 
machinery and men. ‘To secure fresh water for the 
boilers and other purposes, a 6-in. diameter artesian 
well was driven into the bottom of the bay, about 
184 ft. below high water, at which depth a stream 
was tapped under a head of about 6 ft., which over- 
flowed the pipe into the bay, like a fountain. This 
well furnished practically all the water used on the 
work, and at the time of greatest activity supplied 
nearly 30,000 calions per day. The water fren the 
well being somewhat impregnated with sulph: e of 
iron, during the latter stages of the work, a hume- 
made iron pipe condenser was used to supply water 
for drinking and cooking purposes. The value of 
the well can be gathered from an experience gained 
in bringing down one scow-load of water, which 
water cost 2.50 dols. at Baltimore, but when towing 
and other charges were taken into account, repre- 
sented a cost of 69 dols. when delivered on the 
work. This amount of water was used in one day. 

A very interesting feature of the well-sinking 
operation was the bringing up from about 160 ft. 
below the surface the water-washed sand and gravel 
of an old beach. Along with the sand and other 
débris came many pieces of wood, worn smooth by 
the action of waves, and showing the borings and 
remains of sea insects. The colour and texture of 
this wood was almost that of ebony, but the grain 
of the wood was that of pine, and it cut with a 
knife almost like charcoal. Evidently it was the 
remains of a past geological era, when the beach of 
the Atlantic was near the western shore of Chesa- 
peake Bay, and before there was such land as the 
— of Delaware, Eastern Maryland, and 

irginia. 

The first operation on the caisson was to replace, 
with divers, some of the plates removed by the sub- 
contractor previously referred to. The second and 
third rings, which had been partially taken off, were 
replaced. The tower was built on the caisson 
in the manner illustrated in Figs. 5 and 6. Seven 
lengths of 2-in. plough-steel cable were drawn under 
and around the rings, as shown in Figs. 5 and 6, 
and both ends of each were carried over the 
top of the tower to the end of the boom; 120 
tons of pig lead were bunched into ten weights 
of 12 tons each, and suspended from 10 booms. 
Three spuds, each made up of four 24-in. by 80-lb. 
by 32-ft. I-beams, were slipped through three of 
the dredging shafts, and by means of saddles were 
given a bearing on the upper side at the deck of 
the caisson, and on the lower side at the roof of 
the working chamber. One 12-ton weight was 
carried over the A-frame and attached to the centre 
spud, and one of the large derricks above referred 
to was attached to each of the side spuds. Four- 
part lines reeved through double blocks were carried 
to the front, rear, and side from the top of the 
tower on each side, and the leads taken to the six 
drums of three double - drum engines. A trench 
was pumped in the mud all round the caisson down 
to the lower edge, and the mud was partially re- 
moved from in front of the caisson. 

In addition to the force applied directly to the 
caisson itself through the spuds above described, 
extra precautions were taken to prevent the iron 
rings and concrete pulling away from the woodwork 
at the lower side, by reason of an unequal pull on 
the iron and wood, by tying the rings and caisson 
together with 1}-in. cable and turn-buckles. Hooks 
were made to go over the upper flange of the third 
course of plates, and over the cutting edge of the 
caisson ; forty of each were used, and the pairs were 
tied together with cable, drawn up with turn-buckles, 
as above, so as to tie the iron and timber into one 
mass, and ensure the turning of the structure as a 
whole. Most of these ties were placed and made 
up by divers. Nearly two months were lost in 
waiting for two large derricks, which were bought 
for May delivery, but not delivered at the time. 
Finally, however, on September 29, 1906, every- 
thing was declared to be ready, and the first 
effort to move the caisson was arranged for the 
next day. In estimating the weight, displacement, 
leverages, &c., it was calculated that 100 tons of 
lead, acting with a lever arm of 58 ft., would 
bring the mass in equilibrium on the axis of the 
centre of gravity of the wooden caisson. An addi- 
tional 20 tons were added to ensure that the neutral 
axis should be between the centre of gravity (about 





7 ft. from the deck, as planned by the United 
“tates Lighthouse Engineers), and the cutting edve 
f the caisson. It may be mentioned that lead 
increased considerably in value while these opera- 
tions were being carried out. The method for 
hanging the lead may be seen in Fig. 13, page 613. 
On Friday, September 29, 1906,when 96 tons of 
lead had been hung in place, that weight, aided by 
about 3 tons weight of boom and 2 tons of cable, 
caused the structure to move forward about iy in. 
per hour. Late that evening the balance of the lead 
was hung. A test was made with the hoisting- 
engines, and the mass moved forward about 3 ft. 
Then, to prevent the forward movement, which kept 
on at the rate of more than 1 in. per hour, the lines 
to the rear from the top of the tower were tightened, 
and everything held in place, in order to await the 
arrival of the guests at noon, next day. 

On Saturday, September 30, the bay steamer 
Emma Giles brought the President of the company, 
the lighthouse officials, and guests. At1 p.m. the 
stops were cast off the lines, the word given, and the 
structure moved through 47 deg. in about as many 
seconds. Everything worked out, just as planned, 
and before night the divers were down attaching 
lines to the lead weights, which were resting on 
the hard bottom ; and during the next few days, 
one by one, the 12-ton bunches of lead were lifted 
and laid on the top of the tower. The cables to 
which the lead was attached were pulled aside, the 
boom released and floated aside, 8 in. by 10 in. 
centrifugal pumps, with jets attached to the suction 
pipes, were started, and the mud under the high 
side was removed, allowing the caisson to settle 
slowly into the bottom. The position of the caisson 
after being pulled over is shown by the dotted lines 
in Fig. 6, page 609; while in Figs. 9, 10, and 11, 
page 612, may be seen various stages of the tilting 
operations, these illustrations having been repro- 
duced from photographs, 

Cold weather interrupted the work about Dec- 
ember 1, 1906. All the machinery was removed 
from the wharf because of the possibility that the 
ice, which in this particular part of the bay is very 
troublesome, might carry it away. The wharf 
stood, however, and except for the breaking off ofa 
few piles, everything was found intact in the follow- 
ing spring, when work was resumed. 

Early in April, 1907, the machinery, which had been 
stored on one of the barges, was again installed on 
the wharf. Two of the barges had been sunk on the 
flats in the Magothy River ; but one, the Dorsey, 
was kept afloat, and became one of the most useful 
institutions on the job. For two whole seasons 
this old hulk was never laid off the work, being 
moved round and round the wharf to find a lee 
when storms blew. There was nota point on the 
wharf where its 70-ft. boom could not ba brought 
to bear to lift material which the fixed derricks 
were not able to reach. It would have been practi- 
cally impossible to have carried through the work 
without an appliance of such kind as this boat 
provided. The two large derricks (masts, 20 in. by 
20 in. by 40 ft.; booms, 16 in. by 18 in. by 65 ft.; 
7-part fall line and 9-part boom line) were replaced 
by a tower, and two 12-in. by 12-in. booms with 
3 and 4-part lines were provided for lighter and 
more rapid work. 

The tower was removed from the side of the 
caisson, the 2-in. cables were withdrawn from 
around the rings, the spuds taken out of the 
dredging - shafts, pumping was resumed, and the 
plates of the fourth, fifth, sixth, and seventh 
courses of iron rings were put in place, most of 
them by divers. This brought the structure above 
water. A 1}-yard cube concrete-mixer was in- 
stalled. Ten 20-in. by 6.5-lb. by 60-ft. I-beams 
were thrown across from the two rings of the dock 
and floored, to secure additional space. A cement- 
house and other structures were built. Temporary 
wooden doors were fitted at the bottom of each of 
the four dredging-shafts, and concrete to the depth 
of about 6 ft. was deposited in each by means 
of a bottom dump-bucket. While this concrete was 
setting additional sections of the air-shaft were 
added to bring it above water, and preparations 
were made to pump out the water. 

In turning the structure the cutting edge of the 
caisson, which at the start was about 46 ft. below 
the surface, sank about 11 ft., the movement being 
forward and downwards at the same time, so that tle 
deck of the caisson was about 36 ft. below the sur- 
face of the bay, when the time came to empty the 
cylinder of water. The displacement of the cylin- 
der was about 50 tons per foot of depth, and weight, 








May 8, 1908.] 


ENGINEERING. 


611 











to the extent of about 1800 tons, had to be pro- 
vided to prevent the structure from jumping out 
of the water like a big cork. This was provided by 
rubble boulders weighing from } to 3 tons each, which 
were lowered into place by derricks, and placed by 
a diver. Several scow-loads of sand were also 
thrown into the cylinder. Canvas in the form of 
old sails was wrapped around the outside of the 
cylinder, wound with many turns of hemp line, 
hove taut with an engine, and the pumps were 
started to clear it of water. 

At this point came one of the most troublesome 
and expensive difficulties of the whole operation. 
It had not been considered that emptyiug the 
cylinder presented any serious problems, but on 
trial with an 8-in. by 10-in. Lawrence centrifugal 
pump with an 8in. by 8-in. DC. engine it was 
found that while the water could be lowered 3 ft. 
in about 11 minutes, it returned at such a rate 
that in 15 to 16 minutes from the time the pump 
stopped the levels of the water inside and outside 
were the same. Experiment after experiment 
was tried, but it was like trying to pump out the 
bay. 
Finally, a new canvas sheet, 37 ft. by 150 ft., 
made of No. 4 duck, was procured, cut to fit the 
batter of the sixth course, and well roped round 
the edge. This was drawn round the cylinder, and 
hove tight by means of an engine. Strips of wood, 
1 in. by 6 in., were put along the vertical joint, 
inside and out, and nailed together, every 6 in., 
by a diver. This reduced the leak more than 
half, but the flow was too strong to permit of 
the laying of concrete. Then about 4000 cubic 
yards of mud were brought from one of the dredgers 
working in Baltimore Harbour, and dumped in the 
slip between the points of the wharf, after which a 
3-yard clam-shell bucket was used to bank the mud 
around the cylinder. By this means the leak was 
reduced to insignificant proportions, and thereafter 
was conveniently controlled by a No. 3 Emerson 
pump running occasional strokes. Practically all 
this trouble, delay, and expense was caused by the 
removal of the plates, which was the only thing 
done by the sub-contractor, who attempted the job 
after the failure of the original contractor. Each 
of the 45-ft. diameter rings are made up of thirty 
cast-iron plates, about 5 ft. by 6 ft. 3 in. by 2 in. 
thick. These plates had 2-in. flanges all round, 
and were bolted together by 2-in. bolts. A good 
idea of the way in which the canvas was fitted 
round the cylinder may be obtained from Fig 12, 


page 612, which is from a photograph. 

The specifications required “that the joints be- 
tween the plates should be made above water, with 
oakum and red lead. The first four courses were 
made up by the original contractor in that manner. 
The sub-contractor referred to removed the fourth 
course entirely, and a part of each of the second 
and third courses. All these plates had to be 
replaced by a diver working under water, and it 
was practically impossible to make the joints be- 
tween thom tight, and when these open joints 
received the pressure from a 30-ft. head, the water 
came through in streams. Very little trouble was 
experienced with the two upper courses, the joints 
of which would have been the only ones to have 
been made under water but for the removal of the 
other plates. The pressure against them was 
light, and it was very easy to pump the water down 
below them, and with pine wedges stop such small 
leakages as appeared ; but the lower joints, exposed 
to heavy pressure, and buried under hundreds of 
tons of stone, presented a totally different problem. 
The sand, which was to have been used as a form 
for a ring of concrete, which it was proposed to put 
in about half-way down, and which it was intended 
should act as a weight to hold down the cylinder 
while the stone was removed from below, flowed 
like quicksand owing to the strong current, and 
the whole had to be pumped or shovelled out before 
the difficulty was overcome. Weeks of valuable 
time and many thousands of dollars were wasted 
because of this mistake. 

After this difficulty was surmounted, the cylin- 
der was quickly filled with concrete up to the 
middle of the sixth course. At no time was the 
weight allowed to drop below the safe load required 
to hold down the empty shell. In making the 
calculations for stability, it was assumed that the 
wooden caisson, which had been in the bay nearly 
three years, had become so water-logged as to 
neutralise its buoyancy, and nothing was observed 
during the course of the work to change this 
assumption, 





The Emerson pump continued in service for 
nearly three weeks almost without a stop, and with 
ractically no attention, until the concrete was 
ee above the surface of the bay, a sump being 
left all the way from the deck of the caisson. 
Iron pipe channels were left at various points lead- 
ing to this sump, after which the pump was re- 
moved, the sump was closed except for a 2-in. pipe 
connection, to which a grouting- machine was 
attached, and the sump and all its channels were 
closed with grout under an air pressure of 140 Ib. 
per square inch. The cubic contents of the — 
and its connections were very carefully calculated, 
and a sufficient amount of grout was forced in 
to fill the space entirely. After this the surface of 
the concrete was never allowed to get below the 
water-level. During the time when concreting was 
going on, the air-compressor plant was thoroughly 
overhauled ; an electric-lighting plant was installed, 
and air-locks for men and material were secured. A 
hospital lock was fitted up, and a yeas experi- 
enced in the care of men working under compressed 
air was placed in charge as medical director. The 
class of labour was rapidly changed. ‘‘Sand-hogs” 
were brought from New York under skilled foremen. 
The locks were placed, air turned on, and the sink- 
ing commenced and continued without interruption 
until the end. The illustrations on pages 609, 612, 
and 613 show in detail the progress of the work. 
Figs. 7 and 8 represent respectively a section and 
half plan of the caisson. 

Some of the clay stratum on which the caisson 
rested, when air was turned on, was taken out with 
shovels and buckets, but most of the material was 
blown through an iron pipe 5 in. in diameter, 
carried up in the air-shaft and fixed so as to dis- 
charge overboard. At its end it was fitted with a 
short length of 4-in. suction hose, and a 4-in. plug- 
cock served to close it when necessary. The material 
was washed to a sump by one or more jets from a 
2h-in. fire-hose and nozzle supplied with water by 
a pump on the dock. The men worked in two 
shifts, varying from four hours each at the begin- 
ning to one how at the end, The air pressure 
varied from 25 lb. to 40 lb. 

One of the most serious troubles the men had to 
contend with at the start of the air-work was met 
with while sinking through an old oyster-bed or 
bar at a depth of about 60 ft. This bed had evi- 
dently once been the bottom of the bay. The 
oyster shells, which were very numerous, clogged 
the blow-pipes, cut through rubber boots and 
through gloves, and wounded the skin, making the 
progress slow, difficult, and painful. No man was 
allowed to go into the compressed air until he had 
been examined and passed by the doctor, and onl 
two cases of ‘bends ” developed, both of whic 
were relieved in a few minutes. 

The material lock was fitted with large connec- 
tions and valves, so that the materials could be 
locked in or out regularly and rapidly ; but the man- 
lock, which was on the side, and entirely separate 
from the other one, was fitted only with a 3-in. valve, 
so that rapid ingress and egress were impossible. 
It is common practice on similar work to use as 
large a valve as 2 in. The use of the small valve 
caused considerable complaint on the part of the 
men at first, but they were soon accustomed to 
waiting patiently for decompression. During the 
long delay between the losing of the caisson and 
the putting. on of the air, the teredo had been very 
busy in some of the exposed parts of the caisson. 
It was necessary to remove some of the bulkhead 
timbers within the rings entirely, but most of 
those in the working chamber stood up to the work, 
the holes being pumped full of grout with the 
grouting machine. The caisson itself was strained 
slightly by the turning, and a few of the caulked 
joints in the working-chamber opened slightly. 

No special difficulty was experienced in mudding 
up these leaks, although they required constant 
attention, and, together with the worm-holes, caused 
a considerable blow-out of air on the south-east 
corner of the caisson. This leakage was not re- 
garded entirely as an objection, as it served to keep 
the air in the working chamber in good condition, 
and was taken as a means of ventilation not re- 
quiring more air than would have been otherwise 
wasted, no strenuous effort being made to close it. 
In addition the porous sand strata below the blanket 
of mud at the bottom of the bay absorbed a large 
volume of air, and in calm weather the bubbles of 
air could be seen rising in all directions for a half 
mile from the work. 

After the concrete was started the work never 


stopped night or day until the working chamber 
was filled with concrete, sealed, and the air taken 
off. During 1906, and until August, 1907, the 
work was carried on with a small force working 
only one shift, until completion on December 5, 
1907. The main volume of concrete was placed by 
three shifts working throughout the 24 hours, 
and for considerable periods the material handled 
averaged a cubic yard each six minutes, After the 
concrete reached the surface of the water, one shift 
a placed the concrete as fast as the caisson 
sank, . 

In filling the working chamber, all the concrete, 
except the last few yards at the bottom of the 
central air-shaft, was dropped through two 12-in. 
diameter iron-pipe shafts leading through the north 
and south dredging shafts. e@ pipes were in- 
stalled when the temporary doors were put in the 
shafts, and built in the concrete as it came up. A 
12-in. Jenkins o_o back-pressure valve 
was placed at the top of each pipe to hold the pres- 
sure and act as a lock. A wooden target with a 
rubber gasket was used at the bottom of the pipe, 
to hold the air back when the top valve was 
opened to fill the pipe with concrete from the 
hopper platform. Some trouble was experienced 
from stoppages of concrete due to the length and 
small diameter of the pipe. It proved that tubes 
for such a purpose, particularly if as long as these 
(84 ft.), should have a diameter not Jess than 16 in., 
and 18 in. or 20 in. would probably give better 
results. The top of the finished foundation -is 
shown in Fig. 14, page 613, and this view gives a 
very good idea of its proportions. 

In addition to the small boiler on the barge, four 
boilers were used, two of them of the marine type; 
of 125 horse-power each. The other two were 
verticals, aggregating about 100 horse-power. Two 
‘*Class A” straight-line Ingersoll-Rand air-coni- 
pressors were used: one high-pressure, with a 
— of 1250 cubic feet per minute, and the 
other low-pressure (50 lb. per square inch), of about 
900 cubic feet of free air per minute capacity. Air- 
receivers and an air-cooler were constructed of 6-in. 
pipes, which were carried through a tank of water 
under the pier, and the conditions in the caisson, so 
far as the air was concerned, were at all times 
pleasant. A 124-kilowatt generator, with a direct- 
current engine, was installed. The lights for all 
the houses and outdoor machinery, as well as those 
in the locks, shafts, and caisson, besides the aro- 
lamps for general illumination, were attached to 
this machine. The maximum current was about 
100 amperes. 

The number of men employed during the last 
few weeks was about 115. There was little sick- 
ness, and there were practically no injuries. Mr. 
Wood attributes this PY condition to the pure 
air-supply, the rest and food, to the short working 
shifts, and to the entire lack of means of dissipa- 
tion on the part of the men. They were not 
allowed off the wharf during the progress of tho 
work. The provision of only small air-openings 
on the man-lock was undoubtedly a very wise one. 

Mr. Wood modestly declines to accept all the 
credit for the success of this great undertaking, 
claiming that, for its attaintment, he is in part 
indebted to Mr. John R. Bland, president, and 
Mr. J. Kemp Bartlett, vice-president, of the United 
States Fidelity and Guaranty Company, for their 
unstinted support and co-operation; to Colonel 
R. L. Hoxie, Corps of Bry U.S.A. light- 
house engineer, and Mr. Murdock, his assistant, 
for their interestand consideration at difficult points ; 
to Mr. Sangemeister, the chief draughtsman in the 
lighthouse engineer’s office, who worked out the 
plans for the structure; to Mr. W. C. Flannery, 
the engineer and superintendent during the righting 
of the caisson ; to Mr. J. A. Prout, engineer and 
superintendent ; to Mr. M. 8S. Stokes, superinten- 
dent on the concrete and compressed-air work ; to 
Mr. F. C. Arthur, United States inspector on the 
work ; to Captain Fred Lankford, assistant super- 
intendent on the concrete to the end; and to Mr. 
J. A. McCort, the medical director, all of whom 
aided the work with many of the practical sugges- 
tions which were adopted and carried out. 

Mr. Wood also acknowledges his great indebted- 
ness to the men, who, through long ays and nights 
of strain, stress, and struggle, in intense heat and 
bitter cold, in calm weather, and with gales blow- 
ing, often at the risk of life and limb, performed 
their parts. As Mr. Wood expresses it: ‘*No 
matter what his ability, no man gets very far or 





does very much except through the loyalty and eo- 
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operation of those on whom he depends to execute 
his ideas. Therefore, after everyone else has been 
given full credit, what is left you may award to 
me.” A somewhat unique and rather unusual 
point of view, but one having much justice to 
recommend it. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 24 

Continued weakness characterises the entire steel 
industry as to prices and demand, excepting with 
regard to rails, wherein prices remain firm. The only 
improvement to be noted during the past week has 
been a somewhat better demand for structural material 
for bridge-work and general construction, the demand 
for which comes chiefly from the Western States. 
The only large transaction in the East in structural 
material is an order for 14,000 tons of bridge material, 
which will be awarded before Saturday, to be used in 
the construction of a bridge in Western Pennsylvania. 
There are a number of projects now in sight in the 
Central West which will take 50,000 tons of enclosing 
material, the orders for which will probably be p 
during the month of May. A great deal of work 
is held up because of prices, but an important 
factor in the delay is the unfavourable: conditions 
in the financial way. Lower prices in structural ma- 
terial, however, would certainly bring about consider- 
able business. The rail situation is improving, and an 
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order for 55,000 tons of special rails under the new 
specifications for the Pennsylvania Railroad* will soon 
be placed. The specifications are such that the cost 
will be increased about 2 dols. per ton. Tf these 
specifications should be accepted by the rail mills at 
the old standard price of 28 dols. per ton, it is: the 
belief that a large amount of business will be placed 
by the railroads. 

Pig-iron prices, low as they have been, have not yet 
reached their lowest level. Southern iron is being 
shaded this week to the extent of 25 or 50 cents per 
ton on foundry, which acts as a disturbing influence 
upon Northern furnaces, which have stocks of iron 
on their banks. In the Western markets demand 
for crude iron is irregular, and consumers are pur- 
chasing only enough to complete work as it comes 
along. There is an accumulation there as well as in 
the Teast, and the quantity is sufficient to enable 
furnaces to take care of any sudden demand that 
might arise. The coke markets are quiet, and prices 
range from 2.25 dols. to 2.50 dols. for good grades 
of 72-hour Connellsville Foundry. No. movement is 
expected in Lake Superior ore until well into the 
summer. 

May 1. 

Nothing tangible has developed concerning the im- 

nding drop in prices of iron and steel ucts. 

umours are rife once more as to a drop in all lines of 


* See page 628. 








furnace and mill products, but the evidences of this 
decline are contradictory. Within three or four days 
the head of the Steel ration the a 
of that concern to abide by its former decision. 
Southern furnaces are cutting prices week by week, 
aud this action has given rise to a rumour that the 
great Northern ucers will make a cut in prices 
that will be worth while. The possibility of 10 dol. 
foundry pig iron has been spoken of, but our 
t% sources of ‘information do not warrant 
the statement that any such radical action will be 
taken. Prices are all pointing downward, except- 
ing, as usual, in steel rails, but even in this line, 
if the new conditions are accepted, there will be a 
virtual reduction, becagse of the increased cost of 
manufacture which the new specifications involve. 
For the coming month quite an increase in orders will 
probably take place for fabricated material. — 
the month just closed the orders reached about 40, 
tons, as against 80,000 tons for April, last year. The 
orders for May will probably reach, from present 
indications, 60, tons, on the books of the American 
Bridge Company. The consumption of all kinds of 
ig iron, excepting iron for pipe, continues low. The 
uthern furnaces have been cutting prices, and for 
pipe iron have taken as low ag 10 dols. at a 
orthern furnaces will blow!out, especially in n- 
——— as — are stocks on — — cannot 
isposed of at present. iron has dropped to as 
low as 25 dols. og net ton, at Pittsburg. Official 
prices remain at 30 dols. There is nothing of encouw- 
ment in the entire situation. Everything looke 
blacker than two weeks ago. The only bright spot in 
the whole situation is the readiness with which the 
40,000,000-dols. Pennsylvania Railroad loan was sub- 
scribed. That company proposes to push a number 
of delayed improvements. The steel people are h 
that other railway systems will take bons and exhibit 
some courage in borrowing money to push along pro- 
jected improvements which were side-tracked several 
months ago. No general improvement is probable or 
possible until a buying movement sets in on a large 
scale by the railroad interests. Our National Congress 
is disappointing public expectations by extreme con- 
servatism in the matter of new legislation on various 
vital products. The tariff will be unmolested, and 
some by-play will be indulged in to satisfy the tariff 
reformers, and not trouble the high tarift interests. 
There will probably be no reformatory currency legis- 
lation. The programme is to let everything go until 
after the Presidential election. 








Tue Spanish Navy.—The Spanish naval budget for 
1908-9 proposes an expenditure of 2,076,480/. for the year. 
This total comprises the outlay contemplated upon new 
sbips, the reconstruction of arsenals, and the completion 
of the cruiser Reina Regenta. 





TRANSMISSION OF PowER BY Rorgs.—We have received 
opamonies of some fifty on this subject from Messrs. 
illiam Kenyon and Sons, Limited, Chapel Field Works, 
Dukinfield, near Manchester. The pamphlet forms an 
epitome of lectures on rope transmission, and covers 
round in & manner commensurate with Messrs. Kenyon’s 
ong experience. The matter is concise, and while some 
parts of the case are not seb out in sufficient detail to 
thoroughly convert people wedded to other systems, it 
will be admitted that the pamphlet is of a practical 
nature. It is impossible in so small a space out 
the whole question, for instance, of the relative advantages 
of electric transmission, belt, rope, and gear driving; but if 
the reader is inclined to look favourably upon rope-driving, 
he will, in these find the best practice ‘mal > 


The American continuous and more general system 
of multiple rope-driving are discussed, to the advantage of 
the latter. Such questions as size of pulleys, distance of 


centres, angle drives, grooving of pulleys and its effect on 
the strands of a rope, and the materials of manufacture 
are all dealt with. A chapter, fully illustrated, is also 
devoted to splicing. The excellent illustrations, in fact, 
form quite a feature of the pamphlet. 


A Russtan Street Trust.—The Russian Steel Union, 
to which reference was made on one or two vious 
occasions in the columns of ENGINEERING, and # ves the 
formation of which negotiations have been in 
since last summer, has now become an established fact. 


The combine refers to the South Russian and com- 
prises only the ee kind of manufacture. follow- 
firms are u to have joined the trust :— 


ing 

Société Russo Belge, Société Dnieprovienne, Providence 
Russe, Suc de Taganrog, Hughes (near Russia), Société 
Makejevka, Briansk, so far as the Alexandra works and 
Société Ural-Volga are concerned. The Trust will have 
the control of about 65 cent. of the te steel 


production of Russia, is at the same time owner 
of important iron-ore deposits and coal- mines. The 
working capital is i ble—viz., 105,000,000 
roubles in and 55,000,000 rou in ‘ures, 


and the Trust is being financed by the Sociste Générale 


de Belgique, in Brussels ; Société Se ope in Paris; 
Banque de )’Union Parisi in Paris, the Paris 
firm of Thalmann. The firms that have joined the Trust 


receive shares in payment, and only the debentures will 
be issued on obtaining the formal consent of the Russian 
Government. There is a likelihood of the Société Donetz- 

negotiations are still 


Yourierka joining the Trust, but the 
in progress, 


614 


ENGINEERING. 


[May 8, 1908. 





DANGEROUS BULKHEADS. 
To THe Eprror or ENGINEERING. 

Srr,—Once again we have to mourn the loss of many 
lives. Once again we have to regret the sinking of a 
valuable man-of-war. ae 

A court of inquiry or inquest is held, with the decision 
that no one is to blame—accidental death. Well, well. 
‘* Humanum est errare.” But to the point. I take i 
Sir, that the main cause of the disaster was not touch 
u in the least, either in this or any previous accident 
of a similar nature. 

The loss of H.M.S. Gladiator—which is only the last 
of a series of mishaps—urges me to write and om 
if it is not more than time that the system ado of 
subdividing our warships by bulkheads should not be radi- 
cally altered, or at least so a as to prevent these 
disastrous occurrences every time there is a collision. _ 

For years I have never ceased to express my opinion 
o- some 7 them are not only i oe a wef 

angerous. I am speaking jicu ose water- 
tight bulkheads which run ye -aft direction, on 
each side of the midship longitudinal, and form boxes 
or spaces which, if filled with water, will most certainly 
cause such a heavy list as to make the guns quite unwork- 
able, or capsize the vessel altogether. Owing to the posi- 
tion of guns and armour it follows, as a consequence, that the 
centre of gravity is high, the metacentric height compara- 
tively small, and the limiting angle of stability much less 
than that of a merchant vessel of the same tonnage. There- 
fore, in the event of a collision the incoming water should 
have a free run across theship, and be restrained by thwart- 
ship bulkheads only, so that whatever the damage done it 
would be infinitely less than the total loss. 

In the case of H.M.S. Victoria, again, had the bulk- 
heads been so arranged as to have allowed the water to 
flow from starboard to port, instead of fore and aft, she 
would probably have remained perfectly upright, but of 
— draught, and thus capable of being steamed to 
shallow water. 

There is no man more reliable than he of the Royal 
Navy when called upon to do his duty, and surely it is 
not too much to ask he may have a sound platform on 
which to live and work. 

Yours faithfully 


Grorce T. Simmons. 
74, Culverley-road, Catford, S.E., May 4, 1908. 





’ “THE EFFECT OF MIXTURE STRENGTH 
AND SCAVENGING UPON THERMAL 


EFFICIENCY.” 

To THe Epitor or ENGINEERING. 

Srn,—In your last issue I noted a letter from Professor 
Hopkinson referring to the possibility of a small amount 
of ‘trapped in the space between the gas-valve and 
ignition-valve, and removed at the next scavenging 
stroke,” 

In the engine with which he was experimenting I doubt 
if this could be so, inasmuch as the gas-valve is closed 
before the admission valve, and the passages for the 
entering air are so arranged as to sweep past the gas- 
valve, thus carrying in any gas which may be between 
the valves before the admission valve closes, I am in- 
clined to think that the gas unburnt in the exhaust was 
due to the fact that it passed through the engine unburnt 
after working strokes, and that Professor Hopki "3 
suggestion in his paper was a correct one; some such 
loss being common to all engines. 

Iam, Sir, yours faithfully, 
y JAMES ATKINSON. 

The ** Otto” Gas-Engine Works, Openshaw, 

Manchester, May 4, 1908. 





COMBINED TURBINES AND RECIPRO- 
CATING ENGINES. 
8 1 = THE ae = ae. . i 
1n,—In the paragraph which appears in this week’s 
ENGINEERING, with ~ > sar to his remarks at the Insti- 
tution of Naval Architects, my friend Mr. Reginald 
Morcom ove very pithily ‘that the combined system is 
more one of improving the performance of a turbine boat 
by adding reciprocating engines than of improving a 
reciprocating boat by adding turbine-engines.” This is 
so neatly put that its essential inascuracy ought to be 
pointed out, lest some readers be misled. 

Mr. Morcom stated at the meeting of the Institution 
— a turbine = an inefficient hea‘ ine with any 
pressure, whereas a reci: ting engine was 
efficient with a high back oomure, gd 
pressure fell its efficiency fell, until with low vacua it was 
as inefficient as a turbine.” The statement is excellent 
until we come to the words italicised, but those words are 
incorrect and misleading. + vacua (low back 

—e the —- «8 @fficient, and the reci 
oa engine és @ reciprocating utilises 
the steam admirably so long as it can deaf with it in 
cylinders of moderate size—that is, so long as the steam 
has not been expanded to more ® certain volume. 
As soon as the reciprocating engine essayed to work the 
steam more expansively, involving the use of a very la 
low-pressure cylinder, it would be no longer efficient, for 
three good reasons :— ‘ 
- 1, As bearing on thermal efficiency—because the i 
and reheating at every stroke of so large a mass of 
would involve heavy irow initial condensation. 
_2. As bearing on brake efficiency—because the great 
size of the ag oe piston and valves would involve 
As bering sams plant effi because the low 
upon ‘“‘ t efficiency ”— - 
pressure cylinder and its accessories, essaying to utilise 


the ‘back | H 





the expansion of steam to very low pressures, would be 
too big for any practicable design. _ 

This is only to say that the reciprocating engine is 
efficient at the higher end of ‘the pressure scale, and 
inefficient, or, more correctly, impossible, at the lower 
end. It is therefore m ing to suggest that at the 
woes ond of the scale its efficiency is the same as that of 
a turbine. 

While they had no alternative to the reciprocating en- 

ine, en naturally did not trouble themselves about 
the lower end of the scale, w they had no hope of 
operating, and they were content to throw away the used 
steam with a great amount of available energy left in it. 
A few engineers, accustomed to ‘‘ think in indicator dia- 
grams,” may have supposed that much greater ex ion 
in very large cylinders —_ 2 the best results, but 
those who thought first of » efficiency knew better. 
The turbine alters all this, and in cases where the reci- 
pe on is still rightly used, the turbine, in com- 

ination with it, offers to repair its worst defects by 
virtually adding to it a new low-pressure cylinder, in 
which expansion may be carried to lengths hitherto un- 
dreamt of, because there is in it neither initial condensa- 
tion, nor ap dle friction, nor injurious addition of 
bulk and weight. It is nct fair to represent this as the 
turbine calling on the engine to help it. 

Yours truly, 


May 2, 1908. Mark Rosinsoyn, M.I.N.A. 





*“COMMERCIAL MOTOR VEHICLES.” 
To THE Eprror or ENGINEERING. 
Srz,—In that part of your article, ‘‘ Commercial Motor 
Vehicles,” in your issue of the 1st inst., which relates to 
the late R.A.O. trials, you say : ‘‘ Between the cars which 


obtained awards and those which broke down there is, | 4 


however, a gap, and there is very little information in the 
report as to their performances.” 

n assuming that those cars which obtained no award 
necessarily broke down you are in error, and, conversely, 
it is a mistake to believe that all the recipients of awards 
had no mechanical breakdowns. 

As a fact, there were several vehicles which made a 
complete non-stop . but received no awards, and at 
least one of the medallists had a serious mechanical 
breakdown. 

_ Another strange anomaly is the method of penalisa- 
tion, whereby no distinction is drawn between time 
occupied in making repairs and time taken in filling 
feed-water tanks. 

These things ‘‘ give one to think furiously,” and it will 
be no — to this writer if makers fight shy of future 
trials un some plain, straightforward, and above- 
board system of marking be adopted in place of the 
secret methods which obtained in the September trials. 

Yours obediently, 
May 4, 1908. STEAMER. 





HORNSBY’S CHAIN-TRACK TRACTOR. 
To THe Epiror or ENGINEERING. 

Srr,—In the issue of your paper dated the 1st inst. we 
notice we are indebted to you for a paragraph relating to 
our chain-track tractor. In fe rename mention is 
made that ‘‘in the views exhibited the tractor is shown 
climbing a clay bank of one in four.” The clay bank in 
question was one in two, and the engine has climbed even 
a somewhat steeper incline than this. In the performance 
to which you refer it is worthy of note that the tractor 
commenced to ascend the clay bank from a very bad 
swamp ; consequently the tractor had not a flying start, 
and the chain-tracks were thoroughly wet, and carried up 
the water on to the soft clay, rendering it exceedingly 


slip) 5 

Wes ould be glad if, in the next issue of your valuable 
paper, you would kindly give the correct figures, as 
mentioned above, regarding the clay bank. 

Yours faithfully, 
Ricuarp Hornssy AND Sons, Limitep, 
: W. Haynes, Secretary. 
Spittlegate Iron Works, Grantham, May 4, 1908. 





“THE PROBLEM OF FLIGHT.” 
To THe Eprror or ENGINEERING. 

Srr,—Mr. Horatio Phillips’ remarks upon my letters 
call for some notice on my part. He rather misinterprets 
my letters by reading into them what they do not contain 
orimply. I have nowhere favoured canvas sails—‘‘rags,” 
as he calls them—nor ‘‘ rag-machines.” I rather like the 
idea of distinguishing ines by, brief descriptive names. 

ow would *hen-coop machine” suit Mr. Horatio Phil- 
lips’ machine, as shown in ENGINEERING of February 28? 

Nor did I suggest that a mathematician should study the 
subject in the British Museum ; that is his own proposi- 
tion. } ers none the worse for a 
course of reading on elementary sciences relating to aero- 
dynamics, physical and mechanical. 

Mathematical work is ‘“‘spade-work.” The problems 
of flight cannot, of course, be solved by mathematics 
alone, nor by the pioneer navvy-work alone. It is the 
combination of mathematical and experimental work which 
solves mechanical problems. I did not think it necessary 


to point out in my ne electrical problems | rule 


— in the pre-ma tical days, they—the electrical 
mac! i—were very poor in design and performance, 
just as aeroplanes are at present. 
Mr. Horatio Phillips is quite right that the advocacy 
propellers is no new thing; but it seems to 
new to the aeroplaners, one of whom, in this discussion, 
stated that “‘asmall propeller gave as much thrust as a 


large one per horse-power.” Itcertainly was news to him 
that it did not do so. 





If “‘Terra Firma” refers back to the discussion from 
February 14 onwards, he will find the points raised pretty 
fully treated. The motors and propellers are the prime 
movers in all flying-machines; the aeroplanes or sails are 
secondary affairs, although they bulk largely in photo- 
graphs and exhibits, and, in my opinion, in-any well- 
designed machine, should be unn f you con- 
sider a ror with numerous long blades properly 
curved and driven at a mean speed of about 40 ft. per 
second, it will lift or thrust as much per square foot of sail 
or blade area as a plane driven in a straight line. This 
does not hold true with small propellers driven at higher 
speeds. But small can be made, while at 
present there is no means of constructing propellers larce 
a to reach high efficiency on large powers, say, 50 
to 100 horse-power. Hence we find large aeroplanes com. 
bined with small propellers; the efficiency of the combined 
planes and propeller must be less than the efficiency of 
either of them. If the planes had 90 per cent. efficiency, 
and propeller 50 per cent., their combined efficiency 

50 x : 
cannot be more than —j0 = 45 per cent., so that if 
a large screw or other propeller had an efficiency of on! 
50 per cent., it would be better than the sutiation ot 
small screw and planes. It is at present of very little use 
making comparisons between the different types of 
machines; they are all in such a primitive stage of evolu- 
tion that no instructive comparisons can be wn; each 
type of machine can be regarded at present as the begin- 

ing of a line of development, by experiment, and mathe- 
matics and good engineering. e must get more than 
6 1b. or 7 lb. thrust out of a propeller per horse-power, 
and design a machine which can be navigated in mid air 
without the necessity of any horizontal high s at all ; 
it must be able to rise straight up and hover about at any 
speed 


Glasgow, May 2, 1908. 


Yours truly, 
RANKIN KENNEDY. 


To THe Eprror or ENGINEERING. 

Srr,—Mr. Hollands is evidently labouring under a mis- 
take if he — is under the impression that the device 
he has sketched out advances toward the blast, instead of 
away from it, as all aye | men would suppose. I do 
not say for one moment that aspiration is a myth ; I 
firmly believed it was many years ago, but I have learnt 
something since then. For the benefit of Mr. Hollands 
and others of your correspondents, I will give my expe- 
rience of this singular mechanical puzzle called “ aspira- 
tion.” As I have already confessed, the time was when 
I, in the vanity of my own sup mechanical know- 
ledge, ridiculed the very idea of such a thing, and those 
who believed in it. In this, I am ashamed to say, I did 
others a injustice; but to my experience with 
this beautiful little puzzle in mechanics. 

About four years ago last winter I was on West- 
minster Bridge looking at the men, women, and children 
feeding the large number of sea-gulls at that time 
about the bridge. I had walked to the Westminster 
Bridge-road end of the bridge when my attention was 
drawn to a very fine gull that seemed to be having a 
game to himself, quite apart from the other birds, 
which were busy scrambling for the crumbs being thrown 
to them by the crowd. This fine gull was giving 
a grand performance of his flying powers, and I am 
bound to say they were, indeed, grand; the bird 
was a perfect master of the thin and giving element— 
air. After giving a d performance of his flying 
powers, presumably for ~~ special benefit, this old 
sea gull—I believe it must have been an old bird; at 
all events, it was a thorough master of the art of flying 
—after giving a fine ‘ormance with the flapping 
wings, suddenly changed his mode of operation, and 
be we? a piece of soaring which filled the admiring 
beholder, standing on the Surrey end of the bridge, with 
wonder and amazement. There was a stiff breeze 
at the time, blowing directly across the Thames from the 
Surrey side, and this is what the bird actually did, though 
I never could have believed it had I not actually seen it. 

The bird soared with wings outfixed and rigid; the 
bird soared across the Thames in this way with the 
wind. Well, of course, that was nothing out of the 
common, but when I saw the bird, after giving a few 
flaps with its wings in order to turn round, fogin to soar 
against the wind, I can assure the reader my eyes began 
to open Mead wide indeed. Here was a bird doing the 
very thing I had so often, in the vanity of my own self- 
conceit, ridiculed. But there was no mistake about it; 
there was the old master-hand in the art of flying the thin 
air of heaven actually ploughing his body through the 
stiff breeze without so much as moving a feather. How 
was the trick done? There was not the slightest chance 
of a mistake being made, for the reason that the bird, 
as if to convince the onlooker, actually performed the 
most important twice—that is to say, the bird 

across with the wind once, and against it twice ; 
thus there could not possibly beany mistake made. 

Now, as a mechanic myself, ask, How was this 
apparently impossible thing done’? At first sight the 
whole thing has the appearance of being a mere fairy 
tale ; at all events, it seems to be dead against all the 

of mechanics; and yet here was the 

—_— possible that it is a law and a 

ior a motionless body to, as it were 

inst wind. Speaking for myself, I 

should just as soon have ted to see water run up 

hill as to have seen the sight I saw that Sabbath morning 
four years ago. I repeat the question: How was t 


nics 


propel itself against 


be| trick done? That it was a trick, and an extremely 


clever - can be no question. As a mechanic 
myself, I have a notion of the answer to this curious 
mechanical puzzle. It is this: the bird, I clearly saw, 
was holding its wings in a certain position, and in this 
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sition the bird ited a curious picture to the eye; | latter, atmospheric ure at G lifts the ball, and on/|of figure. This, as above stated, the model actually 
in fact, the bird’s outline’ was, in reality, a very small | account of the partial vacuum at D atmospheric pressure | shows. 
counter of one of the arches of Westminster Bri at F pushes the ball towards the jet, with the result} But now suppose that instead of being truly vertical 
itself. The body and wings of the bird showed up to the | that it keeps its ition. Only rounded bodies will | the dividing plane is inclined, as shown, for exampie, b 
eye a most gracsful sweep. One thing I clearly noticed : | behave like this. For instance, a substantial file with | the annexed diagram, Fig. 2, Then all the ais’ which 
the points of the wings came well under, giving the bird | a rounded wooden handle is easily suspended in such a | strikes its outer face will as before, uce a thrust 


the appearance of a letter C, each tip of the wings form- 
ing a end of the letter. Now I think it is just here 
where the subtle secret of the whole thing lies. The 
bird evidently held its wings in this position in a very 
rigid manner. Now my notion of affair is this— 
namely, that the bird held its wings stiff and rigid, 
with the back edge of each wing turned a trifle inward, 
while at the same time the front edges were turned just as 
much outward; thus the wind, in blowing through the 
wings, tended to blow them open. The bird prevented this 
being done by holding them rigid and firm, and in the 
peculiar position it required them to be set in. The 
grand effect of it all was just this: the wind, being 
powerless to force open the wings actually with its own 
energy, so to speak, forced the body of the bird against 
itself—that is to say, forced the body of the motionless 
bird through the blast and in the opposite way to it. 
Now, if this was so, and there really seems no other 
way of explaining the mystery, we see this very interesting 
thing—namely, the moment the bird allowed the wind to 
blow its wings 0} it would cease to advance against the 
wind, and would be instantly blown with the blast like a 
piece of paper, or any other light substance. Now I 
think if Mr. Hollands will do me the honour of reading 
this letter he will own, after consideration, that it 
is hardly likely that his device can advance against 
a blast being blown on it. However, in justice to Mr. 
Hollands, I do not deny, point blank, that it does do 
so. But, after all, what has all this got to do with the 
future navigation of the air; we aresimply wasting our 
time in going into these things; we cannot imitate them. 
but this is not the worst part of it, we shall have to re- 
consider the whole thing from beginning to end before 
there is the least chance of a job being made of flying 
the air with a machine. The lines men have been worki 
along hitherto are altogether too feeble and tame; it wi 
be necessary to buckle to with a will, get first of all to 
see how Nature does the work, and act accordingly. 
I am, Sir, yours faithfully, 
T, G. CHanus. 
42, Cherry Orchard-road, East Croydon. 





To THe Eprtor or ENGINgERING. 

Srr,—The meee letter of Mr. Walter Child, in 
your issue of the 24th ult., touches a point in the problem 
of flight—viz., soaring—which, in my opinion, has never 
been properly explained. I call ‘‘soaring” the prolonged 
movement of a bird in a horizontal plane with outspread 
wings, and without exertion, against a strong wind. I 
know that the greatest authorities have declared this an 


impossibility ; but I do not and beg to submit my 
arguments. I do not deny that a sailing “— of the 
albatross such as described by Mr. Cree Brown is 


feasible ; but such a performance does not come within 
the terms of my definition. 

Soaring can be studied with ease from the deck of a 
steamer followed by gulls. They follow without moving 
a wing, for a considerable time at a stretch, in a practi- 
~ horizontal plane, and do not take advantage, most 
of the time, of variations in anes of the air current. 

The first observation which strikes us is, that if the 
steamer goes in the direction A, B, whereas the wind 
blows in the direction C, D, then the axial lines of the 


Fig.1. 








Lf 





A (sas) 


gull will be in the direction C, D, and not in that of A, B. 
In other words, the gull will always put its nose straight 
in the wind. If the wind is in the same direction as the 
steamer, the birds cannot soar. Now the question is, 
How do these birds manage to follow, without exertion, 
in the teeth of a wind ? 
The following experiment, which I have frequentl: 

repeated, may show us the way :—A jet of com 
alr issues from a nozzle A (Fig. - by the direction of AC, 
aay at an angle of 45 deg. wi e horizon. If a of 
rubber or wood, or even a heavy glass ball B, is in 
this jet, it will at Ln a a definite — a AN 
certain distance from remain suspended a lit 
go & centre line a6. 

kin friction makes the ball revolve at — speed, 80 
mach so that a rubber ball flattens out by centrifugal 
force, and sometimes explodes. 
. The ball remains where it is on account of the de 
sion (partial vacuum) at D and E. On account of the 


jet. If I pull back the nozzle, the suspended body will 
follow. 


Now a bird, whilst soaring, is very much in the same | pu 


condition as the floating ball. The round shapes of its 
body and wings call forth similar conditi which are 
of the greatest importance to the so-called wonderful 
act of soaring. ; 
As a matter of fact, soaring is impossible in still air. 
A horizontal, or nearly horizontal, flow of air is necessary. 

The rounded forms of the bird’s body, shoulders, and 
wings cause a ial vacuum to be formed in various 
places around its body, by a sti current of air, on 
account of which the bird is pushed forward against the 
wind, and is partly suspended against gravity, assisted by 
a flow of air acting against the under side of the slightly 
a aye A — and the tail. ‘ ‘ 

n this light soaring is no longer a scientific impos- 
sibility, as some professors would make us believe; and 
in the flying-machines of the future, no doubt, advantage 
= be taken of these forces which Nature puts at our 

isposal., 
Yours faithfully. 
ALB. Kapreyn. 


The Hague, Van Lennepweg 47, May 3, 1908. 





To THE Eprror or ENGINEERING. 

_ Srm,—Referring to Mr. Sidney H. Hollands’ “ aspira- 
tion ” experiment, as set forth in your last iseue, of 
course, the curved metal plate will not behave as he states. 

The laws of Nature will have to be upset before it will 
do so. I am ashamed to admit that I have spent three 
whole days in trying to make the experiment a success. 

It is charitable to conclude that Mr. Hollands has not 
tried the experiment himself, but has been led astray by 
some one possessed of a very vivid imagination. 

Yours faithfully, 
Horatio PHILLIPS. 

West Barnham, Sussex, May 6, 1908. 





To THE Eprror or ENGINEERING. 

Srr,—A letter on this subject, addressed to gon by Mr. 
Walter Child, appears in your issue of the 24th ult. The 
experiments which he details are very striking, and 
interested me much, when I saw hisdemonstration a few 
weeks ago at the Royal Institution, by the apparent 
anomaly of the rotation which he obtains. It would be 
easy to understand the rotation if the curved blades of 
his a ge revolved so that the concave faces of the 
blades led, while the convex constituted the trailing faces ; 
but he gets rotation in the opposite sense—that is to say, 
the blades advance towards the direction which their 
convex sides face, thus apparently advancing against the 
pressure of the displaced air, and away from the vacuum 
produced by the travel of the blades through the air. 

The better to observe the [pages 5 I provided myself 
with a rough model made from a card-board postal tube, 
by cutting the tube along one of its axial planes, and 
sliding one of its divided halves along the mene yf yee 
until its free end extended several inches beyond the end 
of the other half, and then uniting the two parts _: 

e 


strip of paper pasted around their overlapping ends. 
—_ 7 : 


following sketch, Fig. 1, represents my model :— 


(548.A) 

















A thread tied about the middle enables me to repeat 
Mr. Child’s experiment. : et 

Now it turns out that with this apparatus rotation in 
either direction is secured, according to the mode of 
suspension. If the dividing plane hangs truly, or very 
nearly, vertical, the system rotates, when lifted and 
allowed to fall through still air, in a direction such that 
the concave faces ; but if the dividing plane is in- 
clined, though only slightly, to the vertical the system 
rotates in the direction described by Mr. Child—that is to 
say, the convex surfaces become the leading faces. 

ese phenomena point to lane reactions pure and 

simple. If we su an undivided cylinder to rise and 
fall, with its axis horizontal, through still air, it is 
metry of its form, that there 
can be no turning couple generated. The reactions are 
all symmetrical about its centre of figure, and must 
balance one another. ver if half a cut by a 
vertical dividi e from one- er, 
measured see Bene Bae will be an unbalanced thrust 
from the disp: air when the system thus mutilated is 
moved up or down. system now under discussion 
contains two such reacting surfaces 80 as to pro- 
duce torque in the same direction—whatever that direc- 
tion be—since the figure shown above is diagonally sym- 
metrical about its vertical axis. It is therefore only 
necessary to discuss the action of the one half. == 

Now in the case ted—in which one side is re- 


obvious, from the mere 8: 


moved by a vertical cut—there must obviously be a ten- 
dency to turn towards the direction of the surface, 
the conditions of balance that removed surface 


for under 0 c 
di the air outwards from its centre, and therefore 
must have received from the air so an inward 
thrust towards its centre of figure. this force 
is simply remoyed there must be an unbalanced thrust in 
irection—that is to say,a thrust from the 





the opposite di 1 
remaining portion of the surface towards its own centre 





directed towards its centre of re, and therefore result- 
ing mainly in an upward ye directed im- 


But all the air which strikes the inner face must 






Fig. 2. 


(548.8) 


overflow by the open side, and, therefore, give rise to a 
laterally directed reaction. This becom Srerefore, the 
principal factor in determining the resulting rotation, 
and it, of course, drives the convex side before it. 

A rough rule results which may be roughly verified by 
observation upon this cpecentne, Look down from above 
your model upon the e which ts its inner side 
to view. If you can see more of its inner than of its 
outer face, the rotation will be in Mr. Child’s direction. 
If, onthe contrary, you can see hone, or but a very little, 
of the inner face, the rotation will be in the opposite 
direction, in what I may, without any disrespect to Mr. 
Child, the normal direction. 

In my experiment the blades are complete hemi- 
cylinders. Mr. Child uses much smaller ents for 
his blades, and that apparently adds materially to the 
difficulty of demonstrating what I have ventured to call 
the ‘‘ normal” rotation. A model contrived out of two 
old book-backs, arranged as the hemi-cylinders are 
arranged in the apparatus above described, is so sensitive 
to the reaction from the internal face that I have been 
— unable to make it hang true enough to develop 
t 


e normal rotation. It always behaves like Mr. Child’s 
apparatus. 
I am, Sir, your obedient servant, 
J. W. Gorpon, 


11, King’s Bench Walk, Temple, E.C., May 4, 1908, 





New DREDGERS FOR THE East.—Two very interesting 
dredgers have been recently constructed at the works of 
Messrs. Wm. Simons and Oo., Limited, Renfrew. One 
of these is the hydraulic dredger Alexandra, built to the 
order of the Secretary of State for India, for work on the 
waterways of, and canal construction in, > is 
dredger is of the shallow-draught type, and is designed 
for opening a me depositing the dredged spoil on or 
beyond the ks. Her dimensions are as follow :— 
Length, 205 ft.; depth, 19 ft.; and breadth, 40 ft. A 
special feature of this dredger is the provision of a Robin- 
son rotary cutter arranged to work in front of the suction 
orifice for disintegrating clayey material to be dredged, 
This is attached to the frame carrying the suction-pi 
which works in a well forward e cutter will be ad 
for hard clayey and other difficult material, other than 
stones or rock. It is strong enough to encounter rock 
without breaking, and should it come in contact with such 
material the engines driving it will simply stop. High- 
a water-jets are provided for disintegrating sand. 

he two centrifugal pumps in series for the jets are driven 
by an enclosed high-s; compound engine. The cutter 
is driven through bevel gearing by another compound 
engine. The suction-pump is driven by a triple-expan- 
sion engine of 900 indicated horse-power ; and for the 
delivery of the material a 600-ft. Sontag pipe-line, carried 
on circular pontoons, is provided. The vessel is fitted 
with two sets of triple-expansion engines, and will steam 
at 9 miles an hour. Steam is provided by two cylindrical 
multitubular boilers, wor at 160 lb. pressure. There 
is one main condenser for the engines on board. A 
— with forge and ane ae io armen on 

eck for carrying out repairs. dredger is, of course, 
fitted out completely with all auxiliaries. The 
other dredger, recently a this firm, was 
launched on Thursday, the ult., and was built to the 
ciitelogn vm by as trolling the propel 
egraphs, gauges, orcontrolling 
and pumping engines, bow and stern wi pipe- 
hoist winch are in the operating-house above the awning- 
deck, thus ena’ one man to control the entire mecha- 
nism of the vessel, and direct all operations, whether 
dredging or steaming, while ha 
and mooring-chains under observa The pu 
plant consists of powerful centrifugal sand pumps. 
wearing surfaces of the pumps are protected by renewable 
liners of hard steel. V wd is driven = of 
triple-expansion surface-condensing engines. sand- 
mps and their engines are placed in one engine-room, 
— Ry - large — , air-pum 
centrifugal circulating pumps, and bilge-pumps, 
the other usual . xiliaries. suction- 
ipes are fitted with nozzles, and powerful water-jets are 
tted to the undersides of the nozzles. ae aa ag 
med are united into one common discharge-pipe. 
cating pipe-line is built up of sections carried on 
toons. The manceuvring winches are fitted at the 
Cow and stern. The vessel is propelled by two sets of 
triple -expansion surface - lensing marine 


engines. 
Steam is generated for all propelling, pumping, and 
auxiliary machinery by high-pressure marine multitubular 
steel boilers of very large capacity, for burning low-grade 





coal. 
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THE RIEHLE VERTICAL HYDRAULIC TESTING-MACHINE. 
CONSTRUCTED BY THE RIEHLE BROTHERS, TESTING-MACHINE COMPANY, ENGINEERS, PHILADELPHIA, PA., U.S.A. 
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WE illustrate above a machine which is known 
as the Riehle Special U. S. vertical hydraulic testing- 
machine, It is intended for tensile testing at steel- 
mills, and has a capacity of 500,000 lb, With the use of 
proper wedge grips, it will test round, square, flat, and 
octagonal specimens. Two views of the machine are 
shown in Figs. 1 and 2. 

The straining mechanism consists of a pulling-head, 
which is connected by means of tension-rods os 
ram of an hydraulic cylinder located under the of 
the machine. Water pressure to the cylinder is 
supplied from a pump, which is directly connected 
through gearing to a variable-speed electric motor ; 
these are not shown in our illustrations. The pulling- 
head is operated in both directions by hydraulic 
pressure. The weighing mechanism consists of a 
—— -head and main lever su on columns, 
so that the load is taken by the main lever in the line 
of direct tension of the specimen. From the main 
lever the load is transmitted through intermediate 
levers to the weighing-beam, Provision for receiving 
the recoil is made in such a manner that the base of 
the machine absorbs it. 

The var se is —— La 
conveniently placed so operator 
regulate the motion of the 
registering of the strain wu 
machine is furnished with a Ri i beam, 
which has the whole of the weight up to 500,000 Ib. 
marked upon it, the marks on the beam advancing by 
10,000 Ib., and the readings on the dial by 100 tb, 
For export the beam is made to register on the metric 
system. operator moves the poise on the beam by 
means of a hand-wheel, which is geared to the screw on 
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the beam, and as the screw is 
turned it propels the poise back- 
ward and forward at will. 

The machine is the largest 
and heaviest that has yet been 
made for steel mill - testing 
laboratories, but the makers 





claim that it is very sensitive 
and accurate, in addition to 











which it is very simple in de- 
sign, and, withal, easy to oper- 
ate and control. 

The variable-speed electric- 
motor used in connection with 
this machine allows for a wide 
range of speed control, and ren- 
ders it especially useful for the 
commercial testing of tensile 











specimens. The extreme height 





of the machine above the floor- 
line is 8 ft. 10 in., and the ex- 
treme width, not including the SE | 
weighing-beam, is 5 ft. 3 in. 

The length is 9 ft. 2in., and the weight 30,000 lb. 
It can, if desired, be rated by an accumulator. 
The makers are the Riehle Brothers Testing-Machine 
Company, Philadelphia, Pa. 























EGYPTIAN MAIL TURBINE - STEAMERS 
**HELIOPOLIS” AND ‘ CAIRO.” 
(Concluded from page 561.) 

Tue turbine ay is of the Parsons 
type, having the three-shaft arrangement now usually 
adopted for mercantile work, with one high-pressure 
turbine coupled to the centre line of shafting, and one 
low-pressure ahead and an astern turbine incorporated 
in the same casing, coupled to each wing-shaft. Each 
line of ing drives one solid- bronze propeller. 
The arrangement of the main propelling and auxiliary 
machinery in the ship is very clearly shown on the 
a emp on the two- Plate No. XLI. 
(Figs. 23, 24, 27, and 28), and by the engravings on 
pages 617 and 620 (Figs. 30 to 36). An excellent 

eature of the design is the accessibility of all parts 
for examination all ovation: 

The turbines, manufactured at the Fairfield Works, 
accord with the most recent practice. The rotor-wheels 
are of cast steel, the spindles of fo steel, and the 
casings of cast iron. blades, which number about 
half a million, are of hard-drawn brass, and are fixed 
in rotors and casings, in accordance with Parsons’ 
usual design, having te caulking-pieces between 
the blades. The ti ve been th down to a 
very fine in to eliminate the risk of stri 





P- 
ping, should they by any means touch the adjacent 
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casing or rotor-drum. This has enabled 
the clearances between the blades and the 
casings and rotor-drums to be materially 
reduced, and consequently a source of loss 
in steam consumption has been minimised. 
The adjusting gear for the thrust-blocks 
at the forw end of the turbines has 
been designed to admit of adjustments 
being made while the turbines are running. 
As is well known, the steam economy of 
the turbine is largely dependent upon the 
reduction of the working clearance of the 
dummy rings toa minimum. To this end 
the adjusting gear as fitted, in conjunc- 
tion with a micrometer gauge, measures 
directly on the edge of the dummy ring. 
It is found in practice that this clearance 
varies to a certain extent with the steam 
temperature, and final ‘adjustment has 
therefore to bé made after the rotor and 
casings. are thoroughly heated, and after 
the turbines have been running for some 
hours. The difference of the thrust due 
to the steam pressure on the blades when in excess of 
the propeller thrust is transmitted by collars, turned on 
the forward end of the rotor-spindle acting upon the 
top half of the thrust-block ; when it is the propeller 
thrust that is in excess, it is transmitted by the same 
collars to the bottom half of the block. At full powers 
the steam thrust is in excess of the propeller thrust ; 
but at low powers it is found that the — 
thrust usually predominates. The top and bottom 
halves of the thrust-block have independent gear for 
moving the rotor for the adjustment of clearances. 
This gear consists of external worms and worm- 
wheels ting an internal screw, engaging the thrust- 
block. That the care exercised in the design to reduce 
clearance losses to a minimum has been amply justified 
is evinced by the extremely low steam consumption 
recorded during the twelve hours’ full-power trial, 
which, in the case of the Cairo, was found to 
14,94 Ib. of steam. per shaft horse-power per hour for 
all purposes. 
In order’ to provide greater freedom from obstruc- 
tion for the engineer on watch, and admit of all the 
auxiliaries in the turbine-room being under observa- 
tion, the starting-platform is raised slightly above the 
normal floor-level of the turbine-room (Figs. 23, 33, 
and 34). The manceuvring valves, situated on the 
forward bulkhead behind the starting-platform, are 
operated entirely by hand (Fig. 34). It was thought 
that t the inrush of steam, when the manceuvrin valve 
is suddenly opened or reversed by mechanically-con- 
trolled valves, might involve shock on the turbine 
blades. A governor, working in conjunction with 4 
throttle-valve, is fitted at the forward end of the 
turbine bearings (Fig. 35). It is driven by worm gear 
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from the rotor spindles. The governor on each shaft 
is arranged to act independently, and close the throttle- 
valve in the event of the shaft breaking or the speed 
of the turbines exceeding the limit at which the 
governors are set owing to the propellers racing in a 
seaway. Chadburn’s patent tachometers and tell- 
tales are fitted to the forward end of each turbine 
(Fig. 35), and are so arranged that the engineer on 
watch can, from the starting-platform, see not only 
the direction of rotation of each shaft, but also the 
rate of revolutions of each shaft. 

The condensers, two in number, with steel plate 
shells, are placed in the wings of the ship (Figs. 23, 
24, and 27). Owing to the higher temperature of the 
sea-water in the Mediterranean, where these vessels 
are engaged, and the importance of maintaining a high 
vacuum, a larger ratio of condensing surface than 
usual has been provided. Water is circulated through 
the condensers by four independent centrifugal pumps 





of Messrs. Drysdale’s make, and there are two sets of 
Messrs. Weir’s latest type of twin wet air-pumps of 
large capacity to maintain high vacua. No dry air- 
pumps have been fitted; it was considered prefer- 
able to increase the capacity of the wet a 
Owing to the low temperature of the hot-well con- 


sequent upon the attainment of high vacua it is | 


becoming more important to consider the economy 


which may be attained by utilising the latent heat of | 


the exhaust from the auxiliaries. With this end in 
view a large exhaust steam feed-heater has been fitted, 
through which the feed-water is circulated on its way 
to the boilers. The feed-water is passed through two 
of List and Munn’s patent gravitation filters, and is 
delivered to the boilers by Weir’s pumps, of which 
there are four for main duty and one auxiliary for 

rt use. 

Two of Weir's direct-acting pumps are fitted for 
supplying oi] under pressure to the main bearings and 


| thrust-blocks of the turbines (Fig. 31). 





31. Evaporator Piant anp Lusricatine On, 


Pumps, on Art Butkagap or Tursine-Room. 


In order to 
equalise the temperature of the turbine ends and bear- 
ings, and to obviate unequal expansion which might 
lead to distortion of the rotor spindle, the turbine- 
bearing blocks are to form a large reservoir 
for oil draining from the bearings above. The oil 
overflowing from these reservoirs is visible through a 
glass bow] titted on the pipe, and in each bowl a ther- 
mometer is fitted, so that at all times the supply of oil 
to the bearings and the temperature of the ing is 
under the direct observation of the engineer on watch. 
The oil drawn from the reservoirs is led to two large 
settling-tanks in the tunnels, one of which is used as 
| the drain-tank, while the other is in use as a settling- 
tank, and vice versa. The forced-lubrication pumps 
draw from the drain tank and discharge the oil to the 
bearings through the tubes of a cooler, around which 
sea water is circulated by an independent pump of the 
duplex type. 

team turning-gear is arranged on the aft bulkhead 
of the turbine-room, and is capable of turning all three 
shafts at the same time, or each one separately as may 
be required. 

The auxiliary machinery includes three large electric 
engines and dynamos, three Hall’s CO, machines, 
| pumps for supplying hot and cold salt water for the 

ths, also pumps for sanitary purposes, for washing 
decks, for extinguishing fire, lo for fresh water for 
passengers’ use. There are also bilge and ballast pumps, 
and these can, in the event of an accident to the ship, 
be supplemented by connecting the large ore 
pumps to discharge water from the vessel, the 
| capacity of these pumps being equal to fully 2000 tons 
| per hour. The distilling plant consists of two large 
evaporators together capable of producing from sea 
water 100 tons of fresh water per 24 hours and two 
distilling condensers having a combined output of 
12,000 gallons of pure fresh drinking water per day. 

The engineers’ workshop is also situated in the 
auxiliary machinery compartment, and is fitted with 
a number of modern machine-tools, driven by an inde- 
pendent electric motor. 

The boilers are arranged in two compartments, each 
of which has a separate funnel, and in each compart- 
ment there are fitted two large double-ended and two 
single-ended boilers, working under Howden’s forced 
draught system, air for the furnaces being supplied by 
eight large fans, each driven by an independent enclosed 
steam-engine. There are two large elliptical funnels, 
each rising to a height of 130 ft. above the keel of the 
vessel. The funnels are double, the »s between 
the inner and outer funnels being utilised for ventilat- 
ing the boiler-rooms and stokeholds. Fig. 25 on the 
Pilate No. XLI. is a longitudinal section through both 
boiler-rooms : Fig. 26 is a plan of one, and Fig 29 is 
a cross-section through one. The boiler-rooms are 
similar in their arrangement ; each has two stoke- 








holds, and provision for the disposal of the ashes has 
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been made by fitting in each stokehold one of See’s ash 
ejectors (Fig. 29). Duplex pumps for working the 
ash ejectors are fitted in recesses in the bunkers in each 
boiler-room. For harbour duty two of Alley and 
McLellan’s Sentinel ash-hoist engines are provided. 

Particular care has been taken in the design to pro- 
vide for the ventilation of the turbine-room and stoke- 
holds, and the comparative coolness at the stoking 
platforms and in the turbine-room during the trials 
of the on proved the efficiency of the arrangements 

opted, 

The appended tables give the results of the trials of 
both the Heliopolis and Cairo. 
TaBLe I.—Mean Results of Progressive Speed Trials of 
** Heliopolis” and ** Cairo.” 





** Heliopolis.” | * Cairo.” 


Number | ‘ ° i <a: a aie 
of Miles. | Mean Draught, 21 Ft. 54 Is.| Mean Draught, s Ft. 
| Time 
jon Mile. 


Revolu-| Time Revolu- 
Speed. tions. |on Mile. 





min sec' knots 

26 5 11 | 11.576 
198 | 4 42 12.766 | 
| 12.171 | 205.8 

| 14.764 | 266.7 

16.143 | 2:9.4 

15.448 | 268 

1791 | 824.3 

18.75 | 325.3 

18.33 | 824.8 

19048 | 319.38 

20.225 | 349.8 

849.5 
877.5 
380.3 


378.9 


knots 
12.857 
11.638 | 


| min sec 
..| 4 40 
56 12 


1 down 203.6 
207 


2 up 





12.198 | 
15.254 | 
15.683 | 
- 15.419 
-.| 3 16) | 1832 
8 20 18 

| 18.16 
4 19.665 
19.89 
Means . | 19.728 


Qdown .. 2 52 | 20.93 
10up ...2 65 | 20571 | 


20.75 | 372.6 


8 down 
4 up 


.|3 56 
1/8 BL 


ae 





Means 


6 down 
6 up ’ 








7down ..|/3 
8 up -/|8 1 





| 19.687 
£0.339 | 
21.176 


| 20.758 


_ Tapur I1.—Mean Results of Twelve Hours’ Trials. 





Pres- 
-— 
i 
Q 
i=} 
c 
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volutions). 
Revolutions 
per Minute. 
Boiler 
High- Pressure 
Receiver. 
Low - Pressure 
Receivers. 


Speed (hy Re- 


Mean Draught. 
sure. 


| 
| 
5 | Port. 


5 | Parometer. 


J | Star. 


- 
sa 
- 
S 
+ 


* Heliopolis.” (ft. in, knots 
12 hours at 20) | 


nots .. -.| 21 5} | 20.53 366.3 | 180 165 233 27} | 27} |30 
12 hours at 1§ | 
knots -.| 21 6} 18.85 | 318 (175 111/12 28 | 28 |30 
“Cairo.” | | | 
12 hours at 20) | } | | 
372.5 | 180 169 24/28 | 28 (30.3 


knots .. (220 206 





It will be seen that both vessels attained a speed of 
20.75 knots on the measured-mile trials, and that the 
Heliopolis, on a 12-hours’ trial at about 16,800 shaft 
horse-power, averaged 20.53 knots, and the Cairo 20.6 
knots. The guaranteed service speed of the Heliopolis 
was 18 knots, and on a trial 18.35 knots was main- 
tained with 10,800 shaft horse-power. What is perhaps 
of more importance is that on service both ships have 
given full satisfaction. 





Tue Royat Instrtution.—The annual meeting of the 
members of the Royal Institution was held on Friday, 
May 1, Sir James Crichton Browne, treasurer and vice- 
president, in the chair. The annual report of the Com- 
mittee of Visitors for the year 1907, testifying to the 
continued prosperity and efficient management of the 
Institution, was read and adopted, and the report on 
the Davy Faraday Research Laboratory of the Royal 
Institution, which accompanied it, was also read. Forty- 
one new members were elected in 1907. Sixty-three 
lectures and nineteen evening discourses were delivered 
in 1907. The books and pamphlets presented amounted 
to a eeaistieal bead)’ ne bos, Baad a (includ- 
ing periodi und) purchas the managers, a 
total of 896 volumes added to the library in the year. 
Thanks were voted to the President, Svenionk and 
the Honorary tary, to the Committees of Managers 
and Visitors, and to the Professors, for their valuable 
services to the Institution during the past year. The 
ola | gentlemen were unanimously elected as 
officers for the ensuing year:—President, the Duke of 
Northumberland ; treasurer—Sir James Crichton-Browne; 
secretary—Sir William Crookes; ‘Seiten Oe Thomas 
Barlow, Bart., Sir George Darwin, the Right Hon. the 
Earl of Halsbury, Mr. W. A. B. Burdett-Coutts, Mr. 
Charles Hawksley, Dr. Donald William Charles Hood, 
Dr. Rudolph Messel, Mr. Henry Francis Makins, Mr. 

Matthey, Dr. rag | Mond, the Right Hon. Sir 
John Fletcher Moulton, Mr. Alexander Siemens, the 
Right Hon. Sir James Stirling. the Right Hon. the Karl 

_ Rosse, and Sir William H. White; Visitors—Mr. 
Arthur N. Butt, Mr. Dugald Clerk, Mr. Charles A. 
Ballance, Mr. John B. Broun-Morisron, Mr. Edward 
Dent, Mr. John Cameron Graham, Dr. James Dundas 
Grant, Mr. Charles Edward Groves, Sir Henry Harben, 
Major E. H. Hills, Mr. John List, Mr. Robert Mond, 
Mr, Francis Lys Smith, Mr. James Swinburne, and 
Lieut,-Colonel Sir Frederick Nathan. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was lifeless, and no dealing took p 
At the close Cleveland warrants were quoted at 48s. 
buyers, and 48s. 3d. sellers three months, but there were 
no quotations for either the cash or month position. In 
the afternoon quietness again prevailed, and only one lot 
of Cleveland warrants changed hands at 50s. 7d. twelve 
days. Closing sellers quoted 50s. 104d. cash, and 48s. 44d. 
three months, and buyers for the latter position quoted 
48s, 1d. On Friday morning the tone of the market 
was firmer, but the turnover consisted of one lot of 
Cleveland warrants at 48s. 4d. three months. Sellers’ 
ating prices were 51s. 6d. cash, 50s. 6d. one month, and 
48s. 6d. three months. At the afternoon session the tone of 
the market was again stronger, but only one lot of Cleve- 
land warrants was done at 51s. 74d. The close was 
firm, with sellers quoting 52s. cash, 503. 44d. one month, 
and 48s. 6d. three months. On Monday the market 
remained closed, the firss Monday in May being a 
statutory Bank Holiday in Scotland. On Tuesday 
morning the market was quiet, and some 2000 tons 
of Cleveland warrants were dealt in at 51s. 6d. three 
to ten days, and at 49s. 104d. June 4. At the close of 
the session sellers quoted 523. cash, and 493. 104d. one 
month. Buyers of copper offered 57/. 7s. 6d. three 
months, but sellers were firm at 57/. 17s. 6d. three months. 
In the afternoon the market was quiet. and prices of 
Cleveland warrants were irregular. No transactions 
were recorded, and closing sellers quoted easier at 
5ls. 9d. cash, and firmer at 50s. 44d. one month and 
48s, 9d. three months. Copper was stronger at 58/. 5s. 
sellers three months. When the market opened to-day 
er gree the tone was again irregular, and only one 
ot of Cleveland warrants changed hands at 51s. 6d. nine 
days. At the close the cash price was 1d. lower at 
51s. 8d., the month price 6d. lower at 49s. 104d., while the 

uotation for three months was steady at 48s, 9d. sellers. 

n the afternoon the market continued quiet, and two lots 
of Cleveland warrants were done at 51s. 74d. cash, with 
closing sellers at 51s. 8d. cash. The month price was 
firmer at the close at 503. sellers, while three-months 
sellers were easier at 483. 74d. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde, 
63s. 6d.; Calder and Gartsherrie, 64s.; Summerlee, 64s. 6d.; 
Langloan, 68s. ; and Coltness, 88s. (all shipped at Glas- 

w); Glengarnock (at Ardrossan), 64s. ; Shotts (at Leith), 
fits. 6d.; and Carron (at Grangemouth), 68s. 6d. 

Sulphate of Ammonia.—The sulphate of ammonia 
market is quietly steady, and the price quoted to-day is 
12/. 12s. 6d. per ton for ay delivery, Glasgow or 
Leith. The amoant shipped from Leith Harbour last 
week was 1645 tons. 


Scotch Steel Trade.—The conditions prevailing in the 
Scotch steel trade of late have not improved, and quiet- 
ness is the rule at the majority of the works. A number 
of the heavy mills have several idle days owing to 
the scarcity of specifications, due mainly to the lock-out 
in the shipyards. Inquiries have come into the market 
from India and China, for a fair quantity of different 
kinds of structural sections. No alteration has taken 
place in prices. 

Malleable Iron Trade.—The malleable-iron makers in 
the West of Scotland report no change in the trade, but 
things are not any worse within the past week. In most 
of the establishments a start for this week was only made 
yesterday (Tuesday) morning. 

Scotch Pig-Iron Trade.—The Scotch pig-iron trade is 
this week practically unchanged. A number of orders 
for foundry pig iron have come to hand within the past 
few days, many of them from the Midlands, and the 
total quantity is likely to make a satisfactory tonnage. 
Hematite is quiet. 


Scotch Blast-Furnace Men’s Wages Reduced. — As a 
result of the report by Mr. John M. Macleod, C.A., 
Glasgow, to Messrs. James O. Eo James Gavin, 
joint secretaries of the Board of ciliation, between 
the owners of blast-furnaces in Scotland and the Scottish 
Blast-Furnace Men as to the price of Scotch pig-iron 
warrants in the Glasgow market for the months of Feb- 
ruary, March, and April, 1908, a fall of 24 per cent. takes 
place in the workmen’s wages. 

Shipbuilding.—The shipbuilding industry in Scotland 
has not shown any signs of improvement recently, and, 
Perhaps, it may be stated as being worse; at any rate, 
very few new orders are being booked. The lock-out 
notices, which were posted at all the Federated yards, 
came into o tion last Saturday, when some thousands 
of wood workers had to cease work. Efforts are being made 
this week to pet a satisfactory agreement effected, and 
to this end the Board of Trade officials are working. 
The output of new tonnage during the past month was 
very satisfactory, and above the average for the month of 
April. It consisted of forty-six vessels with a total of 
53,435 tons. Of that total, the Clyde yards launched 
thirty vessels, of 43,670 tons ; the Forth yards, one vessel 
of 1300 tons; the Tay yards, two vessels of 7280 tons; 
and the Dee yards, thirteen vessels, of 1185 tons. With 
reference to the output from the Clyde during the past 
month the total compares favourably with that of the 
previous month, when tho figures were twenty-six vesse!s, 
of 22,028 tons, and with April of last year, when thirt 
five vessels, of 58,794 tons, were launched. The Clyde 
total for the four months is now ninety-six vessels, of 
103,754 tons, as against ninety-eight vessels, of 180,146 
tons, for the eame period of 1907. The princi 
launched during the month of April was the Orcoma, 
11,500 tons, by. Messrs. Wm. ‘Meardmore and Oo. 
Limited, Dalmuir, for the Pacific Steam Navigation 


vessel | incl 





Com , Liverpool. The other vessels included thr 
over 6000 tons, one of 5300 tons, one of 4400 tons, oad 
seven between 1000 and 2000 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Cammell’s New Director.—Mr. Henry Westlake, a well- 
known figure in commercial circles throughout the country, 
has been apeaiates during the week a director of Messrs. 
Cammell, Laird, and Co. Mr. Westlake, who resides at 
Brimington Hall, Chesterfield, is the manages director 
of the Staveley Coal and Iron Company, also a joint 
managing director of the W: Finance ( tion. His 
appointment does not necessitate any retirement from the 
board, and his election is part of the strengthening pro- 
cess which was foreshadowed by the chairman, Dr. 
Elgar, at the annual meeting last month. 


A New Industry.—The manufacture of general hydraulic 
machinery, and the attendant accessories, has never been 
undertaken as a separate industry by manufacturers of 
Sheffield. Ample scope, howéver, was afforded the tirm 
who introduced the development, and it was announced 
last week that an important house in the East End had 
completed additions to their premises to be used as a 
separate department for this pu The firm in ques. 
tion will make a variety of pumps, accumulators, 
fixed and portable riveters, and presses for forging and 
flanging, &c. 

Iron and Stcel.—There is an opinion pretty general in 
the East End of the city that the second quarter of the 

ear bids fair to be even more unsatisfactory than the first. 

he continued labour troubles on the North-East Coast, 
and the climax which was reached last week, has shaken 
the confidence of manufacturers and customers alike, and 
considerable pessimism prevails in the heavy steel branches 
of Sheffield. Small orders—just sufficient to cover cus- 
tomers’ immediate requirements—arrive from day to day, 
but they are by no means of sufficient number to keep the 
larger steel firms continuously busy. Consumers oF raw 
material continue to book forward contracts. Prices of 
pig iron remain the same, but Derbyshire brands are 
slackening. Very little business is doing in scrap material, 
except with old steel rails, which are in fair request for 
rolling down. ‘The agricultural tool and implement 
branches are bright spots just now. Firms producing 
scythes, steel parts for various agricultural machines, and 
machine knives are in the cr position of having 
their books fairly well filled with substantial orders for 
home and foreign customers. Makers of lawn-mowers 
have already eclipsed their sales of last year, and the 
brisk demand for garden-tools is well maintained. 


South Yorkshire Coal.—The demand experienced by 
owners for house coal since the holidays has far exceeded 
the average for this season of the year. Since Easter the 
output at the pits has chiefly consisted of large consign- 
ments of this blend to the south. Prices have been well 
maintained, and owners have no cause yet to revise their 
lists so long as the —— trade is being done. Manu- 
facturing fuel sells fairly briskly, although firms are not 
in the position to consume the usual large quantities as 
when trade is more em. Once more owners have 
to bewail the congested state of the sidings, this being 
due to the extra summer traffic. 





THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGI- 
NEERS.—On Wednesday, May 13, at 8 p.m., at the Insti- 
tution of Mechanical Engineers, Storey’s Gate, St. James’s 
Park, S.W., the following papers will be read :—‘‘The 
Effect of Motors on Roads,” by Mr. Douglas Mackenzie 
— the motor engineers’ point of view), and Mr. W. J. 

ylor (from the road engineers’ point of view); and 
**Notes on Wheel Diameters,” by Colonel R, E. B. 
Crompten, C.B. . 


_ContTracts.—The Chain-Belt Baglassiog Company, 
Colombo-street, Derby, have recently received an order 
for a complete coke-cutting, elevating, screening, and 
storage plant for erection at Pendleton, Manchester.—An 
order has been with Messrs. Davidson and Co, 
Belfast, for a Sirocco mine fan for the Powell Duffryn 
8 : Company, Limited, of an output of 500,000 
cubic feet of air per minute at 6-in. water-gauge. This fan 
will be of the double-inlet type, will measure 12 ft. 10 in. 
in diameter, and will direct-driven by electric motor. 
Davidson also received three orders last month 
from Australia, two from South Africa, one from New 
Zealand, and one from Japan.—The British Thomson- 
Houston Company, Limited, Rogby, have recently re- 
ceived several orders from colliery and other firms, among 
them orders from the Sheffield Coal Company for their 
Birley collieries, Messrs. Pease and Partners for their 
Bowden Close Colliery, and others. They have also 
received orders for a 120-kilowatt motor-generator set for 
a testing plant for Messrs. Gwynnes, Limited, Hammer- 
smith, from Messrs. Joshua Whiteley and Co., Limited, 
Huddersfield, for twenty-three three-phase induction 
mo’ totalling upwards of 800 horse-power, for instal- 
lation in their ‘* Albert” textile mill, and from Messrs. 
Vickers Sons and Maxim, Limited, Barrow-in-Farness, 
for twenty-one motor-generator sets for installation on 
board LMS. V ard, which is building at Barrow.— 
Messrs. Marples, ach, and Co., 6, Victoria-avenue, 
Bishopsgate-street Without, E.C., have secured recently 
the contract for the complete equipment of the new 
mill being erected at Littleborough, near Manchester, b 
the i Ring-Spinning Company. The installation will 
ude 1200. kilowatt turbo three-phase generator, 400 
volts. The driving machinery will include two 400-horse- 
power, two 100-horse-power, one 0-horse-power, and 
several smaller motors, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesBRoueH, Wednesday. 

The Cleveland Iron Trade.— Demand for foundry 
qualities of Cleveland pig on continental account is very 
small indeed just now. At the same time foreign custo- 
mers, and especially Germany, am, and Sweden, 
have a good deal of iron already ht for this and next 
month, so that deliveries to the Continent promise to be 
maintained for a little while. Beyond June, however, 
prospects are gloomy. What iron is being sold now is 
almost exclusively in small lots for immediate delivery. 
Those needing iron will only buy at current rates a day 
ahead, as the feeling is very uncertain. For forward 
delivery sellers would willingly do business at below 
the prices ruling for to-day’s sales, but buyers will 
not commit themselves ahead. Several very small 
lots of No. 3 =. Cleveland pig have this week 
been disposed of at 523. for nam f.o.b. delivery. 
No. 1 is put at 54s. 6d. ; No. 4 foundry, 50s. 6d.; No. 4 
forge, 493. ; and mottled and white, each 48s. 6d. Next 
to no East Coast hematite pig is being bought for local 
consumption, but a fair ness is passing with the 
Continent, and with the Sheffield district. The general 
market quotation for Nos. 1, 2, and 3 is now 57s. 6d., at 
which figure both producers and merchants are prepared 
to sell, though seme of the former are inclined to ask 
rather more. Spanish ore is quiet. As a rule, lbs. 3d. 
ex-ship Tees is named for Rubio of 50 per cent. quality ; 
bat whilst sellers declare such a price to be unprofitable, 
gome buyers have been endeavouring to purchase at 
rather less. Freights, Bilbao to Middlesbrough, have 
been fixed at 3s, 104d. 


Manufactured Iron and Steel.—The various branches of 
the manufactured iron and steel industries present few 
new features of moment. Little new business, indeed, 
is passing, and orders are not likely to be ee to any 
extent so long as the unfortunate labour troubles continue. 
Market rates are stationary, the principal quotations 
being :—Common iron bars, 7/.; best 71. 7a. 6d.; best 
best bars, 77. 15s.; packing iron, 5/. 10s. ; iron and steel 
ship-plates, each 6/. 53.; iron and steel boiler-plates, each 
71. 5s.; iron ship-angles, 72. 5s. ; steel ean. 5l. 17s. 6d. ; 
steel strip, 62. 15s.; steel hoops, 7/.; steel bars, 62. 10s. ; 
steel joists, 5/. 17s. 6d. to 6/. 5s. ; cast-iron chairs, 32. 10s. ; 
cast-iron columns, 6/. 10s.; heavy steel rails, 5/. 153.; and 
steel railwa om. 6l. 12s. 6d. to 61. 153.; chairs, 
columns, rails, and sleepers net cash at works ; all other 
descriptions less 24 per cent. discount ; whilst iron or steel 
galvanised corrugated sheets, 24 gauge, in bundles, are 
12/. 10s.—less 4 per cent. 


Iron and Steel Shipments,—Shipments of pig iron for 
April did not realise anticipations, but ef were fairl 
good, reaching a total of 113,843 tons, of which 104,61 
tons were despatched from Middlesbrough, and 10,316 tons 
from Skinningrove. The total pig-iron clearances for 
April of last year amounted to 177,627 tons, but at that 
time America was taking a good deal of iron from this 
district, whereas this year next to nothing has been 
sent to the States. Of last month’s Skinningrove ship- 
ments, 9230 tons went to Scotland, and 1086 tons to 
Holland ; whilst of the Middlesbrough clearances, 
73,885 tons went abroad, and 30,728 tons coastwise. 
Scotland took most of the iron from Middlesbrough, 
receiving 22,587 tons; and Germany came next, with 
18,093 tons; whilst Holland im 10,257 tons; Italy, 
8364 tons; France, 8199 tons; Denmark, 5519 tons; 
and Belgium, 4583 tons. Manufactured iron SS at 
Middlesbrough last month amounted to 11, tons, 
of which 4700 tons went abroad, and 6668 tons coast- 
wise; and the steel cleared reached 46,716 tons, of 
which 42,575 tons went to foreign customers, and 4141 
tons to coastwise buyers. Once more India was the 
largest purchaser of both manufactured iron and s 
importing 2509 tons of the former and 14,607 tons of the 
latter. Japan took 7594 tons of steel; Egypt, 4756 tons ; 
= Siam and the Argentine each a little under 4000 

ns. 





PrRsoNAL.—Messrs. Norton and Gregory, Limited, 
Castle-lane, Buckingham- gate, S.W., inform us that they 
have taken over the business of the Central Drawing- 
Office a Limited, 30, Buchanan-street, Glasgow, 
which will be conducted as a Glasgow branch-office.—The 
business lately carried on by Messrs. Joseph Richmond 
and Co., of 30, Kirby-street, E.C., and the New Sun Iron 
Works, Bow, E., has been taken over ._ at 
and Place, 28, Hatton Garden, E.C.—The Stirling Boiler 
Company, Limited, 25, Victoria-street, Westminster, 
8.W., have reopened their Cardiff office at 18, Queen- 
street, under the management of Mr. S. R. Wallis.—The 
address of Mr. J. H. Nicholson, hon. sec. of the New- 
castle upon-Tyne Association of Students of the Institution 
of Civil Engineers, has been changed from 49, Percy-road, 
to 34, Charles-avenue, Whitby Bay.—Mr. S. Thomas 
Pemberton, Council ‘Chante 109, Colmore-row, Bir- 
mingham, has been appointed agent for the Midland 
counties by Messrs, Evershed and Vignoles, Limited, 
Acton-lane Works, Chiswick, W.—We are requested to 
state that the business in air-lift pumping installations 
(Price's Patent Lg iy oe System), hitherto conducted 
in conjunction with the business of Messrs. Le Grand and 
Sutcliff, artesian-well engineers, 126, Bunhill-row, London, 
has been converted into separate concern under the title 
of “The Air-Lift Pump Company,” which will be carried 
ender fesemaee t of Mr. te Prise Wie B , 

the managemen - rice. — riti 
Electric Calibrated Fuse Company have transferred their 
jen, to which all com- 


| office from London to Hi 
Munications should be ad 








NOTES FROM THE SOUTH-WEST. 
Cardif.—The demand for large steam 
disappointing, PB pened wall. shown rather a 
tendency; the best large, has 16s. to 16s. 3d. 


Dowlais.—The iron and steel works have exhibited a 
quiet tone. 
upon heavy steel rails upon home and colonial account, a 
- consignment having been made to India. The Big 

ill has been closed for repairs, but some good contracts 
are stated to be on hand for light goods. 


Bristol Docks.—The foreign tonnage of the port of 
Bristol for the year ending April 30 was the largest in 
history of. the viz., 1,257,988 tons. Ten years ago 
the corresponding total was 792,504 tons. The coastwise 
tonnage for 1907-8 was 800,769 tons, or 109,788 tons less ; 
this was due to the fact that the Royal Edward dock is 
nearly completed, and that the demand for contractors’ 
materials has accordingly fallen off. The dock dues 
showed an increase of in 1907-8; but owing to de- 

ion in the grain trade the city dues have fallen off 
sony ge net increase of dock and city dues for 1907-8 
was . 


The Swansea Valley.—There has been a slight improve- 
ment in the steel trade, but the output at the local works 
has been below the av: . The tin-plate mills of the 
district are fully employed, with one exception. 

The ‘‘ Boadicea.”—The Lords of the Admiralty have 
approved a proposal to allow the contractors who sup- 
plied certain steel castings for the Boadicea, in one or 
more of which cavities, the result of air-blows, were dis- 


covered, to remedy the defects by electrically welding up | hand 


the cavities, if possible. 





Patent Orrice OrriciaAL JoURNAL.—In the Illustrated 
Official Journal of the Patent Office, of the 29th ult., 
notice is given of an application for restoration of Patent 
No. 22,914, of 1903, and bearing the date of October 14, 


1902, by Mr. P. Ernest Doolittle, who allowed this 


patent to la by non-payment of renewal fees on 
October 14, 1906. The patent in question relates to car- 
buretting ap tus, and any person wishing to oppose 


restoration of the same should give notice at the Patent 
Office. 





INTERNATIONAL CONFERENCE ON 


ExgorricaL UNItTs 
AND StanDaRps.—The President of the Board 


of Trade 


has appointed a vommittee, of Mr. G. R. 
Askwith, K.O., Sir John Gavey, Kt OB, Dr. R. T 
Glazebrook, F.R.S., Major P. MacMahon, 


: a F.R.S8., 
Major W. A. J. O’Meara, R.E., C.M.G., and Mr. A. 
P. Trotter, to prepare a programme for the consideration 
of the delegates to the International Conference on 
Electrical Units and Standards, to be held in London in 
the ensuing autumn, and to make all necessary Ee 
ments for the Conference. Mr. M. J. Collins, of 
Board of Trade, will act as secretary to the committee. 


Factors or Sarety IN MARINE ENGINEERING : ERRATA. 
—At the meeting of the Institution of Naval Archi- 
tects, at which Professor J. O. Arnold’s paper on ‘‘ Factors 
of Safety in Marine Engineering” was read, two correc- 
tions were made, which we omitted to give when repro- 
ducing the latter portion of this , pouee last week. On 
page 600, a few lines below Table XV., the following 
sentence occurs :—‘‘The rolled and drawn were 
43 per cent. below the specified minimum endurance, 
&o.” The figure 43 per cent. should, corrected, read 30 
per cent. Again, on page 601, in connection with the 
size of the Harmet process i a 20-ton limit is men- 
tioned as the limiting size. is cor- 
rected to 30 tons. 





Iron AND Sreet InstiTvuTE—Visir TO CaNnapA.— 
In connection with the visit to Canada of members of 
the Iron and Steel ee take part in the summer 
excursion of the Canadian Mining Institute, a circular 
has now been issued giving some particulars of the pro- 
gramme arranged. It is —— that the excursion 
shall start from Montreal on ara 24, the party pro- 
ceeding direct to the Crow’s Nest district of British 
Columbia, by the Canadian Pacific i » Visiting 
subsequently the Rossland district, and afterwards the 
copper mines and smelter of the Boundary district. A 
visit to Nelson will be made and a meeting will be held 
in Victoria, when papers will be read and sed. On 
the return journey, east of the Rocky Mountains, it is 


pro to visit the nickel istrict of Sudbu 
the famous Cobalt District, io, the tour conclud- 
ing with visits to Toronto and to the Thetford asbestos 


region, returning finally to Montreal. The duration of 

the excursion will be about six weeks. A i 

a hee d Sael teniiaae Sk Wisuecimesnen 
, iron an tute, 

S.W., while, as before mentioned in these columns, 


ish | members proposing to avail themselves of nee 


should ck as early as 
413, Dorchester-street West, Montreal, 


The Goat Mill has been fairly well employed | com 


cient support. There were 
the amanda, with 26-ft. span. 


from the | forced 


MISCELLANEA. 


On Tuesday next, May 12, at 3 o'clock, Professor F. T. 
Trouton a course of two lectures at the Royal 
Institution on (1) ‘‘ Why Light is Belie i 
tion ;” 2) **What is it which Vibrates;” and on Saturday, 
May 16, Mr. Laurence Binyon commences a course of 
two lectures on ‘‘ Ja) Prints.” The Friday eveni 
discourse on May 15 will be delivered by Dr. Hh. a Buk 
strode on ‘‘The Past and Future of Tuberculosis ;” and 
on May 22 by Professor Dr. J. OC. Kapteyn on “‘ Recent 
Researches in the Structure of the Universe.” 

A deplorable collapse of a warehouse built in ferro- 
concrete is reported from Milan. The building con- 
sisted of a basement and three floors — a? oe 
between two other houses of a block. Operations 

c last winter, and the collapse occurred on 
April 17, while the building was under the test load. The 
test seems to have been ied too early and not with 
care, for —— lives vag =o ge The iron esruotere jon 
strong en apparently, concrete about 
8 ft. in width, do not appear to have been given suffi- 
halls on the three floors above 


Permanency of the photographic image is a quali 
greatly sought after, and is saree secured by rod 
use of printing-ink to form the picture, as in the modern 
oil-pigment p and in its ally, the Bromoil process. 
An exhibition of printsin wy 4 from negatives 
of Bavarian scenes by Mr. G. E. wn, re by 
Ft +h F. view ne offices of the 

rite, enenel hotography, ington - street, 
Strand, and isti 


that may be obtained by the process. Starting with a 
— developed bromide enlargement, which has been 
leached and dried, the ting-ink is applied by means 
ofa lightly-charged to the surface w: the image 
K.... aay yan and a pigm wad eye ry 
or lesser degree to parts w e tine 

surface has been hardened by re and development. 
Various colours have been , and the artistic capa- 
bilities = me process are demonstrated by Mr. Tilney’s 
iwor 

In an article on the subject of American rails that 
appeared in our last volume (see ENGINEERING, vol. lxxxiv., 
page 688), we referred to decline in exports of rails 
rom the United States to Europe. exports from 
that country for the year 1907 compare rather curiously 
with former years, and the figures are worth quoting as a 
possible reflection of the preference given, in certain 
countries, to rails of a quality rather different from those 
turned out by American mills of late years. The total 
exports for 1907 amounted to 338,906 tons. Only 496 tons 
came to Europe in 1907, compared with 31, tons in 
1900, and only 1073 tons were exported to Africa, com- 
pared with 17,657 tons in 1900. Exports to British North 
America amounted in 1907 to 8 one-fourth the 
amount sold in 1900, this being probably due to the hold- 
ing back of orders, which was over the North 
American continent, until some set t 
arrived at with the manufacturers, satisfactory to the. 
railway companies. To other countries, such as South 
America, Asiatic countries, &c., exports in 1907 were 
larger than in the former year. 


In the 17th appendix to their report on the Quebec 
Bridge Disaster, the Royal Commission remark of 
all existing truss bridges the Forth Bridge alone was 
comparable in span with that attempted at Quebec. It 
was, however, built on a system not suited to the estab- 
lished American methods of bridge construction, so that 
its distinctive features of design, construction, and erec- 
tion were not followed. “It is to add,” they con- 
tinue, ‘‘that the achievements of Forth Bridge engi- 
neers deserve much study than a to have 
been given to them on this Continent. Hocus. Baker 
and Fowler succeeded in erecting a structure which weighs 
considerably less per lineal foot than the Quebec Bridge, 
and which is designed to carry about one-half the 
load and several times the wind load specified for the 
Quebec = The main compression chords of the two 
ae a practically equal area, but the material in 
the Forth Bridge is of a considerably higher ultimate 
strength than that used in the Quebec the unit 
stresses are and the design of the cross-section of the 
chords is such t they should be able to carry a greater 
stress with safety.” 





Tue Conorete InstituTs.—The announcement is 
made of the constitution of the Concrete Institute, 
formed under the presidency of the Right Hon. the 
Earl of Plymouth, with the object of advancing the 
knowledge and use of concrete and reinforeed concrete. 
The objects in view, in fact, are similar to those of other 
porte eet Gastean the mai and di ok nt 

ent 0 iscussion 
papers, the publication of peoseedians: the ing out 
of tests, investigations, &c. .The Council of the 
is to consist of a president, four vice-presidents, a chair- 
man of the executive, a , treasurer, and 
twenty members. A reading-room and library will even- 
tually be for in connection with the offices. Ib 
is intended that membership should be restricted to 
persons connected directly with the scientific or practical 
side of the manufacture and use of concrete or rein- 

but there will also be a roll of special 


subscri which will comprise public authorities, cor- 
tions, &c., desirous of aiding the work of the Inati- 
tate.” The Institute commences with a membership roll 


of 125. Mr. A. E. Collins, M. Inst. C.E., is hon. seore- 
tary. The temporary offices of the Institute are 1, Water- 








loo-place, 8. W, 
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NOTICES OF 1 MEETINGS. 
Tas PuysicaL Socrery or Lonpon.—Friday, >’ 8, at 8 p.m, 
in the Physics Laboratory of the Royal College of Science, South 
K Se ene ene by Dr. ©. V. 
aeiee, “ An Examination of the Formule for > Grading of 
es,” by Mr. C. 8. Whitehead. “‘ Illustrations of Geometrical 
Optics by Mr. R. M. Archer. 
INSTITUTION OF MECHANICAL —— : GrapuaTEs’ Associa- 
TION. ts“ May 11, at 8 p.m. will be read by Mr. 
Cyril W. veon, graduate, on “Game Factories.” Mr. 
Mech. — had the chair, 
ENGINERRS. — » May 12, at 
8 p.m., at the Ss Bevel United Service Institution, Wh tehall. Paper 
on “The Design of a Sewer,” by Mr. Frank R. Du , Assoc. 
M. Inst. O.E. (chairman). Saturday afternoon, May 16, at'3 p.m., 
visit rk and B Relief Wor 





Tue INsTITUTION OF ELECTRICAL ENGINERRS egy Sxcrion).— 
— Seed Pomadl tamelones: ancients an -street, 
Glasgow, annual general m of Committee's 
nam, and any other competent bu business. To be followed by 
inary meeti and 


* Elect wet Soe Charges as 
Affected by ting Filament Lamps and Electric sree by 
Mr. H. W. Handcock and Mr. A. H. Dykes (Members) 

Tue Farapay Socisty.—Tuesday, May 12, at 8 i in the 
Library of the Institution of Electrical Engineers, _ Victoria: 
street, 8.W. The following papers will be read :— ustrial 
Uses of Ozone, ey for the Purification of ot Water ” (Iilus- 


trated), by Mr. Mollwo Perkin, Ph.D. “ a of 
Boiling Points f' Very Small Quantities of vey. b . Le 
O'Dowd and Mr. F. Mollwo Perkin. Mr. V. H. Vele by will 
exhibit and describe an apparatus for — determination of the 
dielectric constants of payee bem liquids. 

YAL or ArTs.—Wed May 13, at 8 pm. 
“The Underground Water Su lies ofthe te ames Basi,” by ie. 
Clayton Beadle. Sir Richard chairman of the 


Metropolitan Water Board, will apg an 

Tue Iron AND STEEL InsTITUTR.-—Thursday and Friday, May 14 
and 15, at the Institution of Civil Engineers, Great George-stree 
Westminster, the annual gop gh be held, commencing each 
day at 10.30a.m. Thursday, May the proceedings will ‘include 
the report of the Council for thie > year 1907, the election of officers 
and Council, and the presentation of the Bessemer Gold Medal 
for 1908 to Mr. Benjamin Talbot | Talbot (Middlesbrough). A selection 
of papers will be iscussed (Nos. 4, 9, 8, and 2). ae 
May 15, the awards of the Andrew Carnegie Gold Medal and Re- 
search "Scholarships for 1908 will be announced. A selection of 
papers will be read and discussed (Nos. 1, 5,7, 6, and 3). The 
rs on the list will be dealt with as time ot or will ~ 


a list of 
that are on ven fe the 


pec’ 
Construction of Chemical Plant,” by m . J. R. Carulle ( Derby). 
(2) ‘*On an. Experimental Electric Furnace for the Sme waco rd ot 
Iron,” by Professor B. Igewsky (Kiev). (3) ‘‘On the Pyrometric 
Installation of the Ordnance Factories, Woolwich,” by Mr. J. 
Wesley Lambert a ary = (4) “On Le ent in Plate- 
— Mills,” by Mr. Lamberton, Member of Council. (5) 
On the Application of foolour Photography to Metallography,” 
by Mr. E. F. Law, Assoc, R.S.M. (London). (6) “‘On the 
ment of Metallurgical Chemistry in the National Physical 
tory,” by Mr. Rosenhain, B.A. (Teddington). (7) “‘On the 
Utilisation of Blast-Furnace Slag for Portland Cement,” by Mr. 
©. von Schwarz (Liége). (8) ‘‘On a New Fatigue Test for Iron 
and Steel,” by Mr. T. E. Stanton, D.Sc. (Teddington). (9) ‘‘On 
the Physical Qualities of Steel in Relation to ite Mechanical Treat- 
ment,” by Mr. James E. York (New York). Reports on research 
work carried out during the Ee year a be submitted by Mr. 
C. A. Edwards (Manchester), A. Friend (Germany), 
Mr. D. M. Levy (Birmingham), Mr. A. M. ae (France), Mr. 
A. K. F. Hiorth (Norway), Mr. B. Saklatwalla (india), ». E. Hess 
(United States), Mr. C. Benedicks (Sweden), and Mr. H. C. Boyn- 
ton (United States), Carnegie Research e annual 
dinner will be held on Wednesday evening, May 13. 

Tse InstirvTion or ELxecrricaL Encinesrs.—Thureday, May 14, 
at the Royal Society of Arts, John-street, —_ w.c., “8 tch” 
Gear Control Apparatus and Relays f Iternating-Current 
Circuits,” by Dr. C. C. Garrard. 

B.. - Royal Instrrvrion ov Great Barra. —Friday, May 15, at 

“The Past and Future of AS ag by var. Herbert 
Tipbrell Bolsrode. M.A., M.D., D.P. Afternoon 


p-m. 


lectures ne: 
ia bs week at 3 o’clock.—Tuesday, May ic = ae) we bed Light 4 Be 


lieved to be a Vibration,” by ‘Professor .A., D.8e., 
F.R.S., M.R.L Thursday, May 14, on e: Mendelian in Heredity. "b 
Mr. William Bateson, M.A., F. RS. (Lecture IIL) (The 
Lectures. )—Saturday, May * on “ Japanese Prints,” by Mr. 
Laurence Binyon. (Lecture I.) 

Tur Nortn-East Coast gy yee or ENGINEERS AND SHIP- 
BUILDERS. —Friday, May 15, at 7,30 , in the Lecture Theat: 


of the Literary and Mag nm 2am chet eA Bus gt -road, New- 
castle-upon-Tyne. The discussion L. Weighton’ . 
paper on “« Piston Speed and Steam- Res eae will be 


jag and closed. The discussion on 
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FRENCH RAILWAY LEGISLATION. 
Tue French railway companies and the State 


626/form a kind of partnership ; the latter now inter- 
627 | venes largely in the management, and the com- 


panies are not free to organise, as they wish, the 
23 | work of their men. One can understand that the 
State should exercise a right of control on financial 
results, on costs of working, and on expenditure, in 
the case of enterprises for which it has contributed 
funds, and although such funds have been in a 
of 
work carried out at times by the companies for the 
nt that tariffs should, 
under State super- 
vision, a clause to this effect having formed part 
of the agreement for handing over to the companies 
the necessary concessions for their various systems. 





The State, however, and mainly owing to the 
Socialistic tendencies which have for some years 
prevailed i in the French Parliament, has exceeded its 
tives, in that it now controls entirely the 

work of the railway employés. The excuse it has 
put forward for this intervention is that it has to 
secure public safety, and under this excuse it has 
restricted gradually within most narrow limits the 
initiative of the companies, and has decreased the 
working hours of the employés, whose wages, of 
course, continue to be paid by the companies. 

The action of Parliament in this matter is, we are 
told, purely a political action ; the men occupied on 

e railways are numerous, and are all voters. They 
form homogeneous groups, easy to reach, and belong 
to a powerful union, which could easily decide a 
general strike. Parliament flatters these men in 
the same way as it flatters the miners. It is stated 
also as a fact. that many Socialistic members of 
Parliament who advocate the nationalisation of the: 
railways hope to bring about a partial failure of 
the companies by sowing dissatisfaction among the 
men, and by promising better times to the latter it 
incites them to work for nationalisation ; the hope 
held out to the men is that under State ownershi 
labour conditions would be much improved. It is 
not as though an example of State ownership of a 
French railway system were not forthcoming, in 


i; | which system the working conditions are less favour- 


able than in those owned by the companies; the 
system in question, which lies to the west of France, 
between Paris and Bordeaux, is completely under 
State management. 

The intervention of the State in the relations 
which exist between the companies and their men 
commenced in a comparatively small way years 
ago, on the basis of the laws of 1845 and 1846, 
which are still —_ in force. These laws gave 
the Minister of Public Works the authority to 
supervise matters of police and safe workin 
the conclusion has been drawn that he h 
liberty to reduce the working hours of the men 
when, in his opinion, the conditions of labour were 
such as to cause the men fatigue and thereby render 
it difficult for them to carry out their work efficiently. 
Such an interpretation of the laws in question may 
have, as will be seen, far-reaching consequences. 
When a collision occurs, or a train runs off the 
metals, the company is first blamed, and the state- 
ment generally made is that its men are over- 
worked. 

Towards the end of 1897 the French Chamber 
of Deputies passed a Bill amending the position of 
the railway companies in regard to the State ; this 
Bill would have involved an increase in the annual 
budgettothe extent of 45 million francs(1,800, vag 
and was thrown out by the Senate. Another Bi 
to the same effect was put forward in 1901, and is 
still under consideratiov. But even without count- 
ing the direct intervention of Parliament in railwa 
matters which would ensue should the latter Bi 
become law, the Cabinet has already arrogated to 
itself, by reason of the interpretation it has made 
of the laws passed over sixty years ago, full powers 
to govern the conditions of working of almost eo 
class of the 130,000 employés on the French 
ways. The State commenced seriously to interfere, 
in 1899, starting first be the drivers and stokers, 
and continuing with the guards, the employés at 
stations, stopping-places, and level-crossings. The 
State even was more or less compelled by the 
men themselves to extend its favours, for there 
very soon arose complaints of unjust treatment. 
In 1901 a decision was taken by the Ministry of 
Public Works in favour of the men entrusted with 
the supervision, maintenance, and repair of the 
tracks, signalmen, and others. A number of 
members of Parliament are forward a Bill 
giving also the same favourable conditions to all 
railway men without exception, including the 
ticket-collectors, carriage-painters and cleaners, and 
others, as though safety in traffic—the excuse for 
the movement—depended upon the state of fatigue 
of such a class of employés. 

The working-day for drivers and stokers has to 
be of ten working hours, with a minimum of ten 
consecutive hours’ rest, 80 “epee nine consecutive 
days, counted from midnight to midnight, do not 
contain more than ninety — .of effective work, 
and contain also a rest period of at least ninety 
hours. Each period of work has to be comprised 
between two long periods of rest, and such a rigid 
rule applied to railway traffic interferes greatly 
with the service ; it leads to the personnel not pro- 
ducing all that can reasonably be expected of them, 
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on a larger number of men to do the same 
work. 

All drivers and stokers, except those employed 
on shunting, have every ten days a period of rest of 
thirty hours. But seeing that for every nine days 
there are ninety hours’ rest, as above stated, this 
period of thirty hours’ rest comes round every fort- 
night only, when the service does not require the 
man to spend an ordinary period of rest away from 
his home, or when the ten hours of rest occur 
every day between six o’clock in the evening and 
midday. This gives an idea of the minuteness 
with which the State has been compelled to regu- 
late the conditions of working of two classes only 
of railway employés. The drivers and stokers 
employed on shunting are required to have thirty 
hours’ rest every fortnight, or 24 hours every ten 
days. When shunting is done by a driver alone, 
his period of rest is thirty hours every twelve days, 
or 24 hours every eight days. 

The State had, of course, to determine what was 
effective work. It considered as such the time 
during which the men are required to remain on 
their engine or close to it, or have some work to 
do in the stations, shops, or dépéts. When the 
interval between the arrival of a train and the 
departure of the following one, under charge of 
the same men, does not exceed one hour and a half, 
this interval is counted as effective work. Out- 
siders have not the least idea of the amount of 
hair-splitting that has been entered into with a 
view to cover every possible case, and to arrive at 
deciding whether the company had a right or not to 
require any of the men to carry out a certain work 
at a given period. The following example will be 
found interesting :—When a driver and a stoker 
are kept idle ina — to be in readiness in case 
an extra engine should be required, the time they 
thus spend is counted for the quarter of its duration 
in the 90 working hours for nine days. When this 

eriod of waiting has lasted over seven consecutive 
Sean, it is counted to the extent of three-quarters 
its duration as a period of rest away from home. 
Thus when a man has waited 6} hours at a dépét 
without doing anything, the time is counted as 
actual work in the above — The measure 
dealing with drivers and stokers was amended in 
1902 and in 1906 ; the first enactments were found 
lacking in precision, and the men were not fully 
satisfied with them. 

It will be readily understood that under such 
conditions the companies meet great difficulties in 
arranging the shifts for the work of their men. 
The tables fixing the shifts drawn up by the com- 
panies are sent regularly to the local government 
authorities for approval ; they can only be followed 
when the latter have given their sanction. The 
authorities in question are, however, at liberty to 
grant departures to the rules and regulations ; their 
good pleasure is therefore an equivalent to the law, 
and ‘hey can render permissible a measure which 
otherwise would be considered liable to cause great 
fatigue to the men and to imperil the safety of the 
public. Rules and regulations of a similar nature 
to those relating to engine-drivers and firemen have 
been passed covering the other classes of railway 
employés. 

t first the supervision of the work carried out 
by the railway employés was entrusted to the 
numerous Government engineers and agents, whose 
salary is paid in part by the companies. But since 
1902 a special controlling department has been 
established under a chief engineer, who has under 
his orders a number of inspectors styled ‘‘con- 
troleurs du travail.” The latter are former em- 
= of the railway companies; they have also 
under their jurisdiction the numerous regulations 
on sanitary questions, they ——_ all questions 
relating to benevolent and old-age pension funds 
established by the companies for the benefit of 
their staff, and listen to all claims put forward by 
the men against their respective companies. 

Every year the controlling department publishes 
a voluminous report dealing with the work done by 
the railway staff, the claims put forward by the 
latter against the companies, and so forth. Sucha 
— is far too voluminous even for a brief analysis. 

e may state, however, that it shows that the 
working hours of drivers and stokers never exceed 
12 hours daily, they vary generally between 6 and 12 
hours, and are occasionally below 6. The average 
may be said to be between 6 and 10 hours. The 
daily-rest average varies from 10 to 15 hours. The 
reports hitherto published show, moreover, that 
the companies do not tyrannise over their men, 





that they have, on the contrary, always acted in a 
most broad-minded way in granting periods of rest 
to their employés. Following the recent legisla- 
tion dealing with the weekly day of rest, which was 
not applicable to railways, the railway companies 
took, of their own initiative, steps to ensure to 
their men four days of rest in each month, an inde- 
pendent action on their part which no doubt was 
inwardly resented by a number of the members of 
the Senate. 

The situation on the French State Railway 
system has been alluded to above. One would 
suppose that the employés of that system were a 
most contented set of men, but such is far from 
being the case, and the fact is that the claims put 
forward by them, mostly as regards the manner in 
which the working shifts are managed, outnumber 
those put forward by the operatives of the com- 

nies, a fact which tends to prove that the State 
is ot the most desirable employer of labour. 





FOREIGN ABUSE OF OUR PATENT 
LAW 


Some publicity has lately been given to sundry 
comments in the foreign Press directed to the new 
Patents Act, 1907, and particularly to the provision 
of the Act (popularly referred to as the ‘* compul- 
sory working” clause) rendering liable to revoca- 
tion patents for inventions which, after a certain 
period, are found to be worked exclusively or mainly 
outside the United Kingdom. The following ex- 
tract, taken from an article recently published by 
the Kreuzzeitung, may be regarded as typical of the 
views that are being expressed, and apparently 
entertained, on the Continent with reference to this 
measure :— 


England continues to pursue a pes of Protection 
under a Free-Trade mask, and she chooses methods of so 
doing which must be described as unfair, in view of the 
fact that German interests are seriously affected thereby. 
There are grounds to fear that the hostility between 
Germany and England will again be intensified if the 
British do not check their Protectionist tendencies, and 
if they persist in putting into o tion this new patent 
law, which is incompatible both with free trade and a 
fair commercial policy. 

That an outcry would be raised abroad against 
the new patent legislation was only to be ex- 

ted. It is merely human nature that those who 
ave been able to make a preserve of the British 
market for years should send up a wail of indigna- 
tion on finding that they can no longer take advan- 
tage of alaw which was framed with a totally diffe- 
rent object. Such an attitude is unreasonable, of 
course, but it is not unnatural. When, however, 
these same ple proceed to tax us with unfair 
commercial dealing, and accuse the Government of 
making a change in the Patent Law an opportunity 
of indulging Protectionist tendencies, they overstep 
the mark ; such a distortion of the facts calls for 
refutation. What are the true facts ? 

For upwards of a quarter of a century Great 
Britain has been ex to attacks on her indus- 
trial life through the abuse by foreigners of her 
Patent Laws. To put the case briefly, British 

tents have in numberless instances been obtained 

y foreign manufacturers and used simply as cover 
for the importation into England of goods made 
abroad under the corresponding foreign patent ; or, 
perhaps, not even under any patent at all. As 
the result of this practice, the British nation has 
suffered a three-fold injury. It has been made 
to pay long prices for the patented article im- 
eo | from abroad; it has been deprived of 
the advantage of participating in the manu- 
facture of the patented article whilst the patent 
existed ; and, finally, when the patent expired, 
it has been placed under the disability of lack- 
ing the practical knowledge and experience 
essential to enable it to start and carry on the 
manufacture in the teeth of foreign competition. 
If proof be needed that this was, not only in a 
moral, but also in a strictly legal sense, an abuse 
of the privileges of a British patent, it is only 
necessary to refer to the famous passage in 
Darcy v. Allin, which has always been regarded as 
an accurate statement of the legal and economic 
basis of our patent system :—‘* Where any man, 
by his own charge and industry, or by his own wit 
or invention, doth bring any new trade into the 
realm, or any engine tending to the furtherance 
of a trade that never was used before, and 
that for the good of the realm, in such cases the 
King may grant to him a monopoly patent for some 





reasonable time, until the subjects may learn the 
same, in consideration of the good that he doth 
bring by his invention to the commonwealth, other- 
wise not.” Subsequent legislation, whilst clearly 
marking out the bounds of legal monopolies, in no 
way relieved the patentee of the obligations cast 
upon him by the common law. 

So long as British patents were granted solely to 
British subjects, the necessity for enforcing the con. 
ditions of working did not arise. If the invention was 
worked at all, it was naturally worked in England. 
But when, at the beginning of the nineteenth cen- 
tury, our Patent Office was thrown open to foreigners, 
the position was altered, and the enforcement of 
this condition became (if only it had been realised 
at the time) a matter of vital importance. Un- 
fortunately, the need for insisting upon its obser- 
vance did not make itself felt at once. The 
foreigner, however, was not slow to take advantage 
of this indulgence, and it was not long before the 
British public awoke to find their patent system 
utilised, not for the purpose of planting new 
industries on British soil, but for the diametrically 
—- purpose of fostering foreign industries to 
the detriment of British trade. That no serious 
effort was made, when this abuse was first 
realised, to bring the foreigner to a right sense 
of his duties as a British patentee, is remarkable. 
There is good ground for believing that, had a con- 
certed and well-directed effort been made, say, by 
one of our Chambers of Commerce, means could 
have been found, either through the medium of the 
Courts or the Privy Council, and without the need 
for further legislation, of compelling the foreigner to 
work his invention in the United Kingdom in 
accordance with the conditions of his patent. As it 
was, however, the very existence of this particular 
condition seems to have been all but forgotten; at 
any rate, the power to enforce it had, by long neglect, 
become, so to speak, atrophied. The more formal 
and pressing obliyation of the patentee—viz., the 
requirement that he should publish his invention 
by lodging a yay gS) or) to have over- 
shadowed, even to the point of total eclipse, the far 
more important duty of establishing the invention 
as a new manufacture within the realm, and in- 
structing the community in its use. Anyhow, 
whatever the explanation may be, the fact remains 
that no such effort was made. 

The provision, introduced by the Patents Act of 
1883, for obtaining compulsory licences from de- 
faulting patentees fell far short, even in theory, of 
what the public had a perfect right to require from 
the patentee ; and in practice it proved hopelessly 
ineffectual as a remedy for the existing abuse. The 
attempt to cure the evil by means of compulsory 
licences was fundamentally wrong, and proceeded 
from an inadequate diagnosis of the case. A com- 
pulsory licence throws the burden of proving the 
necessity for working the invention in this country 
upon the } srry tan whereas it is upon the patentee 
that the duty should lie of absolving himself from 
this requirement, and of showing that such necessity 
does not exist. What was wanted was the strict 
enforcement of this primary obligation, in the 
absence of reasonable grounds for its remission. 

This is now effected by the ‘“‘compulsory work- 
ing” clause of the new Patents Act. Though 
popularly regarded as an innovation of a somewhat 

ical nature, this provision is, as has been shown 
elsewhere, nothing more than a tardy insistance, 
by dint of statute, upon the performance of an 
obligation which the common law has always—at 
least in theory—attached to the grant of letters 
patent. . 

It is also to be observed that this very condition, 
which has caused such a general outcry on the 
Continent, is merely the analogue of a clause that 
appears prominently in the patent code of almost 
every one of our rivals in commerce. The Amer- 
cans, it is true, have no compulsory working 
clause. But the case of America is in every way 
exceptional. Occupying, as it does, a position of 
splendid isolation, and fenced round with tariff 
walls sufficiently lofty to keep outside all articles 
which it may seem more desirable to manufacture 
at home, America has nothing to fear from the 
relaxation of this obligation. The patentee must 
needs work his invention on American soil if it 18 
to be used in that country at all. 

This provision of our Patents Act is not only 
justified, therefore, by the traditions of our own 
patent system, but also by the practice of the very 
people who presume to criticise it. : ; 

So much, then, for the taunt of unfair dealing ; 
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the answer to the charge of harbouring ‘‘ Protec- 
tionist tendencies.” may be given more briefly. _ 

Foreigners have no right to dictate to this 
country what its fiscal policy shall be; and whether 
the present Government is true to its avowed 

rinciples of Free Trade, or not, is simply a matter 
* its supporters. At the same time, to be bound 
hand and foot by foreign-owned British patents, 
and compelled to buy from Germany or France, or 
elsewhere, according as the patentee dictates, goods 
which could, and should, have been manufactured 
in England under the British patents, is a condition 
of things as far remote from the ideal of Free Trade 
as can well be imagined. It is an approach in the 
direction of Free Trade, and not a recession from 
it, to insist that Great Britain shall no longer be 
a close market to one or another foreign manufac- 
turer, but that the importation of foreign goods 
shall henceforward compete on equal terms with 
similar goods manufactured in this country. It is 
a perversion of a to characterise as a step 
in the direction of Protection a piece of legislation 
the tendency of which is to break down oppressive 
patent monopolies and throw the manufacture open 
to the public unless the patentee consents to comply 
with the conditions upon which alone his patent 
was granted. 





EGYPT. 


Tue Annual Report of the British Agent in| « 


Egypt is always interesting. That just published 
is the first issued since Sir Eldon Gorst succeeded 
Lord Cromer at Cairo. Steady progress is again 
the keynote of the document, in spite of a financial 
crisis last autumn and a phenomenally low Nile. 
In fact, the flood last year is said to have been the 
worst ever recorded, taking into account both the 
maximum height attained by the river and the 
long duration of relatively low water. The maxi- 
mum level attained was nearly as low as in 
1877, which is the lowest authentically established. 
In that year there was great distress, and the 
area affected by shortness of water was over 
1,000,000 feddans. Last year, in spite of the 
much greater area now irrigated, but 112,385 fed- 
dans were insufficiently supplied. The improve- 
ment brought about by the construction of the 
Assouan Dam and of the other great irrigation works 
which have marked the British régime could not be 
more strikingly demonstrated. Storage at Assouan 
commenced on November 26, 1906, and the reser- 
voir took just eight weeks to fill. Water was drawn 
from it to supplement the river on April 1, and it 
was emptied by August 1 following. Sir Eldon 
Gorst states in his report that the protective works 
constructed in 1904-6 to check the erosion of the 
rock just below the dam have stood perfectly. As 
is generally known, the crest of the dam is to be 
raised so asto more than double the capacity of the 
reservoir behind it. This work is being carried out 
to the designs of the late Sir Benjamin Baker, and 
the contract for the work has been awarded to 
Messrs. John Aird and Co., the iron and steel 
work being supplied by Messrs. Ransomes and 
Rapier. The work is expected to require five years 
for o. completion, and will cost about 14 millions 
sterling. 

Referring to other engineering matters, Sir Eldon 
Gorst announces that work on the Nile Bridge at 
Boulac will shortly be commenced. Some dissatis- 
faction has been expressed in this country at this 
important contract being placed on the Continent, 
but the British advisers in Egypt have ever con- 
sidered themselves as standing more or less in the 
position of trustees for the native population, and 
cannot therefore fairly be expected to favour this 
country at the expense of Egypt. It is, however, 
fair to remark that some previous bridges built on 
the Continent for Egypt—-notably, the Embaleh 
Bridge—have proved far from satisfactory. In the 
structure in question, built in 1892, members 34 ft. 
long, consisting of two 3-in. by 3-in. angles, were 
used as struts. The contract for the railway and 
road-bridge across the Blue Nile at Khartoum has 
been awarded to the Cleveland Bridge and Engi- 
neering Company, who expect to finish the job 
before the end of next year. 

But little in the way of irrigation has yet been 
accomplished in the Eooten. In fact, Egypt is 
held to have the first claim on the waters of the 
Nile. The raising of the Assouan Dam will, how- 
ever, provide for that country’s wants for some 
yearstocome. In the meantime, however, surveys 
are being made of the Blue Nile, with a view to 








constructing a barrage across it near Sennar; but 
such work cannot be undertaken until the railway 
. renee so as to - a for the a 
of the n supplies. Surveys are ing 
made of the White Nile, but ibe the work has 
been much hampered by the high level of this 
river in the winter and autumn months, and Sir 
William Garstin thinks that the plans will not for 
another two years be sufficiently complete to allow 
of accurate estimates of the cost of remodelling this 
river. " 

Provision is being made both in the Soudan and 
in t for technical education. It is to be 
hoped that this matter will be dealt with on rational 
lines. In the Soudan, at any rate, the need exists 
for fitters, smiths, and carpenters, and facilities for 
training these in the ordinary way do not exist, so 
that trade schools have a legitimate standing. In 
Lower Egypt trade schools seem to find no diffi- 
culty in attracting pupils, and, according to the 
official report, are highly successful institutions. 
Engineers who have worked in t are, however, 
less optimistic in their views, and assert that few 
of those entering the shops from the schools turn 
out in the re to be really efficient workmen. 
Egypt is essentially an agricultural country, and 
the race has in the course of centuries presumably 
evolved into a type best suited to the ancestral 
calling. A youth with mechanical instincts is 
therefore more or less what botanists call a 
rt,” and it is easily intelligible that but few 
of those selected for training in a trade school are 
gifted with the necessary temperament. Un- 
doubtedly Egypt did at one time excel in the 
mechanical arts, but it was forty centuries ago. It 
remains to be seen whether the more ambitious 
technical schools will prove more successful than 
+> sa evidence asserts the trade schools 
to be. 





FACTORY LEGISLATION IN THE 
COLONIES. 

THERE are few subjects in connection with socio- 
logy or political economy which are more worthy of 
study ion the regulation of factories to ensure 
the most safisfactory physical conditions for the 
workers, and it is pleasing to reflect upon the pro- 

ess made in recent times. It is true there is 
inherent dislike, especially in Britain, to what is 
known as ‘‘ grandmotherly legislation,” which ma 
tend tocheck the freedom of thesubject and tohandi- 
cap trade. Because of this, earlier efforts in the 
direction of er ges ge condition of the factory 
workers met with much opposition. But experi- 
ence has brought a fuller realisation of the fact that 
improved conditions develop higher pens and 
mental qualities, which of themselves have distinct 
economic value, and ~~ balance the handicap 
which so often comes with legislative restrictions. 
lt is proper therefore that the progress and influence 
of factory legislation should form part of the educa- 
tion of all concerned with manufactures and com- 
merce. Several useful reviews of the factory 
legislation in this country have been published ; 
but it has not been so easy to learn the of 
factory laws in the Colonies, and yet these laws are 
in some respects experimental, and their workin 
of interest to the student of sociology. All wi 
therefore welcome a new book giving a vast amount 
of information gleaned at first hand and expounded 
with admirable clearness—‘‘ The Factory and Shop 
Acts of the British Dominions,” written by Miss 
Violet R. Markham, and published by Eyre and 
Spottiswoode. 

From this work it would appear, although 
factory legislation may not be progressing amongst 
our competitors on the Continent and in the 
United States to the same extent as in Britain, 
our self-governing colonies are heartily with us— 
not alone because they are driven by the political 
power of the workers, but because they pelieve, 
as industrial communities, in the economic value 
of progressive factory legislation. The main dif- 
ference between the Factory Acts in Greater Britain 
and those of the United Kingdom is that in the 
new countries their provisions are more simple and 
direct. Profiting by our experience, the Colonies 
are laying the foundations of a system for checking 
the poisonous undergrowth which our early neglect 
permitted to take root, and which in the form of 
‘‘sweating” is still so threatening to the best 
interests of both labour and capital. 

As in Great Britain, the Factory Acts of Canada, 
Australia, and New Zealand apply to any building 


wherein steam or other mechanical power is used 
to manufacture or prepare articles for sale. The 
Cape, as yet, is without any factory legislation, and 
so also is the Western Province of Canada (British 
Columbia). In British Columbia there is, how- 
ever, the Shops ulation Act, 1900, and the 
Amending Act, 1902, which empower the local 
authority to pass by-laws as to closing —— 
half-holidays, and the hours of labour for young 
people. There is no restriction in British Columbia 
upon the working time of women, but children 
under sixteen must not be employed in a shop more 
than 664 hours a week, including meal-times. 

In all the Colonies where manufacturing is carried 
on to any extent, as in’ New Zealand and all the 
Australian provinces, and in all the Canadian 
provinces except British Columbia, drastic restric- 
tions are numerous. In New Zealand and most of 
the Australian provinces the of admission to 
factory labour is fourteen ; in South Australia it is 
thirteen, and in Tasmania it is twelve. Young 
people are carefully _— against working in 

gerous trades in all the industrial provinces of 
Australia, and prohibition in such employment as 
type-setting, match-dipping, brick-making, and salt- 
finishing extends to girls under sixteen, and in 
some cases eighteen years. The cleaning of machi- 
nery in motion is not prohibited in New Zealand, 
but it is prohibited for women and young ns, 
male and female, under eighteen in all the Aus- 
tralian provinces, except Tasmania. Silvering and 
white-lead industries are barred against all women 
and boys under eighteen in New Zealand and the 
chief Australian provinces. 

The hours of labour, which, perhaps, even more 
than dangerous trades, affect the health of workers, 
are restricted in New Zealand for women and boys 
under sixteen to 45 hours a week, while in some 
of the principal Australian provinces they are 48 
hours a week, and nightwork is prohibited for 
women and young ie. Overtime is permitted 
in New Zealand, Now South Wales, and Western 
Australia, to the extent of thirty days per year, 
and in Victoria to the extent of ten days per year, 
while the rate of pay for overtime is time and a half 
in New South Wales and Queensland. In New Zea- 
land it is a quarter as much again as ordinary rates. 
In the other Australian provinces no regulations as 
to apes for overtime appear to exist. The 
working hours of women an boys under eighteen 
in shops are fixed in nearly all the Australian 
provinces and New Zealand at 9 and 9} hours per 
-day. In Victoria the hours for women and youn 
oe under sixteen are limited to 52 hours a wee 
in shops. In New Zealand, New South Wales, and 
in Western Australia women are prohibited from 
engaging in work in factories or shops within four 
weeks after childbirth. But no such restriction as 
yet exists in Victoria or the other provinces in the 
south. 

Canada, influenced perhaps more by the United 
States than by Britain in the matter of factory 
legislation, has as yet few restrictions and safe- 
guards for the workers. In the chief industrial 
centre — Ontario—the Ontario Factories Act of 
1904 applies to all premises where steam or mecha- 
nical power is used, and to all scheduled buildings, 
including laundries and bakehouses in which five 
or more workers are employed. In Quebec the 
Factory Act applies to all manufactories, mines 
alone excepted. In New Brunswick the factory 
legislation is extended to every building or place 
where ten or more persons are employed. In all 


the Canadian provinces, Quebec and British 
Columbia excepted, the cleaning of machinery in 
motion is forbidden to women and girls; in New 


Brunswick all employés are prohibited from such 
work. But it does not seem that Canada has yet 
seen the need of legislation to protect any class of 
workers in ‘‘dangerous trades,” and there is no 
restriction as to the employment of women after 
childbirth.. In Ontario nightwork after 6.30 is 
forbidden to women and young persons. The 
maximum working day for women and young 
sons is ten hours, except in Manitoba, where it 
is nine hours. In shops, young persons are restricted 
to twelve hours per day in Manitoba and Nova 
Scotia, and eleven hours in British Columbia is the 
legal rule in shops. 
he most interesting object-lesson we have pre- 
sented to us in Colonial factory and shop legis- 
lation, and, indeed, the only one that is not wholly or 
ly borrowed from the old country, is the much- 
talked-of Wages Board set up by the great Austra- 





lian province of Victoria, These “Special Boards,” 
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as they are called, consist of from four to ten mem- 
bers elected in equal numbers, to represent em- 
loyers and employés, with an outsider as chairman. 
The members are all appointed for a period of 
three years, and are paid a salary. Their function 
is to determine the minimum wage and the maxi- 
mum number of hours for which such wage is pay- 
able in any ified trade. The minimum rate of 
yment is racer he by the average wage paid 
respectable employers to workers of average 
ability. If the consider that the average wage 
so ascertained is not fair, it may make the mini- 
mum higher; but, generally speaking, the lowest 
prices fixed by the board must not exceed the 
average paid by employers of good repute. The 
Special Boards. also concern themselves with 
the employment of lodgers as workers under 
factory or shop employers, also with wages 
paid to apprentices and improvers, and the 
special rates paid to aged and infirm or slow 
workers.. Thus it will be r ised Victoria is 
foremost in putting a powerful check upon the 
growth of the wretched and wasteful sweating 
system. It should be noticed, by the way, that 
any abuse of this very drastic system of Wages 
Boards is guarded against by the Court of Indus- 
trial Appeal, consisting of a Judge of the Supreme 
Court, who decides all differences that may arise, 
when an, appeal is.lodged by a majority of the 
representatives of either the employers or workers 
on the Special Board. Wages Boards have ex- 
tended to South Australia, and are an integral 
part of the factory system of that province, as well 
as in Victoria. New Zealand—that laboratory of 
social experiments—has also provided for the legal 
arrangement of minimum wages in certain specified 
trades, while the arbitration and conciliation laws 
of New South Wales and Western Australia regu- 
late wages to some extent in these provinces also. 








THE MUNICIPAL BUILDING AND 
PUBLIC HEALTH EXHIBITION. 
Tue first exhibition held under the above title is 
now open at the Royal Agricultural Hall, Islington, 
and although not of an imposing character, it is, 
on the whole, fairly representative, which is, 


perhaps, as much as we ought to expect from a 
pioneer venture. The whole of the exhibits are on 
the ground floor, and occupy between 150 and 160 
stands. So many things are now under municipal 
control that certain trades which, some years ago, 
would have seemed to have little or no connection 


with municipal matters, are now very much bound 
up with them, which fact has, no doubt, had due 
weight with the promoters of the present exhi- 
bition. 

One of these trades, which has now grown to be 
of no little importance, is that of laundry machi- 
nery, which is well represented at the present 
exhibition by the firm of Messrs. J. J. Lane, 
Limited, Phoenix Engine Works, Cranbrook-street, 
Old Ford-road, London, E. This firm have, among 
other things, one of their 108-in. ‘‘ Decoudun” 
ironing-machines on view, a type well known among 
users of laundry machinery. Since this type was 
last exhibited by the firm, the machine has had 
several improvements added to it. It is worm- 
driven, and has two-speed gear, and one of its 
special features is that the drive is applied at the 
centre of the main shaft, which transmits it to 
each end of the 108-in. roller. As this shaft is apt 
to twist slightly in its length if the power is 
applied at one end, it will not exert quite so much 
force to turn the roller at the other end as at the 
driven end. For half its-length the driving-shaft 
in this machine is, therefore, encased in a hollow 
sleeve, which, due to its larger diameter, is much 
stiffer than the shaft. The drive from the belt or 
motor is transmitted along this sleeve, which is 
attached to the shaft, at the middle point of the 
latter. In this way the power is applied to the 
shaft at the middle of its length, and has an equal 
distance to go to each end before it drives the 
roller. There is an extra large space between the 
roller and the bed in this machine when the roller 
is raised, and there are various other minor improve- 
ments. 

This firm also have on view a very convenient 
and portable form of ace fire-engine, which has 
not nm exhibited ore, although it has, we 
understand, been out about a year. It has two 
cylinders, and will develop six horse-power. The 
pumps are capable of throwing 100 gallons of water 
per minute to a height of about 100 ft. The 





apparatus complete weighs less than 5 cwt., and it 
is claimed by the makers that, for its capacity, it is 
the lightest fire-pump in the world. 

Messrs. D. and J. Tullis, 1, Southwark Bridge 
Buildings, London, S.E., also exhibit laundry 
machinery, but show no special novelties. Messrs. 
W. Summerscales and Sons, Limited, Phoenix 
Works, Keighley, are also represented in this class 
of machinery. 

Next to water, sewage is no doubt the most 
important subject to which municipal authorities 
can direct their attention, and it is natural that 
appliances relating to modern bacterial processes 
of sewage treatment should be in evidence at 
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the Show. Among these are some interesting 
a for the disposal of sewage over 
filter- . They are exhibited by Messrs. Birch, 
Killon, and Co., 20, Cooper-street, Manchester. 
Two model filter-beds are shown, one 
and the other circular. In each case the liquid 
Sewage is conveyed in a pipe over the top of a 
drum, with buckets all round its circumference, like 
a very wide water-wheel. The sewage flows from 
the pipe over the wheel into the buckets, and so 
turns the wheel, the motion of which is used to 
propel the wheel, along with its carrying frame, 
the whole len of bed, the sewage being 
sprinkled evenly from the wheel all the time. In 
e circular filter-bed the revolving cylinder is 
placed on an arm which is pivoted at the centre of 





the bed, the other end of the arm being carried 
on a roller path. This circular type is suitable for 
filtering the drainage from a country house, and 
filters up to 110 ft. or more in diameter can be 
fitted with these sprinklers. For filters exceeding 
35 ft. in diameter, two radial arms are employed, 
each fitted with one or more drums. 

Other sprinklers and apparatus for the bacterial 
treatment of sewage are exhibited by Messrs. 
Burn Brothers, 3, Blackfriars-road, London, S.E. 
There is here on view a whirl-spray sewage jet for 
treckling filter, as well as a rotary distributor for a 
treckling filter, and alternating syphons for sewage 
filters. These syphons are new, and have not been 
shown before. A model sprinkler is at work at 
this stand, illustrating the method of action. 

Messrs. Mountain and Gibson, Limited, Bury, 
Lancashire, exhibit one of their ‘‘M” type equal- 
wheel, centre - bearing, swing - bolster tramway 
bogie truck, with steel side frames, which is 
specially intended for inter-urban express service, 
and is one of a number built to the order of the 
Montreal Street Railway Company. There is also 
to be seen here an example of Whittaker’s sand- 
gear for tram-cars, the chief advantage claimed 
for which is the impossibility of the hopper be- 
coming choked. These exhibits have not been 
shown before. 

The cement industry is well represented by the 
Wouldham Cement Company, Limited, 35, Great 
St. Helens, London, E.C., who have a very fine 
exhibit at their stand. The ‘‘ Red Cross” brand 
of cement manufactured by this firm is too well 
known to require its properties to be mentioned 
here, for it has been on the market for a great 
number of years. To meet the requirements of 
the most. stringent specifications for ferro-con- 
crete, this firm now manufacture a special cement 
which they call ‘‘ Reinforcrete,” which for fineness 
of grinding, tensile strength, and general quality 
is in every way of high standard. The Wouldham 
Cement Company now have their own cooperages 
and make all their own casks, the joints of which 
are all tongued and grooved. 

While referring to the subject of cement, it may 
be well to call attention to the stand of Messrs. 
Taplin and Co., Moorgate-street Station Chambers, 
London, E.C.,, where a material is on view, the 
object of which is to render cement and concrete 
waterproof. As this subject is now attracting con- 
siderable attention among engineers, the material 
will, no doubt, be the cause of a good many inquiries 
being made. It is called ‘*‘ Aquabar,” and before 
use is mixed with from thirty to forty times its 
bulk of water, and then added tothe cement. Judg- 
ing from specimens of cement in which it had been 
used, it appears to have a very beneficial effect. It 
is said to act by filling the minute spaces between 
the sand and the cement, and thereby closing up 
all openings. We understand that it was used in 
the tunnel under the Delaware River, when all 
other materials had no effect in stopping percola- 
tion. 

The British Concrete Company, 20, Castle-street, 
Liverpool, have a stand, at which are shown ex- 
hibits illustrating the possibility of concrete blocks 
for residential and similar building construction. 

As is well known, an important part of the duties 
of a municipality is the public lighting of the 
streets, squares, &c., and the usual method of 
lighting the lamps and extinguishing them every 
day is a slow process, frequently occupying from 
one to two hours ; it is also expensive, requiring 4 
considerable amount of labour. In order to do 
away with this, attempts have been made to devise 
some appliance by means of which the whole of 
the lamps can be lighted simultaneously at a certain 
time, and extinguished in a similar way. (ne of 
these, which is very ingenious in its operation, 1s ex- 
hibited at the stand of Messrs. R. Stephens and Son, 
The Centre, Clevedon, Somerset, and is well worth 
inspection. The instrument is shown in Figs. 1 
and 2, the former being a sectional elevation, and 
the latter a sectional view from below. Fig. 3 is 4 
reproduction from a photograph, and shows the 
actuating mechanism removed from the casing. The 
action of the instrument is as follows :—The gas 
from the main enters the vessel A through the pipe 
B, and its pressure is free to act on the diaphragm 
©. The outlet D leads to the burner, and the outlet 
E to the by-pass for the latter, and these two out- 
lets are controlled by valves, which are raised and 
lowered by the action of the lever F, which is pivoted 
at G, and is held down at the right-hand end by the 
weights H. During the day the pressure of the 





_ May 8, 1908.]} 


ENGINEERING. 


625 








gas in the casing A is not sufficient to force down 
the diaphragm ©, which is connected to the lever 
F by the rod I, and the lever is therefore in the 
ition shown in the illustration, the by-pass valve 
to the incandescent lamp being opened. At 
the time required for lighting the lamps—about 
sundown—the pressure of the gas in the mains is 
slightly increased, as is the usual custom, and the 
extra pressure acting on the diaphragm C pulls down 
the rod I, raises the weighted end of the lever F, 
and opens the valve D to the burner, the gas being 
at once lighted at the burner from the by-pass E. 
The further motion of the diaphragm closes the 
by-pass valve. Now in towns where the whole of 
the lights have the full pressure on during the 
whole night, up to the time when the pressure is 
again lowered for the day, the light will remain 
burning till the pressure is reduced, when the 
reverse action to what we have described will take 
place. In some places, however, the full pressure 
is not kept on all night, but as soon as the lamps 
are lighted by the raising of the pressure in the 
main, the pressure is afterwards reduced before the 
lamps are put out in the morning, and in order 
to prevent the lights going out when the oh. 
falls, an ingenious and simple device is added. In 
Fig. 2 it will be seen that there is attached to the 
lever F a little arm K (which has on it a small 
sliding weight for adjustment) free to swing on the 
pin L through a small are of a circle. Now in 
this apparatus, when the pressure of the gas is 
first raised in the evening, the lever F rises from a 
ition slightly inclined downwards to the right 
rom its pivot G to a position slightly inclined 
upwards from the pivot, and this change of inclina- 
tion causes the little arm K to swing to the left 
from its position, as seen in Fig. 2, until it is 
stopped by the edge of a cam-piece on the plate 
M, which is specially notched for the purpose 
When the pressure is afterwards reduced, the small 
arm K is caught by the notched pee in a 
recess in the cam-piece on the plate M, and will not 
allow the lever F to fall, thus permitting the valve 
D to the burner to remain open. When the time 
arrives for the lamps to be extinguished in the 
morning, the pressure in the mains is again slightly 
raised, the little arm passes out of the recess at the 
opposite side to which it entered, swings to the left 
clear of the cam-plate; and then, when the pressure 
falls, the lever F is able to drop, and the lights are ex- 
tinguished. This cam-plate is best seen in Fig. 3. 

In some places where it is the practice to ex- 

tinguish a portion of the lights during the night, 
and leave the others burning, this can readily be 
done, and is done in practice, by simplying altering 
the arrangement of the notches in the plate M. 
We need not, however, describe this in detail, as it 
is merely a modification of the above. The chief 
advantages claimed by the makers for these auto- 
matic lighters are that with them no useless waste 
of gas in daylight at the time of lighting-up occurs, 
and there is also no waste at extinguishing time. 
The ease with which a portion of the lights may be 
reduced at any time in the night is also a marked 
advantage. Two types of this lighter are on 
view: No. 1, to light with any given increase of 
pressuve, and independently set to extinguish at 
any lower pressure ; and No. 2 (which is the one we 
illustrate), to light with an increase of pressure, 
and extinguish by the next, or subsequent, increase 
of pressure, as desired. 
_ Another type of automatic gas-lighter for lamps 
is exhibited by the Automatic Light-Controlling 
Company, Limited, 63, Victoria-street, Bristol. It 
differs entirely from the one we have just described, 
being controlled by clockwork, and not by the pres- 
sure of the gas used. It is known as the ‘‘ Gunfire ” 
controller. The principle of its action is that a disc, 
having a finger or projection on it, is revolved by 
clockwork, and as the finger comes to a certain 
position, which corresponds with a certain hour of 
the day, it engages with another projection on the 
top of the burner, and so opens the latter. The 
lights are turned off in a similar way. 

Coming to the important subject of roads, the 
stand of the Tilbury Contracting and Dredging 
Company, Limited, Caxton House, Westminster, 
8.W., is of interest, for there may be seen various 


materials for road-making, including ‘‘tarlithic,” | 


which is made from what is said to be the only 
granite adaptable for tarred macadam and paving. 
A specimen of this paving may be seen. It is 
claimed for it that it has a remarkable longevity, 
and is well suited to heavy vehicular traffic. It is 
also stated that it makes an absolutely dustless road. 


Mr. Arthur Koppel, 27, Clement’s-lane, London, 
E.C., exhibits a tar-macadam mixer, which has not 
been shown before. It has a ones of 80 cubic 
yards per day and requires from 5 to 6 horse-power 
to drive it. 

A yn fine specimen of a 10-ton compound steam 
road-roller is exhibited by Messrs. Aveling and 
Porter, Limited, of Rochester. It is fitted with 
one of Morrison’s patent road-scarifiers, which is 
attached behind one of the rear wheels. The rims 
of the driving-wheels of this roller are of cast steel. 
These rollers are capable of scarifying fully 7 square 
yards of road surface for 1d., including all charges. 
We understand that this firm have now fitted more 
than 1000 of these scarifiers to their rollers. 

A stand of special interest to builders is that 
of the pas pl gy ed Syndicate, 10, George- 
yard, Lom -street, London, E.C., where a 
form of cradle may be seen which is very port- 
able, and can be fitted on to an ordinary ladder 
in a few minutes. Close to this stand is another, 
at which a useful piece of apparatus for prevent- 
ing the foot of a ladder slipping, and also for pre- 
venting the ladder turning over if the man on 
it should happen to reach rather far out from it, 
may be seen. This is at the stand of the ‘‘ Stead- 
fast” Company, Bexhill, Sussex. The apparatus 
consists of a board which can be fixed to the 
foot of the ladder in a very short space of time. 
The board is very substantially made and is 
covered with lead on the bottom part where it 
rests on the ground. It can be attached so as to 
suit any inclination of the ground, and is suffi- 
ciently long to prevent the ladder falling sideways. 

To any one interested in cremation the stand of 
Messrs. Hy. Simon, Limited, 20, Mount-street, 
Manchester, will prove attractive, for here may 
be seen a model of a crematorium furnace con- 


. | structed on the latest and most approved methods. 


In this furnace the body does not come in contact 
with the fuel at all, but is entirely consumed by 
the action of incandescent gas ; coke is as 
fuel, and about 14 hours are required for the pro- 
cess of incineration and the removal of the ashes. 

There are many other exhibits of interest to 
be seen in the Hall, but s will not allow 
us to refer to them. The Exhibition closes on 
Tuesday, the 12th inst. 





THE LIFE AND WORK OF KELVIN. 

Two Kelvin discourses were given last week. 
On the 30th ult., Professor 8. P. Thompson, 
F.R.S., delivered the first Kelvin Memorial Lec- 
ture of the Institution of Electrical Engineers, on 
‘*The Life and Work of Lord Kelvin ;” and on 
the following evening, the Ist inst., Professor 
J. Larmor, of St. John’s College, Cambridge, 
Secretary of the Royal Society, discoursed on 
**Some Aspects of the Scientific Work of Lord 
Kelvin,” at the Royal Institution. Before the 
former lecture was delivered, Mr. H. F. Par- 
shall presented to the British Institution of Elec- 
trical Engineers, on behalf of the American Inati- 
tute of Electrical Engineers, a bronze bust of 
Benjamin Franklin. It had been intended, Mr. 
Parshall said in a brief, dignified address, to present 
this bust of Franklin, the great man of his time, 
on the evening when Kelvin, the great man of our 
time, would take the chair in his third term of 
presidency over the British Institution ; that even- 
ing had not come. Colonel Crompton accepted 
the gift, with a féw appropriate words, as chairman 
of the meeting. Later on he announced that Mr. 
W. M. Mordey had been nominated by the Council 
to be President for the year 1908-9. The presi- 
dency had so far been left vacant. 

In his eloquent first Kelvin Memorial Lecture, 
Professor Thompson did not emphasise the tech- 
nical side, nor even electrical research, He devoted 
the s of an hour and a half to the man’s life 
and his work,* his wonderful activity and funda- 
mental grip of problems, his simple-hearted en- 
thusiasm, his great achievements, and his modesty 
and diffidence. Professor Thompson dwelt chiefly 
on Kelvin’s thermodynamical work, as Professor 
Larmor did the following evening. William 
Thomson had joined the University of Glasgow in 
1835, in his eleventh year, and among his earliest 

pers was one on Fourier’s theorem (Jean-Baptiste 

ourier, 1768 to 1830). The study of Fourier’s 





* The life and work of Lord Kelvin was the subject of 
memoir in ENGINEERING of December 20, 1907, 





a » pages 
846 to 851. 


flow of heat had te W. Thomson a be- 
inning, a creation of the world, and his views on 

e dissipation of energy later on brought him back 
to the same conclusion. It was chiefly owing to 
William Thomson, the lecturer Rocwees | out, that 
Joule’s work received acknowledgment. The Man- 
chester brewer and honorary secretary of the Man- 
chester Philosophical Society had, from 1840, offered 
a oes on heat to the Royal Society and to the 

tish Association. When the latter body met at 
Oxford in 1847, the President of. Section A wanted 
to allow Joule only time for an abstract of his paper; 
but W. Thomson protested, and thus began the 
life-long friendship of the two eminent men. 

Professor Thompson briefly explained how modern 
thermodynamics had been created by Sadi Carnot 
1824), Clapeyron, Clausius, Rankine, Joule, W. 
and Helmholtz.* W. Thomson had 
: “* Questions of personal priority 
sink into insignificance.” The acquaintance with 
Helmholtz, then at Kénigsberg, was opened by 
Thomson in 1855, when he was staying at Kreuz- 
nach, near the Rhine, where his first wife hoped 
to gain strength. Helmholtz afterwards visited 
Thomson several times, and the lecturer gave some 
most interesting extracts from Helmholtz’s letters : 
‘‘James Thomson (by two years the senior of 
William) cares only for engineering, and talks 
nothing else day and night ; the two brothers are 
wrapt up in their own thoughts, and never listen 
toone another. William explains his experiments 
too rapidly and shies at questions ; I wonder how 
his students understand him.” Later, when W. 
Thomson had done his wonderful work on cable 
telegraphy, and was busy designing instruments, 
Helmholtz was inclined to think that he — be 
better employed ; but Helmholtz soon acknowledged 
his mistake, when he recognised that Thomson was 
deeply engaged in molecular dynamics. When W. 
Thomson and Tait started their ‘‘ Treatise on 
Natural Philosophy,” Helmholtz wrote that the 
task would be tedious, but would teach us that 
there were gaps in our knowledge. 

Some more notes from the discourse will be wel- 
come. The signals through the Atlantic cable of 
1857, which Professor W. Thomson had helped 
to lay, failed, when Whitehouse, the electrician in 
ordinary, replaced the Thomson apparatus by an 
induction coil, 5 ft. in length, worked at 2000 volts. 
Thomson had, in 1853, established the oscillatory 
character of the electric spark in its dependence 
upon capacity, inductance, and resistance, but his 
discovery was little heeded at the time. Thomson 
never properly adhered to the electro-magnetic 
theory of light of Maxwell, preferring his own 
way of regarding the problems, which he ex- 

lained with the aid of models, delighting in models 
fike all pupils of Faraday: ‘‘If I can make a 
mechanical model, I can understand.” The his- 
torical small square note-books of the philo- 
sopher, some of which the lecturer exhibited, were 
first seen in 1865, when Thomson injured his hip 
by a falland had to rest for a longtime. Very 
characteristic is the following dictum : ‘* The great 
problem of 1815 was” —here William Thomson 
would stop in his lecture to his students—‘‘ not the 
issue of a battle in Belgium, but who was to rule 
the waves, Cauchy or Poisson.” The following is 
also interesting in view of Kelvin’s love for gyro- 
static models. Professor Thompson once asked 
him boldly how it was that he missed the senior 
wran lership at Cambridge in 1845. Kelvin’s reply 
was that it was due to bad generalship; he might 
have walked through the whole » but wasted 
his time on a spinning-to em. The famous 
Baltimore lectures were delivered in Johns Hopkins 
University, in 1884, to an audience of twenty-six 
hearers, comprising Lord Rayleigh and Professor 
George Forbes. 

Sir William Preece and Professor G. Carey 
Foster, both for many years friends of Lord Kelvin, 
expressed the thanks of the meeting to Professor 
Thompson, who showed some portraits and also a pic- 
ture of the old Clock Tower building of in ae In 
the ill-fitted dark ground-floor rooms of that building 
William Thomson started his experimental labora- 
tory in 1846, the first of its kind in Great Britain. 

fessor Larmor had made t pre ions 
for his discourse. The lecture theatre table of the 
Royal Institution was covered with original appa- 
ratus of Kelvin’s, which were used for demonstra- 


*Hermann Helmholtz was born at Potsdam on 











August 31, 1821, three years before Kelvin, and died at 
Charlottenburg, September 8, 1894. 
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tions, with the assistance of Mr. Lennox and 
Mr. Heath, Sir James Dewar’s assistants. The 
library had been transformed into a splendidly 
stocked exhibition hall of Thomson instruments of 
different periods, and a more competent exponent 
of Kelvin’s views than Professor Larmor could, of 
course, hardly be found. But the lecturer did not 
husband the one hour at his disposal, feeling 
perhaps diffident of pleasing a Royal Institution 
audience which he ad d for the first time. He 
began by reading his manuscript, but branched off 
soon, showed Professor Thompson’s slides just men- 
tioned, and interposed biographical notes.' The 
vortex theory, for the slucidation of which experi- 
ments had been arranged, was not mentioned, 
while the references to cable telegraphy could pos- 
sibly have been spared on this occasion. 

e work of Kelvin, Professor Larmor stated, 
was overwhelming. The general impression pro- 
duced at first sight by the four volumes of his 
collected scientific papers was a somewhat vague 
notion of desultory, though profound, occupation 
with the ideas that were afterwards to be welded 
by more systematic expositors into our knowledge 
of mechanical and electrical and optical philosophy. 
Closer attention, however, compelled the conclu- 
sion that the results of his activity in the early 
period of 1845 to 1856 were, perhaps, unprecedented 
in modern scientific annals. Other men had been 
as great in some special branch ; there could be 
but few parallels since Newton and Huygens. ‘Tn 
this early work he was most impressive ; we might 
almost wish he had not undertaken cable tele- 
graphy. His only peer in general physics in those 
carly days, as also later if we excluded his own 
disciples, was perhaps Helmholtz. The latter 
was first a physiologist, but revealed, by his famous 
essay of 1847 on the conservation of energy, his 
true bent as a leader in the exploration of the 
principles connecting the different departments of 
fundamental science, general physics. By the time 
that this essay came into Thomson’s hands in 1852, 
Thomson had, with Joule’s assistance, already 
travelled as far as it reached ; and had, on the in- 
spiration received from Carrot, dug further into 
the true foundations of the doctrine of energy as 
available and recognisable to men. The saving 
virtue of science was that the most essential dis- 
coveries of one generation became worked up so as 
to be obvious and almost axiomatic to the next. 
The charm of scientific study was thus to trace the 
beginnings of creative ideas. In no part of science 
was this interest greater than in that of the doctrine 
of available ray 

Experimental demonstrations were here inter- 

. James Thomson had predicted that the 
| aaa int of water should be lowered by pres- 
sure; William Thomson gave the experimental 

roof. Under a pressure of 1000 atmospheres, Pro- 
a Larmor said, water could be kept liquid down 
to —7 deg. Cent. ; the experiment showed at the 
same time, by its reversibility, the perfect elasticity 
of water under hydrostatic pressure. In the demon- 
stration ice was compressed, and the audience saw 
that the temperature of the ice, melting under the 
applied pressure, was decreasing. As soon as the 
pressure was released the galvanometer went back 
again, indicating a rise of temperature. Experi- 
menting with pressures up to 700 atmospheres, 
Thomson had.observed a depression of 0.0073 deg. 
Cent. per atmosphere, a figure which Sir James 
Dewar confirmed in 1880. en the Joule-Kelvin 
effect was demonstrated, in which, the lecturer re- 
marked, the greater share was due to Joule. Gases 
were pushed under pressure through a porous 
plug, i such a way that the cold of expansion 
should be compensated by the heat of friction if 
the gas were perfect, when neither heating nor 
cooling should result. At ordinary temperature 
and moderate pressure hydrogen behaved as a 
perfect gas, marking an exceedingly slight rise of 
temperature ; at — 103 deg, Cent., it was known, 
hydrogen cooled by 0.014 deg. Cent. atmo- 
sphere difference in pressure; at —215 deg. Cent. 
(hi uid air) by 0.232 deg. Cent. Air cooled at the 
a mei temperatures of 15 deg. Cent. by 0.25 deg. 
Cent. per atmosphere—almost exactly as much, 
therefore, as hydrogen did at the temperature of 
liquid air. Carbon dioxide, being a less perfect 
than air, showed four times as a Joule- 
omson effect. The inversion point at which 
heating changed to cooling was about 6.75 times 
the critical temperature on Van der Waal’s for- 
mula, and about five times that temperature on 
Clausius’ formula. It was fortunate in some respects 





that we had helium left as a practically — gas. 
Thomson saw the necessity for establishing an 
absolute scale of temperature based on something 
dynamic, to render the fundamental relations as 
simple as possible. Clausius thought that reliance 
might be placed on gas-thermometers ; but those 
experiments on the Joule-Kelvin effect proved the 
limitations of the gas-thermometer. 

Professor Larmor then, referring also to Osborne 
Reynolds, pointed out that Kelvin’s share in the 
evolution of the great modern doctrine of chemical 
and physical equilibrium, which we generally asso- 
ciated with the names of Willard Gibbs, Helmholtz, 
Van’t Hoff, and others, was greater than was gene- 
rally considered. The term ‘‘ available energy ” 
was due to Kelvin ; but the definition was given by 
Clausius, who, in 1850, formulated the second law 
of thermodynamics, and thus laid its foundations. 
Kelvin missed that ; but Professor Larmor proved 
from Kelvin’s papers, published six months later, 
that Kelvin had independently arrived at the same 
conclusion. Kelvin not for several years fully 
accepted Joule’s nee that all kinds of energy 
were convertible, because Carnot’s principle domi- 
nated his thoughts. When he finally accepted that 
principle he seemed to have acquired the convic- 
tion that all energy was at the bottom mechanical, 
if we could only see deep enough. 

Thus, the lecturer continued, Kelvin devoted 
himself to brag te. dynamics and dynamical 
terminology, and tried hard in particular, though 
in vain, for fifteen years to discover some type of 
material constitution that would fit the lumini- 
ferous ether. Several of his many gyrostats were 
shown. The contained gyrostat (the whole me- 
chanism concealed in a shell) suggested to him 
that matter might, in addition to ordinary inertia, 
have a rotational momentum—a latent spin— 
attached to it. That property would confer stabi- 
lity where there was none, and elasticity as regards 
direction, and enlarge the possibilities of dyna- 
mical explanation. A gyrostat suspended like a 
pendulum changed its single period of conical 
oscillation into two periods, thus illustrating the 


Zeeman effect more closely than. its converse, the 
Faraday effect, the rotation of the plane of polarisa- 
tion of light by magnetism, in connection with 


which its theory had long ago been developed. 
Two ellipsoidal gyrostats of Lord Kelvin, filled 
with water and ae preg with old-fashioned string 
mechanisms, refused to spin. Professor Larmor 
had to explain that an oblate spheroid of this kind 
would spin on steadily, while a Beret spheroid 
would at once begin to wriggle and come to a stop. 
That a boiled egg would spin, while a raw egg 
would not, was easily shown; that experiment 
was suggestive with regard to the question whether 
the interior of our earth was a solid core or a 
viscous fluid. 

During the last weeks of his life, Professor Larmor 
concluded, Lord Kelvin had again reverted to 
cosmical problems, which had always fascinated 
him. In the degradation theory of energy he saw 
a complement to the theory of evolution, which 
dated from the same period ; everything seemed to 
point to finiteness. Kelvin’s theoretical work would 
constitute his most lasting fame. 





NOTES. 
Prosectep TUNNEL UNDER THE GREAT BELT. 


A DanisH engineer—Mr, H. Ohrt—has prepared 
lans for a tunnel under the Great Belt, on which 
e recently lectured before the Industrial Society, 

Copenhagen, several members of the Danish Par- 
liament being present. The increasing railway 
traffic made, in the speaker’s opinion, a tunnel 
under the Great Belt, between the islands of Zea- 
land and Fuhnen, a necessity. The tunnel, 
according to the present plan, would follow a 
straight line, proceeding from Svenstrup, in 
Zealand, passing under the Island of Sprogé to 
the coast of Fuhnen. The distance under the Belt 
is about 114 miles, in addition to which there 
would be 1} miles of tunnel on the Zealand side, 
and 1} miles on the Fuhnen side. The gradient 
suggested is 1: 60, which is not excessive. The 
Great Belt tunnel would have to descend to a 
depth of 31 fathoms at one spot, but, on the other 
hand, there would be no great changes in the tem- 
ture, which would remain at some 7 deg. 

t. Mr. Ohrt holds that the tunnel in ‘all 
—— should be at least 66 ft. (20 metres) 
meath the bottom of the Belt. From the deepest 
point, about 3 miles off the Zealand Coast, the 


tunnel would rise slowly to a depth of 150 ft. beneath 
the Island of Sprogé, where there would be a shaft 
for ventilation. From Sprogé the tunnel is to pro- 
ceed in a level line to close to the Fuhnen Coast, 
where the ascending gradient will be 1 : 100, whilst 
it would be 1 : 60 on the Zealand side. The tunnel 
will have to be lined, preferably with granite. 
The duration of the work is calculated at four to 
five years. The cost, of course, would be great, and 
the contingencies to be faced would be very con- 
siderable. The risks of subaqueous borings are 
enormous, and cannot be foreseen. The late Mr. 
T. A. Walker, speaking of the Severn Tunnel, for 
which he was - ty contractor, said that one such 
enterprise was enough for a lifetime. 


Is an Exvecrric Casie-Box a Structure ? 


It is of importance to electrical contractors in 
London to note that the Court of Appeal has 
recently decided that wherever an electric supply 
company proposes to construct under the pavement 
the familiar cable-box, or brick and concrete 
chamber, used for the purpose of repairing the 
cables, it is necessary not only to serve notices 
upon the local authorities, but also upon the 
district surveyor, as required by the London 
Building Act, 1894, s. 145. In a recent case 
the County of London Electric Supply Company 
appealed against the decision of the magistrate, 
who held that the omission to serve a notice 
upon the Holborn district surveyor of intention 
to construct a cable-box was a breach of the 
London Building Act. It was not an unreasonable 
argument which was urged by the electric com- 

ny—that they had complied with the Electric 

ighting Acts, and had served notices upon the 
Holborn Borough Council, the Postmaster-General, 
and the London County Council, and that they 
understood that a notice to the district surveyor 
personally was not necessary, since the cable-box 
is not a building to be ‘‘surveyed” as the London 
Building Act contemplates. The Electric Com- 
pany, not unnaturally, imagined their box under 
the pavement was no more a ‘‘structure” than a 
Fk is a structure; but the Court of 
Appeal said the magistrate was bound by previous 
decisions, which held that a cable-box is a “‘struc- 
ture.” The law laid down in the judgments in the 
cases of the Whitechapel Board of Works v. Crow 
(84 L.T. 595) and the Charing Cross and Strand 
Electric Corporation v. Woodthorpe (88 L.T. 772) 
explains this point as to what is a ‘‘ structure.” 
The late Lord Chief Justice, in the latter case, 
said :—‘‘ This cable-box is a chamber under the 
street if which people can stand, and there is a 
cellar in which work is carried on, and it is a con- 
struction under the public way. Why, then, should 
not the interests of the district surveyor, whose 
duty it is to safeguard the public, be protected by 
giving him notice?” In this Holborn case, which 
was governed by the previous cases, the fact that 
the cable-box was a mere ‘‘ plug” in size did not 
matter, for it is obvious that if a small box may be 
constructed without notice to the surveyor, it is 
possible that in respect of very large underground 
chambers the London Building Act might be a 
dead letter. : 


Tue DEVELOPMENT OF THE MopERN STEAM- 
TURBINE. 


At the Royal Institution, on Tuesday last, Mr. 
Gerald Stoney gave the second of his lectures on the 
history of the Parsons steam-turbine, and described 
its application to blowers and to marine purposes. 
The smo used by Messrs. Parsons was, he said, 
of the parallel-flow type, each row of revolving 
blades being practically a multi-bladed screw-pro- 
peller. A series of stationary vanes, set axially, 
was used to take the spin out of the air under 
compression before it on to the next set of 
moving blades. The blades used had one flat and 
one convex side. For pressures up to 10 lb. or 
15 Ib. per square inch this type, he continued, had 
been very successful ; but where a compression of 
80 Ib. or 100 Ib. was required, the Rateau type 
had a higher efficiency. Comparing the weight 
of a given turbo-blower with that of a recipro- 
cating blowing-engine of equal output, the former 
weighed, he said, 20 tons, and the latter 450. The 
exhaust-steam turbine was next touched upon, 
and mention made of the fact that this application 
of the steam-turbine was patented by Mr. Parsons 
in 1894. Its advantage, he said, arose from the 
fact that there was as much work available in ex- 





panding steam from the atmosphere to a 27j-i0. 
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vacuum, a8 in expanding it from 150 lb. per square 
inch down to the atmospheric pressure. me 
interesting views of the Turbinia and other high- 
speed turbine steamers were shown on the screen, 
as well as other slides illustrating Mr. Parsons’ 
beautiful experiments on cavitation. Most of the 
comparisons made between the efficiency of ships, 
fitted with turbines and with reciprocating en- 
ines, related to Channel steamers and war vessels. 
n the former case, the comparison boats with 
reciprocating engines were generally dle 
steamers. ferring to the Mauretania and Lusi- 
tania, Mr. Stoney expressed the opinion that, 
given fine weather, free from fog, these boats 
will have no difficulty in easily making the Atlantic 
passage at a speed of over 24$ knots. On her last 
run home, he said, the Mauretania av 24.2 
knots, but was stopped by fog off the Irish Coast. 
If it had been possible to finish the trip at the 
speed logged up to this point, the average speed 
would have worked out at 24.6 to 24.7 knots. The 
fastest boat yet built was, he said, the Viper, one 
of the first turbined torpedo-boat destroyers, 
which on trial attained.a speed of over 37 knots, 
and was afterwards wrecked on one of the Channel 
Islands. 





THE PHYSICAL SOCIETY OF LONDON. 

At the meeting held on April 10, Dr. Charles Chree, 
F.R.8., President, in the chair, Miss E. N. Ladler and 
Mr. S. D. Chalmers were elected Fellows of the Society. 

A r by Professor W. H. Bragg and Mr. Madsen 
entit ea An Experimental Investigation of the Nature of 
y Rays,” was read by the secretary. The view that the 
y rays are not ether pulses, but are material and consist of 
neutral pairs of one negative with one positive electron 
developed in previous papers (Phil. Mag., October, 1907) 
appears to be established by the experiments deecribed in 
this paper with the secondary radiation produced by the 
y rays of radium. On the ether-pulse theory, the secon- 
dary radiation should be symmetrically distributed, and 
from a plate traversed normally by a cil of y rays and 
so thin that its absorption is negligible, should be exactly 
the same on both sides of the plate in amount, quality, 
and distribution ; so that, so far as the secondary radia- 
tion is concerned, it ought not to be possible to determine 
which is the face of entry and which of eme ce. Asa 
matter of fact, there is a very groat want o' eeges 4 
If an ionisation chamber has its upper and lower ends 
formed each of plates of two different materials A and B, 
and is traversed from end to end by a pencil of y rays, 
the current is affected differently when the pairs of plates 
constituting the ye wed end are transposed to what it is 
when the pairs of plates constituting the lower end are 
transposed, and the difference is the greater the greater 
the difference in the atomic weights of A and B. On the 
ether-pulse theory there should be no difference. On the 
neutral-pair theory, assuming that the absorption of both 
Band y rays obeys the density law strictly, absorption 
of the ‘y rays means that a certain proportion of particles 
are stripped of their positives, and the negative remainders 
goon. The emergent secondary cathode radiation from 
plates of thickness inversely proportional to their density 
should be the same for all materi Experiment is in 
general agreement with this, and the differences promise 
to be reducible as soon as the difficulties of interpretation 
have been surmounted. With regard to the incident 
cathode radiation, if p is the proportion of cathode par- 
ticles returned to the front face in one plate, and p’ the 
proportion in another plate of different material but 
similar weight, the incident radiation of the first plate to 
that of the second is as p to p’. The incident radiation is 
divisible into two parts, one due to the f particles travel- 
ling in the -y stream before incidence, which is scat 
acoording to McClelland’s law connecting the scattering 
with the atomic weight, and the other part originating in 
the plate itself, and the amount of which is regulated by 
the same law. Hence, as observers have found, the 
secondary radiation due to rays follow a law corre- 
sponding to that for 8 rays because the secondary radia- 
tion is really due to 6 rays. 

he cathode particle due to the 7 rays has the same 
speed, very nearly, as the 8 particles from the radioactive 
material producing the y rays, while in the case of 
secondary cathode particles erated by X rays, the 
velocities are of the same order as the cathode particles 
inside the X-ray bulb. Is it then possible that the cathode 
Particle is first set in motion by the electromotive force 
inthe bulb, strikes the anti-cathode and picks up a posi- 
tive there, becomes neutral and is now an 
18 subsequently stripped of the p peaive and becomes a 
secondary cathode particle, the identity of the negative 
remaining the same throughout and its speed invariable 
or nearly so? The difficulty comes in when we try to 
+ narsacd the part played by the mass of the positive. 
imilarly a y particle stripped of its positive would be 
lost to measurement as ay ray or “* absorbed” and becomes 
& secondary cathode or § ray ; and if a 8 particle picked 
VP. a Positive, it would disappear as a 8 particle and be 


Pr. B. 8. Willows criticised the paper, and expressed 
the opinion that the experiments jm ee Be could all be 
Senanted for by an extension of the ether-pulse eo 

the other hand, he instanced phenomena which would 
be difficult to explain on the neutral-pair theory. 

A paper by Miss D. D. Butcher, entitled 

on Artificial ites,” was read by Mr. S. Skinner. 
Fulgurites are tubes formed by lightning striking sand or 


tered | appears to be only one of degree. 


X ray, | gurites, and tai 
ny ore the Selnectes woul bably be conducting. The | rard 


rock, and fusing it. ‘lhe fact that the tubes formed 
of two sorts — , rocky, thi 
smooth cylindrical tubes wi' 
out by Dr. Fiedler in 1817, an the possi- 
bility that one sort was formed by positive and the other 
by negative electricity. This idea seemed to be sup’ 
by the fact that the cross-section of a thick tube 
—_ ae. bearin sory <- Leg omen to be 
tenberg figures made by a spark from a positiv 
charged conductor. It was with the view of testing this 
hypothesis that attempts were made to form fulgurites 
artificially. The first part of the paper deals with 
fulgurites, and the second with the production of artificial 
fulgurites. The results of the experiments may be sum- 
marised as follows :— 
1. The tubes are formed by fusion of the powder which 
surrounds the column of air in which the spark passes. 
The length and thickness of the tube depend on the 
en of the spark, and also on the character of the 
— —t.¢e., whether it is unidirectional or oscillatory. 
is latter is shown by the fact that the same quantity 
of energy stored in 
tube when the discharge is abrupt and 


Leyden jars does not form a 
a but 
forms one if the discharge is rendered less osci | 
by the intervention of a wet string resistance, althoug 
a large portion of the energy in the latter arrangment 
is absorbed in overcoming the resistance of the string. 

2. There is no appreciable difference in the two ends of 
a tube provided that the two electrodes are alike. When 
one el: e is a point and the other a flat plate, any 
branching that may occur will be towards the plate, which- 
ever electrode is made positive. 

In Nature, the flat plate would be represented by the 
moist lower strata of the soil. Therefore we cannot say 
from the character of the tube whether the lightning dis- 
ch was from a positive or tive cloud. 

3. The difference between thick and thin tubes is due 
probably to a difference in the sharpness of the flash and 
the resulting explosive effect. When the explosive effect 
is great and the quantity of material melted is small, the 
result will be a large-bored thin-walled tube. Whether 
this remains circular or becomes pressed together and dis- 
torted, depends merely on whether the fused matter has 
time to cool before the outward pressure of the blowing 
has been overcome by the inward ure on the sur- 
rounding sand or not. In Nature, the damp sand or soil 
probably acts as the damp string in these experiments, 
and consequently causes many lightning discharges to be 
unidirectional. In the experimental tubes the outward 
pressure was so great, and the quantity of fused material 
so small, that the walls were broken through and left as 
a mere network. 

Mr. Alexander Russell congratulated the authoress on 
her interesting paper. Although he had never found a 
fulgurite, he had noticed several phenomena which 
seemed connected with their formation. Several years 
ago, during a thunder-shower on the sea, he noticed 
several flashes striking its eurface. Where they struck, 
puffs of steam apparently shot upwards, The appear- 
ance was not unlike the splash made by a gannet when 
diving. It was probably caused by the evaporation of 
the water in the path of the disc! Now a striking 
peculiarity about fulgurites is that they have a hollow 
core. The material originally soy has bably 
been vaporised. It is therefore highly probable that 
when a lightning flash strikes sand, a puff of smoke will 
be shot out from the end of the fulgurite. When testing 
insulating materials with high voltages, a puff of smoke 
from the perforation is often the first indication of the 
breakdown. Electricians frequently notice that when a 
fuse consisting of a thin wire embedded in sand “' blows,” 
a tube of silicious material is formed. When there is 
considerable power involved, the tube is raised to a very 
high temperature, and, like the glower of a Nernst lamp, 
it allows quite a considerable current to paes through it. 
It would be of interest if the authoress would investigate 
the conducting power of fulgurites when heated. e 
difference between thick-walled and thin-walled fulgurites 
Tf we assume that the 
energy to be got rid of is the same ip the two cases, then, 
when a lightning discharge has a long path to traverse 
before reaching a - conducting stratum, the fulgurite 
would, in general, be thin-walled, but when the path is 
short it would be thick-walled. It is obvious that a very 
appreciable amount of energy must have been Lr quam 
ph cer some of the fulgurites, parts of which were 
exhi ; 

Dr. C. H. Lees asked if fulgurites, when found, were 
hollow, or filled with sand, &c. : 

The chairman asked if there were any changes in the 

- oa of a material when it was formed into 
a te. 

Mr, Skinner expressed his interest in the remarks of 
Mr. Russell on the electrical conductivity of ful- 

i inted out that if the sand contained 


4 


pro 
suggestion that there might be changes in the mag- 
netic properties was interesting and might be tested by 

experiment. 

A entitled ‘‘Short-Spark Phenomena” was read 
b Mr. W. Duddell. The paper deals with two effects 
which the author has observed in eonnection with some 
measurements of the current in the secondary circuit of 
an induction-coil. The apparatus in use consisted of a 
12-in. Newton induction-coil which was supplied from the 
200-volt direct-current mains. A jeage Temenos nce was 
in series with the primary of coil to limit the 
current, and the current was interrupted by means of a 

mercury-jet interrupter. The secondary circuit con 
galvanometer to measure the mean current, and a 
ammeter to measure the root mean squared cur- 





thermo- 
rent. When there was no spark-gap in the 
mean 


circuit, and the coil was in action, the current, as 


pend. bes Ae qnivumennsten, was zero, and the root mean 
sq! current about 3.8 milliamperes. If, now, & 
microscopic spark-gap, say between two aluminium 
points, was introduced. into the secondary circuit, two 
curious effects took place. Firstly, the R.M.S. current 
enormously hen in value; and, y, & very 
large deflection was uced on the galvanometer in the 
direction corresponding to that due to making the primary 
circuit. The introduction of a spark- millimetre 
long caused the R. M.S. current to rise to 38.5 milliam 

and this continued to increase with increasing length 
spark. f= p until it reached a maximum with a gap of about 
1.4 . — eet oP mee eanly na + ect is due to 
very hig’ uency oscillations set up in the wires con- 
nected to the een circuit of the coil when a spark-gap 
is introduced. He has observed the effect with brass, iron, 
zinc, and aluminium electrodes, but the latter metal is the 
best to use. The large deflection in the negative direction 
° on ga'vanometer was soreness by record- 
ing the wave forms of the tial difference and the 
current by means of an cecilograph. The author showed 
a series of curves which he obtained, and gave an 
explanation of the omenon. The effects were shown 
experimentally at the meeting. 

. Alexander Russell thanked Mr. Daddell for his 
valuable paper, and for the exceedingly interesting and 
very su al demonstration of shor’ k phenomena. 
The author’s complete analysis of the ena he has 
discovered would be a great help in elucidating the diffi- 
cult theory of the action of the induction coil, and would 
throw light on many still unexplained effects. He 
believed that the change of sign of the direct-current 
component in the secondary circuit of an induction coil 
was first discovered by Mr. Duddell, and the Physical 
Society was to be congratulated on ma | been the first 
society to which this phenomerion was clearly described 
and demonstrated. He considered that the rise in the 
value of the effective current when the air-gap was 
widened was a resonance phenomenon. The capacity 
between the electrodes was in series with the inductance 
of the secondary, and hence, as the author pointed out, 
Kelvin oscillatory discharges were continually taking 

lace. The shape of the curve showing the connection 

tween the effective current and the distance between 
the electrodes was strong evidence in support of this 
view. The explanation of the direct-current component 
when the electrodes are at considerable distances apart, 
may be made by remembering that the wave 
of electromotive force round the secondary at ‘‘make” 
and “break” are of very different sha; although 
their integral values are the same. © maximum 
value of the induced electromotive force at break 
is much greater, and the consequent rush of electricity 
is more “impulsive,” than at make. Hence, when the 
electrodes are sufficiently far apart, the air-gap is only 
broken down by the electromotive force, and so we 
get a unidirectional pulsating current of triangvlar shape. 
When tke electrodes are closer together we get an alter- 
nating current, the shape of the positive and negative 
waves being quite different, owing to the differently 
shaped waves of electromotive force at make and break. 
When they are very close together, the author’s oscillo- 
grams show that we get a pulsating unidirectional current 
in the direction due to the “‘make” electromotive force. 
pee reason for this strange phenomenon is by no means 
obvious. 

Mr. 8S. Skinner expressed his interest in the paper, and 
referred to the experiments on the onde wd op of steam 
carried out by J. J. Thomson by a modification of Perrot’s 
method. He found that with short sparks the hydrogen 
appeared at the positive electrode instead of at the nega- 
tive, as in ordinary electrolysis. Perhaps this phenomenon 
wr to the same causes as the effects shown by the 
suthor. 

Dr. R. 8. Willows asked if the maximum current 
obtained was connected in any way with the minimum 
sparking voltage. : 

Professor Cassie pointed out that the minimum spark- 
ing vol occurred at distances very much less than 
those in Mr. Duddell’s experiments. 

Mr. C. C. Patterson asked if the author had tried ex- 
periments with spark-gaps of different capacities. 

Mr. A. Camp asked if it was possible that the 
rectifying action of the spark-gap might be similar to that 
of an ordi aluminium electrolytic rectifier. 2 

Mr. a an | oe not think the etd a in 5d 
way connected with the minimum s king Vv 4 
had tried varying the materials of the Siocies, and 
—s electrodes of various capacities, and the effect was 
the same. 





, ee a Scxoot. y Seepnnant— 
mong the courses of summer evening lectures arranged 
at the Manchester Munici School of Tomnerer & 
one of six lectures to bs delivered by Dr. O. OC. . 
; A.M.L.E.E., on the “ Principles of Electrical Con- 
trol.” This is intended for advanced students, and the 
first lecture of the course was delivered yesterday. 
pe poets courses have rs on in — 
with electri engineering, ing one on “ 
Circuits,” by Dr. hessalens, M.LE.E, 
caren Coonan Parana annual re- 
oO! traffic verpool jen 
ee for 1907, & slightly decreaged net t) 
total worked out at 10.104d., 


per car-mile. ex d ou 

and the earnings at 11.24d. per car-mile in 1907, com- 
pared with 9.922d. and 11.17d. respectively for 1906. The 
cost of current was 2,109d. car-mile in 1907, 


, against 
1.980d. in 1906. General repairs and maintenance worked 
out at 1.644d. per car-mile, made up of items, among 
which figured permanen a 624d. ; cars, 0.825d.; elec- 
trical equipment of line, 9. 
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NEW STANDARD RAILS OF THE PENN- 
SYLVANIA RAILROAD SYSTEM. 


Ir will be remembered that last year considerable 
publicity was given, in America, to the increase in the 


number of failures of heavy rails on first-class systems, | boat 


under the stress of modern traffic. At the time we 
commented upon the curious and unfortunate situa- 
tion that had developed between the manufacturers 
on the one hand and the purchasing, or professional, 
element on the other.* Although during the period 
of discussion a public statement was made by Mr. A. 
C. Shand, chief engineer of the Pennsylvania Com- 
pany’s Lines East of Pittsburg, that ‘‘the Penn- 
sylvania Railroad had little cause for complaint on 
account of defective rails”—though from the figures 
he produced this seemed open to doubt—it was gene- 
rally understood that this company had in contempla- 
tion the introduction of changes in their practice, with 
the object of improving the wearing ties of their 
rails—an end for which all the railroad companies 
were likewise working. 

A committee was appointed by the Pennsylvania 
Railroad in June, 1907, to consider the whole ques- 
tion of rail manufacture, with a view to providing 
the best rail for modern conditions. This committee 
was com of leading officers of the railroad, and on 
it were representatives of two manufacturing con- 
cerns ; and a great déal of practical work was done 
during the investigation. A specification has now been 
drawn up, and sections have n designed which are 
expected to prove satisfactory. In this specification, 
which we reproduce below, for Bessemer steel rails the 
limit of phosphorus is placed at 0.1 per cent. It will 
be remembered that it was over this point that much of 
the controversy of last year raged, a demand having 
been made in many quarters for the restriction of the 
amount of phosphorus to a maximum of 0.085 per cent. 
With regard to “discard,” in which connection an 
attempt was made to specify a definite crop in a per- 
centage of the ingot, the Pennsylvania Railroad speci- 
fication requires enough to be cut off ‘‘ to insure sound 
rails.” It will also be noticed that a shrinkage clause 
is provided. 

e may also point out that in many respects the 
specification is considerably more severe than American 
manufacturers have hitherto shown themselves willing 
to accept. 
allowed is smaller than the manufacturers have claimed 
to be inevitably n One drop-test for each heat 
is specified, while the manufacturers recently claimed 


that one for every three or five heats was all that was 

ed. Full directions are also given with regard to 
the various tests. The marking 
rom what part of the ingot they 
are rolled, is another interesting point. The Penn- 
sylvania Railroad Company, which has had more ex- 


methods of a 
of the rails, to show 


rience of inspection work than any other railroad 
in the United States, has thus, with its minute direc- 
tions, emphasised the fact that it considers such prac- 
tice as still essential, 

In Figs. 1 and 2 herewith we give sections of the 
85-lb. and 100-1b. rails adopted. Compared with the 


older forms it may be stated that the angle under | will 


head has been iticreased, the width of the base has 
been reduced } in., and its thickness increased, and 
the depth of the rail slightly increased. It is con- 
sidered that the altered disposition of the metal will 
contribute materially towards overcoming the dif- 
ference in the rate of cooling of the head and flange, 
which, with the older section, necessitated undesirably 
high finishing temperatures. 

e give below the new specification adopted by the 


company. 


PENNSYLVANIA RAILROAD SYSTEM. 
SPECIFICATIONS FOR Stee. Ralts. 
Chemical Composition. 
1. The steel of which the rails are rolled shall conform 
to the followirig limits in chemical composition :— 
, Bessemer Steel Rails. 
ume 
mit. 


Lower Desired 
Limit. Composition. 

percent. percent. per cent. 
0.45 0.50 0.55 


0.80 1 
0.05 0.12 


Open- Hearth Steel Rails. 


070 0.75 
9,05 0.12 


Process of Manufacture. 

21 shall be in a vertical 
to be rolled, or until metal in 
time to soli «2 

3. No ‘bled ” ingots shall be used. 

(“Bled ingot”—one from the centre of which the 
liquid eared a Noa) econ = to escape. 

4. There shall be from the 


* See Encinerning, vol. Ixxxiv., page 688. 


ition until read 
© interior has had 





For instance, the number of “ seconds” 


of the bloom | su 





formed from the top of the ingot sufficient discard ‘to 
insure sound rails. : 

(All metal from the top of the ingot, whether cut from 
bloom or rail, is the top discard.) 

5. In reheating, care shall be taken to avoid burning 
oe anaes aaaee no circumstances shall a “cinder 
(‘* Cinder heat ”—one in which the scale on the sides of 
the ingot beeomes fluid.) 

6, number of passes and s of train shall be so 
regulated that on leaving the at the final pass the 
temperature of the rail will not exceed that which requires 
fa length of Of Im, for 85 Ib. section, nud Of in, for 100-Ib. 
in in. for . section, in. for 

ion. These allowances to be decreased at the rate 
of spe in. for each second of time elapsed between the 

il leaving the finishing rolls and being sawed. The bars 
shall not be held for the purpose of reducing their tem- 
perature, nor shall any artificial means of aica them be 
used between the leading and finishing passes, nor after 
they leave the finishing pass. 

Mechanical Requirements. 

7. The name of the maker, the weight and type of the 
rail, and the month and year of manufacture, s) 
rolled in raised letters and figures on the side of the web, 
and the number of the heat shall be plainly stamped on 
each rail, where it will not subsequently be covered by the 





| Fig.t. 
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Lee ae ae ae ae ee eae ae ae we eee aes 


The deflection for No. 1 classification, rails must not 
exceed that indicated by a middle ordinate of 2in. in 
3 ft. for 100-Ib. section, and 2} - for 85-Ib. section. 

tested to 


Test-pieces 8 on. 
The temperature of the test-pieces shall be between 
60 deg. and 120 deg. Fahr. 
a test-piece breaks without showing physical 
all rails made from that heat shall be rejected 


.% B" 

(b) If, however, the test-piece broken under test “a” 
shows physical defect, the top rail from each ingot of that 
heat shall be rejected ; and : 

(c) A second test shall then be made of a test-piece 
selected by the ipapeehee. If this second test-piece breaks, 
the remainder of rails of the heat shall also be rejected. 
If this second piece does not break, the remainder of the 
rails of the heat will be acce as either No. 1 of No. 2 
Semana’ neers jing “as Fale gn is less or more 
respectiv: © prescri mit. 

(d). If the test-piece, test ‘‘a,” does not break, but when 
tested to destruction shows pipe, the top rail from each 
ingot __be rejected. The remainder of rails of 
the heat will be accepted as either No. 1 or No. 2 classifi- 

tion, according as the deflection is less or more respec- 

prescribed limit. 


cai 
be | tively than the 


(e) If the test-piece, test ‘‘a,” does not break, and when 





tested to destruction does not show pipe, the rails of the 
heat will be as either No. 1 or No. 2 classifica- 
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splice-bars. A letter shall be stamped on the web to 
— the portion of the ingot from which the rail was 
rolled. 

8. The section of rail shall conform as accurately as 


possible to the templet furnished by the Railroad Com- | Co 


pany. A variation in height of 7; in. less or »; in. greater 
than the specified height, and ,', in. in width of flange 
ill be permitted ; but no variations shall be allowed in 
the dimensions affecting the fit of the splice-bars. 

9. The weight of the rails specified in the order shall be 
maintained as nearly as possible, after re pe with 
the preceding pomerepe, A variation of 4 of 1 per cent. 
from the calcula weight of section, as applied to an 
entire order, will be allowed. 

10, The standard le of rails, at a temperature of 
wee. ge shall wd ft. R= ~~ ae of the entire 
order Wi in shorter varying as 
follows :—30 ft., 274 ft., and 25 ft.; and all No.1 rails 
less than 33 ft. long shall be age green on ends. A 
Je enna of fin. in length from that specified will be 

lowed. 

11. The rails must be free from injurious mechanical 
defects and flaws; shall be sawed square at the ends, a 
variation of not more than ,', in, being allowed, and 
shall be carefully removed. 

12. The rails shall be smooth on the heads, straight in 
line and surface, and without any twists, waves, or kinks; 
particular attention being given to having the ends with- 
out kinks or drop. 

The hot straightening shall be carefully done, so that 
gagging under the id presses will be reduced’ to 
@ minimum. Any rail coming to the straightening- 
presses showing any kinks or greater camber than 
that indicated by a middle ordinate of 4 in. in 33 ft. 

ill be at once marked as a No. 2 rail, and only accepted 

distance between the supports of rails in 
ning-presses shall not be less 42 in. 

for splice-bars shall be drilled to 

i respect to the drawing and 

i Company, and must 


Tests and Inspection. 

14. One drop-test shall be made on a piece of rail not 
less than 4 ft. and not more than 6 ft. long, selected 
Oe ae Toneetpber Soon anak hesatet sent, from any position 
in the ingot. 

The test-piece shall be placed head upwards on solid 

5 in. radius, 3 ft. between centres, and both 
85-Ib. and 100-lb. sections shall be subjected to an impact 
test from a weight of 2000 Ib. falling 15 ft. 





tion, according as the deflection under test ‘‘a” is less or 

more respectively than the prescribed limit. : 
Note.—The drop-test and the deflection requirements 

may be modified if considered advisable by the Railroad 


mpany. 

15. The drop-testing machine shall have a tup of 2000 Ib. 
weight, the striking face of which shall have a radius of 
not more than 5in. ‘The anvil block of the drop-testing 
machine shall weigh at least 20,000 Ib., and the supports 
shall be part of, or firmly secured to, the anvil. The 
foundations for the anvil-block shall be such as will meet 
the . or of the Railroad Company. _ ; 

16. No rails shall be accepted which contain any physical 
defects that impair their ay. 4 

17. Rails improperly drilled or straightened, or from 
which the burrs have not been properly removed, shall be 
—— but may be accepted after being properly 

ni a" 

18. No. 2 rails to the extent of 5 per cent. of the whole 
order will be received. All rails accepted as No. 2 rails 
must have the ends painted white, and must be kept 
separate from No. 1 rails, and be shipped in separate cars. 

ae will be accepted and billed according to actual 
weights. 

‘ 20, All rails must be loaded in the presence of the 


inspector. ¢ 
21. The makers shall furnish the a eg with the 
carbon determination of each heat, and two complete 
analyses Mig =) ang epee ~ bias Coy of a= 
day’s work, before the rails are shi . ese analy 

ant be checked from time to time by the Railroad Com- 
pany’s chemist, and, on request of the inspector, the 
makers furnish a portion of the test-ingot for check 


“ln ting the Railroad Company shall 
. Inspectors re e 
have free entry tothe wees of the makers at all times 
when the contract is being filled, and shall have reason- 
able facilities afforded them by the makers to satisfy them 
that the finished i is farnished in sccordance with 
these specifications, All tests and inspection shall be 
made at the place of manufacture, prior to shipment. 
February 4, 1908. 





ReaisTer oF MaNnuracrurine Srres.—Our attention 18 
drawn to the fact that the Great Western Railway Com- 
pany, with a view to assisting manufacturers in deciding 
upon suitable locations for prospective works, &c., keep, 
in the office of the chief goods manager at ‘addington 





Station, a free register of available sites along their routes, 
together with general information regarding each locality. 
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RADIAL DRILLING-MACHINE. 
CONSTRUCTED BY MESSRS. A. HAWORTH AND CO, ENGINEERS, LUTON. 




















We illustrate above fa‘ sensitive radial drilling- 
machine, which is manufactured by Messrs. A. Hawort 
and Co., Luton, and which has been specially designed 
for dealing with large and awkward castings. 

As will be seen by our illustration, the table is of 
box form, which ensures rigidity. It is surfaced on 
the top and on the front side, and work can therefore 
be easily bolted down and set in alignment with the 
spindle. Angle-plates are dispensed with, and long 
work can be operated on at the ends. The arm is of 
a strong form, being well-ribbed, and is fixed so that 
the distance between its underside and the table is 
18 in. The spindle, which is made of crucible steel, 
revolves in a long sleeve, which is provided with 
an adjustable cap, and is not split on one side of its 
bearing, as is the usual custom, It is driven by an 
endiess belt, as shown, which enables the head to be 
placed in any position on the arm. The vertical 
movement of the sliding-head is 8 in., and the vertical 
movement of the spindle is 5 in. The latter has a dia- 
meter of 1 in., and will take drills up to 2% in. in 
diameter. The thrust is taken on ball collars. 

The driving-pulley on the spindle revolves in a long 
besring, by which means the spindle is relieved of 
be nding strain due to the tension of the belt on the 
pulley. The head can be locked in any position along 
the arm, and is moved by means of a rack and pinion, the 
former of which can be seen in our illustration. The 
ha \d-wheel for moving the pinion is placed in front of 
the machine, and is geared 3 to 1. For repetition work 
stop, in the form of an adjustable collar, may be fixed 
to the a and an adjustable stud for taking up 
any slackness of the belt is also provided. 

_ The leading dimensions of the machine are :—Work- 
ing surface of the table, 3 ft. 6 in. by 2 ft.; maximum 
distance from the centre of the spindle to the centre 





of the column, 2 ft. 6 in.; dimensions of the fast-and- 
loose pulleys, 10 in. in diameter by 24 in. wide; 
floor space occupied, 4 ft. 4 in. by 2 ft. 6 in.; and the 
approximate weight of the machine is 1200 lb. 








INDUSTRIAL NOTES. 

PRESIDENT RoosEVELT, in his Message to Congress, 
has urged legislation limiting the use of injunctions by 
the Courts of Law in the case of labour disputes. This 
action has come at an opportune time, for the more 
advanced labour men in the United States had been 
urging a strenuous endeavour to unite the Labour 
forces against all candidates at the forthcoming elec- 
tions who did not pledge themselves to support a 
measure in that and other directions. On April 19 
last there were important meetings of local labour 
organisations in every large industrial centre of the 
United States to discuss the labour situation, and 
to consider the course to be taken in relation thereto. 
Those meetings consisted of members of branches 
affiliated to the American Federation of Labour, and 
was called mainly because of the threatened split 
started in Cleveland, which movement was joined by 
unions representing some 600,000 votes. The fear is 
that the Socialists will become predominant in labour 
organisations unless legislation is passed as to injunc- 
tions. The Federation is more conservative in its 
action than the mass of the members deem to be 
necessary. However, delay has arisen, and the action 
of the Government may avert a serious labour war. 





The Anti-Sweating League did wisely, no doubt, in 
inviting well-known experts from Belgium France 
to give their views and experience as to sweated indus- 
tries in the countries from whence they came, The 


cases in those countries are similar to those in the 
United Kingdom, but the same remedies may not be 
suitable in all cases. It is the home industries that 
suffer most in all countries, and it is the very poor who 
are the victims. At the meeting held at the Society 
uf Arts, presided over by Sir Charles Dilke, M.P., the 
addresses only reproduced facts well known on this 
side of the Channel. But, afterall, legislation in this 
country is more favourable to the out-worker than on 
the Continent ; and, as a general rule, the wages are 
better, as, indeed, are the conditions of employment 
and of sanitation. In France the Government have 
more power to interfere, but they use their power less, 
uoless it be at times of great pressure. In Belgium 
six causes were enumerated for the practice of sweating. 
The respective speakers advocated more stringent 
legislation for the purpose of putting an end to sweat- 
ing, and an increase of trade unionism in the indus- 
tries sweated. The latter is not likely to be a great 
remedy, for the workers stand aloof from combination. 
In the House of Commons’ Committee on Homework, 
Mr. Appleton, the new secretary of the General Fede- 
ration of Trade Unions, gave evidence as to'the con- 
ditions in the lace trades of Nottingham. As he war 
for many years the general secretary of the Lacemakers’ 
Union, he has had a long experience, and speaks as an 
expert. He approved of the principle of a fixed mini- 
mum wage in such home industries as could not well 
combine into a union. He thought that the fixing of 
a@ minimum wage would be easy as compared with the 
compilation of the complicated wages lists or state- 
ments made under the auspices of the Wages Board in 
the Lace Trades. The trend of opinion seems to be 
in favour of some mode of fixing a wages basis, but 
even more strongly in favour of inspection of work- 
places, and of sanitary conditions. 





The position of labour to-day, politically and socially, 
is such that only those well v in its history can 
realise the change. The alteration is marked in last 
week’s events by the fact that two well-known and 

ted Labour Members of the House of Commons 
were selected by the official Liberals to second the two 
resolutions proposed at the Reform Club, with refer- 
ence to the late Premier and the present Premier, at 
the meeting of the Party. Mr. Charles Fenwick 
seconded the first resolution, and the Right Hon. 
Thomas Burt the second resolution, at that historic 
gathering. Both are miners’ representatives, and both 
have worked in the pits. Forty years ago, or a little 
over, the question was what legislation should be 
proposed to uproot trade unionism in the land. It 
was one of the great questions of the hour in the 
General Klection in 1868. The unions won the battle, 
and in 1869 a very small Bill was carried for the pro- 
tection of trade-union funds, which up to that Sate 
were not legally protected. The leaders were de- 
nounced as delegates fattened by the pence of the 
members—dupes, they were alleged to be, of the 
trade-union officials. To-day the leaders are honoured 
by the Government, by the Liberal Party and by 
Society social leaders in a way almost inexplicable. 
High positions involve high duties and grave Dsi+ 
bilities. the leaders fail in these, there will be a 
reaction adverse to labour. 

The mania for over-legislation is not confined to 
Socialists, it even affects sober-minded members of the 
House of Commons. Sir Charles Dilke’s Shop Hours 
Bill was read a second time on Friday last, May-day, 
as it happened, by a majority of 145. Now this Bill 
proposes to limit the working hours in any and every 
case to a maximum of sixty hours per week, not only 
for shop assistants, but for the owner of the shop. 
It is an interference with personal liberty to an extent 
not hitherto attempted in any legislative measure. It 
does not allow for emergencies which are sure to arise 
in trade, especially in the case of shopkeepers. It is 
not at all likely that the Bill will be further proceeded 
with this session, especially as the Government has 
promised a measure on the subject next year. In 
reply to a Labour Member, it was stated bya Member 
of the Government that their Bill would cover the 
main principles of the Bill before the House, But 
surely the Government will not pro to limit a 
man’s own time ; if so, why not that of editors and 
journalists, of doctors and lawyers, and the time of 
egislators themselves. It has long been recognised in 
this country that legislation is essential in cases of 
danger to life and health, especially as regards children 
and women. But to endeavour to put legal fetters 
upon men quite able to look after themselves is 
beyond the pale of rightful legislation. The plea 
of the miners may, possibly, be conceded, but even in 
that case it would be better for the parties concerned, 
rather than for legislation, to regulate the hours in the 
pits. Moreover, as it is, the Shop Hours Act in foree 
is scarcely complied with, and the measure before the 
House of Commons goes a great deal further. If 
Socialism is designed to fetter human conduct in this 
way, wise men will give it a wide berth. 








Labour-day celebrations in London were on a wider 
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scale than they have been during the last few years, but 
they were as nothing compared with those of 18 years 
ago, when the New Trade Unionism and Socialism 
aa hands, when William Morris composed his Labour 
ymn, and Mr. Burne-Jones painted the emblem for 
Labour’s flag. On May 1, Friday in last week, the 
demonstration on the Thames Embankment, the pro- 
cession to Hyde Park, and the gathering there were 
chiefly composed of Socialists ph unemployed ; trade 
unions and friendly societies were conspicuous by their 
absence. Of course, there was nothing new to say 
about Socialism, unemployment, or other social or 
olitical measures ; Socialists have their own impossible 
ormula for all the ills that afflict humanity, and they 
propose precisely the same old remedies. A processional 
march to Hyde Park hurts nobody, though it may 
for a minute or two interfere with traffic. The resolu- 
tions do little harm, so long as they are confined to 
per ; and on this occasion there was little enough 
for the police to do, as all passed off peacefully. There 
was one incident on May-Day that requires a comment ; 
it was the cruel hoax of an advertisement to the effect 
that men were required at Hoxton. It is stated that 
hundreds of men out of work rushed or wandered there 
in the hope of some spell of work. It was so painfully 
cruel that it is to be hoped that the author will not 
only be discovered, but severely punished. . 


The position of affairs in connection with the North- 
Eastern Railway men and the company is far from 
satisfactory. The men are in antagonism to the council 
and officials of their own union in the attitude assumed, 
and it is just possible that the general secretary, 
their representative in Parliament, as member for 
Darby, may have to sever his connection with the 
union, unless the men on the North-Eastern system 
come into line, It is difficult to understand why 
this strike mania should be so manifest on the North- 
East Coast? Quite apart from strikes and lock-outs, 
the condition of industrial affairs is bad enough, and 
yet the men are pig-headed enough to risk further 
trouble and distress. The North Eastern Railway 
directors and management have shown a desire to meet 
the men in friendly negotiation, and have done so for 
year, long before the intervention of Mr. Lloyd 
George, ex- President of the Board of Trade. One of 
the representatives of the railwaymen, in a recent 
speech at Newcastle, told the men whom he was 
addressing that they wanted ‘‘ real redress of griev- 
ances;” but was not that the object of the Board of 
Tradeagreement? While Mr. Bell, M.P., is trying to 
solve the question, his own colleagues are in a fighting 
mood. The elections to the conciliation boards have 
all gone in the right direction for the men ; what more 
do they want’? It would ap that the companies 
have interfered but little in the cbestlens ; all appears 
to be favourable to the men; but they cannot assume 
command of the — systems, and dictate to the 
management as to how they shall conduct the affairs of 
the companies. The older trade-union leaders pro- 
tested against absolute dictation ; they did not propose 
to substitute one dictator for another. If labour is 
to prosper, it must be both reasonable and just. 


Further negotiations took place on Wednesday last 
at the Board of Trade, tween Mr. Winston 
Churchill and the representatives of both the Ship- 
building Employers’ Federation and the men, with 
regard to the labour dispute affecting the shipyards of 
the country; and, although the pr-ce digs were 
private, the feeling appears to be that a substantial 
movement towards peace has been made. It is stated 
that the meeting revealed that the differences between 
the employers and the men are really not so great as 
was supposed. It is difficult to understand the atti- 
tude of the men. In several, if not in all, cises the 
executives and officers of the unions were averse to the 
strike. Some sections refused to stiike, and accepted 
the employers’ terms. But in the case of a lock-out 
all will suffer, as on® class of operatives is dependent 
upon another. The Par‘iamentary Commiitee of the 
Trades-Union Congress, the Labour Party in the House 
of Commons, and the General Federation of Trade 
Unions all tried to find some modus vivendi t? 
avert a lock out, but failed. The last-named body 
will be a great loser in funds by a lock out. The 
union men will get nearly, or quite, 1/. per week from 
all sources, but the labourers’ unions have already ex- 
hausted their funds, so that the distress will be 
general and calamitous, But the men must take the 
blame in this instance. The employers have _post- 
poned and negotiated, but an end to the deadlock had 
to come; delays brought no solution, and therefore 
the lock-out had to te insisted upon. It is a great 
industrial and even national disaster. It is expected 
that over 100,000 men will be affected directly or 
indirectly. Hundreds of thousands of accumulated 
funds will be squandered ere the trouble ends; and 
what will be gained? It may be, even now, that some 
negotiations will lead to an early termination to the 
struggle; but it is sad to reflect that it could have 
been averted, and was not. Labour will learn a severe 
lesson in this contest, whatever the end of it will be. 





The great ballot of miners in the Federated districts 
as to whether they will join the Labour Party is a 
matter of great political and industrial importance and 
significance. The miners were the first to send Labour 
Members to Parliament, at the General Election of 1874 
—Mr. J. Burt for Morpeth, and Mr. Alexander Mac- 
donald for Stafford. In 1885 Mr. Cranford was re- 
turned, and also Mr. Wm. Abrahams, both miners. 
Since that date others have been added until they now 
have seventeen members, only two of whom are 
affiliated to the Labour Party. If the ballot bs 
favourable, as is expected, the Labour Party will be 
strengthened to the extent of the other fifteen in the 
House of Commons, including those for Durham and 
Northumberland and Wales. These men have been 
the steadying force in Parliament, and they are well 
respected by both political parties. The question is, 
Will they retain the same steadying force inside the 
Labour Party which they have hitherto wielded, or 
will the more advanced men draw them into extremes ? 
The probability is that the Labour programme in Par- 
liament will be modified by the influence of the influx 
of the miners’ representatives. Even then, however, 
there are some of the trade-union members outside 
the pale ; will they also be forced to accept the con- 
ditions of the Labour Party? In one instance already 
the Federation of Miners have gained a point—Durham 
and Northumberland no longer oppose the Miners’ 
Eight Hours Bill. 


The representatives of the Associated Iron-Moulders 
of Scotland and of the employers met in conference at 
Glasgow to discuss the question of a reduction in wages 
of Is. per week in time rates and 5 per cent. off piece 
rates. The pro reduction was to date on and 
from May 4. The auestion was referred to the men 
for their decision, and the voting, it is reported, was 
as 4 to 1 for a strike in the event of the employers 
ee determined to enforce the reduction. The 
number said to be involved is 10,000 men of all grades. 


The Mayor of Blackburn was successful last week in 
effecting the settlement of a dispute in the spinning 
branch of the cotton trade, where some 450 spinners 
were on strike. The men were induced to return to 
work at once, the matters at issue to be considered 
and settled by representatives of each party. This 
action prevented the stoppage of some 1000 other 
operatives in the weaving branch in the same firm. 


Last week the Coal Conciliation Board for Durham 
agreed to a reduction of 24 per cent. in wages, the 
first reduction since 1905. From that date wages have 
advanced 274 per cent. Even now, at the reduced 
rate, the wages stand at 524 per cent. above the 
standard basis of 1879. 


The ‘‘ unemployed” have scored a great success at 
the Lambeth Borough Council in connection with some 
work at Norwood—the digging out and removal of clay. 
The wages paid were at the rate of 6d. per hour ; the 
unemployed demanded 7d. per hour. The Council not 
only agreed to the advance, but agreed to date the 
advance back to the time of the commencement of the 
work. Fifty years ago the wages of engineers and 
artisans was only 6d. per hour ; now casual labourers 
can demand and get 7d. per hour. Still there are com- 
plaints of bad wages and of long hours of labour. The 
** good old times ” are evidently gone for the British 
workman. 


rted that a test case under the, Trades 
ct of two years ago is likely to arise out of 
a case of picketing at Newcastle, in connection with 
the engineers’ strike. The men were summoned under 
the Conspiracy and Protection of Property Act, 1875, 
fur persistently following ; and counsel intimated that 
he should apply for leave to appeal to the Court of 
Criminal Appeal instead of to the Divisional Court. 
This will be a test case as regards the newer Act. 


It is re 
Disputes 


The recently published statistics as regards sick and 
old-age insurance in the German Empire are not very 
encouraging. It appears that 11,903,000 persons were 
insured for sickness, and 4,848,000 received compensa- 
tion. For old age pensions 14,000,000 were insured, 
of whom 110, received pensions for old age, and 
10,666 for invalidity. The total receipts for pensions 
were 10,500,000/. ; employers contributed 4,182,500/. ; 
employés the same; and the State, 2,397,000/.; the 
balance in hand was 65,078,000/. ; the payments in the 
year were 6,569,000/. 


The Scottish Trades Union Congress, held last week, 
passed resolutions in favour of old-age pensions, and 
in favour of compulsory intervention in labour dis- 
putes. The gathering was very hazy about labour 
representation, but wanted a Labour policy for the 
benefit of workpeople. 
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THE THERMAL EFFICIENCY OF GAs. 
ENGINES. 


The Effect of Mixture Strength and Scavenging upon 
Thermal Efficiency* 
By Professor BertrRAM Hopkinson, Member, of the 
University of Cambridge. 


_In October, 1907, the author presented to the Institu- 
tion an account of experiments on the mechanical eff. 
ciency and indicated aan 2 of a 40-brake-horse-power 
Crossley gas-engine,+ the chief points of which were the 
use of a new type of optical indicator and a full investi. 
gation of the mechanical losses under various conditions, 
It was found that this instrument gave results for the 
indica power which were more consistent than those 
obtained with the pencil indicator; and these results 
agreed closely with those got by adding to the brake 
power the power absorbed at light load under the same 
conditions of lubrication and jacket temperature, a proper 
deduction being made for the difference in the pumping 
work at full and light load. It is probable that the full: 
load indicated power of this engine can be determined 
either by the new indicator or from the brake-power and 
mechanical losses, correct to within 2 per cent. Fur the 
indicated power at light load reliance has to be placed on 
the indicator only, but the agreement between the two 
methods in the other case shows that it can be trusted to 
within 2 per cent. 

_ In the same paper a method of measuring gas-consump- 
tion was described, which consisted in observing the fall 
of a small standard gas-holder during some fifty suctions 
of the engine. The general consistency of the results 
showed that the gas-consumption could be determined in 
this way to within 1 part in 200. 

_ As it appeared probable that both*measurements—that 
is, gas-supply and indicated power—were capable of con- 
siderable accuracy, it seemed worth while to make scm 
tests on thermal efficiency. The points chosen for inves- 
tigation were the effect of strength of mixture and of 
scavenging. The method used for measuring the gas was 
especially advantageous for this purpose, for it gave the 
actual volume of used in the series of forty or fifty 
explosions from which the indicator diagrams were taken, 
and the materials for a complete measurement could thus 
be obtained in a few minutes. Diagrams with three or 
four different gas consumptions could be got within the 
hour, during which time the calorific value of the gas 
would remain constant, so that the effect of changing the 
strength of mixture or of scavenging by running without 
load could be very accurately determined. 

Effect of Strength of Mixture.—The following table 
shows the results of a series of tests which were all taken 
within two or three hours, the measurement of gas-supply 
baing made as described in the last paragraph simul- 
taneously with the photographing of the diagram. 

In measuring the indicated power, two diagrams, each 
covering about a doz3n explosions, were photographed in 
every test. These photographs were integrated by plani- 
meter direct from the negatives by two independent 
observers. In no case did the mean pressures so deter- 
mined differ by more than 14 lb. per square inch, or 
1.6 per cent , and the average difference was about 1 per 
cent. Thus the mean pressures given, which are the 
means of the two observations, may be taken as correct 
in every case to within 1 per cent. 

Tab_e I. 


Percentage of 
| Oylinder | 
Contents. * 


M.E.P. | Efficiency. 
Cubic feet 
per Suction. 





per cent. 
32.5 
34.7 
3€.5 
34.5 
36.1 


0.1275 
0.1147 
©, 1005 
0.1275 


0.1140 


11.0 

10.0 
8.5 
9.5 


8.5 | 


102.2 
98.4 
90,2 

108.4 

101.6 


| Full load, 


Light load. 





* Calculated on the assumption that the full-load suction 
temperature is 100 deg. Cent., and the light load 50 deg. Cent. 


The relation between gas-consumption and mean 
effective pressure is shown in Fig. 1 (opposite). ’ 

All the observations here shown were taken within 
two or three hours, and it may b2 assumed that the 
calorific value of the gas remained the same during that 
time. 

The calorific value was not taken at the time of the 
test, and the efficiencies are calculated on an assume 
lowor calorific value of 600 B.Th.U. per cubic foot at 
stacdard temperature and pressure—a value which 
accords with measurements made a day or two after 
the test. The relation between the efficiencies with 
different gas consumptions, which it was the main object 
of this experiment to determine, is unaffected by any 
error in the calorific value or in the calibration of the 
indicator, and is undoubtedly shown with great exactness 
in the above series of figures. That the absolute values 
are also fairly close was shown, however, by tests made 
at other times, in which the calorific value was measure 
at the time of the test. In some trials the indicated 

ower was calculated from the brake power, and the 
indicated power at no load, as in the Instituticn of 
Civil Engineers’ trials, but with a proper deduction for 
the difference in pumping work as between light and 
* Paper read before the Institution of Mechanical 
Eagineers, April 10, 1998. ‘ 

+ Prec ccedings, 1907, Part 4, page 863; alzeo ENGINEERING, 
vol, lxxxiv., pages 570 and 648. 
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full load.* The following were the results of one such 
test :— 
* Full Load. 


Gas used, 0.1006 cubic feet per suction at 52 deg. Fahr., f 


and barometer 30.46 in. 
Calorific value (measured at time), 570 B.Th. U. per 
standard cubic foot. 


Gas__ _ 0.0865. 
Total Charge 
Explosions _ 0.896 
Cycles 
3rake horse-power = 34.4. Efficiency on brake horse- 
power = 32.2 per cent. 
Jacket temperature = 190 deg. Fahr, 
Light Load (taken as soon as the brakes were off). 
Gas, 0.1129. Mean pressure calculated from gas 
. consumption, 100 Ib. 
Explosions _ 9 138. Indicated horse-power = 6.9. 


Cycles 
+ Extra pumping work, 0.896 x 2.3 = 2.0, 
pte pe easy» losses = 64 
Indicat orse-power = 39. i 
Mechanical efficiency = 87.5 per cent. at full load. 
Thermal efficiency =3S8 ~,, J 


The thermal efficiency at full load is plotted in terms 
of strength of mixture in Fig. 2. The straight line which 
most nearly represents the mean efficiency is drawn 
through the points, about — weight being given to 
diagrams and brake tests. number of other tests are 
shown as well as those cited above. The results are 
tabulated in Appendix V., Table 8. 

The strength of mixture is calculated on the assump- 
tion that the suction temperature with full load is 100 deg. 
Cent., and with light load (scavenged charges) 50 deg. 
Cent.t There is some uncertainty about these tempera- 
tures, and a corresponding uncertainty in the absolute 
value of the proportion of coal-gas in the mixture. But 
as the total weight of charge is practically independent of 
the strength of mixture (if the engine be kept fully loaded 
and the jacket temperature constant) the relative values 
of the proportions under full-load conditions are unaffec- 
ted by this uncertainty. The only effect of an error in 
the suction temperature is to alter the horizontal scale of 
the diagram, Fig. 1. The scavenged charges are dealt 
with later. The weakest mixture used in these tests 
contained about 8.65 per cent. of coal gas when in the 
engine, the proportion of air to gas drawn in being about 
9;tol. The y nec was quite normal, the explosion 
line being nearly vertical, Fig. 3. Weaker mixtures than 
this, however, would not ignite regularly. At the other 
end of the range the proportion of air to gas was about 
74 to 1, the excess of air being about 14 times the volume 
of gas; slightly heavier charges than this could be used, 
but it is possible that the combustion would not be com- 
plete, and the pressures in the engine would become 
dangerously high. Tbe range of mixtures tested therefore 
covers all which could be practically used. Within that 
range the efficiency diminishes steadily as the strength of 
mixture increases, the difference between the weakest 
and strongest charge amounting to 44 per cent. in effi- 
ciency, or 12 per cent. on the work done.§ 

Causes of Higher Efficiency with Weaker Mizxtures.— 
That the efficiency will increase as the strength of 
mixture is reduced, so long as.the combustion 1s sub- 
stantially complete, is to be expected from the now well- 
established fact that the specific heat of the working 
substance increases with the temperature. The work 
done in the gas-engine cycle is mainly determined by 
the rise of pressure which occurs on explosion ; and in 
the same engine the area of the diagram with different 
mixtures is about proportional to this rise, when cor- 
rected for the change of volume during combustion. If 
the specific heat of the working substance were constant, 
as is assumed in the air-cycle, the rise of temperature 
and therefore of pressure at the explosion end of the 
diagram would be proportional to the heat supply, and 
the efficiency onl therefore be constant. But the 
specific heat being, in fact, greater at high temperatures, 
the rise of temperature or of pressure on explosion in- 
creases in a less ratio than the heat supply, and the 
efficiency therefore diminishes as the supply of heat is 
Increased, 

The ideal efficiency of a gas-engine, by which is meant 
the efficiency which would be attained if all heat losses 
to the walls were suppressed, and if combustion were 
complete and instantaneous at the in-centre, is easily 
calculated if the internal energy of the working fluid is 
known as a function of its temperature. It cannot be 
said that we yet possess this knowledge in any high 
degree of accuracy, but enough is known to enable an 
estimate to be formed of the effect of strength of mixture 
on elliciency. Fig. 4 shows the internal-energy curves 
corresponding to the weakest and stronge:t mixtures 
used in these experiments, The ordinate of the curve is 





‘see the author’s paper, ‘‘On the Indicated Power 
and Mechanical Efficiency of the Gas-Engine.” In the 
experiments there described the negative indicated work 
when the engine is fully loaded is shown to be 2.3 horse- 
Powor less than that indicated in idle cycles in which a 
charze of air is compressed and expanded. 

t See note above. 

; ee Appendix IT. (to be printed later). 

PY Chat, within limits, weaker mixtures give higher 
B “eacy was one of the results obtained by Professor 
arstall in his recent experiments for the Gas-Engine 


Resoarch Committee. See also Niizel, Zsitschrift des 
erenies Deutscher Ingenieure, 1907. Other investigators 
ve doubtless noticed the same 


thing. 





the quantity of heat in foot-pounds required to heat a 
standard cubic foot of the burnt products, at constant 
volume, from 100 deg. Cent. up to the temperature 
represented by the abscissa. These curves are calculated 
rom the figures given by Langen for the specific heats of 
CO,, H,O and air, between 1500 deg. and 1900 deg., and 
from the results of Holborn and Austin and Holborn and 
Henning, at lower temperatures. The values given by 
Clerk for a mixture of intermediate composition are 
also shown. The ideal engine efficiencies for the two 
mixtures can be calcula’ from these curves by the 
method given by the author in the discussion on Mr. 
Dagald Clerk’s paper before the Institution of Civil 
Engineers.* Details of the calculation are given in 


fo eS ee 


I 





© = Light load. 
e= Full load. 
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Appendix III. The ideal efficiencies corresponding to 
mixtures containing respectively 8.8 per cent. and 11.4 
per cent. of coal-gas, calculated by this method, are 
2.4 and 39.4 per cent. respectively. For mixtures of 
other compositions the efficiency will follow a straight- 
line law sufficiently nearly fcr present pur and 
this straight line is shown dotted in Fig. 2 (above). 
It is worth noting that the two straight lines on that 
figure, if produced, would cut the line corresponding to 
a zero gas-consumption, at 50.6 per cent. and 52.6 per 
cent. respectively. The air-cycle efficiency for this engine 
is 52.2 per cent. In other words, if it were possible to 
burn weaker mixtures—say, by using stratification—and 

* “On the Limits of Thermal Efficiency in Internal- 
Combustion Engines.” Proceedings of the Institution 
of Civil Engineers, vol. 169, page 157. 


if the actual and ideal efficiencies continued to bear a 
linear relation to the gas-consumption, these efficiencies 
would tend to become equal to one another and to the 
air-cycle efficiency with a very small gas-consumption. 
The ideal efficiency ought, of course, to approximate to the 
air-cycle efficiency when the charge is greatly reduced ; 
the close agreement in the other case is no doubt, to 
some extent, accidental, but something of the kind is to 
be expected. 

Without laying too much stress on the absolute 
values* of the real and ideal efficiencies shown in Fig. 2, 
it is apparent, from the ratios that they bear to one 
another, that, while much of the superiority of the 
weaker mixtures is to be ascribed to increase of specific 
heat, that cause is not sufficient to acount for the whole 
of the effect. Comparing the actual with the ideal efli- 
ciency, it will be seen that for a: mixture containing 
8.5 per cent. of coal-gas the ratio—usually called the 
efficiency ratio—is 0.87, but when the proportion of coal- 
gas is increased to 11 per cent. it is only 0.83 ; the weaker 
mixtures, in addition to giving a higher ideal efficiency, 
come nearer in practice to ae that ideal. This is 
due to the fact that the percentage of heat lost to the walls 
during expansion is less with small gas charges than with 
large. The difference is sufficient to counterbalance an 
influence tending the other way—viz., the more rapid 
combustion of the stronger mixtures, his has been 
established by aseries of experiments directed to that end. 

Heat Loss in Expansion.—As pointed out by Mr. Clerk, 
the ordinary method of determining wall-loss by the 
amount and rise of temperature of the cooling water does 
not give an accurate notion of the loss of heat ccourring 
in the expansion stroke. Much of the heat in the cooling 
water passes into the walls after release, and should there- 
fore in a proper heat-balance be credited to exhaust. In 
a true heat-balance the measured items must be the work 
done ahd the energy contained in the gases at the 
end of expansion, the heat loss during expansion being 
obtained by difference. Such a heat-balance has been 
formed for the weakest and strongest mixtures used in 
these experiments. 

The energy at the end of expansion is in part thermal, 
and in part the chemical energy represented by unburnt 
gas. For the calculation of the first item the data re- 
quired are :— 

1. Temperature of gas at end of expansion. 

2. Quantity of gas present. 

3. 1ts internal energy as a function of its temperature. 

The quantity of gas present is known from the suction 
temperature and suction pressure; it may be taken as 
1.06 standard cubic feet per explosion in full load run- 
ning with a medium jacket. The internal energy is 
given by the curve, Fig. 1. The temperature at the end 
of expansion can be inferred from the pressure of the 
gases at release. For measuring this the indicator was 
titted with a large piston giving an open tcale. A series 
of consecutive tests were made, the gas charges being 
alternately about 0.1 and 0.13 cubic foot per explosion. 
In each test the gas charge was measured by gas-holder 
as described above, and the release-pressure was de- 
termined simultaneously, either by photugraphing the 
diagram or by reading it off in the telescope used with 
the indicator. The calorific value was also determined 
during the course of the experiments. The followin 
table gives the mean of the results obtained in a series o 
such tests, which show very gocd agreement :— 











Tare II, 
—— | A (Weak | B(Strong 
| Mixture). | Mixture), 
Gas per explosion as measured by holder .. 0.1007 0.1204 
Gas used per explosion (std. cub, ft.) Ds 0,085 0,122 
Percentage of coal-gas present in cylinder 
contents oe - os o* o* 8.5 11.0 
Pressure at release (lb. per sq. in. absolute) | 62 57 
Pressure at end of expansion. . op dat? 45 49.5 
Temperature at end of expansion (abso- | 
lute C.) os is * ‘ pee 1180 1290 





The ‘‘ pressure at release” is the pressure observed in 
the indicator at the moment of opening the exhaust- 
valve, which occurs 45deg. before the out-centre. Between 
this point and the end of the stroke the volume increases 
in the ratio 1.11. The “‘pressure at the end of expansion” 
is that which would have obtained if the expansion had 
continued to the end of the stroke, and is calculated by 
multiplying the release-pressure by 0.87, a factor based 
on the assumption that the expansion curve, if continued, 
would have had the form pv! = constant. The tem- 
perature at the same point is calculated from the pressure, 
taking the suction temperature to be 100 deg Cent., and 
allowing for a contraction of 3 per cent. in each case, 
The atmospheric pressure (which is also very nearly the 
pressure at the ond: of. the suction stroke) was 14.7 lb. per 
square inch. ’ 

From these figures, using the internal-energy curves in 
Fig. 1, and taking the quantity of stuff present as 1.06 
standard cubic feet, the energy present as heat in the 
charge at the end of expansion (assuming such expansion 
to have been completed) is found to be 24 and 29 
B.Th.U. respectively in the two cases. ‘The calorifi: 
value of the gas (measured at the time) was 604 B.Th.U, 
per standard cubic foot. Thus 57.5 B.Th.U. aresupplied 
to the engine per explosion with the smaller charge, and 


* The absolute values of the efficiencies are affected by 
any errors in the calorific value of the gas or in the 
indicator calibration, and may all be wrong in any ex- 
periment by as much as 1. But the relations between 
the efliciencies with different strengths of mixtures will 





be unaffected by these errors, since they are based upon 
measurements with the same indicator and the same gas, 
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74 with the larger. The quantities of heat present at the 
of expansion are therefore 42 cent. and 39 per 
cent. respectively of the whole supply. 

The other part of the energy of the exhaust gases— 
viz., the amount of unburnt fuel present—was next in- 
vestigated. The engine was run exploding every time, 
and samples of the exhaust gases were collected from the 
exhaust-gas calorimeter and analysed by combustion 
over hot copper oxide. The jets of the calorimeter 
were kept working while the samples were being taken, 
so that combustion was checked instantaneously at release, 
no burning in the exhaust-pipe being possible. The 
analyses therefore represent fairly a the state of 
the cylinder contents at the opening of the exhaust- 
valve. In five analyses at full lad-th0e with a cha: 
of 0.1 cubic foot and three with a charge of 0.13—the 
percentage of fuel disc unburnt varied from 0.2 to 
1.5, with a possible error in each analysis of +0.5 (one- 
half of 1 per cent. of the coal-gas originally present). 
In full-] running it is very improbable that more than 
1 per cent. of the fuel is ever un t at the end of the 
expansion strcke; and there was no indication in the 
analyses that the percentage unburnt varies in any 
definite way with strength of mixture or jacket tem- 
perature.* 

In forming the heat-balance for full-load running, the 
unburnt gas may be neglected altogether, as its amount 
is uncertain, but can never be such as to materially affect 
the result of a comparison between weak and strong 
mixtures. The heat-balance is accordingly as follows :— 
Tasie IIT. 

| A (Weak B(Strong 
| Mixture). Mixture). 


Indicated work (from curve, Fig. 2, page 631) 37 | 
Heat in exhaust (from release pressure) .. 42 39 
Heat loss in expansion (by difference) 21 | 28 


100 | 100 


33 





In A 0.095 standard cubic foot of gas is taken per ex- 
plosion, equivalent to a supply of 57.5 thermal units. 
The ——— of gas present in the cylinder contents is 
8.5. In B the gas charge is 0.1220, equivalent to 74 
thermal units, and to 11 per cent. of the cylinder 
contents. t 

The efficiency ratio of the weaker mixture is 0.83, and 
that of the other 0.87. Since the unburnt gas, if any, is 


sensibly the same in the two cases, the difference between Se 


these two figures must be mainly due to the greater heat 
loss which occurs in B, 

To put the stronger mixture on a level with the weaker 
in respect of loss in expansion, 7 per cent. of the heat 
supply must be saved from the wall loss. This might 
conceivably be done by burning this mixture in a larger 
engine having smaller heat-losses. The resulting gain in 
efficiency would depend upon the place in the expansion 
stroke where the saving was effected. If the heat were 
all saved at the very beginning of the stroke, the engine 
would turn about one-third of it into work, equivalent to 
23 percent. of the total heat-supply. The efficiency in 
B on this supposition would be increased to 35.3 per 
cent., and the efficiency ratio to 0.89, which is slightly 
greater than that of A—0.87. There is reason for 
supposing that the greater part of the difference in heat- 
loss, as between the weak and strong mixture, is due to the 
greater vigour of the explosion of the latter, and ia there- 
fore to be referred to the explosion end of the diagram. 
But some of the saving must, in fact, take place in the 
later parts of the stroke, when it will have less effect 
upon efficiency, and if this were taken into account it 
would somewhat reduce the figure found for the relative 
efficiency of B when correc as above to make it com- 
parable with A. Any difference in the rate of burning 
of the two mixtures would have the same effect. Having 
regard to this, the agreement between the figures is re- 
markably close, and affords good ground for the state- 
ment that of the 12 per cent. additional work done per 
cubic foot of gas with the weaker mixture, about half is to 
be ascribed to lower mean specific heat, and half to a 
smaller heat-loss in explosion and expansion. 


(To be continued.) 








NortuEern Coat-Mrnina.—Besides proposed new col- 
lieries at Sleekburn, Newbiggin, and Cresswell, boring 
operations have been started at Hepscott. An important 
extension of the royalty in the ee and Longhirst 
district has been secured by the Pegswood Coal Com- 
pany, and in order to provide accommodation for extra 
workpeople a large number of new houses are to be 
erected ab Pegswood. An unfortunate difficulty has been 
encountered at New in, which threatens to delay the 
opening out of that colliery. In one of the shafts water 
Spee troublesome, and s bed of sand has also been 
struck. 


* Details of the analyses are given in Appendix IV. 
(to be printed later). 4 = 
_ + For convenience of description, a single representa- 
tive test is here described, all the observations given 
above having been taken on one day ; but it should be said 
that the results were confirmed in a number of other 
tests of similar character. The absolute amounts of the 
release pressure and of the quantity of heat present in 
exhaust, of course, vary with the calorific value of the 
gas and with the height of the barometer; but the per- 
pe «agp only on the strength of mixture, and are 
proba ways within 0.5 of the values given. An 
error of that amount would to an error of 1 Ib. 
per square inch, or 24 per cent. in the release pressure. 





ON SOME UNSOLVED PROBLEMS IN 
METAL-MINING.* 
By Professor Henry Louis, M.A., M. Inst. C.E. 
(Concluded from page 598.) 

Exploitation of Mineral its.—When we come to 
the means employed for the actual operation of extracting 
the minerals from a given deposit, it is obvious that the 
methods applied to superficial 
from those employed in true underground mining. In 
working the former considerable attention has been 
devoted of late years to the methods of getting very large 
quantities at the lowest possible cost. Here I would like 
to point out that the question of the cost of exploitation 
is really a fundamental problem underlying the whole 
subject ; and that, whilst I hold that lowering the cost 
of production is a perfectly legitimate object of the 
mining engineer’s labours, i» must not be forgotten that 
any invention that decreases working costs is not only an 
advantage to the particular mineral deposit to which 
it is applied, but also benefits mankind at large, because 
it renders available for man’s use mineral deposits which 
without it would remain unwrought. : 

In the modern methods of working superficial deposits, 
the overburden of soft barren rock is stripped off by 
means of the steam-shovel, and some of the softer deposits 
—e.g., some of the Lake Superior iron ores—are them- 
selves worked in the same way. For harder ore-bodies 
which need systematic quarrying, mechanical rock-drills 
are used that can be put down holes 20 ft. deep; the 
huge blocks thus blasted out are further reduced by blaat- 
ing, the secondary shot-holes being put in by light drills, 
often of the or pay | type, either held = oe age 
or supported on a light frame, easily and rapidly set 
up oh pane surface, whilst the steam-shovel is used 
for loading the mineral after it has been thus broken 
down by blasting. In this way some ores, notably iron 
ores, both high and low grade, can be gotten with a 
a of —- labour, and in worn ee ne 

n underground minin per we have to consider 
both the methods of Geunliing o06 the mineral and those 
of laying out the workings of the mine taken as a whole. 
The former operation is now practically always per- 
formed by blasting, a shot-hcle being bored into the rock, 
and a suitable explosive cha into it, the firing of the 
latter then breaking down the mineral mass. Blasting 
was first suggested about the year 1613, in Saxony, powder 
being the explosive used. This continued to be the only 
explosive available until the discovery of gun-cotton by 
énbein, in 1846, closely followed by that of nitro- 
glycerine by Sobrero in 1847, placed more powerful 
explosives within the reach of the miner, although but 
little practical progress was achieved until Nobel invented 
dynamite, in 1866, and blasting gelatine in 1875. _ 
little practical improvement was made in explosives 
during the 24 centuries that followed the introduction of 
blasting, that the primitive method of fire-setting, known 
and practised already in Roman times, held its own ina 
few places under favourable circumstances far into the 
nineteenth century. +} 

Bickford’s invention of the safety-fuse in 1831 marked 
& great step in advance. Electric shot-firing, ten- 
tatively in a few cases for engineering work before the 
middle of the nineteenth century, was employed for 
mining purposes about the year 1870, and has been greatly 
improved in recent years. In fact, the improvements in 
the art of blasting within the last forty years have resulted 
in supplying the metal-miner with explosives that prac- 
tically answer all his requirements, though he might 
perhaps be glad to have a powerful explosive with a 


* The James Forrest lecture, delivered before the 
Institution of Civil Engineers, April 27, 1908. 

+ Fire-setting consisted of building up a huge wood fire 
against the face of the rock that was to be attacked, the 
rock being thus split and fissured, an effect that was some- 
times promoted by rapid cooling, produced by throwing 
water against the heated surface. e fissured rock was 
then broken out by hammers and wedges; this ancient 
method survived in Scandinavia for driving levels yon | 
after its use had been abandoned for both sinking an 
stoping, as it was found to be at its best in narrow work- 
ings against a face of hard rock. It was thus used in the 
Sala Mines, Sweden, as recently as 1876, and in the 
Kongsberg Mines, Norway, it was still in use in 1884, in 
which year the comparative costs of driving levels by 
blasting and fire-setting were respectively as follows :— 

Blasting. Fire-Setting. 

25.95 
8s. d. 
7.1 


Shifts worked per metre advance of 
level .. ~~ oe Be se 9.10 

Cost per metre advance for supplies 

smithy 


” ” 


2 
9 
wages 4 
62 6.5 
The sectional area of the drift was about 3.5 square 


metres. 
In the year 1861 the cost stood as follows :— 
Blasting. Fire-Setting. 


54 
55 8.9 


»” ” 


Total cost per metre advance .. 110 40 


Shifts worked per metre advance of 
level... ve me os “ 20.7 
er 
52 5.9 
sm: ee 
wages 37 8.3 
Total cost per metre advance 101 0.5 90 22 
Tt will be noticed that within the period covered by 
these figures the cost of labour had up, and at the 
same time improvements in the methods of blasting had 


so cheapened this 0: tion that the older method could 
no longer stand against it. 


23.9 

s 4d. 

14 3.9 
3 9.9 


Cost per metre advance for ae 
y ‘ 
82 10.7 


” ” 
” ” 


deposits must differ greatly | hand 


So | fifteen years 





greater proportion of rending to shattering power than is 
possessed by those in use to-day. The modern methods 
of electric shot-firing are efficient, convenient, and safe, 
and upon the whole it appears as though we need not look 
for any very startling improvements upon modern methods 
of blasting until some entirely new means of shattering or 
splitting rock shall be devised. 

It is otherwise when we come to the appliances used for 
boring the shot-hole; as long as this has to be done by 
it must rank as the most laborious portion of the 
miner’s work. Drilling these holes by machinery is barely 
half a century old, yet it has made great advances in a 
com tively short time, so much so that a correspond- 
ing decrease in the manual skill of the miner has already 
made itself evident. Few Cornishmen can use the hammer 
and gad like their fathers could, and throughout the coal- 
fields of Great Britain it would be difficult to find a miner 
of the present generation who can ‘‘ jump” in a shot- 
hole, so completely has the jumper been displaced by the 
**hand-machine ;” yet the first hand-machine (practically 
a heavy auger) was introduced by an ingenious Scotch 
blacksmith in the shale mines at West Calder as recently 
as 1865. 

The first practical rock-drill for hard rock, a pneumatic 
percussive drill, was designed, not for mining, but for 
tunnelling pu by Sommeiller for the Mont Cenis 
tunnel; priority of conception seems to belong to an 
American, Fowle, who patented such a drill in 1851, and 
an Englishman, Bartlett, in 1855; but the Sommeiller 
machine, designed in 1857, was the first to be actually 
used, in 1861; it seems to have been first applied to 
mining at Moresnet, in Belgium, in 1863. The early 
machines were clumsy and inefficient, but improvements 
came apace, so that in 1875 there were already several 
patterns doing satisfactory work; about this time 
we find them in use for driving the St. Gothard and 
the Arlberg tunnels, and in the former careful experi- 
ments showed that the newer drills were working three 
times as fast as the older Sommeiller drill. All these 
machines were of what is now known as the ‘‘piston- 
drill” type, in which the drill steel is firmly secured to 
the piston-rod, in contradistinction to ‘‘ hammer-drills,” 
in which the piston-rod strikes as a hammer might, upon 
the butt end of the drill steel. The former type answers 
perfectly in open workings, shafts, levels, and other 
places in which there is a fair amount of room to enable it 
to be set up and worked. Of recent years, however, a 
demand has sprung upfor a lighter form of machine drill, 
that can be used in confined spaces and awkward corners, 
such as the working-places or stopes of most mines present, 
the essential qualifications for a stoping-drill being port- 
ability, com ess, and ease of handling, so as not to be 
too much for one man to work alone. The Western 
States of America appear to have led the way ten or 
in the use of machine-drills for stoping, 
but it was not long after that the need of such a machine 
began to make itself urgently felt in the gold-mines of the 
Witwatersrand, where the cramped conditions of the 
sto owing to the narrowness of many of the reefs and 
their flat dips, render the a one of exceptional 
difficulty. he shortage of labour that attended the 
reopening of the mines after the Boer War accentuated 
the need. the gravity of which is evidenced by the fact 
that the Transvaal Government, in co-operation with the 
Transvaal Chamber of Mines, is offering two prizes of 
40007. and 10007. respectively for the best rock-drill suit- 
able for narrow stoping work under the working condi- 
tions that obtain on the Witwatersrand. It will be 
remembered that a preliminary competition of this kind 
was held in Johannesburg in January last, at the instance 
of the South African Mines newspaper. Nine drills were 
entered for this contest, five being small drills of the 

iston-drill t¢ whilst the other four were hammer- 
Grille. Here I need only say that the first place in the 
competition was taken by a hammer-drill, the final opinion 
of the judge, Professor Orr, being expressed as follows :— 
‘*One is forced to the conclusion that for lightness com- 
bined with drilling capacity the hammer type is essential.” 

The first hammer.drill that I know of is the Francke 
drill, used about 1890 in the ate of Mansfield. 
This was a small and extremely light drill, weighing only 
some 16 lb., was held in the hand, and was run at the 
very high speed of over 8000 blows per minute. This 
particular machine does not seem to have been altogether 
successful, but it was not long before other drills, which 
were practically adaptations of the pneumatic caulking- 
tool, &c., were in’ uced. : f 3 

It is obvious that a hammer-drill, in which the drill 
steel is not attached to the piston, admits of being run at 
a far higher speed than a piston-drill, and can therefore 
be made equally efficient with the latter, though having 
ashorter stroke, thus enabling the whole machine to be 
made much lighter and more easy to handle in a confined 
space. I do not, of course, wish tosuggest that the result 
of the above test, carried on, as it necessarily was, under 
competitive conditions, can be looked — as anything 
more than an indication, but it tends to show that in the 
future a special type of drill, not merely an ordinary 
drill upon a reduced scale, will have to be devised for the 
work of stoping and breaking out ore, as distinct from 
sinking or driving. . 

The great drawback shared by all forms of pneumatic 
drills is their excessive power consumption. Careful tests 
in South Africa have shown that an ordinary rock. drill 
only develops 1.7 horse-power against a face of rock, whilst 
the drill-cylinder indicates about 5 horse-power, and at 
the same time it requires as much as 28 horse-power at 
the comp -engine to work it, the heavy compression 
losses and pipe-line losses being almost inevitable. Elee- 
tric transmission of power, which has been of such 
immense value in most departments of mining, has 
hitherto been unsuccessful when applied to percussive 
rock-drills, the steady torque produced by the electric 
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curreat not being readily adaptable to the reciprocating 
action required for percussive drilling. A number of 
electrically-driven percussive drills have been devised, 
bat it cannot be said that any one of them has yet shown 
itself capable of competing with the pneumatic drill under 
the strenuous conditions of ac mining work. The 
best prospect of success up to the present is, in my 
opinion, afforded by the Temple drill, in which a small 
electric motor works a pulsator, which sends puffs of 
compressed air alternately into either end of the cylinder 
of what is practically a valveless pneumatic rock-drill. 
‘The machine is too new to enable any definite statements 
to be made about it; it has the advantage of small power 
consumption, a 5-horse-power motor working it; but, on 
the other hand, the necessity of having the two machines, 
the pulsator and the drill itself, at the working face is a 
decided drawback. ; ; 

My own impression is that the ultimate solution of the 
drilling problem will be found in the adoption of an elec- 
trically-driven rotating drill. The advantages of such a 
drill in rock soft enough to admit of its use under present 
conditions are sufficiently obvious. For example, elec- 
trically-driven twist-drills are doing excellent work in the 
comparatively soft ore of the Cleveland ironstone mines, 
and [ have already mentioned how completely the rotat- 
ing hand-machine of the coal-miner has displaced the 
percussion jumper.. The success of the hydraulically- 
driven rotary Brandt drill in the Simplon Tunnel will be 
fresh in the memories of many here ; the same drill has 
also done good work in several mines where the workings 
are large enough to enable a 3-in. borehole to be used 
with advantage. This drill works under heavy hydraulic 
pressure (700 lb. to 2000 lb. per square inch), but its rate 
of rotation is slow, being only three to ten revolutions per 
minute. 

An electrically-driven drill will necessarily have to 
rotate at a relatively high s , and it seems safe to pre- 
dict that such machines will come into use as soon as a 
suitable material for the cutting edge of the drill shall be 
discovered ; here again we need a metal distinctly harder 
than quartz at least, and strong enough to resist the 
severe torsional strains to which it will be exposed. I am 
a very strong advocate of rotary drilling, not only because 
I consider it as mechanically the better system, but because 
I hold that it will afford the most complete solution of 
the dust problem. It is now fairly well established that 
that dread disease, miners’ phthisis, the greatest danger 
to health to which the worker — is exposed, is 
largely due to the inhalation of the fine sharp-edged 
particles of mineral thrown off by the action of the per- 
cussive drill. Something has been done to combat this 
danger of late years, notably by the use of jets or sprays 
of water, and particularly by the use of hollow d 
steels, through which a stream of water can be carried to 
the very face of the drill-hole, but I am inclined to think 
that iv is only by rotary boring, of course with the aid of 
water, that this deadly enemy can be finally conquered. 

I may add that the argument, occasionally put forward 
in favour of the pneumatic drill, that it helps to ventilate 
a close end, has, in my opinion, very little weight, because 
it is obviously easy to produce any desired amount of 
ventilation by means of small electrically-driven fans, 
which will give a continuous air-current, whereas the 
drill does not supply any air at the times when this is 
most needed—that is to say, after shots have been fired, 
and whilst the men are doing their hardest manual work 
—namely, setting up the drill. 

With regard to the methods of laying out the workings 
of a mine, stoping in its various forms, and especially 
over-hand stoping, answers all — for mineral de- 
posits of moderate width. As I have pointed out, the 
miner of the future will be called upon more and more to 
deal with large bodies of low-grade ore, which will often 
be too wide to be worked by stoping. In large high- 
grade ore-bodies the square-set method, introduced on the 
Comstock lode, and subsequently employed successfully 
in other districts of America and in Aus' ia, can be 
used, but the cost of the timber required for this method 
is prohibitive where low-grade ores are concerned. These 
may be worked by the various methods of leaving pillars, 
of stowing, of milling, or of caving, whilst a recent 
method known as *‘magazine mining,” which may be 
described as a combination of quephend stoping and 
caving, has proved valuable in several cases. 

In this method the ore-body is worked as though by 
over-hand stoping, but the broken ore is allowed to accu- 
mulate in the stopes, where it supports the walls, the 
miners rising up on top of the pile of broken ore, which 
is kept within 5 ft. or 6 ft. of the back of standing ore, 
just so much being drawn off through the ‘* passes” as 
will give the miners room to work. This operation is 
continued until the ore is broken down up to the next 
higher level, which by that time will have been already 
worked out. ining operations are then transferred to 
the next lower level, and the accumulated pile of broken 
ore is drawn off through the passes, its removal being 
usually followed by the collapse of the walls in the 
worked-out portion. 

Thus as long as the walls require to be kept up they 
are supported by the broken ore, and the cost of timber- 
ing is saved. It is a cheap, convenient, and safe method, 
when the nature of the deposit admits of its application ; 
it must not be forgotten, however, that amongst the items 
of costs is the loss of interest upon the money spent in 
breaking down the ore, which outlay is not recouped 
until the ore is taken out of the mine. 


I may perhaps be allowed to point out that this 
_— subject Tends —_ soe than any other to mi 

ent in a lecture, each deposit constituting a pro 
by itself, requiring careful study, not only of the ore 
ody, but also of its surroundi and of all conditions 
atiecting it, before it is possible to determine which 
System of exploitation is likely to be best adapted to it. 
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I propose, therefore, to pass it over without further 
elaboration of the subject. 

T'ransportation.—Numerous and important questions 
arise with respect to the underground conveyance of the 
broken ore, both in levels and in shafts. It is unnecessary 
to remind this audience that railways owed their incep- 
tion to the pn mene of devising a suitable means of 
transport for min on the surface, and mining engi- 
neers will agree that underground trans deserves at 
least an equal share of attention. Metal-miners have, as 
a rule, somewhat pagierin’ Sis branch of the subject, 
and it is rare to find them using anything like the elabo- 
rate systems of haulage that are in vogue in coal-mines, 
the reasons for this difference being obvious enough. 
Nevertheless, most metal-mines worked upon any large 
scale might with advantage Pay more attention than they 
do to this subject, and I could quote numerous examples 
where underground transport costs several times as much 
as it ought to. Electric haulage is particularly well 
adapted to the conditions of metal mines, and several 
types of electric locomotives have been used with success, 
especially in long straight adit levels; there is here, how- 
ever, considerable scope for improvement. A system of 
transport that appears to me to offer great possibilities 
has been used tentatively in one or two mines—namely, a 
mono-rail suspended from the roof of the level, upon 
which run boxes or buckets slung from carriers like those 
used on aerial age There are various advantages 
that such a system should possess over tram-lines and 
mine-cars of the usual type, even if not combined with 
any method of mechanical haulage, the ease with 
which electric traction could be applied to it is also 
evident ; the idea is a novel one, and deserves, in. my 
opinion, more attention than it has yet attracted. 

regards winding, the existing methods may be said 

to be quitesatisfactory for moderate depths. At present 
electric winding-engines are coming rapidly into use, and 
several most ingenious systems have been devised within 
the last few years; although many engineers are not yet 
convinced of the advantages of electric over steam-wind- 
ing, plants on the former principle are on the increase, 
and its definite adoption appears in many cases to be 
only a question of time. 

hen greater depths are attained, a number of very 
serious problems in winding will have to be faced, fore- 
most amongst which we may perhaps place the winding- 
ropes and the materials from which they will have to be 
made, Up to the present it has not been found possible 
to produce steel wire for ropes having a tenacity of much 
over 120 tons to the square inch, and possessing at the 
same time the requisite degree of softness and toughness. 
It q, a A this ah at once — the depth at 
which it is possible to employ an ordinary wire-rope of 
uniform cross-section. It may be taken that a ro ads 
of high-class steel wire will weigh about 2 Ib. per foot per 
square inch of sectional area, and will have a breaking 
strength of about 50 tons. Allowing a factor of safety of 
6, the maximum admissible tensile static stress due to 
the weight of the rope alone would be reached at a depth 
of 9333 ft., with a factor of safety of 8 at 7000 ft., and 
with a factor of safety of 10 at 5600 ft. The proper factor of 
safety for winding-ropesisstill an open question ; the recent 
Transvaal Commission on Winding-Ropes* recommended 
6, and the same figure is adopted in Westphalia, as advised 
by the Dortmund Commission of 1899 ; but it would seem 
that this is considered the minimum factor admissible for 
ropes when worn, and that a new rope should show a 
considerably higher factor; in this country a factor of 
safety of 10 is usually aimed at. Taking, however, even 
the low factor of safety of 8, it will be found that a rope to 
hoist a total load of 8 tons (5 tons of mineral and 3 tons 
dead load) from a depth of 6000 ft. would have to be 
about 3.4an. in diameter, and would weigh no less than 
48 tons. Even disregarding other considerations, such as 
busiieg emg 8 which vereene yo a with ro _ 
large diameter, the employment of a winding-rope of suc 
dimensions would be ee Aap racticable. 

Itremains to be seen whether metallurgists will be able 
to come to our assistance with alloys having a much greater 
tenacity than above stated without any decrease in 
toughness or other valuable properties, and without any 
increase (or, if possible, even a decrease) in weight. There 
is no reason to suppose that the production of such a 
material is an impossibility. If, however, it cannot be 
got, other methods will have to be resorted to, such as the 
use of tapered ropes, which theoretically can be designed 
so as to attain any desired depth. Some ta; ropes 
have actually been used in deep shafts, they have 
their advocates, but their manufacture is not easy and they 
are not in all respects satisfactory, so that the majority 
of mining engineers regard them with suspicion. Another 
alternative is the employment of stage winding, which is 
a solution favoured by many. 

Time does not admit of anything like a full discussion 
of this important subject, seeing that the unsolved pro- 
blems of — winding-ropes alone would occupy 
far more than the whole time at my disposal to-night. 
Fortunately, there is the less need for me to say any more 
on the subject of deep winding, because it has received a 
great deal of attention in recent years ; it formed one of 
the main subjects of discussion at the International Con- 
gress of Mining and Metallurgy of 1900 at Paris,t+ and 
has since then been treated very ably by Mr. H. C. Behr.t 





* Report of the Transvaal Winding-Rope and Safety- 
Catch Commission, 1907, page 30. ENGINEERING, pages 
201 and 327 ante. war 

+ ** Conditions d’exploitation 4 grande profondeur.” 
Ind. Min., vol. xiv., page 135 ; 
L. Poussigne, Bull. Soc. Ind. Min., vol. xiv., 193 ; 
S. Stassart, Bull. Soc. Ind. Min., vol. xlv., page 375. 
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Anyone who reads these papers and the prolonged dis- 
cussions to which they gave rise, and who notes wha 
diametrically opposite views are held, even on essential 
points, by the best authorities, cannot fail to be impressed 
with the fact that this question is still very far from any 
definite solution. 

Furthermore, [ may remind you that various schemes 
have been put forward for doing away with winding 
altogether ; this may be done in various ways, but the 
most interesting “Py in this direction was that of 
Mr. Blanchet, tried at the Epinac Collieries in 1878. He 
nae 3 * —- cylinder in the — within ag 
wor a tight-fitting piston, carrying the cage with its 
loaded tubs ; by exhausting the air above the piston the 
load was lifted to the surface, and by admitting air again 
the empty tubs were safely lowered. It appears that this 
method worked quite satisfactorily, and it may well be 
that it is deserving of renewed attention. 

Pumping from moa depths is another blem that 
awaits solution, although there are no 8 for suppos- 
ing that it will present any formidable difficulties; in 
ordinarily deep mines it is now generally performed in 
stages of moderate height, and there is no difficulty in 
multiplying such stages to any desired extent. Moreover, 
single hfts up to 2000 ft. have already been worked in 
agent cases. Much is expected from the modern system 
of multiple centrifugal pumps coupled direct to electric 
motors, which have been used to advantage in several cases 
for the unwatering of deep mines within the last few years. 

The ventilation of the deeper mines has hitherto 
occasioned but little difficulty in the majority of cases, 
though some trouble has been experienced in some of 
the Victorian gold-mines. It is probable that as mines 
become deeper and at the same time very extensive, this 
branch of the subject will require more attention than 
has hitherto been needed on the part of metal-miners, 
but there is at present no reason to suppose that the 
methods of ventilation elaborated to meet the require- 
ments of coal-mines will not prove equal to all demands 
that may be made upon them. 

etry J of Minerals.—We come lastly to the treat- 
ment of the crude minerals after their extraction, which, 
as y pointed out, must take a prominent place 
among the mining problems of the future, because upon 
it depends in great measure the possibility or otherwise of 
working to advantage a number of low-grade deposits. 
This statement applies more particularly to the dressing 
of masses of rock containing disseminated ore, which re- 
quires concentration as a preliminary to its turther treat- 
ment by smelting. 

The most obviouscharacteristic of metalliferous minerals, 
by which the attention of primitive man was probably 
first attracted to them, is their relatively high specific 
gravity, and it is not surprising that all the earlier methods 
or the separation of ores from the non-metalliferous gangue 
accompanying them should be based upon this property. 
There can be no doubt that it was at a very early stage 
in the history of metal-mining that methods of washing 
or dressing heavy ores by the aid of water came into 
existence; they were certainly in use in man times, 
and probably even long before, and for many centuries 
this was the only principle employed in the dressing of 
ores. In the Middle Ages we find, from the quaint 
illustrations in Agricola’s well-known book, that numer- 
ous appliances for washing ores were in common use, but 
all of these were actuated by hand. The possibility of 
se ting small particles of ore from the gangue, with 
which they occur in Nature so in wn as to form a 
firm, hard, coherent mass, obviously implies the commi- 
nution of such a mass as an indispensable preliminary ; 
and in the sixteenth century this seems to have been the 
only one of the operations compri under the head 
of “dressing ” that was performed by machinery, the ores 
being then already crushed fine in a crude stamp-mill 
worked by water-power. It was not until the nine- 
teenth century that other forms of crushing machinery 
were devised; crushing-rolls appear to have been 
invented in the North of England in 1808;* in 1858 
Eli Whitney Blake invented the rock-breaker which bears 
his name, and since that period a succession of crushing- 
machines of all kinds has brought forward. Among 
the most recent pon ow ape I may mention the Edison 
giant rolls, which embody a somewhat novel peineiple 
these rolls, which are made up to 7 ft. in diameter by 7 ft. 
in length, are set revolving with a peripheral velocity of 
3000 ft. per minute, the moving masses weighing as much 
as 100 tons. When a big block of ore is dropped between 
these rolls their velocity is checked, and the immense 
momentum stored within these — moving masses is 
thus brought to bear upon the block of mineral with 
smashing effect, so as to reduce it to f ts in a few 
seconds ; as soon as these fragments have through, 
the rolls are accelerated up again to their full speed, and 
are ready for another block of mineral. In this way 
blocks up to 8 tons in weight can be crushed, the capacity 
of the machine being up to 500 tons per hour. fs 

Whilst coarse crushing can be performed to-day in a 
tolerably efficient manner, there is plenty of room for 
improvement in fine-crushing machinery; a machine that 
will crush hard mineral rapidly and uniformly to particles 
from ,, in. to 7} in. in diameter, capable of working either 
wet or dry, without poedaning an undue amount of material 
much finer than the desi: size, without an excessive 
consumption of power, and without undue wear and tear 
of the machine itself, is one of the most pressing needa of 
modern ore-dressing practice, and it cannot be said that 
any machine hitherto devised comes within even a 
measurable distance of fulfilling the above conditions. 
The best evidence of this fact lies in the continued use of 
the stamp-mill for the fine crushing of hard ores ; although 





* Minutes of the Proceedings of the Institution of Civil 
Engineers, vol. xvii. (1858). 
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improved in most of its details, in dimensions, materials, 
working capacity, &c., its principle is still that of the 
old sixteenth-century machine, and in spite of its many 
admitted imperfections it still holds its own, because 
nothing better has been devised to take its place. Most 
modern inventions have tended towards rotating, con- 
tinuous-acting machines, such as ball mills and tube mills, 
and it may be expected that this type of appliance will 
in the near future be still further improved. 

As already stated, the older processes of separation 
depended entirely upon differences of density, and were 
conducted in hand-appliances. About 1832 a Cornish- 
man—Petherick—devised a mechanically-worked jigging- 
machine, closely followed, in 1833, by Berard, in France ; 
but it was not until the distinguished Austrian engineer, 
Von Rittinger, turned bis attention to this subject, about 
1850, that any substantial advance was made, Rittinger 
being wy! gueaee one of the first to appreciate the impor- 
tance of employing continuous-acting appliances for 
dressing purposes. Within the last half-century the art 
of dressing has made great advances, fur which we are 
largely indebted to American ingenuity; I need only 
mention the Frue Vanner, an elaboration of the old 
Brunton cloth, invented in 1843, and the Wilfley table, 
a similar improvement on Rittinger’s original side-blow 
percussion table, to indicate the trend of modern inven- 
tiveness. 

In addition to appliances, principles have become 
elaborated also ; for example, recent years have witnessed 
the firm establishment of the principle of ‘‘ gradual reduc- 
tion ;” this principle postulates that the whole of the 
material to be dressed should not be crushed at once to 
the ultimate degree of fineness required for the final sepa- 
ration of the particles of valuable ore from the worthless 
gangue, but that the crushing should take place in suc- 
cessive atages, eliminating at each stage all fragments of 
either sufficiently clean ore or of barren gangue, and 
leaving only such particles as need further dressing to 
be crushed finer. Not only is the cost of unnecessarily 
reducing the whole mass thus saved, but a smaller pro- 
portion of valuable ore is ground to an impalpable pow- 
der, in which form its recovery is a matter of great 
difficulty. It is clear that, as a particle becomes smaller, 
the ratio of its mass to its surface decreases, so that the 
effect of its density becomes less noticeable, and there- 
fore the separation of such fine particles by their specific 
gravity becomes more difficult. Improvements in ore- 
dressing can therefore be effected either by avoiding the 
production of such extremely fine particles, or “‘ slimes,” 
as they are usually called, or else by devising appli- 
ances sensitive enough to be capable of dressing slimes 
successfully. Though progress has m made in both 
directions of late years, we are still very far from having 
fully attained either object, and there is still ample scope 
for inventive ability, notably in the design of slime- 
dressing machinery. ; 

Modern improvements have also been directed towards 
making dressing machinery as nearly automatic as pos- 
sible, so as to economise labour, to increase its effi- 
ciency and its working capacity, and to diminish its power 
consumption. A comparison of the old Rittinger table 
with the modern Wilfley table* will show what progress 
has already been effected in these directions, and how 
much still remains to be done. 

Although all the earlier efforts of ore-dressers were 
applied to separation of minerals of different specific 

ravity by the aid of water (hydraulic separation), attempts 
ere not been wanting to perform the same operation in 
air (pneumatic separation). 

Theoretically, it is obvious that the latter method must 
be the less efficient; since the effective weight of a 
particle is its weight in vacuo less the weight of an equal 
volume of the enveloping fluid displaced by it, the ratio 
of the effective weight of a denser to that of a less dense 
particle must be greater in water than it is in air, so 
that the differences upon which separation depend are 
better accentuated in the former case, On the other 
hand, the advocates of pneumatic separation claim that 
the superior lightness and mobility of air invest this 
method with certain baa 9m which they hold may 
counterbalance the above inherent defect. The first 
attempt at pneumatic separation appears to have been 
made about 1828, but without success, and very little 
more was done until Krom brought out his air-jig in 
1868 ; this found application in a few isolated cases, and 
from that time to the present machines for pneumatic 
separation have been brought out periodically, but none 
have yet secured for themselves a permanent hold “pon 
the art of ae, The latest form is a percussion-table, 
on which finely-divided mineral is kept in a state of 
mobility by air-currents ascending through it, and it 
remains to be seen whether this will answer the expecta- 
tions of its inventors. 

The field for pneumatic concentration must always be 
a restricted one, owing to the fact than none but perfectly 
dry material can be submitted, to the process, which in 
the majority of cases involves the expensive operation 
of artificial drying ; nevertheless, there are certain special 
circumstances in which pneumatic separation could 
applied with advantage, provided that a satisfactory 
machine were available. 

Ihave already said that for centuries the only property 
made use of to effect the separation of minerals was the 
difference in their _— ;.in 2 aren an entirely 
new property was brought into play for the purpose— 
ell , the difference oa their magnetic susceptibilities, 
This iden was due to a famous Italian engineer, Sella, 
whose name is well known in connection with the Mont 
Cenis tunnel. He was called upon to treat the iron ores 
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of Traversella in Piedmont, which consist of magnetite 
containing a certain proportion of copper pyrites (the 
mass carrying 2 to 4 per cent. of copper), which inter- 
fered with the use of the ore for iron-smelting. Sella 
devised a machine carrying rotating electromagnets, by 
which the magnetic iron ore was separated from the non- 
magnetic copper ore, so that both could be utilised. 
Other machines on similar principles were subsequently 
devised, and, naturally enough, they emana' from 
countries rich in deposits of magnetite, such as Scandi- 
navia and some of the Eastern States of America. 
Sweden especially took a prominent part in the develop- 
ment of the magnetic system of separation, and the 
Wenstrém machine, patented in 1884, which was one of 
the first practical machines brought out, is still largely 
used, as it is well adapted to the separation of lump ore. 
Other machines, more particularly designed for the treat- 
ment of finely-crushed ore, were brought out in a 
succession, and to-day one of the main difficulties that 
beset the mining engineer lies in the selection of the most 
suitable machine for any given purpose, out of the vast 
number with which the market is flooded. All these 
machines work either by means of a moving magnetic 
field, produced by travelling pole - pieces, passing 
through the mass of crushed ore, or by causing a stream 
of the ore to traverse a stationary field, these results 
being obtained either by travelling-belts or revolving- 
drums, or, as in the case of ison’s machine, by 
the deflection of a falling stream. Ib soon became 
apparent that, where very clean concentrates were 
required, the best results could only be obtained by 
applying magnetic separation to 4 pulp of mineral sus- 
pended in water, and wet magnetic separators were soon 
introduced, and are to-day preferred wherever possible : 
they avoid the necessity for artificial drying, which is, 
moreover, in the case of minerals that contain iron 
pyrites, apt to affect the magnetic susceptibility of this 
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were nevertheless affected by powerful magnetic fields 
but it was not until 1896 that this principle was applied 
to the separation of minerals by J. P. Wetherill ; he 
succeeded in separating a series of minerals, al! \, ry 
feebly magnetic, from the somewhat more feebly magnetic 
zinc oxide and other zinc ores of New Jersey by the use 
of very powerful magnetic fields, produced by means of 
electro-magnets with wedge-shaped pole-pieces; and since 
his original invention, this principle (the magnetic separa. 
tion of non-magnetic material, as it is sometimes cal]ed) 
has found an extended application, one of the most recent 
being the magnetic concentration of specular hematite 
by the Edison deflection method, using pole-pieces of the 
Wetherill type. Such separations as that of wolfram from 
tin-stone, of raw spathic ore from zinc-blende, of garnets 
from silver ore, which are necessary before any rational 
metallurgical treatment of the ores is possible, but which 
offer insuperable difficulties to the ordinary methods of 
dressing, have been rendered possible by the adoption of 
the Wetherill principle; and I see no reason to doubt 
that it will find still more extended application in the 
future. I may point out that no successful wet separator 
for feebly magnetic minerals has yet been devised. This 
is a problem presenting numerous difficulties, but pro- 
bably quite capable of solution, and, at the came time, 
a worth solving. 
gnetic separation, though so comparatively novel, 
has already been extensively applied, the largest installa- 
tions being naturally those for the treatment of iron ores, 
At the present moment the output of high-grade mag- 
netite concentrate produced by this process in Sweden 
cannot fall far short of half a million tons per annum, and 
in Norway active preparations are in progress for work 
on a much larger scale at Dunderland, Salangen, Ofoten, 
and Sydvaranger, from which a yearly output cf fully 
2 million tons of high-class iron concentrates is expected. 
Attempts to utilise other properties of minerals for 


MINES UNDER THE COAL MINES REGULATIONS ACTS. 
MINES UNDER THE METALLIFEROUS MINES REGULATIONS ACTS. 


mineral sufficiently to interfere seriously with the success 
of the operation. Attempts have been made to devise 
magnetic separators without moving parts, by the use of 
polyphase rotating fields; but although the idea looks 
promising, no satisfactory machine on this principle has 
yet been constructed. 

At firs) magnetic separation was only applied to the 
naturally m 
it was soon, however, extended to certain other minerals 
that can be rendered magnetic by heating, such as spathic 
iron ore, brown hematite, iron pyrites, &c. As early as 
1875 a magnetic separator was used at Przibram for 
separating roasted spathic ore from zinc blende, this 
forming an excellent ame of the value of magnetic 
separation. The presence of spathic iron ore causes great 
difficulties in smelting zinc ores, as the ore forms a readily 
fusible silicate of iron, which destroys the zinc retorts; at 
the same time, the densities of the two minerals are so 
nearly the same that separation by ordinary dressing is 
impossible. The application of magnetic separation has 
solved the difficulty, and has rendered available for the 
smelter numerous ferriferous zinc ores that were pre- 
viously useless. The process is receiving an extended 
application in America for treating argentiferous galena 
and zinc-blende, finely divided, and intimately mixed with 
a large proportion of iron pyrites, in which the proportion 
of zinc is too high to odenit of the ore being smelted 
direct, whilst the large amount of iron pyrites present 
interferes with ordinary wet dressing. This ore is 
crushed, and then gently heated, which renders the 
pyrites magnetic, so that it can be removed by a mag- 
netic Le yew pl ; the dressing of the residual mixture of 
zinc and lead ores by the ordinary methods then offers no 
particular difficulties. 2 

Whilst the ordinary methods of magnetic separation 
were thus extending the sphere of their applicability, 
another form of magnetic separation was coming to the 
front. For a long time the method was confined to 
minerals that were naturally or artificially magnetic in 
the every-day acceptance of that word; that is to say, 
were capable of being attracted by an ordinary horseshoe 





magnet. Faraday had discovered, as far back as 1845, 
that numerous bodies, not magnetic in this ordinary sense, 


their separation may be said to belong wholly to the 
present century. Thus Messrs. Blake and Morscher, in 
1901, and Mr. Negreanu, in 1902, have attempted to use 
electrostatic methods, depending upon the variations in 
the electrification of minerals due to their varying electric 
conductivities ;- the former of these two methods has been 
used with success for the dressing of blende in the United 


etic ores, magnetite, and magnetic pyrites ; | States 


Finally, the difference in surface tension has been 
employed in Elmore’s oil separation process, in the 
various flotation processes, devised since the discovery of 
the principle by C, V. Potter in 1901, and applied to the 
very intractable zinc-lead ores of the Broken Hill district 
of New South Wales, and, finally, in the Elmore vacuum 
process. All these processes seem to depend upon the 
differential adhesive force with which water, oil, or gas 
cling to the surface of different minerals. These methods 
are still in their infancy, and the underlying principles 
cannot yet be said to be properly understood, but already 
they promise to be of great value in recovering valuable 
material from slimes that are not amenable to any other 
mode of treatment, particularly for treating those inti- 
mate mixtures of zinc-blende and galena that have for so 
long defied the ingenuity of both miners and metallurgists. 
There are grounds for hoping that many of the problems 
that have hitherto baffled the ore-dresser may be solved 
by some application of these modern methods. 

Safety.—The last problem to which I propose to refer, 
far more briefly than its importance merits, is that of 
winning the earth’s mineral wealth with the minimum of 
risk to the workers, of health, life, and limb. As regards 
the first of these, mining may be said to be, upon the 
whole, a fairly healthy occupation, although the fact that 
it is sufficiently arduous work to prevent any but the 
more robust from engaging in it to some extent compil- 
cates the question, whilst for the same reason miners are 
mostly men in the prime of life and in its healthiest 
period; thus in 1900 the census returns showed that 
nearly two-thirds of Cornish metal-miners were between 
the ages of twenty and fifty. It may be remarked that 
coal-mining appears to bea very healthy occupation, whilst 
metal-mining seems to entail a death-rate from disease 
somewhat above the average, due in the main, no doubt 
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to the prevalence of pulmonary diseases, which play a 
prominent part in the death-rate of metal-miners ; thus 
in 1880 83, 62.4 per cent., and in 1890 92, 55.9 per cent. of 
the total deaths amongst metal-miners were caused by 
pulmonary affections. The desirability of diminishin 
the amount of dust produced in rock-drilling, whic 
appears to be one of the main causes predisposing to these 
diseases, has already been referred to. Other improve- 
ments will, no doubt, be brought about more or less 
automatically, as large low. le ore-bodies become the 
objects of exploitation instead of the richer but narrower 
veins, where h iz conditions are necessarily far less 
satisfactory. ere has been an isolated outbreak of 
ankylostomiasis in a Cornish tin-mine,* but experience 
there seems to prove that this dangerous disease can be 
efficieatly guarded against, if reasonable precautions are 
taken, and if the men are taught to understand the risk 
involved in neglecting these. Occasional complaints are 
heard that one or other of the explosives used under- 
und gives off fumes injurious to the mine workers, but 

there seems little foundation for any such complaint, and 
with the use of ordinary caution on the part of the 
miners themselves, and the extended employment of 
efficient systams of ventilation, it should entirely dis- 
appear. 

ym long as human nature remains what it is, come 
strenuous work like mining must always be attended by 
a certain risk of accidents; as long as these are really 
accidents—that is to say, casualities that could not be 
foreseen or averted—little can be said or done ; such must 
necessarily occur, for example, when handling even the 
safest of explosives by the most approved methods. But 
we have a right to insist that casualties due to ignorance 
or gross carelessness should be rendered practically im- 
pos:ible, and a broad distinction should be drawn between 
these and true accidents. When, for instance, a man sees 
fit to thaw frozen "mp in a frying-pan, there is nothing 
accidental about the resulting explosion, except it be the 
fact that a man so ignorant or so reckless should have 
been entrusted with so dangerous an explosive. 

A study of the official statistics of accidents at mines 
shows that during the last thirty-five years (see diagramt 
opposite) there has been an improvement, though not a 
very marked one, in the accident death-rate amongst 
mine workers underground in metal mines, whereas 
during the same period the death-rate amongst workers 
underground in coal-mines has been reduced to nearly 
one-half ;¢ so that whilst before 1880 coal-mining was 
more dangerous in this respect than metal-mining, the 
position 1s now reversed, and metal-mining involves 
greater risk to the miner of a fatal accident than does 
coal-mining ; I am using the words a and 
“‘metal-mining” in their legal sense, as defined by the 
Mines Regulation Acts, which, though it is not scienti- 
fically correct, seeing that a mine of stratified ironstone 
ranks as a coal-mine, and a salt-mine as a metal-mine, is 
yet near enough to the truth for my present purpose. When 
metal-mining in the strictest sense is examined, the case 
is even worse; thus in 1906 the accident death-rate for all 
workers underground in this country was 1.424 per 1000, 
whilst in Cornwall, which is an exclusively metal-mining 
county, it was as high as 3.63 per 1000. No doubt some 
of the amelioration in the working conditions in coal- 
mines has been due to improvements in safety lamps and 
in explosives, but in my opinion it is mainly due to the 
better training and education of the -miner, and to 
his better appreciation of the dangers of his calling. This 
view is borne out by the Prussian mining statistics, 
covering nine-tenths of the miners of Germany, which 
show that the ave death-rate amongst coal-miners is 
much higher than it is amongst metal-miners,§ the educa- 
tional level of both classes of men in Germany being 
about the same. 

The Eight Hours Bill may, if it becomes law, increase 
the death-rate in collieries sufficiently to modify these 
figures, and obscure the facts here stated ; nevertheless, 
the relative safety of these two branches of mining in 
this country at the present moment deserves our most 
careful consideration. I hold that the great improvement 
that has taken place in the safety of coal-mining is due to 
a very large extent to the Coal Mines ulation Act, 
which requires a certificate of competenc fore a man 
is allowed to take charge of a colliery, whilst a man is 
legally entitled to a metal-mine whatever his 
qualifications, or lack o} a may be. The 
result has been the raising of the standard of education, 


* Report by Dr. J. S. Haldane to the Secretary of 
State for the Home Department on an outbreak of 
ankylostomiasis in a Cornish mine, 1902. 

+ Extracted from the Home Office General Report and 
Statistics of Mines and Quarries, 1907. 

+ Average annual accident death-rate in Great Britain 
per 1000 persons employed underground, taken for 
quinquennial periods :— 
Quinquennial Periods, 

76-1880 ., 





In Coal-Mines. In Metal-Mines. 
es 2.752 2.170 


1876 

1881-1885 | 2.310 2.338 
1836-1890. 2.038 2.116 
1891-1895 1.636 2.250 
1396-1900 |. 1.458 1 838 
1901-1905. 1.402 1.648 


Death Rates per 1000 Workers (Underground and 
Surface) in Prussia. 


TP 


18 : In Coal Mines. In Metal Mines. 
91-1990 .. a ’ 2.474 1.062 
1901-1995 ., on os 1.975 1.026 
1905-1996 ., ee se 1.967 1.088 

; U:derground Workers Only. 
1905-1906 .. 2.245 1.411 


Zeitschrift f. Berg-, Hiitten-, u, Salinen-Wesen im 
reuss. Staate, vol, lv., 1907, Statistics, page 47. 





and therewith the standard of intelli amongst coal- 
miners all round ; and it is to this tact that I ascribe in 
the main the greater degree of safety that attends British 
coal-mining as compared with metal-mining to-day. In 
other words, I wish toemphasise my belief that improved 
technical training, and improved education, particularly 
in the scientific facts that underlie the practice of his 
work, form the miner’s best possible safeguard against 
accident, and that the solution of the 
make mining a safer occupation than it 1s to-day will be 
found in a sounder and more rational system of technical 
training for the miner. 

This suggestion is the last that I shall venture tosubmit 
to you to-night, nor do I see in what terms I could more 
fittingly conclude a lecture before an Institution that has 
done more, perhaps, than any other in the cause of 
technical education, especially seeing that it is a lecture 
in honour of a man who, throughout his long connection 
with this Institution, was ever in the closest sympathy 
with that same cause. 





CATALOGUES. 

Tue Bostwick Company, 16, Gray’s Inn-road, W.C., 
send us circulars relating to their iron gates, including 
Clark’s patent collapsible iron gate. 

Messrs. Isaac J. Abdella and Mitchell, Limited, Bris- 
combe, Stroud, have sent us an almanack ing illustra- 
tions of launches, launch engines, &c., built by them. 


Messrs. George W. Jackson, Inc., 46, Wall street, New 
York, have issued a catalogue consisting of a series of 
drawings and views of their steel-sheet piling, made up 
of interlocking rolled channel and joist sections. 


Messrs. A. Haworth and Co., Luton, send us a circular 
calling attention to their rack-cutting attachment for 
fitting to milling-machines, self-acting boring attachment, 
sensitive drilling-machines, slotting-machines, &c. 

Messrs. Holt and Willets, Lion Works, Cradley Heath, 
have published a circular devoted to a description of their 
overhead tracks and run-ways and trolleys fitted with 
‘*Climax ” worm-geared pulley-blocks. 


Messrs. W. H. Palfreyman and Co., 17, Goree Piazzas, 
Liverpool, have sent us leaflets relating to their rust- 
preventives for bright metal surfaces, and of their hydro- 
carbonated bone-black for case-hardening. 


Messrs. Mavor and Coulson, Limited, 47, King-street, 
Mile End, Glasgow, have issued a card showing the 
method of using their pick-quick long-wall coal-cutting 
machine for ‘‘ opening out.” 


A circular giving a brief description, with sizes and 

— of their voltage transformers for metallic filament 

ps comes to hand from Messrs. Johnson and Phillips, 
Limited, Victoria Works, Charlton, 8.0., Kent. 


A pamphlet issued by Messrs. Siebe, Gorman, and Co., 
Limited, London, 8.E., describes breathing A ge 
made by them under the terms of the Fieuss, and Davis 
and Hill patents. This apparatus was recently descri 
in the columns of ENGINEERING. 


Messrs. A. A. Jones, Pollard, and Shipman, Limited, 
New Century Works, East Park-road, Toutes, have 
sent us a large sheet of illustrations of drilling-machines, 
dry and wet grinders, tool and cutter grinders, and other 
shop implements. ~ 


The Ailsa Craig Motor Company, Strand-on-the-Green, 
Chiswick, W., have issued a booklet entitled ‘‘ Marine 
Motor Installation,” which consists of a series of instruc- 
tions on the installation of motors in boats, and on their 
control and working when installed. 


A circular to band from Messrs. Wright and Wood, 
Century Works, Halifax, gives illustrations, particulars, 
and prices of continuous-current polishing motors, shunt 
and compound-wound protected motors, and series-wound 
crane motors. 


The Machine-Tool Company, Limited, London-road, 
Nottingham, have sent us their April list of new and 
second - hand machine-tools in stock at Nottingham, 
engines, blowers, and other machinery also being stocked 
by them. 

A pamphlet entitled ‘‘ Electricity in Mines” is to hand 
from the British Thomson-Houston Company, Limited, 
Ragby. This —_ examples of the ada “we of elec- 
trical power to such purposes as winding, haulage, pump- 
ing, the driving of picking volte, &e. 

Messrs. Holden and Brooke, Limited, West Gorton, 
Manchester, describe, in a circular that has reached us 
recently, Green’s patent valve, in which two valves are 
brought down on to their seats by one hand-screw gear. 
It is quick opening, and gives good, yet rapid, control. 

A series of leaflets have come to hand from Messrs. 
Dunn and King, Limited, Carron Bridge Wire-Rope 
Works, Larbert, N.B., giving particulars of their makes 
of steel- wire hawsers, rigging ropes, non - rotating 
ropes, &c, 


A circular received from the Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, E.C., is 
devoted to their crushing and grinding machinery, and 
in particular to their ‘roll jaw” fine crushers, of which 
the sizes and capacities are given. 


Mr. 8. N. Brayshaw, 2, Malberry-street, Hulme, Man- 
chester, sends us a circular dealing briefly with oil and 
as-heated furnaces for hardening “ye steel, a salt- 
th furnace, as well as a pamphlet showing a great 
variety of milling-cutters, reamers, &c. 


Messrs. Applegarth and Co., 11, Queen Victoria- 
atreet, E.C., Sis cesenlly tanned dled ing to the 





Clarinco ‘‘Fire-Demon ” chemical fire-extinguisher, the 
Denayrouzs respirator, eye fs yg ye &c., and the 
“Simplex” patent porta rill, for which they are 
agents. 

A circular from Messrs. Morris and Lister, Carlton 
Works, Coventry, gives particulars and prices of induc- 
tive loads or choking coils for testing alternators and 
transformers. These are of two patterns—either air or 
water-cooled, and made in sizes from } k.v.a. to 1050 k.v.a. 
capacity. 

The Woleeley Tool and Motor-Car Company, Limited, 
York-street, Westminster, 8.W., have issued a pamphlet 
entitled ‘‘ Motor Traction Up-to-Date,” which is descrip- 
tive of the Siddeley 18 and 30 horse-power chassis, of 
their motor omnibuses, vans, fire-brigade hose-tende:s, 
lorries, wagonettes, cabs, &c. 

Messrs. R. Waygood and Co., Limited, Falmouth-road, 
8S.E , send us a circular, illustrated in colour, describing 
recent patterns of lifts installed by them—as, for in- 
stance, in the new War Office, where they have installed 
five electric passenger and eighteen electric goods and 
service lifts. 


The Standard Scale and Supply Company, Eitehare, 
Pa., U.S.A., whose representatives are the South Britis 
Trading Company, Limited, 13, Wilson-street, London, 
E.C., send us a small pamphlet giving particulars and 
prices of a number of patterns of platform scales, port- 
able and fixed, for grain, coffee, &c., dump scales, rail- 
road-track scales, &c. 


The International Time-Recording Company, 151, City- 
road, E.C., in a series of circulars describe their new 
model of time-recording apparatus for shops, offices, &c , 
in which the * punctual” times are shown in blue ink, 
and the “‘ late,” “‘left early,” and “‘overtimes ” are shown 
in red, thus at once directing attention to any but normal 
time-keeping. 

Messrs. Woodnutt and Co., St. Helens, Isle of 
Wight, have sent us a pamphlet describing Westmacott’s 
agg od self-contained heavy-oil vaporiser and carburettor 

or internal-combustion motors. For starting, a blow- 
lamp is needed for a short time, but when running the 
jo ene tubes are kept sufficiently heated by the 
exhaust gases. 


Messrs. John Sutcliffe and Son, Limited, Halifax, have 
recently issued a pamphlet dealing with wood-working 
machinery, in which is noticed circular-saw benches, 
band-raws, planing and jointing-machines, general joiners, 
guards, grinding-machines, vertical spindle moulding- 
machines, tenoning and trenching-machines, as well as 
sundries, tools, fittings, accessories, &c. 


From the Brown Hoisting Machinery Company, Cleve- 
land, Ohio, U.S.A., there comes a poe descriptive 
of their locomotive cranes fitted with Brown patent grab- 
buckets for handling coal, ore, sand, &c. A large number 
of illustrations are given of these cranes in service, as, 
for instance, coaling engines, filling hoppers, unloading 
barges, &c. 


“Electricity in eee ” is the title of a 
— to hand from the Electrical Company, Limited, 

haring Cross-road, W., which describes and illustrates 
several ne presses, &c., driven by electric motors. 
Another pamphlet from the same firm describes electrical 
installations in eotton mills, and the steam-turbine equip- 
ment on the Hamburg-Amerika liner Kaiser. 


The Engineering Supplies, Limited, 28, Victoria-street, 
Westminster, 8.W., have sent us a circular from which 
we see that there are some 1432 locomotives in service 
and 1297 in course of construction on which Schmidt’s 
superheaters are fitted. Of these, seven are on the Lanca- 
shire and Yorkshire Railway, five on the London, 
Brighton, and South Coast Railway, and one on the 
Great Central Railway. 


A booklet to hand from Messrs. Richard Klinger and 
Co., 66, Fenchurch-street, E.C., is concerned witb the 
Klinger auto-lubricator for motor vehicles, in which so 
many parts are absent that it is somewhat difficult to say 
in what it actually does consist. There are no valves, 
springs, packed parts, no sight-feeds, adjustments, &c., 
but the apparatus consists of a series of very small pumps 
driven by chain, belt, or shaft. 

A pamphlet containing a series of views of their works 
and recently-built machine-tools has been issued b: 
Messrs. De Fries et Cie., Aktien-Gesellschaft, Diisseldorf, 
whose agents in the United Kingdom are Messrs. Ludw. 
Loewe and Oo., Limited, 30 and 32, Farringdon-street, 
E.C. The machines illustrated include a large variety of 
patterns of boring-machines of the pillar or standard 
type. 





Tur German Navy.—The German cruiser Blucher bas 
just been launched at Kiel. She carries a crew of 790 
officers and men, as compared with 650 carried by the 
Sharnhorst. The increase is necessitated by the power 
of the engines and armament of the Blucher. The cruiser 
has a prescribed speed of 26 knots. The German Ad- 
miralty is contemplating the establishment of a new 
ono | for repairs to be carried out in conjunction with 
dry docks at Brunsbuttel on the Kiel Canal. The object 
is to secure a body of skilful workmen near the embouchure 
of the canal in order that repairs may be executed 
readily at any moment. The firs) German submarine has 
a pro Cant. of 240 tons, and a length of 140 ft. over all. 
She will be able to traverse a distance of 1000 miles on 
the surface. The average depth to which she will go 
when she makes a plunge has been fixed at 123 ft. She will 

a crew of 10 men, and she can remain submerged 
for 24 hours. She carries three torpedoes. 
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THE BOILER EXPLOSION AT 
WEDNESBORY. 


A FORMAL investigation, under the provisions of the 
Boiler Explosions Acts, has been held by the Board of 
Trade with regard to the circumstances attending the 
explosion of a boiler-valve at the Monway Works of the 
Patent Shaft and Axle-Tree Company, Wednesbury. 
The explosion resulted in the death of one man and 
injury to several others. The investigation was held at 
the Lown Hall, Wednesbury, the Board of Trade Com- 
missioners being Mr. F. Sims Williams, barrister, who 
presided, and Mr. G. Fullerton Bell, engineer. Mr. G. 
U. Vaux appeared for the Board of Trade, and Mr. E. 
Beale, Birmingham, represented the Patent Shaft and 
Axle- ree Company, 

In opening the case Mr. Vaux stated that the boilers 
were cleaned out every three weeks, and were scali 
every year. The cause of the accident was the failure, 
or the explosion, of a stop- valve chest in No. 56 
boiler. ‘I'he boilers were under insurance, but the 
policy did not include the fittings. The makers of 
the valve-chest castings were Messrs. C. H. Broughton 
and Co., und they were supplied to Messrs. Marsden and 
Stansfield, Brighouse, who completed the valve-chest. 
They were tested up to 240lb. per square inch by 
hydraulic pressure, and forwarded to Mr. John Thompson, 
ot Wolverhampton, boiler-maker, and titted to the boiler. 
It would appear that on March 31, last year, the works 
had been shut down for repairs, and only two boilers 
were required for use, and this particulur boiler was 
thoroughly examined by the inspector of the insurance 
company. On April 9 orders were given by the works 
manager (Mr. Knowles) to have steam raised in No. 55 
boiler, so that No. 56 could be prepared for the annual 
visit of the insurance company’s inspector. Albert Hill, 
the principal stoker, opened the stop-valve of the boiler, 
and shut the stop-valve of No. 56; but though he opened 
the draining valve of No. 56 to its fullest extent, there 
was no explosion. 

On the morning of April 11 four men were deputed to 
scale the inside of the boiler. Their names were Saxon, 
Chambers, Purcell, and Young; and four labourers, 
named Parker, Cooksey, Jacques, and Harvey, were en- 
gaged to clean the flues. 

William Mason, a foreman, who examined the mount- 
ings, noticed that the valve wasin order. When the 
labourers entered the right-hand fiue they discovered 
that water was coming through the brickwork. A lead- 
ing stoker named Moses James, and Harvey and Cooksey 
went on the boiler to fix some plates in position, Parker 
and Jacques ang in the stokehole, and there were 
other men inside No, 56, The pressure on the boiler was 
about 96 lb., and the plates having been placed in position, 
the men left the top of the flue. ‘I'he valve-chest of No. 56 
boiler immediately exploded. Cooksey was struck on the 
leg, which was broken, and the top flange being severed 
from the body of the valve-chest, cau steam to rush 
into the boiler, scalding the three men who were working 
there. One of these, John Purcell, died as the result of 
his injuries, Several other men were scalded about the 
arms and legs, but recovered. The preliminary inquiry 
by a Board of Trade engineer revealed the fact that the 
draining-valve of No. 56 boiler was partially closed, 
though it was stated to have been completely opened 
when the boiler was disconnected. 

Mr. Beale stated he had received a medical certificate 
showing that Cooksey had had to go into hospital again, 
suffering from che after-effects of the accident. It was 
believed that he had some splinters of the bone in his 
broken leg. , 

Mr. Vaux suggested that the inquiry might proceed, 
and, if necessary, they could consider later whether it 
should be adjourned. 

Evidence was then taken. 

Albert Edward Lane, assistant works manager to Mr. 
John Thompson, boiler-maker, Wolverhampton, stated 
that the boilers were +) on in 1904, and the fittings of 
the valve tried at 240 lb. pressure, the working pressure 
being about 120 lb. 

William Marsden, of Messrs. Marsden and Stansfield, 
Brighouse, said that the valve castings supplied by Messrs. 
Broughton were tested at double the working pressure, 
the particular valve which exploded being tried at nearly 
300 Ib. pressure. 

T. KR. Knowles, works manager, stated that he 
could not mre any reason for the explosion. The chief 
engineer, Mr. Gu ot was responsible for the boilers, 
and worked under his directions. 

William Mason, foreman, deposed that he examined 
the draining-valve of boiler No. 56, and left it open. He 
left it about three turns open, and it was then acting 
peroealy. He did not examine the other draining- valves, 
because the boilers were working. He then put the men 
into the boiler to do the scaling. 

The Commissioner ; Wag that before you examined the 
valve or not? 

Witness replied it was about the same time, but he 
could not remember whether it was before or after. All 
the men had previously had experience of cleaning boilers, 
but he could not say whether these same mon had cleaned 
No. 56 when it was previously cleaned for the insurance 
company’s inspection. The information might be got 
from the time-sheets. On this date he gave no special 
instructions to the men that he could remember. He 
had previously given them instructions, but could not 
remember the dates. 

Mr. Vaux: Do these men, when they are cleaning the 
boiler, work under the leading stoker?—No, Sir; not 
exactly ; they work under me. 

Do you know if these men were aware it might be 
dangerous to tamper with valves?—Yes; on previous 
instructions, 


ed | working order. 





Who gave them previous instructions ?— I did. 

On what dates? I could not say, but they have had 
previous instructions 

The Commissioner: It would be specially dangerous to 
close down the valve of No. 56, the short one, would it 
not?—Yes, Sir. Witness further said he did not know 
that water dropped out of that un to the men who were 
working. The first intimation he had that water dropped 
out was after the explosion. Witness added that it was 
after the explosion that he saw some sheeting on the 

iler. The warning he gave to the men against touching 
the valves was that if they did so they would “get the 
sack.” His theory of the explosion was that the drain- 
valve became gutted with water, and that the cause of it 
was priming. 

Albert Hill, leading stoker, gave evidence to the effect 
that when he left work on April 11 the valve was in 
If it only required three turns to close 
it after the accident, someone must have tampered with it 
in the meantime. 

Moses James, another stoker, said that before the 
accident steam and water came from the valve, and he 
went to put a sheet under the water to stop it running 
into the flues, when the valve burst. RS 

Other workmen were called, but all denied having inter- 
fered with the valve which burst. It was admitted that 
the water running from the valve had made its way 
through the brickwork into the flues, causing discomfort 
to the men employed there. These men stated they had 
been warned by Mr. Mason not to interfere with the 
valves or taps. Cooksey, who was brought from the 
hospital to give evidence, stated that he could not recol- 
lect what took place, although he did not interfere with 
the valve. 

William Tremaine, engineer-surveyor to the Board of 
Trade, described his examination of the fractured valve. 
Although it was slightly defective, the valve appeared to 
be a good sound casting. He estimated the safe working 
pressure as 195 1b. to the square inch. In his opinion 
the explosion was due to water-hammer action—the 
impact of water which had collected in the pipes 
and had then been set in motion. He thought the ex- 
haust-valve was either interfered with or else became 
inoperative for a time, thus causing water to accumulate. 
When the valve again became operative the water would 
be disturbed, and the momentum it obtained would frac- 
ture the chest. 

By Mr. Beale: He did not think it possible for the 
fracture to have resulted from an expansion of the spindle 
of the valve. He agreed that the suggestion as to an 
impact of water was merely a theory, and that he should 
have expected some preliminary shocks to have been 
heard before the valve actually burst, whereas all the 
evidence was to the effect that no such noise was heard. 

Mr. E. Beale, in addressing the Commissioners on 
behalf of the Patent Shaft and Axle-Tree Company, 
stated that there was no hammering in the pipes or any 
indication that the drainage was not sufficient to carry off 
the water, and therefore there could be no blame on that 
count. There could be no question that the valve was 
opened by Hill, and was subsequently examined by Mr. 

n, and unquestionably it was then working to its 
full extent, and acting properly. The company would 
have stopped the works to have this boiler-cleaning done 
if there hed been the slightest supposition that an explo- 
sion was likely to occur, but everything was working 
properly, and the drains were giving no trouble. The 
question as to how far the valve was open would, he 
believe, never be properly answered. There was abso- 
lutely no evidence that the valve had been tampered with, 
and it was admitted that the defect in the valve could not 
have been discovered without opening the valve. He did 
not think there was any negligence with regard to the 
safety of the boiler, and the effect of the small drain-pipe 
was, as o— the safety of the boiler, a trivial matter, 
because there was only occasional damp there, and no 
perpetual damp spot. There was absolutely no failure of 
the company’s system of instruction, for every man who 
had been called fully understood his instructions. 

Mr. Vaux, for the Board of Trade, urged that, with the 
exception of Mr. Knowles and Mr. Guyatt, not a single 
witness had been able to give direct answers to simple 
questions. Had there been priming, he contended that 
it must have made itself evident in the engine-room, and 
therefore it would have been easy for Mr. Guyatt, the 
engineer, to have produced evidence of this. He also 
dismissed the suggestions of fatigue of the metal and 
pune of thespindle. If the evidence of the men was 
to lieved, and no one had tampered with the valve, 
then there was no theory left for the accident, which was 
most unsatisfactory. it was significant, however, that 
this explosion took a just as the men had finished 
putting a sheet on the boiler. He argued that the valve 
would be shut down for the sheet to be put on, and then 
reopened. This would at once occasion water-hammer, 
or very shortly after, and the explosion would occur. 

The Commissioners, who had previously examined the 
boiler and fittings, in giving their judgment stated that 
the evidence showed that the stop-valve chest was 
specified to withstand a strain of 120 lb. to the 
square inch, but was actually tested by the makers 
x hydraulic pressure up to 240 1b. to the square inch. 

be boiler in question was emptied for the annual 
visit of the insurance company’s inspector; but, through 
an inadvertence, the precautionary measure of cutting off 
the steam-pipe connecting with other boilers in working, 
by means of a blank fi was omitted when the atop- 
valve was shut down. Originally, the drain-pipe con- 
nected to the valve which burst discharged into a conduit, 
but some two years ago was shortened to about 18 in., with 
the result that the water dropped on to the brickwork 


and oR through into the flue. It was ad- 
mit that two men, named Harvey and Cooksey, 





who were engaged in cleaning the flue, found the water 
was dropping on them, and accordingly went to put 
an iron plate under the pipe to carry the water oi, 
This had apparently been the practice on other occa- 
sions, so that the inference was that the use of a blauk 
flange had been previously omitted. When-the men 
were placing the plate in position, the drain-pipe was 
discharging steam and water, and would cause them 
inconvenience, and the valve-chest fractured before they 
could get away, the result being that steam escaped into 
the boiler in which men were at work. The conclu- 
sion to which they had come was that, prior to the 
explosion, the drain-valve had been tampered with by 
someone, having been shut down and partly opened again, 
and this view was supported by the evidence of the fore- 
man engineer. A defect in the valve had been spoken 
to, but did not appear to have affected its safe work- 
ing, and in their opinion the cause of the explo- 
sion was an impact of water, commonly known as 
‘*water-hammer,” which had condensed and accumu- 
lated in the branch pipe through someone tampering with 
the drain-valve. hey also thought a }4-in. drain-pipe 
was too small, and might have contributed to the action 
of the water. The general arrangement of the steam- 

ipes was also unsatisfactory, as far as this particular 

iler was concerned, while the drain-pipe, when 
shortened, was defective. They were of opinion that 
there was not an adequate disconnection of the boiler 
from the main steam-pipes, and that it was dangerous to 
have allowed men to go into the boiler with only a stop- 
valve to keep out the steam. If a blank flange had been 
put on, the safety of the workmen would have been 
ensured. 

As regarded the question of responsibility, the Com- 
missioners said. they had, after some hesitation, come 
to the conclusion that the general works manager, 
Mr. T. R. Knowles, was not personally to blame for the 
explosion, but that the chief engineer, Mr. Guyatt, and 
the foreman, Mr. Mason, were to blame. They were, or 
ought to have been, aware that the drain-pipein question 
had been shortened, and was discharging water on to the 
brickwork, that the flue-cleaners were adopting a clumsy 
expedient to obviate the annoyance it occasioned them, 
and that it was highly probable that labourers of this 
class might temporarily close the drain-pipe, which was 
the cause of the trouble. The defect should have been 
discovered and remedied. In giving their judgment 
they expressed no opinion as to legal liability, which 
might involve matters foreign to that inquiry. They, 
however, held that the officials named were respon- 
sible for the efficiency of the boilers and plant, and 
for the exercise of adequate supervision. The case 
was not one of an inevitable accident; on the con- 
trary, they thought it could have been averted by rea- 
sonable precautions, and the exercise of reasonable care 
and supervision. They, however, thought the iustice of 
the case would be met by ordering the company to pay 
1002. towards the expenses of the inquiry. An order was 
made accordingly, and the inquiry, which had extended 
over four days, then concluded. 








Baura.—Plans for important works for the improve- 
ment of the port of Bahia have been approved by the 
President of the United States of Brazil, and contractors 
are to commence operations in the course of this year. 
Bahia is the third port of Brazil in regard to its com- 
merce, coming after Rio de Janeiro and Santos. At one 
time Bahia was rded as the capital of Brazil; and the 
French admiral, Monchez, who has carefully studied the 
Brazilian coast, expresses the opinion that the Bay of 
Bahia is even more favoured by nature than that of Rio 
de Janeiro. 


Iratian Cruisers.—According to the Moniteur de la 
Flotte the armoured cruisers Pisa and Amalfi, in course 
of construction at Leghorn, differ slightly from the San 
Giorgio, though they are to have the same speed, the 
same armament, and approximately the same dimensions 
asthe latter. The San Giorgioand San Marco have four 
funnels, placed two by two between the two masts, while 
the Pisa and Amalfi are to have three large funnels in 
front of their single mast. The principal dimensions and 
features of the two ships are the following :— 


Total length. . - és a 140.5 m. (461 ft.) 
Length between perpendiculars 130 ,, (426,,) 
Extreme breadth .. ok * 21.06 ,, ( 69,, ) 
Height of freeboard amidships. . 5 m. (16 ft. 5 in.) 
Normal draught... o4 ar 7.18 ,, (23 5, 6» ) 
Maximum draught. . 7.43 5, (24 55 455) 
Displacement 10,118 tons 


Engine power 19,000 h.-p. 
Speed Ng * 22.5 knots 


The cruisers will be propelled by two vertical triple- 


ex ion engines, supplied with steam from twenty-two 
Belleville in The belt armour will be 2.27 metres 
(7 ft. 5 in.) high, of which 1.10 metres (3 ft. 7 in.) 
is to be below water-line ; its thickness will range 
from 203 to 83 millimetres (8 ip. to 3fin.). The deck 
armour will have a thickness of 26 millimetres (1 in.). 
The armament is to consist of the following Vickers 
guns:—Four of 254 millimetres (10 in.), 45 calibres, in 
two axial turrets, covering 260 deg. ; height of centre line 
of gun above water-line, 7.60 metres (25 ft.). Eight 190.5- 
millimetre (7}-in.), 45-calibre guns, mounted in pairs 1 
broadside turrets, and covering 160 deg. ; height of centre 
line of gun, 6.95 metres (22 ft. 9in.). Sixteen 78 5-milll- 
metre (3.1-in.) guns, eight 3-pounders, four Maxims, and 
three torpedo-launching tubes of 450 millimetres (17.7 1n. ), 
under the water-line ; one stern chaser above the rudder, 
and two in the rear of theram. The ram is to be pointed, 
as in the Garibaldi, the forefoot of the ship being cut 


down deep. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
6ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
The number of views given in the Specification Drawings is stated 


in each case ; where none are mentioned, the 
illustrated, 

Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform ? appar of 8d. 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the of a Complete Specification, 
aive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acte. 


ELECTRICAL APPARATUS. 


13,259. EL N. Hickley, Taunton. Brush-Holders., 
(3 Figs.) June 7, 1907.—A brush-holder according to this inven- 
tion comprises a clip device, in which the carbon brush is rigidly 
held, such clip device ane positively connected to a fixed spindle, 
on which it is endways adjustable without the intervention of a 
movable joint, a spring-con adjusting device for forcin 
the brush against the commutator, and whereby the degree o' 
pressure can be varied to suit requirements, and a holding-off 
device, whereby the brush can be held out of contact with the 
commutator when required. The brush-holder comprises a 
strip 1 that is turned over, as at 2, to impart a yielding spring- 
like action thereto, and is there secured to a spindle 3 attached 
to the machine. To enable the strip 1 to be adjusted endways 


Specisication is not 
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relatively to the commutator, a hole in its end 2 is made as a 
slot. The other end of the strip is bent to form a f}-8 
projection 9, and the extreme end of the strip is bent so as to 
project downward below its longitudinal portion, to form one of 
«he two jaws 1U and 11 by which the brush 12 is held. The jaw11 
is formed by a separate strip of metal fixed to the underside of 
the strip 1, and is provided with a notched tail-piece 11a which 
projects upwardly through the strip 1. The tail-piece lla con- 
stitutes one member of a device for regulating the pressure of the 
brush 12 on the commutator. The other member comprises a 
spring 18. By engaging the end of the spring 18 with one or 
other of the notches in the tail-piece lla the brush 12 can be 
pressed with different degrees of pressure against the commu- 
tator. (Sealed April 9, 1908 ) 


5155. Albion Motor-Car Company, iaentted, and 
T. B. ey” Scotstoun. eto-Electric e- 
Trators. [2 Figs.j March 4, 1907.—This invention has for its 
object to provide a magneto-electric generator for use for ignition 
inqulti-cylinder internal-combustion motors, and in which the 
rotor moves at engine or lower The improved generator 
is of modified “ Paccinotti ring” type having a stationary arma- 
ture and windings and a rotatory field. The field is bi-polar and 
consists of diametrically op pole-pieces, magnetised either 
by straight-bar permanent magnets, or the magnets may be semi- 
circular and embrace the armature ; or, instead of permanent 








magnets, electromagnets may be used. The armature is built up 
of Sector-shaped laminations mounted upon a stationary non- 
magnetic spider. These core- pieces are recessed and carry 
windings in the usual manner. The invention consists in the 
Provision of comparatively narrow radial air-gaps in the arma- 
turering. These gaps are arranged either between each wind- 
ing or between each pair of windings, and are therefore at 
either 60 deg. or 120 deg. to each other. It is usual with gene- 
_. of this type to short-circuit the armature coils, and when 
th — \t generated in them is at about its maximum to pee 

cir circuits, thus taking advantage of the current self-induced 


in the circuits owing to the rapid collapse of the lines of mag- 
netic force. For this reason it is desirable that the collapse of 
the lines of magnetic force should be as rapid as b The 
air-gaps forming the subject-matter of the 
materially hasten the collapse, thus materially increasing the 
efficiency of the generator, while if the gaps not of undue 
width the magnetic reluct of the armature as a whole is not 
seriously increased. In the example illustrated, which is suit- 
able for a six-cylinder motor, the rotatory field is f of semi- 
circular permanent magnets A, carried by a spider B, fixed to 
the shaft C, while the armature is built up of eector-shaped 
laminations D mounted upon a fixed non-magnetic spider E. 
These laminated core-pieces D are recessed, and carry windings G 
in the usual manner. The windings G, of which there are six, 
are connected each one to that one diametrically opposed to it. 
The windings may either be ted in parallel or in series. 
In either case, of course, they must be so connected as not to 
neutralise each other, but so that the sum of electric current 
enerated may be obtained, either in electromotive force or 
n increased current, according as they are either connected in 
series or in parallel. The core-pieces D are of such s‘ze and so 
di that there are left between them air-gaps II, the subject 
of the invention, these being between each winding, so that in this 
ime gaps H are at 60 deg. to each other. (Sealed March 
. 


4801. V. Poulsen, Co Denmark. 
less 7 bruary 27, 1907. — This 


Telegraphy. (2 Pigs.) fe 7 i 
invention relates to improvements in methods of cgulee, 
where the energy accumulated in the vibration circuit is 
periodically brought to ‘act on the wave-indicator con- 
nected to the vibration circuit. In accordance with the 
present invention, this is effected by periodically bringing the 
vibration circuit in which the energy is accumu out of 
resonance without opening the circuit itself. The accumulated 








less contracted passage, and also, in some cases, being partly water- 
jacketed. In carrying out the invention, a passage pp sey on 
one side of the r or combustion-chamber—that is to say, 
on the cold or water-jacketed part thereof, where such a construc- 
tion is employed, and in this passage the air inlet and exhaust 
outlet, and their valves, are arranged, the said valves being 
directly b¢ Hacer one another, and each opening inwards. @ is 
the water-jacketed cylinder. ¢ is the vaporiser having a water- 
jacketed portion d, and an oil inlet e, and connected to the 
cylinder by the contracted passage f, the axis of the vaporiser 








being arranged at an angle with the oat of the cylinder in order 





energy will then at once be brought to act on the wave-indicator. 
Referring to Fig. 1, a indicates a receiver antenna circuit, from 
which vibrations are induced in the coil b, which, ther with | 
the condensers c and d, form a closed vibration uit. The 

wave-indicator is here shown asa telephone e. At fis placed an | 
intermittent contact device, which contact device may be a! 


fig. 2. 











mechanically or electrically-driven interrupter of any kind, and , 
at kacondenser. If the contact at / be interrupted, and provided 
the vibration circuit is tuned to resonance, intense vibrations will 
appear in the circuit of vibrati yithout affecting the telephone e, 
owing to its high self-induction. If, now, contact is made at 
J, the energy accumulated in the vibration circuit will discharge 
itself suddenly through the telephone e, which, consequently, 
will be operated. In the dia; shown in Fig. 2 an electrolytic 
detector is used as'a wave-indicator. The detector is indicated by 





8, the battery by g, and A indicatesa variable resistance, by means 
of which the potential of the detector may be . The 
condensers k and d prevent the current from the g passing 


any other way than through the detector. In the two arrange- 
ments hereinbefore mentioned the capacity of the vibration 
circuit has been varied by means of the intermittent contact 
device. (Szaled March 5, 1908.) 


18,020. A. P. Lundberg, G. C. Lundberg, and P. A. 
Lundberg, Islington. Switches. i . Figs.) August 8, 
1907.—This invention relates to electrical tches of the tumbler 
type, and has for object to provide a switch by means of which 
certain advantages are obtained. The switch base 1 is formed 
with a recessed portion 2. 4, 5, and 6 are terminals secured in 
the switch-base. Of these, the terminals 4 and 6 are each con- 
nected through current-consuming apparatus with one side of the 
supply mains, the terminal 5 being connected directly with the other 
side of the supply mains. The termi 4, 5, and 6 are also con- 
nected with contacts 10, 11, and 12 by connectors 7, 8, and 9, as 
shown. The contacts 10, 11, and 12 are controlled by the switch 
members, and when connection is made between contact 11 and 
contact 10 or 12, current will flow from one side of the supply 


























mains through the current-consumin; aius to the other side 
of the supply mains. It will be obvioue from the f 
description that the switeh illustrated is connected with 
controls two separate circuits, and has a contact (contact 11) that 
is common to both circuits. The t of the switch 





arrangemen 
members is such that the circuits can be made or broken inde- 


t parts ne 
base 1. Each of the switch members 13, 14 is actuated by a | 
separate knob-lever 15, 16. The switch members 13, 14 are. 
mounted side by side on the same pin 17, but ndently the | 
one of the other, and the knob levers 15, 16 are ly mounted 
ona pin 18. (Sealed March 5, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2038. D. Roberts, Grantham. Internal-Combus- 
tion Engines. [3 Figs.) ae 26, 1907.—This invention | 
relates to that typeof internal-combustion engine wherein the , 


| 





| a, or combustion-chamber is formed as an extension of the , 
| cylinder, the 


vaporiser being connected to the cylinder by a more or 


to obtain the minimum clearance. g is the passage formed in the 
side of the cold or water-jecketed part d of the vaporiser, in 
which passage the air inlet A and the valvei, and the exhaust 
outlet j and valve k, are directly o ite one another, 
the valves i and & opening inwards. With the above-described 
construction, the capacity of the age g is materially reduced, 
and the said pai and the portion of the vaporiser into which 
it leads are scavenged of inert or exhaust gases by the air enter- 
— each induction stroke of the piston. (Sealed March 5, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


27,916. C. James, Grantham, Reversing Gear. 
(2 Figs. December 7, 1906.—This invention relates to clutch 
gear of the type in which the adjacent ends of the driving and 
driven shafts have keyed upon them bevel wheels, both of 
which gear with wheels carried by a case ly su u 
the driving and driven shafts, and vided at each end with a 
grooved friction-clutch ring, the clutch driver for the forward 
gear being attached to the driving shaft, and fitted with grooved 
shoes adapted to be forced against the grooved face of the 
clutch-ring by toggle-links, whilst the clutch-driver for the back- 
ward gear is fixed to the frame of the reversing gear, and is also 
fitted with grooved shoes adapted to be rated by les. 
The invention consists in the provision means whereby a 
Pe ae of the thrust on the clutch-collar is transmitted to the 

ven shaft, the thrust on the main thrust-collars being balanced 
by the introduction between the driving-shaft and the driven 
shaft of a hardened-steel piece, which bears on hardened faces 
provided on the adjacent ends of the driving and driven shafts 
respectively. ais the driving-shaft, and b thedriven shaft, c is the 
bevel wheel attached to the driving-shaft a, and d is the wheel 
secured to the driven shaft); e, e are the bevel wheels carried by 
the case f, which is freely supported by the sleeves or bearings 
g and h formed on the ends i andj of the said case. / and m 
are the friction-clutch rings formed with the V-grooves, the ring / 
veing for the forward drive, and the ring m that for the reverse 
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drive. nia ne ' echoes with the clutch-ring /, 
the said shoe being pro tl -shaped es correspond- 
ing with the V-shaped grooves in the watch toe l. This shoe 
n is mounted upon a le o, which is actuated to put the 
shoe n into and out of operation by means of _— 
the ball-thrust collar g controlled by the lever r fulcrum upon 
the shaft s. This o works in bosses formed on the main 
driver o!, which is keyed fast to the driven shaft a. tis the shoe 
provided in connection with the clutch-ring m, the shoe bei 

mounted upon the driver u, which is attached to the fix 

framing v, the driver u being actuated so as to put the clutch- 
ring into and out of operation by means of toggles y and the 
thrust-collar z, which is y the afore-mentioned lever r 
through the medium of rods a!, a1, the said rods a! being pivoted 
to the said lever r at one end, and at the other end toa lever a? 
mounted upon the rocking shaft 62, clis the main thrust bear- 
ing, and d!, el are the hardened-steel faces which are fitted to the 
adjacent ends of the driving and driven shafts a and b o 
tively ; f1 is the steel-hardened thrust-piece which transmi 
part of the thrust from the clutch collar q to the intermediate or 
driven shaft b. FF md ee = into prope’ satin at 
right angles to and axially e shaft respectively, the former 
sorde saving to appl the Glutch-shoes, and the latter being 
transmitted throu bosses to the drive o! and thence direct 
to the shaft a, steel piecesd!, f1, and ¢! and shaft b. It will there- 
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fore be seen that a part of the thrust is counteracted, and the 
pressure on the thrust bearing diminished when the forward 
driving gear isin use. (Sealed February 27, 1908 ) 


RAILWAYS AND TRAMWAYS. 


27,211. H. Leitner, Woking. Train- ting. [3 
Figs.) November 29, 1906.—This invention relates to systems of 
train-lighting, the object a we a variable-speed gene- 
rator, self-exciting in either . ion of rotation, and capable of 
running on open and closed eircuit, and furnishing the requisite 
voltages for charging a battery 


ting 

the n dynamo, is provided, and is preferal 
the same shaft. This exciting dynamo has 
manence. a and b represent a double-wound commutator arma- 
ture of the main dynamo, of which the field is represented at c. 
d is the armature and ¢ the field-magnet of the small exciting- 
dynamo, which is mounted upon the same shaft as the armature 
a, b, and thus runs synchronously withit. The exciting dynamo 
is furnished —s A brushes in a er py fe angles to 9g ~ 
passing through the e-centres, an pro sub- 
cdiary beanies in a plane at right les to the main brushes ; 
these subsidiary brushes being connected to an adjustable circuit j, 
which is of negative temperature coefficient and of constant value. 
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This circuit j balances the whole of the system, and has connected 
> in parallel with it the shunt-winding which excites the field ¢ 
of the subsidiary dynamo, and is the only winding which is neces- 
sary in that field. The main brushes excite the field c of the main 
dynamo. The armature b is — with subsidiary brushes, 
which are connected by an adjustable resistance, and serve to 
compensate for variations in the battery-charging circuit. 
the battery in the external circuit of the system, n is the lamp- 
circuit, and o is an automatic cut-in and cut-out switch, pees 
the battery m and lamp-circuit respectively in connection wit! 

the main circuit of the dynamo. The operation of this system is 
as follows ; that is to say, the field c will be excited by its winding 
with diminishing voltage proportional to the g; 
train is running. The lamps 7 are then supplied with current 
from the armature winding a and the battery m, simultaneously 





which are pivoted to the axle-boxes. 4, 41 are thrust-rods 
attached at two places to the auxiliary track-blocks, the better 
to distribute the pressure thereupon. Their upper e are 
pivoted to the bent levers 6, 6!, which latter are pivoted to the 
main brackets 7, 71. The lower ends of the bent levers 6, 6! are 
pivoted to the floating levers 5, 51, whose upper extremities are 
attached by pins to the common 9 and whose lower ends are 
vi to the telescope rods 10, 1° attached to the main track- 
lock. 8, 8! are tension springs which extend from the hanger 
12 to the lower ends of hent levers 6, 61,and which serve 
h the bent levers an® thrust-rods to raise the auxiliary 
track- from the rails when the brake is to be released. Let 
it be assumed that the ce is moving from right to left, so as to 
cause a drag to be exericd upon the main track-block, tending to 
move it towards the .ignt relatively to the car. This drag will 
be transmitted through telescope-rod 10! to the bottom of the 
floating lever 61. Tuis floating lever will now adopt two move- 
ments: one an anj ular movement in a counter clock direc- 
tion round the pivot which connects it to the bent lever 6!, but 
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at the same time there will be a translatory movement of the 
lower part at least of the said floating lever 51. This translatory 
movement will cause an angular movement of the bent lever 6! 
round the pin by which it is pivoted to the bracket 7! in a 
counter-clockwise direction, the result of which will be that the 
thrust-rod 4! will be moved downwards and press the auxiliary 
track-block 2! against the rail. At the same time the angular 
movement of the floating lever 5! before mentioned will press rod 
9 to the left, and thus will set up a counter-clockwise angular 
movement of the floating lever 5, which, it may be assumed, is 
abutting against the stop-bracket 11, so that the centre of move- 
ment will be at the point of abutment with the said stop-bracket. 
This will cause bent lever 6to move in a clockwise direction, so 
that the thrust-rod 4 will be pressed downwards and bring the 
track-block 2 against the rail, undue longitudinal movement of 
this block being prevented by the link 3. It will thus be seen 
that the di of the main track-block has caused pressure not 
only of the ht-band auxiliary track-block 2!, but also of the 
left-hand au#mary track-block 2. (Sealed February 27, 1908.) 


TEXTILE MACHINERY. 


8673. Wilson Brothers Bobbin Com y, Limited, 
and A Garston. Shuttle-Tongues. 
(5 Figs.) April 15, 1907.—This invention relates to the manufac- 
ture of loom shuttle-tongues or pegs. According to this inven- 
tion, the tongue and the head are made of separate pieces of 
metal and are united in a novel manner. In carrying the inven- 
tion into effect, there is placed on the base of the shuttle-tongue 
or peg aa spiral spring or springs, preferably two spiral springs 
bl, b2, as shown in Fig. 1, of equal length or thereabouts, one 
wound right hand, and the other left hand. A hole c! is bored in 
the head ¢ to receive the base of the tongue a after the springs 

















charged from the armature b, any excessive current being check: 
by the armature reaction set up through the adjustable resistance. 
When the train stops, the switch o is automaticall 
as to disconnect the lamps n from the armature winding a, and 
the aye m trom the armature winding b, and to connect the 
lamps n with the battery m. (Sealed February 28, 1908.) 


16,368. A. G. Kershaw, and Saxby and Farmer, 


Limi Ww 3 Switch-Points. 
(4 Figs.) July 16, 1907.—This invention re! to the supporting 
guides, or anti-friction rollers, which carry the rods employed for 


communicating movements to railway switch-points, locking- 
bars, and other apparatus employed in railway signalling, and has 
for its object to provide a construction of supporting guide or 
roller in which a top travelling roller and a bottom swinging and 


























6.368 


travelling roller can be employed in combination. Each of the 
side standards 1 is provided at its upper end with a slot 2 for the 
axle of the top travelling roller 4 to work in. The bottom travel- 
ling roller 5 is provided with an axle, which works in curved slots 
formed in the hangers or stirrups 8. These stirrups 8 are sup- 
ported by the rod 9, and are kept ~ 9 or in position, by fer- 
rules. e standards 1 are provided at their upper ends with 
arms 11,12. The ends of the rod 9 are mounted in the arms 11. 
(Sealed February 20, 1908.) 

28,306. A. W. Maley, Leeds. Brakes. [1 Fig.) De- 
cember 12, 1906.—According to this invention, the —< a main 
track-block is caused to press an auxiliary track-block or blocks 
upon the rail. 1] is the main track-block, and 2,-2! are the 
auxiliary track-blocks. 3, 3! are links, the lower ends of which 
are pivoted to the auxiliary track-blocks, and the upper ends of 
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bl, b2 have been placed thereon as described, and then, by the 
application of sufficient pressure, the head is compressed to such 
an extent that the springs )!, )2 are forced, as shown in Fig. 2, 
into the metal, both of the tongue @ and the headc. The two 
parts are thus firmly united and keyed together. A great ad- 
vantage arising out of this invention is that there is no heating 
of the metal ae in the process of uniting the two parts, 
and, consequently, the temper of the metal is not injured. The 
pane ype es or peg is then completed by attaching a top sprin 
d to it, as shown in Fig. 3, by any of the usual methods. (Seale 
February 27, 1908.) 


22,670. Wilson Brothers Bobbin Com » Lil 

and H. W. Wilson, Garston. Shuttle - 

(6 Figs.) October 15, 1907.—The present invention consists of an 
alternative method of combining and uniting the head and 
tongue into a shuttle-peg to that described in the application 
for Letters Patent No. 8673, 1907. In carrying the invention into 
effect, the spiral spring or springs employed in the invention 
described in the aforesaid application is or are dispensed with, and 
instead ascrew-thread a! (Fig. 2) is cut on the tongue a, prefer- 
ably with the thread running half to the right and half to the 
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left hand; or alternatively a series of annular parallel grooves 
are formed on the tongue a. A hole b! is bored in the head 6 to 
receive the base of the tongue a after the screw-threads 
al, or the annular grooves, have been formed thereon, as de- 
scribed, and then, by the application of sufficient pressure, the 
head is compressed 

grooves, are forced into the metal of the head }, and so firmly 
unite and key the two parts together. The shuttle-peg is then 
completed by attaching a top spring c to it, as shown in Fig. 4. 
¢ February 27, 1908.) 

4653. M. Montgomery 
Wet Frames. 
invention relates to the 
frames for the purpose of preventing the 3 
to the attendant. The object isto provide means whereb 
splashboard is automatically normally retained in front o 
spindles or flyers when the frame is at work, and en 
attendant a piecing, or attending the creel, the splash- 
board can conveniently be tem ly shifted. The improved 
Py ge fully protects the attendant without interfering with 

free access to the spindle during the operations of piecing, 


and W. Logan, Belfast. 
{1 Fig.] February 26, 1907.—This 
boards applied to wet spinning- 
y being thrown Ba 
e 





doffing, attending to drag-band, and to the rove bobbins in the 





creel. According to this invention, the splashboard 1 is carri 

in V-shaped benthote 2 carried by vertical rods 3, free to move ~ 
rods 3are connected at their lower extremities 
by the horizontal rod 15, attached to each end of which is a weivht 
7, which retains the V-shaped brackets 2 and splashboard 1 in tie 
highest position, and in front of, or lineable with, the spindles and 
flyers 8, when the frame is at work, so that the spray thrown off 
is caught on the board, and when it drips off the lower edve 
it falls into a trough 9. When the attendant creeling or attend- 











to such an extent that the threads a!, or 


the | Fo be unscrewed or screwed lata 


| (ey 
| ing the creel, the splashboard 1 is tilted to the other side of the 
| V-shaped brackets 2, as indicated by the dotted lines at 10, until! 
| the operation is completed. When doffing or piecing broken ends 
| the attendant hy foot depresses the rod 15 and overcomes and 
| raises the weights 7 and lowers the splashboard 1, so as to allow 
ree access to the spindle, the splashboard 1 being in the position 
| shown by dotted lines at 12. When the foot pressure is re- 
moved, the weights return the splashboard 1 to its normal posi- 
tion, as shown in full lines, where it remains while the frame is 
working. (Sealed February 20, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


| $546. J. W. Hardy, Bradford, Economisers. [1 Fi7.} 
February 13, 1907.—This invention relates to the ‘‘ bottom 
boxes” of economisers, and more particularly to that type of 
economiser known as ‘‘Green’s,” and has for its object the 
arrangement and construction of a ‘“‘bottom box” in such a 
manner as to ensure a tight joint between the same and the 
pipes, both in original and repair work. In order to ensure a 
tight joint between the socket S and the pipe P, an annular 














flange F is added to the ‘‘ bottom box” casting B, around each 
aperture or socket S, the walls of such added flange being 
substantially in a line with the pipe, but of an internal dia- 
meter larger then the external diameter of the pipe; thus a 
space is formed between the pipe P and flange F. is space 
will permit of the joint being caulked ; thus, should the pipes 
vary clightly in length a tight joint may readily be formed. 
(Sealed February 20, 1908.) 

7897. G. J. Churchward, G. H. Burrows, 
ney, Swindon. Superheaters. i 
April 1, 1907.— invention relates to superheaters for boilers 
having smoke-boxes, by which access is obtained to the flue-tubes. 
The c of superheater to which the invention applies is that in 
which a steam-header, having a chamber for saturated steam and 
a chamber for superheated steam, is placed in the smoke-box. 
Groups of Field tubes ao the header into a number of 
the boiler-flue tubes. In the class of superheater described the 
| header has to be removed when necessary to remove a group of 
| Field speherins tubes. The object of the invention is to 

obviate the necessity of removing this header to enable the group 
of Field tubes to be removed. is the body of the header, a! an 
| internal partition dividing the header into chambers a, a*; U, l? 
| are apertures in the outer walls, and b! is an aperture in the 
| internal partition of the header. One set of the tubes c is carried 
| bya plate d, the other set of tubes c! being carried by a plate d’. 


, and C. 
(5 Figs.) 

















in ition by the bolt f screwed into 


are held 
| the plate d, and provided with a flanged head f!. The effect of 
} mine | the end of the bolt into the plate is to draw the plate 


The plates d, d! 


| d against a metallic washer or jointing wing bearing against the 
| wall of the header. The second plate d! is drawn against the 
| partition al, and need not have any jointing material. The two 
sets of tubes are then held in place by the one bolt, and are onal 
| removable. The continuation /2 of the bolt is also screw-threaded, 
| and ows to secure, by means of ~ nut os = —e 
| aperture b. Metallic joint’ ma, ween # 
| and the wall of the Ceaee* The continuation of the bolt / is 
collar £3, so as to enable the bolt 
nto the plated. The header is pro- 
vied with extensions k on each side of the body Y for making 
connections to the steam-pipe / leading the steam from the boiler 
and regulator-valve to the chamber a2, and also for the — 
j pipe n conveying the superheated steam from the chamber a’ 
thecylinders of the engine. (Sealed March 5, 1908.) 
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THE RATEAU STEAM-TURBINE. 


Wuutst the credit for making a practical success 
of the compound reaction steam-turbine lies with 
the Hon. C. A. Parsons, the honour for the intro- 
duction of the compound impulse steam-turbine 
must be attributed to Professor Rateau. Of course, 
as in other cases, the idea of compounding the 
impulse-turbine was not new at the time it was 
taken up by Professor Rateau; but, as every 
practical man knows, there is often a gulf, vast 
and difficult to traverse, between the claims of a 
patent specification and a commercial machine. 
Professor Rateau’s title to distinction is to be found 
in the success with which he made this passage. 
Compared with its older rival, the reaction steam- 
turbine, the impulse type has in some respects an 
advantage, and in others a disadvantage. The losses 
by guide-blade and bucket friction are undoubtedly 
greater, and, as ; mec constructed, so are the 
losses by dise or drum friction ; but, on the other 
hand, leakage losses are substantially less, though 
the clearance over the blade-tips is greater, and the 
possibility of working with partial admission makes 
it feasible to reduce the total number of stages 
very considerably as compared with what is neces- 
sary when the admission is complete at the high- 
pressure end. In practice this reduction of the 
number of stages is limited by the necessity of 
preventing excessive losses by disc friction and 
fan action, since a large disc revolving in dense 
steam absorbs much power. The high-pressure 
stages of a Rateau turbine are therefore always of 
moderate diameter, and hence more numerous than 
if the foregoing considerations failed to intervene. 

In Figs. 2, 3, and 4, Plate XLII., we illustrate 
the general arrangement of a 600-kilowatt turbo- 
generator, as constructed for a speed of 3000 
revolutions per minute, by Messrs. Fraser and 
Chalmers, Limited, of Erith, who hold Professor 
Rateau’s license for this country. The machine 
is also shown complete in Fig. 1. The over-all 
length of the unit is, it will be seen, but 25 ft. 6in., 
inclusive of the extension for the exciter. A half- 
section through this turbine is represented in Fig. 6. 

The steam enters at the Sih -pecssase end 
through guide-blades, of which one is shown at A. 
These direct the steam on to a revolving wheel, 
carrying a single row of buckets. The steam having 
passed through these and lost its velocity there, 
expands again through a second set of guide-blades, 
mounted on a fixed diaphragm B, which discharge 
it into the buckets, carried by a second revolving 
wheel, on leaving which the steam expands through 
a third set of guide-blades, andso on. In fact, the 
Rateau turbine consists essentially of a number of 
simple turbines, through which the steam flows in 
series. In the turbine illustrated there are fourteen 
of these, each of which constitutes a stage of the 
turbine. In the first of these the pressure will fall, 
say, from 155 lb. absolute to about 130 lb. absolute, 
in passing through the guide-blades at A, and by this 
expansion the steam acquires a velocity of about 
750 ft. per second. This velocity is taken out of 
the steam as it passes through the moving bucket, 
but the pressure of the steam does not alter in this 
ae. The steam now expands through the guide- 

lades fixed in the stationary diaphragm B, falling in 
pressure from 130 lb. per square inch to about 108 
lb. absolute, and in this again acquires a velocity of 
about 750 ft. per second, which is again abstracted 
by a moving wheel. Thus the steam flows through 
each turbine in succession, acquiring a velocity by 
expansion through the fixed guide-blades, and 
losing it again by passing through the revolving 
buckets. In the high-pressure end of the turbine 
the steam velocity is, as stated, about 750 ft. per 
second, in the intermediate portion about 900 ft. 
per second, and in the low-pressure end about 
1100 ft. per second. 

As originally made, the wheels were dished 
plates, the buckets being riveted on to a flanged 
rim. This construction, though unobjectionable at 
moderate bucket velocities, proved unsuitable for 
high speeds, as there was a tendency for the flange 
to bend outwards under the centrifugal forces. As 
& consequence, the wheels are now made as shown 
in Fig. 6, and on an enlarged scale in Fig. 7, Plate 
XLII, Each wheel, it will be seen, is made up of 
two dises of nickel steel, each ,% in. thick. These 
are riveted to the flange of a central hub of mild 
steel, which is keyed to the shaft, and the discs are 
also riveted together near their peripheries. A 
quarter view of the hub is shown separately in Figs. 
Sand 9. The structure thus formed is very rigid ; 





the metal is disposed almost in the direct line of 
the centrifugal forces, and the slight inclination of 
the two discs to each other secures ample stiffness 
in the axial direction. 

The blades are stamped out of high-quality nickel- 
steel strip, 0.06 in. or 0.08 in. thick, to the forms 
shown in Figs. 10 and 11, Plate XLIII.; or, perhaps 
still better, in the pe tive view, Fig. 12, where 
also will be seen the blank before it is stamped to 
shape. As will appear from these figures, the blades 
are forked at the lower end, and when mounted in 
place these forks straddle the discs, and the blade 
is then secured in place by two ,-in. rivets, as shown 
in Fig. 7, Plate XLII. The appearance of the 
finished wheels is well represented in Figs. 13 
14, Plate XLITI. The large holes through the di 
visible in these figures are put in to ensure that 
there shall be no appreciable difference of pressure 
between the two sides of the disc—a provision 
which practically eliminates all axial thrust. Such 
residual thrust as does actually exist is due merely 
to the bucket friction. This residual axial force is, 
however, extremely small, and, in the case of the 
machine under description, is probably well under 
200 lb. Hence no balancing-pistons are necessary 
in the Rateau turbine. 

The buckets, before fixing, are finished by grind- 
ing the edge at which the steam enters to a sharp 
line, the work being effected by hand and on a dry 
stone. In Figs. 10 and 11 the edge in question is 
shown as simply chamfered off, but actually it is 
ground convex, as indicated in Fig. 12. The edge 
at exit is left untouched just as it comes from the 
die. It will be seen that in Figs. 10 and 12 the 
bucket has its fork inclined at an angle to the bucket 
proper, whilst in Fig. 11 the fork is straight. 
The inclined forks are used for buckets at the 
high-pressure end of the turbine. In order to 
reduce fan action to a minimum, it is important 
to keep down as much as possible the length of 
the buckets at the high-pressure end, as the 
steam here is very dense. A very sharp corner 
is therefore needed at the bottom of the bucket, 
and by making the fork inclined, as shown, the 
metal is punished less than if a straight fork were 
used. At the low-pressure end the density of the 
steam is so low that the losses by fan action are 
insignificant, and hence the same necessity does 
not exist for keeping down the length of the 
buckets. A ter radius can therefore be used 
at the bottom of the bucket, and hence a straight 
or radial fork can be employed. When fixed in 
place a shrouding of ssheet-metal is riveted over 
the outer ends of the buckets, as well shown in 
Fig. 7, and also in Figs. 13 and14. The pitch of 
the blades varies from 0.5 to 0.525 of their axial 
width. In length they are 1p in. longer than the 
width of the passage through the guide-blades. 
The nominal angle at entrance is 30 deg., and the 
nominal angle at discharge is the same, 

The two holes visible in Fig. 13 near the cir- 
cumference of the wheel in a ‘‘north-easterly” 
direction, and also the smaller hole visible just below 
these, have been made for the purpose of balancing 
the wheel. Hach wheel, on completion, is separately 
balanced in a machine specially designed to this end 
by Professor Rateau. With this apparatus the 
amount by which the wheel is out ot teinans is 
actually weighed in six different positions of the 
wheel, and from these weighings it is easy to fix the 
size and position of the holes necessary to secure a 
perfect statical balance of the wheel. After the bal- 
ance has been thus adjusted, the wheel is mounted 
on another temporary spindle, and run up to a 
speed 20 per cent. in excess of its designed working 
speed. After this test the balance is again checked. 

The construction of the stationary diaphragms is 
shown separately in Figs. 15 to 19, Plate XLIII. 
These diaphragms are, of course, made in halves, as 
the erection and examination of the turbine would 
otherwise be a matter of great difficulty. The 
joint between the half discs is made as shown in 

igs. 17 and 18. The two halves are not bolted 
together, save temporarily for the purpose of 
machining, nor do they fit tightly the casing, into 
grooves turned in which (see Fig. *) they rest some- 
what loosely. The steam pressure forces up the 
diaphragm against the right-hand face of the groove 
in which it lies, so that there is no appreciable 
leakage round the periphery of the diaphragm. 
When the turbine is opened the upper halves of 
the diaphragms remain behind in their places, 
when the top half of the casing is raised. 

As shown in Figs. 15, 16, and 19, the diaphragms 
are ribbed castings, and to prevent the presence of 





these ribs increasing the fluid friction, guards of 
No. 14 B. W.G. of planished steel are screwed over 
the ribs, as indicated in Figs. 15 and 16. Where 
as fit round the shaft the diaphragms are bushed 
with an alloy of French origin, known as ‘* bronze 
au plomb,” which has anti-friction properties, and 
is not liable to heat in case of an accidental contact 
with the shaft. To diminish leakage losses, these 
bushes are ‘‘ water-grooved,” as shown in Fig. 7, 
Plate XLII. At the high-pressure end, where the 
steam jis dense, the clearance provided is 4 mils all 
round for the first diaphragm and 8 mils for the other 
three. In the intermediate section of the turbine the 
clearances are 12 mils for the first two diaphragms 
and 16 mils for the others, whilst 20 mils is allowed 
for the clearances of the six low-pressure diaphragms, 
The clearance allowed between the guide-blades and 
the buckets into which they discharge is p34, in. A 
similar clearance is allowed radially between the 
wheel and the casing, an amount which is found 
ample to prevent any possibility of the two coming 
in contact by the distortion of the casing, which 
might give rise toa strip. The clearance between 
the back of the bucket and the face of the next 
diaphragm is 0.2 in. 

t the high-pressure end the Rateau turbine is 
designed to work with partial admission, so that 
the guide-blades cover, say only one-sixth of the 
complete periphery of the diaphragm. The fraction 
covered, of course, actually varies from diaphragm 
to diaphragm, and at the low-pressure end the 
guide-blades extend over practically the whole cir- 
cumference, as is, haps, best seen in Fig. 20. 

These guide-blohes are built up of sheet brass, 
pressed to shape and assembled into a group such as 
is represented separately in Fig. 21, Plate XLIIT. 
Each blade, when stamped, has left on it at each 
edge projections which fit, and are riveted, into 
+ a punched in the inner and outer end-plates. 
These holes are accurately located, so that when 
the group is assembled the blades lie true to 

itch and angle. These groups of blades are let 
into notches cut in the diaphragm, machined and 
dressed by hand to the proper form, as is well 
shown in Fig. 19. The whole group is then secured 
in place by a stout brass guard or cover-plate, which 
fits over the group of guide-blades is secured 
by screws to the diaphragm. 

A gland is required at each end of the turbine, 
where the shaft passes through the — At the 
one end it is necessary to prevent the leakage of 
steam outwards to the atmosphere, and at the other 
to prevent air entering the turbine and spoiling the 
vacuum. These glands are shown in detail in Figs. 
22, 23, and 24, on page 640, where Fig. 22 represents 
the packing at the high-pressure end, and Fig. 24 
that at the low-pressure end. The two, it will be 
seen, are almost identical. Each is, in fact, a double 
gland, the outer one being essentially the same in 
principle as an ordinary metallic packing, such as 
is used in reciprocating-engine practice. This is 
backed by a labyrinth packing, designed to furnish 
only a very tortuous e to any leakage and to 
wire-draw the pressure down to a limit at which the 
metallic packing can be relied on to give satisfactory 
results. As will be seen, the metallic packing is 
arranged in each case to the outer side of the casing, 
the labyrinth packing being inside. The packing- 
rings are shown separately in Figs. 26, 26, and 27. 
They are of cast iron, and are each made in six 
pieces, the joints being tongued to prevent leakage, 
as represented in Fig. 27. When in place the seg- 
ments are held together by helical springs, whic 
can be seen in position in Figs. 22 and 24. They 
are made so as to be asnug fit between the cast-iron 
guard-plates A and B, Fig. 24, and the latter is 
drilled with an oil-hole, through which the packing 
is lubricated. The bush on which the rings bear is 
of mild steel. The labyrinth portion of the packing 
consists, it will be seen, of a U-shaped bush let into 
the casing, interlocking with another U-shaped bush 
mounted on the shaft. The former is of ‘‘bronze au 
plomb,” and the latter of mild steel, made in halves 
and secured in place by its edges lapping under 
solid mild-steel bushes carried by the shaft. The 
whole of the arrangement of revolving bushes is 
held together by the end-nut, shown outside the 
a, which, it will be seen, is provided also 
with a lip to serve as an oil-flirt. The outer faces 
between the fixed and revolving U-shaped bushes 
are ‘‘water-grooved,” as indicated. The joint 
between the fixed bush and the casing is made by a 
copper joint-ring. 4 

e main bearings, which are of the plain pattern, 
and not the swivel type, used to be fitted with ring 
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lubrication. This gave quite satisfactory results, 
but as an oil relay has been adopted for operating 
the governor-valve, it is now the practice to 
arrange the main bearings to work with forced 
lubrication, the oil for the relay and for the latter 
purpose being supplied from the same mains. e 
oil, after leaving the bearings, is not passed through 
a cooler, but instead a water service is provided 
to each of the main a as shown in Figs. 2, 
3, and 4, Plate XLII. e oil-pump is of the 
rotary type, and is driven from an extension of 
the governor-spindle. A constant head on the oil 
supply is secured by fixing on the main a balance- 
tank at a level of 20 ft. above the centre line of the 
turbine. This balance-tank is shown separately in 
Fig. 5, Plate XLII. In starting up, the ry 
are flooded with a supply of oil from this tan 
before turning on the steam tothe turbine. The 
relay operating the governor-valve is worked off 
the same mains. By means of a by-pass, live steam 
can be admitted direct to the beginning of the low- 
pressure section of the turbine, a large overload 
capacity being thus provided for. 

For connecting up a turbine to a generator Messrs. 
Fraser and Chalmers use a coupling of the flexible 
type, which is represented in Figs. 28 and 29, 
























































densing, since leakage losses and losses by disc or 
drum friction and by fan action are much reduced. 

In essentials it will be seen that the Rateau 
exhaust-steam turbine is built on exactly the same 
lines as the high-pressure turbines of the same type. 
It is, however, relatively much shorter and more 
compact. The designed speed of the turbine shown 
in Fig. 31 is 1500 revolutions, so that the mean 
bucket speed at the exhaust end is about 380 ft. 
second, the peripheral speed being somewhat 
greater. The clearances between the fixed dia- 

hragms and the shaft range in this turbine from 

.06 in. up to 0.09 in., being most at the centre, 
where any slight whipping of the shaft will be 
greatest. In Fig. 32 are shown the efficiency and 
consumption curves obtained on trials of a somewhat 
smaller machine of the same kind, supplied to the 
Steel Company of Scotland, where it will be seen 
that at the most economical output the over-all 
efficiency ratio of the unit amounts to 66 per cent., 
which is an exceedingly good result for a turbine of 
the impulse type. 

We reproduce in Fig. 33 Professor Rateau’s con- 
venient diagram for estimating the efficiency of an 
impulse wheel run at different speeds. This is 
simply a modification of the ordinary velocity 
diagram for an impulse turbine, but is turned up- 
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of two flanges keyed on the ends of the opposing 
shafts, and drilled at their circumferences to take 
196 spring steel rods of No. 1S8.W.G. These rods 
are kept in place by light turned cover-rings secured 
to the main flange by four iin. counter-sunk 
screws. In this way a very flexible and easy drive 
issecured. To prevent the rods being overstrained, 
however, in the case of a sudden overload, limit- 
stops are provided, which are bolted to projections 
turned for this purpose on the inner faces of the 
main flanges. A plan view of these stops is repre- 
sented to the left of Fig. 28. The outer ends of 
the flange bosses are grooved, as indicated, to pre- 
vent any creep of the oil from the bearings along 
the coupling. The coupling represented is used to 
transmit 1000 horse-power at 1500 revolutions. 
Professor Rateau has made a speciality of exhaust- 
steam turbines, which, in combination with his 
system of heat storage, have given excellent results 
in steel works and collieries. With these turbines 
very good efficiencies have been recorded, and we 
show in Fig. 31 a cross-section through one of 1000 
horse-power built by Messrs. Fraser and Chalmers, 
Limited, to the design of the inventor. When it 
is & matter of making economical usage of low- 
pressure steam, the reciprocating engine is wholly 
out of the —* since it is not commercially 
possible to expand steam in an engine cylinder 
below about 7 Ib. per square inch absolute. Asa 
rough rule, it may be said that, taking steam at the 


pressures now commonly used, as much work should 
»e done below the atmospheric pressure as is done 
reciprocating engine is a bad 
Steam-turbines, on the other 


when supplied 
non-con- 


—a it, but the 
‘ailure in this respect. 
hand, are relatively more efficient 
with exhaust steam than when worki 











side down as compared with the usual practice. In 
this —— % denotes the steam-speed on leaving 
the guide-blades, which is taken as unity. Then 
on the horizontal line OX a number of points are 
marked corresponding respectively to 0.2, 0.3, 
and 0.5 or other fractions of the steam-s . 
Joining any of these points, such as 0.3 for 
example, to A, we get, of course, the line w», repre- 
senting the velocity of the steam relatively to 
the moving bucket. Drawing, then, w, from, say, 
the point 0.3 at an angle of 30 deg. to the base 
line, this will represent the direction of flow of the 
steam as it leaves the bucket, but this as drawn is on 
the other side of the base line to what is usual with 
the ordinary velocity diagram. The velocity of the 
steam on escape is, of course, less than it is on en- 
trance to the bucket, owing to bucket-friction, so 
that w, is taken as equal to 0.6 w. Joining the 
extremity of the line w, with the point O, we get »,, 
which represents the absolute voleal of the steam 
in 5) after it leaves the bucket. ith different 
bucket-speeds, the line w, will also be different, but 


with a constant ratio of “the locus of its outer end 


will be on I J, which is practically straight for the 
range of s worked to in tice. This line 
may, therefore, be drawn once for all, and may be 


graduated as shown to correspond to the different 
ratios of Pucket-speed , ratio which Professor 
steam-speed ’ 
Rateau denotes by £ If from the co ey: | of the 
line w,& perpendicular b, is on the base 
line, mn it at E, whilst at © point A a per- 
pendicular 6, is drop cutting this line at X, 
then the distanee otes the total change of the 





horizontal momentum of each pound of steam peared 
through the bucket in one second. The useful work 


done is, therefore, equal to ¥ S x EX, where W 


denotes the weight passed per second, and § the 
bucket-speed. e energy entering the buckets in 


2 
the same time is, of course, — Ae where v, de- 


notes the speed of flow from the guide-blades. 
Hence the bucket efficiency is the ratio of these 
two quantities, i.e., 7=2 x OA * &, where &, as 
already mentioned, denotes the ratio of bucket to 
steam-speed. Taking the ratio “ = 0.6, and neg- 
0 

lecting disc friction and fan action, the best value for 
£ is said to be 0.35; but when the losses in ques- 
tion amount to 8 per cent., it is better to keep the 
er down to 0.3 to 0.32 of the steam- 
8 , 

Phe Rateau air-compressors and blowers have a 
deservedly high reputation, and we show in Figs. 34, 
35, and 36, Plate XLIV., a blower built by Messrs. 
Fraser and Chalmers for the Nerva Copper Mines, 
and designed, when running at 2900 revolutions 
per minute, to compress 13,000 cubic feet of free 
air minute to a pressure of 2 lb. to 3 Ib., or 
7000 cubic feet to 4 1b. In the latter case the two 
compressors run in series. The plant as a whole 
is, it will be seen, very compact. Details of the 
impeller are shown in Figs. 37 and 38, annexed. 
This impeller, it will be seen, is built up mainly of 
mild-steel sheets riveted together. There are twelve 
long vanes and twelve short vanes, which, as shown 
in Fig. 38, are straight. The builders have at 
present in course of construction two blowers, each 
capable of delivering 18,000 cubic feet of free air 
per minute against a pressure of 8lb. The steam 
consumption will, we are informed, be about 
11,000 Ib. per hour, with an initial pressure of 
120 lb. and a vacuum of 27 in. These blowers 
will normally be driven by a steam-turbine at a 
speed of 2740 revolutions per minute, but by 
speeding up to 3200 revolutions the same quantity 
of air per minute can be compressed to 12 Ib. 
Provision is further made for ing, when 
desired, certain of the impellers in el, and the 
machine will then deliver 25,000 cubic feet per 
minute at 8 lb. pressure when run at 3200 revolu- 
tions per minute. 
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> 
A Treatise on the Principles and Practice of Harbour 
Fiegteonie, By Brysson CUNNINGHAM, author of 
“‘Dock Engineering,” &c. don : Griffin 
and Co., Limited. [Price 16s. net. 
A Few years ago Mr. Brysson Cunningham pub- 
lished a work on ‘‘Dock Engineering,” which well 
deserved the favourable reception it received from 
engineers. Encouraged by this success, the author 
has now issued a companion volume on ‘* Harbour 
Engineering,” for which we venture to predict an 
equally favourable reception. The author has dealt 
with his subject very comprehensively, and suc- 
ceeds in giving, in quite brief compass, an excellent 
outline of the different problems which the en- 
ineer entrusted with harbour-construction works 
to face, and of the methods of dealing with 
them. ‘The considerations affecting the design of a 
harbour are first discussed, and the instruction 
iven is brought home to the reader by numerous 
illustrations of actual harbours of different types. 
The next three chapters deal with the work of 
construction after the design is settled, and are 
devoted to marine and submarine surveying, piling 
and the materials used for this purpose, and con- 
struction work in stone and concrete. A similar 
course of treatment is then applied to breakwaters, 
one chapter treating of design, and another of con- 


struction. The interest of this part of the discus- 
sion is increased by the author’s examples of wave- 
action upon breakwaters, notably upon that at 


Genoa. The remaining chapters of the volume 
are devoted respectively to pier-heads, quays, and 
landing-stages, entrance channels, and channel de- 
marcation. 

In the scope of a short review we cannot attempt 
to give more than a general outline of the contents 
of the work; but it should be said that Mr. Cun- 
ningham’s treatment, while essentially practical, 
draws attention to, and deals fully with, all im- 
portant theoretical considerations, and that the 
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whole discussion will be found at once interesting 
and instructive by all engineers who give it their 
attention. Mention should also be made of the 
numerous excellent illustrations in the text and on 
accompanying plates, as they add very materially 
to the usefulness of the volume. 





The Admiralty of the Atlantic: An Inquiry into the 
Development of German Sea-Power, Past, Present, and 
Prospective. y Perctvan A. Histam. London: 
Longmans, Green, and Co. [Price 6s. fd. ] 

Mr. Histam sets out to steer between the two 
schools of thought characterised facetiously as the 
‘*blue funk” and ‘‘ blue sea” schools; but there 
is at times a good lot of ‘‘funk” in his treatment 
of the subject. ‘‘ Weare living now in on 
sufferance, knowing that Germany will fight us as 
soon as she thinks fit. As year succeeds year her 
chances become better, and ours worse ” (page 9) 
**It is impossible to overrate the individual efti- 
ciency of the German ships” (page 12). ‘‘ Ger- 
many is to-day by far the most scientific nation in 
the world” (page 12). In the German Government 
dockyards ‘‘every man has his work to do, and, 
differing from the average dockyard mechanic in 
England, takes a keen pride in doing it. The 
result is an excellence of material and workman- 
ship unequalled in any navy in the world” 
(page 64). ‘*The coal consumption in German 
torpedo-craft is, as a rule, more economical than 
in our own” (page 124). Other similar statements, 
which are not substantiated, might be quoted ; but 
these suffice to show that the author, like 99 po 
cent. of writers on contemporary subjects, has 
difficulty in viewing current events in the correct 
perspective. And yet his book is welcome, as it 
succeeds in the main purpose of educating the 
reader as to the ambition of the Kaiser when he 
signalled to the Czar ‘‘ the Admiral of the Atlantic 
greets the Admiral of the Pacific.” That was long 
ago, if time be measured by events, and it will be 
as difficult for the sender to establish his claim to 
the title as it proved in the case of the recipient. 

That the Kaiser seeks to have a strong navy 
Mr. Hislam succeeds in proving. The recognition 
that a navy could not be controlled by landsmen, 
and the substitution of steam for sails, and of the 
artisan, mechanic, stoker, and electrician for the 
sailor, have enabled William II. to do what none 
of his predecessors could accomplish. The aim now 
is, according to the author, to pursue a strong 
offensive policy at sea. Opinion in Germany has 
been educated, as a rule, by what is luridly pictured 
as the ‘‘menace” of British naval supremacy, and 
now supplies are voted more freely than formerly. 
But were the British Government to establish un- 
mistakably that without hesitation, if also without 
haste, our naval supremacy must be maintained 
against all challenges, would the German taxpayer 
continue to support with equanimity a hopeless 
competition? Ours is the longer purse. 

The author does useful service in placing on 
record a comprehensive and clear review of the 
comparative strengths of the two fleets. He is 
a very accurate; but the plans of the 
nvincible cruisers, on page 78, are altogether 
wrong. - The author approves the big ship, since 
naval history proves that ‘* when operations are 
confined to a comparatively small area, as they 
were in the Dutch wars, and as they undoubtedly 
would be in any conflict between Britain and 
Germany, the big ship is a very powerful asset.” 
And yet ‘‘ the most scientific nation in the world ” 
failed to recognise this until 1905, so that all 
existing ships in the German Navy are greatly 
inferior to ours. Mr. Hislam, however, questions 
the prudence of dispensing altogether with the 
6-in. quick-firing guns, which must have great effect 
in the demoralisation of the personnel. Germany, 
he further contends, must take the initiative, 
and, in order to husband her resources, must 
depend on battleships to defeat the enemy’s battle 
squadrons rather than to attack or defend com- 
merce with separate units or squadrons. She has 
thus no need for the hybrid cruiser. His com- 
—— of battleships, corrected for Britain till 
909 and for Germany till 1910, shows that we shall 
have 51 to Germany’s 24, with individual supe- 
riority ; and that of guns from 10-in. to 13.5-in. 
calibre we have 210 to their 64; of 9.2in. or 
9.4-in. calibre, 52 against 40; of 7.5-in. we have 
28 to their 140 of 6.7-in.; and of 6-in. we have 
516 to their 180 of 5.9-in. Germany pro to 
lay down 23 ships before 1917, which would bring 
up her number of battleships to 38; even if we 


laid down no more, we would have 48. Of 
armoured cruisers, the numbers under the same 
conditions are 20 of German and 39 of British ships. 
Were Britain to meet the German programme by 
laying down four armoured ships per annum, as 
contemplated by the Cawdor Memorandum of three 
years ago, we would, in 1920, oppose to Germany’s 
58 armoured ships 129, the relative number of 
ships of the ‘‘ Dreadnought era” being 35 and 56. 
The author also advocates our building more fast 
cruisers for seeking intelligence, and a great addi- 
tion to our destroyer flotilla, as the restricted area 
of operations in the North Sea increases the possi- 
bility of their effective service. We cannot support 
his plea for coast-defence ships. 

uch useful information is given as to British 
and German naval bases, and the geographical 
difficulties and the insufficiency of harbour and 
dock facilities of our neighbours is clearly shown. 
Millions will have to be spent on immobile works. 
Mr. Hislam does not view with equanimity the 
supersession of Chatham and Sheerness as naval 
bases, and contends that floating docks should be 
ordered. He would like the North Sea to have 
always as strong a fleet as the ‘‘ Active Schlacht- 
flotte,” and that, therefore, the Channel and Atlan- 
tic Fleets should be in the North Sea and the 
Nore Squadron in the Channel. ‘‘ The British 
Fleet is not organised on a basis which puts a 
German invasion of our shores beyond the pale of 
things to be considered.” The author does not, 
however, seem quite convinced himself that an 
invasion could succeed ; but he thinks it may be 
tried, and his strong plea in favour of adequate 
precautionary strength in the North Sea is all to 
the good. ‘‘Germany is virile, England is lethargic ; 
Germany is aggressive, England is peaceful ; Ger- 
many is ambitious, England is complacent. The 
temperament of the two peoples promises nothing 
with more certainty than that, when Germany 
believes her opportunity to have come, she will 
have no difficulty in taking England unawares. 
Not only does our national frame of mind offer a 
great temptation to an eager and expansive people, 
but it is Germany’s only chance.” A strong British 
cmease can alone save the situation, alike for 

ermany and Britain. 
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THE NEW IRON WORKS OF THE 
STAVELEY COMPANY. 
(Concluded from page 576.) 

Pia-Iron Castine, BREAKING, AND LoapING 

Faciqities. 

THE engraving on page 643, Fig. 112, shows the 
general arrangement of the pig-casting beds, with 
the bridges from the furnace-tapping platform 
spanning the low-level railway siding for the slag- 
trucks. The pig-beds are of the ordinary construc- 
tion, and are served by two overhead cranes of 
5 tons capacity, constructed by Messrs. Craven 
Brothers, Limited, with Vickers electric motors. 
These cranes run on a gantry carried on built-up 
columns, the bases of which are protected from the 
heat of the pig iron by brick encasing walls. 

A central feature of the illustration is the 
pig-iron breaker constructed by the New Lowca 
Engineering Company, Limited, Whitehaven. This 
machine, which is Bentley’s patent, is further 
illustrated by the drawings reprcduced on page 644, 
Figs. 113 to 115, and by the perspective view, 
Fig. 116. The pig iron is raised from the beds 
along with the sow in the form of a ‘‘comb,” as 
shown in the perspective view, Fig. 112. This 
comb is placed by the crane on the fixed frames or 
girder forming the table of the breaker, two side 
brackets serving to guide the comb into position. 
The feed-table is worked vertically between the 
side frames or girders, being raised by means of 
the eccentrics shown on the elevation, Fig. 113, 
connected to the lower axle on the cross-section, 
Fig. 115. This lifting gear is brought into 
action through the lever, rods, and bell-cranks 
shown clearly in Fig. 113, and on the perspective 
view, Fig. 116. The feed-table thus raised is tra- 
versed forward the required distance to bring the 
pigs under the ram. This travel of the feed-table 
is actuated by rocking-shaft, levers, and gab-rods. 
The feed-table, when subsequently lowered, leaves 
the comb on the anvil or breaking-blocks. A 
wedge-bluck, forced downwards by eccentric and 
coupling-rods, grips the sow, while the main break- 
ing-ram severs the pigs from the sow—three 
at a time, breaking them into convenient lengths. 
A separate ram for the sow, also operated by 
eccentric-rods, follows, and similarly breaks it into 
convenient lengths. The wedge-block is raised 
again by the action of its rods and eccentrics, 


E.| while at the same time the feed-table at its low 


level is traversed back, ready to be again raised to 
advance the comb for the breaking up of another 
series of pigs. The eccentrics on the shaft are, 
of course, so set as to ensure the correct sequence 
and timing of these successive breaking-up opera- 
tions. All the bearings have been carefully pro- 
tected to prevent the sand from the pig-beds being 
blown into them. Tho pig iron, when broken, 
falls down the chute shown in the elevation into 
the railway wagons along the track, which, as 
shown in the perspective view (Fig. 112), runs past 
the pig-deds. 
Pomprne Puan. 

The water supply for the furnaces was an 1- 
portant consideration in the choice of site. Daring 
the summer, when the springs are low, the quan- 
tity, quality, and temperature of the water are of 





extreme importance. The River Rother passes 
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through the site ; and, to ensure constant supply, a 
canal or a goyt about 29 ft. wide and 10 ft. deep 
was excavated for a distance of nearly three-quarters 
of amile. This, it was considered, was of ample 
capacity to provide the four million gallons of water 
required per day. Centrifugal pumps electrically 
driven were decided upon, and the general arrange- 
ment of the pumping plant and its relation to the 
goyt is shown in the drawings reproduced on page 
645, Figs. 117 to 119. It will be seen that the canal 
water passes through sluices into an intake com- 
municating with an annular suction-well within the 
pump-house. This annular well, constructed of 
brickwork, is 19 ft. deep and 3 ft. wide. The main 
pumps, of which there are four, are of the centri- 
Tugal type, manufactured by Messrs. Sulzer Brothers, 
of Winterthur, apd operated by Vickers semi- 
enclosed constant-feed motors, giving 50 horse- 

ower at from 1000 to 1200 revolutions per minute. 

hey deliver 760 gallons per minute. These pumps 
discharge through an air vessel in the centre, 
which, as shown in the section (Fig. 119), is so 
constructed as to serve the useful purpose of a sup- 
port for an all-round horizontal jib-crane, utilised 
in connection with repair work. The four main 
pumps provide cooling water for the blast-fur- 
naces, and for this purpose they deliver against a 
pressure of 60 tong per square inch. 

As it pte par esirable that there should 
be no possibility of a breakdown, a three-cylinder 
steam-pump was constructed asa stand-by. It is 
placed in @ corner of the same pump-room, and 
draws from the same goyt. Steam for this pump is 
got from the battery of Babcock and Wilcox boilers 
already described ; but in order to provide against 
simultaneous breakdown of the electric plant and 
of the main steam lead, a boiler has been built 
close to the canal with an independent steam lead 
these pumps. The steam-pumps, made by 

fessrs. F, Pearn and Co., Limited, chester, are 
of the three-cylindertype, withone high-pressure and 








two low-pressure cylinders, all of 22 in. in diameter» 
operating three double-acting rams 15 in. in dia 
meter, the stroke being also 16 in. 

As shown in the plan (Fig. 118), there is an inde- 
pendent set of pumps for supplying the water for 
coke-quenching. These are ae of the centrifugal 
type, and are driven by a Vickers motor running 
at 1200 revolutions per minute. This set supplies 
water through a separate 10-in. main at 100 lb. pres- 
sure—usually 60 lb. pressure is considered sufficient 
in order to ensure penetration of the water into the 
coke when extracted from the ovens. In the same 
engine-house there are two electric water-softening 
pumps driven bya Vickers motor of 10 brake horse- 
power at 1900 revolutions per minute. These pumps 
work in conjunction with a set of the well-known 
Archdale-Deeley softening plant, manufactured by 
Messrs. Mather and Platt, Manchester, and shown 
in plan and section by Figs. 118 and 119. They are 
“ae peam on a suitable level so that the water flows 

y gravity into the softening-tanks, 
he water, after being treated to ensure the | 
maximum degree of hardness of 8 deg., is delivered | 
by small centrifugal pumps through a separate pipe | 
to feed-towers, whence it by gravity to the 
feed-pumps and injectors in connection with the 
power plant, to be described later. 

The three water-mains—of 18 in. in diameter for 
the blast-furnace cooling water; of 10 in. in dia- 
meter for the coke-quenching water ; and of 6 in. 
in diameter for the softened feed-water—are inter- 
changeable by means of by- valves, as shown 
in plan, Fig. 118, so that in the event of any one of 
them giving way, the works would not be without 
@ supply. e pipes are of standard pattern, and 
a, flanges have been used in preference to 

nds. 


Tue Execrric Power InsTaLuaTION. 








An extensive power-station has been fitted, and 
accommodates not only the four Galloway blowing- 


engines, illustrated in a previous article, but the 
electric generating plant, the hydraulic pumps, &c. 
Steam for these is supplied by the six Babcock and 
Wilcox gas-fired boilers already described. 

The ectrio generating installation consists of 
two enclosed forced-lubrication steam-engines of 
the three-crank compound type, manufactured by 
Messrs. Browett, Lindley, and Co., Limited, of 
Patricroft, Manchester. One engine is coupled 
direct to a multipolar compound-wound generator 
by Messrs. Vickers Sons and Maxim, Limited, 
having an output of 500 kilowatts at from 220 to 240 
volts when running at 300 revolutions per minute. 
The high-pressure cylinder is 22 in. in diameter, 
and the two low-pressure 24 in. in diameter by 
13-in. stroke. The generator is connected fo the 
engine by half-coupling only, and stands on tole- 
plates. The second engine is coupled to a gene- 
rator having an output of 1000 kilowatts by the 
British Westinghouse Electric and Manufacturing 


| Company, Limited, and this engine has one high- 


pressure cylinder 33 in. in diameter, and two low- 
pressure cylinders 37 in. in diameter by 22-in. 
stroke, and runs at a speed of 220 revolutions 
per minute. Both the engines are designed to 
develop full load at any steam pressure between 
125 Ib. and 175 lb. to the square inch at the 
engine stop-valve, and when exhausting into the 
atmosphere. The cut-off of the high-pressure valve 
is variable, and can be adjusted to give the best 
economy at any pressure, and has sufficient 
range to allow the engines to develop 25 per 
cent. overload if required. The large varia- 
tion of the steam pressure available is due to 
the fact that the Babcock boilers are fired both 
with blast-furnace and coke-oven gas. Both tho 
engines are fitted with a complete system of forced 
lubrication throughout, the oil being pumped by 
two simple valveless pumps through pipes to all 
the bearings of the engine. The cylinder lubrica- 
tion is effected by means of gear-driven lubricators, 
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having separate pumps positively driven to supply 
the oil to each cylinder. The governor is of the 
centrif type, carried on the crank-shaft, and the 
speed of the engine is controlled by the governor 
acting on an equilibrium throttle-valve. 
Throughout the works there are, as incidentally 


Messrs. Vickers Sons and Maxim, Limited, River 
Don Works, Sheffield. These are of their standard 
type, and as such specially suitable for heavy duty 
in steel and iron works. They are applied to_a 
great.variety of services: for driving pumps, ex- 
hausters, coke-breaker and charging-machines, and 
in the latter and some other instances are subject 
to considerable mechanical shock ; but they have 
been found of ample strength for all such work. 
The main motor swite and controllers 
are by the Electric and Ordnance Accessories Com- 
pany, Limited, Birmingham. The switch-gear 
includes the main motor switchboard, consisting of 
six enamelled slate panels in a wrought-iron frame- 
work, the over-all dimensions being 13 ft. by 6 ft. 
high. This board is designed to control four 50- 
horse-power, one 30-horse-power, aud two 10- 
horse-power motors of 230 to 260 volts pressure. 
Each panel is fitted with an ammeter, double-pole 
knife-switch and fuses, aod starter fitted with 
double automatic device. The whole of the above 
gear is of the company’s manufacture, with the 
exception of the instruments, which were made by 
Messrs. Nalder Brothers and Thompson. Inde- 
pendent of the above, a e quantity of motor- 
starting panels, of which the company make a 
speciality, have been supplied; these consist of 
double-pole switches and fuses, together with 
double automatic starters mounted on wrought- 
iron runners, and suitable for fixing on a wall. 
The controllers are of the tramway type for use 
with series and shunt-wound motors. Powerful 


mentioned, about forty electric motors, all by} 





THE NEW IRON WORKS OF THE STAVELEY CO.; PIG-ITRON-BREAKING MACHINE. 
MR. CHARLES P. MARKHAM, CHESTERFIELD, ENGINEER; THE NEW LOWCA ENGINEERING .0O., LTD., WHITEHAVEN, CONTRACTORS. 


Fig. 115, 


























Fic. 


magnetic blow-outs are fitted, and the fingers are 
placed in separate fireproof chambers to prevent 
arcing across. The fingers and barrel contacts on 
the controllers are arranged to be readily replaced. 
The controllers are so designed that resistance is 
cut out of the armature circuit by carefully dosinet 
steps. A particular point in the design of the 
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whole apparatus is that no wood-work or any com- 
bustible material is employed. 
ConcLusion. 
There are other points of mechanical interest 
which might be dealt with in detail. The railway 
sidings, for instance, are arranged on the gravity 
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system, so that the loaded ms are always on 
the down gradient. This involved careful schem- 
ing, especially where, as at the limestone-break- 
ing machine, the bank for supplies is on a high 
level ; the material is tipped into a boot, in which 
the breaker-drums work. A feature of these 
breakers is the disin ting teeth. Instead of being 
equally divided between the two drums, the teeth 
are almost all on one drum, with only a few on the 
other, and the position of the latter coincides with 
blank spaces in the opposite drum. This is said to 
be more effective. The broken material is delivered 
into wagons on a lower level. 

_ Probably, however, we have dealt with the most 
important units of the plant, which our readers will 
admit has been designed with due regard to general 
efficiency and to continuity of smelting and relia- 
bility of result. -The details have been carefully 
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worked out according to the dictates of experience 
rather than to — in the direction of 
originality, and the result is satisfactory, as from 
each furnace as much as 850 tons of iron is being 
made each week. 





THE IRON AND STEEL INSTITUTE. 

Tue thirty-ninth annual general meeting of the 
Iron and Steel Institute commenced wereee, ten the 
14th inst., at the Institution of Civil ineers, 
is being continued to-day. 
half-past ten yesterday morning, Sir 
Bart., occupying the chair. 


Report oF THE COUNCIL. 
The report of the Council for the past year was 
read by Mr. Bennett H. Brough, the Secretary of 


The meeting opened at 
“fiugh Bell, 


and | the past year. 








the Institute. This report opened with the state- 
ment that during the year 1907 His Imperial and 
Royal Highness the Archduke Frederick of Austria 
was elected an honorary member. It continued by 
showing a very satisfactory growth in the member- 
ship ; ten years ago, on December 31, 1897, the 
total membership was 1500, while on December 31 
last, the total had reached 2100. The report then 
dealt with various honorary distinctions conferred 
upon numerous members of the Institute during 
Among these distinctions we note 
that Sir Hugh Bell, Bart., President, had been 
appointed a member of the Board of Trade Advisory 
Committee on the Census of Production Act, and re- 
elected chairman of the Tees Conservancy ; the Right 
Hon. Sir James Kitson, Bart., Past President, was on 
June 28 last created a Peer of the United Kingdom 
(Lord Airedale of Gledhow); Mr, A. Carnegie, Past 
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President, had received the Grand Cross of the 
Legion of Honour and of the Orange-Nassau Order ; 
Sir W. T. Lewis, Bart., Vice-President, had been 
created a Knight Commander of the Royal Vic- 
torian Order and a Knight of Grace of the Order 
of the Hospital of St. John of Jerusalem ; Mr. W. 
Beardmore, Vice-President, had received the 
Japanese decoration of the Order of the Rising 
Sun; Mr. A. Greiner, Member of Council, had 
been created a Commander of the Order of St. Olaf 
of Norway, and had been elected President of the 
Belgian Society of Engineers ; Mr. G. Ainsworth, 
Member of Council, had been appointed a Member 
of the Departmental Committee on Check-Weigh- 
ing; and Mr. B. H. Brough, Secretary, had been 
elected Honorary Member of the Canadian Mining 
Institute. 

The death roll of the Institute, the report stated, 
had been heavy, and among the list of thirty-four 
names occurred those of “His Majesty Oscar II., 
King of Sweden (Honorary Member); Sir Benjamin 
Baker, K.C.B., Mr. G. R. Dunell, Mr. P. F. 
Nursey, Sir C. M. Palmer, Bart., M.P., Sir 
W. G. Pearce, and Sir Alexander Wilson, Bart. 
The King of Sweden, it was stated, had honoured 
the Institute by attending the business meeting, 
and by extending generous hospitality to members 
on the occasion of the Stockholm visit in 1898. 
Sir Benjamin Baker had contributed a paper in 
1885 on the Forth Bridge. Sir Charles Mark 
Palmer was an original member, and read a paper 
at the first annual general meeting in London, in 
1870. Sic Alexander Wilson was also an original 
member. Mr. G. R. Dunell was among the warm 
supporters of the Institute, and was well known 
to its members, 

Dealing next with the matter of finance, the 
report stated that the prosperity of the Insti- 
tute was a matter for congratulation. The state- 
ment of accounts for the year 1907 showed that 
the receipts had amounted to 6454/., and the 
expenditure to 55361. 

Reference was then made to the two meetings 
held last year, and the autumn meeting which took 

lace, after an interval of twenty-five years, for the 
second time in Vienna, was justly described as 
having been brilliantly successful. An exceedingl 
influential reception committee had been jovened, 
and the warm welcome which had been accorded 
the members, together with the excellent arrange- 
ments made for their comfort and entertainment, 
were highly appreciated. We have in former 
issues given particulars of the Vienna meeting, and 
a brief description of the excursions which were 
made in connection with it. 

The report then stated that, in accordance with 
the terms of the trust deed, Mr. W. H. Bleckly, 
trustee of the Bessemer Medal Fund, had appointed 
Sir Hugh Bell, Bart., President, as his co-trustee, 
in succession to the late Sir David Dale, Bart. 

large number of candidates had applied for 
Carnegie Research Scholarships, and, after full 
consideration, four scholarships, each of 100l., 
tenable for one year, and two, each of 50l., were 
awarded. Particulars of the scheme, printed in 
English, French, German, Hungarian, Italian, 
Russian, Spanish, and Swedish, had been widely 
distributed. 

After referring to the various capacities in which 
the Institute was represented during the year on 
a number of committees and learned bodies, by 
the President and different members, the report 
concluded with the statement that a diploma of 
re merit had been awarded to the Institute by 
the Superior Jury of the Milan Exhibition, 1906. 

Mr. W. H. Bleckly, honorary secretary, then 
gave an abstract of the income and expenditure 
account for the past year, and stated that Mr. 
Carnegie had increased his donation to the Carnegie 
Scholarship fund by 11,000 dols., thus making the 
total fund 100,000 dols. 

‘In moving the adoption of the report of the 
Council, Sir Hugh Bell mace reference to the new 
— uired by the Institute, in which greater 
acilities had been provided for members, and rooms 
set apart for students. He alluded also to the 
Franco-British Exhibition, the opening of which he 
was going to attend, and stated that the Committee 
of the Institute had collected excellent exhibits 
destined to show the British pig-iron production. 
They had decided to classify the samples, not 
under the names of the various manufacturers, but 
geographically according to the various districts in 
which the different samples were produced ; in 
doing so, they had not only overcome a difficulty, 


but had formed a display of greater value from an 
educational 
and were only waiting for the site to be ready to 
receive them. He also alluded to the warmth with 
which the Institute had been received last year 
in Vienna, and concluded his remarks by referring 
to the recent news the Council had received of the 
sudden death of Geheimer Bergrat Professor 
Hermann Wedding, Ph.D., Berlin, a mer 
Medallist and Honorary Member of the Institute. 
Professor Wedding never omitted to do a kindly 
act to the Institute. He was an excellent friend 
and a charming personality. 

Mr. Adamson, Mr. Beardshaw, and Professor 
Gowland having proposed and seconded a vote of 
thanks to the President and Council, Sir Hugh Bell 
returned thanks to the meeting. 


Bessemer Gotp MEDAL. 


The Bessemer Gold Medal was this year pre- 
sented to Mr. Benjamin Talbot, Middlesbrough. 
In making the presentation, Sir Hugh Bell re- 
ferred to the research work carried out by Mr. 
Talbot, adding that he had not only scientific 
attainments, a matter which was of the utmost im- 
portance, but also practical knowledge and experi- 
ence. He had both carried out series of experi- 
ments and shown the direction in which the steel 
industry had to proceed ; in this he had acted as a 

ioneer, and the wishes of the Institute were that 

e should meet with continued success. 

The reading and discussion of papers was then 
commenced. We shall deal with Pas fully in our 
next issue, meanwhile we print in extenso, else- 
where in the present number, the first paper read 
—namely, one on “‘ ne ate eg in Plate- Rolling 
Mills,” by Mr. A. Lamberton. 





THE LATE MR. L. L. MACASSEY. 

WE regret to have to record the death of Mr. Luke 
Livingston Macassey, which occurred at Belfast on 
Saturday, the 9th inst. Mr. Macassey was born in 
1843, and spent the early years of his life in Bally- 
carry and Carrickfergus, his father being a minister. 
As an engineer, Mr. Macassey received his earlier 
training in London, and subsequently was connected 
with the construction of the Belfast Docks. On 
the completion of this work he opened an office in 
that city, and soon had an extensive civil engineering 

ractice. Since 1874 he had acted as engineer to the 

lfast Water Commissioners, and in this connection 
was concerned with the construction of the water- 
storage reservoirs at Woodburn, Lough Mourne, and 
Copeland, with the Stoneyford works, built in 1884, 
the filter works at Old Park and Forked Bridge, laid 
out in 1889, and the more recent Mourne Mountain 
scheme. In addition to his connection with Belfast 
he was associated with the development of the water 
works of Londonderry, Dublin, Fermoy, Holywood, 
Portrush, &c., and had an extensive general engineer- 
ing practice, which included railway, harbour, and 
sanitary work. 

He combined his engineering work with practice at 
the Bar, for which he qualified in the late ‘eighties. 
In this connection he acquired a large amount of Par- 
liamentary work at Westminster, in the promotion or 
opposing of schemes before Parliament. He was 
responsible for the introduction of a scheme for a 
Channel tunnel between Cushendall and the Mull of 
Kintyre. He was the author of a book on ‘‘ The 
Water Supplies of Towns,” and of a work on “‘ Private 
Bill Legiittion in Parliament.” His connection with 
the two professions fitted him especially well for arbi- 
tration work, and he was thus engaged in connection 
with the purchase of the tramways by the Belfast 
Corporation, and ina similar transaction in Dablin. 
He also acted as arbitrator in cases concerning the water 
works of Manchester, Glasgow, and Londonderry. 





ProsgecteD Batic ExursiTion In SwepEN.—A com- 
mittee has been formed, at the instance of the Industrial 
reget Malmié, for the pu of preparing a plan for 
the holding of a Baltic Exhibition—that is, an exhibition 
comprising all the countries adjoining the Baltic. The 
date for the projected exhibition, which has been received 
with enthusiasm, should be some time after 1910, prefer- 
ably, perhaps, 1914, and the exhibition is more especially 
intended to be an industrial exhibition. 

Pocket Hypraviic CaLcuLator.—Mr. R. O, Wynne- 
Ro! M. Inst. C. has now issued his ingenious 
hydraulic calculator in ket form. The instrament is 
based on Kutter’s formula, and consists of a seriee of cir- 
cular slide-rules, which can be combined so as to solve 
practically instantaneously all the ordinary problems on 
the flow of water through pipes which arise in the work 
of the hydraulic engineer. Full instructions are bound 
up with the instrument, so that they cannot be mislaid 
and unfindable when needed. The St. Bride’s Press, 
Limited, of 24, Fleet-street, E.C., are putting this calcu- 
lator on the market at the moderate price of 





int of view. The exhibits were ready, |. 


THE FRANCO-BRITISH EXHIBITION. 


THE be sgn of the Franco-British Exhibition at 
Shepherd’s Bush yesterday by T.R.H. the Prince and 
Princess of Wales was an event which had been looked 
forward to with much interest by a large section of the 
public, for it was one of those occasions which always 
raise hopeful anticipations and leave room for wide 
speculation. Whether the present vast undertaking is 
fated to fulfil the hopes that are expressed by its pro- 
moters the future only can tell. From its present un- 
finished condition, however, it may be safe to predict 
that it will be some time yet before it is really ready to 
receive the many thousands of spectators who are ex- 
pected tovisitit. A few weeks will, however, make a 
great difference in this direction, and roads and build. 
ings which are now unfinished will be in a fit condition 
to fulfil their duties. 

It may be remembered that in our last volume we 
gave an account of the then contemplated great Ex- 
hibition, the buildings of which were being erected 
near Wood-lane, Shepherd’s Bush, and we then de. 
scribed and illustrated in detail some of these build- 
ings. The two articles to which we refer appeared 
on pages 737 and 769 of our last volume. At the time 
these articles were written we called attention to the 
fact that there was an enormous amount of work yet 
to be done before the Exhibition could possibly be 
ready for the opening ceremony, which was fixed for 
the present month, although the promoters appeared 
perfectly satisfied that it was well within their power 
to have everything ready by the appointed time. 
Since then there is no question that a vast amount of 
work has been done, and the place has a very different 
appearance now from what it had then. We doubt, 
however, if the promoters had at that time a full 
conception of the smount of work there really was 
to do, or they would not have been quite so sanguine 
as they were. This must be evident to anyone who 
has recently seen the grounds, for although the 
Exhibition has been formally opened this month, there 
yet remains much to be done before the whole of the 
buildings and the grounds can be considered complete. 

In our previous articles on this great undertaking 
we described the main features of the arrangement of 
the eros and the grounds, and gave details of 
some of the former. As, however, some of our readers 
may not have seen the articles referred to, it may not 
be out of place here to go over some of the ground 
again before entering further into the description of 
any particular building uot previously alluded to. 

As is well known to most Londoners, the site of 
the Franco-British Exhibition lies just north of the 
Uxbridge-road, near the Shepherd’s Bush Station of 
the Central London Railway, the area covered being 
about 140 acres. Much of this area is laid out with 
buildings devoted to science and art, and to the in- 
dustries of the two nations, Britain and France, 
exhibits being entirely confined to these two nations. 
The rest of the space is occupied by a huge arena and 
stadium, where Olympic games will take place and be 
witnessed ; by pleasure- grounds, gardens, canals, 
walks, and ornamental sheets of water. An idea of 
the way in which the grounds are laid out is given by 
Fig. 1, which is a plan of the whole area. 

One of the chief attractions to the general public 
will, no doubt, be the Olympic Games, which were 
originally celebrated in ancient Greece, and revived 
at Athens in 1896, after an interval of 1500 years. 
After that they again took place in 1900, that time in 
Paris, and again at St. Louis in 1904. Their revival 
once more in London this year will be a source of no 
little attraction, particularly if we are blessed with 
a favourablesummer. The great arena and stadium to 
be devoted to these games are situated on the northern 

rt of the grounds, as will be seen from the plan. 

he arena is of oblong form, the centre portion of 
which is laid with turf, and will be reserved for various 
games. Outside of this portion is a cinder running- 
track, and outside of this again is an inclined track for 
cyclists, while surrounding the whole is the Stadium, 
which has been designed to seat 68,000 people. In addi- 
tion to this there is also standing room for about $2,000 
people, making accommodation for a total of 150,000 
spectators. e general design of the Stadium and 
roof may be seen on page 769 of our eighty-fourth 
volume, We trust that the hopes of the promoters of 
the Exhibition, that they may be able to fill this great 
Stadium with spectators, may not be disappointed, 
for the amount of time and money spent on it have 
been very great. ; ; 

The main entrance to the Exhibition is in Uxbridge- 
road, and, as we have before stated, close to Shep- 
herd’s Bush Station of the Central London Railway, 
and fcom there to the entrance at Wood-lane and to 
the Exhibition grounds proper is a considerable dis- 
tance, and is made up of a series of halls to be de- 
voted to exhibition purposes and forming a covered 
way. These buildings range from No. | to 8, the last 
hall being that before entering Wood-lane way, and 
Nos. 1 and 2 of these buildings we shall presently 
describe in detail, the former of them being the main 





entrance building in Uxbridge-road. 
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The exact position of the other buildings, scattered | 
over the ground, may readil 
jan we publish, and from the reference notes below 
Pn NN detailed description of the Machinery Hall, | 





the Palace of French Industries, and the Palace of 
British Industries will be found on pages 739, 769, and 
770 of our eighty-fourth volume. _ i 


be ascertained from the | exhibitors may be seen. An idea of the actual 


the Palace of Decorative Arts, the Hall of Electricity, before stated, the 


cted that the best efforts of French and English 


er beat 
|of all the various buildings can, however; best 
obtained from a study of the list given below. As 
und: between the main entrance in 

Uxbridge-road and Wood-lane is occupied by a series of 
| eight buildings, each being about 400 ft. long by 70 ft. 
_ wide, which contain some of the most important of the 


ex 
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REFERENCES. 
1to8. Main entrance, Uxbridge-road, and 22. French Restaurant. 46. Site reserved for L.C.C. 
Exhibition Halls, 23. British Applied Art Palace. 47 to 49. Machinery Halle. 
9. Wood-lane Way. 24. Palace of Women’s Work. £0, Canada. 
10. Wood-lane Entrance. 25. Sports Club. 51. New Zealand. 
ll. Industrial Section. 26. Fine Art Palace. 62. Crown Colonies. 
12, Hall of Electricity. 27. Grand Restaurant. 53. Africa. 
13. Palace of French Industries. 28. Palace of Music. 100. Australia. 
14. Palace of British Industries. 83. Imperial Tower. 101,‘ French Colonies. 
15. Education Hall. 34. Comptoir Nationale D’Esccmpte & 102. ns ga 
16. Congress Hall. Paris. 103. India. 
16a. Court of Honour. 35. Pavilion, Louis XV. 104 to 106. French Colonies. 
17. French Agricultural Building. 36. Franco-British Pavilion. 107. Agricultural and Horticultural 
18. British Agricultural Building. 87. Palace Restaurant. Exhibitions. ee 
19. French Applied Art Palace. 33, Garden Club. 100a. O A 
20. Popular Café. 89. Royal Pavilion. 100). Grand French Restaurant. 
21. Palace of Decorative Arts. 45. Paris Municipal Pavilion. 


The exhibits shown are contained in twenty palaces 
and eight large buildings, which represent a poset 
variety of design, and the structural features of | 
Which are of interest. Among these buildings are | 
those representing Education, Science, the Fine 
Arts, the Liberal Arte, Engineering and Shipbuilding 
(together with Constructional Engineering), Mecha- 
nical Engineering, Gas, Electrical ,and Mining Engi- 
neering, Transportation, Agriculture, Horticulture, 
ow Decorative Arts, Textile Industries, Chemical 
ndustries, Social Economy, &c., in all of which it is | 





French and British exhibits, including Liberal Arts, 
Social Economy, French Education, &c. The first of 
these halls, which is the main entrance building, facing 
Uxbridge-road, we will presently describe more in 
detail. The one next it is No. 2 building, which is the 
British Liberal Arts Palace, and will also be described 
in detai! at afuture time. The largest building in the 
Exhibition is the Palace of Engineering and Machinery, 
which we described and illustrated on page 739 of our 
last volume, and in this may be seen a varied collec- 
tion of machinery, both stationary and in motion, The 





section devoted to shipbuilding and shi 
in which Great Britain leads the wo 
seen here. Ee ae : 

At the far end of the grounds from the entrance in 
Wood-lane is the grand ‘avenue of the colonies, a fine 
semi-circular road way, which leads through theColonial 
Section, and here wiil, no doubt, be centered the main 
interest of all those who believe in, and are proud of, 
our vast dependéncies. [n a cOmmanding position, in 
the centre of the crescent formed by the avenue, stands 
the pavilion devoted to our Indian Empire, and it is 
right that it should be so placed, for, with its popula- 
tion of some 300,000,000 le, and its foreign trade of 
over 249,000,000/. sterling, the Indian Empire stands far 
ahead of our other possessions. The palace erected by 
the Dominion of Canada also takes a prominent place, 
containing, as it does, an area of about 60,000 square 
feet, over which are spread a complete representation 
of the enormous natural resources and of the arts and 
industries of the country. These include exhibits from 
Ontario, Quebec, Nova tia, New Brunswick, Mani- 
toba, and the North-West Provinces. Close to the 
Canadian building is the Australian Pavilion, details of 
the construction of which we will describe later. It 
covers an area the same as that of the Canadian Hall, 
ard contaios exhibits representing the various States 
of the Commonwealth. The chief feature cf this 
javilion is, however, the Australian Garden, to be 
seen in the central part of the building, for in this 
garden the flora of the island is collected. There are 
also exhibits representing the mineral wealth of the 
country. 

Aadcentien, not far from the last two mentioned, 
mainly demonstrates reeources of the country 
which it represents—-namely, New Zealand. That the 
natural resources of the country are great miy bs 
gathered from the fact that in 1907 the over-sea trade 
of the Colopy amounted to over 20,000,000/., nearly 
the whole of.which was obtained from its forests, 
fields, pastures, and mines. In this part-of the 


ingindustries, 
» may also be 


grounds.the Crown Colonies are also well re ted, 
and these comprise Gambia, Southern Ni , and the 
Gold Coast. Other portions of this of the grounds 
are taken up by fine exhibits from the French Colonies. 


We have not space, however, to enter further into 
these matters, but must leave it for our readérs to visit 
the Exhibition and judge for themselves as to flie 
merits of the various departments of the great Show. 
We will devote the remainder of our this week 
to a description of the main entrance building facing 
Uxbridge-road. o z 
This building, which is shown in course of erection 
in Fig. 2, 648, and in detail in Figs: 4 to 49, 
pages 648 and 649, is one that has been desi and 
erected entirely by the contractors, Messrs. G. Sand 
and Son, of Nottingham, who deserve the credit of 
having erected the steelwork complete in the shortest 
time occupied in the erection of any building on the 
ground, the total time being only three weeks, a record 
of which the makers may we think, well be proud. 
The front of the building, which faces Uxbridge- 
road, is of an imposing character. We are unable to 
illustrate it in ite finished state, but ite appearance 
during construction may be seen in Fig. 2. The front 
consists of two towers, between which there is a large 
semicircular arch, at the foot of which, and above the 
main entrance doors, there is a balcony, access to 
which is obtained from the first floor. The position 
of the towers is shown in Fig. 3, while the details of 
their construction may be seen in Figs. 41014. Each 
of the towers is 9 ft. 4 in. square to the centre of the 
corner verticals, and is 57 ft. 9 in, high from the 
ground level to the underside of the cupola on the 
top. The corner verticals are formed of rolled steel 
joists, which are braced togetheras shown. The whole 
of the steel-work is covered with ornamental plaster 
blocks. Behind the balcony is a large circular-topped 
window, the construction of which is shown in Fig. 15. 
page 649. It hasa radius of about 20 ft. The whole 
of the wind-pressure on the central arch is taken b 
six large lattice stanchions, the middle pair of whic 
are 50 ft. long, and are shown in Fig. 16. Details of 
the construction of the front and of the connections 
are shown in Figs. 16 to 31. These stanchions are each 
formed of two 12-in. by 34-in. channels, weighing 
32.8 lb. per foot, and braced ther by 2}-in. by 4-in. 
flat bars, placed at an angle of 45 deg., and arranged 
alternately at each side of the stanchion, The stan- 
chions measure 2 ft. by 12 in. outside the channels, 
They were sent from the works in one piece, and con- 
ev. had to be brought to the site at night in 
or - to avoid interrupting the traffic in Uxbridge- 
road. 
It will be seen on reference to our illustrations that 
the general plan, Fig. 3, consists of a central hall, the 
roof of which is formed of eight principals, which are 
spaced 8 ft. apart centre tocentre. This encloses a main 
entrance hall, 40 ft. square, on each side of which is a 
space 15 ft. 2in. wide between the centres of the 
stanchions. These side spaces are to be uced as offices. 
Each of these side spaces has a floor above it, which 
will also be used as offices, The floors of these offices 





are made of concrete, supported on rolled stcel joists, 
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as shown in Fig. 37, page 649. These offices are 
reached by means of two staircases. All the walls of 
this building are constructed of slabs of breeze con- 
crete 3in, thick. Oa each side of the building are 
small lean-to’s, 8 ft. wide, which may be seen in 





Fig. 37. 

; The main roof principals are of very graceful design, 
and are shown in Fig. 37. They are carried on stan- 
chions formed of 7-in. by 4-in. rolled steel joists down 
to the level of the two upper floors at the sides, and 
below that to the foundations on stanchions formed of 
10-in. by 5-in. rolled steel joists. Details of the 
joints of the roof principals and of the connections of 
the principals with the stanchions, are shown in 
Figs. 38 to 49, page 649. The bases of the stanchions 
are embedded completely in concrets, as shown. It 
will be noticed that the steelwork of this buildin 
is very light, and that the connections are simple an 
well arranged, Details of some of these connections 
are given. 

Some difficulty was experienced in the erection of 
the frontage and of the towers, as there was only about 
10 ft. between the hoarding on the road and the face 
of the towers. In spite of this, however, the whole of 
the work was completed without any accident. Venti- 
lation is obtained from glazed ventilators in the lantern 
above the Main Hall, and the offices are lighted by 
wrought-iron framed windows on each side of the 
building. 

The walls of the building are constructed of concrete 
slabs 3in. thick, which are supported on 3-in. by 14-in. 
and 3in. by 3-in. rolled-steel joists fastened to the 
columns. These slabs weigh 20 1b. per square foot. 
The upper portion of the towers and the central arch 
of the main entrance are covered with fibrous plaster. 
All the floor loads were taken at 2 cwt. per square 
foot, and the wind pressure on vertical surfaces was 
taken at 30 lb. per square foot, and 40 lb. per square 
foot for roofs, giving 23.6 lh. per square foot normal 
to the slope of the roof, by Unwin’s formula. 

In a future issue we intend to describe No. 2 Build- 
ing and the Australian Pavilion. 


(To be continued.) 





Association Tecunique Maritime.—This Association 
—the French Institution of Naval Architects—held its 
eighteenth annual meeting in the great hall of the Société 
des Ingésieurs Civils de France, Paris, on the 6th and 7th 
inst., when several mem read papers dealing with 
naval architecture, as follow:—Mr. Brosser, ‘* Notes 
Concerniog the Trials of the Dreadnought ;” Mr. Moritz, 
**Oo Superheat ;” Mr. Petithomme, ‘Oa Trials with 
ety ag me Tanks ;” Mr. Ferrand, ‘‘On the Time 
Taken for Building Ships in France ;’ Mr. Le Chatelier, 
**On the Use of Autogenous Welding in Naval Architec- 
ture ;” Mr. Le Blanc, ‘‘ Note on Condensation ;” Mr. 
Hart, ‘‘Oa the Circulation of Steam in Pipes;” Mr. 
Marbes, ‘On the Equilibrium of an Elastic Plate Under 
Uniform Pressure ;’ Mr. de Maupeon, ‘* Contribution to 
the Etude of Shocks ;” Mr. Chapius, ‘‘On the Firing of 
Torpedoes against a Movable ‘Target ;’ Mr. Dunoyer, 
**On an Electromagnetic Compass.” 


TURBINES IN GERMAN WARSHIPS.—Referting, on p 
402 of our issue of March 27 last, to the turbines’ of the 


highly successful German torpedo-boat G 137, we men- 
tioned the fact that the turbines were of British design 
and origin. The Turbinia Deutsche Parsons rine 
Aktien: Gesellschaft have in this connection written to 
us, expressing the opinion that this statement may be 
misun — as implying that the actual drawings of 
the turbines were got out in this country. This was not 
our intention, and, in fact, it is common knowledge that 
the German Naval authorities have insisted from the 
outset that this course should not be followed, and the 
drawings in question were, it is well known, pre 
by the “‘Turbioia” and by Messrs. Brown, Boveri, and 
Co. The type, however, remains that of Mr. Parsons, 
who has, we learn, scored 4 fresh triumph, by the decision 
of the German Admiralty to take up from the German 
company a license for the construction of the Parsons 
turbine. 

Bar AnD Cuuck Late Work.—A pamphlet on this 
subject has. been issued by Messrs. Alfred Herbert, 
Limited, Coventry. In this pamphlet attention is drawn 
to the advisability of keeping distinct machines working 
on bar and chuck work, instead of apportioning the 
work to the machines indiscriminately. ork may range 
in dimensions from great length and small diameter to 
short length and great diameter. For that comin 
under the former classification, a lathe specially adap 
to work is most ¢cmmomical, with a turret of 
comparatively small cross-traverse, and the cutting-off 
afd: forming-rest attached co the turret. With chuck 
work of large diameter and short length, on the other 
hand, a saddle should be fitted in addition to the turret, 
and when this is done, facing from the saddle and boring 
with the turret-tool can proceed simultaneously. If 
great cross-travel be given to the turret, in order to 
obtain an all-round machine, considerable vibration 
occura, and the overh with large work is too great 
for good work, the tools also necessarily less stiff, 
while with the saddle, in addition to the main turret, 
there need be no overhang of turning and facing tools. 
The manner in which these various features are 
for in the turret lathes made by this firm is 
scribed in this pamphlet. 


fully de- 


' NOTES FROM THE NORTH. 

Guaseow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was steady for iron and weaker for 
orward lots. The i consisted of about 4000 tons 
of Cleveland warrants at 51s. 74d. cash, and from 48s. 44d. 
to 483. 3d. three months, closing with cash buyers over at 
51s. 8d., and sellers at 51s. 11d., while the forward quota- 
tions were easier at 493. 9d. one month and 48s. 4d. 
three months rs. Co was quoted 58/. 5s. sellers 
three months. In the hemasen 2000 tons of Cleve- 
land warrants changed hands at 48:. 2d., 483. 3d., 
and 483, 24d. three months, with closing sellers at the 
latter figure. The other closing prices were 51s. 6d. 
cash buyers and 51s. 10d. sellers, and 493. 6d. buyers and 
493. 104d. sellers one month. On Friday morning a 
small business was done in Cleveland warrants, only 
1500 tons being dealt in at 51s. 104d. cash. At the close 
the sellers’ quotations were firmer at 523. cash and 483. 3d. 
three months, but a little easier at 493. 9d. one month. 
In the afternoon the tone of the market was steady, but 
Cleveland cash warrants were scarce, and at the close there 
were buyers at 523., but nosellera. The dealings consisted 
of 3000 tons at 49s. 7d. and 49s. 6d. one month, and 48s, 3d. 
three months. Closing sellers quoted 493. 91. one month, 
and 483. 4d. three months. On Monday morning quietness 
prevailed. and only one Cleveland warrant changed hands 
at 52s. 44d. cash, with buyers over at 52s. 9d., but no 
sellers. At the close sellers yo 493. 104d. one month, 
and 48s 3d. three months. Ia the afternoon holders o 
Cleveland cash warrants were quoting 55s., while buyers 
named Is. less. The only business was one lot at 483. 3d. 
three months, and the closing quotations were 503. one 
month and 483. 4d. three months sellers. On Tuesday 
morning no dealing took place in Cleveland warrants. 
Holders of cash iron advanced the price to 57s., while 
buyers reduced their offer to 503., owing to the increase 
in stocks. At the close the other quotations were 
483. 6d. sellers and 483. 2d. buyers three months. In the 
afternoon the only transaction was one lot of Cleveland 
warrants at 483. 2d. three months, At the close sellers 
quoted 563. 6d. cash, 49s. 3d. one month, and 48s. 3d. 
three months, and there were buyers at 56s. cash and 
48s, 14d. three months. When the market opened to-day 
(Wednesday) the ‘*bear” squeeze was again evident, there 
being very little change in the market. The business 
consisted of one lot of Cleveland warrants at 49s. one 
month with sellers over. Sellers of cash iron quoted 
9d., while buyers offered 533, and there were 
sellers at 48s. 6d. three months, buyers quoting 44d. less. 
At the afternoon session sellers of Cleveland cash war- 
rants again quoted 563. 9d., and buyers increased their 
offer to 563. 3d. The forward market was firm, and 
1500 tons changed hands at 493. 3.1. one month and 48s. 6d. 
three months, with buyers over, and sellers at 3d. more. 
The closing month quotations were 493. 44d. buyers and 

493. 6d. sellers. The following are the market 

for makers’ (No. 1) iron :—Clyde, 63s. 61.; © 
Gartsherrie, 64s.; Summerlee, 64s. 6d.; i — 68a. ; 
and Coltness, 88s. (all shipped at Glasgow) ; "UY 
(at Ardrossan), 64s. ; Carron (at Grangemouth), 6d. ; 

and Shotts (at Leith), 64s. 6d. 


Sulphate of Ammonia.—A scarcity of sulphate of 
ammonia for early delivery is still being felt, and the 
demand continues good. The price remains steady round 
12/. 128. 6d. per ton for ere business, Glasgow or 
Leith. The total amount of the shipments from Leith 
Harbour last week was 736 tons. 


Scotch Steel Trade.—The Scotch steel trade has not 
shown any sign of improvement during the past week, 
and the outlook at the present time is far from bright ; 
in fact, the prevailing conditions are very discouraging. 
Much of the plant,at the various works has been more 
or less idle this week, and great difficulty is being ex- 
perienced in getting specifications, especially for heavy 
material. Foreign orders show a falling off, but inquiries 
for structural sections for shipment are again reported as 
fairly satisfactory. Almost any orders in the market are 
made the subject of keen competition by the local mer- 


er, 64s. ; 


spared | chants, who are under-selling producers to the extent of 


several shillings per ton for both plates and angles. 
Official selling prices are without change. 


Malleable Iron Trade.—The malleable iron trade of the 
West of Scotland has not improved, and much broken 
time continues to be the order of the day. With general 
trade co bad in this country just now, there is little hope 
of an early improvement in specifications, Competition 
on the part of the ew any makers is still felt, and any 
lots that are being booked locally are of no great moment 
and are mostly for early delivery. 

Scotch Pig-Iron Trade.—Business in Scotch pig iron on 
local account has not been of any great volume during the 
past week, but the amount shipped abroad, against con- 
tracts, continues very fair. The slight shading of prices 
on the part of sellers recently has induced a moderate 
amount of business from the south. Few transactions in 
hematite are reported. 





Frano?-Britisuy Exursirion: Pia-Inon Exutsit.—A 
pamphlet has been issued by the Iron and Steel Institute, 
28, Victoria-street, S.W., in connection with the collec- 
tive exhibit organised at the Franco-Briti-h Exhibition, 
Shepherd’s Bush, and illustrative of the British pig-iron 
industry. The pamphlet gives a short history of this 
industry and diagrammatic tables and statistics showing 
the output and processes, products, &c. A list of blast- 
furnaces in Great Britain, with the make of pig iron and 
the quantity of iron ore and coal used in the various 
counties, is also given, together with typical analyses of 





British pig. 


. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Effect of the Depression.—The severe depression in 
the — iron and steel trades has been keenly felt by 
the Parkgate Iron and Steel Company, Limited, who, in 
their annual report for the year ending March 31, record 
a decrease of 21,409/. in gross profits compared with the 
previous year. This is a decline of nearly 30 per cent. on 
the previous year’s results, The shareholders, however, 
are to again enjoy a dividend of 2s. per share, but the 
bonuses of 1s. 8d., which were a féature of the previous 
two years, and were applied to capital purposes, were this 
year absent. The new plant and reconstruction of the old 
plate mills have now been completed. 


Sheffield Grinding-Shops. — Much interest has been 
evinced in Sheffield by an exhaustive report submitted by 
Dr. Scurfield, the Medical Officer of Health for the city, 
upon the sanitary conditions of Sheflield grinding-shops, 
as compared with those of Solingen. mtly Dr. Scur- 
field made an extensive tour round the grinding-shops of 
the German cutlery town, and this, he says, has opened 
his eyes as to the precautions that shouldbe taken 
against dust, and for securing greater cleanliness. The 
Health Committee of the City Council have decided 
to act upon the doctor’s report, and have resolved 
to forward it to the Home Secretary. They have also 
forwarded a covering letter expressing the opinion that 
it is urgently needed that new regulations should be 


¢ | adopted for securing greater cleanliness and better means 


for the Ss of workers from the injurious effects 
of the inhalation of dust in the premises where the grind- 
ing and cutlery trades are carried on. Dr. Scurfield’s 
report has already been the subject of a question put in 
the House of Commons, and it is confidently hoped that 
an early improvement in the working surroundings of the 
grinders will be effected. 


Iron and Steel.—The amount of new business that 
has arrived during the week has been of a decidedly 
limited character, and manufacturers in the East End 
heavy branches are not being at all taxed in their forges 
and mills. The large armament firms are doing a little 
better, and a pleasing sign in this direction has been 
the slackening of dismissals. The proposed distribution 
of orders by the Russian and Chinese Governments 
gives further hope to Sheffield of an early return 
to average pressure. Inquiries among rolling - mills 
are of an encouraging nature, although in many in- 
stances short time prevails. The various mines in the 
South Yorkshire and Derbyshire districts are affording 
work for makers of steel-wire ropes and cables, and tbis, 
coupled with a fairly steady demand from home ship- 
owners for steel cables and hawsers, tends to keep the 
mills steadily employed. The iron market in the Shef- 
fieid district has displayed a sagging von am J for some 
time past, and now hematite and Derbyshire blends can 
ad on easier terms stil]. Continental buyers are 
fairly forward for Lincolnshire sorts, especially basic 
quality. Prices of material in Sheffield this week have 
been as follow:—Lincolnsbire forge iron, 51s.; ditto 
foundry, 523.; ditto basic, 52s. 6d.; Derbyshire forge, 
48s. 6d. to 493. ; ditto foundry, 50s.; East Coast hema- 
tite, 653., less 24 per cent. ; West Coast ditto, 68s., lees 
24 per cent. (nominal); bar iron, 7/.; Bessemer billets, 
71. to 71. 10s. ; Siemens ditto, 77. 10s. to 8/. 


South Yorkshire Coal.—Collieries have still a large 
number of orders on hand for house coal, despite the 
evidence of warmer weather experienced in the past week. 
Many merchants have been quite as busy during the past 
few weeks as at any time during the winter. Supplies 
are coming in freely, and wagons are being loaded 
promptly. The depression in trade continues to keep 
down the demand for manufacturing fuel. Orders have 
been regular, but customers at home have only been 
stocking just sufficient to meet immediate requirements. 
Important consignments of this blend of fuel have been 
shipped to foreign ports, the trade in this connection 
being of average bulk. The contracting railway companies 
are still drawing large tonnages from local collieries. The 
demand for gas coal has been well maintained, although a 
much smaller quantity of Yorkshire gas coal has this year 
been perchebed by the Metropolitan gas companies. The 
bulk of the contracts have gone to Durham. 





SwepisH Iron anD StgEt.—According to the: report 
read at the last quarterly meeting of the Union of Swedish 
Iron-Masters last autumn’s depression bas naturally 
also made itself felt in the Swedish iron market, and the 
figures for the first quarter ofthe present year bear 
witness of this. The export of bars shows, for instance, 
a decline of 25 per cent. compared with the same period 
last year, and the home market is also very dul), which 
more especially applies to Lancashire bar iron. Several 
Lancashire works, however, have contracts from last 

ear at remunerative prices, which will keep them busy 
or eeveral months. Other works less favourably posi- 
tioned have had to materially reduce their prices to 
secure orders ; this applies both to rolled and hammered 
iron. Ingots have fared better both as regards price and 
demand, with the unusual result that Martin iron at the 
present time is higher in price than Lancashire. The 
output of Martin ingots also shows an increase of 6200 
tons as compared with the same period last year. The 
roduction of pig shows a reduction, and the sale abroad 
i been dragging, although prices were lowered, The 
official quotations were reduced 10s. all round. The 
output of pig during the first three months of the present 
year amounted to 158,500 tons, which was 8800 tons less 
than the previous year. The number of blast-furnaces 
going was 114, against 120 for the same period last year. 
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NOTES FKOM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A corner in warrants, which 
has forced the price of No. 3 Cleveland pig to an artificial 
figure, has upset legitimate business. ere is very little 
doing just now, and what transactions are r ed are 
entirely confined to emall. lots for immediate delivery. 
Shipments of pig iron this month are satisfactory, though 
they compare unfavcurably with those for the correspond- 
iog period of a year ago, when large quantities were 
going to the United States. Clearances so far this month 
average 4060 tons per working day, as against a daily 
average of 5500 tons for the corresponding part of May 
last year. Time was when there were several different 
descriptions of pig iron-in the warrant stores, but of 
late there has been but two kinds, and now all the 
store iron degcribed as standard has sold for ship- 
ment, and for the present No. 3 is the only warrant iron 
available. A few small lots of No. 3 g.m b. Cleveland 

ig have this week disposed of at 54s. for prompt 
Pod. delivery, and that may be given as the general 
market quotatjon. It is also the price of No. 1, which, 
being just now more easily procured than No. 3, is in 
some cases being delivered in place of the latter, whereas 
until quite Jately it has been half-a-crown above the 
ruling quality. No. 4 foundry is 503., and No. 4 forge, 
483., so that they are relatively dearer than the better 
kinds. East Coast hematite pig is very quiet and dull. 
There are sellers of Nos. 1, 2, and 3 at 57s. 6d., and buyers 
are very backward indeed. Dealers in Spanish ore do 
not change quotations, which are, however, nominal. 
Rubio, of 50 per cent. quality, remains at 153. 3d. ex-ship 
Tees. Buyers consider that price too high, and, on the 
other hand, sellers declare that it is an unremunerative 
figure. 

Manufactured Iron and Stecl.—Business in the various 
branches of the manufactured iron and steel industries 
is very quiet, and pects are not at all encouraging. 


Quotations are stationary, but there is little doubt that | coal 


producers of certain descriptions would reduce their rates 
if they had any reason to believe that such an action 
would lead to the securing of orders. Buyers are not 
forthcoming just now, and even lower rates than those 
that have ruled for some time would not be likely to tempt 
them to come forward. Common iron are 71. 5 
bars, 7/. 7a. 6d.; best best bars, 7/. 15s. ; packing iron, 
5. 103. ; iron and steel ship-plates, each 6/. 53. ; iron and 
steel boiler-plates, each 7/. 5s ; iron ship-angles, 7/. ; steel 
sbip-angles, 5. 17s. 6d.; steel strip, 6/. 15s.; steel hoops, 
7.; and steel joists, 5/. 17s. 6d.—all less the customary 
24 per cent., and for small parcels of joists up to 6/. 5s. 
would have to be paid, but orders of fair siz3 can be 
executed at 5/. 17s. 6d. Cast-iron chairs are 3/. 103.; cast- 
iron columns, 62. 103.; heavy steel rails, 5/. 153.; and steel 
railway sleepers, 67. 10s. to 6/. 153.—all net cash at works. 
Fuel.—Coal and coke values are well upheld. The 


local consumption of the latter keeps heavy, and average 
blast-furnace qualities are firm at 16s, 3d. delivered here. 





A New Froatinc Doox ror THE AusTRIAN Navy.— 
In our issue of May 1 (page 582 ante) we gave general 
eee pee of a floating dock which is to be built on 

half of the Austrian Government for the naval harbour 
at Pola. We now learn with satisfaction that this dock 
is to be constructed from the designs of Messrs. k and 
Standfield, Westminster, who, is may be remembered, 
were similarly responsible for the dock built six years apo 
in this country for the Austrian Government. The 
success of this dock has induced the Government to order 
this new dock, which is to be capable of raising a ship of 
20,000 tons displacement. 

Mersey Dock Extension.—The Mersey Docks and 
Harbour Board has been considering recommendations of 
the Works Committee for a t extension northwards 
of the existing system of d at a total estimated cost 
of 3,204,400. The scheme embraces (a) a vestibule or 
half-tide dock with a river-lock entrance, to be called 
the Gladstone Half-Tide Dock ; (b) a lock between the 
existing Hornby dock and the new half-tide dock ; (c) a 
branch dock, to be called the Gladstone Dock No. 1, 
opening out of the half-tide dock immediately to the 
northward of the present timber storage ground, with 
double-storey sheds on the north and south quays; (d) 
abranch dock to be called the Gladstone Dock No. 2, 
opening out of the half-tide dock immediately to the 
northward of the Gladstone Dock No. 1, with double- 
storey sheds on the ee and south quays; and various 
modifications of the Hornby dock timber storage ground, 
at an estimated further cost of 11,4272. 

Our Rats Asroap.—Onr rail exports showed more 
activity in April. The shipments in all directions for the 
month amounted to 43,087 tons, as compared with 37,910 
tons in April, 1907, and 32,841 tons in April, 1906. e 
following were the principal movements during each of 
the three months :— 








Country. April, 1908. | April, 1907. | April, 1906. 
; ; tons | tons | tons 
Argentina .. oa --| 10.811 | 4161 | 7446 
British South Africa... Nil 796 =| 3489 
British India oo. el Ae? Ge oP ome 
Australasia .. 1911 | 6978 | 2652 
| 





The aggregate shipments in the four months ending 
with 134,490 tons 
© corresponding period of 1907, and 133,760 tons in 
corresponding period of 1906. 


Pay 30 were 124,676 tons, as com 
n 
the 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal market has exhibited a healthy 
tone ; the best large has made 16s. to 16s. 6d. ton, 
w lary qualities have brought 14s. to 15s. 9d. 

House coal has been in moderate demand for 

3 the best ordi 
az 

per ton. 

ton; and fu 


per ton. 
early loadi 
15s. 6d. to 1 = ] 
rnace ditto, 16s. to 
regards iron ore, Rubio has been quoted 
] 9d. per ton upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

South Wales Coal.—The exports of coal from the six 
a Welsh ports—Cardiff, Newport, Swansea, Port 

‘albot, Neath, and Llanelly—in April were 2,306,614 
tons, as compared with 2,553,940 tons in April, 1907. The 
exports from the six ports for the four months endin 
April 30, this year, were:—Cardiff: Foreign, 5,559, 
tons ; coastwise, 927,293 tons—total, 6,486,956 tons. New- 
port : Foreign, 1,218,163 tons ; coastwise, 239,190 tons— 
total, 1,457,353 tons. Swansea: Foreign, 926,867 tons; 
coastwise, 73,065 tons—total, 999,932 tons. Port Talbot : 
Foreign, 338,536 tons; coastwise, 119,026 tons—total, 
457,562 tons. Neath: Foreign, 76,631 tons; coastwise, 
74.565 tons—total, 151,196 tons. Lilanelly: Foreign, 
63,485 tons ; coastwise, 15,955 tons—total, 79,449 tons, 


Dowlais.—The iron and steel trade has shown more 
—- The Goat Mill has been almost wholly engaged 
upon | ~ J steel rails, principally on foreign account. 

e Bi ill has been running well, after having been 
closed down for repairs. 


The Forest of Dean.—During the past year nearly the 
whole of the lower veins of coal have been sold, and the 
future of the Forest is now practically assured. At a 
meeting of the Free Miners, Mr. Epsom said there now 
remained only two more groups of coal areas in the Forest 
to be dis: d of, containing 16,000,000 tons of first-class 
The royalties, at 4d. per ton, upon theese sales 
would amount to 32,0007. more, and would be shared 
among the Free Miners. Through the foresight of the 


has been 
coke 


qualities have made | regre' 
has | brother, the Gehei 


THE LATE HERMANN WEDDING. 


Tue death of Gustav Friedrich Hermann Wedding, 
professor of the metall of iron at the Mini 
Academy of Berlin and also at the Technical High 
School of Charlottenburg, will cause widespread, sincere 

t. A few weeks ago we had to announce the death 
of Wilhelm Wedding, the engineer. Now his younger 
he hed 

he 


sheime t and expert me 
has followed him into the grave. Although 
only recovered from a severe illness, Hermann Wed- 
ding attended the meeting of the German Ironmasters 
at Diisseldorf; there he was struck down in and 
died the ay hen day, May 4. Hermann edding 
was born on March 9, 1834, at Berlin. His father, W. 
Wedding, helda et a in the Government 
service, and his grandfather, J. Wedding, had been an 
influential man in the Silesian mining industry. Youn 
Wedding acquired a technical training in those mines, an 
then studied at the Mining Academies of Berlin,and 
Freiberg in the years 1855 to 1859. He took his degree 
as Doctor of Philosophy in 1858, and began to lecture 
at Berlin in 1864. In 1862 he came over to England 
in connection with the London Exhibition; many last- 
ing friendships were established on this occasion and 
on his subsequent visits to England. - Since 1877 Wedding 
had been a member of the Patent Office, and 
he held for some time an appointment in the Prussian 
Ministry of Public Works. Hermann Wedding has 
written a deal on metallurgy, and his treatises are 
of exceptional value. In 1864 he began to tranelate 
Percy’s ‘Metallurgy of Iron” into German, and 
supplemented the great, but unfinished, work in several 
respects. Most of his papers appeared in Stahi und Hizen 
in the Verhandlungen der Vereins zur Befirderung 
des Gewerbefleisses. The [ronand Steel Institute, in whoee 
poccahoue he took a very active made him an 
oncrary member, and conferred the r Gold Medal 
vpon him. Noteworthy among his publications are the 
treatises on the ‘* Manufacture of eet on the 
Basic Bessemer or Thomas Process,” 1889; on ‘* Blast- 
Furnace Calculations ;”. ‘* Modern Methods of the Metal- 
lurgy of Iron,” 1900 and 1904; the ‘ Mi ical Ti 


‘ex- 
ture of Iron,” 1891; and his recent reports on electric- 


Commissioners of Woods, the passing of the Act of 1904 : 
had made it possible to effect these sales. steel furnaces. He was a ay es and conscien- 
tious worker. In opening the proceed: of the Iron 
The Swansea Valley.—The steel trade has shown rather | and Steel Institute yesterday soraiag, ble Hough Bell 
more animation, and the demand for tin-plate bars | referred in touching terms to the great loss the Institute 
appears to be improving. The spelter trade has also| had sustained by death of H. Wedding, who never 
been active. The coal trade has, upon the whole, been e Institute, 


quiet, and the output at the bituminous pits has 
smaller than it was during the first quarter of the year. 


Petroleum at Bristol.—The docks committee of the 
Bristol City Council ee that the British Petroleum 
Company, which, in h, 1900, leased for nineteen 
years about two acres of land outside the east gate at 
Avonmouth, for 228/., desires to substitute a leare for 
thirty years at the same rent. The company ~— to 
erect five more tanks, with a total capacity of 13,600 
tons, at a cost of not less than 7890/7. The committee 
approves the granting of the new lease. 

More Welsh Coal.—The management of the Pyle 
colliery has struck a seam about 4 ft. 6 in. in thickness. 
The seam is considered the best which has been proved 
in the neighbourhood. 





Soutn ArricaN GoLpD-Minine.—A great change has 
taken place in South African gold-mining. At the out- 
set it was largely a matter of surface working, while now 
shafts are being sunk to ever-increasing depths. The 
result is that large —- is now necessary while in the 
early stages of South African gold-mining a teuw thousand 

unds went a long ane The Simmer Deep, Limited, 
is an instance of this. This company, at the close of last 
year, had raised 1,353,170. by shares, and 1,010,000/. by 
debentures, or 2.393,170/. in all, Ata recent meeting of 
the company, the chairman insisted upon the extreme 
importance of a rigid security for capital invested in South 
African mines, and he argued that without this further 
extension of the South African mining industry would be 
impossible. The reduction which has been effected in 
working cost has tly increased the payable aréa of the 


been | and whose c 
bered. 


missed an opportunity to do a kind act for 
rains personality so many of them remem- 





Personat.—We understand that Mr. P. Hamilton, 
A.M.LC.E., M.I.E.E., formerly of the elec- 
trical department of Mesers. Kelvin James White, 
Limited, has joined the board of directors of Messrs. 
Everett, Edgoumbe, and Co., Limited, 87, Victoria street, 
S.W.—Meesrs. Ri isons, Wi and Co., Limi- 
ted, Middlesbrough, have appointed Messrs. Scrivener, 
Breffit, and Co., of Cardiff, their nts for all their 
manufactu except marine work.—We are informed 
that Messrs. bert W. Hunt and Co., inspecting engi- 
neers, Chicago, Ill., U.S.A., have now opened their office 
at St. Louis, at 1445, gem Trust Building, and have 
ag in charge of the analytical chemical laboratory 

r. J. B. Emerson.—Mr, E. C. Amos, 22, Walbrook, 
E.C., has changed his address to 3, Laureypce Pountney 
Hill, Cannon street, E.C. Mr. Amos has lately become 
cole British re; tative for the Swiss Lc: comotive and 
Machine Works of Winterthur. 





Our Locowuotive Exports.—The value of the loco- 
motives exported from the United Kingdom in April 
was 262,021/., as compared with 250,503/. in April, 1907, 
and 225,977/. in April, 1906. The month war, accord- 
ingly, upon the whole, a tolerably good one for British 
locomotive firms. The value of the principal exports in 
each month was as follows :— 


| oak 
April, 1908. April, 1907, April, 1906. 


Country. 


Rand, and has added years to the probable life of man r 4 & 
mines. But the Simmer Deep chairman argued that 16 one — Otel On ie yt 
was also essential that if there was to be any further | British India Asc U1 68,401 83,462 106, 366 
extension, there must be absolute security as to eral| Australasia .. ... ..|. 49,850 6,752 2,697 
working conditions. In other words, there should be no| _ x ee) moo. 


adverse legislation. 





Tue LATE Mr. Georck Kent Raprorp.—The death 
occurred at his residence in Berkeley, California, U.S.A., 
on March 31, of Mr. George Kent Radford. who in his 
earlier life was connected with much important engineer- 
ing work in this country. He was in Devonshire in 
1826, and after his earlier training became assistant to Mr. 
Thomas Wicksted, for whom he worked from 1845 to 1847, 
being engaged on don sewerage and water works. 
From 1848 to 1853 he acted as assistant-engineer to the Re- 
gent’s Canal yo He ee acted as assistant- 
engineer to Mr, A. M. Ross on the Grand Trunk Rail- 
way, the Victoria Bridge, and Toronto Water Works. On 
bis return to England he was, with Sir John Fowler, from 
1859 to 1867 engaged on the construction of railways, 
water works, and the Millwall Docks. In the latter year 
he again crossed the Atlantic, to become chief engineer of 
railways in Indiana, U.S.A. He was subsequently chief 

ineer of Buffalo, and was connected with the design 
and execution of public works and improvements in several 
of the Eastern States of the Union. He was elected a 
member of the Institution of Civil Engineers in 1863, In 
1894 he retired from business and settled in California. 











In the four months ending April 30, this year, looomotives 
were exported to the value of 1,0% » a8 com 
with 1,133,962/. in the first four months of 1907, and 
863,903/. in the corresponding period of 1906. 


Coal IN THE ZOLLVEREIN.—The output of coal in the 
Zoliverein in the first three months of this year was 


37,697,874 tons, as compared with 35,410,498 tons in the 
first quarter of 1907, showing an increase of 2,287,376 tons 
this year. Nearly the whole of the coal produced in the 


Zollverein is found in Prussia, mt wey By Saxony, and 
the contributions of these countries in the first quarters of 
the last two years were as follow :— 


Country. 1908, 1907. 
tons tons 
Prussia 85,297,756 83,156,071 
Saxony 1,369,987 1,334, 
Bavaria 398,891 864,956 


When dealing with German coal production the output 
of lignites must. also be taken into account. The total 
output of lignites for the first three months of this 
amounted to 16,604,627 tons, as com with 14,904,199 
tons in the corresponding period of 1907. 
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BOWS OF THE SS. “ST. PAUL” AFTER COLLISION WITH H.MS. “GLADIATOR.” 








Fie. 1. 


ABovE we give two illustrations, showing the 
result to the American liner s.s. St. Paul of the col- 
lision which occurred in the Solent on Saturday, the 
25th ult., between that vessel and His Majesty’s 
second-class cruiser Gladiator. It will be remembered 
that the Gladiator was struck amidships on the star- 
board beam, the s.s. St. Paul penetrating, according to 
reports, right into the centre line of the vessel. 

he Gladiator is a second-class cruiser, of 5750 tons 
displacement, Jaunched at Portsmouth in 1896. She 
has a length of 320 ft., beam of 574 fc, and draught of 
21 ft. She has deck-armour of 1 in. to2 in. in. thick- 
ness, and 3 in. for gun-positions. The St. Paul, built 
at Cramps, Philadelphia, in 1895, has a gross tonnage 
of 11,629 tons, and a displacement of 16,000 tons. The 
accident was remarkable for the comparatively small 
amount of damage done to the St. Paul, while the 
damage to the Gladiator was sufficient to cause the 
vessel to sink, 
the armoured deck and of one of the water-tight bulk- 
heads of the Gladiator was wrenched away, em- 
bedded in the bows of the St. Paul. The two iflus- 
trations we reproduce herewith are of the St. Paul in 
dock at Southampton, and give some idea of the effect 
of the collision on that veesel, In Fig. 1 it will be seen 
that the lower portion of the stem was broken back, 
and a deep horizontal gash was made in the vessel 
about on the level of the water-line. The length 
measured from A to B, showing the depth to which the 
atem of the St. Paul penetrated the side of the 
Gladiator, is 26 ft. —i.e., approximately half-way 
across the latter vessel. Fig. 2 is a nearer view of the 
dam stem of the St. Paul. In this view may be 
seen, marked A, the portion of the deck armour of the 
Gladiator which was wrenched away on the vessels 
separating, while at B will be seen a part of one of the 
Gladiator's bulkheads and water-tight door hanging out 
of the bows of the St. Paul on the port side. 








_ Tue Suaveyors’ InstiTuTs.—The next country meet- 
oa of the Surveyors’ Institute will be held at Dover on 

y 21 and 22, at the invitation of the Kent Provincial 
Committee. Excursions and visits have crvanged 
to works and places of interest in Dover itself and in 
Canterbury, Chatham, Calais, &o. 


When the vessels parted a portion of |' dealing 








Contracts.—Messrs. J. W. Brooke and Co., Limited, 
Lowestoft, inform us that among other orders they have 
recently completed a 40-horse-power racing-boat for 
abroad, a 22-fo. launch for Amsterdam, and a 25-ft. launch 
for the steam-yacht Rannoch, in addition to motors for 
launches, fishing-boats, &c.—Messrs. Willans and Robin- 
son, Limited, Rugby, have lately received orders, among 
others, for a condenser for dealing with 12,000 lb. of steam 
per hour for a mine near Johannesburg, for one of 
30,000 lb. of steam per hour for the Durban Corporation, 
for two condensers, each for 4000-kilowatt sets, for the 
Glasgow Corporation, &c. 


Tue Junior INSTITUTION OF ENGINEERS.—A paper on 
‘*The Purification of Water” was read at a recent meet- 
ing of this Institution, held at the Royal United Service 
Institution, Whitehall, by Mr. H. Hughes, M.I. 
Mech. E., of Walton -on-the-Naze, the chairman, Mr. 
Frank R. Durham, Assoc. M. Inst. C.E., presiding. After 
ing with considerations relating to questions of the 
sources of supply the author made reference to the methods 
of purification as practised by the ancient Japanese and 
Egyptians. The various processes in connection with 
modern methods were then entered into, including pre- 
liminary treatment, sedimentation, screening, straining, 
settling, rough filtration, sterilising, and precipitation. 
The three types of filters—gravitation, mechanical with- 
out chemi and mechanical with chemicals — were 
described and illustrated. The system of filter-cleaning by 
means of hydraulic ejectors as adopted by the Metropolitan 
Water Board was referred to, in which the sand is lifted, 
removed, and partially washed en route to a rotary washer. 
In considering various filtering media, the qualities of 
silicated carbon, polarite, and coke were mentioned, and, 
— on to water-softening, the three usual processes— 
ime, soda, and combination of the two—were discussed. 
On the subject of sterilisation, the author recounted his 
experience in successfully applying copper sulphate in 
the treatment of a South African water, which occasion- 
ally developed alge. Such growth often occurred where 
circulation was imperfect, and the Staines reservoir was 
instanced as an example; but with the aid of copper 
sulphate the oscillaria had been dispersed. He consid 
an electrolytic h lorite solution to be the best remedy 
in such cases, @ results of storage in bulk, and ques- 
tions appertaining to covered and open filters, climatic 
conditions, and temperature, concluded the paper. A 
discussion followed, and the proceedings terminated with 





a vote of thanks to the author, 





Fie. 2. 


Tue InstiTuTION or Minine Encineers.—The forty- 
eighth general meeting of the Institution of Mining Engi- 
neers will be held on June 4 to6 inclusive, at the rooms of 
the Geological Society, Burlington House, Piccadilly. Oa 
Thursday, June 4, Mr. C. E. Rhodes, President, will de- 
liver an address. Papers will be subsequently read and 
discussed. At 3 p.m. ee will be a diving demonstration 
at the works of Messrs. Siebe, Gorman, and Co., Lambeth, 
S.E. The annual dinner will be held at 7 p.m. on that 
date, at the Holborn Restaurant. On Friday, at the 11 a.m. 
meeting, papers will be read and discussed, and in the 
afternoon a visit has been arranged to the Franco-British 
Exhibition, Shepherd’s Bush. or Saturday, June 6, a 
visit has been arranged to the South Metropolitan Gas 
— Tar Works, Ordnance Wharf, East Greenwich, 


Cuiswick Sewace-DisposaL Works.—Owing to the 
population having more than doubled itself in Chiswick 
in the last twenty years, a considerable enlargement of the 
sewage-disposal works has become necessary. The works 
were originally designed for a capacity of 300,000 gallons 
daily dry-weather flow, a similar allowance being made 
for storm-water. The pumps installed had a capacity of 
2,400,000 gallons daily. In 1891 the precipitation tanks 
were enlarged, and in 1902 a small experimental filter, 
300 square yards in area, was laid down. Various 
other alterations and additions to the plant have been 
made at one time and another, including the installa- 
tion. of new sludge-presses, pumps, &c. The — 
tion of Chiswick was 36,800 in 1906, and as the Thames 
Conservancy authorities are not satisfied with the 
effluent of sewage chemically treated alone, it has become 
necessary to arrange for a large increase in filtration area. 
It is now proposed to enlarge the works according to 
plans drawn up by Mr. J. H. Abbott, resident engineer 
in charge of the sewage-dis) 1 works. The Council 
has acquired a site from the Duke of Devonshire, adjacent 
to the present works, and upon this 3} acres of bacterial 
contact filters will be laid out, to treat the effluent from 
the chemical precipitation tanks, privr to its discharge 
into the river. The present precipitation tanks are also 
to be altered and and two additional ones 


ered ———. The area of filter-beds will be capable of 


ealing with three times the dry-weather flow, thus 
conforming to the requirements of the Local Government 
Board, whose A gee of the new scheme, and permission 
to borrow 25,000/. for the undertaking, has been obtained. 
The Board has not insisted upon the provision of an 
additional storm-water filtration area, 

















































































































































































































; AAPG iz i id a+ ———. = rE ssi t+ & 
1) 6 i — ' t ’ Tht 1 | H 
=f i; hf OY i ! . i. Pk aE ‘eee Litt 9. \ 
th it qeihe2 Tm har rent 11 r Th Ti | \ | 
i 7 x iil ? 1 Se } - iit iiy Witt id. 
HY | rr pee ee ee ek 
; | ih +) ft 
elt --—t-t-- : ae! S. i | { i . , | i it 
TA Ae (aT? oT 
i oe. hk bal | ‘ i} ; | ay 
it F \ | *INN [A pnas:. | many ih tnak : 
ait = t | 
a t [ i L ad 1 ) ; - 
ss ae 
5 <I ) 
| 
$00, | | 
----- ee . | 
™A | 
| 
_ | ee | 
iat we-2----- £58-@-----f---—-}---——7 ~ 





























(‘6g9 abvgq 208 ‘woudiwsaq 407) 


‘HLIYD ‘SSUBANIONGA ‘GALINIT ‘SSUAIWITIVHO GNV UASVUA ‘SUSSAW AA GAALONALSNOD 


ANIGUNLNVALS AVALVA LLVMOTIX-009 











‘IITX ALVId ‘8061 ‘Sl 4VYW ‘ONIHNDANIONG 








[aon Baa 0 ———e g9 a 808 


| = 





--$18--—e--- 8 





“ee LO-b---—---He- PE---—-H GS 


| UU 
& 


a 
Ij 
8 


ee ae 


e 
V/s 


WM W, 
Y | 
LZ \ 


L 





SV 
DCR A 


YW 
MZ 
Y 


Y 
de 
YY 


SS 


yj 
Z 
y 
A774 
AAU 
; 
yj 
; 
Z 
) 
Z 
4 
Z 
4 


kumar aasoe 





























eh Ad N OT {PUNT WI $Z-4 





&, 
S) 


om 























SIdid 40 GNF 
gh 
‘emqany jo 
nog gy uM 

















NGINEERING, May 15, 1908. PLATE XLIII. 





— 


DETAILS OF THE RATEAU STEAM-TURBINE. 


CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, LIMITED, ENGINEERS, ERITH. 


(For Description, see Page 639.) 
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WORKING STRESSES. 

In the highly suggestive paper of which we 
printed the first instalment in our issue of April 24, 
and the remainder in that of May 1, Professor 
J. O. Arnold revives yet once again the idea that 
working stresses should be based on the elastic 
limits of, rather than on the ultimate strength of, 
the metals used as structural materials. The sug- 
gestion has many most plausible features, but the 
fact that it has been time and again brought forward, 
and time and again rejected by practical men, is suffi- 
cient indication that the proposal is not free from 
some serious disabilities. Amongst the most obvious 
of these is the fact that the elastic limit of a material 
is almost the least constant of its properties. Indeed, 
there is as yet no general agreement as to what the 
elastic limit is. By the steel-maker, and by most 
steel-users, the elastic limit and the yield-point are 
treated as synonymous terms. Others recognise a 
distinction between the two; but whilst in accord 
in their definition of the yield-point, they are by no 
means equally unanimous when the elastic limit is 
in question. Indeed, Professor H. Bouasse, the emi- 
nent French authority, declares that it has no exist- 
ence in fact, and that the apparent limit found is 
due merely to absence of sufficient refinement in the 
measurements made. On one definition a bar is said 
to be loaded to less than its elastic limit when it com- 
pletely recovers its dimensions on the removal of 
the load, whilst Professor Bauschinger takes the 
limit as the point at which stress ceases to be sen- 
sibly proportional to the strains as determined by 
his mirror apparatus. The two definitions are by 
no means identical. Some materials, such as cast 
iron, and possibly castings generally, would, on this 


659 | latter definition, have no elastic limit whatever, and, 
659 | therefore, according to one theory of the resistance 


of materials, should be proportioned with an infinite 
factor of safety. 

At the best, moreover, the elastic limit of one 
and the same material is an exceedingly variable 
quantity. Rails, if tested shortly after rolling, will 
generally be found to have a lower limit than if 
tested some weeks later ; and in his own paper Pro- 
fessor Arnold gives a very striking instance of how 
greatly the elastic limit can be varied by heat treat- 
ment. By ‘‘annealing to death” a series of carbon 
steels low in manganese, he shows that the elastic 
limit was lowered to about one-half its original value. 





That this deterioration is associated with a consider- 
able lowering of the elastic limit is interesting, but 
it appears probable that here the unreliability of 
such material is associated with, rather than a con- 
sequence of, the low elastic limit. The two defects: 
do not appear to be always concomitants. Wire, : 
for instance, at the moment it leaves the dies has un- 
doubtedly a very low elastic limit—in fact, it prob- 
ably has none; but the material is by no means 


| ruined by the treatment which has temporarily re- 


duced it to the status of a non-elastic material. It: 
is the knowledge that the elastic limit is such a very 
variable quantity}:and that a low limit does not. 
névessarily indicate an inferior material, nor a high 
limit a reliable one, which has prevented engineers: 

erally from using it as a basis for the proportion- 


* ext working stresses. 


As a matter of fact, working stresses are not fixed 
by the consideration of one characteristic of the 
material alone. Really novel materials, or really 
novel.uses of old materials, are rare, and in fixing 
working stresses the practical engineer refuses to be 
guided solely by the ultimate strength, or by the 
elastic limit, or, indeed, by any combination of 
these two properties, which, taken either separately 
or together, do not furnish se a trustworthy: 
guide as to the resistance of a: material. Other 
considerations always intervene. It has long been 
known, for example, that bolts out from drawn bars 
are unreliable unless annealed either before enter- 
ing or after leaving the turret-lathe, and Professor 
Arnold in his paper shows that such steels are 
characterised by elastic limits closely approximat- 
ing -in some cases ‘to the ultimate strength. This 
latter peculiarity’ is, however, characteristic of 
hard-drawn steel wires, which are certainly not 
wpagee 4 considered as markedly brittle materials. 

‘oa oy fa degree working stresses. have in 
the past fixed themselves. broke the 
scantling was increased, whilst bit by. bit the 
metal was reduced in sections which experience 
showed to be, apparently, unnecessarily massive: 
In-this way. aseries of so-called factors of safety 
have been developed, ranging from 2 in the case of 
the barrel of a sporting gun up to 10 or more in 
other cases. 

Where materials are used as to which there is 
much experience, it is extremely doubtful whether 
any advantage will result from a departure from 
the present practice of basing working stresses on 
the ultimate strength. The engineer is thoroughly 
conversant with the characteristics of the metal 
and of what it may safely be called on to with- 
stand in the different conditions of its employment. 

Mysterious failures arise, it is true, but the most 
mysterious of these have been those in which the 
metal has passed satisfactorily the ordinary labora- 
tory and workshop tests. In fact, the failures have 
arisen, not because engineers have based their 
stresses on the ultimate strength rather than on the 
elastic limit, but solely because the methods em- 
— for determining the quality of the material 

ave been inadequate. Moreover, the use of a 
factor of safety has the advantage that it indicates, 
more or less roughly no doubt, the reserve of 
strength possessed by the material against a tem- 
porary overload. 

It is sometimes said that itis more scientific to 
base working stresses on the elastic limit, but this 
contention is somewhat questionable. Indeed, this 
limit,-as already stated, is one of the least constant 
of the properties of a material, whilst the ulti- 
mate strength of a given metal is fairly uniform. 
The factors involved are, moreover, so extremely 
numerous that it is, a just as well to have 
in common use a system of fixing working stresses 
which is generally known to be illogical. The 
engineer is not then likely to forget that other con- 
siderations besides those of the ultimate strength of 
the material are involved, as he might if he adopted 
as the basis of his computations some one out of 
the many factors involved, and was informed that 
thereby his procedure became more scientific. 
Where entirely new materials are to be used, 
such as some of the new alloy steels, precedents 
are naturally lacking to assist the ae in fixing 
safe working stresses. Whether he adopts the 
ultimate stress or the elastic limit as his is of 
calculation, he is equally likely to be wrong. 
Neither has any advantage over the other, and he 
must be content either to be very liberal in his 
factors of safety or to supplement the ordinary ten- 
sile tests used in determining these quantities by 
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others which have proved better adapted to estab- 
lish the reliability, or otherwise, of the material. 
Wohler’s system of testing the endurance of a 
material is objected to by Professor Arnold, but, we 
think, on improper grounds. It does not seem a 
fair oy of the method to subject a number of 
bars of different steels to the same range of stress, 
and then to conclude that the one which first yields 
is the inferior article. The test is designed rather to 
determine what is the highest range of stress which a 
particular material will carry indefinitely ; that is to 
say, under which it remains unbroken after several 
million alternations. Ifa certain material breaks 
down under a range of stress of 30 tons per square 
inch sooner than another, it does not a an 
entirely legitimate deduction that it would also do 
so under a range of stress of half the amount. By 
making the upper limit high enough a low carbon 
steel could be shen under a single alternation of 
a stress which a hard and brittle steel might carry 
for several thousand repetitions. If, therefore, 
Wohler’s test is to be used to discriminate reliable 
from inferior material, it should be used in its 
original form, and the range of stress determined, 
of which the material will stand a practically 
unlimited number of repetitions. The obvious 
objection to this is, however, the length of time 
and the considerable amount of material needed for 
such a research, and Professor Arnold has-there- 
-fore. done excellent service in introducing his 
variant of Wohler’s test. In this each bar is 
strained just beyond its elastic limit, and, as a 
consequence, breaks under a relatively small 
number of repetitions of the load. That unre- 
liable material is found out by this test there is 
much evidence to show, but we question whether 
the notched bar impact test is not even more 
effective in this regard. Captain Sankey’s ingenious 
hand bending-machine likewise seems to give very 
reliable indications of the quality of a metal. One 
of the most interesting points brought out by 
Professor Arnold’s system is, however, the great 
lack of uniformity which may exist in steel speci- 
mens. [Ie finds that the test-pieces do not always 
break fairly in the middle, and, in fact, the line of 
fracture at times does not even lie square with the 
plane of the bending moment producing the failure. 





THE SHIPYARD DISPUTE. 

ANOTHER ballot is to be taken of all the members 
of the trade unions affected by the strike of wood- 
workers on the Tyne, the terms of reference to the 
men having been arranged at a meeting of repre- 
sentatives of employers and employed, at the Board 
of Trade, on Monday. The conditions are such as 
should satisfy all reasonable workers, for, while 
employers insist on the reduction in wage proposed 
in Desvehen, they have made a t and honour- 
able concession in the direction of instituting 
facilities for the avoidance of ‘strikes in the future. 
In view of these concessions even the men on strike 
ought to accept the recommendation of their repre- 
sentatives and vote for a return to work at the 
reduction of 1s. 6d. per week. The remaining 
members of the unions affected should by a unani- 
mous vote compel the recalcitrant North - East 
Coast workers to accept the wage reduction long 
ago agreed to by the preponderating majority of 
workers in all marine factories. This latter fact 
lost the workers publie sympathy at the beginning 
of the —_ oreover, the reduction proposed 
only equalled an increase granted when trade was 
exceedingly active. Cheaper production had be- 
come imperative to ensure the booking of contracts 
to keep works going. This involved less profit, 
reduced cost of material, lower wages, and lighter 
establishment charges. When the employers pro- 
ed to bring wages back to the rates existing 
fore the boom, only a few opposed the change, 
and they have continued an uncompromising atti- 
tude, notwithstanding repeated recommendations 
by their representatives and others to accept the 
reduction. The lock-out of their fellow-unionists 
in other districts was an unavoidable contingency, 
much regretted by the employers. It is hoped that 
in the new ballot these locked-out men, idle through 
no fault of their own, will express decidedly their 
opinion regarding the position on the North-East 
Coast. In the former national ballot only about 
40 per cent. of the trade-union members voted ; now 
all have an interest, because all are affected. On 
this fact there may be based some reason for hope. 
There is the further advantage that the men have 
carried a point in connection with conciliation 





boards in the future.. The proposal is now made 
that within a fortnight of the resumption of work 
a conference should be held between employers 
and employed in all branches of the shipbuilding 
trade with the view of arranging for concilia- 
tion committees representative of employers and 
employed. This proposal, formerly tacitly agree- 
able to the employers, but now an avowed 
part of their policy, should enable the men to 
accept terms without any suspicion that they 
are affecting their self-respect. Moreover, the 
concession made has great potential advantages, 
and ought to be acceptable to all the men. The 
time has not come for full discussion of the de- 
tails of such conciliation arrangements; the men 
must first return to work. But the question of the 
power of the workmen’s representatives in such 
negotiations affects the ible success of the 
forthcoming ballot, as well as the efficiency of these 
conciliation committees, so closely that it is not 
— to entirely ignore it. Time and again men 

ve been sent to represent labour at wage and 
other dispute conferences without having power to 
accept or reject terms. Negotiations failed because 
of this. The terms agreed to, and recommended 
to the workers by their representatives, have often 
been rejected. This has become such a frequent 
experience that employers have sometimes doubts 
about the expediency of arranging conferences 
which are as likely to prove abortive as otherwise. 
The members of trade unions, as voters, readily con- 
cede the principle of giving plenary powers to their 
colleagues as county, town, and district councillors. 
As officers of friendly societies and as members of 
committees of co-operative societies, workmen in- 
vest their companions with power to commit them 
financially far beyond any decision probable in 
trade disputes. It is therefore surprising that in 
trade negotiations they insist upon a referendum. 

The representatives of the men have a most diffi- 
cult task in all such cases, and the present reference 
to the ballot of the wood-workers is no exception to 
the rule. The difficulty is to give a full explana- 
tion to the men of the conditions, arguments, and 
reasons which induced them to recommend any 
terms agreed upon. It is not always possible, even 
were it prudent, to fully disclose publicly what has 
transpired within the conference-chamber. There 
are other mediums than words for the disclosure of 
thought, feelings, and impulses, and such mediums 
cannot be reproduced like words. It has been said, 
facetiously, yet truthfully, that words were given us 
to conceal our thoughts, and all who have conducted 
negotiations of a momentous character prefer per- 
sonal interviews to correspondence, not altogether 
or always because time is saved, but because it is 
then ible to study that play of countenance, 
or flash of the eye, which often reflects the work- 
ings of the mind more clearly than the words used. 
Fixity of resolution may be more evidently displayed 
by the countenance than the words expressed. 
There is, too, a a atmosphere at all such 
conferences which cannot be described. Thus, 
even a verbatim report cannot disclose fully the 
process of evolution whereby agreement is arrived 
at. And such verbatim reports even cannot be given. 
Much valuable data are produced in a private con- 
ference which would be withheld if they were 
subsequently to be published to the world. The 
success of negotiations depends upon the repre- 
sentatives of interests meeting with a fixed deter- 
mination to see each other’s case a 
while urging one’s own case with confidence be- 
gotten of conviction, and of subsequently utilis- 
ing completely the reasoning facility to effect a 
compromise. Absence of power must militate 
against the efficiency of the work of the repre- 
sentatives of the men. We are certain that on 
such occasions they are deficient neither in mental 
acumen nor in sincerity to the cause of their con- 
stituents ; and because of this we hope that the 
wood-workers will on this occasion accept the 
settlement their representatives have made and now 
recommend, and that all trade unionists will, in 
the future, invest such representatives with full 
powers to arrive at agreements in labour disputes, 
so that they may be as binding upon the employed 
as upon the employers. 








UNDERGROUND WATER SUPPLIES. 
Ir has long been recognised that, within the 
Metropolitan area at any rate, the supplies of 
potable water now derived from undergroun 
sources cannot be very largely increased, and the 





future needs of the vast aggregation of humanity 
there congregated must be met by other means 
than by greatly increasing the number of deep 
wells at present existing. From some points of 
view this is to be regretted, as the deep-well 
waters have in the past enjoyed a high reputation 
for their purity, only partially discounted by the 
drawback of an abnormal degree of hardness, 
nising the limitations of the underground 
sources of supply, the Metropolitan Water Board, in 
their proposals for augmenting the existing supplies 
pari passu with the growth of the population, have 
not contemplated any large increase in the quantity 
now derived from deep wells, which amounts to 
about 57 million gallons 9 day. Industrial con. 
cerns, on the other hand, are steadily increasing 
the quantities pumped from their private wells, 
until in some districts there seems reason for 
believing that the draft made on these sub-surface 
sources is approaching a limit at which percolation 
will be insufficient to make good the drain. Ina 
paper read last Wednesday evening before the 
Royal Society of Arts, Mr. Clayton Beadle brings 
forward reasons for believing that this is now pretty 
much the case in the district served by the Kent 
Water-Works Company, which covers an areaof about 
110 square miles on the southern side of the River 
Thames, situated partly in the Metropolitan area 
per, but mainly to the east of this. In this 
istrict there are, the lecturer said, sixty paper- 
mills, turning out in the main those qualities of 
paper which require the largest amount of water in 
the process of manufacture. At the best, he states, 
a ton of pon needs for its manufacture 10,000 
gallons of water, but the varieties made in the 
district in question commonly require very much 
more. 

Works of this class in the old days found in the 
surface streams ample supplies of water for their 
requirements, but with the increase in the number 
of deep wells sunk in the district these surface 
streams have diminished in volume, and in some 
cases have even totally disappeared. It is usual 
for the proprietors of such works to attribute their 
misfortunes in this regard to the establishment of 
systems of public water supplies derived from deep 
wells; but from the figures given by Mr. Clayton 
Beadle it would seem that the real culprit is, in the 
main, their fellow-manufacturer. 

In London, as already mentioned above, the 
Water Board derive 57 million gallons per diem 
from deep wells. There are, however, within the 
area not less than 1500 wells belonging to private 
parties, which yield, in the aggregate, fully 100 
million gallons per day. In the area specially 
selected by Mr. Beadle for examination, manu- 
facturers abstract 22 million gallons per day, and 
the Kent Water Works Company only 18 million 
gallons. Further, the demands made by the 
manufacturer appear to increase more rapidly 
than those of the water authority. In 1893, Mr. 
Clayton Beadle states, the quantity taken was 
not more than half the present figure. Adding 
together the drain made on the sub-surface sources 
by the water works and by private firms we get 4 
total of 40,000,000 gallons abstracted per day 
from an area of 110 square miles, on which the 
average rainfall does not exceed some 27 in. per 
annum. If even as much as 10 in. of this total 
percolates below ground, the quantity available for 
replenishment will only be about 44 million gallons 
per day. As it is impossible that all percolation 
water should reach the wells, it would seem that 
the present rate of pumping can hardly be main- 
tained, much less greatly augmented in the future. 

In fact, the lecturer advanced evidence to show 
that even now water is percolating to the wells 
from the estuary of the Thames at a rate which he 
fixes at 2,000,000 gallons per day, and this inva- 
sion of the salt, or brackish, water upon the area 
properly belonging to the fresh may be ex ected 
to steadily, and possibly rapidly, increase. frece- 
dents for such an occurrence certainly exist im 
plenty. Sixty or seventy years ago there were 
many deep wells sunk in the new red sandstone 
along the shores of the Mersey estuary, but 
these were one by one invaded by salt water, and 
had to be abandoned as supplies of potable water. 
At Eastbourne, again, in 1895, the single well from 
which the water supplies for the town were drawn 
was invaded with surprising suddenness by salt- 
water from the sea. "Portenstely, in the Thames 
water-works area there are numerous wells, so that 


d|the water authority should get ample warning of 


any similar catastrophe impending. The private 
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wells being generally much nearer the Thames than 
those of the water authority, are certain to be 
invaded first, and it would seem likely that wells a 
few miles inland may escape entirely. Whether it 
would be better for the community to have these 
deep-well supplies reserved for industrial or for 

otable purposes is a point on which much might 
Be said from both standpoints. Old-established 
firms certainly look upon the water as their water, 
and regard the abstractions made by the water 
authorities as little better than direct theft. The 
Courts, however, recognising the general impos- 
sibility of tracing the flow of the sub-surface waters, 
have refused to recognise any prescriptive rights 
in them, so that even if the water authority were 
compelled by Parliament to seek another source, the 
threatened depletion would, in view of the-rapidly 
increasing number of private wells, be delayed 
rather than prevented. On the other hand, deep 
wells furnish the purest of our water supplies, 
which constitutes one good reason, at any rate, for 
suggesting that if the supplies in question are to be 
attributed exclusively to either party, that the water 
authority has the higher claim. oreover, a lower 
standard of purity suffices for manufacturing pur- 
poses than for domestic, so that industrial under- 
takings would be less hampered in making arrange- 
ments for supplies from other sources. 








ROADS AND MOTOR-CARS. 

In.ustrations of the ancient fable of the pot 
calling the kettle black we have before us constantly, 
and, no doubt, shall have them as long as human 
nature is what it is; but a particularly interestin 

example, and one which few ple can have fail 
to come across, is that of the authorities who are 
responsible for the upkeep of our roads, and the 
users of motor-cars, more particularly that section 
of the latter who own very powerful cars in which 
they perpetually break thelaw. These two sections 
of the community are constantly calling each other 
names, no doubt with perfect justice when the 
case is viewed from their particular standpoint. 
The one complains that, since the advent of the 
motor-car, and particularly since the enormous 
increase in its numbers which has taken place 
during the last few years, it has, in any case, 
become a most trying and difficult matter to keep 
the roads in proper condition to suit the new 
traflic, and that it is quite impossible to do so 
with the funds at present available. The other 
apparently disposes of all such difficulties as 
fanciful, and gives free utterance to his annoy- 
and irritation. if he does not find the roads of 
the country kept up like racing-tracks, as though 
the sole reason for their existence was that he 
might travel on them at reckless speed in safety 
and comfort. We confess our sympathies are 
with the road-maker. Responsible, it may be, for 
many miles of roads, and these of all grades and 
kinds, which pass over varying subsoils, and are 
subject to great climatic changes, he is expected to 
produce tracks of the highest class with materials 
which are frequently not of the best. Had our road 
engineers a free hand, they could, no doubt, do all 
that is expected of them, even by the thoughtless 
motorist ; for, as a rule, they are men fully capable, 
but the eyes of the ratepayers are upon them, and 
they are very soon confronted by an absolute 
check, owing to lack .of means; for the ruling 
factor in all such cases must always be pounds, 
shillings, and pence. Much has been done 
during late years towards the improvement of 
roads in response to the demands of the motoring 
public, even to the sore straining of the rate- 
payers ; but thé sooner we recognise that it is 
no use to call for the impossible, the better. And 
the improvement of our roads to the full extent 
asked for by motorists is, without ample money to 
do it with, impossible. Whether the money will be 
forthcoming, and, if forthcoming, who will provide 
it, are two problems yet to be solved. t it 
should come out of the pockets of the rate- 
payers, the majority of whom dislike the motor- 
car, and who do not see why they should be 
taxed for the benefit of a small and wealthy 
minority of the population, is scarcely equitable. 
Then, again, if, on the other hand, the motorist 
's Specially taxed, he at once points out the unfair- 
hess of the proceeding, for the roads are then 
~. improved at his expense for the benefit of 
te ; The matter is full of complexity, but it must 
to ry very long be threshed out, and the best way 
© it is, no doubt, by friendly discussion between 





the parties—that is, between the makers and the 
users of the roads. .In this way only can any 
satisfactory advance be made. The reading of 
three papers last Wednesday evening before the 
Institution of Automobile Engineers may there- 
fore be looked upon as a wholesome sign that this 
aspect of the question is appreciated, for in these 
papers both sides were represented. 

n the first of these papers—‘‘The Effect of 
Motors on Roads ”—the subject, from the road- 
engineers’ standpoint, was very ably presented by 
Mr. W. J. Taylor, M. Inst. C.E., County Surveyor 
of Hampshire, while the motorists’ position was 
afterwards upheld by Mr. Douglas MacKenzie, 
A.M.I. Mech. E. As bearing on the same subject, 
a short paper was also read by Colonel R. E. 
Crompton, 0.B., M. Inst. C.E., on ‘*The Effect 
of Wheel Diameters on Road Surfaces.” 

This matter of our roads and their upkeep is one 
of the greatest importance, and is y worthy of 
far more attention than it receives. There is a 
great deal of ignorance abroad on the subject, the 
general run of ple having only the faintest 
notion of what the present upkeep of our roads 
means, and much nonsense is talked about it. It 
is, however, one full of anxiety for our county 
surveyors, many of whom are almost at their wits 
end to know how best to meet the altered con- 
ditions of traffic. If we consider that motor-cars 
and motor-bicycles, which at the end of 1904 num- 
bered in this country 51,549, and at the end of 1907 
numbered 123,973, we gain some idea of what the 
increase of traffic has been, and in the face of this 
we may ask, What does the future hold in store 
for us? The road surveyor may well regard that 
future with feelings akin to dismay, and search in 
vain for a solution of some of the unsolved problems 
it may contain. 

Mr. Taylor is of opinion that on good macadam 
roads ordinary pneumatic tyres do not, as a rule, 
inflict much damage. On roads made of flint and 
gravel, or other poor material, the case is, however, 
different, for the suction of the tyre draws out the 
finer and loose particles and tends to loosen the 
metalling. This is, of course, well known to any- 
one who has taken the trouble to watch a car of 
this kind when running, for the suction of the tyres 
on the road is manifest. When we come -to 
armoured tyres, however, these must be looked 
upon as much greater offenders, for their ill-effect 
on the road surface is vastly greater than that of 
the plain tyre. All kinds of road surface, granite, 
as well as flints, go rapidly to pieces under their 
action, especially where traffic is in one track. The 
high speed of light cars is very destruc- 
tive to the road surface, because of the leaping 
motion given to the car, which so reduces the friction 
between the wheel and the road at the point of 
contact that the wheel slips, and the road metalling 
is, so to speak, filed out. Another trouble to be 
overcome by the road-repairer is the tendency of 
the traffic to keep to the crown of the road, which 
is soon worn into grooves. Road-surveyors are, 
indeed, very strong in their condemnation of 
armoured tyres as being the cause of a very great 
amount of the damage done to road surfaces. 

That the importance of harder material for road 
surfaces has not been lost sight of a few figures 
will show. They refer to the county of Hampshire, 
and to the change over from soft to hard stones 
for metalling. In 1898 the average quantity of 
material used per mile was :—Inferior materials, 
105.8 cubic yards; and superior materials, 0.7 
ton, being a total of 106.5 yards and tons. Early 
in 1908 the average quantity of materials used per 
mile was:—Inferior materials, 84.1 cubic yards; and 
superior materials, 49.8 tons ; being a total of 133.9 
yards and tons. The hard material used was 
basalt, granite, and syenite. 

One of the great problems in connection with 
modern road construction is, of course, the preven- 
tion of dust; and there is little doubt that to this end 
the surface of the road must be made impervious by 
being treated with some such material as tar. Im- 
pervious roads are, of course, admirable, but their 
cost is in most cases at present prohibitive. One 
great difficulty in the general adoption of an im- 
pervious bed appears to be the necessity of con- 
structing foundations sufficiently strong to carry it, 
for unless it is unyielding, the defects that quickly 
appear at the surface are very serious. 

Mr. Taylor is of opinion that the road of the 
future in this country “ will be of ordinary maca- 
dam structure, granites, basalts, and other such 
stones being substituted for soft local material, as 


funds will permit, with a surface treatment of tar.” 


It is extremely doubtful whether even this modest 
mme will be easily carried out. There are 

,556 miles of main roads alone in this country, 
and if they are assumed to be 18 ft. wide, the cost 


of mci yom would amount to 1,500,000/. per: 


annum. Hence it will be seen that we come back 
again to the old difficulty—the lack of means. 

The damage caused by high speed on roads is, no 
doubt, very great, and Mr. Douglas MacKenzie con- 
siders that the worst sinners in this respect are the 
cars with engines above 30 horse-power and fitted 
with light two-seated bodies. This is owing to the 
great slipping on the road of the wheels, which score 
grooves in the surface. It is doubtful if a 30 horse- 
power car, when heavy enough, has the same bad 
effect, because the adhesion is greater, and an ordi- 
nary touring car of 20 horse-power is not looked 
upon as bad in this respect. Both slip and bounc- 
ing appear to have a bad effect on the surface. If 
these could be prevented, much damage to the roads 
would at once cease. 

Another alteration that would add much to the 
life of the roads would be an increase in the dia- 
meter of the wheels used upon them, and Colonel 
Crompton is strongly in favour of designing the 
driving-wheels of motor-wagons of diameters of not 
less than 4 ft. 6 in., even for the best urban roads. 
He has gone carefully into the matter, and finds 
that the increase in the weight of a wheel of a 
motor-wagon when the diameter is doubled is only 
slightly in excess of the increase of linear dimen- 
sions, the increase following a straight line. On 
colonial roads, or for military purposes, the dia- 
meter might be 8 ft. 

The whole subject of our roads is, however, much 
too wide to be treated on in a short article like the 
present, and it is satisfactory to notice that it is 
receiving the earnest attention both of the road 
surveyor and of the motor-car engineer. If they 
will honestly work together, much may be done. 





THE ROYAL SOCIETY SOIREE. 

Tue first soirée of the Royal Society, held at 
Burlington House on Wednesday last, May 13, 
was once more a most instructive gathering. This 
year the apparatus, instruments, and specimens 
were remarkable, both as regards scientific interest 
and novelty. The meeting of the Iron and Steel 
Institute, which commenced on the followin 
morning, helped to swell the crowd of fellows an 
guests of the Royal Society, whom Lord Rayleigh 
welcomed in the evening. Our notices will have 
to be confined to matters with which the engineer 
is more or less in touch. 

In the Officers’ Room, Mr. J. Y. Buchanan ex- 
hibited somef{ of his slides, mostly reproductions 
in photogravure of photographs taken on the 
Morteratsch glacier, and showing the details, grain, 
and texture of the glacier ice, hoar-frost settling on 
it, &c., in a remarkably striking way. The photo- 
graph of a mud stream, the discharge of one glacier, 
cutting its way through the surface of another glacier, 
in Spitzbergen, should also be mentioned. 

Mr. Conrad Beck, of Leadenhall-street, had a 
very instructive series of diffraction patterns (so- 
called anti-points) on view, images of point sources, 
elucidating the influence of the shape of the aper- 
ture on microscopic resolution. The objects were 
small holes in screens, and the light was concen- 
trated by lenses. Reduting the size of a circular 
aperture increased the size of the diffraction disc. 
A vertical slit gave the image of a broken-up hori- 
zontal line ; the i of a disc was a disc sur- 
rounded by rings. hen the disc aperture was 
changed into a ring of the same diameter, the 
image disc appeared smaller, and the rings brighter, 
and the question arises whether for certain pur- 

circular ring apertures are not howr-mawr to 
ise apertures. An aperture of two triangles joined 
at their apices produced a star pattern. It was also 
shown that Abbe’s doubling of certain ruled grating 
lines might pass into tripling. A Grayson ruling 
with 120,000 lines to the inch showed best resolu- 
tion with a single oblique illuminating pencil at 
right angles to the lines. Living bacteria were very 
well seen under oblique illumination by their own 
reflected light on a dark ground with a /, oil- 
immersion lens. 

Mr. L. H. Walter, of Westminster, who is 
working out his own line in radiotelegraphy, 
exhibited several novelties, A tantalum wire point 
dipping into mercury contained in a small bottle 
nis a good detector for radiotelegraphy or radio- 
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telephony; it is important particularly for the 
latter purpose. The experiments were ormed 
with buzzers, without any aerial wires.- reality 
Mr. Walter has found that this detector gives 
louder sounds than an electrolytic detector, which it 
emulates in other respects, at distances of 450 miles 
with less than 2 kilowatts. The electrolytic signal- 
ling-key looks most promising. It is an instrument 
for giving Morse signals on circuits-of 2 kilowatts 
and more without any sparking in air, the current 
being broken under a solution of ammonium borate 
in an aluminium valve cell. There are two aluminium 
disc electrodes ee one another, and separated by 
a small gap; the by which the one is suspended 
is the armature of an electro-magnet directly 
excited by the key. The whole primary voltage is 
across the gap ; when the key is depressed the two 
electrodes are pressed against one another, so that 
the current interruption following the next moment 
takes place across the gas film settling on the 
aluminium. Mr. Walter also exhibited a model of 
his magnetic detector (of 1906) for experimental 
research, in which the core could be rotated sepa- 
rately from the armature. 

The clever, simple models shown by Mr. S. D. 
Chalmers, of the Northampton Institute, illustrate 
refraction at plane and spherical surfaces. The 
curvatures of the incident and the refracted wave- 
fronts are indicated by flexible rods, the paths from 
a point on the incident to the corresponding point 
on the refracted wave are indicated. by cords of 
constant length; but to secure the effect of refraction, 
the cords pass, for glass and air (index 1.5), three 
times across the glass space, and twice only through 
the air space. Thus the bending.of one wave-front 
leads to a corresponding bending in the other ; 
prisms are dealt with in a similar way.. 

The seismograms of the Mexican earthquake of 
March 26, 1908, taken by Professor J. Milne, 
F.R.S., illustrated the difference in character of 
records obtained from the same instrument, on 
quickly or on slowly running paper; in the latter 
case, halation effects eclipsed the first preliminary 
tremors which are so important for calculating the 
distance of the origin. of the disturbance. That 
this method may be more reliable than cable reports 
was shown with reference to the three earthquakes 
of August 9, 1901, which the newspapers all 
ascribed to Alaska, while the seismograms proved 
them to have come, two from Japan (6000 miles), 
and one from the Kast Indies (7000 miles). 

The Manuscript Calendar of the 39 Guard-Books 
of classified papers of the Royal Society, dating 
from 1606 to 1741, and the similar calendar now 
in the course of preparation for the period 1741 
to 1806, as well as other documents and medals, 
have an historical interest. They were exhibited 
by Professor A. H. Church in the Reception-room. 

ere, also, Mr. S. oe of Westminster, 
showed specimens of his bi-metallic parabolic 
mirrors, and of electrolytic iron. The mirrors 
are composed of bands of yellow and white metal, 
and are made by a combined process of electro- 
typing and spinning; high penetration in foggy 
weather and improved relief of the objects illumi- 
nated are claimed for these mirrors. The iron was 
described as pure, which must not be understood to 
mean chemically pure. The point is that Mr, Coles 
obtains a superior sheet-metal of 30 tons strength 
directly by one operation from the ore or pig, with- 
out any rolling. The ore or pig is dissolved in a 
mixture of sulphuric and carbolic acids and de- 
posited on a mandrel, with a graphite anode, by 
currents of up to 100 amperés per. square foot of 
cathode. Sheets half a millimetre in thickness are 
obtained in a few hours in the experimental works 
on the Thames, started eighteen months ago. 

Messrs. J. W. Gordon and H. Fletcher Moulton 
exhibited a new object-glass for high-power magni- 
fication, the principle of which they explained a 
few years ago. In using high magnifying power 
the diameter of the pencil of light is progressively 
diminished, as Helmholtz proved. To obviate 
this defect, the inventors had formerly used an 
oscillating transparent screen, which had a com- 
plicated m » however. At present they 
simply place an additional object-glass tube on the 
top of the ordinary microscope. The screen is a 
very fine deposit of precipitated barium sulphate 
placed on the vertex of the front lens of this 
objective. A mirror pierced with a small central 
aperture, through which an image-forming beam 
can reach this screen, is produced by de iting 
silver on that surface of the front lens ile aol 
be its front surface were the objective used as a 





dry objective ; in front of the mirror so deposited 
is placed a spherical lens, whose centre of curvature 
is on the spot of sulphate of barium, so that 
focussed rays cr this front surface may 
without refraction. he objective just ant sary 
when used with an ordinary eye - piece, forms a 
high-power ocular, capable, when employed in 
combination with an pos, weaned high-power objective, 
of yielding a perfect image with magnifications up 
to eight or ten thousand diameters. 

Passing on to the Council-room, the visitor 
found the machine for disintegrating bacterial and 
other cells, shown by Professor R. J. Hewlett and 
Mr. J. E. Barnard, of King’s College, London. 
The machine is used for extracting the enzymes, 
for the preparation of immunising fluids, and is 
mechanically interesting. The grinding takes 
place in a phosphor - bronze vessel revolvin 
at high speed and containing hardened stee 
balls, perhaps 2 centimetres in diameter ; these 


balls are forced against the inner wall of the vessel, | 





also be used on rough-surfaced papers. The draw- 
ings are photographically transferred to copper, and 
lithograph transfers are obtained from these, with 
which the printing is effected. 

In the Principal Library the astronomical ex-. 
hibits attracted much attention. The Solar Physics 
Laboratory had some most remarkable photographis 
of prominences taken by Dr. W. J. Lockyer and 
Mr. C. P. Butler, in K-light. The spectrum of 
a sun-spot taken with a Rowland grating was of 
rare excellence, and is most suggestive ; the chief 
lines on the spot are the lines of vanadium, scan- 
dium, and titanium, the same lines which we find in 
thevolcanic dust-clouds. Professor Arrhenius will be 
delighted to hear of this support of his views. The 
new photograph of the spectrum of « Ursie Majoris 
was not less interesting ; the chromium lines differ 
in intensity from those of other stars, while the 
other lines agree. The Astronomer Royal exhi- 
bited photographs of the eighth satellite of Jupiter, 
recently discovered-by Mr. P. Melotte, and of the 
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THORNYCROFT’s DIFFERENTIAL SPEED-INDICATOR. 


while a centrally fixed conical stopper is retarded 
in its rotation, sothat the cells are ground up; the 
outer case is sealed with an antiseptic, and the 
whole is cooled by means of solid carbonic acid or 
other agents. On the adjacent stand were shown 
the mercury vapour lamps of Mr. Barnard, which 
are recommended for microscopic illumination. The 
spectrum of mercury consists of three bright lines 
in the orange, green, and blue-violet ; by suitable 
colour screens the two former rays are absorbed, so 
that the object is viewed in monochromatic light. 

Dr. W. J. Russell had once more an exhibit 
of the kind he has shown for years, displaying 
photographic activity of different materials ; this 
time te He cuts vertical sections of the coal 
and places them on photographic plates in the dark 
at a temperature of about 50 deg. Cent., for 
periods ranging from seven to twenty-four hours ; 
the plates are developed in the ordinary way, and 
show the texture of the coal beautifully. 

Mr. Donald Cameron-Swan, of Charing Cross- 
road, explained his new method of “os | ncil 
and other drawings, as applied to Dr. Wilson’s 
= drawings of the National Antarctic 

xpedition ; some of these exceed 14 ft. in length, 
and had to be cut up in sections. The process 
was exemplified in highly artistic fac-simile repro- 
ductions, without Paty se Mins of tone, but can 





ninth satellite of Saturn, both taken with the 
30-in. reflector at Greenwich Observatory, the latter 
photograph having been obtained with an expo- 
sure of 105 minutes. An interesting chart was 
also exhibited showing the portions of the apparent 
orbits of the sixth, seventh, and eighth satellites 
of Jupiter determined from the Greenwich obser- 
vations. These exhibits have a special value, as 
they prove that our Royal Observatory is not 
debarred by its situation from carrying out obser- 
vations of a very delicate kind, generally assumed 
to require exceptionally good atmospheric con- 
ditions. Other photographs of satellites were 
also on view, and further drawings elucidat ing 
the changes of the corona as seen during the 
eclipses of 1898, 1900, 1901, and 1905, drawn by 
Mr. W. H. Wesley, after the original negatives 
of various observers. Mr. J. Franklin-Adams ex- 
hibited his machine for counting stars upon the 
15 in. by 15 in. plates of his chart, and the machine 
for drawing precession lines upon these plates, the 
latter lines, 0.01 millimetre apart, giving star places 
at the epochs 1855, 1875, 1900, and 1925, both in 
right ascension and declination. The number of 
stars on this chart is estimated at 23 millions, and the 
special areas will be selected by Professor Kaptey», 
of Groningen. The machine, constructed by 
Mesers. Troughton and Simms, according to the 
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designs of Mr. Franklin Adams, is stated to work 
with such accuracy that regions adjacent to the 
selected areas can be afterwards added without over- 
lapping or omission. ; . 

The interesting collection of drawings of early 
compass-cards and windroses, which Professor 8. 
P. Thompeon had brought, was ‘referred to in our 
report of two lectures delivered before the Royal 
Institution last year. The new dark s in 
helium, which Mr. F. W. Aston, of Birmingham, 
exhibited. concerns a point of considerable in- 
terest. His bulb contained helium at about 3 mil- 
limetres pressure ; the anode was a horizontal wire, 
the cathode a vertical disc of aluminium, and the 
current continuous, of low density. Looking edge- 
ways at the cathode, the observer saw the usual 
Crookes dark space as a greenish ill-defined glow, 
while immediately next to the cathode a narrow 
region of intense darkness was sharply defined. 
Mr. Aston finds that the fall of potential across 
this dark space is invariably about 30 volts. The 
thickness of the space, 1 millimetre at the best, 
may indicate the distance through which the elec- 
trons have to travel to acquire sufficient energy 
to ionise the gas by collisions. The phenomenon 
occurs also in hydrogen, not in other gases, and in 
both these only at low-current density. With 
hydrogen the drop of potential across the dark 
space is found to be 16 volts, or just half that 
occurring in the case of helium. 

Professor J. A. Fleming demonstrated the well- 
known photo-electric effect (discovered by Elster 
and Geitel), shown by alkali metals, and particu- 
larly by the liquid potassium-sodium alloy exhibited, 
when ed in vacuum tubes; they permit the 
excape of negative, but not of positive, electricity 
when illuminated by an arc lamp. The light was 
so directed that it fell on the surface of the alloy, 
a piece of platinum foil, the other electrode, being 
fixed about a centimetre above the alloy; an 
electromotive force of 0.8 volt was set up. When 
the illuminated alloy was joined to the negative 
pole of a battery, negative electricity leaked away, 
and this leak, it was shown by the interposi- 
tion of coloured screens, was produced chiefly by 
the most refrangible rays of the blue end of 
the spectrum ;,the magnitude of the effect further 
changed with the plane of polarisation. Professor 
Fleming also Seamauhentel an observation of his 
of 1904, that the carbon filament of a glow-lamp, 
having an insulated metal cylinder surrounding 
the filament, emits negative electricity, and can 
serve as a delicate long-distance receiver in wire- 
less telegraphy. These oscillation receivers have 
been wae trans-Atlantic telegraphy and also in 
radiotelephony. Professor Fleming's third exhibit 
was a portable compact form of his cymometer for 
measuring wave-lengths (range 100 ft. to 2000 ft.), 
and the damping of the oscillations in radiotele- 
graphic antennz. 

We regret that we cannot do more than mention 
the instructive collection of exhibits of the National 
Physical Laboratory, as to which we must refer 
our readers to our recent report on the work of 
this institution.* Mr. A. Campbell showed his 
moving-coil vibration galvanometer and his mutual 
inductance standards ; and Mr. W. Rosenhain his 
quenching apparatus for metallographic specimens, 
his composite photo-micrographs, obtained by the 
juxtaposition of a large number of photographs, of 
& case-hardened rod, and also tensile fractures of 
steel under a Zeiss stereoscopic microsco These 
latter displayed the minute facets whic give rise 
to the silky appearance of good fractures, in remark- 
able clearness and relief. 

The transparent films of silver and other metals, 
exhibited by Professor Thomas Turner, of Bir- 
mingham, concern a subject first investigated by 
Faraday, and more recently studied by Dr. G. 
T. Beilby. Professor Turner showed a very large 
number of leaves of gold, silver, copper, Dutch 
metal (imitation gold, copper-zinc) and aluminium, 
fixed to glass plates, which he had heated in vacuo 
or in different gases to different temperatures, in 
order to ascertain under which conditions the films 
acquire or lose their transparency. Gold loses its 
green transparency at 550 deg. Cent., and then 
transmits white light; the atmosphere may be 
oxidising or reducing. Silver begins to become 
transparent and transmits white light at 250 deg. 
Cent., but only in air or oxygen, not in hy mn, 
coal-gas, or other reduci atmospheres. e 

bunching” of the silver thus appears to be an 





* See ENGINEERING, pages 389 and 423 ante, 








oxidation effect, but as the weight of the silver does 
not increase, nor the volume of gas 

Mr. Turner suggests that the effect is catalytic— 
that is to say, some oxide is first formed, but 
decomposed again, and the same oxygen then acts 
on a new portion of the silver. Copper - leaf 
remains opaque in reducing atmospheres up to 
500 deg. ; in air it becomes green-transparent at 
about 250 deg., and the beautiful colour darkens 
or prolo! heating ; here an increase in weight 
is observed, and finally black oxide is formed ; in 
reflected light the leaf shows the well-known tar- 
nishing colours. Aluminium and Dutch metal 
remain opaque; the latter skeletonises—i.c., it 

tes in i lar figures. 

The luminous glow, demonstrated by the Rev. 
F. J. Jervis-Smith, of Oxford, is, so far, a 
puzzle—possibly a new manifestation of the nega- 
tive corpuscles. The experiment is simple. An 
exhausted bulb is rotated about its horizontal axis 
in an electrostatic field, being between a horizontal 
disc electrified by an electrophorus or from an in- 
duction machine, and the pole of a vertical electro- 
magnet. The bulb first glows faintly, becoming 
brighter the quicker the rotation, and the glow is 
deflected by the electromagnet, the sense of the 
deflection being just what we should expect from 
the general rule of the mutual direction of electric 
and magnetic induction ; the deflection, therefore, 
changes with a reversal of the polarities. The glow 
is sufficiently strong to produce shadow pictures on 
a photographic plate. 

Sir William Crookes exhibited scandium minerals, 
scandium oxide, and salts isolated from them, and 
the complete spectrum of this element, which is 
exceedingly rare on our earth, but with whose lines 
astronomers are familiar in the spectra of the sun 
and stars. The only mineral in which scandium is 
found in more than 0.01 per cent.—some fort 
minerals have been investigated—is wiikite, a sili- 
cate of titanium and nickel, containing up to 2 or 3 
per cent. of scandium. A model, marking the 
position of scandium in the periodic table, was like- 
wise a 
Dr. T. E. Thorpe exhibited the apparatus with 
the aid of which he has recently redetermined the 
atomic weight of radium, and glass and quartz 
vessels coloured by radium. 

The apparatus—fiasks, tubes, dishes, &c.—made 
in mt fused silica by Messrs. Johnson, 
Matthey, and Co., were a splendid collection, 
and marked the progress achieved in this field. 
Engineers will be interested in the novel sparking- 
plug for automobiles—a quartz tube about 1 in. 
lony, which is fixed under the bonnet, so that the 
driver can at once see when a sparking-plug fails 
to act. The iridium dish, also shown, represents a 
value of 4001.; it is about 9 in. in diameter, and 
weighs 29 ounces. 

Professor W. B. Bottomley, of King’s College, 
London, had some further specimens on view, illus- 
trating the striking effects of his bacterial treat- 
ment on non-leguminous plants(those on leguminous 
plants have long been known), barley, oats, 
turnips, radishes, tomatoes, &. He also showed 
cultures of nitrogen-fixing bacteria, among which 
was the azobacter of Professor Beyrinck, having 
peculiar ovoid cells. 

The magnificent collection of C. E. Johansson 
standard gauges, shown by Messrs. H. G. King 
and R. Kerr, was also mentioned in connection 
with the National Physical Laboratory. By usin 
these gauges separately or combined, some 80,000 
sizes can be obtained, accurate within 0.00004 in., 
and two of these blocks, put face to face, will sus- 
tain a pull of 12 1b., 22 1b. to the square inch. 
Messrs. G. W. Burton, Griffiths, and Co., of Lud- 
gate-square, E.0., are the agents of the Eskilstuna 
firm 


The Secretary’s room, on the ground floor, was 
given up to an excellent display of the British con- 
tribution to the international investigation of the 
upper air, 1907 to 1908, now conducted by Mr. 
W. H. Dines at Pyrton Hill, Oxon ; at Manchester 
and Glossop, by Professor A. Schuster and Mr. 
Petavel, F.R.S.; at Ditcham Park, near Peters- 
field, by Mr. C. J. P. Cave ; and on the Brighton 
Downs, by Mr. 8. H. R. Salmon. Many of the 
exhibits were sent by Dr. W. N. Shaw, the Director 
of the Meteorological Office; others by Captain 
Ley, R.E., by Mr. Eric Bruce, and by the Director- 
General of the ian Survey mt. The 
work is done by means of ballons sondes and kites, 
and all the instruments could be examined. A 
very fine map, illustrating the fall of temperature 





with ey ht, as observed simultaneously 


at Pyrton Hill, Ditcham, and Manchester, had 
been a by Dr. Shaw; the many curves 
became fairly straight parallel lines, showing 
that the fall of temperature stops at a height of 
about 8 miles, when a temperature of —40 deg. 
Fahr. is reached. This problem, and the inver- 
sion layer (the air seems to become warmer agai 
at that height), are being ly investigated at 
present, but England has rather been behind in 
these researches. 

The simple laboratory apparatus for experiment- 
ing under very high pressures (up to 100 tons per 
square inch—as high as steel permits us to go) 
and temperatures up to 2000 deg. Cent. (when 
magnesia begins to melt), which Professor R. 
Threlfall, F.R.S., of Birmingham, exhibited, is of 
great interest to engineers. Mr. Threlfall fitted 
this a tus up when studying the preparation 
of artificial diamonds. But the apparatus presents 
many features deserving the attention of all engaged 
in research at high pressures and temperatures. 
Advantage is taken of two facts. Graphite prac- 
tically becomes perfectly fluid, like a grease, at 
high pressures ; while pure magnesia and also 
zirconia, very finely powdered, turn into solid 
blocks. The pressure vessel is made in halves. 
Two steel discs, about 3in. in diameter and 2 in. 
high in the apparatus shown, are placed on top of 
one another, and separated by a disc of mica. e 
axial bore, 1 in. in diameter, of the discs is closed 
above by a screw-plug. Into this cylinder magnesia 
is rammed little by little, the resulting solid rod 
then were out, and provided on the lathe with an 
axial bore of about 7; in. Thus an insulating vessel 
of magnesia is prepared, which is put back into the 
apparatus andcharged with graphite. Full pressure is 
now put on, and then the heating current, continu- 
ous or alternating, turned on. The product is treated 
with nitric acid, chlorate of , &e., and the 
— are floated on methyl iodide; nothing 

eavier than this compound was ever found, and 
no traces of diamonds were discovered. Whether 
Mr. Threlfall started with carbon or graphite made 
little difference ; a graphite always resulted under 
this treatment. Specimens of the products were 
exhibited, comprising also graphitic acid—a blackish 
powder, which burned, owls up amazingly, and 
yields an almost impalpable powder of carbon. 

Sir John Thornycroft showed a very interesting 
and ingenious device for indicating a difference in 
the tive speed of two shafts. This device is 
illustrated by the engravings annexed, Figs. 1 to 4. 
A solid steel ball of about 3 in. in diameter rested 
upon a pair of equal cylindrical rollers, having their 
axes in the same vertical plane, but inclined to one 
another, after the fashion of the guide-rollers of a 
belt conveyor. To prevent the from rolling off 
them, it was restrained in what may be called the 
fore-and-aft direction bya flat-ended stop behind and 
a small wheel in front. This wheel was mounted on 
a spring arm fixed to a spindle free to rotate, so 
that the wheel, with its carrying arm, formed a sort 
of castor. The stop and the spindle were both on 
the fore-and-aft diameter of the ball. The spindle 
carried a pointer at its outer end, likewise a mirror, 
by means of which very small movements could be 
observed. With such an apparatus it is clear that 
if both the supporting rollers were driven at equal 
2 ey in the same direction, the ball would rotate 
about a transverse horizontal axis, carrying the 
castor-wheel, and therefore the pointer, either 
vertically up or down, as the case might be. If 
either of the supporting rollers were running faster 
than the other, the ball would rotate about some 
inclined axis, and the castor-wheel would set itself 
so that its axis was parallel to that of rotation of 
the sphere. The indications of the instrument were 
very definite, and a difference in of the 
rollers, due to one nominal 24-in. driving-pulley 
being 0.001 in. less in diameter than the other, could 
be detected. 

A process of copying drawings, which, though 
already in commercial use, is not generally known, 
was shown by Messrs. B. and J. Hall, Limited, of 
39, Victoria-street, 8.W. A substance, which is 
called by the fancy name ‘ Ordoverax,” and 
which looks like glue, is poured when hot over 
a zinc plate, so as to give an even coating to 
the metal. It is then left to set, and if an 
unwashed blue-print be laid face downwards on 
it for a moment, some chemical action takes 
place which alters the nature of the surface wher- 
ever a white line on the print has touched 
it. After the application of the blue-print the. 
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material may be used as a lithographic stone, 
printer’s ink only adhering to the lines. Very 
excellent copies of the original may be obtained by 
running an inked roller over the impression and 
then applying a piece of paper or cloth to it ina 
manner similar to the action of using blotting- 
paper. The blue-print may be used to prepare two 
plates of gelatine, and may then be washed and used 
if required. Several copies may be taken from one 
plate, and the material may be remelted and used 
over and over again. The appearance of the repro- 
ductions is equal to that of a good inked drawing. 

Professor C. V. Boys exhibited a mechanical 
straight-line motion, which depended upon the 
well-known fact that if a wheel rolls inside another 
of twice its diameter, any point on the rim of the 
first. oscillates along a straight line. The funda- 
mental principle was so well disguised by the 
method employed to carry it out, that the action 
of the mechanism was very fascinating to watch. 
Professor Boys also showed an artificial horizon for 
use in towns and other places subject to disturbance 
from vibration.. The mercury film was contained in 
a wooden tray, with a gutter round the edge. The 
deep mercury in the gutter allowed the film to be 
redueed to’such a thinness without collapse that 
ripples set up by vibration were instantly damped. 
The depth of the film was regulated by raising or 
lowering a plunger pressing on other mercury in 
communication with the film. Perfect damping 
could thus be obtained without the contamination 
of the mercury involved in amalgamating the sur- 
face of the tray, the method usually adopted to 
steady the reflecting surface. 

Professors H. L. Callendar and W. E. Dalby 
showed a large number of optical diagrams from 
gas-engines ; but of greater interest was an appa- 
ratus for measuring the temperature in various 
parts of gas-engine cylinders. It consisted of a 
platinum wire 0.001 in. in diameter, held in a 
shield, and pushed into the cylinder through the 
centre of the exhaust-valve, by a cam, at any part 
of the stroke. A contact-maker driven by the lay- 


shaft momentarily closed a circuit through the wire, | | 


and enabled its resistance, and therefore its tem- 
rature, to be noted at any desired moment. 
nfortunately, platinum will not stand the maxi- 
mum temperature of explosion, but the small part 
of the diagram that cannot be measured can be 
easily calculated. A thermometer of the same kind 
was shown in a glass bottle, and was so sensitive 
that the increase of temperature due to the com- 
pression of air in a rubber bulb by the touch of a 
finger was easily seen. The inventors are con- 
fident that the apparatus can be relied on to half 
a degree when measuring cylinder temperatures. 
The Cambridge Scientific Instrument Company 
showed a new and simple form of extensometer, 
for measuring the stretch of test-pieces under 
tension. The apparatus is illustrated in Fig. 5 
herewith. The test-bar is first placed in a jig, and 
two pairs of dots are punched in it, 100 millimetres 
apart, each pair being for the location of one of the 
two attachments between which the stretch of the 
test-piece is to be measured. By an arrangement 
of levers the extension of the test-piece causes the 
edge-wise movement of a springy blade of steel. 
This steel is set vibrating by hand, and a micrometer 
screw is adjusted until a sharp steel point comes 
into contact with the edge of the blade. This, of 
course, makes a sound, and brings the blade rapidly 
to rest, forming a means of adjusting the micro- 
meter with extreme accuracy. When the test- 
piece is loaded by a fresh amount, the micrometer 
is again brought into contact with the reed, and 
the difference in reading noted. The divisions 
on the micrometer head are engraved in white 
celluloid, and are about a millimetre apart. 
One complete division corresponds to a stretch 
of the test-piece of 0.00' millimetre, and as a 
fair estimation can be made of a tenth of a 
division, the reading may be taken to 0.0001 milli- 
metre. The expansion of the test-piece by the 
heat of one’s finger brought into contact with it 
can be easily observed. There is no telescope or 
microscope or mirror of any sort in the instrument, 
which is a robust and practical piece of apparatus. 
Mr. S. G. Brown showed some experiments 
which may possibly have a most important bearing 
on the future of long-distance telephony. Current 
from a high-frequency alternator was passed through 
a resonating circuit, containing capacity and induct- 
ance in series, so that a considerable oscillating 
current was obtained. Near the inductance was a 
coil, forming part of another circuit, containing 





an electrolytic interrupter and a galvanometer. 
Across the poles of the interrupter was a small 
battery of 4 volts. Normally the interrupter, 
which consisted of platinum electrodes dipping 
in strong sulphuric acid, would at once polarise, 
but the high-frequency current induced when the 
circuits were in tune broke down its resistance 
entirely, and allowed the battery current to flow. 
The tuning of the circuits was so sharp that the 
approach of a minute piece of iron to the induc- 
tance coil of the first made a most extraordinary 
variation in the inductance in the second, and 
therefore in the battery current that could flow. 
The feeblest vibration of a telephone diaphragm 
would have the same effect, and thus if a receiver 
were speaking in the field of the inductance coil, 
another receiver in the battery circuit would re- 
roduce the speech with all the power of the battery 
behind it. Thus a simple telephone relay can be 

















constructed, and the distance of the transmission 
of speech increased indefinitely. The alternator 
used for the high-frequency current gave an output 
of up to 100 watts with a periodicity of 12,000 
cycles per second when running at 6000 revolu- 
tions. It was of the inductor type, and pleasing 
both mechanically and electrically. 

Messrs. J. 8. Wilson and W. Gore, who recently 
read an important paper before the Institution of 
Civil Engineers, on ‘‘Stresses in Masonry Dams,” 
exhibited models and apparatus used for the ex- 
perimental determination of such stresses. We 
merely mention the exhibit now, as we intend to 
illustrate and describe it fully next week. 

Three discourses were delivered during the even- 
ing. The first, by Mr. C. V. Boys, concerned 
the dynamics of diabolo, a subject which he had 
brought before the Physical Society some weeks 
ago. Mr. Francis Fox, M. Inst. C.E., dis- 
coursed on the saving of Winchester Cathedral. 
The 8 ft. of peat beneath the walls and below water- 
level had had to be removed bya diver, and the 
————s and the use of the grouting machine, 
with the aid of which all the difficulties are being 
overcome, were well explained. During the even- 
ing Mr. Fox exhibited in another room drawings 
illustrating the operations and samples of the mate- 
rials which were met with in the old foundations. 
The work throughout was of a very interesting nature 
and we hope to deal with it more fully on a future 
occasion. The third evening discourse was by Mr. 
C. Gordon Hewitt, who dealt with the life-history 
and characteristics of the common house-fly. 





PATENTS AND DESIGNS ACT, 1907, AND 
THE ESTABLISHMENT OF NEW WORKS 
IN ENGLAND. 

To THe Eprror or ENGINEERING. 

Srr,—It may interest your readers to know that, on 
account of the important alteration in the Patents and 
Designs Act, 1907, which undoubtedly means new indus- 
tries in England, a representative of ours has lately been 
touring in the principal towns of Germany, interviewin 
the firms who will be directly affected by this Act, an 
discussing the possibilities of foreign manufacturers estab- 
lishing works in the United Kingdom. The result of our 
inquiries has been satisfactory, and assurances have been 


expense of su 





given us by some of the largest firms of their intention 
to manufacture in this country to comply with the Patent 
Act. This, and the ever-looming ibility of a reform 
in our fiscal policy, has fixed itself in the mind of the 
foreigner that England ‘‘ means business,” and that he 
must look to the future, and protect his manufacture. 

As specialists in dealing with waterside and inland 
factory property, we have on numerous occasions been 
asked, *‘ What is the future with respect to the unlet 
factory property in England? Is there any likelihood of 
the numerous works now closed ever being re-opened ’” 
To this question our reply has always been, ‘‘ If manufac- 
turers were relieved of the existing burdens which check 
the extension of their operations, tenants would soon be 
found for the unlet factory property.” 

Touching briefly on some of the disadvantages, we may 
mention ‘that, in the London County Council area, the 
building requirements place serious restrictions upon the 
economical management of factories ; for instance, on some 
of the older buildings, of three or four storeys in height, 
which were constructed before it was very properly 
accepted as a principle of local government that satis- 
factory means of escape in the event of fire should be 
provided. The effect now is that it is practically impos- 
sible to provide emergency exits or fire escapes in many 
buildings in the crowded portions of the City, so that 
the using of them as factories is attended with great diffi- 
culty. The London County Council, moreover, restrict 
the area of each floor, and the partitions increase the 
rvision of labour. In addition there is the 
increase in the rates and taxes, brought about by the 
“progressive” policy adopted by many of the local authori- 
ties. These influences, in addition to others, have 
seriously affected London factory property. 

Migration to the country, with lower ground-rent 
value and more room for expansion, at once suggests the 
construction of a factory on one floor, with modern 
power plant, machinery, &c. ; added to these advantages 
it is obvious economy must follow, 

En passant, the Metropolitan Water Board’s new con- 
ditions of charging for water supply will undoubtedly 
increase the manufacturers’ expenses. Now that the Port 
of London’s new authority has been established, it will be 
interesting to watch its progress. 

Having had the advantage of interviewing those foreign 
firms who will be directly affected by this Act, and will 
be seeking manufacturing premises in England, we are 
therefore looking forward to the speedy establishment of 
new industries and the re-opening of numbers of unlet 
works in the United Kingdom. 

Weare, Sir, yours faithfully, 
LEoProLD FARMER AND Sons. 

46, Gresham-street, London, E.C., May 9, 1908. 





**COMMERCIAL MOTOR VEHICLES.” 
To THE Epitor or ENGINEERING. 

Srr,—In the number of Encingerine for May 8, 1908, 
on page 607, third column, under the heading ‘‘Com- 
mercial Motor Vehicles,” the following paragraph occurs 
relating to the judges’ report :— 

‘* Among the general remarks constituting the first 
part of the report there are many excellent recommenda- 
tions. The principal are:—That the petrol lorries were, 
on the whole, too fast, and that speed should be limited 
to what can be run without excessive wear and tear. _ 

“That there is room for a cheaper but slower vehicle 
than those which competed.” J 

The corresponding paragraph in the judges’ report is as 
follows :— 

**There would ap) to be a future for a type of 
vehicle suited for delivery work in the country in cases 
where speed on the road is of secondary importance, 
where capital outlay and running costs are required to 
be reduced to the minimum, and where the loads to be 
carried would not exceed 3 tons. The majority of petrol 
lorries, being a very high-class engineering product, do 
not falfil these conditions, and manufacturers might well 
turn their attention to a cheaper and slower class of 
vehicle, an excellent example of which was submitted 
(E 46), which, though capable of improvement and sim- 
plification, is a of special commendation.” j 

Your summary of the report conveys the impression 
that no vehicle of the cheaper and slower class was sub- 
mitted, and you will readily recognise that the omission 
by you of the reference to the Broom and Wade paraftin 
wagon submitted by us, and so favourably referred to by 
the judges as E 46, is prejudicial to our interests. 

We must therefore ask you to be good enough to remedy 
this omission in the next issue of your paper. 

Yours faithfully, 
T. C. Avetinc anp Co, Limitep, 
P. Mantin GAMBLE, Secretary. 
Birmingham, May 12, 1908. 





“THE EFFECT OF MIXTURE STRENGTH 
AND SCAVENGING UPON THERMA 
EFFICIENCY.” 

To THe Epiror or ENGINEERING. 
Srr,—Thinking that Mr. Atkinson or some representa- 
tive of Messrs. Crossley Brothers would reply to Mr. 

Hamilton’s suggestion as to cause of unburnt gas in ex- 

haust, I refrained from writing, but now I have much 

pleasure in agreeing entirely with Mr. Atkinson. os 

Some time ago I experimented to find if there was any 
loss of gas due to clearance between and air-valves, 
and in the Mechanical World of Ovtober 26, 1894, in one 
of a series of articles I wrote for that paper I ome the 
correct valve settings to ensure that the gas in this clear- 
ance was not wasted. ; 

I feel that I must apologise for so often referring to 
these articles, as it would seem rather egotistical, bub 
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in proving this particular point on-a small Tangye engine 
on test at Messrs. 8 works at Birmingham 15 years 
ago, I became rather adept at pulling this engine up in 
under two complete revolutions when running at 200 re- 
volutions minute, and this with the bare hands on 
the fly. wheel ; the brake horse-power of this engine 

as two. i 
aa have also tested a modern Crossley engine, 12 horse 
nominal, for loss of gas due to clearance space, and have 
found the clearance space to have no sign of gas after the 
proper bee o> stroke. : \ 

It is possible to obtain some useful information as to 
the state of the charge when exhausting by disconnecting 
exhaust-pipe at engine, and watching the issuing flame ; 
with late ignition the flame becomes very intense and 
bright ; some in escent dust can be occasi ly seen, 
due probably to bits of carbon deposited from oil being 
ejected with theexhaust. The loss of gas is due to incom- 
plete mixing ; it is quite poesible to imagine some coal- 
gas surrounded by products of combustion, so that, even 
with the velocity at which the molecules must be travel- 
ling, they may never get out of their surroundings, due to 


collisions, until the temperature has dropped, on opening | had 


exbaust-valve, below that necessary for combustion. 

Many years ago I had an idea of g a fan under 
the air-valve spindle, to revolve with the entering gases, to 
ensure thorough mixing. think if something of this 
sort were tried the loss would be lessened. Increasing 
the vacuum, and lessening the gas inlet a Se ge pomnend 
amount, would also ensure better mixture ; but, of course, 
the negative work would be increased thereby. 
credit is due to Professor Hopkinson for bringing this 
matter up, and I have no doubt but that he will have 
solved the problem before long, and that we shall soon 
bave another of his interesting papers. _ 

T remain, Sir, yours faithfully, 
E. J. Davis. 


Great Eastern-road, Stratford, E , May 11, 1908. 





METROPOLITAN WATER BOARD ; NEW 
CHARGES. 
To THe EpitorR OF ENGINEERING. 

Sir,—The attention of ‘my committee has been called 
to the letter of the Chairman of the Metropolitan Water 
Board to the Lord Mayor of London, published in the 
Times and other papers, in which it is stated my Associa- 
tion, among others, have accepted as a settlement of the 
question, so far as they are concerned, a concession granted 
by the Water Board in respect of the charges to manu- 
facturera for a combined supply for domestic and non- 
domestic purposes. 

It is unnecessary for me to state the details of this 
concession beyond saying that the charge is now to 
based on the provisions of Section 20 of the Water Board’s 
Act, which imposes & minimum annual charge of 5 per 
cent. of the rateable value, payable quarterly. Ib is to 
this minimum that this Association has such strong objec- 
tions, because the small consumer with a large rateable 
value would pay an enormous price for the water sup- 
| sere indeed, there are many instances in which a manu- 
acturer cannot use one-tenth of the water to which 
he would be entitled for his minimum payment. As this 
payment works out at 1s. per thousand gallons, such con- 
sumers would be called upon to Rey 103, per thousand 
gallons, or over 0,1d. per gallon. I have before me now 
mstances in which consumers are being called upon to 
Pay charges of this kind. 

his Association has pointed out to the Board the 
absurd results which would be produced by their con- 
struction of the Act, and that it would lead to y 
unequal charges as between one consumer and another. 

The Association at the same time stated that they did 
not consider that the Board had properly construed the 
Act, or that they had treated trade consumers in the 
manner in which Parliament had intended that they 
should do. 

Iam, Sir, your obedient servant, 
W. R. BuckincHam, Acting Secretary, 
Tue Macutnery-Users’ AssooraTIon (INCORPORATED). 

22 and 23, Laurence Pountney-lane, Cannon-street, 

London, E.C., May 7, 1908. 





COMBINED TURBINES AND RECIPRO- 
CATING ENGINES. 
To THe Eprror or ENGINEERING. 

Siz, —Mr. Mark Robinson criticises my remarks on the 
above subject in a letter in your issue of the 8th inst. 

Firstly, I should like to point out the contradiction in 
his letter. He states that my remark “that a turbine was 
&n inefficient heat engine with any back pressure” is 

excellent.” He then himself says that “the turbine is 
¢fficient with low back pressure.” As a matter of fact, I 
think Mr. Robinson will egree that the point at which 
the reciprocating engine becomes as inefficient as the 
turbine is with about 24 in. back pressure. 

Mr. Robinson accuses me of ‘essential inaccuracy,” 
a T wish to defend myself against his charge. On 
Mr. Robinson’s own showing, a reciprocating engineer 
Must not strive for a better vacuum than 27 in, while a 
_— engineer wants his 28 in. or more. The advent of 
_ turbine boat has inaugurated a demand for the limit 
of vacuum, and such high vacuum I should define as a 
turbine condition. 

I agree that the combined system enables a recipro- 
bens engine to take advan of turbine conditions, 

t what I wish to point out is that itis the reciprocating 


engine which assists the turbine to utilise the turbine’s 
advantage by handling its 
effective manner. 


Own conditions to the best 
upper ranges in @ reasonably 


why the reciprocator should not strive for excessive ex- 
pansion, as the subject is atale, except to remark that 
abnormally large condensers have also a strong bearing on 
plant efficiency. 

By answering two questions, Mr. Robinson can clear up 
the matter, and I think his answers will show that my 
remarks are a fair comment. 

Here are the questions :— 

1. Have any thoroughly authenticated figures been 
obtained with a non-condensing steam-turbine showing 
efficiency not worse than 10 per cent. inferior to the 
best reciprocating engine ? one 

2. Su ing the ratio ___._-*“—-—*___ for a 500-kilo- 

ee ‘Theoretical H.-P. 
watt exhaust - pressure turbine with 95 per cent. dry 
steam and 27} in. vacuum were 60 per cent., and it was 
desired to extend with a high-pressure unit suitable for ex- 
hausting into the turbine and giving the full steam supply 
hed it, ought the extension unit to be reciprocator or tur- 
ne? 

I hope that this will settle Mr. Robinson’s doubts 
about my accuracy, as I regret that he should ever have 
any. 

Yours truly, 
Birmingham, May 13, 1908. R. K. Morcom. 





FERRO-CONCRETE CONSTRUCTION. 
To Tar EpitTor oF ENGINEERING. 

Smr,—We notice in your issue of the 8th inst. a - 
graph concerning the collapse of a warehouse at Milan, 
which you say was built in “‘ferro-concrete.” This is not 
so ; it was some system of armoured concrete, carried out 
by the owners themselves, and it only emphasises the de- 
sirability of the designs of all such work bei 
the hands of expert engineers of ly reputation, as was 
so forcibly recommended by the American of 
Underwriters last year. 

The name ‘‘ferro-concrete” was coined by Mr. L. G. 


Mouchel as a name for his work on the Hennebique 
system, and, as he was the pioneer of this system of con- 
struction in the United Kingd most of these struc- 


tures have carried out under that system, so that by 
now the name “‘ferro-concrete” has become more or less 
a generic one, but still particularly means Mouchel- 
Hennebique work. 
Yours faithfully, 
L. G. Moucnet anp Partners, LimitTep. 
J. 8. KE. De Vuesian, Director. 
38, Victoria-street, Westminster, S.W., May 13, 1908. 








THE EDUCATION OF WORKMEN. 
To THe Epiror or ENGINEERING. 

Srr,—In the review of the book ‘‘ Work and Wages,” 
by Sydney J. Chapman, in your issue of May 1, 
576, you state that “the spread of indiscriminate educa- 
tion can only result in a large number of bad fitters, who 
cannot become anything else.” Now, considering the 
far-reaching influence of your paper, I consider that this 
statement should not be allowed to = unchallenged. 

True, to do the work of a fitter does not require much 
training beyond that which he receives in the shops, but 
I fail to see how you are going to do him any by 
educating him. If he has not been edu and has not 
learned to develop his mind by some intellectual ee 
tion in his spare time, he will — herd with his 
fellow-workmen in some public house, and mae into 
a drunken sot ; thus spoiling him as a fitter as well as a 
citizen. I could quote you cases, too, where men of the 
‘smart fitter” type have spent valuable time working 
out patents of the ‘‘perpetual motion” class, when a little 
of the ‘indiscriminate education” would probably have 
disillusioned them, and sent them back to their work 
wiser, if sadder, men. : 

As well as this, a workman is not merely a machine, 
out of which we may expect to get so many foot-pounds 


men. By educating him we may find that, in some cases, 
he is much more—that he is a genius. Remember the 
words of Gray, written in the country churchyard :— 
in this neglected spot is laid — 

Some heart once pregnant with celestial fire, 
Hands that the rod of Empire might have swayed, 
Or ’waked to ecstacy the living lyre.” 


Great men are surely a valuable asset to a nation, and 
if, by educating the sons of workmen, we are enabled to 
unearth some Plato, Shakespeare, or Newton, we are 
immeasurably more than compensated for any trouble 
or expense in educating them. ey . 

Surely R. L. Stevenson was far better writing his 
exquisite essays than designing bad bridges through not 
having the engineering faculty ; and possibly some of our 
fitters might make just as profitable an exchange both for 
themselves and for the nation. 

I think, too, that we owe it-to our workmen, from 
whom we receive the results of their labours, to do what 
we can, by education, to raise them above the level of 
machines, to a condition in which they are capable of 
enjoying all that the world has to give them in Science, 
Literature, and Art. 

Yours sincerely, 
Hecror Mackig. 
14, Moreton-grove, Wallasey, May 5, 1908. 

(Mr. Mackie has rather misconceived our remarks on 
education. With the tenor of his letter — and 
with what we take to b> his feeling in the matter—we 
are, if he will allow us to eay so, in complete agreement. 
We did not say education was a bad thing; we said 
indiscriminate education was. There is a difference, and 





There is no need to discuss the three 


good reasons as to 


it is the latter which is being sown broadcast to-day. We 





placed in | th 


of work. He is also a citizen, with duties to his fellow- | }.)) 


think it is indiscriminate education which makes fitters 
attempt perpetual-motion machines, rather than the lack 
of it. Our protest was di against the superficial 
cramm: which does duty in too many cases for any 
real mind-training. As to the future Plato, Shakespeare, 
and Newton, we think they will be able to obtain a hear- 
ing even if they do not reach Standard VII.—Ep. E.] 





“THE PROBLEM OF FLIGHT.” 
_To THE Eprror or ENGINEERING. 
Sir,— With Mr. T. G. Challis I cordially agree that all 
this discussion about birds flying; or gliding, against the 
wind is futile; we cannot imitate live control. I have 


follo’ ions of the problems of flight for over 
thirty years, and, strange to say, they all of them 
degenerate into useless discussions of bird flight, and 


paradoxical experiments with toys, which have little or 
no connection with the of mechanical flight. 
The ball experiment described by Mr. Alb. Kapteyn is 
avery old one, and by no means can be put up to explain 
gliding against a horizontal wind. By the way, some of 
the writers em: Be vlinh di “‘soaring” oe fo senses 
or meanings. The ictionary meaning of ‘‘soaring” 
is *‘to rise upwards on the wing,” as a lark does in a dead 
calm, or as the eagle does in any wind ; the flight in a 
horizontal direction without wing-flapping, so much 
admired in sea gulls, is rly ‘‘gliding flight,” not 
‘soaring flight.” ae in any direction, with flapping 
wings or propellers of any sort in motion, is, ly 
8 ing, “flying ;” itis well to keep up the distinction 
between gliding and soaring, 

Gliding against the wind has, I believe, been accom- 
plished by model gliders, falling, of course, at an angle to 

e wind. When we get a fiying-machine to go up, and 
stay up long enough to make onged and deliberate 
experiments, without rushing about in an aimless, head- 
long, frenzied career, lasting a few minutes, will likely 


find out all about gliding pate head win 


ours 
Glasgow, May 8, 1908. RanKIN Kenyepy. 





To THe Eprror or ENGINEERING. 

Str,—I am nota constant reader of ENGINEERING, but 
I happened to see, three weeks ago, a co! ent’s 
views on *‘ aspiration,” and the effortless flight of birds. 
I was very interested and have read all the subsequent 
letters on the subject. J, like Mr. Phillips, wasted some 
time aye to perform Mr. Hollands’ experiment, not 
because I had any doubt as to the result, but so that 
nobody should say that I had not tried it. In the firat 
place, it might be as well to be quite clear as to what 

‘ aspiration” is. According to Mr. Hollands, and others, 
it consists in the behaviour of a surface concave down- 
wards, and exposed to a horizontal air-blast, when it will 
ees uh and a tendency against the blast. 

ow Mr. Phillips and myself, and, no doubt, many 
others, have proved that the forward tendency is non- 
existent. As to the lift, which certainly does exist, it is 
& common experience with an umbrella in a wind or 
carried by a running person in still air. 

Mr. Child set out to prove the existence of aspiration, 
but only proved half of it, and that half which does not 
bear on the soaring of birds at all, for every one admits 
that an inclined plane experiences a similar lift; but no 
one will attempt to assert that an inclined plane will sup- 

rt itself, and also keep up a velocity through the air, 

f the various correspondents could see their way to accept 
the truth of a statement I am about to make, a good many 
of their contentions would fall to the ground. It is 
simply this—that for a body suspended freely in air, 
uniform motion of the air, relatively to the ground, is 
identical in its effects on the body, with a state of rest of 
the air relatively to the ground. 

Anyone who been in a balloon where no wind is 
felt at all, however high the velocity of the air relatively 
to the ground, and where it is difficult to realise that the 
oon is moving. and not the earth, will be able to realise 
this very well. Thus in a uniform wind, the conditions 
of a bird’s flying are identical with those of flight in still 
air. Aswimmer is carried out by the tide unconsciously, 
and only realises his position when he looks at the shore ; 
he feels no powerful current playing on him, as a bird in 
a wind is supposed to feel. us when this truth is 
realieed, the statements made by Mr. Kapteyn, that 
‘*soaring is impossible in still air,” and ‘‘a horizontal or 
nearly horizontal flow of wind is necessary,” seem rather 
absurd. Mr. Kapteyn’s ball and jet experiment is so ob- 
viously dissimilar in its fundamental conditions to a 
bird’s flight that little comment is necessary. 

If we could have isolated jets of air continually playing 
on the front of the bird and continually retreating, then 
something of the sort might happen, assuming that the 
ball does do what it is said to do. Of course, gusts of 
wind and eddies, which have a great deal to do with a 
bird’s flight, do not affect the question. Besides, no gusts 
are noticeable in a balloon at a good height, and if they 
were present they would certainly be felt, owing to the 
inertia of the car. 

Hoping that these remarks will do something towards 
clearing up the matter, F 

Iam, Sir, yours faithfully, 
Freprrick J. HARGREAVES. 
203, Ham Park-road, Forest Gate, Essex, 


May 8, 1908, 


To tue Epitor or ENGINeERING. 
Sin,—I beg to thank Mr. Rankin Kennedy very much 
i the mathematical part of his letter in your issue of the 
th inst. 





In it he owns up to the fact that the efficiency of the 
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aeroplane is considerably greater than the efficiency of his Fig. 6 is « pertect form, when it is desirable to use thin the wodel is asamed to follow the uaoal law of air resist 


> 
ell, in my letter I stood by the aeroplane, and 
borrowed his propeller for driving pu I also 
borrowed his mathematics, and he saw what the result 
was —a machine with nearly four times the —s 
efficiency, with the travelling facilities thrown in, whi 
shows Mr. Rankin Kennedy’s helicopter to be terribly 
inefficient, ‘ 
But Mr. Rankin Kennedy states that we require a 
— that will rise straight up and hover about at any 


Well, if this is the case, let him stick to the navigable 
balloon, as it fulfils all these requirements at much 
smaller working expenses. ‘ 

In regard to the letter by T. G. Challis, it reads more 
like an American patent specification than anything else, 
as it consists of a series of words shuffied and changed 
about so that the sense (?) of the argument is totally lost. 

I guess that the London County Council will have to 
look to the security of the foundations of the Westminster 
Bridge, or some morning, when the wind is in the 
right direction, they will be astonished to see it “‘ aspirat- 
ing” up and down the river. F 
pone that Mr. Alb. Kapteyn has been making a 

y 


study of the shooting-galleries at some country fair. 
A ing to his arguments, a rifle bullet, if rounded 
off at the k end, would travel a greater distance in 


the face of a wind than with the wind, which, to say the 


least, is absurd. 

Ler pre on perusing some of the letters, I have 
arrived at the conclusion that the days of the “‘ Keeley 
Motor,” ‘‘ Poleforcia,” &c., are not yet over, and that the 
Patent Office may yet be inundated with “ bona-fide” (?) 
a ims. 

endering you my sincere sympathies in the awfully 
depressing influence that these letters must have upon 
you, 
I remain yours faithfully, 
JOHN KIrksy. 
‘*The Grange,” Pilsley, Chesterfield, May 9, 1908. 


To THe Eprror or ENGINEERING. 

Srr,—May I say a few words on the vexed question 
of ‘‘aspiration”? The sense in which the word has been 
most generally used by your correspondents seems to 
be to designate al ¢ seme ae of a body denser than 
air being maintained for an indefinite time suspended in 
the air, without the expenditure of any energy by the 
body. It seems to me that so far only one possible ex- 
planation of the phenomenon has been given; that was, 
in the letter of a correspondent describing the flight of 
an albatross following a ship on the voyage to Australia. 
I have been unable to turn the letter up, but his explana- 
tion depends on the variations of velocity of the wind. 

It is only by assuming variations (over either time or 
space) in the wind velocity that the phenomenon can 
possibly be explained. It is impossible for a current of 
air of constant velocity to permanently exert a force on 
any body freely suspended in it, whatever the shape of 
the body, because the body will gradually acquire the 
velocity of the air current when there can be no force 
neaeere oo. , = 

Some of your are ee seem to forget that motion 
is relative, and to think that a bird, stationary with regard 
to the earth, in a moving wind is essentially different, as 
regards the problem of aspiration, from a bird, moving, 
with regard to the earth, through air stationary with 

to the earth. 
his is absurd ; and since various correspondents who 
have seen aspiration deny that it is possible in still air, it 
must obviously be due to some special property of wi 
other than its mere motion relative:to the earth. 

In view of the experiment described in the letter of 
Alb. Kapteyn in your issue of May 8, would it not be 
possible to explain aspiration as due to variations in the 
velocity of the air at different heights above the earth’s 
surface—those near the surface moving more slowly, due 
to “‘ skin friction.” 

This might afford an explanation of ‘‘ horizontal aspi- 
ration” as opposed to the ‘‘diving aspiration” of the 
albatross described by your earlier correspondent. 

Tam, Sir, yours, &c., 


Wicrrip Green, B.Sc. 
Sandiacre, May 12, 1908. 





To THE Eprror OF ENGINEERING. 

Srr,—Mr. Rankin Kennedy recently constructed a 
model flying-machine, in which he used (without acknow- 
ledgment) the form of blades patented by me in 1884, I 
tthe Plasiare much pleasure in christening this model 
iad e 2 . 2.” 

In his last letter Mr. Kennedy enhances his reputation 
for inconsistency by advocating the use of screws of such 
enormous dimensions that (aceording to his own account) 
their construction is impracticable ; but even if these 
extremely large and slow-moving screws could be con- 
structed, there is an insu @ objection to their use 
which is evidently beyond his ken. 
| The experiment alluded to by Mr. Alb. Kapteyn is 
incorrectly illustrated and described. The jet acts as 
shown in . 1 when the ball is heavy, as Fig. 2 
when the is light. It is the partial vacuum between 
the ball and the bent jet that causes the suspension of the 
ball. With regard to the shape of blades which are to be 
acted upon by a fluid in motion, Figs. 3, 
sections of blades formed of thin sheet metal; Fig. 3 is 
very inefficient. An eddy is formed under the leading 
edge, which increases the drift without giving a corres- 
pa we Bee | Fig. 4 is a better form, because 

elivery at the after edge is more ual, but it suffers 
from the same defect as Fig. 3, in the formation of eddies 
under the leading edge. 


sheet metal, the fluid being gradually 


rigidity ; but the form of the underside is bad, 
the fluid leavi 


but this is very far from being the case. To o 
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As bearing upon the subject of the action of convex 
surfaces in motion on fluids, the following may be of 
intevest :—About twenty years ago a ship with very fine 
lines—H.M.S. Collingwood— tted with twin-screws ; 
and as these were out of the influence of the following 
wake, the excessive negative slip shown completely non- 
plussed marine engineers. 

About this time, Sir, you published a letter describing 
some experiments I had made which proved beyond a 


doubt that tive slip was principally due to the con- 
vexity of the of the p ler blades. This letter 
attracted some attention, and I was honoured by the 


Council of the Institution of Civil Engineers with an 
invitation to attend their meetings and join in the dis- 


I made a working model and a tank to run it in, which 
I eo henge at the ee. 3 tee = 
prevented me from doing so. Fig. 10 shows the propeller 
used on this model. It had no pitch, and the convex 
form of the back of the blades was as shown in the sec- 
tions. This model was fitted with reversing gear, but it 
went ahead all the same, whichever way the propeller 
was revolving. After all these years the influence of the 
convex backs of propeller blades has, within the last few 
days, been recognised by one of our greatest authorities 
upon the subject—Mr: R. E. 


‘| cussions, 


ude. 
Yours faithfully, 
Horatio PHILLIPS. 
West Barnham, Sussex, May 12, 1908. 





To THE Epritor or ENGINEERING. 
Srr,—Since none of your ents have con- 
tested the correctness of the results afforded by 
my —eee with the cylindrical surfaces shown on 
, I pass on to the numeridal results obtained. 
0. was with the addition of two 
stumbbebe attached, which ensured that the sixteen plate- 
corners were in a verti The sense of rotation 
was unaltered ; i.¢., the convex sides led. This, in pass- 


the | ing, is also the case with ‘‘4” ‘*3” or “2 cup” amemo- 
meters, 


smoke-cowla, &c. Ihave never seen a continued 
rotation in the o ite sense—i.e., with hollow leading. 





The rotational force developed by the reciprocation of 


concavity and then delivered at the after edge at the 
same angle as the fluid leaving the upper convex surface. 
Fig. 6 is a blade made of wood, in order to obtain 


the after edge at different angles causes 
eddies and a loss of efficiency. Figs. 7, 8, and 9 are 
good forms, Fig. 9 being suitable where a great angle is 


uired. 
reWith regard to the friction of air in motion, some 
experimenters have stated that it is a negligible mantity ; 
beain e 


best results, surfaces sh be highly polished. - In 
my last “rag” machine the material was served with 
several coats of shellac varnish. 


It is also assumed to vary directly as the rectangular 
area between four points of each plate—i.e., as the 
** projection ” of such plate. 

weight of two plates was 3.25 oz. avd. = 0.2 lb, 
Thé area was 2x5 x 18 = 180 square inches = 1,95 
square feet. Various trials were made which showed that. 
under reci on, the plates recovered from the air 
current induced by the motion a notable proportion of 
the energy a to it. This amount of energy ig 
lost in straightforward progression without reciprocation. 
The maximum limit of this loss is 50 per cent. 

Theref: only one-half of the rotational force noted is 
assumed to be actually effective. 

Several experiments were made, which, under similar 
conditions, varied from 5 to 10 per cent, 

Thus, with a double stroke of 2 ft.—viz., 1 ft. upwards 
and 1 ft. downwards— 


Number of Number of Time in 
Revolutions. Reciprocations. Seconds. 
a 5 34 46 
b Oj 30 40 
c oF 31 40 


Taking the 6 experiment, this gives 


Rotational force per square foot of surface = 
0.108 foot-pounds per second, 


of which half is considered available in linear horizontal 
flight—i.e., 0.054 bend poe per second. But 0.2 Ib. 
under gravity erty 44 foot-pounds per second—i.e., 
119 times more than the rotati force at the velocity of 
the experiment here—1.02 miles per hour. 

So that at 1.02 x »/119 miles per hour—i.e., 11.1 miles 
per hour—this light system would be air-borne, and 
at a speed 11.1 x /5 miles per hour = 24.86, say 
25 miles per hour, a bird weighing 1 lb., and having a 
wing of 1 square foot, would also be air-borne, 
and able at higher speeds of wind to keep its station and 
advance against the wind, and this without a single flap. 

The superiority of the curvature of birds’ wings over the 


cylindrical surface must be manifest to all. Lilienthal’s 
accuracy is thus confirmed. 
I am, Sir, yours faithfully, 
Watter CuiLp. 





CLEANING BOILERS. 
To THE Eprrok or ENGINEERING. 
Srr,—May I call the attention of your readers to a 
report—No. 1700—issued -by the Board of Trade under the 
Boiler Explosions Acts, in which the owners of a boiler 
were ordered to pay heavy damages. In giving judgment 
the Court laid it down that men ought not to be allowed 
to go into boilers for cleaning — unless the junc- 
— between the boiler and main steam range is en- 
tirely disconnected by means of a blank flange ; that it is 
not sufficient simply to shut down the stop-valve. I 
would point out that in many cases, collieries for instance, 
with batteries of boilers supplying steam to various kinds 
of engines, including ventilating machinery, which cannot 
be sto except at long intervals, it is practically im- 
possible to carry out what in this judgment is laid down 
as law, consequently the almost universal practice is to 
| on the steam ee t j . 
t is not usual to blank off the junction-pipe, except in 
the case of repairs to the boiler, or for testing purposes. 
Of what use, then, is a rule if it cannot be > gl 
Yours faithfully, 
S. Toute. 
Lambton Engine Works, Fence Houses, Durham, 
May 12, 1908. 








Tue Danish Navy.—A number of Danes in the 
United States have decided to forward to the Danish 
Government the amount et for a submarine. The 
coastguard ironclad Peder Skram; has just been launched. 
She has a displacement of 3600 tons and is 296] ft. long 
and 50} ft. beam. She will carry twenty guns and four 
submarine lance torpedo-tubes. 


PROPOSED ELECTRIFICATION OF PRuSSIAN RarLWwayYs. 
—Whilst the Department of Railroads in Prussia has 
hitherto con its of electrification to the local 
lines in the vicinity of Berlin, the Government is now 
understood to be favouring a far more comprehensive 
scheme. The plan refers to the Leipsic-Bitterfeld-Mag- 
deburg line, and the Leipsic-Halle line, both of which 
belong to the Halle railway district. An exhaustive 
inv tion is going on, at the instance of the depart- 
ment in question, of all the questions connected wi 
electrification of the said lines, more especially as to 
whether it will prove more economical than steam. In 
this case it is not water-power which is to be used for 
generating the electric current, but extensive deposits 
of lignite situated between Halle and Leipsic. The 
lignite is not suitable for fuel for locomotives, but, 
according to the opinion of. those interested in the 
above there is no reason why the lignite cannot 
be used with advantage for a power station. One cent 
power station will, it is calculated, be able to su ly cur- 
rent to the whole of the railways in question. Ihe pro 
jected electrification of the railwa: mentioned above 18 





an interesting sign of the times and of the modified views 
many = sare adopting as to the relative sxoomle 
merits of electricity steam as power for railways ; 


whilst the cheapness of the electric power preferably, oF, 
perhaps, exclusively, to be obtained by exploitation ¢ 
water power has hitherto been looked upon asa sine 7¥ 

non for its adoption, other views are now forcing their way 





vo the front, which more and more favour electric traction. 
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HARDNESS-TESTING MACHINE; 
MANUFACTURED BY MESSRS. 




















(0.74 in.) in diameter, and pressures of 3 to 
50 tons can be accurately worked to and 
recorded. The machine shown in Figs. 2 
and 3 is of a smaller type; this is fitted with 
a 10-millimetre (0.39-in.) steel ball, and the 
pressures worked to vary from 500 kilo- 
grammes to 3000 kilogrammes (about 10 cwt. 
to 3 tons). The machine consists of an hy- 
draulic cylinder in which travels a piston ; 
the lower end of the latter is fitted with the 
hard steel bali & (Figs. 2 and 3). The sample 
for testing is placed on the support s ; this 
is adjustable by means of the hand-wheel r, 
and is ames 8g with a small plate, which can 
be more or less inclined, in order to obtain 
that the upper surface of an ir 
test-piece shall be perfectly horizontal when 
the impression is {apes Pressure is produced 
above the hydraulic piston by a small hand- 
pump, and is recorded in kilogrammes on a 
gauge at the top of the machine. Thesurface 
of the ppd | = Se pm ~ im cae oo is 
iven, is previously or machin: ly 
Saati coal the test-piece is oe ge the 
support s, this being raised until the piece 
comes in contact with the ball. When the 
test is to be made the valve v is closed, 
cutting off free communication between the 
ress cylinder and the oil-cistern, and by a 
oe strokes with the soe ae gr , seen in the 
views, the pressure required to force the ball 
downwards is produced, this causing a more 
or less deep impression in the polished surface 
of the test-piece. When the required pres- 
sure is attained, an upper pi , which carries 
a yoke fitted with -weights, is forced 
upwards, and —— the hydraulic ey 
shown on the en testing iron or 8 
er a 

































































oe illustrate in Fi 
ine on the Brinell principle, manufactured by | pressure sho’ 

Messrs. J. W. Jackman and Co., Limited, London | seconds; about half a minute should be given in the 
Manchester, and Glasgow. The type shown in Fig. 1 | case of softer metals. 

is designed for tests 


1 to 3, above, a testing- 


in which high After the impression is made tne pressure is relieved, 


BRINELL METHOD. 
J. W. JACKMAN AND ©O., LIMITED, LONDON. 






































a 





Fig, 2. 


lowering the support s. Communication is re- 
established between the cylinder and the oil-cistern, 
and the spiral spring inside the former draws the 
piston upwards to its original position, this forcing 
the liquid back into the cistern. The piston is accu- 
rately fitted without any packing, its motion is 
quite frictionless. Any small quantity of liquid 
escaping is collected by means of a pipe in the recep- 
tacle d (Fig. 2) at the foot of the stand, whence it is 
poured through the funnel ¢ into the oil-reservoir. The 
machine, as already stated, is fitted with a controllin, 
device to check the indication given by the gauge, an 
to prevent any excess of pressure beyond the exact 
amount requi This device consists of a small-r 
cylinder in direct communication with the main cy- 
linder ; when the machine is loaded with the weights p 
corresponding to the pressure required, the piston 
carrying the weights is driven upwards immediately 
the required pressure is attained. 

The diameter of the impression’ produced by the 
ball is then measured by using the microscope m, which 
gives results to within ,, millimetre (,;5 in.), the 
corresponding hardness being given in a e of 
hardness numerals. 





DeMOnsTRATION OF Lines or Etxcrric Foroz.—Lines 
of electric force are not so readily rendered visible as 
lines of magnetic force. According to Ouot Fischer, of 
Strassburg, the demonstration is easy, however, if long 
splinters of particles are applied, instead of the usually 
tried more-or-less sph grains of powder. The best 
material is gypsum, which is split up into and 
then pounded in a mortar. When two little discs of tin- 
foil are fixed on a glass slab, and connected to the 
of an electric-machine, the little crystals arrange - 
selves radially, like iron filings. If the symmetry of the 
field is disturbed, the lines become disarranged. The 
lines of similar poles, of course, repel one another, and it 
can readily be shown that there is no electric field within 
a charged closed metallic sphere. When the are 
distributed at random on a glass slab, which is then put 
inside the sphere before the latter i distri- 


is charged, the 
bution of the gypsum crystals will be found undisturbed 





snillimetres and the sample is released by opening the valve v and 


Tequired ; the ball in 


this machine is 1 





after electrifying the sphere. 





662 


ENGINEERING. 


[May 15, 1908. 





—— 


INDUSTRIAL NOTES. 


With ty political subjects ‘‘ Industrial Notes ” 
have nothing to do, except where the issues are indus- 
trial, directly affecting labour and the respective 
parties in and out of Parliament, on both sides, em- 
ployers and employed. There was a peculiar situation 
of affairs in Dundee in connection with the by-election. 
There were four candidates—Mr. Winston Churchill 
(L.), Sir George Baxter (C.), Mr. G. H. Stuart (Lab.), 
and Mr, E. Scrymgeour (Prohibitionist, for the sup- 

ression of the drink traffic). It is only with the 
bour situation that we can deal, and that is very 
uliar. Mr, Wilkie was elected at the last General 
‘lection as the Labour representative, and is much 
respected in Parliament as well as in the labour world. 
His majority at that election was so great that a 
section of the Labourites assumed that another Labour 
member could be elected on that basis, and therefore 
Mr. Stuart, a member of the Labour Party, was put 
forward as their candidate. Mr. Wilkie, M.P., is 
also a member of the Labour Party. Mr. Stuart is a 
Socialist, and was selected by the local representation 
committee without even consulting their own chosen 
member. It was stated in the constituency that the 
sitting member had not been invited to speak for the 
Socialist candidate. An ie was made before 
the election to the Labour Party to send oe. but 
no reply thereto was received for a week. Then it was 
announced that three speakers would attend. How- 
ever, they did not succeed in carrying their candidate. 


The Planning of Towns and macy | Bill of the 
Government, presen to Parliament by the Presi- 
dent of the Local Government Board, has been con- 
sidered in detail by a large conference, composed of 
representatives of municipal and other councils, and 
by experts in surveying and sanitation, and has heen 
generally approved, subject to certain amendments, 
mostly pertaining to extended powers claimed by local 
authorities. The subject is of vast importance to the 
future of this country, and the Bill ought to be made 
such as to meet cases not merely of to-day, but of the 
future. At the same time, local bodies will have diffi- 
culties if they do not hasten slowly, as was shown last 
week by the Manchester City Council, when a housing 
scheme was referred back, though only by a majority 
of one. It was nee on the ground that there were 
a large number of empty houses within the city boun- 
dary, many of which were at a rental as low as 4s. per 
week. After all, local bodies can only provide a 
limited number of dwellings, which will benefit com- 
paratively few persons ; what they may and can do is 
to insist upon sanitary conditions in cases. They 
have the power to do this to a far greater extent than 
they do. But a successful planning scheme will 
do much in this direction, and most towns are alive to 
this fact. The housing question has becn under con- 
sideration for fifty-eight years, and several Acts have 
been passed on the ae ones ginning with lodging 
houses, by Lord Shaftesbury’s Act, and ending wit 
the Artisans’ Dwellivgs Acts. The Public Health Act, 
and subsequent Acts, dealt with phases of the ques- 
tion, and now the time has come for a real substantial 
measure on a broader basis and more permanent lines. 
More space is needed in our roads and streets ; more 
air and better drainage in dwelling-houses, and these 
things can be more easily provided at the outset than 
subsequently. The cost also would be less. 


The long-promised Old - Age Pension Scheme has 
been initiated at last. Mr. Asquith has made provi- 
sion for a start in his Budget, introduced into the 
House of Commons on Thureday in last week. It is 
an extremely modest begianing, and no adequate 

rovision has been made for the expense. The age- 
imit is seventy years of age; the income limit is 10s. 
per week. The workers’ demand was that pensions 
should start at sixty-five years of age; the amount 
5s. per week for all claimants, irrespective of income. 
The income limit will cover all the trade-unionists and 
others who may be eatitled to superannuation by 
their own thrift, and Army and Navy pensioners up 
to the limit of 103. per week. The age of seventy may 
be a good basis for a start, but the tendency is to 
dismiss workmen at or under sixty years of age ; only 
the best employers keep men on till sixty-five. Uader 
the Poor Law system paupers cost as high as 40/. per 
head per annum, and over in some unions. This, of 
course, is due to expensive buildings, high salaries, and 
wasteful ree gy Mr. Asquith more than hinted 
at a revision of the Poor Laws upon the publication of 
the report of the Royal Commission. © system of 
administration of the Old-Age Pension scheme, as out- 
lined by Mr. Asquith, is the best part of his scheme 
—local, with a State representative for each area to be 
covered. The Post Office is to be the paying office to 
the recipients. : 


Negotiations were re-opened last week with respect 
to ae teas in the shipbuilding trades, under the 
auspices of the new President of the Board of Trade. 


The employers readily acquiesced in the proposals to 





re-discuss terms and conditions, and the men’s repre- 
sentatives responded quickly to the invitation. The 
exact terms were kept secret, as they had to 
re-discussed by the respective bodies affected. 
Various rumours were afloat as to the proposals. 
The one most likely to be true is that concilia- 
tion boards shall be constituted, as in the case of 
the railways. By whatever means, it is to be hoped 
that a modus vivendi will be found to terminate a 
struggle which ought never to have commenced. One 
of the largest unions directly affected accepted the 
reduction rather than risk a lock-out, but now 
it is included in that disaster, indirectly, if not 
directly. That is the complaint of the men—that the 
lock-out affects the non-combatants as well as the 
strikers. Yet it must be remembered that the strikes 
of the men preceded the lock-out notices. If the men 
had followed the advice of their own authorised 
leaders, the trade-union officials, the lock-out would 
have been averted, and suffering and loss prevented. 
As it is, the prolonged — only intensify the 
losses and the suffering. If the men resumed work, 
their case would not suffer ; it would relieve the situa- 
tion, and pave the way for a final cettlement. The 
distress ico lack of employment, all along the 
North-East Coast, in the shipping centres, is deplor- 
able. Local effort is altogether insufficient to cope 
with it, and the outside public will hardly subscribe, 
because it was brought about by ill-advised strikes. 
It is to be hoped, however, that a peaceful settlement 
will soon be effected. 


The chief matter of public interest in this month’s 
Amalgamated Engineers’ Journal is the statement of 
Mr. George N. Barnes, M.P., the general secretary of 
the union, with respect to his attitude on the subject 
of the strikes on the North-East Coast, and his posi- 
tion as general secretary of the Amalgamated Society 
of Engineers. He states, and rightly, that he has 
been urged by a multitude of friends to stand again as 
a candidate for the general secretaryship. He says: 
‘* If it were possible, without further trouble, to place 
myself again at the disposal of the members, I would 
willingly do so; but there are several things which 
must be settled before I can feel that such a course 
would be the best one. First, there must be securit; 

ainst similar trouble to that on the North-East 

t ; second, there must be some fuller provision dur- 
ing this year for the proper carrying-out of secretarial 
duties ; and, third, I want to have something to say 
about cther matters which require attention.” As to 
the latter, he will deal with them in the society’s 
monthly report in due reason. He apologises for being 
**so blunt and apparently dictatorial,” but, he adds, 
** the issue admits of no dubiety, and there is no need 
for it.” He will only submit himself as a candidate 
upon terms and conditions to be fairly defined ere the 
nominations take place. He defines his position as 
regards the strikes on the North-East Coast by quot- 
ing his s h at Glasgow, when he dealt with the 
subject. The total number in the Society on donation 
benefit at the date of the report was 10,744, or 10.2 
per cent, of the total membership. There was an 
increace on this benefit of 1224, owing to the North- 
East Coast disputes. Of the total, 5628 were on con- 
tingent benefit—strike-pay. On sick benefit there were 
3062; and on superannuation benefit, 5402. In all, 
the cost was 10,450/. in the month, or at the rate of 
2s. 6d. per member per week. 


The Ironworkers’ Journal for the current month 
reports meetings of the North of England Board of 
Conciliation for the North of England Iron and Steel 
Trades, and also of the Midland Wages Board ; in 
both cases there was a reduction in wages of 3d. per 
ton for puddlers, and 24 per cent. for other men. 


There was a case before the committee of the Midland | 98 


Wages Board relating to certain extras. The matters 
were investigated and egerrce | settled. The report 
of a presentation by the workmen to the m r 
of the Shropshire Iron Works shows how well the 
conciliation plan works there. The conduct of the 
manager was eulogised, which shows that he got on 
well with the men; the presence of the managing 
director and another director shows that the company 
was satisfied with the work done. Here is an instance 
of general appreciation, by all concerned, of the chief 
man responsible for a profitable undertaking in an 
industry often very variable in its nature through 
fluctuations in trade and chan in manufacture. 
The chairman of the committee said that the iron trade 
had been revolutionised since the works started, and 
et employers and ne worked together in a 
riendly spirit, to the advantage of all. The Journal 
has reprinted the condensed speech of Sir Hugh Bell, 
made at a meeting of the shareholders, on the question 
of loss of time by the men, in which “startling 
figures,” as the Journal says, were given of time lost 
by the men when they ought to be earning wages 
for themselves and their families. He pointed out 
that additional activity is not obtained by shorter 
hours of work. The Iron-Workers’ Association is as 


Y | party he might be sued for the amount. 





averse to loss of time as Sir Hugh Bell, but cannot ‘ 


control in this respect the conduct of its members. 
The report of the National Union of Boot and Shoe 


. | Operatives is again favourable as regards the state 


of trade, It was fairly good in most of the branches, 
but with a — down in the districts where heavy 
foot, is manufactured; but it is added that tho 
stocks must have decreased by reason of the weather, 
which would not allow of lighter wear. Disputes were 
not of any magnitude during the month reported on ; 
in one district a strike continued, but most of the 
operatives were absorbed ; only a few remained on the 
funds. In Leicester the disputes last reported were 
settled, which brings all icester firms into line 
with the statement lists and the Conciliation Board, 
Some other minor disputes in the month were ecet- 
tled by the local officials. A dispute at Edinburgh, 
which lasted some time, as to the restriction of boy 
labour was referred to arbitration, the award being 
in favour of the union. In London the question of 
providing indoor workshops has been victually settled, 
all firms having agreed with the exception of one or 
two small firms, and negotiations were going on in 
these cases with a view to agreement. Reference 
is made to the various deputations to Ministers this 
session, who are said to have treated the subject in a 
fair spirit. The late Premier is referred to as a great 
supporter of labour measures. 


In the Durham Miners’ Association’s? Mcnthly 
Circular there is given the reasons for the apparent 
hitch in the negotiations for joining the National 
Federation of Miners’ ballot as to affiliation to the 
Labour Representation Committee. Mr. John Wilson, 
M.P., states that the Durham Miners’ sa ae were 
not present at the conference when the decision tu 
take the vote was carried, as it was called before 
acceptance. The executive were supplied with ballot 
papers, but they held that, according to the rules of 
the Association, they could mot at that date ask the 
members to vote. Singularly enough, the registered 
rule clearly sets forth that the miners’ Labour candi- 
dates ‘‘must not be identified with any political party.” 
The L. B.C. is a political party. It is an pointed out 
that if the treasurer paid moneys to the said political 
The council 
of the Durham Miners’ Association have therefore 

laced the matter before counsel with the view of legal 
terpretation ; upon this they will act, by amendment 
of rules or otherwise. Mr. Wilson says that if the rules 
stood as they were prior to the last alteration, in 1906, 
the vote could have been taken atonce. The secretary 
of the Miners’ Federation was notified as to the diffi- 
culty in which the Association was placed. The com- 
pensation committee had before them at the last meet- 
ing 41 cases; of these, 25 were fatal, five non-fatal, 
and 11 under medical referees’ decisions. There were 
disagreements in some cases, and in one the claim was 
disallowed for want of evidence. Most of the other 
cases were dealt with by compromise or full claim, 
according to scale. This method of dealing with com- 
—— cases saves litigation, and prevents undue 
elay in payments to the injured man and his family; 
it also saves costs to both parties. There is a sense 
of fairness in the decisions arrived at on both sides. 

The miners at one of the pits at Little Lever, near 
Bolton, refused to descend in the same cage as non- 
unionists. It appears that one of the miners’ agents 
sent a letter: to the firm stating that the men would 
refuse to enter the pit with non-unionists on and after 
May 4. Such action is not likely to enhance the 
credit of trade unionism. 

The Scottish coal-owners have put forward a demand 
for a reduction in wages of 25 per cent. Only about a 
couple of weeks a matter of redaction was referred 
to arbitration, as the Conciliation Board could not 
ree. The award was for a reduction of 6} per cent. ; 
now comes the claim for 25 per cent. 


At the end of last:week a firm or company of thread- 
manufacturers at Paisley gave notice of dismissal to 
sixty work-girls; the reason was that a couple of 
walle previously those same girls struck work without 
notice. The strike only lasted two days, but the 
stoppage endangered the whole organisation of the 
mils, Even girls must not strike without notice, for 
it is a breach of contract. 


The results are reported of the elections to the Con- 
ciliation Boards of three more railways: one, a small 
concern at Newport, South Wales, the London and 
South-Western, and the Great Western. In all cases 
the candidates of the Amalgamated Society cf Railway 
Servants secured a fair proportion of seats. The total 
results, so far as the elections are completed at «late, 
show that out of an aggregate of 236 seats the society 
secured 192. The total votes polled were 177,784 ; of 
these, 129,049 were given to the Society’s candidates. 
This surely proves that there was no undue official 
pressure. 


It was stated by the chairman of a Chili nitrate 
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company, at a meeting held last week in tho City, 
that from 4000 to 5000 of the workers were killed 
during the strike riots. Surely this was a massacre. 
Had they been British subjects or American citiz2ns 
there would have been some slaughter on the other 
side ; as it was, the dead were disposed of quickly, and 
there was an end. 





More strikes of cotton operatives in America are 
reported against a large reduction in wages. Lan- 
cishire seems to hold its own; though even there 
trade is not so brisk as it was. The plea for short 
time by the Lancashire manufacturers seem to be 
resented by the owners of the more recently built 
mills. 





GerMany’s Import or Iron Oang.—Germany is on the 
look out for new sources from which to draw her require- 
ments of iron ore, as material changes have taken place 
in the quantities supplied by the different countries. Spain 
has been ousted from the first position, and has had to 

ield the honours to Sweden. The imports from this 

tter country have increased at a rapid rate, as will 
appear from the following table, from which will also be 
seen the amount of the imports from Spain :— 


Imports from 
Sweden. Spain. 
tons tons 
1907 5,603,505 2,149,299 
1906 2,361,007 3,632,160 
1905 1,642,456 3,163,343 
1904 1,584,070 3,003,421 
1903 1,434,653 2,491,423 


It is interesting to note that during Jast year there were 
imported 21,816 tons of iron ore into Germany from 
England, which has probably never been done before. 
Iron ore was also imported during last year from the fol- 
lowing countries :— 


Tons. 
Newfoundland 98,571 
British India .. 21,715 
Algiers .. ae 196,571 
European Russia 430,651 
Asiatic Russia 233,884 
Greece .. 183,228 


With regard to France and Belgium, the exports from 
Germany to these countries exceeded the imports from 


them :— 
Imports. Exports. 
tons tons 
France 791,520 1,383,599 
Belgium 380,152 2,472,022 


The total German imports of iron ore during 1907 are put 
at 8,476,076 tons, of an estimated value of 152,569,000 
marks, or about 7,600,000/. 





Vanabium In Cast Inon.—The results of some tenta- | bein 


tive work carried out lately by Dr. R. Moldenke on the 
influence of vanadium on cast iron are published in the 
Transactions of the American Foundrymen’s Association. 
These investigations, although not conclusive, suggest 
that vanadium is likely to prove of value in the future, 
not only as already employed in steels, but also in con- 
nection with the improvement of cast iron. In these 
experiments quantities of a ferro-vanadium alloy were 
added to the molten iron. In certain cases it was added 
in lump, but this not being found altogether satis- 
factory, powdered alloy was subsequently used, with 
more uniform results. As vanadium acts asa powerful 
deoxidising agent and purifier, an endeavour was also 
made to ascertain its effect on metal already treated 
with manganese. The results of 141 tests are sum- 
marised in the table below, and in every case show an 
mcrease in strength in the case of iron to which vana- 
dium had been added, in some cases the improvement 
being very remarkable. It is to be understood, of course, 
that where manganese is shown as having been added, 
it was added before the vanadium alloy. e deflections 
taken show practically no difference between the iron- 
vanadiut n samples and the corresponding tests of simple 
iron. ‘The bars were cast in sand, and as they varied 
slightly in size for purposes of comparison, the modulus 
of rupture is given :— 








— 











! 
Number ‘ Manga-| Modulus _ 
Quality of Iron. of Tests | ee eens of 
Made. | * | Added. | Rupture. 
percent. jpercent| Ib. per 
} | gq. in. 
” = te 25,500 
Grey, burnt 3 | 0.05 jump | 43,880 
White. b ee | oe | 28,17 
hite, burnt =~{) 32 | o.05 jump | 0.50 | 37,400 
| 6 2 tae 680 
5 0.05 lump | ‘ 40,410 
19 0.10 ,, | .. | 42,600 
: 4 Pe oe 
Grey, machinery 3 | - 0.50 38,410 
iron 5 0.05 ground -. | 8 
4 (005 ,, 0.50 | 41,780 
io hie? Ss .. | 46,820 
3 0.10 =, 0.50 | 49,590 
| 6 jam 2 | .. | ae 
| 5 j ss 28,100 
5 =| 0.05 lump -- | 41,670 
| 7 |020 ,, -. | 39,750 
ee om ee a 44,480 
White, car - wheel : | 0.05 ground | oo 
rap | +. | 0 
; 6 }0.05 ,, 0.50 58,040 
| 8 (010 }, -. | 64,890 
4 /0.10 ,, 0.50 59,220 
| 6 ;015 ,, os 59,230 
@- ao 0.50 | 76,650 


IMPROVEMENTS IN PLATE-ROLLING 
MILLS. * 


By ANDREW LAMBERTON, Member of Council. 


THE manufacture of steel plates entering into the con- 
struction of ships, boilers, girders, &c., has of recent years 
made remarkable progress, and now constitutes one of 
the most important branches of the iron and steel indus- 
try. The progress has been principally in the direction 
of increasing the output’ capacity of mills, with the result 
that, compared with those of twenty years ago, present- 
day improvements have resulted in doubling, and in some 
cases even trebling, capacity. This t has largely 
been achieved by improvements effected in the details of 
the accessory machinery throughout the mill plant. Elec- 
trically-drivenlive-roller tables, which are now fitted at both 
sides of roughing and finishing mills; electrically-driven 
transfer gears; and the very efficient drafting arrange- 
ments—also operated by electric motors—have ~ re- 
duced the time occupied in the operations of handling 
and rolling plates. Improvements have also been made 
in slab-heating furnaces, which have been increased in 
capacity and in power to heat rapidly, and, served as they 
now are by electric charging-machines, have reduced very 
considerably the time required for charging, heating, and 
withdrawing slabs for rolling-mills. These improvements 
in detail have had the effect of increasing the output 
pear but the most important improvements have 
been effected in rolling-mills themselves, which have been 
greatly strengthened in all their parts, and their speed 
accelerated threefold. This t increase in speed is 
very beneficial, owing to the amount of work ex- 

ded upon the plate in a shorter time, economising 
eat, and enabling plates to be rolled down to thin gauge 
with comparative ease and safety. The thinner the plate 
the more difficulty there is in rolling it, and unless suffi- 
cient speed be given to the rolls these plates become too 
cold to roll down to thin gauge, The increase in speed 
has now rendered it possible to uce plates of a size 
one | gauge which were impossible with slower-running 
mills. 

During recent years a large demand has arisen for thin 
plates, and the question as to what type of mill is best 
adapted for rolling such plates is one of very considerable 
interest to steel-makers. The three principal conditions 
which plate-makers must fulfil are :— 

1. Quality, represented by the usual tensile and bend- 
ing tests. : 

. First-class surface finish throughout. 

3. Close adherence to gauge thickness. 

It is well known that these conditions are im 
much more rigorously in this country than in America or 
on the Continent of Europe. Here surface finish must be 
first-class, and adherence to gauge thickness must be 
within 24 per cent., over or under. 

In America steel-plate makers are not under such 
stringent conditions, and the writer has seen thin plates 

ing rolled in which a <> of 15 percent. variation 
in thickness was accepted. Were it not for the stringency 
of the conditions to which he has referred the probability 
is that porns mills of the American three-high type 
would have been adopted in this country before this time. 
It is unquestionable that for thin Fa the —— 
mill has some advantages ; but, unfortunately, it has the 
great drawback of being unable to maintain high-surface 
finish on plates for more than two or three days, when the 
rolls require to be ch . This defect is inherent in 
the design of the mill where the roughing-down of the 
slab and the finishing of the plate are done in one set of 
rolls, causing rapid deterioration of their surfaces. The 
usual practice is to use a top roll and a bottom roll of 
equal diameter with a mid roll of two-thirds their 
diameter. At every pass of the plate, whether between 
top and mid, or bottom and mid, the mid roll does work, 
so that twice the work is put upon it that the top and 
bottom rolls*are required to do, and as it has only two- 
thirds of their surface, it wears much more rapidly, the 


surface becomes quickly injured, and necessitates the 
changing of the rolls every two or three days, which is a 
draw of a very serious nature. 


The writer observed the ote from Hg ty 
both in America and on the tinent, and, whilst the 
surface finish of the plates delivered during the first 
twenty-four hours’ working was good, there was a subse- 
quent eye! deterioration in quality of surface finish, 
until the rolls had to be taken out for ing. T 
meet this the tice is to roll all plates requiring the 
highest finish during the first twenty-four hours’ worki g 
of the mill, and devote the subsequent one or two days 
working to ron which do not require such fine surface 
or close adherence to gauge thickness. There can be 
little doubt that it is largely this difficulty of surface- 
finish and adherence to ga thic! er with 
the undoubted complication of the three-high mill, which 
has prevented its adoption in this country, where the 
qoudittine of finish and thickness are so rigorously en- 
forced. Our steel-makers have, with practical unanimity, 
adopted the two-high reversing-mill as the best to 
meet the conditions obtaining here, and there can be no 
question that the surface finish got from two-high re- 
versing mills is superior to, and can be maintained with 
greater regularity, and for a much longer time without 
changing rolls, than where three-high mills are used. The 
drafting of the rolls is also much simpler in two-high 
mills, and admits of more ready adjustment than when 
three rolls have to be regulated to work with 
perfect exactitude. The live-roller tables in two-high 
mills are likewise much more reliable, in that they are 
fixed, and can be made as heavy and strong as desired, 











* Pa read before the Iron and Steel Institute, 
Thenelly, May 14, 1908. 





4 thickness, that it may not cool too rapidly during the 





whilst in three-high mills these tables have to rise and 
fall at each pass, and therefore their mass and inertia 
have to be reduced to the lowest possible point commen- 
surate with safety. This cutting down of weight tends 
to reduce the margin of safety, and frequent breakages 
occur; and it is well known that these tables are very 
costly in repairs, and in many cases complete spare tables 
are kept a to = in when a breakdown occurs, so a8 
to minimise the delay to the mill. 

Another very important advantage possessed by the 
two-high reversing-mill is that, when roughing-down 
slabs, during which the passes are short, the mill can be 
driven at slow speed, so as to minimise the shock when 
the slab enters the rolls, whilst during the long passes the 
speed can be accelerated to any desired extent compatible 
with safety. The writer has taken notes of the speed at 
which reversing engines are regularly driven, and finds 
140 revolutions per minute quite common. This is quite 
twice the speed of three-high mills, co that the slowing 
down during the initial passes is amply compensated fur 
before the finish. This method of working is obviously 
much easier on the mill plant than where the slab enters 
the rolls at full speed, as in the three-high system, caus- 
"|, violent shock and increased liability to breakage. 

_ These are some of the practical considerations that have 
influenced steel-plate makers in choosing the type of mill 
best suited at all points to meet the stringent conditions 
imposed, and, so far, the all but unanimous choice of the 
two-high reversing: mill has been fully justified by results. 

It is to be observed, however, that two new installations 
of three-high mills have been made during the last few 
months—one in Scotland and one in England—and the 
results from these will be watched with much interest. 

The writer has thought it might prove of interest to 
members of the Institute if he gave a description of a 
new form of plate-mill, having rolls 30 in. in diameter by 
6 ft. 6 in. long, which he has designed specially for rolling 
light plates, but which is equally suitable for ordinary 
ship and girder-plates, now successfully at work at the 
Glasgow Iron and Steel Works, Wishaw (see Figs. 1 to 4, 
overleaf). This mill possesses some novel features, for 
which the following claims may fairly be made :— 

1. Simplification in the operation of the mill. 

2. Reduction in the amount of machinery required. 

3. Reduction in the work done by finishing-rolls, and 
consequent reduction in wear of same. 

4. Acceleration in delivery speed of finishing-rolls, and 
equalisation of power used in roughing and finishing-rolls. 

5. Final delivery of plates, straightened, and free from 
wave. 

6. Reduction in space occupied by the whole plant. 

7. Large output capacity. 

8. Economy in steam consumption of driving engine. 

1. Simplification in the Somthe of Mill ; and 2, Reduc- 
tion in the Amount of Machinery Required.—This is 
accomplished by arranging the roughing and finishing- 
rolls in tandem, instead of the usual practice of arranging 
them in the same extended line. Thoslab is first reduced 
in the roughing-rolls, and finally in the finishing-rolis. 
ge d the process of roughing-down, the top finishing-rull 
is held up clear by its hydraulic balances, and the plate 
under treatment freely through the finishing-rolls 
until reduced to the thickness ready for finishing, when 
the upper roughing-roll is raised, and the upper finishing- 
roll lowered, and the subsequent finishing of the plate 
takes place through the finishing-rolls. It will be observed 
that by this means two eets of live- roller tables, 
which in the ordinary yoy reversing-mills would 
fitted at the front and k of the finishing-rolls, are 

ered unnecessary, one set of two tables serving 
both roughing and finishing-mills, Further, by this new 
arrangement the transfer or skid-gear required in the 
former type of mill], to transfer the roughed-down plate 
across to the finishing-rolls, is done away with, t 
constituting a very substantial reduction in the machinery 
employed, and decidedly simplifying the operations, as 
the slab to be rolled never leaves the straight line of 
travel during the whole process of rolling, and out, 
a finished plate, in the same line as the original slab is 
received at the commencement of the operation. 

3. Reduction in the Work Done by Finishing-Rulls, and 

Reduction in Wear.—In the ordinary type of 
mill, where the roughed-down slab has to be transferred 
sideways to the finishing-rolls, the practice is to make 
this transference whilst the plate is still of considerable 


process, so that, generally s , a8 many are 
made in the finisbing-rolls as in the roughing-down 
rolls. The writer considers this bad practice, inasmuch 
as ib imposes a great deal more work, and entails 
much more wear on the finishing-rolls than is neces- 
sary. The operation of finishing should be done with 
the minimum number passes, so as to reduce the 
wear on the costly finishing-rolls to the lowest possible 
point, and maintain their surfaces perfect as long as pos- 
sible. This new form of mill is specially designed to 
effect this, as the roughing-down process can be carried 
on during 80 per cent. of whole operations of rolling 
a plate, owing to the fact that it never requires to leave 
its direct line of travel, and the finishin cess, repre- 
senting some 20 per cent. only of the whole work, is all 
that need be put on the finishing-rolls. It is obvious that 
a very considerable saving must be effected in the finish- 
ing-rolJs, which have their work so substantially reduced, 
and their surface will be maintained in good condition for 
<<S acai wets oill ba gpesliy woseaed, vod stayteas 
greatly reduced, 

of the mill rendered less frequent. 

4. Acceleration in Delivery Speed of Finishing-Rolls and 
Equalisation of Power used in Roughing and Finishing- 
Rolls.—From careful observations, and diagrams taken 
from engines driving two-high plate-rc mills, it has 
been found that the process of roughing down requires 
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considerably greater power than that for finally 
very, Sythe plate in the hard rolls. ‘This means that the 
engine, which must be of sufficient power to give out the 
maximum demand made upon it, is over power when the 
finishing is in operation, and the writer has 
utilised this excess power in accelerating the speed of the 
fnishing-rolls over that of the roughing. This results in 
the double advantage of equalising the load u the 


engine during the whole of the operations, and conse- 
quently increasing its efficiency, and also of et ere a 
most useful increase in speed during the final passes 
when finishing the plate, which, when rolling thin plates, 
i vel 1m 

is vt the ordinary type of two-high reversing mill the 
power required for driving both roughing finishing- 


rolls is transmitted through the bottom roughing-roll ; 
and as it is te eaten Sy Se h down the slab 
whilst the ing plate is being finished in the hard 
rolls, this doubles the strain on the neck and wobbler of 
the lower roughing-roll, and greatly increases the wear 
and tear on them. system of working is followed in 
order to increase the output capacity of the mill, but it 
is obviously obtained at age y increased cost, as the 
driving-engine must be able to develop nearly twice the 
power required where work is only done in one set of 
rolls at a time, and is consequently much more costly. 
At the best, itis only a few of the short initial 

that can be done simultaneously with the finishing of the 
preceding plate, so that for quite three-fourths of the 
whole operation only one piece is in the rolls, and the 
engine is then twice as powerful as is necessary, and must 






do the work with a substantially lower efficiency than 
when the load on the — is kept constant during 
the whole operation. Further, this large surplus engine 
power is a source of danger when by accident a stall 
occurs in the mill, as the shock and strain induced in 
bringing the engine suddenly to rest are much intensified 
by its greater power and mass of moving parts. 

5. Final Delivery of Plates, Straightened and Free from 
Wave.—In mills driven at n> g speed there is a tendency 
for the plate to become wav icularly if it is of thin 
gauge, and the higher the the more pronounced is 

is tendency. To correct this, during the final pass in 
the finishing-rolls the roughing-rolls are also put down 
in light contact with the plate, and the mill then practi- 

y forms a four-roller mangle, which very effectually 
flattens out the plate before going to the shears. 

6. Reduction in ied. by the Whole Plant.— 
This consideration may not be of such importance where 
new works are being laid out; but in carrying out im- 
provements in existing works the question of space occu- 
Pied is almost always one of great importance. The total 
Space occupied by a two-high reversing-mill of the ordi- 
nary type, measured over its extreme length and includ- 
ing the driving-engines, amounts to 70 ft. A mill of the 
same size and capacity of this new design occupies 42 ft., 
representing a saving of 40 per cent. in the space occu- 
pied, without in any way being more congested in its 
arrangements. This reduction in space is effected by (1) 
the design of the engine, which is of the vertical and 
horizontal type, and occupies only half the floor space of 
the ordinary side-by-side poeeninepengaee 3 and (2) the 
design of the mill, in which the whole space occupied by 
the finishing-mill, together with its two live-roller tables 
transfer gear, is saved. 

.7. Large Output Capacity.—This is obtained (1) by the 
Simplification of the operation of the mill, in which the 
transference of the plate from roughing to finishing-mill 
18 abolished, and the time taken for this operation saved ; 
and (2) by the acceleration of the of the finishing- 
= which are driven 15 cent. faster than the speed 
. — engine. The result is that a plate of, for a 
5 ft. by 30 ft. by §in. can be rolled in two minutes, 
if this rate of feed could be kept up 


plates would be 400 tone per day 0 the output of such 


ten hours. In roll- 








ing to thin ap te Sh, 8 Se taken 
for a plate of, for example, 5 ft. by 30 ft. by 1% in. is 
i seen, or at the rate of 130 tons per day of ten 


ours. 

_8. Economy in Steam ion.—The steam effi- 
ciency of -mill engines has not in the been 
conspicuous, except for its absence; but mu ter 
attention has been directed towards this subject y; 
and substantial improvement has resulted. The engine 
driving the mill described is of the vertical and horizontal 
type, compound condensing, and has a high-pressure 
cylinder 42 in. in diameter, and a low-pressure cylinder 
67 in. in diameter by 4-ft. stroke. The steam-pressure is 
160 lb. per square inch, the exhaust is connected to a 
central lensing plant giving a vacuum of about 24 in., 
and the engine under these conditions develops the exact 
amount of power oN To ensure quick reversing, 
the handling valves of both high-pressure and low- re 
cylinders are connected and worked in unison from the 
same starting-handle as is now usual in modern compound 
engines. The closing of both these valves simultaneously 
acts as a most efficient brake, stopping the engine quickly, 
and preventing racing at the finish of the passes. e 
resulting increase in pressure in the receiver is 
available for accelerating the speed of starting for the 
return pass, and so the efficiency of the whole operation 
is substantially improved. 

Before closing, the writer desires to refer to a matter in 

rd to which there seems to be some difference of 
— in rolling-mill practice. The question as to 
whether, in rolling plates, the rolls should be worked wet 


Fig.4. 
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or dry is practically settled so far as 8 the finishing- 
rolls ; but many makers still work roug ing rolls dry. It 
seems only reasonable to believe that, if all rolls could be 


worked wet, it would greatly extend their life, and would 

revent necks overheating and cutting into their bushes. 

he solution is to be found -in the increased s of 
driving, which enables plates to be rolled with such 
—— that the cooling effect produced by working the 
rolls wet is discounted by the heat generated by the work 
expended on the plate in redu time. From ul 
experiments made on a large number of plates rolled from 
the same slabs it has been ascertained that the surface 
quality of plates rolled when both roughing and finishing- 
rolls are worked wet is very distinctly superior to those 

roduced when only the finishing-rolls are worked wet. 
This clearly points to the advisability of all plate-rolls 
being worked wet ; and when conaideration is given to 
the increased durability of the rolls, necks, sat taneien, 
and the reduction of frictional losses, the advantages 
gained by the great increase in the speed of rolling 
a. has made all this possible are clearly demon- 
strated. 

The performance of this new type of plate-mill de- 
scribed in the paper has now been proved in actual daily 
work to be of the most satisfactory character, all the aims 
of the designer being more than realised, and he ventures 
to hope that in bringing it before the members of the 
Institute it may have proved of some interest. 





THEORY OF THE Rainsow.—Although since the days 
of Airy and many scientists have studied the 
theory of the rainbow, among whom we mention Aichi, 
Pernter, and Tanakadate, a complete theory has only 
recently been worked out by W. Miébius in the Abhand- 
lungen der Kin, Siichsischen Gesellschaft der Wissen- 
schaften, 1907. Mdébius follows the lines of Christian 
Wiener, of 1900, in dealing with the wave problems, and 
his experiments are interesting because he used, probably 
for the first time, glass balls up to 4 millimetres in dia- 
meter for the verification of his results. These balls were 
placed on the table of the s c ; Mébius also 
studied the influence of the slit-width on the colourless 
portion of the rainbow. 


then | units, and it must be nearly the same in absol 





THE THERMAL EFFICIENCY OF GAS- 
ENGINES 


The Effect of Mixture Strength and Scavenging upon 
Thermal Efficiency* 


By Professor Bertram Hopkinson, Member, of the 
University of Cambridge. 
(Concluded from page 632.) 

Heat-loss after Release.—It is interesting to compare 
the true heat-loss in expansion, determined as above, 
with the quantity of heat carried away by the jacket- 
water. A large number of measurements of the jacket- 
loss were made in the ordinary way with gas- of 
about 0.1 and 0.13 cubic foot per explosion,} and it was 
found that the percentages were 27 and 33, equivalent to 
15.5 and 24.5 thermal units per cycle respectively with a 
jacket temperature of 70 deg. Cent. at exit. The loss by 
radiation d be added to these figures in order to get 


the whole heat ing into the engine during a com 
cle. Theamount of this is uncertain, but tt is wobable 
it'is between 3 and 4 per cent., or, say, 2.5 thermal 
ute amount 
nae ns cases, if the jucket pee pene be See 

e heat-loss in compression expansion 18 
cent., or 12 thermal units for the weaker mixture, and 28 
per cent., or 21 thermal units for the other case. Thus 
the loss occurring in the rush of gas past the exhaust- 
valve after release and during the exhaust-stroke is 3.5 
thermal units in each case plus the unknown radiation- 
loss, which is nearly the same for both. These losses ought 
to be ss absolute o_o “4 the weaker mix- 
ture, e@ gases are 3; but mo very great 
difference is to be expected, for the quantity of gas dis- 
charged and its state of motion are isely the same in 
the two cases, and the difference of temperature is not 
very The estimate of these losses is very rough, 
as it is the difference of large quantities ; that they come 
out about the same is, however, evidence of the 
correctness of the experiments and deductions here 
given. 

Heat-Balances.—In the course of this work about 
twenty-five tests were made for heat-balance with the 
peat queen The results of all these tests are 
tabula: in Table I[X., Appendix VI. (page 668). In 
fifteen of the tests at full the balance was correct 
within + 2 per cent., in four within 4 per cent., and one 
test was 7 cent, out. On the average of twenty 
tests at full load the balance of heat unaccounted for in 
the engine was rather less than 1 per cent. The items on 
the credit side of the balance were :—Brake horse- 
(measured or estimated from gas-consumption effi- 
ciency curves), jacket, exhaust-gas calorimeter, and the 
(estimated) heat carried away by the exhaust gases after 
leaving the calorimeter. e balance unaccounted for 
covers radiation, conduction, and errors of observation. 
No satisfactory method has yet been 
separately determining the radiation, but some notion of 
its magnitude may be obtained by comparing the jacket 
loss with the same gas-charge with a hot and cold jacket. 
A number of tests agreed in showing that when 
apes of the jacket-water at exit is 70 deg. 
the heat taken away by the water is less than at 
Cent. by between 100 and 150 thermal units per minute, 
the gas-charge and all other circumstances bei 
When the engine is fully loaded this is equivalent 
between 2 and 3 per cent. of the whole mdm 
indicator diagram is not affected to any perceptible oe 
by the jacket temperature, the heat actually recei by 

6 engine must be nearly the same in the two cases, 
the difference must be mainly due to the higher radiation 
at the higher temperature. Since there is still some 
radiation of heat at 40 deg. Cent., it seems probable that 
the total radiation at 70 deg. Cent. is at least 3 per cent. 
The average balance shown in the tests at this tempera- 
ture is only 1 per cent., so that there must be systematic 
errors in one or more of the items going to form the 
balance-sheet.{ On the other hand, it is Fardly possible 
that the aggregate.of these errors can amount to so much 
as 3 per cent., or that the radiation at 70 deg. Cent. can 
be more than 4 per cent. 

Effect of Scavenging.—When the engine is running 
_ or partially loaded, so that each explosion stroke is 
followed by one or more scavenging strokes, the suction 
temperature is about 50 deg. Cent., as against 100 deg. 
Cent. when running fully loaded. With a given charge 
of gas, therefore, the mixture will be weaker under 
conditions than when ray! loaded, and the efficiency 
should be correspondingly higher. For example, if the 
engine is taking 0.11 cubic foot of gas per suction, the per- 
centage of coal-gas in the charge will be about 9.6 w 
running fully loaded, but it will be only 82 when the 


* Paper read before the Institution of Mechanical 
Engineers, April 10, 1908. 

+ See Table IX., Appendix VI. (page 668) for details 
of some of these measurements. 

+ It is probable that the error is mainly in the calorific 
value of the gas. The wet meter used with the calori- 
meter was tested against the gas-holder at the beginning 
of the series of trials and found to be 24 per cent. slow at 
the speed at which it was to be used, and this correction 
was applied to its indications in every case. About six 
months later, after all the heat-balance tests had been com- 





the average they were under-estimated by betwee 
2 per cent. The absolute values of the efficiencies would 
be affected by the same small error, and are 

high on the average by about 0.5, 





€66 


ENGINEERING. 





[May 15, 1908. 





engine is scavenging. Referring to Fig. 2, page 631 ante, it 
will be seen that the corresponding efficiencies are about 
374 per cent. and 35 per cent. respectively. There is some 
uncertainty about the suction temperatures on which this 
calculation is based (taken to be 100 deg. Cent. and 50 
deg. Cent. respectively), but making full allowance for 
that, it may be said that the mean pressure realised with 
the same gas-c should be at least 5 per cent. greater 
when the engine is scavenging than when it is running 
fully loaded—assuming, of course, that the strength in 
each case is such as to give regular and nor igni- 
tion. 

A number of ¢xperiments were made with the object of 
testing this conclusion. Diagrams have been taken with 
the engine running light on half-load; and have been 
compared with full-load diagrams taken at the same time, 
the gas-consumption being measured in each case. The 
results of one such teat have been gives above (Table I., 
page 630 ante). Referring to that table it will be seen that 
a gas-charge of 0.1275 gavea mean pressure of 108.4 on light 
load, as against 102.2 when fully loaded. Further, a charge 
of 0.100 at full load, and a charge of 0.114 at light load, 
corresponding in each case to a mixture ge of about 
8.5 per cent., give approximately the same efficiency of 37 
per cent, 

These results were confirmed generally by other 
diagrams taken at light load, and also by running the 
engine at half-load, so that most of the explosion strokes 
were followed by one or more scavenging strokes. The 
results, however, were not so consistent as in the full load 
teets, the mean pressure sometimes falling short by as 
much as 6 per cent. of that which was anticipated from 
the gas-consumption. In the case of the full-load trials 
the mean pressure can be icted from the gas-consump- 
tion within 2 per cent. This want of regularity is due in 
part to variation in the suction temperature, which was 
always assumed to be 50 deg. t. after a scavenging 
stroke and 100 deg. Cent. after an explosion. As a 
matter of fact, both temperatures vary to some extent 
with the number of explosions per minute, and — 
also a little with the gas-charge ; there will be corres; - 
ing differences between the actual mixture s th and 
that calculated. But a more —— cause of irregu- 
larity is the fact that the combustion of a scavenged 
charge is generally incomplete, the fuel disc 
unburnt sometimes amounting to 4 or 5 per cent. In all, 
four analyses were made of the exhaust when the engine 
was missing about every other stroke. The quantities 
of unburnt gas found were anpetindy 4.2, 3.2, 5.4, and 
4.5 per cent.—average 4} per cent. ese analyses are 
not so accurate as those of full load because of the dilu- 
tion of the exbaust with air, and there seems to be some 
selective combustion, as the quantities of steam and CO, 
formed in the combustion tube are usually not in the pro- 
— obtained by the complete burning of the coal-gas. 

ut there is no question that a good deal of unburnt gas 
is sometimes discharged when the engine is missing 
explosions. The effect is quite apparent in the heat- 
balances at half-load, which all show a bigger deficiency 
than can be accounted for by radiation. Five trials 
at half load showed balances unaccounted for ranging 
from 297 to 433 thermal units per minute, the ave 
being 350, or about 10 per cent. on the heat supply 
(higher value). Six trials at full load with the same 
jacket temperature (75 deg. Cent.), and taken with the 
same appliances, showed deficiencies ranging from - 58 
to + 189 thermal units; average + 25 thermal units. The 
systematic errors referred to above were — the 
same in all these trials. The radiation is a little cael 
in the full-load trials because the piston is hotter, but the 
difference in this cannot be very large. Thus, 
after allowing for radiation, the heat unaccounted for in 
the half-load trials is some 300 B.Th.U. per minute more 
than at full load, and this must mainly be due to a greater 
proportion of unburnt gas. In the last of these trials the 
thermal efficiency obtained from the brake load by addi- 
tion of the mechanical losses (separately measured at the 
same time by observing the light load indicated power) 
was 32.7 per cent. About three-fourths of the explosions 
were followed by scavenging strokes, and the gas-charge 
was 0.1285 as measured in the holder. The average 
strength of mixture, calculated on the above-mentioned 
assumptions as to the suction temperature. was 10 per 
cent., and the corresponding efficiency 345 per cent. 
Thus the mean pressure was 5 per cent. less than that 
calculated. In this case 44 Tae cent. of unburnt gas was 
found in the exhaust, and the deficiency on heat-balance 
= 433 thermal units per minute out of a total supply of 

It is not possible to say how far the combustion is 
incomplete when the engine is running quite light; but 
it seems likely, from the high mean pressures sometimes 
realised under these conditions, that it may under some 
circumstances be more ae complete than in the half- 
load tests. From a study of the latter it would appear 
that when allowance is made for the gas discharged 
unburnt, the efficiency is nct much affected by ae 
provided the strength of mixture is kept the same, whic 
implies an increase of about 15 per cent. in the gas-charge 
with, of course, a corresponding increase of mean pres- 
sure. 

The work described in this paper was rendered possible 
by the generosity of Mr. W. J. Crossley, who lent the 
author the engine on which the experiments were made. 
To him and to Messrs. Mather and Platt (who lent the 
dynamo by which the engine was loaded) the author 
must express his gratitude. He also wishes to acknow- 
ledge the assistance which he has received from Messrs. 
eA Bird and A. R. Welsh, and later from Messrs. 
H. B. Jenkinsand L. A. Fullagar, students and demon- 
strators in the Cambridge University Engineering De- 
partment. These gentlemen carried out practically all the 
experiments and reduced the results. 





APPENDIX I. 
Particulars of Engine, cc. 

The engine works on the ordinary Otto cycle with hit- 
and-miss governing, and is rated to give 40 horse-power 
on the brake at a speed of 180 revolutions. The ignition 
is by magneto. 


Cylinder diameter is he om iad 11} in. 
Stroke .. - - a oe ve 
Compression space... és 407 cub. in. 
Compression ratio af 4 a 6.37 


The engine was belted to a dynamo by Messrs. Mather 
and Platt, Limited. Whenan accurate measure of brake 
power was required, all-round rope brakes were used on 
the fly-wheels. As the brake tests only lasted a few 
minutes, no water-cooling was necessary. This is a 

t convenience, and is an incidental advantage of the 
method of gas measurement. 

Cambridge coal-gas was used throughout as fuel. The 
following table gives its average composition :— 

Tasie IV. 


| ! | 
O Re- | 
Percent- quired for Steam | CO, 
Com 











“ar kd bus- Produced. | Produced. 
tion. | 
| EPR | 47.2 | 236 47.2 | 
OH ..  .. || 852 | 704 70.4 | 28.2 
Heavy hydrocarbons | 4.8 22.6 16 14.4 
a i ee | | We 1) ee 7.15 
Be ued © a 4 | 
Other gases .. 0.25 
1€0.00 | 120.2 | 133.6 | 86.75 





The higher calorific value varies between 630 and 680 
B.Th.U. per standard cubic foot, the lower value between 
570 and 620 B.Th.U. 


APPENDIX II. 
Estimate of Suction Temperature. 

From anemometer experiments it is found that, with a 
medium jacket temperature and with the engine explod- 
ing every time, the volume of mixed gas and air taken in 
is 0.85 times the stroke volume.* If we assume a normal 
barometer and an outside temperature of 15 deg. Cent., 
the quantity taken in (reckoned in standard cubic feet) is 
0.85 x ks = 0.805 times the stroke volume. This is 
mixed with the contents of the compression space and 
owaw also with some exhaust products which have 

ked in from the exhaust-pipe. The volume of the 
compression space is 0.187 of the stroke volume ; the pres- 
sure of the gases is atmospheric, and their temperature 
may be taken as that resulting from the nearly adiabatic 
expansion which took place at release. The release pres- 
sure is between 50 lb. and 55 lb. per square inch absolute, 
according to strength of mixture ; we may assume 52 lb. 
The volume at release is 0.90 times the total cylinder 
volume ; assuming that the suction temperature was 100 
deg. Cent., this gives a temperature just before release of 
about 1190 deg. absolute. The expansion down to atmos- 
pheric pressure, which occurs very rapidly after release, 


will reduce this in the ratio (aye if y be taken as 


1.35. The resuit is that the temperature in the cylinder 
just after release is about 860 absolute, or, say, 600 deg. 
Cent., and this probably does not vary more than 50 deg. 
Cent. either way, under different conditions. Assuming 
that this temperature does not change materially during 





the exhaust stroke,t+ it follows that the contents of the pressed 


compression space amount to as x 0.187 = 0.06 of 


the stroke volume, reckoned in standard cubic feet. The 
total cylinder contents at the end of the suction stroke 
would, therefore, at standard temperature and pressure, 
occupy 0.865 of the stroke volume, and the volume they 
actually occupy is 1.187 times the stroke volume. Thus 


the mean temperature is ra x 273 = 375 deg. absolute, 


or 102 deg. Cent. 

The chief error in this calculation lies in the assump- 
tion that the products of combustion mixed with the in- 
coming charge are only those left in the clearance space. 
This would be strictly true if the exhaust-valve shut before 
the inlet-valve opened. But, as a matter of fact, the 
inlet-valve begins to open slightly before, and the exhaust- 
valve is not completely closed until slightly after the in- 
centre. For about 50 deg. of crank-angle both valves are 
open ther, though not we 4 open. During the last 
stages of the exhaust stroke, therefore, the engine ma 
pass some exhaust-gas into the inlet-pipe, which gas wi 
subsequently be drawn into the cylinder along with the 
incoming charge ; and in the early stages of the suction 
it may draw some exhaust-gas from the eae pete an If 
this happens, the quantity of products of combustion 
mixed with the incoming charge is ter than the 
contents of the clearance space, and the total cylinder 


* See the author’s paper on ‘“‘The Mechanical Efi- 
ciency and Indicated Power of the Gas-Engine,” Pro- 





ceedings, 1907, Part 4, page 863; ENGInrERING, vol. Ixxxiv., | gases 


570 and 648 ; and also on ‘‘ The Measurement of Gas- 
Hine Temperatures, Philosophical Magazine, January, 


+ The tem ture will, of course, fall to some extent, 
but the gas which is ultimately left in the clearance space 
is foo the exhaust stroke in contact with the 

ton, which has a temperature of from 300 deg. to 400 
eg. Cent. This portion of the gas probably does not lose 
heat very rapidly. 





contents are under-estimated in the above calculation 
leading to too high an estimate of the suction tempera. 
ture. On the o hand, it is possible that daring the 
overlap of the two valves there is (owing to the inertia of 
the gases in the exhaust-pipe) a current constantly flow. 
ing into the exhaust-pipe, continuing even after the 
centre has been pesned. Such an action would reduce the 
my < exhaust-gases in the ch and if it occurs 
the suction temperature is higher t is given by the 
above calculation. With the arrangements used by 
the author the inertia of the exhaust-gases cannot have 
much effect, because the exhaust-gas calorimeter, a vessel 
of considerable volume, is placed close up to the engine, 
and constitutes an enlargement on the exhaust-pipe which 
would tend to reduce any inertia effects. It is probable 
that exhaust-gases back in to some extent, and that the 
suction temperature is rather less than 100 deg. Cent.* 
Fortunately, an error in the estimate of this temperature 
only affects absolute values of temperature and of strength 
of mixture. Forexample, in the calculation of the energy 
of the gases at release, while an increase in the suction 
tem ture would give rise to a proportionate increase 
in the temperature at the end of expansion, it would also 
be accompanied by a proportionate decrease in the esti- 
mate of the quantity of gas present. The energy in the 
gas would remain the same except for the small change in 
specific heat consequent on the change of temperature. 
When the engine is running light, the suction tempera- 
ture will be nearly the same as it is when the engine is 
motored round without firing. The temperature under 
these conditions can be measured by platinum thermo. 
meters, a method not available when the engine is firing, 
because the wire melts.t The author has made such 
measurements on the Crossley engine, and finds that 
with a cold jacket and an external temperature of 17 deg. 
Cent. the temperature at the end of the suction stroke is 
within 2 deg. or 3 deg. of 40 deg. Cent.t With the 
hotter jacket used in these experiments, and the higher 
piston temperature which exists even when the engine 
only fires once in six or seven times, the temperature will 
be a little greater ; 50 deg. Cent. must be very close. 
_ In considering the calculations of mixture strength, it 
is to be remem that the proportion of to air in 
the mixture drawn in is fowed. xm 4 known from anemo- 
meter experiments. The total volume taken per cycle in 
full-load running varies between 0.825 and 0.875 times 
the stroke volume, according to the piston and jacket 
temperature. Under medium conditions it is 1.07 cubic 
feet, reckoned at the external temperature and pressure. 
The fraction of coal-gas in the mixture taken‘in is there- 
fore equal to the volume taken per cycle, as measured by 
the gas-holder, divided by 1.07. Working light, the 
volume of mixture taken is 1.135 cubic feet. The pro- 
rtion of fuel in the mixture as it is in the engine 
depends upon the dilution of the air and coal-gas drawn 
in by ucts of combustion or air, and, as already 
pointed out, the extent of this dilution is rather uncer- 
tain. Analysis of the exhaust-gases, of course, gives no 
information about it. 





APPENDIX III. 
Calculation of Ideal Efficiency. 

It is assumed that the gas has a calorific value of 600 
B.Th.U. per standard cubic foot, the products of combus- 
tion being cooled toa ae of 100 deg. Cent. At 
the end of the suction stroke the valves are all closed, and 
the cylinder is then full of the mixture of coal-gas and air 
{assumed tobe dry) which has been drawn in plus products 
of the previous explosion, amounting to 7 per cent. of the 
whole, the temperature being 100 deg. Uent., and the 
pressure 14.7 lb. per equare inch. The mixture is com- 
adiabatically, and is fired at the in-centre, the 
combustion being complete and instantaneous. The pro- 
ducts of the combustion are then expanded without loss 
of heat to the out-centre, when the exhaust-valve is 


opened. 


The efficiency is calcuiated for two mixtures, of which 
the following are particulars :— 
Volume of coal-gas taken per suction A. B. 


(cubic foot at external temperature and 
pressure os os ea em a: oe 0. 
Percentage of coal-gas in mixture drawn in 9.4 12. 
” ” inengine 88 Ill 
Products of combustion of 1 cubic foot of mixture :— 


.13 
2 
4 





" B. 

Steam ée ée ms oe os .. 0.125 0.163 
CO2.. oe oe oa ‘a *w .. 0.0563 0.069 
Nando .. os aa os oa -- 0.793 0.732 
Total .. oe ee .. 0.971 0.964 


The analysis of the products of combustion is calcu- 
lated from the average composition of the coal-gas. 

The internal-energy curves (Fig. 4, page 631 ante) have 
been calculated from these compositions, using the follow- 
ing values for the specific heats :— 





* The cooling of the gases left in the cylinder after 
release also contributes to lowering the temperature 
somewhat. 

+ Since the above was written, Messrs. Callendar and 
Dalby have devised an ingenious method of overcoming 
this difficulty, and have measured the temperature of the 
during the suction stroke at a point near the inlet- 
valve. They found that in the engine which they tested 
the suction temperature at full load varied from 95 deg. 
to 125deg. Cent. with strength of mixture. The average 
temperature is rather higher than that calculated above; 
this is no doubt due to the clearance space, which 
was 1/3.68 of the stroke volume against 1/5.37 in the 
engine tested by the author. (See Proceedings, Royal 
Society, A, vol.-Ixxx., 1907, page 57.) 

t Philosophical Magazine, January, 1907. 
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TaBLe V. to the walls (on the whole) in either case, it follows that| burnt, would give 0.28 li 0.266 gramme, of steam 
the work area under the adiabatic line must be slightly | and 0°12 litre, or 0.236 gramme, of OO In feos, 4 milli. 
Temperature .. deg.| 800 1400 | 1900 | Sreater than under the line pv! = constant. Thus the| grammes, or 1.8 per cent. of the steam, and 2.8 milli- 
Ale ta Se ere ee 22 | 23.5 | efficiency calculated above is a little lower than that of | grammes, or 1.2 per cent., of the CO, are formed in the 
1,0 |. 4 31 ns an engine using real adiabatic expansion, but it is easy to | combustion tube. 


(Us 414 | 





The figures are the mean values of the specific heats at 
constant volume up to the temperature in question, ex- 
pressed in foot-pounds per standard cubic foot of the gas. 
Those at 800 deg. and 1400 deg. are the results of Holborn 
and Austin,* and of Holborn and Henning,+ obtained by 
external heating at constant pressure. These are probably 
correct within 3 per cent. The figures at 1900 Sap. nee 
from Langen’s explosion experiments ;} they are probably 
rather too high, coemmers incomplete combustion and 
loss of beat, os a the by arenes. The —- 

iven by Clerk§ are for mixed gases; they agree fairly 
oa with those calculated from the above figures at 
800 deg. and 1400 deg. 

It is most convenient to follow what happens to a 

standard cubic foot of the mixture in passing through the 


engine. The mixture contains pes = 0.93 of its volume 


of gas and air, the rest being products of combustion. 
Starting at 100 deg. Cent., or 373 < absolute, it is 
compressed adiabatically 6.37 times. The temperature 
rises to 373 x (6.37)°+ = 780 deg. absolute. The rise of 
temperature is 407 deg. Cent. and the work done is 19 x 407 
= 7700 foot-pounds, since the thermal capacity is con- 
stant and equal to19 foot-pounds per cubic foot nearly. 
This is the internal energy at the end,of compression 
with either mixture. 
The pressure at the end of compression is 


14.7 x (6.37)!-4 = 196 lb. per square inch. 


1. Strong Mixture.—In this case 12.2 per cent, of the 
mixture drawn in is coal. In the mixture as it exists 
in the engine (after mixing with the products) the per- 
centage of coal-gas is 12.2 x 0.93=11.4. The heating 
value of the gas in 1 standard cubic foot is therefore 

Foot-pounds. 
0.114 x 600 x 778 = 53,000 
Add to this the work of compression = 7,709 


Internal energy after explosion = 60,700 


After explosion, the standard cubic foot of mixture 
becomes 0.964 cubic foot of products. Thus the internal 


energy of the products after explosion is pay = 63,000 


foot-pounds per cubic foot, reckoning from 100 deg. Cent. 
From the curve, Fig. 4, Rese 631 ante, the corresponding 
temperature is 2210 deg. t., or 2480 deg. absolute. - The 


pressure is 0.965 x pot x 196 = 600 Ib. absolute. 


The expansion curve is computed by trial and error. 
We assume an ex ion curve of the form pv" = con- 
stant. The true adiabatic will not be of this form, because 
the specific heat is not constant. But if n beso chosen 
that no heat is lost on the whole during expansion, the 
loss in the first portion being balanced by an equal gain 
in the second, we shall have & sufficiently close approxi- 
mation tothe real adiabatic. If we take n = 1.20, the 
t:mperature at the end of expansion is exp no = 1713 
degrees absolute, or 1440 deg. Cent. From the curve the 
energy at this temperature is read off to be 33,700 foot- 
pounds, and the loss of energy in expansion is 63,000 
~33,700 = 29,300 foot-pounds. The work area under this 
curve is most om segeet by noting that it is the 
adiabatic of a gas for which 7 is constant and equal to 
1.20, and for which the specific heat is therefore 38.7 
foot-pounds. The fall of temperature in expansion is 
767 deg. Cent., and the work done in expansion is there- 
fore 38.7 x 767 = 29,700 foot-pounds per standard cubic 
foot of products, which is slightly more than the loss of 
energy, showing that along this expansion line there must 
be some gain of heat on the whole. If the index 1.21 be 
tried, corresponding to an average specific heat of 36.9 
foot-pounds, it will be found that the loss of energy in 
expansion is 30,500 foot-pounds and the work done 29,500, 
corresponding to a slight loss of heat in expansion. We 
may take the index 1.20 as sufficiently near. Since there 
is only 0.965 cubic foot of meg for every cubic foot of 
original mixture, the work done in ex ion per cubic 
foot of mixture is 29,700 x 0.965 = 28,600 foot-pounds. 
The net work performed in the cycle, after deducting 
the work of compression (7709) is 20,900 foot-pounds. 
Since the heating value of the gas is 53,000, the efficiency 
is 39.4 per cent. 

This is the efficiency of an ideal engine using the actual 
working substance with adiabatic compression and combus- 
tion, and in which ths expansion line follows the course 
pv'* =constant. As already pointed out, this is not 
an adiabatic expansion line, but the property 
that no heat is lost in the course of it, the loss of ene 
in the early parts being balanced by an equal gain in the 
latter parts. The true adiabatic for which n is an in- 
creasing quantity, at first ter and afterwards less 
than 0.20, will at first be above the assumed line, will 
then cross it, and will finally be below it. The final tem- 
perature after adiabatic expansion will therefore be less 
than after the assumed expansion. Since no heat is lost 





* “ Researches of the Reichsanstalt,” vol. iv., 1905. 
t Annalen der Physik, vol. xxiii., 1907. 
robe terre des Vereins Deutscher Ingenieure, vol. xlvii., 


Oo! . Oa the Limits of Thermal Efficiency in Internal- 
— vustion Engines.” Proceedings of the Institution of 
ivil Eagineers, vol. clxix. 





prove that the difference is inap 

(IL.) Weak Mixture.—It is unnecessary to go through 
all the steps of the calculation with the weaker mixture. 
The following are the figures :— 


Com ion work (as before) .. = 7,700) per cubic foot 
Gas heat 0.094 x 0.93 x 600 x 778 .. = 40,700| of mixture 
—— | from 100 deg. 
Internal energy after explosion .. = 48,400 Cent. 
Energy per cubic foot of products.. = 8,400 = 49,800 
. Cent. 


Corresponding temperature from { = 1910 deg. 
curve = 2210 deg. absolute 
Assuming the expansion curve pv!-24 = constant, the 
final temperature is 1418 deg. absolute, or 1145 deg. Cent. 
The energy is then 24,000 from the curve. 


Loss of energy ve oe os es = 25,800 
Work area under expansion curve 32.3 x 792.. = 25,600 
Work of ex: on per standard cubic foot of 

mixture 25,600 x 0.975 .. ee 7 «. = 24,950 
Net work * $e - aa = 17,250 
Heat supply .. we = 40,700 
Efficiency ve - ee = 424p.c. 


In working out the heat supply and work done per 
cycle in the engine, it is only necessary to multiply the 
figures by 1.09 the number of standard cubic feet of mix- 
ture present in the cylinder. 

The difference between the efficiencies with the two 
mixtures is mainly due to the fact that a greater rise of 
tem ture and, therefore, of pressure (in proportion to 
the fuel used) is obtained when ogee e weak than 
when exploding the strong mixture. © temperature 
rises are 1700 * and 1430 deg. respectively, and are in 
the ratio of 1.19, but the amounts of fuel supplied are in 
the ratio of 1.30. The pressure falls rather more rapidly 
in the adiabatic expansion of the weaker mixture, but the 
difference in this respect is not very material. e 
determining factor is the initial pressure produced by the 
explosion. 


APPENDIX IV. 
Analysis of Exhaust Gases. 


was dried by eng J through concentrated 
sulphuric acid and by ing through a large calcium- 
chloride tube, and the CO, was removed by passing over 
soda lime in a large U-tube. The combustion-tube was 
of the usual type, and was filled with “ -y oxide made 
from pure copper wire. After passing the combustion- 
tube the gas was lead my calcium-chloride tube, 
then through two potash bs, and finally through 
another calcium-chloride tube in order to absorb any 
traces of moisture removed from the potash bulbs. The 
calcium-chloride tubes and potash bulbs were yas | 
weighed before and after the experiment, and a seal 
potash bulb and a sealed calcium-chloride tube, which 
were kept in the neighbourhood of the absorption bulbs, 
were also weighed at the same time, in order to make 
allowance for any changes in weight due to condensation 
or evaporation of moisture on the glass surfaces. The 
gain in weight of the last calcium-chloride tube was 
credited entirely to CO,. It was found that ———— 
the whole of the CO, was absorbed in the first 
bulb; changes in weight in the second were quite slight. 

The following table gives the result of all the a 
which were e after the apparatus had been got into 
satisfactory working order, with two exceptions, which 
were rejected as obviously wrong. The quantity of gas 
used (stated in the first column of figures) is the actual 
volume as measured in the containing vessel. For pur- 
poses of calculation this is taken to be the same as the 
volume under standard conditions, the correction for tem- 
perature being sufficiently nearly compensated by that 
for pressure, since a head of about 2 ft. of water was 

ull to force the gas through the apparatus. 
Column 2 gives the net increase in weight of the firat 
calcium-chloride tube after the gas has passed the com- 
bustion-tube. Column 3 gives the percentage ratio which 
the steam found bears to the amount of steam which 
would have been produced by the complete combustion of 
the coal-gas known to have been originally present in the 
mixture before it was burnt in the engine. In the 4th 
and 5th columns corresponding figures are given for the 
CO, ; the weight in the 4th column being the net increase 
in weight of the two ga ee and calcium-chloride 
tubes combined, after deducting any increase in the sealed 
bulbs. The tinal column is the mean of the percentages 
in columns 3 and 5. : enne as 

@ percentages in columns 3 and 5 are estimated in a 

manner which will be clear from the following example :— 
In test No. 3 the measured gas - consumption is 0.120 
cubic foot per explosion. From anemometer experiments 
it is known that this corresponds to 11.25 per cent. of 
coal-gas in the mixture drawn in (see A dix ITI.). 
Thus, in this case, 1 volume of coal-gas is burnt in 7.9 
volumes of air, and if completely burnt would take 1.2 
volumes of oxygen, and would yield in the exhaust (see 


The gas 


Analysis of Coal-Gas, page 666). 
Steam.. 1.33 volumes. 
CO, .. 0.57 
Nand 0O 6.70 
Total . 8.60 volumes of exhaust-gas. 


In the exhaust-gas as collected from the calorimeter 
the steam is condensed, and about half of the CO, is dis- 
solved out by the calorimeter water. Thus there are 
about 7 volumes of exhaust-gas for every volume of coal- 
gas burnt. In the analysis 1.5 litres are taken, corre- 
sponding to 0.21 litre of coal-gas, which, if completely 





' ing stroke, and the average percentage is given. 


In order to check the accuracy of the analyses, tests 
were made, before and after the above series on an artificial 
mixture in the proportion of 1 part of coal-gas to 300 of 



































air. The results were as follow :— 
Taste VI. 
| 
1/2/ 8] «@ 5 | 6 
: “a \3 
8 | Nature of Gas Analysed. | 2 4 
F £5 Steam. C03. is 
é 33 53 
Po <] > 
litres |mg.|p.c.) mg. | p.c. |p.c 
1/Exhaust from Boys’ calori-| 1.53 | 0.8| 0.3|/- 0.4 - 01 ie 
| meter ** = 7.1 
2) Exhaust com Junker Oalo:i-| 1.74) 3 15; 12 0.5 (1 
| meter “ = 9.6 | 
s\Gngine exhaust. Fulllosd.| 1.5/4 |/18) 28 | 1.2/1.5 
Gas, 0.1204 aga? cent.) | 
4\Engine exhaust. I load 1.94/23 0.7) 0.7 0.2 | 04 
| Gas, 0.1228 ong” & cent.) | | | 
5\Engine exhaust. Full load.) 1638/14/08) 25 | L3/LI1 
Gas, 0.1002 (9.87 per cent.) | 
6/Engine exhaust. Full load. 1.5 -| 18 06/06 
Gas, 0.1320 (12.3 per cent.) 
7\Engine exhaust. Halfload. 1.5 (2.8 2.7) 63 5.7 | 4.2 
as, 0.1212 (11.8 per cent.) | | 
8/Engine exhaust. Halfload. 15 (28 27 3835 32/8 
Gas, 0.1199 CLers cent.) 
9\Engine exhaust. Full load.| 1.0 (13 0.7; 03 O11 |Q4 
as, 0.13 (12.2 per cent.) | 
10/3ame my hy es «-| 172)1.6 ' 0.6'-01 -- {02 
11/Engine exhaust. Fullload. 2 1.2 0.6; 1.6 0.7 | 0.6 
Gas, 0.1 (9.4 percent | | 
12/Engine exhaust. Halfload.| 1.56/3.3/4.2) 5.6 6.8 | 5.5 
| Gas, 0.106 (10 per cent.) | 
13/Engine exhaust. Halfload.| 1.9 (6.8/6.7) 290 28 | 4.5 
| Gas, 0.1285 (12 per cent.) | 
Tasie VIL. 
yuan- | | Observed Percentage of 
No. | iy: A | Steam. | CO. Coal-Gas. 
Used. | From Steam. | From COp. 
litres mg. mg. 
Q) 3.19 14.3 | 1. 0.41 0.83 
(2) «| 2.56 7.9 | 9.4 0.28 0.32 


These two tests show that the CO, gives a more accu- 
rate measure of the coal-gas than the steam, but it is 
probably better to take the mean of the two in the 
analyses of the engine-exhaust, as it is uncertain whether 
there is not some selective combustion. = 

Turning to the table of analyses above, it will be seen 
that the combustion in both calorimeters is very nearl 
complete. In the tests at half-load (Nos. 7 and 8), in whi 
the engine was firing every other time on the average, 
there is no doubt that between 3 and 4 per cent. of the gas 
was discharged unburnt. In Test No. 5 the jacket tem- 

ture at exit was only 26 deg. Cent. ; in all the others 
it was about 73 deg. Cent. ; this makes no difference to 
the amount of unburnt gas. 


TasLe VIIL.—L£ficiency Tests. 












































2 Gas Charge. é 8é 

a 5 26 @ 3S 7 23 » | Re: k 
& |? 88 | sis| 28 | 8s a5 lee. a 
s isSie =| 8'5| 8s ) we 

rs za S38 ae os e il s 
% |S? \6*5ldl | aa) & m-| 

a | 600 0.1275) 1 111} 111] $2.5 | 828 
1/b | e00'0.1147; 1 | 10 | 10 | 34.7/| 346 *% 

e | 600|0.1005| 1 8.75| 8.75) 86.5 | 36.6 y 
2 682/0.1180| 0.8 | 10 9.7 | 34.8 | 35.1 | Brake and 

| diagrams 

3 575|0.1006] 0.9 | 8&6 3 ons 7.8 Brake. 

a | 600/0.1004) 0.8 | 11 . 
fe) See © | se] tt] Bs | a toe 

a .1 10. . 
5 1b | 600|0.009 | 1 85 | 85 | 368 | 87 } Diagrams 
6 610/0.181 | 0.8 | 11.1 | 11.3] 81.7 | 326] Brake. 
7 600/0.1151| 1 10 | 10 | 847 | 84.6] Diagrams. 
gf@| 605/0.1012; 0.9 | 86) 8&7) 36.5 | 366 \ Brak 

tb | 605/0.128 | 08 | 10.6] 10.7 | 33.4) 33.6 e. 
o{¢ 605/0.103 | 0.9 | 88| 89!) 85.5 | 36.4 

b | 606/0.127 | 0.9 | 106| 10.7 | 33 | 33.8 

APPENDIX V. 


Trials ander the same numerals are com tive tests, 
made at the same time. In trials (1), (4), and (5) the 
calorific value was assumed to be 600 thermal units per 
standard cubic foot, which was the average value at the 
time that the tests were made ; in the others the calorific 
value was measured at the time. The gas-consumption 
given is the volume as measured in the gas-holder. “‘ Per 
cent. of mixture” is the fraction of coal-gas in the mixture 
as it is in the engine after dilution with the contents of 
the clearance space. Where (as in trial No, 8) the engine 
was missing an appreciable number of explosions, allow- 
ance is made in calculating the percen composition 
for the fact that the dilution is greater after a a 
2) er 
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cent. of mixture corrected” is the equivalent CATALOGUES. at 3 ane cee —— sue Dain, 8, Blac. 


of coal-gas having a calorific value of 600 B.Th.U. It is 

to the heat supply per standard cubic foot of 

cylinder contente. ‘* Thermal efficiency ” is the ratio of 

indicated power to heat ey (lower value), indicated 

power being taken from positive loop of diagram 
only, without any deduction for pumping. 4 

i ible error of about 2 per cent, in the 


Tue Stanpagp ENcInggRInc Company, Limirzp, 
Leicester, have issued a post-card bearmg illustrations 
of their blowers and exhausters. 

A list from Messrs. 8. W. Francis and Co., Limited, 
64-70, Gray’s Inn-road, London, is devoted to metal 
mouldings, brass sash-bars, lettering, &c., and revolving 

u 


is a possi t 
indicated power, whether from diagrams or brake, and of | shutters. 


about the same amount in the heat supply. An error of 
4 per cent. in the ratio of these quantities may therefore 
occasionally occur, equivalent to about 1.3 in the effi- 
ciency. the observations of efficiency ) with the 
straight line in Fig. 2, = within that limit, and 
the probable error in ulating the mean pressure from 
that straight line does not exceed 2 cent., assuming 
the heat supply to have been accurately determined. 


APPENDIX VI. , 
B Temperature of jacket-water at exit in degrees Centi- 


e. 

C Standard cubic feet. : 

D Higher value per standard cubic foot, obtained at 
time with Junker or Boys’ calorimeter, occasionally 
with both. This is probably between 1 and 2 per 
cent. too low on the average, owing to meter errors. 
See note on page 665. . 

E British thermal units per minute. . 

F Usually calculated from the thermal efficiency (taken 
from curve, Fig. 1) and from the known mechanical 
losses. In Tests 47 and 48 at half-load the brake- 

power was measured. : 

H British thermal units per minute. 








Messrs. Mavor and Coulson, Mile End, Glasgow, have 
issued a circular drawing attention to their electric gene- 
rating plant, belt or direct driven by a high-speed steam- 
engine. 

The Electrical Company, Limited, 121, Charing Cross- 
road, W.C., have issued a list of electrically-driven 
table-fans, ceiling-fans, wall, ring-frame fans, and centri- 
fugal blowers. Sizes and prices are given. 

Messrs. John Shaw and Co., Maryhill Iron a 
Glasgow, have issued a new section of their stand: 
price-list, giving weights, sizes, and prices of gas and 
water-pipes, water-traps, &c. 

The Albion Clay Company, Limited, 38, Victoria- 
street, S.W., have sent us a circular relating to Sykes’ 
stoneware conduits with self-centering joints, of which a 
large quantity is being laid at the Franco-British Exhi- 
bition at Shepherd’s Bush. 

Messrs. Marples, Leach, and Co., 6, Victoria-avenue, 
Bishopsgate-street Without, E.C., have sent out a list 
of direct-current motors in stock of various sizes ranging 
between 4 horse-power to 130 horse-power and voltages 
of 65, -110, 220, 440, and 500. 


TABLE IX,—Heat-Ba.ances. 









































J The calorimeter was of the a type, and consisted 
of a flanged cylinder about 3 ft. by 1 ft. by 1 ft. 6 in. 
internal diameter. The water was led first into the 
space surrounding the cylinder, which served as a 
jacket, and was then taken to two bat’s-wing gas- 
burners fitted into the exhaust-pipe close to the 
exhaust-valve, where it formed two flat sheets 
athwart the bore of the exhaust-pipe. The exhaust- 
pipe was carried straight through one end of the 
Schaar cylinder, which was placed slightly 
sloping, to near the other end. The gases thus en- 
countered a sheet of cold water, and were efficiently 
cooled, immediately on leaving the ine. The 
water was drawn off at the bottom, and its amount 
and rise of temperature measured. The gases, after 
leaving the exhaust-pipe within the cylinder, = 
backward up the latter, and escape by a pi xed 
to the upper cover. fle-plates are fi across 
the calorimeter inside to assist the gases in shed- 
ding the suspended water as they pass back up the 
calorimeter. 

L represents the heat which is evolved by the exhaust 
gases after leaving the calorimeter, during the pro- 
cess of cooling to temperature of 15 deg. Cent. 
The quantity of gas discharged per minute is 
known from anemometer measurements, probabl 
within 3 or 4 cent. This is saturated wi 
water vapour when it leaves the calorimeter, and, 
its temperature and pressure being known, its 
internal energy per cubic foot can readily be calcu- 
lated from steam-tabies. The internal energy at 
15 deg. Cent. can be calculated in the same way. 
The difference of these energies, plus the work 
done by the atmospheric pressure in the contraction 
of the gas as it cools, is equal to the heat evolved 
per standard cubic foot. temperature of the 
= after leaving the calorimeter varied from 

.1 deg. to 56.2 deg. Cent. 

N includes radiation losses, unburnt gas, and errors of 

observation. 





QuEENSLAND Coat.—The uction of coal in Queens- 


land last year amounted to 683,272 tons, of the value of 
ponerse dar fet =. olin fy any Last year’s 
output showed an inorease of 76, Sa 
with that of 1906; the value was also larger by 48, 




















A B 0 D e | F /|@ H | 1] J oie u | nN io 
S| Explo- | Tempers Higher 
4 sion O- | ture of | Gas per Caloris ‘|. Heat Brake Jackets Exhaust Exhaust Unaccounted 
E 6 ons. | Jacket. | Suction. Supply. | Horse-Power. * | Calorimeter. Gases. for 
yoles. Deg. Cent. Value. 
B.Th.U.| p.c. |B.Th.U.|p.c. |B.Th.U.| p.c. | B.Th.U.| p.c. |B.Th.U.| p.c 
1 0.93 78 0.093 650 4835 1406 29 1190 25 19382 40 357 7 — 50 -1 
2 0.91 21 0.097 670 6115 1419 28 1263 25 1886 37 367 7 180 3 
q 0.98 76 0.108 674 6875 1713 29 1576 27 1680 29 480 8 426 7 
6 0.97 81 0.1138 657 6280 1759 28 1818 29 2048 83 670 ll - 15 0 
7 1 47 v.004 657 5835 1526 29 1470 28 1832 34 558 10 — 61 -1 
8 0.94 48 0.103 678 5640 1683 30 1558 28 1758 31 624 11 17 0 
9 0.97 49 0.113 662 6235 1716 28 1820 29 1872 30 763 12 64 1 
10 0.99 49 0.122 662 67 1768 26 2108 81 1990 30 852 13 42 0 
li 0.95 76 0.122 661 6640 1784 27 1942 29 2048 31 784 12 82 1 
12 0.95 47 0.122 661 6610 1739 26 2088 82 2090 32 754 11 — 61 -1 
13 0.99 31 0.004 645 5335 1546 29 1502 28 1819 34 636 12 - 168 3 
14 0.96 81 0.122 674 6785 1753 26 2085 30 20382 30 758 ll 217 3 
15 0.98 29 0.107 658 5900 1655 28 1712 29 1802 31 696 12 0 
33 0.98 75 0.003 643 4830 1405 29 1186 26 1698 35 546 ll - 6 0 
34 0.92 76 0.108 643 5460 1534 28 1478 27 1840 34 616 11 - 8 ct) 
35 0.91 75 0.117 643 5800 1558 27 1698 29 1940 34 ll - -1 
36 0.88 40 0.119 638 5730 1461 25 1876 383 1902 33 604 11 -113 -2 
37 0.89 7 0.120 638 5785 1505 26 1720 30 1850 32 12 — 0 
39 0.87 75 0.118 661 1568 27 1672 29 1878 32 717 12 + 50 0 
41 0.92 76 0.105 669 5420 1522 28 1460 27 1827 34 422 8 +189 3 
38 0.47 75 0.119 661 3336 781 23 792 24 1138 34 1038 y 321 10 
40 0.49 75 0.117 669 3440 24 872 25 1228 36 223 6 297 9 
46 0.50 75 0.111 671 8215 784 24 802 25 1068 33 246 8 315 10 
47 0.47 75 0.100 686 2950 670 23 630 21 1082 85 223 8 395 13 
48 0.50 75 0.121 686 8740 23 965 26 1068 29 400 | ll 433 | 11 














Mr. Wallis Stoddart, Western Counties Laboratory, 
Bristol, has sent us_a pamphlet entitled “The Best 
Method of Sewage Disposal for all Communities,” in 
which he discusses features of distributor channels, 
filters, &c., and their proper use. 

Messrs. Arnold Goodwin and Son, Limited, Summer- 
street, Southwark, have sent us circulars illustrating the 
great variety of repair work they undertake, and the 
air-compressors, pumping inery, engines, &c., that 
they make. 

The Brooke Tool-Manufacturing Company, Limited, 
er ee send us a circular relating to their small 
oil, suds, or water-pump for machine-tools, which is 
stated to have a — of 10 pints of oil, or 15 of water 
or suds, at 300 revolutions per minute. 


The Trussed Concrete Steel > some omg b Detroit, Mich., 
U.S. A., have issued a circular showing how well a factory 
built on the Kahn system of reinforced concrete stood 
through a fire which recently burnt out the Dayton Motor- 
Car Company’s works. 


Messrs. Falk, Stadelman, and Co., Limited, 83, Farring- 
don-road, E.C., have sent us a little phlet describing 
adjustable standards for electric light made with tele- 
scopic tubes and universal joints, and suitable for desk 

table use, &c. 


The Hoffmann Manufacturing Company, Limited, 
Chelmsford, have recently issued a catalogue devoted to 
their patent ball-bearings and steel balls. These beari 
consist of two hardened steel rings with curved 1 
—_ One row of balls, held in a cage, runs between 
them. 


A circular from Messrs. Wright and Wood, Limited, 
Century Works, Seen Spee prices and particulars of 
their standard shunt-wound protected conti current 
motor and of series-wound crane motors. Illustrations 
are also given of polishing motors, three-bearing open- 
type dynamos, &c. 

Messrs. Andrew Barclay, Sons, and Co., Limited, 
Caledonia Works, Kilmarnock, N.B., have sent usa card 
showing views of several locomotives built by them, and 
@ circular descriptive of the Oddie-Barclay high-speed 

ump for belt, rope, or direct motor-driving, for a 
bead of from 150 ft. to 1500 ft, 








bacterial treatment of sewage, such as regulators for con- 
trolling the di after a specified time, of sewaze 
from a filter, revolving sprinklers, spray. - sprinklers, 
syphons, sluice-valves, &c. 

A cloth-bound price-list, with thumb index, to hand 
from Messrs. Negretti and Zambra, Holborn Viaduct, 
deals with their scientific instruments of all kinds, such 
as meteorological instruments, barometers, thermometers, 
surveying and nautical instruments, field-glasses, com- 
passes, microscopes, &c. 

Messrs. T. A. Savery and Co., Newcomen Works, 
Bracebridge-street, Birmingham, send us a neatly got-up 
catalogue devoted to high-speed nen and 
compound engines up to about 130 indicated horse- power, 
and of straight-tube, water-tube, and other boilers. The 
specification of details is given as well as leading dimen- 
sions, prices, &c. 

The Browning i ing Company, Cleveland, Ohio, 
U.S.A., have sent us three of their recent bulletins which 
deal respectively with their standard locomotive cranes, 
with wrecking cranes of 75 and 100 tons capacity, and 
with lifti: om Thé American Trading Company, 
6.8, Cru riars, E.C., are agents in this country for 
this firm. 

**Phillips’ Monthly ister,” to hand from Mr. Charles 
D. Phillips, Newport, Mon., contains particulars of a 
large number of new and second-hand machines, includ- 
ing lathes of all kinds, punching and shearing-machines, 
and. other thin tm pamps, boilers, lighting plant, 
hoisting machinery, foundry plant, &. A supplement 
is devoted to electrical machinery, motor vehicles, &c. 


Messrs. Siemens Brothers and Co., Limited, Queen 
Anne’s Chambers, 8S.W., have just issued a new price- 
sheet, No. 504, describing their optical pyrometer, which 
may be used for temperatures above 600 deg. This 
a tus consists of a telescope with electric lamp, a 
rheostat and milli-amperemeter, with a stand and a 
portable accumulator. 


The Butterley Company, Limited, Butterley Works, 
near Derby, have issued. a pamphlet of illustrations of 
work successfully carried out by them, including, for 
instance, the St. Pancras Station roof, the 1.8.R. bridge 
over the Godavari, of 56 spans of 150 ft. each, other 
brid roofs, &c., colliery plant, and other structural 
8 and iron work. 

Circulars from Fireproof Doors, Limited, 46, Kin 
William-street, E.C., are devoted to illustration an 
description of light “‘ nought” fireproof doors, made 
of stamped steel plates with filling of asbestos fibre. 
These doors are made in several patterns, plain ribbed or 
pannelled, and for all purposes, such as theatres, fac- 
tories, houses, &c. 

Messrs. B. Gibbons, Jun., Limited, and Gibbons 
Brothers, Limited, Dibdale Works, Dudley, have recently 
issued a daylight chart for the year. is is arran 
in three colours, white showing the hours of daylight, 
blue the hours of darkness that remain constant through- 
out the year, while in red are shown those hours which 
change during the year from hours of darkness or twilight 
to daylight in the summer. 


Messrs. Sharer and Young, Limited, Marmot Works, 
Alloa, send us a pamphlet describing their ‘‘ Marmot” 
a on the two-stroke cycle, air being com- 
pressed in the crank-chamber. The vaporiser, heated on 
starting, is kept at the proper eng ee by the effect 
of the explosions and compression. Water injection to the 
cylinders is used. Epicyclic reversing gear is provided. 

rices and dimensions are given. 

A phlet and circular to hand from the Thorn and 
Hoddle Acetylene Company, Limited, 151, Victoria-street, 

W.., are devoted to the ‘‘ Incanto” oxy-acetylene system 
of autogenous welding. The pamphlet describes the 
apparatus required and the process, together with notes 
on cost of working, &c., while several examples of work 
done are illustrated, including motor-cylinder water- 
jacket ~ a tube work, repair of cracked bells, and 
other work. 

A neatly-got-up pamphlet comes from the Vacuum 
Brake Company, Limited, 32, Queen Victoria-street, 
E.C. This is well printed and illustrated and has been 
brought out with the object of facilitating ordering of 
spare parts and new equipment, &c., all parts havin 
been given reference numbers for this purpose. Al 
standard equipment and parts are referred to, including 
combination ejectors, steam-brake valve, rapid-action 
panty - high-speed ball-valves. Slip-couplings are also 

t with. 


Messrs. Ferranti, Limited, Hollinwood, Lancs, have 
forwarded us leaflets illustrating and giv prices of 
their current transformers, both of the switch and 
portable types. For currents of above 200 amperes the 
primary is a straight bar through the core, a bus-bar 
acting as the pri in switchboard circuits if desired. 
They are specially Senigned for operating indicating- 
ammeters, wattmeters, &c., and are thoroughly well 
built, both mechanically and electrically. 





Tue AvsTRiAN Navy.—The Austro-Hungarian Ad- 
miralty has commeneed the construction at Pola of 
cruiser which is to have a displacement of 3500 tons, 
and to be named the Admiral Spaun. The cruiser is 00 
replace the Zara. Three Austro-Hungarian ironclads, in 
course of construction, or in contemplation, are to recelve 
the names of the Francis Ferdinand, the Radstzki, and 
the Zrinyi, 
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THE IRON AND STEEL INSTITUTE. 


In our last issue wé gave an account of the open- 
ing proceedings at the recent annual general meeti 
of the Iron and Steel Institute, which commen 
on Thursday, the 14th inst., and was continued on 
the following day. We now complete our report. 
Two papers were read on Thursday, the 14th inst., 
the first being a contribution by Mr. Andrew 
Lamberton, Member of Council, Past-President of 
the West of Scotland Iron and Steel Institute, of 
Sunnyside Engine Works, Coatbridge, N.B., on 


IMPROVEMENTS IN Prate-Rotiine Mits. 
This paper we printed in full in our last issue 
(see page 663 ante). The discussion was opened 


by Mr. James Riley, who said that Mr. Lamberton | La 


had spoken at their meetings on comparatively few 
occasions, but when he did so he conveyed the 
impression that he was thoroughly conversant with 
the subject he’ dealt with, for he put forward his 
views in vigorous and lucid terms. e, Mr. Riley, 
had, in former years, discussed many points with 
the author of the paper, and they had also occa- 
sionally coliaborated together. In his opening 
remarks, Mr. Lamberton had stated that present- 
day improvements in rolling-mill installations had 
resulted in some cases in trebling their capacity, 
and this was certainly no exaggeration. When, 
thirty years ago, he (Mr. Riley) went to Scotland, 
the rolling-mill output was, comparatively, a 
very low one, and when an increase was asked 
for, innumerable difficulties were put forward. Since 
that early date the output had been multiplied 
twenty-fold. He did not, however, agree entirely 
with the author’s remarks in regard to the three- 
high mill; his comparisons between that and the 
two-high mill were striking, but he had referred 
toa three-high American mill, and that contained 
a number of intricate parts. He liked the improved 
mill described, but feared that several complica- 
tions had been introduced in what he called the 
steam part of the installation. The remaining 
portion seemed to him satisfactory; and, seeing that 
the author could roll light plates 5 ft. wide in 
lengths of 30 ft., he thus reduced the proportion 
of scrap, and he had, no doubt, met his point. 

Mr. J. H. Harrison agreed to the majority of the 
explanations given in the paper. Referring to the 
statement made to the effect that during the final 
pass in the finishing-rolls the roughing-rolls were 
also put down in light contact with the plate, in 
order to correct the tendency the plate had to 
become waved, he did not think the ‘‘ mangling” 
action claimed to be secured by this means had any 
very great efficiency ; he thought the plate would 
be dragging through the roughing-rolls, and would 
thus become stretched, and he preferred that a 
roughing-mill should remain as such, the “man- 
gling” being done separately. The high surface- 
finish of British plates meant a higher cost of 
production, but it was desirable that this quality 
should be maintained ; also that all plates should 
be supplied perfectly flat, but ‘“‘ mangling” should 
be carried out separately after rolling. Engineers 
should not be expected to flatten out the plates they 
received, for this duty rested with the makers of 
the plates. As to the statement put forward in the 
last part of the paper, according to which the 
increased speed of driving enabled plates to be 
rolled with such rapidity that the cooling effect 
produced by working the rolls wet was discounted 
by the heat generated by the work expended on 
the plate in reduced time, this looked very much 
like heating a plate by the rolling-mill, the engine, 
and the boiler, and this was certainly a much too 
expensive way of heating. 

Mr. J. M. Gledhilt said he produced heavy 
plates for armour-plates, but the design proposed 
by Mr. Lamberton for different classes of work 
appealed to him. With regard to rapidity in rolling, 
which formed a point of the paper, he thought 
that, although this point was achieved, there might 
occur, in the arrangements set forth, a tearing 
action on the surface of the plate. He instanced 
what took place in armour-plate manufacture ; in 
the case of armour-plates both surfaces were very 
often extended in the process of rolling, the centre 
of the ingot was not, or was much later, worked 
up by the process, the action resulting in rendering 
the sides of the plates concave. The author ran 
the roughing-rolls slow and finished the plate at 
& higher speed ; this, he said, had a double advan- 
tage, one being to equalise the load upon the engine; 
uamunity from breakdowns was an important factor, 





which had to be considered, so that there should 
be no stoppage. This point, immunity from break- 
downs, was one which he, ‘the speaker, had to take 
also seriously into account when désigning armour- 
plate mills; and fearing that cast housings would 
not offer sufficient strength, and seeing also that 
their manufacture was surrounded by difficulties, 
he had decided to forge them under a 12,000-ton 

ress, and to cut them out for taking the rolls. 

he rolls were 4 ft. in diameter and 13 ft. 6 in. 
face, of nickel steel, each roll weighing 58 tons. 
The engine was of the marine ylinder type, 
and its cylinders were also of fo steel. The 
live rollers were of forged steel, 2 ft. in diameter 
and 11 ft. face. In concluding, he asked what was 
the percentage of steam economy obtained by Mr. 
mberton, as compared with other engines for 
rolling-mill practice. 

Mr. P. N. Cunningham believed the design advo- 
cated by the author would be adopted in the future. 
An increase in the speed of rolling was a good thing, 
but up to now the reason why less power was taken 
from hard rolls, in cases where more power would 
have proved an advantage, had reference to the 
structure of the rolls and the strength of the hous- 
ings. It should be possible to put as much power 
on the plate as the engine could develop. He 
referred also briefly to the difficulties which for- 
merly obtained in securing higher rolling speeds ; 
also to a three-high mill with vertical guide-rolls he 
saw in the United States ; and he stated that he 
found the’work done by the hard rolls was a third 
of the total, the soft rolls doing two-thirds. By 
rolling with both sets of rolls wet, less oxide would 
develop on the plates than when rolling perfectly 


. E. Crowe preferred two sets of three-high 
mills, with hard and soft rolls, driven by inde- 
pendent engines, although he found favourable 
points in Mr. Lamberton’s design in regard to out- 
put. At first he thought the plates might turn up 
between the two sets of rolls in tandem, and not 
pass through both sets ; but he saw from the large- 
scale drawing shown at the meeting that hanging 
guides had been provided between the two sets of 
rolls to prevent the plates from turning up. As 
was stated in the paper, time was taken up by 
changing over from one mill to an adjacent one. 
The output given was a good one, but output 
largely depended upon the size and the shape of 
the slab as it came from the cogging-mill. The 
standards, he thought, might perhaps be mounted 
further apart, to facilitate the men getting between 
the two mills for putting matters straight; but this 
would involve larger pinions. He offered con- 
gratulations on the design of the engine. 

Mr. E. J. Duff, referring to the output of 400 
tons per day of ten hours mentioned in the paper, 
stated that in a three-high mill that figure had 
frequently been exceeded, the other advantages 
alluded to in the concluding remarks of the Peper 
having also been obtained as oo they 1890. e 
plates manufactured were quite flat, and had a 
perfect surface ; in fact, he had never seen better 
plates. In full working the mill he alluded to 
could not be kept supplied with one gang of 
furnace-men. The design referred to was no doubt 
successful, but the same good results could also be 
achieved with a three-high installation. 

In replying first to Mr. Riley’s remarks, Mr. 
Lamberton said that there were no complications 
whatever in his engine ; it was a most simple one 
and worked as rapidly as a double-compound 
tandem ; he had departed from current practice 
and had put in two cylinders only, as against four. 
He had effected steam economy, and there were no 
complications in overhauling the engine. For 
straightening the plates, the soft roughing - rolls 
were put in light contact and then eased ; there 
was only a very slight stretching action, and the 
plates did not wobble in the process. He fully 
agreed that all plates should be delivered absolutely 
straight, and he obtained this by the ‘* mangling ” 
action he had described. He did not count upon 
heating the plates by the speed, but rolled as hard 
and as rapidly as he possibly could. Mr. Gledhill’s 
remarks were applicable to armour-plate manufac- 
ture, the conditions ruling which were different 
from those applicable to thinner plates, and the 
plates produced in his, Mr. Lamberton’s, mill were 
excellent throughout all their thickness. As to 
forged housings, there was a fortune in them, and 
he would never be paid for making them otherwise 
than cast. If the rolls were worked wet, their life 
would be increased, and their surface maintained ; 





their necks would also be prevented from cutting; 
and there would also be a saving in lubrication. 
We should, he thought, :adopt .wet rolling without 
delay. Alluding to Mr. Crowe’s remarks on the 
matter of two sets of rolls with ind ent 
engines, he stated that he had been ed to 
design one mill, not two; and the. largest output 
with the smallest possible expenditure was the 
blem he had been asked to solve. The guide 
e had fitted between the roughing and finishing- 
rolls did away with all trouble in regard to the 
= eg turning upwards in the process of rolling. 
he thickness of the slabs was 4 in. or 44 in. There 
was no advantage in putting the housings further 
apart. The use of electric drive was simply a 
uestion of price ; it required two motors—one for 
the roughing, and one for the finishing-rolls—and 
this in first cost Inthe matter of output 
he questioned whether it was possible to supply a 
plate-mill faster than by a slab every two minutes, 
and to remove in time the finished plate after 
rolling. If it could not be done, there was no 
need to argue much upon that point. An increased 
output not only involved the machine to give it, 
but all the other facilities to deal with it. 
After a vote of thanks to Mr. Lamberton, pro- 
posed by the Chairman, the following paper, on 


A New Faticus Test ror Iron anp Steet, 


was read by its author, Dr. T. E. Stanton. We 
reproduce this paper in full on page 697 of the 
present issue. 

In opening the discussion, Mr. Gledhill said the 
paper formed a very instructive essay on a very 
ingenious method of testing. He would, however, 
have liked to see a reference to the finding of the 
limit of elasticity, and would also propose that the 
test-pieces should be taken transversely as well as 
longitudinally. 

Mr. Hadfield, after congratulating the author on 
his new method, asked whether there were avail- 
able any other tests of the nickel-steel rails, which 
had been found much a to others as regards 
resistance to rolling abrasion and resistance to 
alternate bending. e would also like to see their 
chemical analysis, for the percentage of nickel 
should be considered in combination with the 
other constituents. It would be interesting to 
know also what were the records of the rails in 
actual service. The method proposed was a new 
method of research ; actual working conditions were 
severe, and all attempts made to enable a maker to 
ascertain the safety of the material he produced— 
rails in the Fos ena instance—were to be welcomed. 

Mr. A. Windsor Richards was glad to state that 
Dr. Stanton was working in the right direction when 
endeavouring to design a machine that would give a 
test corresponding to what occurred on a rail when 
under traflic; he feared, however, that-his paper did 
not give quite the required information. The results 
could not be comparable, seeing that the hard and 
soft rails had been tested under different circum- 
stances. The hard one had been cracked on the out- 
side edge, the soft one on the centre of the surfaces, 
and this n ily gave different results. The rail 
marked No. 11 was a bad rail from many modern 
points of view, its analysis showed it to be a very 
soft rail with lo percentage of phosphorus ; the 
physical tests confirmed that. But this same 

il had stood thirty - five years’ service on the 
track. Had it been manufactured at the present 
day and tested on the method proposed by the 
author, engineers would most probably have de- 
clined to accept it, and it would not have been put 
in the track at all. He, the speaker, had carried out 
experiments with rails that had been in service 
during twenty-five and thirty-five years ona main 
line, and had found them to be high in phosphorus 
or sulphur, or both, and when they had been 
removed they showed but little signs of wear, 
having lost probably 6 per cent. of their original 
area. These same rails, however, when subjected 
to reversal of stress, quickly broke down. He had 
but seldom found breakdowns in rails with a high 
percentage of phosphorus or sulphur, unpless this 
was accompanied by a flaw. Dr. Stanton had been 
unfortunate in the selection of his test-pieces— 
he had taken them from the part which was most 

ted. This was also the weakest part of the 

and one which never came into use. It would 

not be missed if it were bored out. He should have 
cut a thin layer just under the ing surface, 
because it was the head of the rail that came into 
actual use. Mr. A. Windsor Richards added that 
he thought that he could recognise the rail referred 
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to under No. 913, containing nickel, chromium, 
aud cobalt, as one made by a process which he h 
described before the Institute... 
~“Mr. -E. H. Saniter complimented the author of 
the ‘paper on the ingenuity of his method, but'said 
that the test-pieces having been taken in a longi- 
tudinal direction, two sides of the ring had a longi- 
tudinal fibre and two sides a transversal fibre, and 
this would cause the ring to break. In service, 
the tail would fracture practically always through 
the head at right angles to the fibre. The rin 
should therefore be obtained from the transversa 
section, but, then, when the ring fractured, the 
fracture would still be along the length of the rail, 
and not in the direction in which fracture took 
place in actual working. The process of ring- 
testing was unsuitable for solving the problem. 
The ring revolved at a high speed, and one 
would require to know in what way the first 
fracture of the ring was ascertained. Did the ring 
collapse, or was the indication obtained in another 
way Pe Phe table of dimensions must surely con- 
tain a misprint, seeiog that the internal diameter 
plus the thickness did not equal the external 
diameter ; and the stress in tons per square inch 
for Set III. was given as 36.7, while it should be 
48.9 tons if calculated from the figures of dimen- 
sions given in the paper. The results of stresses 
given--namely, 33.6, 40, and 36.7 (which should 
be 48 9) tons per square inch—would tend to show 
that the method of test proposed was an unreliable 
one. 

Mr. W. R. Webster, Philadelphia, found that 
the paper contained much interesting data, and 
hoped the author would continue his investiga- 
tions, after taking a specimen from a different 
position in the rail-head. 

In replying, Dr. Stanton thanked Mr. Hadfield 
for his remarks, and stated that the Great Northern 
Railway Company would not supply further data 
on the rails tested. In reply to the other criticism 
put forward, he would only add that he had desired 
more to illustrate a new method of carrying out 
rapid tests than results. He had experienced some 
uncertainty in selecting the position of the test- 
pieces ; but these could be cut in any other direc- 
tion, and in any place. He would consider the 
matter further. 

The meeting was resumed on Friday, the 15th 
inst., when the first paper taken was that on 


Cast IRoN In THE ConsTRUCTION OF CHEMICAL 
Piant, 

by Mr. F. J. R. Carulla, Derby, which we repro- 
duce ia full on page 695 of the present issue. This, 
as will be seen, deals with the qualities of cast iron 
to be selected in various chemical installations, and 
with the way in which these qualities behave in 
service. 

Professor Turner, who opened the discussion, 
stated he had only just received a copy of the 
paper, otherwise he would have brought samples 
to illustrate his remarks. We knew, he said, that 
alkalis were protective of iron vessels, and in 
regard to this, theories on the formation of rust 
had lately been brought forward. Ammonia would 
protect iron from rust, and no trouble was ex- 
perienced with iron vessels containing it. But 
when dealing with acids the question was quite 
different, for these destroyed vessels more or 
less rapidly ; cven acetic acid gradually destroyed 
iron, and left what might be called a residue, 
exact y of the shape of the original casting, but 
much lighter in weight, and such that it could 
be cut by a knife. Hydrochloric acid was epecially 
difficult to deal with, and he knew of no grade 
of iron that could stand it continuously. Experi- 
ments he had made with cast iron containing a very 
high Lt aga of silicon showed that this stood re- 
markably well, and with hydrochloric acid it took a 
much longer time to dissolve ; but if a solution were 
boiled, that acid rapidly di:solved high-silicon icon 
also. He had experimented with different mixtures 
of cast iron from those referred to by Mr. Carulla. 
In the treatment of nitre for producing nitric acid 
some pans had lasted a longer, and some a shorter, 
time. White cast iron was undoubtedly more suit- 
able than grey. Open - grain iron was readily 


attacked, while close grain stood comparatively 
remarkably well. 

Mr. F. W. Harbord confirmed Mr. Carulla’s 
experience that white cast iron gave much better 
results than grey. 

Mr. Stead remarked that the paper opened a very 
large field for discussion. The man who knew 





everything would be a very wise man indeed, and 


ad | apparently it had not occurred to the writer of the 


paper why sulphuric acid, for example, took months, 
and sometimes years, to destroy a vessel. To his, 
the speaker’s, mind, the action of this acid.on the 
surface of the vessel gave rise to the formation of 
an insoluble coating protecting the metal, while 
exactly the opposite occurred with hydrochloric 
acid, when the metal surface was always free to be 
attacked by corrosion. LHe had studied the matter 
of corrosion, and had found also that white cast 
iron was of greater resistance to hydrochloric acid 
than grey. The presence of graphite in the metal 
caused an electric eouple to be set up, and there fol- 
lowed a rapid solution of the iron, while carbide of 
iron gave rise to only a small reaction. The higher 
the percentage of carbide of iron the more resistant 
was the iron for this particular purpose. He asked 
whether Mr. Carulla had tried the chilling of 
large pans, a method which, however, would entail 
mapny wasters. The problem of manufacturing 
pans for the different chemical processes was also 
one that interested ironfounders, who should say 
in what way they were prepared to aid in the 
matter. The spongy deposit formed was a well- 
known occurrence, Fut a deposit of a similar kind 
was sometimes formed simply by the action of 
steam alone ; and how could that be explained ? He 
had also found that a high percentage of silicon in 
the iron had the effect of largely increasing the resist- 
ance of the metal to the action of acids, but thought 
that a very high percentage, as proposed by Professor 
Turner, would cause pans to have no resistance at 
all ; they would be so fragile that they would break 
all to pieces. The problem, he repeated, was also 
one for ironfounders, who, he hoped, would contri- 
bute to the discussion. 

Mr. Hall gave his experience as regards silicon in 
steel pickling-baths for the tinplate industry ; it 
rendered tinning impossible. 

Professor Turner confirmed Mr. Stead’s remarks 
as to the brittleness due to a high percentage of 
silicon in the cast iron, but thought that if the 
vessels were not hammered or turned they could 
be used, and a trial should be made in increasing 
that component. 

Mr. Carulls, in replying, said he would be 
unable to deal verbally with all the points that 
had been raised; he would, however, consider 
them in all their aspects and would deal with them 
by correspondence published in the Proceedings. 
In regard to the manufacture of acetic acid, referred 
to by Professor Turner, some firms had given up the 
use of iron pans, and had replaced them by pans 
made of aluminium. He noted that the remarks 
made by the different spcakers had confirmed his 
own experience to the effect that white cast iron was 
less acted upon by acids than grey. With reference 
to Mr. Stead’s objections to using, for the purpose 
in discussion, a pig iron with a high percentage of 
silicon, if it were found that this brand really 
resisted the action of acids, methods for rendering 
it useful for inside linings would certainly be 
devised. The object was to find a vessel which 
would resist corrosion for a sufficiently long time 
to pay ; it would not pay, he thought, if it resisted 
for double the length of time only. As to the action 
of steam producing the deposit alluded to by Mr. 
Stead, this occurrence was quite new to him, and 
it might, perhaps, be found, after all, that steam 
was at the bottom of the difficulty he, Mr. Carulla, 
had met with ; steam being extremely pure water, 
it might have an action that water in itself would 
not have. 

In thanking Mr. Carulla for his paper, the Chair- 
man said that he believed physicists frequently 
lost sight of that peculiarity of matter called its 
**cussedness.” We did not know everything in 
regard to matter; if we did, in fact, the Institute 
would have no further reason to exist. He also 
referred to an experience of his own in former 

ears, on the subject dealt with, where, in an instal- 
ation dealing with dilute liquor, crystallisation was 
so heavy that he had been obliged, after several 
other measures had been experimented upon, to 
replace the closed-in pipes by open channels. 
he next paper taken was one by Mr. W. Rosen- 
hain, on 


THe MetaLiurcicaL anp CuemtcaL Lapora- 
TORIES IN THE Natronat PuystcaL LapoRaTory. 

A brief abstract of this was given by the author, 
who éxtended a cordial invitation to the members 
to visit the laboratories and examine them in detail 
during tho afternoon. 





The Chairman, in returning thanks, said this was 
hardly a paper which lent itself to discussion, and 
he asked members to send in their written com- 
munications for publication in the Proceedings. 
He added that the Institute largely contributed to 
the funds of the Laboratory, and it was only right 
that the latter. should have contributed the paper 
in question. Our readers will find a detailed 
description of the Laboratories in two of our forner 
issues, pages 389 and 423 ante. 

The next contribution was one on 


Tue Pyrometric INSTALLATION IN THE GuN 
Section, Roya Gon anp CARRIAGE Facrorties, 
WooLwicu, 

by Mr. W. Lambert, which, in the absence of the 

author, was read in abstract by the Secretary of 

the Institute. In this paper, the author stated 
that the system followed et Woolwich had for its 
object to control the thermal treatment of the steel 
subsequently used in the construction of ordnance, 
the thermal treatment being held to comprise the 
heating of the steel for forging operations, together 
with the heating for the subsequent annealing, oil- 
hardening, tempering, and shrinking operations. 

He then gave a history of the attempts made to 

control temperatures pyrometrically, and made 

allusions to the various instruments used: the 

Bystrom pyrometer—a prototype of the Siemens 

water pyrometer ; the Siemens electrical resist- 

ance pyrometer ; a galvanometer, being a modifica- 
tion, devised by Colonel Holden, of tha d’Arsonval 
galvanometer; a pyrometer of the recording 
pattern, made to the specification of the instru- 
ment uzed by the late Sir W. Roberts-Austen, 
and designed for his work at the Mint, by Colonel 
Holden. The latter instruments had formed the 
nucleus of the Woolwich installation, which was 
now regarded as one of the most complete pyro- 
metric installations in the kingdom. This is 
described and illustrated in the paper, and a list is 
given of the furnaces of each class at present 
included in the system. The furnaces, the author 
said, were sixty in number, including large furnaces 
for gun-forgings, small ones for gun-fittings, furnaces 
for shrinking heats, and various others heated by 
producer-gas, coal or coke firing, and lighting gas. 
All the furnaces were wired up to, and are under 
pyrometric control from, the metallurgical labora- 
tory ; the larger sections had also an indépendent 
instrument-room, fitted with a simple indicating 
iostrument. The temperature of boiling water was 
taken as a common zero for the temperature scale 
of all the instruments comprising the installation, 

and a galvanometer once installed remained for a 

considerable period without any sensible altera- 

tion of the zero. This resulted from the fact that the 
effects of vibration were so minimised by the method 
adopted for the suspension of the galvanometer, 
and also from the fact that the moving coil was sus- 
pended on a flat wire, this reducing greatly the 
tendency to zero creep. The men were trained to 
make frequent observations throughout the day, 
especially when nearing the finishing temperature 
at which the forging was being treated. The 
mufiies are illustrated and described, and a repro- 
duction of a typical daily record is given, in the 
paper. ’ ' 

On being invited to open the discussion, Sir 

Thomas Wrightson said he had had some experi- 

ence with the pyrometer used by the late Sir W. 

Roberts-Austen, with which he had carried out 

some tests, and he had read a paper on the subject 

before the Royal Society, but had only just received 
that hint, | by Mr. Lambert to the Institute. 
After a few remarks made by Mr. Rosenhain 
with regard to deflection and to the precautions 
which had been taken by the author to protect the 
wires from the action of the gases or metallic 
vapours from the furnaces, Mr. Gledhill stated that 
pyrometry was a most important question in the 
manufacture of war material. The Government's 
tests for ordnance were very rigid ; no latitude was 
allowed, and the conditions set forth had to be fol- 
lowed to the letter. The heat treatment in all its 
details had to be carried out accurately, and this 
could only be done by using such installations as the 
one described in the paper. All those who were 
interested in gun construction were indebted to the 
Gun Factory for having qanter permission to in- 
spect the pyrometric installation at Woolwich. The 
use of pyrometers formed a great aid in the manu 
facture of, for example, a gun-tube weighing ~' 
tons; tte physical tests and the composition of 
such a tube had to be identical throughout, but the 
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thickness at the ends was different, resulting in a 
diferent mass of metal, and the heat treatment in 
its various phases had to be carefully watched, so 
that the physical and chemical tests should afford 
the right results at both the breech and the muzzle 
ends. Pyrometric observations were the only means 
to secure this, and it was utterly impossible now to 
work on the old lines, and to judge temperature by 
colour. A good check in the hands of workmen 
was afforded by the Siemens pyrometer; but the 
author of the paper had put an accurate and definite 
method on record—one which made it possible to 
refer back to the complete history of a gun. 

Dr. Benedicks said he would like to see stated 
in the written communications which would be 
made what were the arrangements provided to 
control the temperature of the cold junction, as 
this constituted an important point. 

After a few remarks by Mr. W. H. Hatfield and 
Professor Turner on the calibrating of pyrometers, 
the Chairman stated that Mr. Lambert's attention 
would be called to the discussion, and he would be 
invited to communicate a written reply. The next 
paper, by Chevalier C. de Schwarz, on 


Uriisation oF Buast-ForNaAce Siac, 


was then read by its author. This gives an 
interesting history of the various ways in which 
blast-furnace slag has been utilised, the uses to 
which it has been put, and the methods of treating 
it to render it suitable for different purposes. The 
paper lays special stress on the utilisation of the 
slag for the manufacture of cement. 

In the course of Friday’s proceedings, the Car 
negie Gold Medal for research was awarded to Dr. 
C. A. F. Benedicks, lecturer in physical chemistry 
at the University of Upsala, Sweden. 

After the usual votes of thanks, the members 
reassembled in the Committee Room, in which the 
necessary preparations had been made for the 
display of lantern-slides, being photographs in 
colour on a single plate, and by a single exposure, 
of specimens of various metals. The plates had 
been prepared by Mr. E. F. Law, who had a paper 
on the subject, and who explained the various con- 
stituents of the specimens as they were projected 
in colour on the screen. The different tints of the 
various constituents were clearly apparent, and the 
display formed a most fitting and interesting con- 
clusion to the Institute meeting. 








MODERN DEVELOPMENT OF BRITISH 
FISHERY HARBOURS.—No. X * 


By H. C. M. Austen, Assoc. M. Iust. C.E. 


In view of the extensive changes which have 
been effected by the modern developments in 
British Fishery Harbours as outlined in foregoing 
articles, it is only natural to find that several im- 
portant legislative measures have been adopted in 
order to meet these new conditions. Treaties and 
conventions with foreign Powers have been made, 
and their provisions duly ratified by Acts of Parlia- 
ment, and, without doubt, it may be said that 
every step of the kind has been undertaken with 
effective results, not_ only to encourage fishermen, 
but to protect their lives and property, and gener- 
ally to establish the fishing industry on an inter- 
national basis of mutual safety and goodwill. 

Admittedly much has been done to amend old 
laws and create new ones for the better regulation 
of our sea fisheries. The present system of ad- 
ministration, however, especially in relation to 
harbours which accommodate this class of trade, 
still lacks cohesion, and it is only by the centralisa- 
tion of authority and by consolidating the various 
interests concerned that the fishing industry can 
be governed satisfactorily and expeditiously. 

The following list of Acts, the first made in 1883, 
embraces the period covered in these articles. 
Their principal provisions are also outlined, so that, 
before proceeding to discuss the machinery where- 
by the business of fishery harbours is kept in 
motion, a brief but comprehensive record may be 
made of their administrative development within 
the last quarter of a century. 





* No. I, article of the series was published on Fe 
1907, page 167; No. IL. on March 171907, page 261; No. t 
on April 26, page 542; No. IV. on May 31, page 701, re. 
spectively of vol. Ixxxiii. ; No. V. appeared on Jaly 12, 
—. ; No. VI. on tember 20, page 383; No. VII. 
n October 25, page 543; No. VIII. on December 20, 


07, page 831, of vol. Ixxxiv. ; and No. [X. on March 27, 
S page 395, 





Unrten Kryepom. 
Sea Fisheries Regulation Act, 1883. 

This Act carried into effect our convention with 
Germany, Belgium, Denmark, France, and Holland 
concerning the North Sea Fisheries, and amended the 
laws relating to British fisheries. The convention 
consists of thirty-nine articles. I.-IV., three- mile 
limit fixed and defined. V.-XIII., fishing-boats to be 
properly registered and gear to be marked. XIV.- 

XIIL., rules for drift net industry laid down. XXIV., 
general rules as regards lights to be conformed to b 
fishing-boats. XXV.-XXXIX., conditions under whi 
eas and enforcement of Act to be carried out set 
orth. His Majesty’s cruisers to supervise same. British 
Sea Fishery officers constituted, end their powers defined. 


Sea Fisheries R:gulation Act, 1891. 

This Act, an extension of previous Acts, carried into 
effect (1) a declaration between the United Kingdom and 
Belgium respecting North Sea fisheries whereby inter- 
national disputes id be referred to a commission of 
at least two officers oppmuees by Belgian Minister 
of ety Posts, an Telegraph, and two officers 
appointed by British Board of e, with view to more 
expeditious settlement of same and recovery of damoeges 
by simpler procedure; and (2) reducing to minimum 
injuries sustained from fouling of fishing-gear, &c., and 
empowering Local Fisheries Committee to appoint close- 
seasons for sea-fishing and to enforce existing Acts, giving 
them also wider jurisdiction over offences. 


North Sea Fisheries Act, 1893. 

This Act carried into effect international convention 
batween same countries as Sea Fisheries Act, 1883, and 
regulated Jiqnor traffic in North Sea. By it sale, _ 
chase, and exchange of spirits at sea is forbidden. 
Provisioning vessels to be licensed and to bear uniform 
mark. They must not carry more spirits aboard than are 
deemed requisite for consumption of the crew ; barter 
of wares for products, &c, cf fisheries forbidden. 
Administration of this Act to be carried out also as under 
Act of 1883. 


Convention between United Kingdom and Di rk, 1901. 

Under this convention the three-mile limit is to be 
observed by the former round the Farée Islands and 
Iceland, the fishing boasts to bear the recognised t 
registration letters and numbers, and the gear to be like- 
wise marked, and generally as per Act of 1883. 


ENGLAND AND WALES. 
Sea Fisheries Regulation Act, 1888. 

Sea Fisheries Districts constituted ; composition, repre- 
sentation, and powers of Local Sea Fisheries Committees 
defined. By-laws made. Inquiries may be held as to 
methods of fishing, cultivation of fish, and injuries to 
fishermen. Appointment of special fishery. officers and 
dec'aration of their powers. Jurisdiction in hands of 
local J.P.’s. Collection and return, in report form, of 
statistics ; expenees of same borne by 2 & fer- 
ences with head of ( Jontrolling Government Department 
(Board of Trade). General expenses to be met by count 
councils under Local Government Act, 1888, or by boroug 
rate, according to constitution of Committee. 

Board of Agriculture and Sea Fisheries Act, 1908. 

This Act transferred the powers and duties under pre- 
vious Acts relating to fisheries from the Board of Trade 
to the Bosrd of Agriculture, which thus became Board of 
Agriculture and Fisheries. This Act also made Mer- 
chandise Marks Act applicable to the produce of the fish- 
aan Sodueiey as well as to agricultural and ‘horticultural 
produce. 





ScorLanD. 
Fishery Board (Scotland) Act, 1882. 

This Act established the vesewy Board for Scotland, 
superseding the Board of British White Herring Fishery 
and Salmon Fisheries Commissioners. The Board to con- 
sist of the sheriffs of three sheriffdoms, six other members, 
all appointed by Crown, to hold office for five peers, subject 
to re appointment. Chairman and deputy chairman tobe 
nominated by Crown and to appoint secretary, who is 
paid by Treasury, as also is chairman. to appoint 
clerks and officers with offices in Edinburgh ; all expenses 
to be paid by Treasury. Board to send statistical report 
of the fisheries to the Secretary of State for Scotland, 
with suggestions for regulation and improvement thereof. 

Sei Fisheries (Scotland) Amendment Act, 1885. 

This Act empowered the Fishery Board to make JS 
laws enabling them to undertake experiments as to mode 
of fishing and culture of fish, and to .oo" close seasons 
for sea fishing if so desired ; steam ing vessels to be 
registered as other fishing boats, but with port letters and 
numbers on funnel as well. Curers to make returns to 
Board of all fish caught and eg oe them ; form of, and 

riods for, such returns to be fixed by Board of Trade. 
eaten of powera under previous Fishery Acts granted 
to Fishery officers, particularly with power to prosecute for 
offences in nearest sheriff court, awards in compensation 
being thereby made up to 1¢/, 

Crofters’ Holdings (Scotland) Act, 1886. 

This Act empowers Fishery Board for Scotland to 
make advances to persons ep in the fishing industry 
from sums placed at the disposal of the Board of 
Treasury—purposes, ¢.g., building, purchase, or repair of 
vessels, boats or gear, etc.—in order to encourage industry. 
Security, rate and payment of interest to be determined 
by for Scotland with consent of Treasury, and 
recoverable under Summary Jurisdiction Acts, 1864 and 
1881 ; Board to exhibit the account -for same in their 


annual report. 


Herring Fishery (Scotland) Act, 1889. . 
This Act constituted the official cran or quarter cran 
legal measure for the Scotch Sureing. Ging with the 
Board’s brand, al h herrings may be sold by weight, 
number, or in bulk. Herring fishing closed between J une 
1 and October 1 and on Sundays on west coast between 
Point of Ardnamuchan on nort Mull of Galloway on 
south. Beam and otter trawling forbidden within the three- 
mile limit and in certain specified bays and firths, except 
Solway and Pentland Firths. Board empowered to pre- 
vent trawling within a line from Duncansby Head, 
Caithness, to Rattray Point, Aberdeenshire. Powers 
also to make, alter and revoke by-laws and to vent 
landing or selling of fish illegally caught. Offenders 
liable to conviction under Summary Jurisdiction Acts, 
1864 and 1881. 
N.B.—37, 442 baskets received the official brand in 1906, 


Herring Fishery (Scotland) Act Amendment Act, 1890. 

This Act increased the fines and penalties arising from 
the infringement of the previous Act. 

Branding of Herring (Northumberland) Act, 1891. 

This Act removed all questions of doubt as to validity 
of branding or marking barrels or. half-berrels within 
administrative county of Northumberland, with powers 
and penalties given to Scotch Fishery Board. 

Fishery Board (Scotland) Extension of Powers Act, 1894. 

This Act empowers Fishery Board to use and apply 
grant (3000/.) made under 5 George 1V. c. 64 or part 
thereof in providing collateral security of any loan made 
by Public Works Loan Commissioners for the constrac- 
tion and improvement of harbours in 

Sea Fisheries Regulation (Scotland) Act, 1895. 

This Act altered the constitution of the Fishery Board 
to one of seven members—viz., a chairman, a sheriff of a 
county in Scotlard, a person of skill in the branches of 
science concerned with the habits and food of fishes, and 
four members representative of the various tea-fishing 
interests in Scotland. Scientific superintendent to be 
appointed by Secretary for Scotland, and paid m4 
Treasury. a-fisheries districts to be created, wit 
district committees of representative members to 
elected by vote. Representatives of various districts to 
hold annual meeting for consultative purposes. Board em- 
powered to prohibit seine-trawling for herrings within 
the three-mile limit,* the beam and otter trawling limit 
under Act, 1889, being extendable to 13 miles from the 
coast.+ District Fishery cfficers to be appointed, and 
assisted, if necessary, in their work by cfficers of the 
Board. Board granted powers for the general protection 
and eons of the Sea Fisheries under Summary 
Jurisdiction Acts. 

Public Works Loan Act, 1896. 

This Act authorises loans to te issued by the Public 
Works Loan Commiesioners to the Fishery Board of 
Scotland on the security of the annual grant (30002) 
under the Fisheries Act, 1824, on game terms as regards 
rate of interest and period of repayments as are — 
able to loans to harbour authorities under the Harbour 
and Passing Tolls, &c., Act, 1861—i.c., 3} per cent. on 
sums not exceeding 100,000/., for larger sums at a higher - 
ratenot exceeding 5 per cent.; period of repayment not to 
exceed fifty years. 


From the foregoing Acts it will be obseived 
that Scotland is more favoured than England and 
Wales in possessing a Fishery Board whose work 
is as practical and useful as it is comprehensive. 
The Scotch Fishery Board, which was established 
as long ago as 1882, and was reconstituted in 1895, 
is answerable direct to the Secretary of State for 
Scotland. Its work has increased with the growth 
of the trade by the gradual absorption of old 

owers and the acquisition of new ones, and the 
rd’s annual reports, which are monuments of 
efficiency, now form most valuable records of 
comparative trade and other results, extending, as 
they do, over a period of twenty-five years. The 
present administrative status of the Board may be 
ascertained by a perusal of the provisions of the 
various Acts, as well as of its by-laws—not given 
herewith ; and it will be seen that the Board is en- 
dowed with funds which extend their powers beyond 
the mere control of the fisheries, and—a most im- 
persent point—enable them to deal directly with 
arbour authorities. The officers of the Board, in 
addition to those enumerated in the Act of 1895, 
include a general and assistant-inspector of sea 
fisheries, who supervise the work of the various 
district fishery officers. Consulting engineers— 
Messrs. D. and C. Stevenson, MM. Inst. U. E., of 
Edinburgh—are also retained by the Board. The 
superintendence work is carried out by four cruisers 
be onging to the Board, together with certain ves- 
sels of H.M. Navy detailed for the purpose. Their 
duties consist in preventing illegal trawling, en- 





4 a sy only exercised in res of the Ballantrae 
peak, the Ayrshire coast, and of Loch Gruinart, 


y: 
_'t Not yet in operation, and will not come into } 
tion unless the provisions regarding it shall. have 





accepted as binding on their subjects by thé’State Signa * 
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THE FRANCO-BRITISH EXHIBITION; No 2 BUILDING. 
CONSTRUCTED BY MESSRS. GEORGE SANDS AND SON, ENGINEERS, NOTTINGHAM. 
(For Description, see Page 679.) 
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THE FRANCO-BRITISH EXHIBITION; 


No. 2 BUILDING. 


CONSTRUCTED BY MESSRS. GEORGE SANDS AND SON, ENGINEERS, NOTTINGHAM. 
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forcing Sea Fishery Acts, regulations, and Board's 
by-laws. The Board’s principal source of revenue, 
y 0 from grants under Acts, is derived from fees 
charged for branding herring-barrels, The gross 
annual income from branding fees during the last 
five years has varied between 60001. and 8000I. 
The cost of collection, however, has averaged about 
53001., so that sums ranging from 7001. to 27001. 
only have been cleared. Since 1881, 53,3571. has 
been the surplus voted to the Board by Parliament 
for branding fees, and has .been disposed of for 
telegraph guarantees (last payment 1896). scientific 
investigation, Eyemouth, Harbour Loan Guarantee 
and General Harbour Fund. From January, 1883, 
tw December 31, 1906, the expenditure controlled 
by the Board on erecting or improving, piers and 
harbours, thirty-two in number, has amounted to 
146,0001., of which 49,100). has been contributed 
by the various localities subsidised. The remainder, 
disposed of in grants, &c., made by the Board, in- 
cludes the special grant of 5000/. to Fraserburgh, 
mentioned on page 704 of EncingeRine for May 31, 
1907, and one of 1000/1. to Macduff, mentioned in 
article No. VI. (September 20, 1907, e 385). 
Grants have also been provisionally made to Port 
Seton, Craigenroan, Rosehearty, Craster, and Stone- 
haven, involving altegether a sum of 14,8501. Two 
hundred and forty-six loans to fishermen under the 
Crofters’ Holdings Act of 1886 have been made, 
amounting in all to 30,112I., but, owing to their un- 
satisfactory results as eg repayment, were dis- 
continued in 1891. Only 117 of these Joans have 
been fully discharged, and of the total 27,3811. has 
been recovered, the principal of the balance having 
been written off by Parliament as against the:assets 
of the Local Loans Fund. 

As regards England and Wales, business relating 
to the fishing industry by the Act of 1903 was, it 
will be seen, transferred from the Board of Trade 
to the Board of Agriculture. 

On February 6 of this year Sir William Holland in 
the House of Commons moved an amendment to 
the Address, ‘‘to raise the status of the Board of 
Trade. in the interests of the trade and commerce 
of the United Kingdom, and that it should be 
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‘placed on a par with the office of a Secretary of 
State.” The Board of Agriculture was the subject 
of a similar amendment, and, in reply, the Chan- 
cellor of the Exchequer promised a Government, 
not a Parliamentary, inquiry as to ‘‘ the allocation 
of functions and relative status and emoluments 
of different departments, with a view to redistri- 
buting. duties more scientifically, removing in- 
vidious distinctions, and generally improving the 
efficiency of the public service.” Whatever good 
_— result from this inquiry in so far as the Board 
of Trade’s status is concerned, bearing in mind the 
fact that the Scotch Fishery Board is answerable 
to the Secretary of State for Scotland, it is weleome 
news to hear that the hardest worked, yet most 
efficient, of all Government departments will per- 
haps be re-organised and reconstituted on lines 
more suitable to the importance of its work. 

The present occasion, therefore, when the duties 
of the Board of Trade and, incidentally, of the Board 
of Agriculture are undergoing consideration, would 
seem favourable for the establishment of a Fishery 
Board for England and Wales on similar lines to 
those of the Scotch Fishery Board already described. 
The labours of the Board of Agriculture are already 
sufficiently arduous and diverse without compli- 
cations arising from an enhanced title or additional 
responsibilities. There can be no doubt that the 
growing importance of our sea fisheries and, con- 
sequently, of the administration of the laws which 
govern them, demand separate control, placed in the 
hands of a board of representative and impartial 
officers, paid by the State, who, also on the Scotch 
principle, should be endowed with funds which will 
empower them, inter alia, to assist with advice and 
money such harbour authorities as serve or are 
likely to develop a substantiul fishing trade. 

The development of the fishing trade was traced 
in the second article of this series. Its present 
dimensions, however, amplifying figures then given, 
fully justify the statement that the importance of 
the industry is growing, and consequently that 
the time for the reform of its administration is ripe. 
During the year 1906 in Scotland, according to the 
Board’s Annual Report, issued in May, 1907, 
10,554 fishing-vessels, to the value of 4,117,5491., 
including gear, landed 7,593,369 cwt. of fish, 
worth 2,977,5931., thereby giving employment to 
92,305 persons, of whom 36-856 were engaged as 
fishermen on the boats. The number of fishermen 
alone has thus increased (see No. II., March 1, 
1907, page 262) since 1905 by 2,698, the total 
number of persons employed in the allied trades 
by 1406; thatis to say, fishmongers, fish-curers and 
buyers, coopers, gutters and kers, clerks, 
carters and labourers, boat-builders, net-manufac- 
turers and menders, barrel-stave makers, persons 
employed on board vessels curing, exporting and 
carrying fish, and importing salt, stave wood and 
hoops: 1,542,764 barrels of herrings and 71,268 cwt. 
¢ other fish were exported in 1906 from Scotland 
alone. 

The Board of Agriculture and Fisheries do not 
give statistics in their Annual Reports which 
enable a complete comparison to be made of the 
employment and trade conditions in England and 
Wales with those of Scotland on exactly similar 
lines. Indeed, if evidence were required that the 
Board of Agriculture and Fisheries, as at present 
constituted, are unable to cope adequately with their 
duties, the fact that their Report of Proceedings 
under Acts relating to Sea Fisheries for 1906 is not 
yet published would supply it! Such figures as are 
at present available, abstracted from other official 
Blue Books, show that in England and Wales 1167 
more fishermen than in 1905 were employed in 
1906, and 201 more fishing-boats registered. Her- 
rings exported from England were more valuable 
in 1996 than in the previous year by 156,326/., 
the quantity caught being greater by 219,332 cwt. 
In 1907, however, whilst the quantity increased 
by, 1,161,269 cwt., the prices realised fell off by 
193,2661. In Scotland the quantity for 1906 showed 
a smaller total catch by 362,949 barrels, though 
their value was greater by 306,083/. Fish of all 
sorts landed in England and Wales during 1907 was 
worth 8,164,000/., showing an increase over 1906 of 
198,6541., and over 1905 of 661, 2551. 

* Then, again, the formation of a Fishery Board for 
England and Wales, in conjunction with the 
Fis ap Eee for Scotland, would, by virtue of its 
more fully representative character, go far to pro- 
mote international acceptance by the various signs- 
tories of the North Sea Convention of 1883 of such 
laws and by-laws as the individual Powers deemed 





it expedient to make from time to time for the 
benefit of the industry asa whole. International 
conferences attended by deputations from these 
Boards, officially appointed and with plenary powers, 
together with representatives of the National Sea 
Fisheries’ Protection Association, might be held 
annually at the capital cities of each country in turn, 
thus establishing permanently an international com- 
mission on much the same lines as the present 
North Sea Investigation Committee, with a view to 
a comparison of scientific data, the preservation of 
fishing-grounds from depletion due to over-fishing, 
the limitation or readjustment of territorial waters, 
and the settlement of all outstanding disputes. 

As an argument in support of this suggestion, it 
is only necessary to refer to the anomalous posi- 
tion as regards trawling in the Moray Firth. It is 
iniquitous that areas closed to British fishing-vessele 
should be open to foreigners. Yet the Fishery 
Board’s by-law made under the Act of 1889, and 
first exercised in 1892, prohibiting trawling within 
a line drawn from Duncansby Head to Rattray 
Point, excludes the British trawler, whereas the 
foreign vessel refuses to recognise this by-law 
and stands by the Convention, which defines 
the territorial limit to a three-mile line outside 
and parallel to a straight line 10-miles long 
from shore to shore across all bays measured 
from points on the coast nearest to the sea. The 
by-law has been evaded by British-owned. and 
manned trawlers registering under the Norwegian 
flag, and many far-reaching complications of an in- 
ternational character have arisen, due chiefly to 
the irresolute enforcement of the Act in the early 
stages of the trouble. It is therefore to be hoped 
that Mr. Williamson’s Foreign Trawlers’ Regula- 
tion Bill, designed to mitigate this evil, will become 
law. The Bill seeks authority to prevent foreign 
trawlers landing fish illegally caught at all British 
ports, not only at Scotch ports, as at present, by 
establishing a register or ‘‘ black list,” to be kept 
by all customs ofticers and harbour authorities con- 
ceined, wherein the names and descriptions of 
vessels proved to have been fishing illegally are 
noted, special penalties attaching to British 
trawlers. A further Bill for the suppression of 
illegal Sehieg b trawl-vessels is being introduced 
this Session » te. Morton. 

A still more serious question perhaps, affecting 
the fishing industry, and one which opens up a wide 
field for political discussion, is that of tariffs im- 
posed by foreign Powers on all fish landed in those 
countries by British fishing-vessels. It is held in 
many quarters to be manifestly unfair that while 
foreign vessels, which are often subsidised by their 
own Governments, are free to compete in British 
markets on equal terms with British fishing-craft, 
the latter—if, owing to stress of weather, they may 
be driven to dispose of their catches at foreign ports 
—are charged a prohibitive tariff in the form of 
landing- fees. 

The work of the Harbour Grants Committee of 
the Board of Trade and its practical value to fishery 
harbour authorities were described in No. VI. 
(vol. lxxxiv., pages 383 and 384), The powers of 
this committee might well be vested in the pro- 
posed new Fishery Board. Under the present 
system of administration there is a liability for 
local authorities, controlled occasionally, it is to 
be feared, by individuals with private interests 
to satisfy, or influenced, perhaps, by professional 
men incapable of gauging trade results from di- 
vergent points of view, to embark on schemes 
which must inevitably cripple the financial re- 
sources of such authorities for many years to come, 
and so prevent the future development of their 
ports ata time and on lines that the ever-changing 
conditions of the trade may subsequently offer. 
Most careful and able inquiries are conducted by 
Captain Frederick, R.N., on behalf of the Board of 
Trade, when applications are made by fishery 
harbour authorities for grants in aid, but, pro- 
vided the local authorities are prepared to under- 
take two-thirds of the estimated expenditure—a 
very different thing too commonly from the actual 
poo rage gn | obtained the requisite Parlia- 
men wers, and are in a position to guarantee 
the mer hese of the works when completed, the 
Treasury, not being independently advised as to 
the engineering merits of such schemes, have no 
alternative but to carry into effect the Board of 
Trade’s formal recommendation by making the grant. 
It is therefore essential, for the protection of local 
interests, as well as of the se sy exchequer, that 
applications for grants in aid by harbour authorities, 





who are most satisfactorily constituted in the form 
of commissions or trusts, should be authoritatively 
considered by an unbiased tribunal as units in the 
general scheme of harbour accommodation and 
trade requirements for the particular sea fisherics 
district within which they may happen to lie. 

Thus the future development of fishery harbours, 
if placed within reasonable limits, under the 
control of a Fishery Board having the interests of the 
trade and public at heart, would be assured on the 
most prudent and economical lines, and in such a 
way as to justify State aid on a more generous 
scale, thereby not only fostering the nucleus of a 
powerful naval reserve in subsidising the enter- 
prise of the finest sailors in the world, the British 
fishermen, but protecting an industry which sup- 
plies a food-stuff of national value, and which 
secures a natural means of employment to those 
whose lives are spent round the coas‘s of the 
United Kingdom. 





THE NEW WORKS OF MESSRS. HANS 
RENOLD, LIMITED. 

Tue extensive chain-making business of Messrs. 
Hans Renold, Limited, was founded in 1879, when 
Mr. Renold, assisted only by a man anda boy, 
commenced the manufacture of chains for uge in 
textile machines. From these small beginnings, 
in a single rented room, the works have grown 
rapidly and continuously, until now the firm have 
two large works, containing over seven acreg of 
floor space, and finding employment for some 700 
workpeople. The growth of the business has been 
contemporaneous with the development of the 
chain as a practical means of transmitting power, 
and it is not too much to say that this branch of 
engineering owes its present position more to 
Mr. Hans Renold than to any other single man. 
In 1879 the first chain-driven cycle ever built was 
equipped with a Renold chain, supplied to Mr. 
James Starley, the founder of the cycle industry, 
and last year the firm turned out chains capable of 
transmitting over 30,000 H.P. for what may be 
called real engineering purposes, as distinct from 
the driving of motor-cars and cyoles, which absorbed 
an even greater quantity. 

Such a development would not have been 
possible had not chain-driving been proved to 
possess undeniable advantages over other forms of 
transmission in many cases. It has its limitations, 
of course, but there can be no doubt that these are 
very much over-estimated by those who are not 
familiar with what chains can do, and are doing, in 
commercial use to-day. Among many people there 
is more than a tendency to think that a chain- 
drive should only be employed when belts, ropes, 
or spur-wheels are practically impossible of applica- 
tion. That a chain should economically replace 
ropes or belts where these give reasonable satisfac- 
tion is a proposition which would hardly be enter- 
tained, yet the fact remains that in modern chains 
the older methods of transmission have to meet 
a most formidable competitor. It seems undeniabl< 
that more and better work can be got from a chain- 
driven machine-tool than from a belt-driven one, 
and that the saving is more than sufficient to 
neutralise any difference in initial cost. Moreover, 
for drives too short for belting, and too long fo 
gearing, the chain is frequently the only alterna- 
tive, while in situations where oil, heat, and 
moisture are met with the chain again finds a par- 
ticular usefulness. A modern chain runs as silently 
as a belt, and with the certainty of gear. Where 
shocks have to be encountered the slipping 
properties of the belt are paralleled by the action 
of a spring sprocket-wheel, which prevents the 
transmission of a jerk through the machinery. _ 

In Messrs. Hans Renold’s new works chain- 
driving is employed to an extent which appears 
astonishing to anyone accustomed to the usual run 
of engineering workshops. Although the machine- 
tools are for the most part comparatively light, the 
duty required of the chains is comparable with that 
required for belting in the general average factory, 
and the experience gained in the use of chains for 
driving-shafts and machine-tools for over twenty 
years has convinced the firm that the economy 
was so great as to justify the almost complete 
equipment of their new factory with chain-drives. 
We shall give figures in support of this statement 
later, and also deal with many interesting examples 
of the application of chains, but before doing 5°, 
and as an introduction to the description of the 
works where these chains are made and so largely 
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used, it will not be out of place to refer briefly to 
the chains themselves. 

Messrs. Hans Renold, Limited, make three prin- 
cipal types of chain, which, with their corresponding 
sprockets, are illustrated in Figs. 1 to 8 on page 
676. The block-chain shown in Fig. 1 is made 
with either flat or curved blocks in pitches from 
lin. up to 3 in., rising by quarter-inches, or in 
the form of extended pitches up to 12-in. pitch. It 
may be run at speeds up to 500 ft. per minute, and 
in the larger sizes is much used for conveyor and 
elevator work, as the links and blocks lend them- 
selves readily to the attachment of buckets, fingers, 
&c. In the smaller sizes it has many applications, 
such as for feed- drives on machine-tools and the like. 
The roller chain, Fig. 2, has the rivets surrounded 
by a steel bush, on which, again, is a roller, on 
which the sprocket-teeth act. As in the case of the 
former type, every wearing partis hardened. Roller- 
chains may be run up to 900 ft. per minute, and 
are made in hundreds of sizes, from } in. pitch 
upwards. They are used to an enormous extent in 
cycles and motor vehicles, and also for machine- 
driving. For jointing these chains a little jig, as 
shown in Fig. 3, is supplied which holds the parts 


ment is made quite clear in Figs. 7 and 8 on 
page 676. When the springs are in position the 
interior of the wheel is closed in by a cover-plate, 
to exclude dirt and to give a neat finish. As the 
springs are always in compression, whichever direc- 
tion the drive is in, there is practically no possi- 
bility whatever of anything going wrong with them. 

The silent chains are capable of running up to 
1250 ft. per minute, and, with special oiling pro- 
visions, even faster. They are made in eight 
pitches, from $ in. to 2 in., and up to 10 in. in 
width. Powers up to 500 horse-power can be 
transmitted with them, and larger sizes are now 
being developed. The teeth of these chains are 
ground to exact form before assembling, and the 
whole of the manufacturing operations in connec- 
tion with these and the other chains of Messrs. 
Renold’s manufacture are carried out with the 
most minute exactitude.’ Every bar of steel for 
use in the automatic lathes is previously machine- 
straightened, rough and finish ground until it is 
as true and perfect as it is possible to make it, and 
the systematic gauging and inspection of details 
after every operation render these chains worthy of 
being classed among the most perfect of commercial 
engineering productions. 





in position forriveting. The type of chain designed 
particularly for high speeds is the silent chain illus- 


The new works of Messrs. Renold are situated at 


which rest longitudinal joists dividing,the roof- 
bays. The span of each bay is exactly 20 ft., and 
the columns are also situated 20 ft. apart in the other 
direction. They were erected with great exactness 
to these centres for reasons which will become ob- 
vious, At every 10 ft,—that is, at the columns and 
halfway between—a pair of rolled joists run trans- 
versely across every bay, being built into the longi- 
tudinal joists underneath the roof gutters. Equal 
care was taken in spacing these transverse joists, and 
each pair is separated sufficiently to allow a bolt to be 
ssed between. These joists form the lower mem- 
rs ofthe principals of the roof-bays, but their 
main function is to support the line-shafting for the 
machinery. Many of the illustrations show the 
arrangement we have described, and Figs. 11 to 15, 
Plates XLV. and XLVI., may be referred to. 

The absolute similarity of every bay is of the 
utmost convenience for the shafting. Every line 
shaft is of the same length and runs in bearings at 
10 ft. centres, sus nded from the double joists just 
mentioned. By loosening the hanger-bolts which 
pass up between the joists any shafc may be slid to 
apy required extent across the bay, and its com- 
plete removal and re-erection elsewhere is only a 
matter of minutes. This system was largely in use 
in the old works, and when the autematic depart- 
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trated ia Fig. 4. It drives, even until worn out, 
with the sweetness of a belt. In the modern form 
of this chain segmental hardened bushes are fixed 
in the holes of each row of links, and bear on har- 
dened pins, the hole in the alternate links being 
recessed on one side to clear them. This allows of 
a continuous film of oil between the bearing sur- 
faces, which are doubled by the device, and adds 
enormously to the life of the chain. The method 
of bushing was illustrated in Encineerine of 
March 6 last, page 307 ante, and the bush recess and 
the clearance recess may be seen in the end holes 
of the chains shown in Fig. 4. A line drawing, 
which shows the arrangement more clearly, is given 
in Fig. 5, subjoined, being reproduced from our pre- 





vicus description. For jointing these chains a cramp 
is used, as shown in Fig. 6, page 676. The “holes 
are drawn into alignment by the cramp, when the 
bushings are inserted by means of a threader which 
passes through the central hole. In cases where 
the driving power is jerky, or where the load is 
liable to sudden fluctuations, a spring-drive is used. 
To obtain this one of the sprockets is made in two 
psrts—an outer toothed rim and an inner plate 
solid with the boss—the two being separated by 
Springs which transmit the torque. The arrange- 








Didsbury, a suburb of Manchester, on the south- 
west side, where the surroundings are still almost 
completely rural. The building is of one storey, 
under a saw-tooth roof, with northern lights, and 
covers an area of about 210,000 square feet. Except 
for sundry offices, &c., the whole of the area is open, 
thus constituting one immense shop, traversed by 
broad aisles which separate the various departments. 
Externally it is pleasing in appearance, and the 
cultivation of the remainder of the site gives an 
air of neatness and harmony with the surround- 
ings. A plen of the works is given in Fig. 9, an- 
nexed, which shows the general arrangement. The 
administrative department is situated next to the 
entrance, and the rest of the area is mainly given 
over to general manufacturing processes. The 
central aisle, forming a continuation of the 
entrance, and the transverse aisles crossing it, are 
indicated in the illustration. The roofs over these 
are of the centre-ridge type, with glass on both 
sides, as shown in Fig. 10, Plate XLV., which 
shows a view down the centre aisle. Fig. 11 shows 
a bay containing the small automatic lathes, and 
gives a good idea of the general style of the works. 
As will be seen from this, and other views of the 
interior, the shops are admirably lighted by day, 
while at night fisme arc lamps afford sufficient 
illumination for the very accurate work which is 
carried on. Ordinary plank flooring is used, except 
for the aisles, which are Jaid with roughed asphalt. 

In designing the shops, the principles of 
systematised construction and interchangeability of 
fixtures has been carried to its logical conclusion, 
and the result is an admirable example of what a 
factory of this nature should be. The columns 
supporting the roof are single rolled joists, on 





ment was transferred from Brook-street to Dids- 
bury, a distance of four miles, a gang of five men 
took down, transferred, and re-erected over 163 
machines in one month, no machine being stopped 
for more than two days. This was accomplished 
without Sunday or night work, and the feat is a 
remarkable evidence of what can be done with 
the system of interchangeability described. The 
counter-shafting is moved and fixed as easily as the 
line-shafting. The counter-shaft hangers are 
cramped to joists running lengthwise of the shop, 
and locked to the double joists where required by 
the pressure of screws. A reference to Figs. 12 
and 15 will make the arrangement clear. 

The whole of the line-shafting in the works is 
3 in. in diameter, and every line-shaft hanger is 
interchangeable with every other. The counter- 
shafting is of two sizes only—namely, 14 in. and 
2} in. in diameter and made to standard lengths. 
Striking gear, hangers, &c., are aleo interchange- 
able, and were made entirely by Messrs. Hans 
Renold, Limited. 

Electric power is employcd exclusively, the only 
boilers in the works being used for heating 
purposes. . Three-phase mains carrying current at 
6500 volts from the Manchester system are brought 
into a sub-station at the entrance of the worke. 
Here the current is transformed by means of static 
transformers to a pressure of 400 volts, and 
distributed to the lighting and power dircuits. 
There is no running machinery in the sub-station, 
which is capable of dealing with a maximum load 
of 800 horse-power with the present equipment. 
The price paid for current is according to a tariff, 
depending on the load-factor, but works out at 
something like 0.8d. per unit, metered on the high- 
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12,000-HORSE-POWER PARSONS-TYPE STEAM-TURBINE FOR BUENOS AYRES. 

































































































































CONSTRUCTED BY MR. FRANCO TOSI, LEGNANO, ITALY. 
(For Description, see Page 680.) 
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tension side. The works feeders are run along the. 


side of galleries which border the aisles dividing the 
departments. They are thus in full view every- 
where, but completely out of danger from accident. 
Here and there are small distributing and fuse 
boards for the lighting, these boards being within 
glass-covered boxes. ‘The leads to the motors are 
brought down between the flanges of the nearest 
column to ironclad starters at the motors. The 
galleries mentioned are well shown in Fig. 10. They 
are of comfortable width to walk along, and from 
them the shafting, .tc., may be inspected or reached. 

The whole of the motors in the works are 
similar and interchangeable. They are of the pro- 
tected three-phase type, manufactured by Messrs. 
Bruce Peebles and Co., and are mounted in pairs 
on concrete foundations, as shown in Fig. 14. 
Esch is rated at 12 horse-power, at 735 revolu- 
tions per minute, and will stand a 25 per cent. 
overload. They stand upon about half an inch 
of felt, and the starting-switches are shown 
mounted alongside them. Each motor drives its 
own line-shaft by means of a silent chain, and 
typical counter-shaft drives are shown in Figs. 12 
and 13. The ease with which the shafting may be 
rearranged when desired has already been alluded 
to, and will be evident from inspection of Fig. 
12. For machines taking not more than from 
3 to 4 horse-power, the type of counter-shaft 
shown in Fig. 12 is used. The starting-clutch is 
of the coil type, and is actuated by a lever moved 
by an eccentric pin, which works in a slot through 
the lever. Rods hanging down in reach of the 
machine-operator serve to rotate a pulley fixed to 
the shaft which carries the eccentric pin. The 
striking-gear is better illustrated in Fig. 13, which 
shows a cone-clutch used for drives up to any power 
required. Messrs. Renold have made _ these 
clutches for counter-shaft work up to 20 horse- 
power, and are developing sizes up to 100 horse- 
power. The clutch is completely enclosed, and 

rovided with well-oiled self-contained thrust- 

earings. A view of the shafting over one of the 
automatic bays is given in Fig. 15, which also 
shows how the counter-shaft joists are fixed to the 
main girders. It will be seen that the machine- 
drive in this case is by belting. Belts, however, are 
only used for quite the lighter automatics. Fig. 16 
shows one bay in the automatic department, where 
chain-drives are employed for all line-shaft and 
counter-shaft drives, and for the spindles of the 
larger machines. The angle at which the auto- 
matics are set, to allow the stock in one to clear 
the bed of the next, appears to make no difference 
to the running of the chains. 

The use of chain-drives to the extent indicated 
at once brings up the question as to whether the 
practice is commercially sound or merely an out- 
come of great enthusiasm on the part of a firm 
whose business it is to make chains. As the point 
is of no little importance, we shall give Messrs. 
Renold’s conclusions at some length, and feel it 
needless to remark that the reputation and long 
experience of the firm give them a weight which 
will ensure for them the consideration of engineers. 

In the first place, it is stated that a saving of over 
20 per cent. is effected in the power bill, while the 
production is increased from 15 to 25 per cent. The 
work done is better—in some cases most strikingly 
better—and the tools last considerably longer, this 
last fact, of course, increasing the output. The 
shops are quite as silent, if not more so, as belt- 
driven shops, and more machines can be accommo- 
dated. As regards this, it would have been quite 
impossible with belt transmission to arrange four 
rows of automatics in a 20-ft. bay and drive them 
from two line-shafts and four counter-shafts, as is 
shown in Fig. 11. Overhead, light and space are 
saved, as the chain-sprockets are from 50 to 80 per 
cent, less in width, and from 30 to 50 per cent. less 
in diameter than belt pulleys. 

As regards cost, the estimate for pulleys and 
belting to transmit the pow»r in this room from five 
motors to eight line-shafts and 178 counter-shafts, 
taking 8-ft. centres as counter-shaft belt length, 
amounted to 4041. The equivalent chain drive cost 
6051., or, roughly, 2001. more. Now the total annual 
cost of running the department, including interest 
and depreciation on 160 automatics, twelve grinding- 
machines, 530 ft. of line-shafts, 59 hangers, five 
motors, counter-shafts, &c , also all rent and taxes, 
wages, and lighting and heating charges, amounts 
to just about 6000/. a year. This is on the assump- 
tion that there is no difference in the deprecia- 
tion and maintenance charges for chains as against 





belts. Asa matter of fact, itis found that the chain- 
driven automatics effect a saving of at least 75 per 
cent. in cost of tools, and it is claimed that the 
chains have three times the life of belts. Moreover, 
the twelve large chain-driven automatic lathes have 
a larger output with two attendants than the belt- 
driven machines had with four. Hence the interest 
and depreciation on the difference in first cost of 
chains as against belts, which is only 201. annually 
(presuming equal life), is quite negligible compared 
to the total shop ch and the increased pro- 
duction and other benefits obtained give a heavy 
balance on the right side. In fact, Messrs. Renold 
compute it at nearer 15 than 10 per cent. on the 
annual cost of the department. 

The motor chains are expected to last at least 
five years, and the counter-shaft chains eight years, 
these figures being considered a very conservative 
estimate in view of the experience of the firm. 
The average life of the belting down to the auto- 
matics varies from two years in the case of the 
7; in. machines, to four years for the 1-in. 
machines, as found by records extending over many 
years. Of course, the large amount of oil about is 
bad for the belting, and the tension required to get 
a fair output is very considerable. 

A striking comparison of chain versus belt drive 
for automatic machines has been made at Messrs. 
Renold’s works. Fig. 16 shows two rows of 1-in. 
automatics, the right-hand row being driven by 
silent chains % in. pitch by 1} in. wide, and the 
left by crossed belts 2? in. wide. As the operator 
stands between the rows, the machines have to run 
in opposite directions. The machines are absolutely 
similar except in the method of driving, and to 
make a comparative test, the first machine of each 
row was run a 138 hours’ trial on precisely the same 
work, which was the heaviest of which the auto- 
matics in question were capable. They were set to 
make rollers 1 in. in outside diameter, 1 in. long, 
with a }-in. hole, from steel bar. No turning on 
the outside of the bar had to be done, and the tools 
were flooded with lard oil all the time. The belt- 
driven machine, during the 138 hours, turned out 
only 2485 rollers, as against 3074, or 234 per cent. 
more made by the other, and this in spite of the fact 
that the former machine was running the faster. It 
was at first attempted to test them both at the same 
speed, but the belt-driven machine had to be run 
faster to get even tolerably good results ; in fact, 
each machine was doing the very best it could, the 
only things being considered being quality and 
output. 

It may be said also that the difference in quality 
was most striking. In Fig. 17 we reproduce photo- 
graphs of rollers made on each machine, which show 
the extraordinary difference in the quality of the 
work done by the parting tool. The latter was of the 
formed type, as shown in Fig. 18. We are assured 
that these were not extreme cases, and having seen 
both machines at work under commercial con- 
ditions, can testify to the consistently better work 
done by chain-driving. The difference found was so 
great that it was thought something must be wrong, 
and parting tools, cams, &c. were changed from one 
machine to the other, but always the same effect 
was noted. Again, during the trials the belted 
machine used up 6 in. of j-in. drill, as against only 
13 in. for the other. The drilling was done at the 
following speeds :— 








Circumferential Number of 
| Feed per : 
— Speed of }-in. 2 : Times Removed 
Drill. Revolution. | “tor Grinding. 
Belt machine .. 93.75 ft. | ©,0028 in. 10 
Chain ,, + 56.25 ft. | 0.0046 in. 2 





The grinding was done whenever thought neces- 
sary by the operator, and was not always merely 
required for sharpening the drill, but for grinding 
out places where the lips and edges had become 
chipped. 

The patting-tool used was a circular-formed tool, 
having a usable length of 8 in. The chain machine 
only used half an inch of the circumference, while 
the belt machine finished up one whole tool and 
24 inches of another one. The belt machine cut off 
2485 rollers with nine re-grindings, and the chain 
machine 3074 rollers with two re-grindings ; with 
these tools, as with the drills, more than the mere 
bluntness often having to be removed. The belt 
machine cut at a speed of 125 ft. per minute, with 
a 0.0017-in. feed per revolution; the chain 
machine at 75 ft. with a feed of 0.0027 in. 
per revolution, As we have already said, the 





belt machine was tried at the lower speed, but 
the work was so very bad that the next cone step 
had to be used. e may add that the constant 
attention to tools, &c., kept the operator busy 
with only two belt-driven machines, whereas he 
could keep six chain-driven machines going with- 
out trouble. 

In partial justification of the belt-drive it must 
be added that the belted machine would probably 
have done better with more belt-power, or on 
lighter work. It was driven at its limit of capacity, 
and showed up badly against the other, in which 
the steady and irresistible drive of a chain trans- 
mitted all the power the cut demanded. Every 
heavily-loaded belt gives a more or less jerky drive, 
as anyone can see by watching a belt-driven lathe 
taking its heaviest cut on mild steel. When a 
similar condition obtains on an automatic machine, 
the work cannot be good, and is bound to be severe 
on the tools. However, the Jathe in question was 
belted as the makers considered adequate, so that 
the belting may be considered as conforming to 
general practice on such machines. The belt was 
2? in. in width. 

The tension on the belt and chain respectively 
is a measure of the wear and tear of the counter- 
shafting and machine-bearings, as well as an indica- 
tion of the waste of power in friction. In the tests 
just mentioned the tensions were measured by the 
apparatus shown in Fig. 16. It will be seen that 
the counter-shaft was fixed to a pair of wooden 
levers, one end of which constituted a fulcrum, 
and the other was carried by a framing, which 
rested on a weighing-machine. A screw-jack, inter- 
posed between the frame and the weighing- 
machine, allowed the tension to be adjusted as 
desired. This was regulated for each machine so 
as to give what were considered to be the best all- 
round results obtainable, having regard to quality, 
quantity, and the lasting power of the tools. 

The whole of the results obtained on the trials 
may be tabulated as follows :— 





—— Belt-Driven. Chain-Driven. 

Production of rollers 

in 138 hours.. ws 2485 3074 
—T -_ -_ os Deficient Very Gooi. 
Length of j-in. dril) 
‘ — SS aaa al 6 in. 1.375 in. 
wength of parting-too! 

used .. os é; 10.5 in. 0.5 in. 
Number of grindings 

required for drills .. 10 2 
Number of grindings 

required for rimers. . 0 0 
Number of grindings 

required for center- 

ingtools  .. . 0 0 
Number of grinding: 

required for parting- 

tools .. ee oe 9 2 








Counter- Machine- Counter- Machine- 
Shaft. | Spindle. | Shaft. Spindle. 





Pressure on Bearings.| Ib. Ib. Ib. Ib. 
When machine _ ir 
stop ee ee 230 230 32 0 
When spindleand cam- 
shaft on machine are 
running, but no work 
done es os 230 230 36 a 
When going through | 
one working cycle, | 
consisting of— } 
1st. Centering 230 | 230 68 36 
2nd. Drilling 230 (| 230 63 $1 
8rd. Rimering . 230 «| 230 38 6 
4th. Cutting off .. 230 | 230 40 8 
5th. Feeding stock } 
forward .. ae 230 | 230 38 6 








It will be seen that the weight of the chain, 23 ft. 
long, was 32 lb., and that this was negligible in 
comparison with the initial tension of the belt, 
which only weighed 5 lb., but had a tension of 
230 lb., to get an adequate drive. . 

As re the power taken by belt and chain- 
driven machines respectively, very careful mea- 
surements have been made. These extended over 
two groups of machines, each consisting of eleven 
automatics engaged in making steel rollers from 
the bar. The conditions were as similar as pos- 
sible, the machines being identical in size and 
construction and doing similar work, except that the 
average size of the rollers turned out from the 
chain machines was greater than those made on 
the belt machines, so that, if anything, the belt 
machines were favoured. The tests were mace 
repeatedly and with great care, and the main 
results they showed were as follow: — To drive 
the eleven belted machines, including all shafting, 
&c., took 8.43 horse-power, as against 6.95 horse- 
power for the chain machines. It should be meu- 
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tioned that in both cases the transmission from 
motor to line and counter-shafts was by chain, so 
that the difference shown is not nearly so great as 
if the whole of the respective drives were either 
chains or belts. To make the comparison more 
exact, we should deduct the 2.74 horse-power 
which, representing the transmission losses, was 
common to the two cases, and in doing this we get 
5.69 horse-power required for eleven belt machines, 
as against 4 21 horse-power for chain-driven ma- 
chines. This shows a saving of 26 per cent. in the 
power required by the use of chains. 

The power uired to drive Messrs. Hans 
Renold’s new works may be taken as 450 horse- 

wer, and it is 3 fair statement that were belting 
used, this figure would be increased by some 20 
per cent.—to, say, 540 horse-power. Besides the 
actual cost of power for belt-driving, it will be at 
once seen that for the same margin of strength 
larger motors and heavier transmission are needed. 
Balancing this, however, against the greater cost of 
a chain installation, and neglecting advantages for 
the latter, to which we have already called attention, 
the difference in the electricity bill is a really con- 
siderable item. Taking a horse-power as costing 
6l. per annum, Messrs. Renold save 540I. a year in 
the cost of power alone by using chain transmis- 
sion for their shafting and machinery. 


(To be continued.) 





THE FRANCO-BRITISH EXHIBITION. 
(Continued from page 650.) 
No. 2 Bumpixa, 

In the article which appeared in our issue of last 
week, descriptive of the Franco-British Exhibition at 
Shepherd’s Bush, we gave particulars of the steelwork 
which forms the skeleton of the main entrance in 





be seen on reference to the perspective view and also to 
Fig. 53 that the roof is of similar design and construction 
to that over the entrance building which we described 
last week. On the right-hand side of the main 70-ft. 
span, looking from the main entrance, there is a 
lean-to, which is 28 ft. wide tetween the centres of 
the columns, there being a dividing wall formed 
of plaster slabs between the two portions, as shown. 
The lean-to is of no great height, being only 13 ft. 6ir. 
from the floor-level to the underside of the roof tie-rcds. 
Above the ridge of the main roof there is a ventilator 
12 ft. 6in. wide, which is provided with louvres at 
the sides, and runs the whole length of the building. 

The annexe to No. 2 Building is 162 ft. long and 
39 ft. 4 in. wide between the centres of the stanchions, 
and is of similar construction to Building No. 1, the 
same form of roof and stanchions being adopted, with 
the exception, of course, that the scantlings of the 
roof are less. Considerable difficulty was experienced 
with this building, for it was decided to construct a 
new goods road, and an extension of the sidings below 
the building at an acute angle across it. This necessi- 
tated carrying the building on stanchions and girders 
at a sufficient height to allow headroom below the floor 
to the rail-level. The arrangement may be seen from 
the plan shown in Fig. 50, where the angle of the 
roadway and its position with regard to the building 
under which it passes is shown. In plan (Fig. 50) the 
two girders A and B are carried over the roadway, 
and into these the girders C and D are housed. 
Girders A and B are supported on stanchions, as 
shown in the enlarged transverse section, Fig. 78, 
page 673. The bases of the stanchions are bedded in 
blocks of cement concrete. The position of the foun- 
dations for the stanchions which carry the building is 
shown in Fig. 52. : 

Owing to the floor of the annexe being raised, there 
is a difference of level between it and the floor of 
the main building of 14 ft., and between it and the 
roadway below of 20 ft., which necessituted the pro- 
vision of stairs from one building to the other, These 
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Uxbridge-road, and which was erected in a very short 
space of time by Messrs. G. Sands and n, of 


Nottingham. Two other buildings on the Exhibition 
grounds were also designed and erected by the same 
firm, one of them being No. 2 Building, which is the 
first of the series of long halls between the main 
entrance in Uxbridge-road and the entrance in Wood- 
lane, and the other the Australian Pavilion, which 
stands in the Colonial Section. Before commencing, 
however, to describe these buildings we should like 
to call attention to the fact that through an error the 
name of the firm responsible for the steelwork of the 
building was given as Messrs. G. Sand and Son, of 
Nottingham. It ought to have been Messrs. G. 
Sands and Son, of Nottingham. 

No. 2 Building is not shown on the plan of the 
grounds which we published last week on page 647, 


because the plan does not extend as far as the 
unldgne entrance, and buildings 1 to 7 are 
ved. 


od. A plan of the building is shown in Fig. 50, 
page 672, and a half cross-section in Fig. 53, while a 
perspective view, looking down the building towards 
the annexe, may be seen in Fig. 82, above. The 
building is 187 ft. 6 in. long by 70 ft. wide, and it will 
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stairs are shown in plan in Fig. 50, and in sectional 
elevation in Figs. 51, 66, and 67, pages 672 and 673; 
they may also be seen at the end of the 70-ft. span 
in Fig. 82. As will be seen from the illustrations, 
the stringers of the stairs have a slope of | in 2, 
the oe being formed of rolled-steel joists, 9 in. 
by 4 in. for the inside ones, and 9 in. by 34 in. for the 
outer ones, The steps are made of concrete, and have 
a tread of 12 in. Details of the connections be- 
tween the different parts of the stairs are shown in 
Figs. 68 to 77, page 673. The stairs are the full width 
of the annexe. Under about two-thirds of the main 
building, No. 2, and under the whole of the lean-to, 
there are cellars, the floor of the main building being 
supported on cast-iron columns and on 165-in. by 5-in. 
rolled steel joists with cross-joists of 10-in. by 5-in. 
section, the concrete which forms the floor being 
carried by 4-in. by 1}-in. rolled steel joists. At the 
bottom of the staircase on each side are small lean-tos, 
which will be used as lavatories, the floor-level here 
being the same as that of the main building No. 2. 
These lavatories are shown in the plan, Fig. 50. 

The stanchions which carry the roof of the building 
and support the breeze concrete slabs are constructed of 





two steel channels, which are braced together on eac 
side by a single system of fiat bars, the bars on each 
side of the stanchion breaking joint with these on 
the — side, as in the stanchions for the Entrance 
Hall, described last week. The details of the various 
connections and joints for the steel-work of the roof 
are, we think, so clearly shown in Figs. 54 to 65, 
on page 672, that we need not describe them further. 
All the floors were calculated to carry a load of 2 cwt. 

r square foot, and the wind pressure on vertical sur- 
aces was taken as being equal to 30 lb. per square 
foot, while the wind pressure on the roof was taken 
as 23.6 lb. per square foot normal to the slope of the 
roof, by Unwin’s formula. We intend in a future 
issue to describe the steel-work of the Australian 
Pavilion. 

(To be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 8, 
Tue steel industry is approaching a climax, in- 
volving the maintenance of prices at current rates. A 
very strong pressure is being brought to bear this 
week u the larger concerns to break away from 
their determination not to reduce prices. A meeting 
of all the leading steel interests has been called by the 
head of the Steel Trust, to meet in New York in a few 
days, to go over the entire situation once more. This 
meeting has been called in response to the signs of 
unrest among the steel interests outside of the great 
corporations. The leading spirits in the industry are 
anxious to maintain their attitude, and will endeavour 
to hold all concerned to the resolution of maintaining 
—— regardless of demand. In any event, there will 
no reduction in steel rails, and probably what 
will amount to an advance, owing to the higher cost of 
mpeg under the new specifications, This point 
as not been settled, as the railroads have not yet 
determined whether or not they will order rails based 
on the new specifications. Some companies will, 
and some may not. The only benefit that would 
result from a general break in prices would be in 
structural material and iron and steel plate. It is 
claimed that no reduction is necessary, as quotations 
have already been cut, and will be cut to euit indi- 
vidual cases. The tone of the market is extremely 
weak, Basic iron is strong because of the limited 
output. Pennsylvania production at blast-furnaces is 
being still further curtailed, and prices have been again 
reduced to a level on Southern iron. The producers of 
crude material are between two fires, as it were, 
and they know that any possible reduction they 
might make would not stimulate demand sufficiently 
to absorb their present surplus any faster than it is 
being absorbed. The railroad companies are buying 
very little, the only recent order of any consequence 
being 6000 tons of rails of standard sections for the 
Main Central. The Government railways of South 
Australia are in this market for 4300 tons. American 
mills are scouring the outside markets of the world 
for business, and are not receiving very much imme- 
diate encouragement. The rail-mills are operating to 
about 50 per cent. of capacity. The structural mills 
are working almost as much, The tin-plate mills are 
working to almost full capacity. The American Sheet 
and Tin-Plate Company are operating 213 mills, and 
the company look for continuous activity through- 
out the summer and autumn. There is a heavy 
demand for all kinds of wire and wire producte. 
Merchant bar-iron is slow of sale, and mills are operat- 
ing to something less than half-capacity. There are 
no signs at present of any marked improvement either 
in bar-iron or merchant steel, though in sheet-iron 
there is an improving demand, which comes from all 
sections of the country. 





THE Late Mr. B. H. Tawaire.—We regret to announce 
the death of Mr. B. H. Thwaite, senior partner in the 
firm of Mesers. Thwaite and Thorp, of 29, Great Geor, 
street, Westminster. The firm will continue under the 
same style, Mr. Alwyn H. Thwaite, the son of Mr. B. H. 
Thwaite, continuing in its service. 


Tenpers Invitep.— The Commercial Intelligence 
Branch of the Board of Trade have received from His 
Majesty’s Consul-General at Antwerp copies of specifica- 
tions issued by the municipal authorities of that city 
calling for tenders for (1) the supply of 1000 metres of 
steel rails for cranes to placed on quays Nos. 29, 30, 
and 31 in the Asia Dock at Antwerp. A deposit of 
500 francs (about 207.) will be required to qualify any 
tender ; (2) the supply and installation of a heating appa- 
ratus (low ure steam) in a workmen’s shelter at 
Donkeren Hook. A deposit of 400 francs (about 16. 
will be required to qualify any tender. Tenders in seal 
registe envelopes should reach M. le Bourgmestre de 
Ja Ville, at the Hotel de Ville, Antwerp, not later than 
May 26 in the case of (1), and June 5 in the case of (2). 
Specifications may be obtained from the Hotel de Ville, 
Antwerp. Copies may be inspected by Britieh makers 
at the mercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 
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12,000 HORSE-POWER PARSONS-TYPE STEAM-TURBINE FOR BUENOS AYRES. 
CONSTRUCTED BY MR. FRANCO TOSI, LEGNANO, ITALY. 
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tributed uniformly over the whole surface of the con- 
densing tubes. : : : ‘ : 

The rotor-drum (Fig. 4) is of steel, forged in one piece; it 
was supplied rough-fo by the Cockerill Works, ng, 
and was annealed in the same way as the casing before 
machining. At the low-pressure end the drum is shrunk 
on a cast-steel — mounted on the low-pressure tail- 
shaft. At the high-pressure end the drum is shrunk on 
the shaft, a steam-ci tion chamber is provided (see 
Fig. 4), so that the expansion of the one is simultaneous 
with that of the other, thus ensuring the perfect wy 
of the connections. In other turbines the firm adopt a 
system of connections by bolted flanges, but always fit 
the steam-circulation chamber. 

The relay (Figs. 19 to 29, 
the steam-valve is not driven & 

a pressure of 1.5 atmosphere A lb. per square inch), 
supplied by the oil-pumps. he use of steam neces- 
sitates accurate maintenance of the various mechanical 
parts, especially in the installations in which the steam 
18 not sufficiently clean, owing to the comparatively bad 
are of the boiler feed-water ; by using oil, however, as 

0 turbine-builders of other s these difficulties dis- 
appear, for all the m ical parts remain at a low tem- 
— and are always amply lubricated. There are 

ides other advan The turbine cannot start if the 
—— ae : e small ol aed pny fase 
refe to, and thus to the is obvia 
for these are fully cmeaitel with oil previous to i 
the turbine. The turbine stops if for any reason the 
pein under pressure by the pumps fails. The a 
of the relay is but little influenced by the pressure of the 
oil, while it would greatly vary with variations in the 
steam pressure, and this is of importance, seeing 
that the pressure in boilers oscillates constantly, and, if 
the stokers are inattentive to their work, it lowers at the 
times of maximum loads, resulting in a marked reduction 
in the speed of the turbine. 

Referring to Fig. 19, the rod of the balanced inlet 
valve A, double seated, is connected, by means of a joint 
which leaves it free to turn, to that of a piston B travelling 
in a cylinder C, at the lower end of which the oil under 
Pressure is admitted or discharged by means of a rotary 
valve D (Figs. 23 to 29), Thisis o; from the centri- 
fugal governor R (Figs. 11 and 12) by means of the levers 
KE, F H, and the rod I. ing L balances the 
pressure of the oil underneath the piston. 

In the valve D are four ae openings, which 
Serve as passages for the oil under pressure to the 
cylinder C when the piston B is required to rise, and 
through which the oil which is in the cylinder C runs out 
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steam, but with oil at 
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» VY, 


when the piston B is lowered. To corre- 
spond the openings cut in a second valve which 
turns round D, and which is operated by the of the 

onl Q. The valves 


~~ B by means of the levers P 
and M rotate in a chamber N, on the top of which is 
80 o1l-pipe under pressure, and from which issues a di 
charge-tube. 

When the engine runs normally the valves D and M 
are in such a tion that the passages for the inlet 
and discharge o o- cil are closed. When the load varies 

he ‘fugal 
causes D to turn in Soh: pour to & ‘a ca 
the oi] under pressure, the pi B rises, opens the valve 
turn so as to close the 


A, and causes the distributor M to 
ports opened by D. 

The valve thus closes at the 
wo tho fresh load, and when 


position which corresponds 
regulation is obtained the two 








Fig. 7. 2028 


neal 
distributors D and M are in the same relative position, 
Pr wag: they = regen yr though they formed 
er one single piece, governor, by causing 
this to rotate, had shifted the valve directly to the new 
tion. 

"Govenieg in this way is effected rapidly, because the 
ae Sa, © Se ae for the inlet and dis- 
charge of the oil, and thus causes the piston B and the 
valve A to rise and lower quickly. It is also a stable 
form of governing, seeing that this valve by ing M 
closes rapidly the port which was opened shortly before, 
thus preventin Saating. It is sensitive, because the 
valve D is ectly by the special arran; 
ment of its ports, and energetic in action owing to the 
ample dimensions of the oil-piston B, which are such as 
to allow a margin of power to overcome any friction 
which may be developed in the relay. 

All the parts forming the distribution mechanism have 
a continuous slight oscillating motion, which reduces fric- 
tion; this is obtained by the lever G (Fig. 12), the 
shaft of which is eccentric-shaped. 

casing is provided with a heat-insulating ge 

underneath its outside lagging ; latter consists 

ee ae pare is so fitted that ely ot 
mo replaced without damaging it. Loss t 
by radiation is thus reduced to a minimum, and a more 
uniform tem ture is maintained the inside and 
outside of the casing; the outside temperature of the 
turbine also remains low. 

In the course of the tests carried out with the turbine, 


the thrust of the che wos meenanees y & <4 = 
prescure appara ustrated in Fig. 6. This aj us 
consists of dise 8, which revolves ‘a the chamber T, to 


which oil under pressure is su a Sap 
through a small tube ; the disc is provided with a laby- 
ra peming cet the ring U, which is fitted to the 
cylinder-head in such a way as to leave to the labyrinth 
packing a clearance of half a tenth of a millimetre. 





Fig.8. 
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so that the thrust on the shaft was 64 kilogrammes 
(141 Ib.) ; the pressure exerted on the ample thrust bearing 
was, therefore, a negligible quantity. _ 

The condenser is of the Tosi special patent’ type. 
This, as already stated, is a surface condenser, and the 
whole of the condensed steam yielding absolutely pure 
water, free from oil, can be used again in thé ers, 
with but a slight feed make-up, corresponding to the loss 
of steam from the boiler and piping. 

As will be seen from Fig. 1, page 677, the condenser 
consists of the casing, which is located directly below the 
turbine, with an air-pump which draws from the casi 
the air and the ensed steam, and two centri 
pumps for the circulating water. 


The turbines are to be put down in a long onaiee: room, 
28 metres (92 ft.) in with the floor-level of which is 8.9 
metres iad ft. 3 in.) above datum, the condenser-pumps 
(Fig. 5) being in an adjoining room, the floor-level of which 
is 3.4 metres (11 ft. 21m.) above datum. The engine-room 
is provided with 30-ton overhead travelling cranes, and 
the pump-room with 10-ton similar cranes. All the appa- 
ratus for working the motors driving the condenser- 

is located in a footway at a height of 8.9 metres 

{a9 ft, 3 in.), whence the working of the pumps can be 
mw tended. ea . 

he condenser casing is cylindrical, built up of iron 

hydraulically riveted ; 1t is 2.5 metres (8 ft. 2y’, in.) 

in diameter. The steam enters it through the top 

rec opening, and then subdivides into two 

currents, each of which makes three turns through sets 

of brass tubes, inside which the circulation water flows, 

a steam circulation being the reverse of the water circu- 

on, 

The total cooling surface is 1300 equare metres (13,990 

uare feet); the 3 tubes are 3770 in number, made 
ae special alloy, tinned both inside and out. They aré 
19 millimetres (0.74 in.) in inside, and 22 millimetres 


The 7 in.) in outside diameter, and their length is 3 metres 


shaft is so dimensioned as to have a constant thrust in | (9 ft. 10 in.). ; 

the direction of the arrow 1; by the action of the oil-| The tubes are fitted at both ends into Muntz metal 

pressure the shaft is thrust in the direction of the | tu! and owing to their are su 

ae ae ip yy by te gt - fo ake ion the 
d i means 0 ial g’ w preven e 

th the labyrinth, and the shaft returns in the direc- a shifting of the tubes while allowing for ex- 

tion of the arrow 1. This axial motion is repeated con- | pansion. . 

stantly. The at which the shaft started moving| The steam inlet to the measures 1600 by 

was three-tenths of an atmosphere (4.4 1b. per square inch), illi 


condenser 
2000 millimetres (5 ft. 3 in. by 6 ft. 7 in.), and the flow 
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The extraction of the air and condensed steam is 
effected in such a way as to obtain these at a tempera- 
ture almost equal to that of the cold circulation water, 
this enabling the use of one single wet air-pump ; without 
this special arrangement it would have been necessary, 
for an equal vacuum, to use two separate pumps. 

The internal construction of the condenser casing is 
such as te prevent any marked resistance to the steam 
flow, and to utilise the whole surface of the tubes. The 
condenser aang does not bear directly on the flooring, 
but is carried by three balancers which are capable of 
taking, besides the weight of the casing, of that 
of the tubing and circulating water. The object of this 
arrangement is to completely relieve the turbine casing 
of the load due to atmospheric pressure on the area cor- 
py emg | to that of the discharge and which amounts 
to about 31,000 kilogrammes (about 31 tons). The load in 
question is not removed, but its sole action is to compress 
the flanges connecting the turbine to the condenser. If 
instead of this arrangement, and with a view to leave 
expansion free to act, a pipe with a gland or an elastic 
connection between the turbine and the condenser had 
been selected, the atmospheric pressure would have re- 
lieved the condenser casing, and, on the other hand, would 
have loaded the turbine casing, producing deformations 
in the latter. 

The air-pump comprises two vertical cylinders which 
run ip parallel (Fig. 5); each cylinder acts like a two- 
stage compressor, the first stage potas in the lower part 
of the cylinder, and the second in the upper part, the 
piston being fitted with valves. 

The pump works as follows (Fig. 5):—The piston, on 
rising from the ago shown in the right-hand ao 4 
to that on the left, draws from the condenser throu 
a free opening, and not through valves, which would 
produce a resistance. On descending, the piston com- 

resses the vapour trapped within its y, and delivers 
it through the valves into the space above it. On rising 
again, it compresses at the top, and drives the air and 
water out through the upper valve. The air from the 
part of the cylinder below the piston flows through 
the piston as the latter descends, and therefore there is 
practically no compression in the first stage. The clear- 
ance is small in volume, and in this the pressure is very 
low—practically equal to that in the condenser. The 
volumetric efficiency is therefore excellent. 

Tightness between the suction-chambers and the other 
8 and around the piston-rod is secured by means of 
the water drawn by the pump. This method meets the 
case fully, and renders it unnecessary to have recourse to 
spring packings, which my A wear out. There is no 
wear on the pistons, owing to their vertical arrangement, 
and the degree of vacuum obtainable remains unvaried, 
even after the pumps have been running for a consider- 
able time. 

This type of pump has the advantage which is met in 
dry pumps with slide-valve distribution and compensating 
passages—i.¢., that of yielding an exceedingly high volu- 
metric efficiency, On the other hand, it is much more 
simple, and much easier of access, and remains always at 
a low temperature, while in the dry pumps, notwith. 
standing cooling by water circulation, high temperatures 
are frequently attained, which render lubrication —— 

The double-stage arrangement has further the advan- 
tage that it makes it possible to construct the circula- 
tion-water pipe as a complete syphon, by which means 
the resistances overcome by the centrifugal pump are 
reduced to those inside the tubes, and to that which results 
from the difference of level between the two pipes. In 
order to maintain the syphon, it is necessary to draw 
away the air which collects above it, otherwise the air by 
accumulating would increase the resistance which the 
centrifugal pump has to overcome ; the extraction of this 
air is obtained by a special pump or an ejector. _ 

The pump pistons have a diameter of 1100 millimetres 
(3 ft. 7; in.) inside, and 1170 millimetres (3 ft. 10), in.) 
outside; the stroke is 275 millimetres (10? in). The 
pump-shaft is in one piece with the two cranks, and on 
this shaft is keyed the rotor of the electric motor; the 
latter is a 440-volt 80-horse-power continuous-current 
machine, running at a & of 145 revolutions per 
minute. 

In normal running the consumption of power is only 
60 horae-power, but the power of the machine was 
kept high in order to increase the torque available at 
starting. % 

The volumetric displacement of the pump is, moreover, 
very high, with a view toextract rapidly, on starting, the 
air contained in the condenser and in the turbine, and to 
obtain a vacuum, even in cases where air leaks in 
through the flange glands of the turbine, through the 
suction-pipes of the boiler-feed pumps, &c. 

The centrifugal pumps run in parallel, and they are 
each capable of ing with the circulation of 425 litres 
(94.5 gallons) of water second. They are built fora 
head of 10 metres (32 ft), and each is driven by a 410-volt 
£0 horse-power continuous.current electric motor, runni 
atas of 495 revolutions per minute, The above h 


of 10 metres comprises, besides the resistances of the con- 


denser and piping, 2.5 metres (8 ft. 2 in.) difference of 
level betwen the suction and delivery pipes. 

The circulation piping contains, as stated, a syphon. 
At the highest point of this is provided a chamber, in 
which collects the air which is extracted by the second 
chamber of the air-pump, through a small non-return 
valve. The danger of drawing circulation water which is 
unfit for boiler feed is prevented by a float-valve. 

An automatic valve is fitted to the condenser, which 
causes the turbine to exhaust automatically into the atmo- 
sphere in case the condenser motors stop ; the valve closes 
immediately the motors resume normal working. 





Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was quiet, and although it was reported 
that 56s. 6d. cash had been paid privately for Cleveland 
warrants, no cash dealing took place in the market. The 
transactions were 2500 tons, at 48s. 44d. three months, 
and one lot at 493. 44d. one month. At the close sellers 
quoted 563. 6d. cash, 493. 6d. one month, and 483. 6d. 
three months. In the afternoon one Cleveland warrant 
was done at 563. 6d. cash, with closing yy at 55s., but 
no sellers. The other dealing was one lot at 49s. 54d. 
one month, ing sellers’ quotations were 49s. 6d. 
one month, and 48s. 6d. three months. On Friday 
morning the market kept firm, especially for cash iron, 
but near dates showed an easier tendency. The business 
consisted of about 4000 tons of Cleveland warrants at 
56s. 6d. cash, 51s. 3d. four days, 51s. seven days, 503. 6d. 
eleven days, 49s. 74d. twenty-four days, and 48s. 6d. three 
months. At the close sellers quoted 56s. 6d. cash, 50s. one 
month, and 483. 9d. three months. In the afternoon the 
‘*corner” in Cleveland cash warrants gave way, and 
dealing (one warrant) took place at 51s. cash. The other 
business was 500 tons at 48s. 9d. three months. Closin 

sellers quoted 51s. 04d. cash, 493. 104d. one month, an 
483. 94d. three months. On Monday morning the 
market was inclined to be flat, and only 2500 tons of 
Cleveland warrants were done at from 51s. to 50s. 9d. 
cash, at 503. 6d. four days, and from 483. 9d. to 483. 104d. 
three. months. Closing quotations were 503. 74d. cash 
and 48s. 9d. three months sellers. At the afternoon 
session no dealings were recorded, but Cleveland cash 
warrants were quoted easier at 50s. 6d. sellers, while 
forward warrants were firmer at 503. one month and 
493. three months sellers. There were closing buyers at 
6d. less in each case. Oa Tuesday morning Cleveland 
warrants were steady, and about 4U00 tons were done at 
50s. 6d. cash and six to ten days, and at 48s. 11d. three 
months. At the close of the session sellers quoted 
50s. 6d. cash, 503. one month, and 483. 114d. three months. 
Buyers of copper quoted 59/. cash, and 59/. 12s. 6d. three 
months. In the afternoon the tone was good, but only 
two Cleveland warrants changed hands at 49s. 2d. 
three months, with buyers over, and sellers at 1d. 
more. Other closing prices were 50s. 6d. cash and 50a. 
one month sellers. hen the market opened to-day 
(Wednesday) Cleveland warrants were easier, and 2500 tons 
were put through at 503. cash and twelve days, 493. 114d. 
five days, and at 493. 6d. three months. Closing sellers 
quoted 503. cash, 493. 94d. one month, and 49s. 4d. three 
months. Copper was quoted 59/. 103. buyers three 
months. In the afternoon a weak tone prevailed and 
Cleveland warrants, 5000 tons, changed hands at 49a. 74d. 
cash, 493. 9d. nine to fourteen days, and at 493. 14d. three 
months. At theclose sellers quoted 49s. 74d. cash, 493. 6d. 
one month, and 493. 3d. three months. The following are 
the market quotations for makers’ (No. 1) iron :—Clyde, 
6d.; Gartsherrie, 63s.; Calder, 633. 6d.; Summerlee, 
64s. ; Langloan, 68s. ; and Coltness, 88s. (all ship; at 
lasgow); G ock (at Ardrossan), 633. 6d.; Shotts 
(at Leith), 64s.; and Carron (at Grangemouth), 68s. 6d. 


Sulphate of Ammonia.—Sulphate of ammonia has been 
in quieter demand during the past week, and quotations 
are easier. The price to-day is 12/. 7s. 6d. per ton for 
prompt business, Glasgow or Leith. Theamountshipped 
from the port of Leith during last week was 1310 tons. 

Iron and Steel Imports.—The registered quantities of 
semi-manufactured iron and steel material imported into 
the ports of Aberdeen, Dundee, Glasgow, Grangemouth, 
and Leith during the month of April, were as follow :— 


From Conti- From U.S. 
nental Ports. Atlantic Ports. 
Tons. Tons. 
Iron bars, angles, rode, &. 2095 _ 
Steel ,, °9 89 2-7 26 
Iron and steel hoops and 
strips ee Pe ee 425 352 
Iron and steel plates and 
sheets ‘ oe 556 77 


Malleable-Iron Trade.—The conditions which have 

ruled in the malleable-iron trade of the West of Scotland 
recently are unaltered. There is a lack of demand for 
the home market, and any export orders that are offerin 
do not show any profit, and in most cases would entail 
a loss to the maker accepting them. Much broken time 
is still being experienced. 
_ Scotch Pig-Iron Trade.—A better feeling is prevalent 
in the Scotch pig-iron trade this week, and a fair demand 
has come from the south. Several inquiries from the 
Continent for foundry iron, amounting to a considerable 
tonnage, are reported. Hematite is very quiet, and 
owing to the slackness at the local steel works there is 
practically no demand at the moment. 


Scotch Steel Trade.—The lock-out on the Clyde has 
dealt a severe blow to the Scotch steel industry, and a 
continuance of the Face state of affairs for any 
lengthened period will be very serious for the steel trade. 
No change can be reported from last week, and the 
demand for heavy material for the home market is prac- 
tically nil. There is, however, some business being done 
in shipments. Producers state that they are this week in 
receipt of some gs inquiries for structural sections and 
steel tubes for the np oye ; and India, Australia, and 
Burma are also in the market for light material. No 
change has been made in official prices. 


Rock Dredging..—Messrs. Lobnitz and Co., Limited, 
Renfrew, have just delivered in Bilbao a powerful plant 
for submarine rock excavation, which will supersede the 
1 : explosives for rock excavation at the Bilbao Port 

orks. 








SHEFFIELD, Wednesday. 

Purchase of a Battleship.—One of Sheffield’s foremost 
steel firms figured prominently in the recent sale by 
auction of obsolete ips at Sheerness Dockyard, 
The Devastation, a second-class battleship, the largest 
line offered, was secured by Messrs. Thomas W. Ward, 
Limited, Albion Steel Works, Sheffield, for 21,700) , 
the eale being subject to the ship being broken up 
within the United Kingdom. The vastation is of 
9330 tons displacement, with two sets of triple-expansion 
engines of 550 indicated horse-power, metal surface con. 
densers fitted with brass tubes, about fifty-six auxiliary 
engines and pumps, pig iron ballast estimated at about 
350 tons, about tons of coal. 


Cammell’s Reorganisation.—At the latter end of last 
week an important statement from a reliable source 
Or currency concerning Messrs. Cammell, Laird, and 

.’3 anticipated move to procure further capital. At 
the annual meeting some time back, it will bs remem- 
bered, the chairman, Dr. Elgar, intimated that pro- 
bably at no very distant date a call might have to be 
made upon the shareholders for further capital. On 
Friday, however, it was semi-officially sta that the 
directors had obviated the necessity for appealing to the 
shareholders. The new scheme of reorganisation has 
rendered the directorate considerably stronger, and 
appreciably benefited the finances of the company. 


New Wire-Drawers’ Secretary.—An interesting func- 
tion took place at the Three Cranes Hotel, Queen-street, 
Sheffield, on Saturday evening, in connection with the 
Amalgamated Wire-Drawers’ Society. It took the form 
of a dinner, and was to celebrate the appointment of 
Mr. Albert Birtles to the position of general secretary of 
the society. Mr. Birtles was recently elected by a 
majority of 1066 votes over Mr. James Lightfoot, of 
Warrington. Mr. H. Arnold, general president, pre- 
sided, and several of thé edies local firms were repre- 
sented, inclading employers. The chairman, respondin 
to ‘“‘The Amalgama Wire-Drawers’ Scciety,” sai 
some peo le thought that their funds were formed with 
the sole object of picking quarrels with employers when- 
ever possible. On the contrary, he estimated that 193. 9d. 
of every 1l. of the society up to now had been spent in pre- 
venting disputes. Mr. George Crossley proposed ‘‘ ‘The 
General Secretary,” and said it was candidly admitted at 
a meeting of the Warrington district that the removal of 
the headquarters to Sheffield had been a great success. 
This was borne out | any overwhelming majority by 
which Mr. Birtles had been elected. He felt that no man 
in the Society was better fitted for the ery pe Respond- 
ing, Mr. Birtles said he would do his best to emulate the 
splendid example set by his predecessor, Mr. J. Bram- 
well. He would do his best to foster friendliness between 
their society and employers. Nothing would be lacking 
on his part to create that feeling. 


Iron and Steel.—Slight improvement in the arrival of 
orders has been noticeable during the past week, although 
the general depression in the steel trade shows no imme- 
diate signs of abatement. Further discharges have taken 
place among the larger steel firms in the East End, 
moulders being the more unfortunate. At least one of 
the armament houses is hopeful of securing a portion of 
the Russian battleship contracts. Indian State railways 
are affording steady work for railway material branches, 
and there has been a renewal of activity in the tramway 
shops and forges. In the tighter industries, chief business 
centres around joinery and garden tools, and light agri- 
cultural implements. Foreign orders for farming and 
other requisites are fairly representative. 


South Yorkshire Coal.—Business in house coal has con- 
siderably slackened during the past week or two, this 
being mainly due to the warmer weather. The compara- 
tively low stocks in hand by the merchants tend to keep 

ers on the upward tendency, however. Further im- 
provements have been noticed in the steam-coal trade ; 
shipping orders are regular, and the tonn: sent to Hull 
and Grimsby are fairly well maintained. e best quality 
is selling at 103. 6d. per ton, but owners are anticipating 
a rise upon this figure as the season advances. No change 
is reported in the demand for gas fuel, which has been 
sagging somewhat of late. 








Tue Srzet-Pressixnc Company, Eskistuna, SWEDEN, 
—This company has built a power-station for utilising the 
Eskilstuna fall at Skogstorp. The company will itself 
use the bulk of the power, which amounts to 1270 horse- 
power, for some new steel works in course of construction 
at Skogstorp railway station. 





Atpum’s Pocket Fotprinc MatHematicaL TaBLEs.— 
Under the above title Messrs. FE. and F. N. Spon are now 
issuing a series of four-figure logarithms and asnti- 
logarithms, printed on cloth, together with a table of 
trigonometric functions. The sheet on which the tables 
are printed is folded in such a way that the whole of the 
logarithmic and anti-logarithmic tables are visible at the 
same time. To do this it has, of course, been necessary 
to adopt a small type, but that chosen is very clear. As 
is well known, the differences in successive logarithms, 
for the portion 4 a table ous between pad = 
2000, are large, and vary rapidly. An important inoova- 
tion has therefore been introduced into the tables now 
under discussion. the limits in question the 
differences are tabulated for each 50 units in the argu- 
ment instead of, as usual, for each 100 units. A | 
cover is provided to protect the tables from injury, ® 
they are issued at the very moderate price of 4d. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN OOUNTIES. 
MippiesprovucH, Wednesday. — 

The Cleveland Iron Trade.—Quite a brisk business is 
being done in small lots of Cleveland pig for immediate 
delivery. Practically all the transactions led just 
now are for prompt lots, buyers being unwilling $o commit 
themselves more than a few hours ahead, with the result 
that the current demand for Cleveland iron is once more 
beyond what the production can cope with, and con- 
sequently the public warrant stores are again being drawn 
upon in order to satisfy needs. Shipments of pig iron 
up to date this month are fairly , averaging a little 
over 4400 tons per working day, but they fall consider- 
ably short of the clearances for the corresponding period 
a year ago, when the American demand was in full 
swing. This week a cargo of 3000 tons has de- 
spatched to America. This is the first shipment to the 
other side of the Atlantic since the 13th ult. The 
‘‘corner” in warrants has colla , at all events for the 
time being, and values of Cleve pig are settling down 
to what the condition of trade warrants, but an idea pre- 
vails in some quarters that the ‘‘ squeeze” may recur, and 
traders are very cautious in their dealings. No. 3 g.m.b. 
Cleveland pig is now obtainable at 503. f.0.b.; whilst 
No. 1 has become 52:.; No. 4 foundry, 493.; No. 4 forge, 
48s.; and mottled and white each 47s. 6d. East Coast 
hematite pig is quiet but steady. Though there is little 
being disposed of for local consumption just now, fairly 
good sales for shipment are reported. Nos. 1, 2, and 3 
stand at 57s. 6d. Spanish ore is inactive. Market quo- 
tations are on the basis of 15s. 3d. ex-ehip Tees for Rubio 
of 50 per cent. quality ; but whilst buyers consider that 
too high a figure, sellers declare the price to be unremu- 
nerative, pointing out that they have to pay 11s. 3d. at 
the mines in Spain, and then in addition to other small 
charges there is a freight at 3s. 104d. 


Manufactured Iron and Stecl.—Producers of manufac- 
tured iron and steel adhere to quotations which have ruled 
for some time past, but they appear to do so only use 
they are convinced that reductions at the present time 
would not induce buying. Many departments are kept 
busily employed on contracts made some time ago, but 
others are feeling the effects of the labour troubles on the 
North-East Coast. Principal market rates stand : — 
Common iron bars, 7/.; best bars, 7/. 7s. 6d.; best best 
bars, 7/. 15s.; packing iron, 5/, 10s.; iron ship-plates, 
61. 53.; iron boiler-plates, 7/. 5s.; iron ship-angles, 7/. ; 


steel bars, 6/. 10s.; steel ship-plates, 62. 5s.; steel boiler- — 


plates, 7/. 5s.; steel ship-angles, 5/. 17s, 6d.; steel strip, 
6l. 15s.; steel hoops, 7/.; steel joists, 5/. 17s. 6d.; cast- 
iron chairs 3/. 103.; cast-iron columns, 6/. 103.; heavy steel 
rails, 5/. 153.; and steel railway sleepers, 6/. 10s. to 67. 15s. 
—all less 24 per cent. discount, except chairs, columns, 
rails, and sleepers, which are net cash at works. 


Substantial Order for Pipes.—Messrs. Cochrane and 
Co. have been successful in securing a contract fur 20,000 
tons of pipes for the Leicester Corporation. Messrs. 
Cochrane’s works are situated in a part of Middlesbrough 
district where a good deal of distress has recently pre- 
vailed, and the news of the substantial order is very 
welcome intelligence. 





Tue Irautan Navy.—The launch has juat taken place 
at Genoa of the cruiser Amalfi. e cruiser has a dis- 
pane of 9830 tons, and she is 4367 ft. long by 70 ft. 

am. She is a sister-ship of the Pisa, launched in 
September, 1907. Her engines are to work up to 23,000 
horse-power, and she is to steam at the rate of 224 knots. 
Her engines are to be supplied with steam (as in the case 
of the Pisa) from Belleville boilers. She will carry 30 
guns and three submarine lance torpedo-tubes. Her 
crew will consist of 550 officers and men. 





Tue AcciIDENT NEAR WEMBLEY Patk.—The Board of 
Trade report of the accident which happened on March 14, 
on the Great Central Railway, near Wembley Park, has 
now been issued. The accident occ to the 7.30 p.m. 
train from Marylebone to Leicester, which consisted of 
an ‘‘Atlantic” type engine, tender, and five bogie-coaches. 
Just after passing Brent North Junction, all the vehicles, 
except the tender itself, became derailed. In their 
evidence, the driver and fireman advanced the opinion 
that one of the coaches first became derailed, and that 
the tender was pulled off the road by this vehicle. Major 
J. W. Pringle, however, concludes that the tender was 
the first to leave the road, and that its derailment was 
due to the failure of the right leading spring. Of this 
spring, the buckle and all plates were found to be broken 
after the accident; and when the various parts had 
been collected, the nature of the fractures showed that 
the top plate had been broken for some time, while 
there were la flaws in all the other plates at the 
pin-hole. With the spring in this condition, it has 
peen calculated that its dead breaking load would 
about 8 tons. The actual dead load on the spring 
was about 5.8 tons, so that, taking into consideration 
the motion of the tender on the curve, its failure is not 
surprising. The spring had been inspected in the ordi- 
nary way by the examiner, who from his evidence 
appears to have been a man who had the proper know- 
ledge required for this work ; but from Major Pringle’s 
report there appears to be but little doubt that the 
spring was defective, although it passed the examiner’s 
tests. With regard to the quality of the road, Major 
Pringle considers that there is no evidence whatever to 
Suggest that the accident was due to subsidence or failure 
of the track, although in the matters of weight and bear- 
ing surface of the chairs, and of the depth and quality of 
ballast, the permanent way is “ inferior to a Hebden 
©xpress road.” 


NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam-coal trade has exhibited a some- 


what quieter tone, but —— have experienced no mate- 
rial change. The best Admiralty descriptions have been 
obtainable at 16s. to 16s. 34. per ton, al i 
have stood out for 16s. 6d. per ton ; qualities 
have ranged from 14s. to 15s, 6d. per ton. house- 
coal trade has exhibited little change ; the best my 
i have brought 15s. 6d. to 16s. °. 
ondda large has 


ton. Foundry 
furnace ditto, 16s. to 18s. 
Rubio has brought 14s, to 14s, 
basis of 50 per cent. of iron, and 
freight, insurance, &c., to Cardiff or Newport. 

Keyham.—A torpedo store has been completed in 
Keyham extension, just inside the north gate. A system 
of racks on the ground-floor will allow the storage of 
about 1800 torpedoes. The upper floor is devoted to a 
workshop. 

Dowlais.—Trade conditions are considered to be im- 
proving. The Goat Mill has been running well u 
steel ayes and heavy rails, while the Big Mill has 
been busily employed on short steel rails for col'iery an 
tram purposes, fish-plates, &c. 

The Swansea Valley.—The zwia of steel ingots has 
shown no improvement, although more activity had been 
evens. Work has continued active in the tin-plate 
trade. 


some firms 


Fishguard.—The object of a Bill now before Parlia- 
ment is to fully equip the bay asa port of call for all 
classes of ocean liners. The total area of the enclosed 
harbour will be 150 acres, with a quay over 1300 ft. long, 
and a low-water depth of 42 ft. 


The ‘‘ Boadicea.”—The unarmoured cruiser Boadicea 
was launched at Pembroke Dockyard on Thursday. The 
principal dimensions of thé Boadicea are:—Length be- 
tween perpendiculars, 385 ft.; extreme breadth, 41 ft.; 
mean draught, 13 ft. 6 in. The first keel-plate was laid 
in July, 1907. The Boadicea is constructed amidships on 
the cellular or double-bottom principle, the compartments 
of which will be utilised as tanks for oil fuel and reserve 
feed-water. Before and abaft the double-bottom com- 

ments the framing is similar to that of the 
figer cruisers and battleships. The lower or protective 
deck is of the usual sloping form at the sides, to afford 
tection to the machinery, magazines, shell-rooms, &c., 
- thickness being - mney oo jag to lin. over 
the engine spaces. ‘he upper deck for the greater part 
satidiien is of high tensile steel. The ship will be fitted 
with a turbine installation of 18,000 horse-power, and will 
have four propeller shafts, two on each side of the 
middle line; a speed of 256 knots is expected to be 
realised. The boilers are of the Yarrow type of tube 
boilers. The machinery is being eupplied by Messrs. J. 
Brown and Co., of Clydebank, Glasgow. The armament 
of the ship consists of six 4-in. breech-loading guns, one 
Maxim or machine-gun, and two torpedo-tubes, the latter 
of which are on the upper deck amidships. The total 
estimated cost of the vessel when complete is 333,067/. 
After the launch the Boadicea was taken to Hobbs Point 
pier and berthed under the sheer-legs to receive her 
machinery and boilers. 





Tue Crry or Lonpon Drixxcrory, 1908.—The 1908— 
thirty -eighth annual—edition of this directory has 
recently been issued by the City Press, at the price of 
12s. 6d. It contains a coloured plan of the City, and 
includes a street guide, an alphabetical directory of 
business firms, a trades guide, data on the livery com- 
panies, with a list of liverymen voters, biographical 
sketches and portraits of the Lord Mayor, aldermen, and 
City representatives, a list of the London County Council 
members and committees, together with lists and general 
particulars of the hospitals and charities, City schools, 
clubs, churches, territorial forces, Lloyd’s, and public 
companies. The book has over 1200 ; it forms, 
therefore, a portable directory, and one that will ve 
useful to London business men _and to provincial and 
foreign firms who trade with the Metropolis. 





‘'HE LATE Pout La Cour.—Professor Poul Ja Cour, 
whose death we regret to record, was an inventor of con- 
siderable originality, whom fortune did not favour, how- 
ever. A Dane by Lirth, he spent his life practically in 
his native country. Born at Skjiirsoe, in Jutland, he 
studied in Copan and Utrecht, and took part ina 
meteorological expedition to Messina in 1870 to 1872; 
during this time he si ted a method of determining 
the height of clouds. urned to Denmark, he was 
appointed vice-director of the Meteorological Institute of 

penhagen, and has, since 1878, been living at Askov in 
Jutland as director of the High School of that town, in 
which the Danish Government erected an experimental 
wind-power station in 1891. Thanks to La Cour these ex- 
periments were successfal, and he was appointed director 
of the station ; we mentioned in our issue of September 
27, 1907, that he devised several noteworthy improve- 
ments for this plant. He was also chairman of the Elec- 
tricity Commission of Denmark. His invention of the 
phonic wheel in 1880, led in 1876 by his proposal of 
a system of phono! y with the aid of electro- 
magnetically-excited ——— made his name widely 
known ; but he had not means to pursue his inven- 
tions, and multiplex telegraphy was successfully worked 
out in the United States. His system of spectro-tele- 
graphy dates from 1886. Among his meteorological 


writings his edition of the diary of the great Danish 
astronomer Tyge Brahe, covering the period 1582-1596, 
deserves mention. 
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MISCELLANEA, 


Tue Danish Government has granted a concession for 
the exploitation of the largest waterfall in the Farie 
emg PO 2 — Fall, situated rg Rg eg oe The 
power station will supply current or lightin r- 
pose® and for various oe Aner} combilabeneate inchidng 
a shipyard and a joinery. 

The average output per open-hearth steel.furnace on 
the acid process for Great Britain in 1907 was 11,098 tons 
of ingots, an average of 14,698 tons being recorded for 
basic process furnaces. The total output of acid open- 
hearth steel amounted to 3,384,780 tons, and of basic 
1,278,709 tons. 


A statement is given in the Moniteur de la Fictte, 
———— to which Ja has recently made large pur- 
chases of nitrate of soda at Iquique, to be transported 
to Yokohama in Japanese ships, and to be used um - 
ably for the manufacture of Shimose powder. Our con- 
temporary adds that a coal-briquetting plant has been 
- down at Tokuyama, between Kuro and Mojji, the 

riquettes from which can be used in place of Welsh coal. 


The Signing Exhibition to be held in Berlin this 
d under the protectorate of Prince Henry of Prussia, 
bids fair to become a distinct success, having met with 
liberal +g from a number of influential firms. 
exhibits of the German naval department are likely to 
be of great interest, and will, amongst other items, com- 
prise some forty models of old and new warships, and 
several completely-fitted officers’ cabins, which are after- 
wards to be placed in new warships now in course of 
construction. The section of the torpedo service will also 
be fully representative. The Emperor, who takes a 
lively interest in the matter, is amongst the exhibitors, 
and will show models of yachts, priz«s, &c. 


In a paper read recently before the American Society 
for Testing Materials, Mr. M. H. Wickhorst stated that 
a classification of the failures of steel locomotive fire- 
boxes on one of the large divisions of the C. B. and Q, 
Railway showed that 7.7 per cent. of the failures occurred 
during cooling, 41 per cent. while using the washing out 
nozzle, 5.1 per cent. while filling, 17.9 per cent. after 
filling, 17.9 per cent. in the shop or round-house, cold ; 
5.2 per cent. in the round-house, while hot; 5.2 per cent. 
discovered on arriving at terminal. These failures take 
into account only the actual number of fractures and no 
other defects. From theee figures it is seen that 71.7 per 
cent. of the fire-box failures occurred while the boiler was 
being washed out, or a total of 89.6 per cent. of failures 
when the engine was cold, and only 10.4 per cent. while 
hot, The quality of steel specified by this railway for 
fire-boxes has a tensile strength of from 50,000 Ib. to 
58,000 lb. per equare inch. 





Tue BeRKELAND Process In SwepEen.—The Stockholm 
Superphosphate Company has purchased several water- 
falls in the River Sjungau, in Fiimtland, for the purpose 
of erecting works there for the exploitation of the Berke- 
land process. 





Fine-Tests with Free-Extincuisuers —A number of 
tests with the ‘‘ Accurate” chemical fire-extinguishers 
were recently made by the British Fire Prevention Com- 
mittee, and confirmed the knowledge previously gained 
that chemical fire extinguishers can be usefully employed 
in the early stages of a small fire. A fire that has gained 
any proportions cannot, of course, be extinguished by 
such appliances; but before this stage has been reached, 
they are undoubtedly of great value. A full description 
of the tests is given in the Red Book No. 126. Each of 
the apparatus used in these tests consisted of a cold- 
rolled cylindrical vessel, closed at each end, and lined 
with lead on the inside, and was, according to the makers, 
capable of resisting an internal preesure of 350 lb. per 
square inch. At the end of the vessel was an opening 
fitted with a metal collar 34 in. in diameter, having threads 
cut on its outer face, over which a cap with a rubber 
washer was screwed. The cap could be readily screwed 
and unscrewed. To theca end of the v; a curved 
# in. tube was secured. This tube, where it entered the 
vessel, was protected by wire gauze, while the other end 
was fitted with a connection for a screwed union for 
the attachment of a hose, terminating with a nozzle 
having an outlet ,, in. in diameter, for a 2-gallon 
extinguisher, and slightly larger for a 3-gallon extin- 
guisher. Inside the vessel was a cage formed with 
four metal rods, fixed at each end to a metal ring, the 
upper ring being divided so that it could be opened to 

mit the bottle containing the acid. The cage and the 
bottle were ed through the opening at the end of the 
copper vessel, and were supported on projections inside, 
The bottle was closed by a leaden stopper, having a 
conical projection, which loosely into the neck of 


the bottle, the surfaces of the oe and bottle being 
ground so as to form an air-tight joint. The copper 
vessel contained water in which bicar' te of soda had 
been dissolved, the proper amount of water being indi- 
cated by marks on the bottle and on the inside of the vessel. 
When used the vessel must be turned upside down to 
cause the sto to fall out as far as the inner face of 
the cap will w, when the acid is gradually liberated, 

ucing, on mixing with the bicarbonate solution, 

yy ote CO,, which forcibly ejects the water 
through the hose- _ The tests demonstrated that, 
when properly handled, the apparatus was ee ge 


efficient in checking small fires in their ae Be an 
in some instances, one appliance was more t efficient 
to effect the desired t. In all 12 tests were made. 


The apparatus was submitted for test by the Tea-Tray 
Company, Newark, N.J., U.S.A., who were represented 





by the Underwriters’ Fire Appliances, Limited, London. 
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METALLIC FILAMENT LAMPS. 


THE introduction of the metallic filament lamp, 
with its high efficiency and other characteristics, is 
a matter of no little significance, regarded from the 
standpoint either of consumers or suppliers of 
electricity. There are at present on the market 
several types of metallic and other high-efficiency 
lamps, but two only as yet have obtained a really 
firm footing. These are the tantalum lamp and the 
osram lamp, the former having a filament manufac- 
tured from the metal tantalum, and the latter pro- 
vided with a filament of tungsten. The two lamps 
have many features in common, although present- 
ing individual peculiarities of an important nature. 
Both have an efficiency of at least from two to 
three times that of the carbon lamp, with a useful 
life of about as long. Both are fragile, each in its 
own manner and degree, but neither having any- 
thing like the ape robustness of the familiar 
carbon lamp. e peculiar weakness of the tan- 


in| talum lamp has so far been the briefness of its life 


on alternating-current circuits, while the tungsten 
lamp could only be used with the bulb hanging 
vertically downwards. The makers of each type, 
however, now claim to produce lamps in which 
these defects are overcome, and no doubt further 
ee will in due course be effected. 

e tantalum lamp, when new, consumes about 
1.7 watts per British candle-power, and _ has, 
according to the makers’ statement, a useful life of 
800 hours, the useful life being taken as the period 
elapsing before the light is reduced by 20 per cent. 
The life of a carbon lamp is about the same, and it 
has a greater prospect of surviving to the normal 
end of its days; but its consumption is at least 
33 watts per candle, or more than double that of 
the tantalum lamp. The tungsten lamp is stated 
to consume 1.25 watts per British candle-power, 
and to burn about 1000 hours, with a reduction of 
efficiency of only 5 per cent. It is undoubtedly a 
frail lamp, but no other type can show an efficiency 


690 so high or sustained.’ 


From independent reports made recently upon 


690] osram lamps, supplied by the General Electric 


Company, Limited, of London, we notice that the 
watts consumed per mean hemispherical candle- 
power averaged distinctly less than the figure 
claimed above, and, in fact, did not attain this 
figure at the end of 1000 hours, in the case of many 
of the lamps tested. They were run on a commercial 
alternating-current circuit, with a voltage variation 


. of 3 per cent. on either side of the mean, and five 


lamps out of a dozen lasted out the whole test of 
2000 hours, none consuming then as much as 1.5 
watts per candle. In another test of a dozen lamps, 
by « different authority, the efficiency was frac- 


697 | tionally less. Two lamps failed at 700 hours, one 


at 2700 hours, and the remaining nine were still 
running when the test terminated, after 3350 
hours. After 2700 hours the average bangs: ered 
per candle-power was below 2 watts. The vo 
during the test was maintained constant at 1 
volts. As first cost, the present retail price 
of a tungsten p is about 4s., while the tantalum 


lamp costs 2s. 6d., and a good carbon lamp can be| Of course, 


got for 1s, 


Were the new lamps strictly comparable with the 
nary eomten lamp, the latter would be at once 
driven from the market, in spite of its cheapness, 
for it could not hope to compete with lamps con- 
suming half or a third the amount of current for 
the same amount of light. But, in addition to 
novel the drawbacks we have already noted, the 
metallic lamps are at a serious practical disadvan- 
tage. From the nature of things, their filaments 
are of high conductivity, and must therefore be 
excessively long and thin to work upon even the 
lowest of commercial voltages. This not only 
favours fragility, but renders lamps of lew power 
almost impossible to make. Moreover, the highest 
terminal pressure that can as yet be used across a 


, |single lamp of reasonable power is 130 volts for 


tungsten and 160 volts for tantalum, so that on 
most supply circuits in this country it is necessary 
to run two lamps in series. This involves carefully 
grading the lamps, for their life is very short under 
these conditions unless the resistances of both are 
equal, The General Electric Company have, however, 
recently put on the market high-power osram lamps 
designed for burning on pressures up to 260 volts, 
which cover every lighting circuit in the 7 

The consumer, then, is generally compelled to 
substitute two metallic lamps at a point in place of 
one carbon lamp. This means that he will get prob- 
ably two or three times the light he previously had, 
and though it is far cheaper per candle-power, the 
total bill will be pretty much as before. If he 
wants the extra light, well and good; but it may 
be unnecessary, and even embarrassing to him, 
although he has obtained it for nothing. In places 
where two separate lights may be controlled by one 
switch, by means of a slight rearrangement of 
wiring, two carbon lamps in parallel may be 
replaced by a pair of metal lamps in series, and 
the full value of their efficiency obtained. Where 
the system of supply is alternating, the obvious 
course is to instal a small auto-transformer, and 
reduce the voltage of the whole house to what is 
suitable for the particular lamps selected. There 
will be slight transformer losses, much of which, 
moreover, will be going on for the whole of the 
24 hours, but the current wasted will be very 
small in comparison with that saved by the new 
lamps. For tungsten lamps the secondary ) gow = 
of the transformer may well be as low as 25 volts, 
which would allow the use of comparatively robust 
lamps of very high efficiency, and in units as low as 
10 and 16 candle-power. 

Auto-transformers for use with metallic filament 
lamps are now being made in thousands. em | 
should be so designed that the iron losses, whic 
are going on all the time, should be kept low, and 
in practice need not exceed 5 watts on a 300-watt 
transformer, or 10 watts on a transformer of an 
output of 750 watts. The insignificance of this will 
be realised when it is remembered that a 16-candle- 
power carbon lamp consumes something like 60 
watts. To avoid the iron losses, such as they are, 
it is, of course, possible to switch off the trans- 
former when no a are needed. In fact, devices 
have been invented for automatically switching the 
transformer out with the last lamp, and in again 
with the first. Such elaborations show a very much 
exaggerated idea of the losses due to the trans- 
former, which, as a matter of fact, are so small 
that frequently the current is not sufficient to 
operate the meter, and therefore never gets charged 
to the consumer at all. 

We have so far been considering the question of 
high-efficiency lamps from the consumers’ point of 
view. But it cannot be gainsaid that their general 
use will seriously affect the business of electricity 
supply. We may say at once that, arguing from 
either history, analogy, or common-sense, the ulti- 
mate effect of their introduction must be to benefit 
the industry, although the immediate future may 
give rise to anxiety. The consumer only uses 
metallic lamps because he gets some advantage 


from so doing. Now his satisfaction may arise 
from one of two causes: either he has got the 
same light as before for less money, or he got 


more light for thesame money. Whichever of these 
conditions occurs, the supply company appears to 
come off badly, because even in the second case a 

ter proportion of the annual expenditure on 
fiohting will be diverted into the lampmaker’s 
pocket ; while if the total expenditure is less than 
previously, and the lamps cost more, it is evident 
that the supply company must suffer even more. 
the satisfaction of this consumer with 





the results of the new lamps may reasonably be 
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expected to cause others to take a supply of cur- 
rent, and thus the output of the station may be 
maintained. This, however, is not necessarily a 
benefit to the undertaking.’ Esch unit costs just 
as much to generate whether it is consumed by one 
man or shared between a dozen, but in the latter 
case the price charged for it has to carry the charges 
on mains, meters, &s., required to give the supply 
to the eleven others. This may easily swamp any 
profit earned when the supply was taken by a 
single consumer. 
he greatest hope of the central-station engineers 
is that the cheapness of lighting by means of the 
metal lamps may induce customers to seek advan- 
tage rather in the increased quantity of light they 
may obtain for the same money as before than in 
the reduction of their current bills. The appetite 
for artificial light is one that grows by what it feeds 
on, as is proved by the continuously higher standard 
of illumination desired, or even considered essen- 
tial. The lighting considered adequate a quarter 
of a century ago would not be tolerated to-day for a 
moment, and there is probably plenty of scope for 
increased illumination in houses and shops which 
have up to the present been reasonably satisfied 
with a comparatively few carbon lamps. In fact, 
the possibility of better light at equal cost is bound 
to create a demand for it, and the fact that the new 
lamps are of high individual power, and have fre- 
—— to be duplicated, will tend to foster the 
emand by accustoming consumers to brilliant 
lighting. 

This is the brighter side of the picture, but the 
alternative has always to be reckoned with. There 
is no doubt that the lamp-makers will very soon 
find some way of manufacturing lamps of smaller 
power that will burn singly on high voltages, and in 
certain districts and among certain classes of con- 
sumers the introduction of such lamps is bound to 
reduce the demand for current per house. Thus 
small consumers, who are now barely profitable 
to the undertaking, will be turned into sources of 
"na loss, because of the capital charges involved 

y connecting them to the station. Although we 
believe such cases will be few and transient, they 
must be dealt with, or the supply authority must 
get into financial difficulties. tically the only 
remedy is to raise the price of current or adopt 
some method of charging which will make every 
consumer bear his fair share of the costs of supply. 
In either case he has no just cause of complaint, for 
he cannot expect to be supplied at a loss to the 
undertaking, and will certainly be getting better 
value for his money. 





THE QUESTION OF THE 
UNEMPLOYED. 

Tue voluminous reports of the Central (Unem- 
ployed) Body for London, which have just been 
issued,* are volumes which, for all who take an in- 
terest in the many attompts that have been made to 
solve the most difficult question of how best to find 
work for some, at any rate, of our —- who 
are out of work, contain much matter that will bear 
careful perusal. For any one who wishes to devote 
his or her energies towards practically furthering 
the cause of the unemployed, they contain valuable 
lessons, and, perhaps, one of the most important of 
these lessons is that they help towards a knowledge 
of what lines are practicable, and what are not. 
This must be of great benefit, for there is no doubt 
that in the past much valuable time and money 
have been given in trying experiments which a 
little more knowledge might have saved. There 
are, of course, people among us who have little or 
no sympathy with this subject of the —— 
and who hardly have patience to discuss it. These 
will, no doubt, leave the reports alone. There are, 
however, others who honestly have the cause at 
heart, and are well able to help if only they knew 
what were the right steps to take ; and to these the 
experience gained by the labour of the Central 
Body during three winters will be acceptable. 

The matter to which we have referred is em- 





* Preliminary re; upon the Work of the Central 
(Unemployed) Body for London (Unemployed Work- 
men Act, 1905) to May 12, 1906. [Price ino post free 


1s, 24.] And Second Report upon the Work of the 
Central Body, from May 12. 1906, to June 30, 1907, 
Chairman, H. Russell, Wakefield; Vice- 


v. Preby. 

hairman, Mr. James P. R. Lyell). [Price 1s., or post 
free 1s, 4d.] Published by Messrs. 30 ~<A and Son, 
Bond 4, Great Smith-street, Victoria-street, Westminster, 





bodied in two reports, one the preliminary report 
upon the work of the Central (Unemployed) Body 
for London under the Unemployed Workmen Act of 
1905, up to May 12, 1906 ; the other a full account 
of the work of the same body from May 12, 1906, 
to June 30, 1907. It cannot be said that these 
reports are altogether stimulating reading. In 
some directions, however, much good work has 
been done, and, in spite of great discouragement 
at times, many of the really deserving and better 
class of the unemployed have been helped, and 
have heartily responded to the efforts made on their 
behalf, in a way that must have formed the silver 
lining to the dark cloud that frequently shadowed 
the workers. This refers particularly to the work of 
the department devoted to emigration, as is shown 
by the letters of thanks received by that body from 
workmen for whom situations were procured in 
various parts of Canada. 

As is well known, the difficulties of satisfactorily 
iving aid to the unemployed are enormous. 
here is no doubt, however, that the men and 

women who have devoted themselves to the work 
have honestly tried during three winters to grapple 
with the problem before them. Their efforts have 
been based generally on the principle of endeavour- 
ing to find useful work which, while alleviating 
temporary distress and deserving cases, would not 
thereby have the effect of throwing others out of 
existing employment. The information supplied 
by the Working Colonies Committee is particu- 
larly valuable, and the work done by the employ- 
ment exchanges forms another feature of interest, 
the object in this case, of course, being to bring 
—_ ers and would-be employed together. 

s before stated, the experience gained by all 
this work shows that the result has not been alto- 
gether the success that many people hoped it would 
be. Various circumstances appear to have been 
responsible for this. The physical condition of the 
men for whom work was provided was in man 
cases below what it should have been, although the 
men were able, under proper supervision, to per- 
form satisfactory work. This physical unfitness 
is hardly to be wondered at, considering the 
type of man so frequently found among the un- 
employed. Then, again, it appears that there 
was a difficulty met with in finding work for the 
unemployed, not from lack of funds provided, 
but owing to the restrictions placed upon the cen- 
tral body by Art. V. of the Regulations of the 
Local Government Board (Statutory Rules and 
Orders, 1905, No. 1071) as to the conditions under 
which temporary work of public utility might be 
provided by local authorities, without in some way 
subsidising the rates. According to the officers of 
some of the authorities for whom work was done, 
the efficiency of the men employed was not up to 
the ordinary standard, the value being about 75 
sed cent., compared with ordinary unskilled labour 
or the work provided ; although, considering the 
poor and impoverished condition of the men 
employed, the result is not looked upon as 
altogether unsatisfactory. In the opinion of the 
London County Council, however, the product of 
the work was only one-fifth of its best. Another 
trouble was the difficulty of discriminating between 
the deserving and the undeserving. 

For much of the work to which they were put 
town life seems to have unfitted the applicants, 
although experience indicates that Londoners can 
be made fit for country work. This appears to us 
a very satisfactory experience, because the reports 
seem to indicate clearly that some of the greatest 
benefits have been afforded to men who have 
been put to this class of work in situations in 
the Colonies. It is the old cry of ‘‘ back to the 
land,” which, if it could be widely put into force, 
holds out far more promise of happiness for those 
concerned than anything else. The results of emi- 
gration have been encouraging, but, notwithstanding 
this it is not well, per =p to place too much 
reliance on this outlet. Evidence goes to show 
that the Women’s Work Department promises a 
sphere of usefulness, but it also brings to light 
a fact which does not lead to a pleasant train of 
— as it indicates a state of moral feeling 
which cannot tend to the best advancement of man- 
kind, namely, that there is a danger of women becom- 
ing the principal wage-earners in families, where 
the men consequently become merely loafers. 

The great handicap to nearly all those who apply 
for work is the lack of proper training. They do 
not appear to have any particular fitness for any- 
thing, and what is needed is more technical train- 





ing as a preparation for life. Boy labour at present 
ac a + number of unskilled and untrained 
labourers at the age of eighteen to twenty years, 
and this forms a great difficulty, which has to be 
dealt with. 

Some of the suggestions made in the report are 
well worthy of consideration. Among these it is stated 
by the Body that warning of approaching periods 
of dearth of employment should, as far as possible, 
be given by His Majesty’s Government, and that 
the ‘‘seasonal trade” question has not been sufii- 
ciently emphasised. Another point is that it is 
not possible to deal adequately with unemployment 
by local authorities, and that in future legislation 
the question should be dealt with nationally. These 
are, however, matters which we cannot discuss in 
the present article. Anyone wishing for further 
information as to the work that has so far been 
done will find it in the reports referred to. 





CATHODE VOLATILISATION 
RAREFIED GASES. 

Our views on the carriers of the electric dis- 
charge through gases and on the nature of the 
various radiations are developing so fast that every 
be are ote J of checking the correlation of the more 
or less isolated facts collected by different investi- 
gators must be welcomed. From this point of 
view the researches of Professor V. Kohlschiitter, 
of Strassburg, which we first noticed two years ago, 
deserve attention. Kohlschiitter and his collabo- 
rators, R. Miiller and Th. Goldschmidt, believe 
that the cathode volatilisation is largely a chemical 
phenomenon, dependent upon the nature of the 
cathode and of the gas contained in the discharge 
vessel. Chemical compounds are formed between 
the gas and the metal, either the solid electrode or 
the volatilised electrode, and these compounds, 
which are endothermous, may be condensed as such, 


IN 


Y | or may be decomposed again and cause the forma- 


tion of metallic mirrors. 

According to Kohlschiitter, these reactions take 
place between the cathode metal and the carriers of 
positive electricity, which take their rise in the field 
of the negative glow, and which, we conclude from 
the defigction experiments of J. J. Thomson and 
W. Wien and from the Doppler effect observations 
of J. Stark, are material particles of the order of 
the hydrogen atom. These particles hit the cathode 
with an energy depending upon their unit charge 
and upon the fall of potential at the cathode. The 
energy is in itself great compared to the average 
kinetic energy of the gas molecule, and becomes 
much more powerful still because all the particles 
act in a definite direction, and not in different 
directions. Hence endothermous compounds may 
be produced which we do not know a ordinary 
conditions, and even the inert gases helium and 
argon appear to enter into combination with the 
metals. If these views be correct, the volatilisation 
ought to increase with the current intensity and 
with the fall of potential at the cathode ; that this 
is so had already been found by Granquist in 
Stockholm, and a Holborn and Austin in the 
Reichsanstalt. The latter had observed that the 
volatilisation is, for the same potential gradient, 
directly related to the atomic weight of the metal. 
Kohlschiitter goes further. He says the metals are 
attacked in the order of their equivalents—that is, 
he introduces the valency as one decisive factor. — 

Perhaps we had better explain. The atomic 
weight of silver is 108, and as silver is univalent, 
its equivalent is also 108. Aluminium has the 
atomic weight 27, but it is trivalent; hence its 


=! = 9. The gases appear to 


arrange themselves in the order of their atomic 
weights, as regards their capacity of attacking 
metal cathodes. From the behaviour of the same 
metal in different gases we can draw conclusions 48 
to the valency of the gas, and we may thus be able 
to settle the, so far, unknown valency of helium 
and argon ; they would appear to be univalent, 
which fits into other observations. Some modern 
hypotheses connect the valency with the number 
of electrons split off or taken up. An atom 
becomes electro-positive by splitting off one, two, 
or three electrons, according to its being univalent, 
bivalent, or trivalent; and it becomes negative 
when taking up electrons. Se 

Other factors may be at work in addition to the 
cathode bombardment. We know that metals 
are directly volatilised when powerful currents 


equivalent is 
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are sent through wires. The effect seems to be 
merely thermal, and may also occur in electric dis- 
charge tubes. The abnormal behaviour of cadmium 
electrodes, which prove much more volatile than 
they should be if cadmium took its place according 
to its equivalent, suggests this, But Kohlschiitter 
does not think that the two phenomena are quite 
analogous. Nor does the previous occlusion of 
gases by the electrode favour the volatilisation, as 
Berliner had suggested. Kohlschiitter made his 
experiments with disc cathodes, backed by mica 
and connected with the induction apparatus by a 
copper wire which was wholly encased in a fine 
glass tube. Sometimes sparking was noticed 
between the glass and this wire or the cathode ; in 
such cases the gas pressure in the tube would sud- 
denly increase, and simultaneously the sodium line 
would flash up, as if some electrolysis of the glass 
had occurred. The normal effect of the discharge 
is that the gas pressure in the tube is decreased, or 
that it remains steady after an initial fall. The 
latter applies to helium and argon. The experiments 
were generally started at a gas pressure of about 
1 millimetre. The chief metals recently investi- 
gated are: aluminium, iron, copper, platinum, silver, 
and gold; the chief gases: hydrogen, helium, 
oxygen, nitrogen, and argon. 

The order of volatility of the metals is :—Al, Fe, 
Cu, Ag, Pt, and Au, and this order is the same for all 
the gases examined. For the order stated it does 
not matter, whether we accept for Fe, Cu, and Pt 
their lower valencies 2, 1, 2, or their higher valen- 
cies 3, 2, 4 —_ —_ form different — of 
compounds, in which they appear to ess different 
whonielk For other mn this Sadie might be 
disturbed. The whole question is not by any 
means settled yet. The electrical arrangements 
were not all the investigators could desire; some 
of the early observations of Kohlschiitter have not 
been confirmed, and there are some peculiar 
features. Thus the disc cathode does not always 
behave uniformly. There may be a volatilisation 
from the central portion, and a condensation and 
also an anode glow on the edge of the cathode. 
These peculiarities had already been noticed by 
Wehnelt, who built up a cathode of a central disc 
and a ring, the two parts being insulated from one 
another, though both joined to the same pole. 








THE RATING OF LIGHT RAILWAYS 
AND TRAMWAYS. 

Promoters of light railways are greatly inte- 
rested in the decision in the House of Lords the 
other day, in the case of the Wakefield Corporation 
v. Wakefield and District Light Railway Company. 
The question now settled is that, for rating pur- 
poses, a light railway made under the Act of 1896 
is to be regarded as an ordinary railway, even when 
to all outward appearance it is a tramway. 

It is rather curious that when the Light Rail- 
ways Act, 1896, was drafted, its relation to an 
ordinary railway and to a tramway was not defined, 
and so for years there have been differences of 
opinion as to whether a light railway should, like a 
tramway, be assessed for poor rate at its full net 
annual value, or whether it should, like an ordi- 
nary railway, be assessed only at one-fourth of its 
annual value. In the Light Railways Act there 
is no definition of a ‘light railway,” and hence 
when an appeal was made two years ago against 
the decision of the Wakefield magistrates, who 
held that the Wakefield Railway was, like a tram- 
way, liable to rates on its full annual value, it was 
argued that a light railway is unlike an ordinary 
railway, in that it has no exclusive use of the 
road. The user only exceeds that of the public 
on the highway in having flange wheels which fit 
into the lines. The Wakefield Light Railway was 
in effect a tramway running through the streets 
of the town. It was this view that led the magis- 
trates to decide that this light railway should be 
rated as tramways are rated. 
_ On appeal to the Divisional Court in April, 1906, 
it was argued that the light railway had no ex- 
clusive use of the road, and no property in the 
road between the metals, but only in the user of the 
‘lange in the metals. This is all the user of the 
roadway which the general public have not. The 
Court held it is this exclusive user which makes 
the light railway company rateable at all. It 
will be noted that the claim of the rating authority 
to assess ordinary railways is contained in the 
P ublic Health Act, 1875, Section 211, which says :— 

General district rates shall be made and levied on 


the oceupier of all kinds of property for the time 
being by law amenable to any rate for relief of the 
poor, and shall on the full net annual 
value ... . subject to exceptions .. . . land used 
only as a railway constructed under the powers of 
any Act of Parliament for public conveyance shall 
be assessed in respect of same in the proportion of 
one-fourth only of such net annual vale thereof.” 

The reason why an ordinary railway company 
is uired to pay rates on one-fourth of the 
annual value of its land is because a railway 
running on land of its own derives only a fractional 
part of the benefit of district rates. 

When the Light Railways Act was passed in 
1896, it was contemplated that such railways 
would be a great public convenience, especially in 
agricultural districts ; and that although they might 
be different in their construction from ordinary 
railways, they were to be regarded as “‘ railways,” 
and should therefore enjoy the partial exemption 
as to three-fourths of their rateable value for 
poor-rate assessment. The light railway, though 
not in each individual case constituted by authority 
of a special Act of Parliament, is no less a ‘‘ statu- 
tory railway,” to which the exemption contained in 
Section 211 of the Public Health Act, 1875, applies 
-—" constructed under the Light Railways Act, 

Now that light railways like that in Wakefield are 
linked up with street tramways, it would appear 
that the same exemption that applies to them should 
apply also to all tramways. But this would require 
legislative authority. e Judges in the Divisional 
Court, and also in the Court of Appeal, were 
unanimous in their opinion that a light railway is 
for rating purposes a statutory railway as described 
in the sub-section of Section 211 of the Public 
Health Act, and therefore exempt as to three- 
fourths of its annual value—the same as an ordinary 
heavy railway. The House of Lords now confirm 
this view that the light railway is the occupier, and 
that the railway is constructed under powers of an 
Act of Parliament. The question is not whether 
the land is used only as a railway, for the user 
is that user exclusively exercised by the occupier, 
and it is for that he is rated. This decision is good 
news to promoters of light railways, who do not 
come under the Tramways Act of 1870—that they 
are now to be rated as ordinary railways. 





THE PORT OF LONDON BILL. 

In our issue of April 10 last, page 478, we briefly 
reviewed the principal provisions of the Port of 
London Bill, which Mr. Lloyd George had just 
introduced into Parliament amidst such a general 
chorus of approval. Certainly the Bill constitutes 
in very many respects a great advance over its pre- 
decessors—viz., the scheme outlined by the Royal 
Commission and that set forth in the Bill of 1903, 
as amended. Not the least of these improvements 
is to be found in the reduction in the total number 
of members of the Board from forty to twenty-four, 
which should provide a sufficiency of ‘‘ directors” 
for the efficient management of even so my an 
undertaking as the Port of London. The Royal 
Commission, moreover, had pro that the 
‘**appointed”” members on the d should be 
in a large majority. There were in their scheme 
to be twenty-six of these, as compared with four- 
teen-elected to directly represent the trading inte- 
rests of the port. In the Bill of 1903, as amended, 
these proportions were reversed, and this improve- 
ment remairs a feature of the present proposals, 
where the elected members will outnumber the 
appointed ones in the ratio of fourteen to ten. 

nder the terms of the new Bill, moreover, not 
only may the chairman and vice-chairman of the 
Board be paid salaries, but so may the chairmen 
of the separate committees. This latter provision 
is unusual, but renders the choice of gentlemen to 
fill these highly important and responsible posts 
much less restricted than it otherwise would neces- 
sarily be. After all, large private undertakings find 
it advantageous to have a paid directorate, and the 
Port of London may well benefit by its manage- 
ment not being too strictly confined to the hands 
of volunteers, who, if competent, have commonly 
businesses of their own to attend to. 

In a very able analysis of the Bill laid before the 
London County Council last Tuesday objection is 
taken to the expressed intention of the Government 
that the first ‘‘elected”’ members of the Board are 
not, in fact, to be ‘*‘ elected ” at all, but each of the 





interests, which is ultimately to have the power of 





directly choosing a member, is in the first place to 
have one appointed to represent it by the of 
Trade. The Port Board, as first constituted, will sit 
till 1913, and by that time the main lines of the new 
Port administration and finance will, it is claimed, 
be decided. This may no doubt be the case, and 
were there any gare 4 that the appointments 
would be political in character, much might be said 
for the claim advanced that the members in ques- 
tion should actually be elected from the outset, 
even if it were necessary in the first instance to 
make use of an imperfect and incomplete register 
of those entitled to vote. We do not think, how- 
ever, that the appointees of the Board of Trade are 
at all likely to be of the class capable of introducing 
into the new undertaking the business methods 
exposed by the recent audit of the London tram- 
ways accounts, nor such misconceived ideas of 
enterprise as were responsible for the inauguration 
of the now defunct Thames steamboat services. 

The criticism made of the Government Bill by 
the Rivers Committee of the Council on another 
point seems of a more substantial character. It is 
objected that nowhere in the Bill is the new 
authority specifically empowered to exclude, from 
the payment of dues, gi transhipped or exported. 
London is essentially an importing port. Half the 
tonnage entering with cargo leaves with none, and it 
is therefore very essential to do nothing in any way 
calculated to discourage the shipment here of goods 
for export. With its enormous population, the 
London import trade is certain to remain consider- 
able, and imported goods may well bear a moderate 
impost ; but manufacturers within the Metropolitan 
area have already more than sufficient inducement 
to migrate to districts less heavily burdened in 
various ways, without the addition of an export 
tax to the drawbacks previously in existence. 

As will be remembered, the majority of the 
London County Council decided some months ago, 
in spite of some protest, to refuse to guarantee the 
Port Stock unless the Imperial Treasury also lent its 
credit to the undertaking. As the event has proved, 
this ‘‘ backing of the Bill,” by either body, has 
proved unnecessary. The dock shareholders have 
shown themselves in a reasonable frame of mind, 
and the new authority has been capitalised on the 
basis of maintaining the income of the dock share- 
holders at about its previous figure. On the basis 
of the 1907 returns the shareholders in the Surrey 
and Millwall Docks are somewhat over-paid ; but 
that year’s takings, it is admitted, did not in these 
cases form a fair basis for the valuation of these 
undertakings. The net result of the transaction 
as a whole is that whilst during the past year the 
Stock Exchange valuation of the various London 
docks has fluctuated between an aggregate of 
ro yer nae vege mesg the new Port Stock 
will apparently be quoted at prices correspondi 
to an aggregate of 50,900,000. The chareboldens 
have therefore got good terms, but not extravagantly 
so, and there is no ter mistake possible in a 
business transaction than to refuse to let the ‘‘ other 
fellow” have some share in the profits of a deal. 

The revenue of the port at present in sight should 
be sufficient at the outset to pay the capital charges, 
since contributions to the sinking fund do not com- 
mence till ten years from the appointed day. At 
the same time it seems certain that several millions 
must be expended in improving the facilities of the 
port, so that increased revenue must ultimately be 
obtained. This it is proposed to-do by the esta- 
blishment of a system of dues on goods, and 
by exacting increased license fees from the barges, 
which are steadily growing in dimensions and 
in the importance of the traffic they handle. 
One aspect of the proposed dues on the goods 
landed or shipped has already been dealt with, but 
the Rivers Committee of the Council complain, 
with apparent justice, of the somewhat indecent 
haste with which it is proposed to prepare the 
schedule of maximum charges. By the terms of 
the Bill this must be done within six months of the 
appointed day, but, as already stated, there is, no 
immediate need of the additional revenue. In view 
of the very varied character of the goods passing 
through the port, a substantially longer period than 
that cited might well be permitted. 

On most of the points above raised the interest 
of the Council is more or less indirect, but in the 
proposed remodelling of the Conservancy Board of 
the upper river they are much more immediately 
concerned, in view of their position as guardians 
of the health of the Metropolis. As at present 
constituted, the Conservancy Board has thirty-eight 
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members, of which one-half are direct representa- 
tives of Metropolitan interests. Under the pro- 
posed new constitution Ba five members out of 
seventeen can be consid as directly concerned 
in maintaining the present excellent character of the 
London water supply, and of the remaining twelve 
members ten mi represent up-river boroughs, 
presumably more interested in the simplest and 
cheapest method of getting rid of their domestic 
se and trade wastes than in upholding the 
purity of the river. 





ICE AND ITS NATURAL HISTORY. 

Tue discourse‘on ‘* Ice and its Natural History,” 
delivered by Mr. J. Young Buchanan, M.A., F.R.S., 
at the Royal Institution on Friday, the 8th inst., 
mentioned many points with which we ought to be 
more familiar than we are, considering that the main 
facts were established long ago. Sea-ice, everybody 
knows, is substantially pure ice ; is to say, 
when sea-water freezes, the ae water solidifies, 
and the brine is left liquid. Yet whalers generally 
complain that sea-ice does not give drinkable water, 
while some state that ice yields more or less potable 
water according to the way it is melted. Mr. 
Buchanan explained the reasons, referring chiefl 
to his own experiments made in connection with 
the Antarctic cruise of the Challenger in 1874, and 
to Dr. Otto Petterssen’s work on the results of the 
Vega expedition of 1878, when Nordenskidld, try- 
ing to sail from Sweden along the North Coast of 
Asia into the Pacific—looking for the North-East 
Passage, which, in the days of Elizabeth, was as 
eagerly ay a as the North-West Passage—was 
frozen up for many months a few miles before 
reaching Bering’s Strait. At the time of those 
expeditions, sy aan aosemeye did not pay much 
attention to the importance of cryoscopic research, 
the lowering of the freezing-point of solutions by 
the solute, which has become a valuable aid in deter- 
mining molecular weights. The practical bearing 
of these investigations on the behaviour of sea and 
glacier ice is of interest. 


Sea-ice, Mr. Buchanan pointed out, was very | P® 


heterogeneous. The primary sea-ice was only seen 
at the beginning of the winter, and it underwent 
secondary changes as soon as it was a day old. 
The primary ice itself was not simply water. Some 
lumps of ice formed ; snow fell on it, the salt spray 
froze to it, other lumps congealed with it, including 
fragments of glaciers, which were purer land ice ; 
oer of the brine which remained liquid was kept 

k, and different portions of ice hence behaved 
very differently. The lecturer had first thought 
that the salt might be present as a solid, because the 
melting-points and salinity of different portions of 
the ice differed so much. Petterssen, who examined 
the samples of ice and ice-water collected by the 
Vega, showed, however, that mixtures of snow and 
sea-water always melted at —1.8 deg. Cent., while 
the ratio of chlorine to sulphate, Cl : SO,, which 
is constant in sea-water, varied widely in sea-ice. 
This seemed to suggest a selective action on the 
part of the ice. ere, however, the secondary 
reactions came in. Mr. Buchanan cooled sea-water 
gradually, collected the ice and mother-liquor, and 
found the Cl: SO, ratio practically the same in 
the three substances—the original water, the ice, 
and the mother-liquor ; as chlorides and sulphates 
make up 99 per cent. of the solids of sea-water, 
the other constituents might be disregarded. 

If we started with water containing 1 part of salt 
in a million, the lecturer continued, 999,000 parts 
of this water would freeze at —0.0001 deg. Cent.; 
the remaining solution of 0.1 per cent. chlorine 
would deposit more ice at —0.1 deg., and so on; 
finally we should have 10 parts of a 10 per cent. 
brine not freezing even at -- 13 deg. Cent. A block 
of ice would be a conglomerate of these various ice 
deposits and brine, which, when the temperature 
rose slowly to — 15 deg. Cens., would yield 10 parts 
of brine and 999,990 parts of ice. Thus the first 
water obtained from melting ice would be very 
bitter, and as magnesia salts hardly froze at all, the 
ice near the Vega was always pasty and damp even 
in the coldest weeks. These omen dena had been 
checked by other considerations, and agreed well, 
for instance, with the low value of about 50, which 
Petterssen found for the latent heat of sea-ice. The 
heterogeneous character of the sea-ice became 
distinct in photographs, and was further proved by 
its disintegrating into pieces on melting. Glacier 
ice, although much purer, was sufficiently impure 
to display a similar structure ; like sea-ice, it began 





- ry: weg A deg. sayy ya first eat 
uid wo impure, giving the appearance as 
the salt melted first. PT Soe on ice from 
the Aletsch glacier, in Switzerland, the lecturer had 
isolated grains from the ice varying in weight from 
one or a few mes up to nearly 200 grammes ; 
the Merjelen e at the edge of this glacier was 
very convenient for such studies, as regular ice- 

floated on it. 

ving dwelt on the ex glacier studies of 
the Swiss schoolmaster, F. J. Hugi, of Solothurn, 
who, in 1833, built himself a hut on the Fins- 
teraarhornfirn, at an altitude of about 11,000 ft., 
the lecturer to the disintegration of rocks 
by the rays of the sun and chemical action of mois- 
ture. The sun’s rays disintegrated the surface of 
the rock as they disintegrated the ice. Freezing 
was not necessary; water and heat would accom- 
plish their work without that. Mr. Buchanan 
did not mention that the nights were sufficiently 
cold in the Tropics to make water freeze, especially 
at higher levels. 

The lecturer stated that in his view the rivers 
hardly had any share in the work of rounding the 
pebbles that we found in their beds. He quoted 
two observations in support of that view. A thun- 
derstorm which he observed on Teneriffe washed 
a mass of shingles down into the sea from a river- 
bed which been for six months. The 
other case was reported by the Prince of Monaco, 
who, arriving at Sal—one of the Cape Verde 
islands—after a rainless period of three years, 
observed a cloud burst, with the same result. Mr. 
Buchanan suggested that the rock weathered, 
that gravitation brought the detritus down, and 
that the river currents did not help materially to 
posers round pebbles, which, he added, the 

reakers on the sea-shore undoubtedly did. There 
are, of course, many rivers in the Tropics and 
deserts which are generally dry beds, and in flood 
only at rare intervals. But we imagine that those 
rivers are fed by small mountain torrents, which are 
less intermittent and which store up the pebbles 
in the dry beds; the floods then bring down the 
bbles. We do not see sufficient reason for deny- 
ing in such a general way that the rivers, with their 
cataracts and eddies, participate in wearing down 
the sharp edges of stone fragments. 





NOTES. 
Execrricity DistRIBUTION IN THE WESTPHALIAN 
Coat District. 

In our review* of the monumental series of 
volumes on *‘ The Development of Coal-Mining on 
the Lower Rhine and in Westphalia,” we drew 
attention to the important aspect which the utilisa- 
tion of electric power had recently assumed in 
that district. Not only are the different collieries 
owned by the same company connected by cables, 
so as to be able to assist one another with light and 
power, but different companies are combined, and 
the spare power of those stations is sold to the 
public. The result is a saving all round, and a relief 
of the local railway lines; less coal being shifted, less 
smoke is being produced, and the utilisation of the 
waste heat of the coke-ovens is more complete. 
Power is being generated near the pit-mouth or 
in the coke works, where many recent perfec- 
tions have been worked out in the Ruhr 
basin. The annual report of the Hibernia Com- 
pany is very instructive as these fea- 
tures. This company did not apply any electric 
power before the year 1902. At the present time 
some 20,000 horse-power are electric. With the 
exception of the Altstaden Colliery, which lies 
far from the others, all the pits and ventilating 
shafts of this company are connected by a system 
of cables, all double lines. The length of the com- 
prs cables is 75 miles, and they are joined to 

1 miles of other Westphalian cables. Current is 
chiefly generated in the coke works, which are 
not found in all the collieries, but the ition of 
which is now of Jess importance than hitherto. The 
saving effected in the maintenance of reserve 
power-stations is already very considerable. Another 
feature contributes to the success of the new 
arrangements—the use of steam-turbines and the 
utilisation of the exhaust steam in ial turbines. 
The first experiment of the latter kind was made 
in 1904, when a turbine of 450 horse-power, 
using exhaust steam, was erected at the Hi ia 
colliery. The experiment proving quite satis- 


r * See ENGINEERING, vol. Ixxxii., page 373. 








factory, a 2400-horse-power turbine of this type 
was put up at the Shamrock I. and II. collieries in 
April, 1 In the five central power-stations of 
the company there are now installed nine turbines, 
fed with fresh steam, two turbines fed with ex- 
haust steam, and one gas-engine. All the boilers 
are joined in a closed circuit. During the year 
1907 23.5 million kilowatt-hours were generated ; 
the company consumed 18.5 million kilowatt-hours, 
and 5 million kilowatt-hours were sold; the produc- 
tion of the year 1906 came nearly up to 14 million 
kilowatt-hours. The public receives the ete elec- 
tricity through the Electricity Works Westfalen. 
This , which has its seat at Bochum, has opened 
two supply-stations ; commencing supply in Dec- 
ember, 1906, it sold: 200,000 kilowatt-hours in 
January, 1907, and had quadrupled this figure by 
December last. Both direct current and three- 
— eurrent 4re being distributed, the latter at 

fty periods ; the pressures are 10,000, 5000, and 
220 volts. 

LuBRIcaTION,. 


As is now well known, the work wasted in 
journal friction may vary within extremely wide 
limits, its amount being in the main dependent on 
the method by which the oil is supplied to the 
bearing. Where bath or ring lubrication is adopted 
the frictional loss is exceedingly small, even when 
the surface speed is high, as it is in turbine bearings. 
The coefficient of friction, reckoned in the usual 
way, of a well-lubricated high-speed bearing need 
not exceed 1 per cent. of the load on it, and the 
work wasted in friction is in such cases but a very 
minute fraction of the useful work done by the 
shaft. Really well-lubricated bearings are, however, 
still rather the exception than the rule, and with 
the ordin oil-cup lubrication, such as is com- 
monly fitted to the | Partie carrying line shafting, 
frictional losses become much more serious. Some 
interesting figures, showing the importance of the 
work thus wasted, are given in a paper read before 
the Ipswich Society of Engineers eS Mr. T. C. 
Thomsen some weeks ago. Here particulars are 


given of the case of a large machine-shop driven 
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STEAM FLOW 


by an electric motor, where the power needed 
to drive the shafting, and the machines running 
light, amounted to 37 kilowatts when one oil was 
used, and 25 kilowatts when a better quality was 
substituted. The total rated capacity of the motor 
was only 65 kilowatts, so that even with the best oil 
the frictional losses remained a very substantial frac- 
tion of the total energy expended. Several similar 
cases were quoted in the paper, showing that with the 
inefficient systems of tation commonly, and in 
many cases unavoidably, used for shafting and 
machine bearings, the work wasted depends to a very 
large degree on the choice of the lubricant. Touching 
on the question of engine lubrication, Mr. Thomsen 
advised the use of the device represented above for 
impregnating with oil the steam on its way to the 
engine cylinder. The oil is led into the steam-pipe 
by an atomiser, consisting of a tube cut away and 
slotted at the lower end, as represented in our 
engraving. By the use of this atomiser every 
particle of the oil was, he said, broken up into 
minute droplets, which were distributed through 
the general body of the steam. Referring to the 
necessity of abstracting this oil again from the con- 
densed steam, Mr. Thomsen declared that feed- 
water filters were of little use, but that c linder 
oils could be prepared which separated readily from 
the feed-water in the hot well, and could be skimmed 
off there. eae 


Tue PurIFICATION OF WaTER BY OZONE. 
In a read before the Faraday Society on 
Tuesday, the 12th inst., Dr. F. Mollwo Perkin, of the 
Borough Polytechnic, dealt with ‘‘ The Industria: 
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Uses of Ozone, Especially for the Purification of 
Water,” and he spoke in i on the ozone 
apparatus and plants of Messrs. Siemens and Halske, 
of Berlin, who, it will be remembered, have put down 
plants at Martinikenfelde, a suburb of Berlin, at 
Paderborn, and at Wiesbaden. Paderborn is a 
small town of Westphalia, now of about 25,000 
inhabitants ; Charlemagne held a diet there in 777, 
when his war with the Saxons had come to a first 
temporary stop; the terrible war, however, raged 
on till 803. Wiesbaden is a modern health resort, 
with more than 100,000 inhabitants, visited an- 
nually by quite as many guests. Both places 
owe their oy <n to their thermal springs, 
which were known to the Romans. But their 
water supply is not drawn from those springs, 
and needs treatment. The ozonisers of Siemens 
and Halske, Dr. Perkin explained, might, like his 
own experimental apparatus, which he showed at 
work, be described as modifications of the Berthe- 
lot apparatus. An iron vessel or box, filled with 
water, contained three vertical glass tubes, each 
enclosing a cylinder of aluminium ; through stuff- 
ing-boxes these tubes passed through the false 
bottom of the vessel, whose lower portion was open 
to the air. The air flowed through the annular 
space between the aluminium cylinder and the 
glass tube into the upper portion of the vessel in 
which the ozonised air collected. The aluminium 
formed the positive pole of currents of 8000 volts, 
the vessel the negative pole, and the water in the 
vessel was the outer coating of the condenser, be- 
tween whose two plates—the aluminium and glass 
—the silent discharge passed. The iron boxes 
were earthed, the framing being built up of hollow 
iron columns. The boxes were grouped in bat- 
teries and placed in special rooms, which were 
kept dark ; each box was provided with a window, 
so that the attendant entering the room could at 
once see whether the bluish discharge was passing 
or not. The air was previously filtered and dried by 
streaming over lime ; the water was also filtered, 
asarule. The sterilising towers were filled with 
pebbles, and through these the ozone rose, and the 
water descended. As the ozonised water had a 
smell and taste of its own, the superfluous ozone 
was removed again by letting the water fall over a 
cascade before it entered the mains. In the port- 
able apparatus such as had been used during the 
war between the Russians and Japanese, this 
removal of the excess of ozone was not specially 
provided for. But the ozone, Dr. Perkin thought, 
disappeared, probably owing to slow oxidation, if 
the water was not used at once. These portable 
apparatus, comprising a petrol motor, were packed 
on two one-horse carts. From 13.5 to 27 grammes 
of ozone were generated per horse-power hour at 
Paderborn, and the average concentration was 
1.3 grammes of ozone per cubic metre of water. 
Taking the average daily consumption of water at 
100 litres per head of population—rather a low 
estimate—one ozoniser would supply sufficient 
ozone for a town of from 2000 to inhabitants. 
The total cost was 2 pfennig (about one farthing) 
vg cubic metre of water. Dr. Perkin showed 
y expert reports that the bacteriological tests 
were most satisfactory. In some cases not all the 
bacilli had been killed by the ozone ; but the sur- 
viving germs were not pathogenic, whilst cholera 
and typhoid bacilli were killed. We remember 
that this claim was contested a few years ago, but 
that the final outcome of the controversy was in 
favour of the ozone treatment. Any interruptions 
of the ozonisers would, of course, be serious. Dr. 
Perkin mentioned in this connection that the water 
would automatically be shut off if either the blower 
or the ozoniser should fail, and warning would at 
once be given. He thought that the ozone treat- 
ment deserved serious attention ; its advantages 
for contaminated districts and in war time were 
obvious, but he would also recommend that filtra- 
tion should be combined with ozone treatment. 





Miptanp Ratuway.—The directors of the Midland 

ilway Company, at their meeting on the 15th inst., 
a ape & tender of Messrs. Hutchinson and Oo., of 
ds and Westminster. for the construction of a new 
ine from Mirfield to Huddersfield. It is anticipated that 
the construction of the line will occupy 34 years. 


Tsk Larexst Booxer- Drepoer 1m THE WoRLD.— 
we official trials of the new dredger Peluse, which is the 
; apeet bucket-dredger in the world. have been success- 
rac completed on the Clyde. This dredger has been 
the Suet Oanal Company, and will tail toe ban fener 

me « al C , ill sail for her destina- 
tion, Port Said, in a lew dupe. = 








THE LATE MR. FRANCIS HUGHES WEBB. 


Tue news of the death, in his eighty-fourth year, 
of Mr. Francis Hughes Webb, which occurred on the 
17th inst., will, we are sure, be received with deep 
regret by the large circle of engineers and other men 
who at one time or another were brought into contact 
with him. To the younger men of the present day 
Mr. Webb will naturally be thought of as being con- 
nected with the Institution of Electrical Engineers, of 
which he was, for twenty years, the secretary. But 
prior to this work he held various appointments, 
which, in turn, brought him into touch with engineers 
and business men of all classes, and the number of 
those who will experience a sense of loss on hearing of 
the occurrence will be no small one. 

Mr. Webb was born on December 8. 1824, in London, 
and received his early education at University College 
School, subsequently going to the le Normale, at 
Brussels. His business career commenced with two 
years in Germany under Mr. J. Player, engineer to 
the British Nassau Iron Company. He afterwards 
became clerk in the audit office of the London, 
Brighton, and South Coast Railway, but at the age of 
twenty obtained the first appointment of a kind for 
which, as was subsequently proved, he was eminently 
well suited, by his natural abilities and manners. The 
appointment to which we refer was that of resident 
secretary and librarian to the Royal Institute of 
British Architects, the first of a series of secre- 
tarial positions which he filled with credit and to the 
general satisfaction. This position he held for six years, 
relinquishing it in 1850, to become assistant to the late 
Mr. win Clark, engineer-in-chief to the Electric 
Telegraph Company. Again his ability for secretarial 
work came to the fore, and in 1851 he was appointed 
private secretary to the late Mr. J. L. Ricardo, chair- 
man of thecompany. This post he retained until Mr. 
Ricardo’s death, in 1862, and during these eleven years 
he came into intimate contact with Robert Stephenson, 
G. P. Bidder, Messrs. Peto and Brassey, and other 
engineers and contractors. The last-named firm, on 
the death of Mr. Ricardo, appointed him confidential 
auditor of their various works at home and abroad ; 
but in 1865 he was back again on the London, Brigh- 
ton, and South Coast Railway, this time as assistant 
secretary. Two years later he was again connected 
with Mr. Edwin Clark. He was secretary to the 
Monte Video Harbour Improvements Company, the 
Nova Scotia and New Brunswick Railway Company, 
and to the Malta Hydraulic Dock Company. 

In addition to his other appointments, he under- 
took, in 1878, the secretaryship of the Society of 
Telegraph Engineers, and followed the interests of 
that body through its metamorphic state, when it was 
known as the Society of Telegraph Engineers and 
Electricians, to its present development as the Insti- 
tution of Electrical Engineers. When first connected 
with the Institution, the names on the roll numbered 
barely 800. Its growth, however, was rapid, and by 
1885 the work of the office of secretary and the 


editing of the Journal demanded Mr. Webb’s whole/ w, R. Rothen 


time. He thereupon relinquished his other posi- 
tions, and devoted himself entirely to the advance- 
ment of the interests of the Institution; and it is 
acknowled that it was largely owing to his efforts 
that its roll of membership and its influence in- 
creased in so satisfactory a manner, and that finan- 
cially it has also made progress along sound lines. 
The membership, in fact, increased during Mr. Webb’s 
tenure of office from 800 to a figure of over 3000. 
He retired in February, 1898, feeling that the youn 

and vigorous Institution required the best efforts o 

a man of less than the seventy-four years of age which 
he had to his account. His retirement is recorded 
in the report of the Council for 1897, with the following 
appreciatory words :—‘‘ While they respect his single- 
mindedness, his high personal character, and those 
qualities which have made every member a friend, 
they deeply deplore the loss of his servives.” Mr. 
Webb was, in fact, more than a mere secretary to the 
Institution. His assistance and advice were ever at 
the disposal of members, and his character made him 
much more a friend than an official. Words of esteem 
and appreciation fill the report of the general meeting of 
the Institution at which his retirement was announced, 
and, taking practical form, the honour in which Mr. 
Webb was held was shown by the granting of a 
pension, which, when proposed by Sir Henry Mance, 
C.LE., president for that year, was adopted with 
every evidence of goodwill. Nor was this the only 
mark of esteem of which Mr Webb was the recipient, 
for, within two weeks of his retirement from 
office, he was entertained by the council avd members 
at a dinner, where he was presented with an illu- 
minated address and an album of the signatures 
of over one thousand members of all classes, 
and with a handsome testimonial. To give an esti- 
mate of his personal character we can scarcely do 
better than quote a sentence from this address, which 
epitomises in a few words his relations not only with 
the members of the Institution, but with a much wider 
circle of men, and which runs as follows :—‘‘ In con- 





ducting the work of the office your uniform and un- 
failing courtesy, tact, sympathy, and kindliness have 
endeared you to all with whom you have been brought 
in contact.” 





presen 4 20th 
inst.. at 70, Victoria-street, Westminster, Dr. H. R. Mill, 
President, in the chair. 

Mr. B. F. E. Keeling, director of the Helwan Observa- 
tory. gave an account of the upper air observations which 
i i i He said that 
itself bas comparatively little weather at all, and what 
there is has no influence commercially, except along 
the other hand the whole wecapenty of ‘Mayes 

C) a whole prosperity 
wrap up in the weather of the neighbouring country 
of Abyssinia. As the summer rainfall 1 
less in Abyssinia, so is the Nile flood; and in conse- 
quence the area of 54 ‘eo — we eae 
prosperity is greater or less. In years when a w 
stage of the river is to be expected, following on a bad 


i 


a height of about 6500 ft. above sea-level. 
height so far reached by a balloon was 54,000 ft., and on 
that occasion the south-west anti-trade wind was appa- 
rently penetrated, and a north-west upper current en- 
countered. 

The Secretary read a report by Professor J. P. d’Albu- 
querque on the “ Balloon i in : 
November 6 to 8, 1907.” which were carried out by himself 
and several other gentlemen, at the request of Sir D. 
Morris. for the Roval Meteorological 

Mr. Spencer C. Russell read a paper on “ Observations 
on the Colour of Lightning, Made at Epsom, 1903 to 1907.” 
He had for the past five years kept a record of the colours, 
or series of colours, during each thunderstorm or 
display of sheet lightning, and tabulated them under 
their ive colour. He had thus results of observa- 
tions of fork lightning made during fifty-seven thunder- 
storms, and seventy-eight observations of sheet lightning. 
It appears that in fork lightning red is the colour of the 
most frequent occurrence, and this is followed closely by 
blue, the least frequent colours being orange and green. 
White is of the greatest frequence in sheet lightning, red 
and yellow being next. It seems that the presence of 
hail, when occurring in association with a thunderstorm, 
is intimately connected with blue lightning. 





PERSONAL.—Measrs. Max Schorch and OCo., Limited, 
Rheydt, manufacturers of motors, dynamos, &c.. have 
opened a branch at 35, Basinghall-street, E.C.. under the 
style of the ‘“‘Schorch Electrical Company,” with Mr. 

. R. Rot! as manager of the business for 
England and the Colonies.—We are informed that the 
London Electrical Fittings Company, of 15, Newman- 
street, Oxford-street. W., will in future be known as 
Messrs. Galworthy, Limited, the firm having added to 
ic-light fittings that of gas-fittings. 

InstTiTUTE OF MetTats.—By permission of the Council, 
the proposed conference to he held in connection with the 
formation of the Institute of Metals will take place at the 
Institution of Mechanical Engineers, Storey’s Gate, 
Westminster, on June 10, at 2.30 p.m. The attendance 
is requested of all interested in the manufacture or use of 
non-ferrous metals and alloys. The membership of the 
proposed Society will be open to all practi scien- 
tific men at home and abroad, and promises of support 
have already been received from leading men in several 
foreign countries. The movement is also being well 
supported at home, not onlv by manufacturers and metal- 
lurgists, but also among shipbuilders and others largely 
interested in the use and application of the non-ferrous 
metals, and it is to be h that the forthcoming 
conference will be sufficiently representative and well 
attended to give the new body a good start. 


their business of 





Tue InstTITUTION OF MecHanicaL Encinerrs.—The 
annual conversazione of this Institution was held at the 
Institution Buildings, Storey’s Gate, on Friday, May 15 
last, the guests being received by the President, Mr. T. 
Hurry Riches. There was a large attendance, and a good 

mme of both vocal and instrumental music, the 
‘ormer being provided by a Welsh quartette. A lecturette 
given during the evening bv Mr. Lovell N. Reddie, on 
**Sound-Waves and Sound-Production,” was illustrated 
by means of lantern slides showing records taken opti- 
cally from a gramophone needle. The Auxeto-gramo 
was exhibited, and reproduced records by famous singers. 
For volume and ag 4 the reece _ —ae the — 
nary gramophone. e principle instrument is 
that the motion of the reproducing needle, i of 
actuating a diaphragm, controls a valve admitting modu- 
lated puffs of slightly compressed air into the trumpet. 
By means of a rotating mirror actual “waves were 
thrown on a screen, as reproduced, and formed an inte- 
resting study in harmonic functions. 
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COMBINED TURBINES AND RECIPRO- 
CATING ENGINES. 
To THe Eprtor or ENGINEERING. | 

Sin,—In reply to Mr. Morcom’s first question, I am 
willing to accept his suggestion that a non-condensing 
turbine may be taken as fully 10 per cent. less efficient 
than a non-condensing reciprocating engine. 

As for his second question—whether, having a 500- 
kilowatt exhaust-steam turbine with a moderately good 
vacuum (27.5 in.), I would put down a reciprocating 
engine, or add a “high-pressure end” to the existing 
turbine, supposing that I desired to utilise the boiler 
steam through its whole range of pressure; I can only 
say that if the reciprocating engine is not already 
there, and if the speed of rotation is no longer restricted 
to that necessary in marine work (the reference to 
kilowatts seems to hint at a lighting station), then I 
should prefer the smaller plant-expenditure involved in 
lengthening the exhaust turbine ; and as I should avoid 
nearly all the cost, and quite all the friction, of the reci- 
parenting onaine, I am sure that by doing so I should get 
as much brake horse-power per pound of steam used, and 
much more brake horse-power per pound of money spent, 
than if I adopted the combined system. : 

The combined system was advocated for one particular 
condition of things, in which moderate power has to be 
combined with low e of rotation. In the present 
state of knowledge, this case is unsuitable for turbine 
treatment, save at the low-pressure end of the scale, 
where it is comparatively easy to design a slow-running 
turbine, The use of the reciprocating engine at the high- 
pressure end is thus compulsory, and the sole question is 
whether we shall try to exploit the low-pressure end of the 
scale by a big (but not sufficiently big) cylinder on the 
reciprocator, or by adding a turbine, I have no doubt 
that Mr. Parsons’ solution is the right one, but I have not 
alleged it to apply to other than the particular case in 
question. 4 

The inaccuracy I charged was not serious. It was not 
as to facts, only as to inferences, and every one is allowed 
inaccurate inferences. Otherwise there would never be 
anything to dispute about, which would be absurd. For 
instance, turbines and high vacua are mg 3 page 
at least it is better when they are so. Now is it a defect 
in the turbine that (more than other engines) it requires a 
high vacuum ; or is ita merit in the turbine that (alone 
among engines) it can utilise a high vacuum? You can 
infer either way, according as you are pro- or anti-turbine, 
and the other side can do nothing worse than call you 
inaccurate, which, as bystanders know, is a term of relative 
compliment in engineering controversy. 


Yours truly, 
May 18, 1908. Mark Rosinson. 





MILITARY RANK FOR NAVAL ENGINEERS. 
To THe Eprtor oF ENGINEERING. 
Sir,—May I beg your further interest in a subject you 
have so often ably supported in your paper oa many 
previous occasions—the position of the present branch of 


naval engineers. 

The subject was recently brought forward by both 
Mr. Bramsdon and Mr. Wedgewood in Parliament, to be 
met with the usual reply, that the Admiralty would con- 
sider the matter. Surely they have had enough time for 
consideration in the last thirty yeara, when the opinion 
was firat expressed by their own committee that amalga- 
mation was necessary. 

I am afraid the on cediontine it has received has 
been the waste-paper basket, and that is likely to be its 
fate on this occasion, unless it is evident that influential 
men will give them no peace until the question is settled 
satisfactorily. q / 

Their Lordships have already publicly recognised the 
necessity for amalgamation by introducing the new 
scheme of military training; they have recognised that it 
is not only necessary for the engineer-officer to have 
military control, but that it is also necessary for all 
military officers to have a considerable amount of en- 
gineering knowledge. ‘ rad 

Where is then the trouble in giving the present 
engineer. officers the status and power’? The only appa. 
rent reason is that the new entry will have received 
nominations and been personally examined by members 
of the B : 

Is this to ensure that thay arc fit to be trained as engi- 
neers ? 

I have never heard that their Lordships were dis- 

leased with the efficiency of the present officers, while I 

ave heard many senior officers of the military branch 
express a doubt if they would getas reliable officers under 
the new conditions. : rien 

However, that is not the question. Every effort is being 
made by officers of the present engineering branch to 
make the new officer of an equal standard to that at 
present existing, in the hope that the Admiralty intends 
to do justice to the profession ut last. Sires! 

There is a certain, and, I believe, small, minority who 
openly state that the present engineer officers are not 
suited toshare their exalted rank. I hope their Lordships 
are above such petty feelings, especially as they have con- 
sidered officers from the merchant service, and those pro- 
moted from the lower deck, capable of making efficient 
military officers, and very well many have justified the 
opportunity. Meet ‘ 

However, the present position is an insult to the great 
engineerin fession of the nation, many of whom I 
have grateful reason to know are proud of their brother 
officers in the Service, and who have sent many of their 
sons into its ranks. : 

But their Lordships must not forget one thing, that the 
young officers now entering are nob yet engineers, an 





will not be so for many years, while this knowledge will 
have to be obtained through the care and interest of the 
older officera. Let them deal fairly with the present 
branch, and they will find them loyal. Give them an 
honourable position to pass on to their successors, and it 
will be in their interest to ensure that it is maintained. 
But, as things are at t, will not many of the new 
officers shy at a profession that is so continually snubbed 
or ignored? Howcan they depend that they will finally 
find themselves in an equal position to the other officers ? 
Influence is being brought to bear to induce the new 
officers to present y volunteer, while the Admiralty 
claim, in default of sufficient volunteers, to allot the 
requisite number; but when it comes to the point, will 
such officers succeed in a profession for which they have 
a distaste, or if they do not feel capable of the duties. 
In plain words, if the Admiralty exercise their power of 
allotment, do they for one moment imagine that efficient 
engineers can be created by compulsion ? 
Yours truly, 
DIsGcusTED. 





DEVELOPMENT OF MODERN 
LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srir,—The proposition in your issue of the 1st inst., of 
a heavy oil-engine with electric transmission gear for 
locomotive purposes, can only be regarded as « prelimi- 
nary to the eventual electrification of the railway, even 
if not carried out so that itis necessary to provide motors 
on the rolling-stock as well as on the locomotive. - By 
doing so, it can, of course, be demonatrated that the 
weight is being utilised to the best advantage ; but from 
an internal-combustion and locomotive engineer’s point 
of view, the advantage obtained will be considerably dis- 
counted by the following considerations :— 

1. Oil as a fuel is not so readily or cheaply obtained as 
coal; in fact, so far as this country is concerned, is an 
entirely foreign product in the crude forms from which 
,0wer may be cheaply obtained, and for that reason is 
ikely to be subject to undesirable fluctuations in cost. 
To make use of the cheaper and more rn sey 
coal, en will require to be used on the locomo- 
tives. These gas-producers, while forming much more 
efficient apparatus than the vaporising apparatus of an 
oil-engine, will be much heavier and bulky, and conse- 
quently will reduce the proportion of power it is possible 
to transmit to’motors on the train. That, however, in my 
opinion, is not an insuperable objection to the use of gas- 
engines and gas-producers, if by the use of these it can be 
demonstrated that power for weight will be much cheaper 
obtained than by the present steam-locomotive, without 
the necessity of using electricity. My objection to elec- 
— is :— 

2. The use of dynamos and motors necessitates on the 
part of the railway company the getting together and 
training of an entirely new staff of engineers and atten- 
dants, in addition to the present staff. Were the in- 
ternal-combustion locomotives intended as a mere pre- 
liminary to eventual electrification, this new staff would 
be a necessity, but otherwise it would be a distinct dis- 
advantage, and, no doubt, in many cases, prevent due 
consideration being given to the other economical features 
of such locomotives. 

The reference to dispensing with electricity does not, 
of course, presume that it is possible to construct internal- 
combustion engines connected direct to the traction 
wheels, as in the case of steam-locomotives; but my 
troubling you with this letter may be taken as an indica- 
tion that, like other engineers, I have been weighing up 
probabilities, and have formed certain conclusions as to 
the lines upon which an internal-combustion locomotive 
could be constructed. 

It may be taken for granted that nothing better than 
the present construction of cylinders and running gear in 
connection with the traction wheels of a mechanical 
nature can be devised, and that any combination of gas- 
engines and gas-producers that retains the present running 
gear is likely to receive close consideration, especially if it 
1s possible to demonstrate that the combination will 
enable the present cylinders and gear to produce results 
the use of a steam boiler cannot ensure. 

Briefly then my proposal is that of compressed air 
transmission on a system by which the efficiency of trans- 
mission may easily be over 100 per cent. When com- 
pressed air is mentioned as a power-transmitter it is 
usually concluded that only a very low efficiency need be 
expected, owing to losses from cooling and long pipe-lines. 
On a locomotive with internal-combustion-engine-operated 
air-compressors there need be no cooling losses, as all the 
waste heat in the exhaust is available for counteracting 
cooling losses, and the length of piping is so short as 
to be quite immaterial. If, however, usual methods of 
compression and utilisation of the air were adopted, the 
apparatus would be of a bulky nature, and, while no doubt 
capable of showing sonie economy, would be incapable of 
improving on the performance of the steam locomotive 
so far ifting and handling a train is concerned, In 
the system I propose, the air would be used in a closed 
cireuit, consisting of the air-compressor, the running 
——— and the pipes connecting them. When at rest 
t ressure in the circuit would be somewhere about 
100 1b. per square inch, and to start and haul a load 
that is necessary is to reduce the pressure in the exhaust- 
pipe and increase the pressure in the admission-pipe of 
the running cylinders by the action of the air-compressor. 
For various reasons little or no expansion takes place in 
the running cylinders ; that is to say, these cylinders are 
always operated in full gear. By operating in this 
manner . locomotive will have a greater accelerating 
power than if worked expansively from any given constant 


d | working pressure. It is, of course, ‘recognised that in the 





closed circuit the working pressure is varied according to 
the load and the speed. i 

The most important feature of working on this system 
is that the air-compressor need only be about one-fourth 
the capacity that would be required if the running 
cylinders exhausted to the atmosphere. This small 
capacity of compressor is easily provided for in the con- 
struction of the internal-combustion engine itself; that 
is to say, the engine and compressor would bs one 
structure, with combustion and air-compression taking 
place at opposite ends of one cylinder. 

It may not at first sight be apparent that non-expan- 
sive working is no loss in this system of comspusmned oir 
transmission, but when it is remembered that the exhaust- 
pipe of the running cylinders is connected to the inlet of 
the air-compressor it will be understood that the work 
done by expansion in that pipe is equal to that possible of 
being done externally, and to that extent relieves the 
compressor in compressing again to working pressure. 
This also explains the higher accelerating power of the 
combination—viz., constant operation in full gear, giving 
equal energy from cylinder contents. In other words, by 
working on this system maximum power is available at 
all speeds. : 

As that is ali that can be obtained from an electric 
combination, and as the use of air does not necessitate 
the employment of a new and specially trained staff, it 
seems to me that as the compressed-air system will be 
much lighter for its power, it is needless to complicate 
matters by using electricity at all. 

Thanking you in anticipation. 

Yours truly, 
James Dun Lop, 

69, Armadale-street, Dennistoun, Glasgow, 

May 11, 1908. 








‘““FERRO-CONCRETE CONSTRUCTION.” 
To THE EpiToR OF ENGINEERING. 

Srr,—I notice in your issue of the 15th inst. a letter from 
Mr. J. 8S. E. De Vesian, claiming that the word “ ferro- 
concrete” was coined by Mr. L. G. Mouchel. and applies 
only to the Mouchel-Hennebique system. Whether Mr. 
Mouchel did coin this word or not, I was not aware; 
but perhaps you will permit me to remark that I never 
met any person myself who confined the meaning of the 
word as sugges . 

I think that all engineers now-a-days understand the 
word in a strictly generic sense, according to its own 
literal meaning; and that in this sense it is simply 
synonymous with ‘‘armoured concrete.” I hope, Sir, 
that Messrs. Mouchel and Partners will not be allowed 
to establish a monopoly in words which are of quite 
ordinary construction. 

I may, in conclusion, say that I cordially sgree with 
Mr. De Vesian as to the advisability of ferro-ccncrete 
work being placed in the hands of ‘‘ expert engineers.” 

I am, yours faithfully, 
HARALD Burton Gates, 
. M. Inst. C.E. 

5, Victoria-street, Westminster, S.W., May 19, 1908. 








RAMS AND RAMMING. 
To THE EpitTor or ENGINEERING. 

Sir,—The collision between the Gladiator and the St. 
Paul raises the question as to whether the strengthened 
ram is the best form of bow a warship can have for ram- 
ming in action. It may be said that the question is not 
of importance, as the ram is obsolete, and battles will be 
fought at long range. This, of course, assumes that the 

y which desires to fight at long range will always 
ave the greater speed, as it seems evident that if one 
party desires to keep at a range, it will be to the 
interest of the other to get to close quarters. Apart from 
this, there is always the possibility of special causes— 
e.g., fog or rough weather—making long-range fire in- 
accurate, and in these and other cases there is a very 
strong tendency in actual war for obsolete methods to 
come to the front, as in the case of the Army, where the 
bayonet is again being made a useful weapon. : 

In the days when ramming was considered of more im- 
portance than it is now, the bows of the large ships were 
specially strengthened, and had an enormous metal stem 
built into them for the purpose. These have never been 
tested in war in modern times ; but, unfortunately, there 
have been several cases in which they have been acci- 
dentally used in peace, as in the sinking of the Grosser 
Kurfurst, Victoria, &c. In all these the ram has, no doubt, 
done its work well, but the injury to the ship which has 
rammed has been so serious that had she been in action she 
would have been very badly crippled. The bows have 
usually been badly torn, and the collision bulkhead so 
strained as to leak badly ; and if there had been other 
leaks to attend to from shot-holes, &c., the amount of 
water entering might have been greater than the pumps 
could deal with. 

In the case of the St. Paul, on the other hand, the same 
effect was uced with pale no injury to the 
ramming ship at all. If it been desired to sink the 
Gladiator, nothing could have been more satisfactory 
than the way she did it, and no strengthening would 


all have helped her. Yet we see that the injury she sus- 


tained was nothing like that usual in a specially built 


ship. It is quite true that the Gladiator was not a big 
armoured ship, and therefore may have been somewhat 
softer to hit; but there is good evidence that a well-built 
ship, not specially built for ramming, can run into any- 


, however hard, without making her collision bulk- 
leak. For instance, many years ago the Arizona ran 
into an iceberg at considerable speed, and yet made very 
little water afterwards, and it is quite certain that this 


thi 
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was a much harder thing to hit than any ship, armoured 
or otherwise. 2 ; : 

From these considerations it seems doubtful whetLer 
the strengthening is an advantage. If the bows are 
built in the ordinary way, and there is a strong bulkhead 
some way back, the latter should stand panlostly, and 
not leak materially, however great a shock the bows are 
subject to. If, onthe other hand, there is as stem, 
this may very well communicate so much shock to the 
bulkhead that it will leak badly, while it seems impos- 
sible to make the stem so strong that the bows will not 
be opened at all, and at the same time we see that even 
a perfectly unstrengthened merchant ship will cut right 
into the middle of a warship if she hits it broadside on. 

It seems, therefore, as if the ships which do not have 
their bows strengthened for ramming may be actually 
more efficient for the purpose than those which were 
specially built for the purpose. 

I am, Sir, yours truly, 
. STRICKLAND. 





“THE PROBLEM OF FLIGHT.” 
To THE Epitor OF ENGINEERING. _ 

Sir,—I have read with interest the letters in your 
columns on the problem of flight, especially those re- 
ferring to the supposed feat of effortless flight inst a 
head wind, and it really seems to me remarkable that 
ple who are, it is to be hoped, common-sense engineers 
should seriously advance a theory which in its essence 
implies nothing more nor less than perpetual motion. 
Not only is effortless flight against a steady head wind 
absolutely impossible, but effortless flight itself is out of 

the question, whether with, against, or across the wind. 
It may be argued that a kite can raise itself off the 
ground by the action of the wind without exerting any 
effort on its part, or that a sailing ship may advance to 
windward, but I would point out > there is an 
essential difference between these cases and that of a 
bird or aeroplane free in the air, the difference being 
that in each case a force is exerted on them from out- 
side, in the one case by the string of the kite, in 
the other by the action of the keel. Without such ex- 
ternal force no inanimate body can hope to rise in the air. 
In order to lift such a body we require a vertical forc>, 
and by no possible arrangement of planes or sails is it 
possible to obtain the vertical force from the horizontal 
motion of the wind without having, as a necessity, a 
horizontal component as well. This component may be 
balanced either by the action of propellers, or, as in a 
kite, by a pull —e from outside by means of a string ; 
but am Ad it is balanced the body must inevitably attain 
the velocity of the wind, and ultimately fall to the ground. 
Of course, it is trae that bodies can be raised up by the 
wind when it is in a state of eddy or circular motion ; 
this, of course, is a common experience, but no body 

raised by such means ever gets more than a few feet o 
the surface of the earth, and cannot by any stretch of the 

imagination be said to fly. ‘ 
Iam, Sir, yours truly, 

E. A. Watson. 

The University, Liverpool, May 18, 1908. 





To THe Eprror or ENGINEERING. 

Sir,—Your very able correspondent, Mr. Rankin Ken- 
nedy, seems to come in fora very large share of criticism, 
good, bad, and indifferent, a sure sign, in my humble 
opinion, that he is master of his critics. hen Mr. 
Kennedy declares that no gliding machine or aeroplane 
will ever solve the problem of the navigation of the air, he 
is on firm ground. No man can successfully contradict 
him at this point; something more than a mere gliding 
machine is wanted for this gigantic work. 

Speaking for myself, I agree with Mr. agen 
Thus far, like him, I can eee clearly that the much- 
talked-of aeroplane is hopelessly hopeless; in fact, it 
is already condemned. Sir Hiram Maxim condemned it 
years ago—unintentionally, of courree—but he condemned 
it all the same after paying 20,0007. for the ay 
of doing so; next came Professor Langley ; he, too, 
condemned it against his will, Other men have con- 
demned the same fascinating but misleading piece 
of mechanism, Mr. Kennedy and my humble self 
have come arm-in-arm, so to speak, up to this point ; 
that is to say, we both agree that the gliding machine in 
the form of an aeroplane, however cleverly designed or 
well made, never can and never will solve the problem of 
mechanical flight. Here I am afraid we are at the ing 
of the ways. Mr. Kennedy hopes tosolve the problem in 
one way, while your humble servant hopes to solve the 
same problem in quite another, and the two plans are as 
wide as the poles asunder in their nature. Mr. Kennedy 
himself has faith in art, ie, snd genius ; while, on 
my side, I believe in Nature’s p alone. My opinion 
is that all we have todo if we want to fly the air as the 
bird is to learn the art of flying. Mr. Kennedy, if he 
wishes for success, must bear this one thing in mind ; 
whatever contrivance he eventually uses for this purpose 
of flying the thin air as doth the bird, it must act on the 
air and have the same effect on the air as the bird’s 
wings do. It matters not alittle what kind of a machine 
he employs, as vertical screws can never have the same 
effect on the air as wings made properly and carefully 
on the true plans of the bird’s wings. There must be 
Wings, and here at this point I beg in the most modest 
way possible to say wings can be made which will accom- 
plish the work NP and lifting comparatively heavy 
Weights iatothe air. I am quite ina position to say this; 
but what is more to the point I am in @ position to prove 
it at any moment I may get the means to prove it with. 

I should like it to be Secnstie understood there will 

no necessity of any gliding aeroplanes, dangerous as 


to fly with, and we shall have to use them if we desire 
to fly the air ; this is neither more nor less than common- 
sense. Therefore, with all respect to Mr. Kennedy, the 
screw is bound to fail, either as an aeroplane moving in 
@ straight line, or as a number of aeroplanes moving 
round in circles. Butin spite of all this, the day is coming, 

in fact, much nearer than many men would suppose, 
when we shall fly the air in a perfectly safe machine as 
doth the bird. 

Sir, believe me yours faithfully, 
. G. CHALLIS. 
42, Cherry Orchard-road, East Croydon. 


To THe Eprror or ENGINEERING. 
_ Sm,—I am grateful to Mr. Herbert Chatley for the 
information that the theory of aspiration put forward by 
me was first advanced by Lord Rayleigh; his opinion 
must give it weight, and would confirm, if that were 
necessary, my faith in its a. . 

By aspiration is meant the flight of a body heavier 
than air, for an indefinite time, without effort, and 
without loss of the energy initially pomest in the body. 
Mr. Horatio Phillips says this is absurd; that is fran 
and we will ‘=~ to differ. There is nothing extra- 
ordinary in a bird gliding against, or with, the wind, 
either downwards under the influence of | geri. or 
upwards at: the expense of wore viously acquired 
by laborious flapping. Lord Rayleigh, I am quite sure, 
did not deny the possibility of either; but he did deny 
that a bird could maintain its level indefinitely, without 
effort, in a calm or uniform wind. Mr. Walter Child 
observed a force A acting on his model at right angles 
to the air current B, and assumed that it would be 
sufficient to support a bird indefinitely. In reality A is 
but a small component of the muc er force O, 
which is the resultant of air pressure and friction com- 
bined. His mistake lies in ignoring D, the other com- 
ponent of C, which would soon stop further 
against the air current. In fact, his model is merely a 
form of windmill. He ignores the strings which pull the 
model in spite of D. 

The letters by Mr. Frederick Hargreaves and Mr. 
Wilfrid Green are very timely; there was much need of 
emphasis on the fact that pressures and velocities are 
merely relative ; the bird, the wind, and gravity are the 
only items to be considered. The former writer, how- 
ever, falls, if I understand him aright, into the trap from 
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which he warns others. Gusts of wind do not “ hit” a 
balloon ; the balloon is accelerated with the air, because 
it is the same weight as the air it dis 3; its centre of 

vity does not move relatively to the surrounding air, 
The only effect is to tilt the system to an angle with the 
vertical; this is due to the _ gas-bag having a ten- 
dency to accelerate more rapidly, and the heavy car more 
slowly, than the surrounding air. As the passengers are 
acted on as part of the car, they will not feel this tilting, 
nor will there be any draught, save that due to rotation 
round the centre of por’ during tilting. A bird moving 
very rapidly would feel the acceleration of the air as an 
increased pressure, the increase growing in intensity in 
arithmetical pupae the _— of the bird increased. 

Mr. Sidney Hollands may have obtained the effect 
described by using a jet as in Mr. Kapteyn’s experiment. 
Mr. Wilfrid Green’s remarks concerning variations in 
velocity in different strata of the atmosphere are very 
interesting, but there are three objections to his sugges- 
tion. First, has he ever seen ‘‘horizontal aspiration ”? 
The only birds I have noticed trusting entirely to aepira- 
tion are the albatross and Cape pigeon, though others use 
it as an aid to flight, and I have never seen either of these 
perform ‘horizontal aspiration.” Second, the depth of 
a bird is so small that the effect, if any, must be inappre- 
ciable. Third, the jet experiment does not work with 
the jet horizontal ; the ball is only held against the repul- 
sive action of the jet by gravity, hence the jet must be 
inclined upwards. 

In conclusion, it seems to me that Lord Rayleigh’s 
theory is the only one which will stand examination. It 
agrees with all the known facts, and I believe will even- 
tually be found to explain the migratory flights of birds ; 
probably these are accomplished by using irregularities 
in the wind caused by friction between currents in the 
u atmosphere. : 

f, as I still believe, Mr. Rankin Kennedy’s yap 
of the helicopter is well founded, there will not be muc'! 
to show as a result of this discussion; but should the 
aeroplaners succeed, it will be worth their while to study 
aspiration. In any case the subject was evidently in need 
of airing, in order that the ground might be cleared of 
fallacies, and room made for scientific progress. 


reached the position of the Scotchman who said: ‘‘We 
are a’ open to conviction, but none so weak as to be 


convicted.” 
Yours faithfully, 
Luthrie, Fife, May 18, 1908. R. 8. Crez Brown. 


To THE EpiTor or ENGINEERING. 

Sir,—I notice in your current issue that Mr. Phillips 
advocates a form of sustaining surface with reflex 
curvature. May I point out that Mr. Turnbull, of Rothe- 
say, has similarly found this to be a very effi- 
oi Phillipe will eatly obli if he gives parti 

. y oblige me if he gives icu- 
lars as to pct pressure on the blades illustrated, 
and states how the same varies with the angle of incli- 





Does the total thrust vary with the sine of the angle of 
inclination of the chord of the blade in these types? Mr, 
Turnbull seems to find it does, 

Yours faithfully, 
Herpert Cuatiey, B.Sc. 

Municipal Technical Institute, Mechanical and 

Civil Engineering Department, Portsmouth, 
May 18, 1908. 


To THe Epitor or ENGINEERING. 

Srr,—It is difficult to treat Mr. Walter Child’s letter, 
in — last issue, seriously. , ’ 

e makes a few drawing-room experiments with four 
pieces of sheet-metal and some string, and u this 
slender basis he makes statements that men who have 
spent nearly their whole lives and thousands of pounds 
a study of aeron a — to Fe 

is is a specimen: ‘‘At a speed—say, iles per 
hour, a bird weighing 1 1b. and having a wing spread of 
1 square foot, would be air-borne, and able at higher 
8 is of wind to keep its station, and advance against 
the wind, and this without a single flap.” 

The above statement is the result of mathematically 
treating the rotation of the four pieces of metal when 
reciprocated, and well exemplifies the saying ‘‘mathe- 
matics run mad.” 

If Mr. Child were to measure the power absorbed in 
reciprocating his apparatus and com it with the rota- 
tional power obtained, he would find he was paying very 
dearly for his smoke jack ¢ ffect. ’ 

Youra faithfully, 
Horatio PHILips, 

West Barnham, Sussex, May 18, 1908, 





A. W. Faper’s ‘“ Castett” Prxoi.—We have re- 
ceived from Mr. A. W. Faber, of 149, Queen Victoria- 
street, London, E.C., a sample of a new black-lead 
pencil which he is now placing on the market. This 
pencil appears to be well adapted for engineering and 
architectural drawing, where a high-class article free from 
any trace of grit is required. It ought also to be particu- 
larly suitable for all artistic coo Nay to the regular 
and smooth way in which it wor Although not a 
cheap pencil, the makers claim that, owing to its dura- 
bility, it is very economical in use. 





E.xcrricatLy-Driven Ro.iwne-Mitis.—We are in- 
formed that the motors for the live rollers in the rolling- 
mills at the Glasgow Iron and Steel Works, described in 
the = read by Mr. A. Lamberton before the Iron and 
8 nstitute last week, and which was reproduced on 
pases 663 to 665 in our issue of May 15, were constructed 

the British Electric Plant Company, Limited, Alloa. 

he motors are three- phase machines, designed for a maxi- 

mum of 10 reversals per minute and 100 per cent. over- 

load. This firm also eupplied the motors for the top of 
the housing for lifting and lowering the rolls. 





Tae Japanese Navy.—The Russian ironclad Orel 
captured by Japan in the Russo-Japanese War, has en- 
tailed upon her new owners an outlay of 300,000/. before 
her addition to the Japanese ag The Orel has been 
almost completely reconstructed. Her artillery equipment 
yo also been pee spe By omg ~ rearranged. Her 

isplacement remains at tons, and it is not d 
to make any effort to obtain with her a 5 fp mn 
than 18 knots. Not only has Japan modified the Orel 
from a structural and equipment standpoint, but her 
very name has also been changed. In future she will be 
known as the Iwami. Great changes have been made in 
two other Russian prizes—the Peresviet and the Pobieda, 





THe Worvp’s Irnon-Orr Deposits.—One of the most 
interesting subjects to be dealt with at the International 
Geological Congress to be held in Stockholm in the year 
1910 is the question of the world’s iron-ore deposits. The 
general secretary of the congress has himself in 
communication with leading ore specialists and sundry 
institutions in different countries, so as to obtain the most 
accurate and exhaustive information, and the matter ap- 
pears to have been taken up with much interest every- 
where—even in such distant countries as India, Japan, 
and Australia. Special expeditions will be equipped and 
gent out in some countries in order to report upon their 
less fully known deposits of iron ore, and the con 
will, no doubt, throw much light upon a question me 
from Loany point of view, is of the greatest importance to 
mankind. 





ASSOCIATION OF TEACHERS IN TECHNICAL INsTITU- 
TIONs.—The second annual conference of the Association 
of Teachers in Technical Institutions will be held in 
London on June 6, and 8 to 10. On Saturday, June 6, 
there will be a meeting of delegates at St. Bride’s Insti- 
tute, Fleet-street, E.C. A conversazione will be 


Many | held at this Institute at 7 p.m. On June 8 the Presid 
of the eegetante on the original question seemed to have | M Pp resident, 


r. C. Harrap, will deliver an address at Anderton’s 
Hotel, Fleet-street, at 10.30a.m. At130 p.m. a paper 
on “Group Courses and Continuation Schoo is,” b 

Messrs. W. J. Lineham, B.Sc., M. Inst. O.E., and R. Ww. 


& paper entitled ‘ Home-Work and Tutorial Classes,” by 
essrs. Barker North and A. Adamson. At 6 p.m. the 
Building Section will meet at the Marlborough Rooms, 
Regent’s-street Polytechnic, and at 7 p m. the Arts and 
Crafts Section will meet at the Louden Day Training 
College. On June 9 there will be a meeting, commencing 
at 10a.m., at St. Bride’s Institute, and a pa on 
‘* Trade and Technical Schools” will be read b oom. 
Millis and P. A. Wells. Visits are arran for the 
afternoon end for the following day. At 7.30p.m., 
June 9, at Anderton’s Hotel, Fleet-street, the annual 








well as inconvenient and impractical. Wings were made 


nation. 


dinner will be held. 


Ferguson, B.Sc., will be read and discussed, followed by , 
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THE STRESSES IN MASONRY DAMS. 


Ir is now some four years since engineers were 
seriously disquieted by the publication of a paper 
by Professor Pearson and Mr. Atcherley 
proving that a logical and complete application of 
the assumptions commonly made in estimating the 
stability of masonry dams led to the conclu- 
sion that serious tensional stresses existed in 
vertical planes in the neighbourhood of the down- 
stream toe of many existing structures. Now that 
experiment has definitely shown that this conclu- 
sion is wrong in practice, however correct. in logic, 
it is easy to see that the perturbation which fol- 
lowed the publication of this paper was unwar- 
ranted. After all, Nature is a more subtle analyst 
than the ablest of our mathematical elasticians, 
and the very fact that scores of dams have 
been constructed to the Sos pars fixed by the 
theory of resistance criti , and have remained 
standing with: no indications of weakness, consti- 
tutes in itself irrefragable testimony to the prac- 
tical instinct of their designers, even though, as 
Professor Pearson certainly demonstrated, their 
logic was open to criticism by the mathematician. 
In fact, if the direct stress on the horizontal 

lanes of the dam was a uniformly varying one at all 
evels, it is certain that the dangerous tensions on 
vertical planes signalised by Messrs. Atcherley and 
Pearson would exist. 

The promulgation of this new theory, or, rather, 
this logical extension of the old one, led to the 

ublication in our columns during 1905 of many 
investigations into the stability of the masonry 
dam. To those dealing with the matter from the 
purely mathematical standpoint, we think Pro- 
fessor Pearson’s reply has been complete. In some 
cases the authors applied to the dam problem, for- 
mulre which are valid only for the case of long and 
slender beams, whilst in other cases the ultimate 
result was to confirm Mr. Atcherley and Professor 
Pearson’s conclusions, provided their primary as- 
sumptions were accepted as substantially correct 
and complete. Mathematical speculation of an 
elementary character, however, is a simpler matter 
than the devising and carrying out of a really 
trustworthy experimental investigation. The ori- 
ginal experiments of Mr. Atcherley were very 
far from conclusive as to the danger to be ap- 
prehended along vertical planes, and amongst the 
several contributors to the discussion in our columns 
during 1905, Messrs. Wilson and Gore alone 
attacked the problem from the experimental stand- 
point, and for the one particular case then dealt 
with arrived at some very interesting results. 
They experimented, it will be remembered, with 
an india-rubber model, and in order to get measure- 
able deformations with the proportion of pressure 
to weight usual in the case of dams, they loaded 
the rubber so as to, in effect, greatly increase its 
specific gravity. Last year Professor Pearson and 
Mr. Pollard, in their turn, published a paper 
giving a description of éxperiments made with a 
model dam constructed out of jelly. Immense 
care, trouble, and ingenuity were expended by 
Mr. Pollard in determining the deformations of 
these models, but, unfortunately, the material 
proved wholly unsuitable, and the labour was ex- 
pended in vain. In the best series of the experi- 
ments it appears that the permanent set was 
commonly mn ser 20per cent. of the total deformation 
observed, so that any attempt to deduce the pro- 
perties of a truly elastic material from the measure- 
ments taken was absurd. Nevertheless, this 
attempt was made, and curves of bewildering com- 
plexity published, purporting to show the character 
of the stresses in a real dam. 

In discussing, in connection with this inves- 
tigation, the mathematical theory of the subject 
a serious slip was made by Professor Pearson, 
who arrived at the conclusion that the direct 
stresses in a slab dam were entirely different 
in character from those obtaining in the com- 
plete structure, and this error led in its turn 
to another—viz, the attempt to arrive at the 
direct stresses in his models by differentiating the 
shear curves. Mathematically, of course, this is 
feasible enough, but in actual practice the differ- 
entiation of an experimental curve is not to be 
lightly undertaken. Errors of observation tend to 
eliminate themselves in integrating an experimental 
curve, but the exact reverse is the case when the 
operation in question is a differentiation. Here 


the observational errors tend to become more and 





more accentuated, so that it is unsafe to differentiate ! 





an experimental curve unless the latter is parti- 
cularly well established. This was very far from 
being the case with the curves of the shear ob- 
served by Mr. Pollard, so that the direct stresses 
deduced by him are even more erroneous than his 
shear curves. 

Under the influence of the error already referred 
to, Professor Pearson criticised the experiments 
of Messrs. Wilson and Gore, declaring that the 
stresses found by their method had no relation to 
the stresses in real dams, which were, he said, 
entirely different, both in amount and distribution, 
the errors being, he affirmed, of the order of 30 
per cent. Discussing this statement in ENcrIngEr- 
ING, we maintained that no such difference existed, 
and in this Professor Pearson has since acknow- 
ledged we were perfectly right. This admission 
is important, as, in a paper read before the Insti- 
tution of Civil Engineers last January, Messrs. 
Wilson and Gore described a further series of ex- 
periments on model dams, made in the same fashion 
as those described in EncInerrino, August 4, 1905; 
and in view of these it is well that an agreement 
has been arrived at, between the engineer and 





the perfect elasticity of the rubber within the 
limits of strain covered by the experiments. 

In Fig. 2, Plate XLVII., we reproduce a photo- 
graph, taken under strain, of a model which joined 
its foundation with sharp corners, whilst Fig. 3 
represents another model in which these corners 
were well rounded out. The deformations under 
strain were measured from the photographs by an 
optical projection micrometer specially designed 
for this ,» & view of which is given in Fig. 4. 

In _—r this apparatus is essentially a 
camera, the focussing screen of which consists of a 

rforated piece of plate glass at the top of the 
instrument. On this is placed, face downwards, 
the negative to be measured. By means of a photo- 
graphic lens an image is projected on this negative, 
of a couple of ‘‘ gauge-lines,” one of which is 
ruled on a fixed piece of glass, and the other 
on a piece which can be moved over the fixed glass 
by means of a micrometer screw. A low-power 
microscope is used as a focussing glass, and a very 
sharp image of the two gauge-lines is projected on 
to the negative. By making one line on the nega- 
tive coincide with one of the gauge- lines, and bring- 














Fie. 4. Optica, Prosection Micrometer. 


the mathematician, as to the relation the direct 
stresses in the model bear to those in the complete 
structure. 

An abstract of the paper referred to appeared in 
our issue of January 31 last, and at the recent 
conversazione of the Royal Society the authors had 
on view their apparatus, and also a series of illus- 
trative photographs, which, through their courtesy, 
we are able to reproduce on Plate XLVII. and the 
present page. Here Fig. 1 shows the complete appa- 
ratus used for deforming the models. The latter were 
of rubber 1 in. thick, and represented to a scale of 
xt the section of a dam 125 ft. high. The model, 
it will be seen, is in one piece with its foundation. 
The whole slab was divided up into imaginary 
prisms. At the centre of each of these a hole was 
pierced through the rubber. A cross-bar passed 
through each of these holes, and from it was sus- 
pended a weight of such amount as to bring up the 
virtual specific gravity of the model to about 40. 
The ‘‘ water pressure” was applied to the face of 
the model by plates pulled against it by weights 
arranged as shown, which were calculated to be 
equivalent to a fluid having a density of about 18. 
A series of lines and circles were ruled on the faces 
of the models, and these lines were photographed 
before, during, and after straining the dam in 
different ways. 
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Fic. 5. Tancent MicrkoMETER FOR MEAsuRING 
SHEARS. 


ing, by means of the micrometer screw, the second 
gauge-line into coincidence with a second negative 
line, strains can be easily measured to ;,45 in. For 
measuring shears the micrometer visible in Fig. 4 
was replaced by a tangent micrometer, which is 
shown separately in Fig. 5. This tangent micro- 
meter is supplied, like the table of a slotting machine, 
with traversing screws in two directions, in addi- 
tion to its revolving movement, so that very exact 
coincidence can be obtained between the micro- 
meter gauge-line and those of the negative, the 
angle between which is to be measured. The small 
changes in angle can thus be read with an accuracy 
of 1 in 500. 

The general result of this very valuable investi- 
gation was the demonstration of the absence of any 
material tensional strains in the dam proper, though 
such strains were developed in the foundation, 
which, as already stated, was ‘‘ monolithic” with the 
dam proper. This condition is hardly realisable in 
practice, so that presumably the foundation up- 
stream of an actual dam will be free from even such 
tensions as those developed in the experiments 
under review. For all levels above the lower 
quarter of the dam the usual assumption that the 
direct stress on a horizontal plane is a uniformly 
varying one was shown to be very approximately 
correct ; but at the foundation level the shear stress 
is more nearly uniformly distributed than varying 
according to the parabolic law, as it should do 
did the former rule hold down to the very base of 
the structure. The maximum compressive stresses 
are approximately parailel to the down-stream face 
of the dam, and are slightly greater than would 
follow from the method ordinarily used in calcu- 
lating their intensities. 

These results are of the highest importance, and 
completely justify in all essential points the present 
practice of engineers in designing structures of the 
type under consideration. 








Swansga Docks.—For the purposes of the new King’s 
Dock at Swansea, it has been decided to erect two power- 





stations for electrical energy, at a cost of from 25,(000/. to 


An independent research proved | 30,0000. 
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TEMPERATURE GAUGE FOR STEEL-HARDENING. 


CONSTRUCTED BY MESSRS. TAYLOR, TAYLOR, 





AND -HOBSON, LTD., LEICESTER. 








Iv is well known to mechanical engineers that in | 
the process of hardening steel one of the most fruitful 
causes of warping, cracking. coarse grain, and brittle- 
ness is the overheating of the steel; and the trouble 
is that, with ordinary methods, this overheating 
‘is not always easy toavoid. That there is a critical 
temperature at which steel, when hardened; acquires 
the maximum amount of toughness combined with 
hardness, has also long been a familiar fact, and endea- 
vours have, of course, always been made to heat the 
steel as nearly as possible to this temperature before 
quenching it. The temperature referred to is one, for 
articles not more than g in. thick, slightly above 
what is known as the “‘ recalescence” point, and it so 
happens that this point is also the temperature at 
which carbon steel becomes non- etic. According | 
to Professor J. C. Arnold, of Sheffield, the carbon | 
change-point and the magnetic change-point are prac- 
tically identical and occur in a range of temperature | 
extending from about 1328 deg.-Fahr. to 1364 deg. | 
Fahr., the maximum absorption of heat. being regis- | 
tered by the pyrometer at about 1346 deg. Fahr. This 
physical property is very conveniently made use of 
in a little instrument which we illustrate above. 
The need for such an instrument has long been felt ; 
for, although the required temperature can be indi- 
cated by means of pyrometers, these require the pre- 
ae of cooling curves for each sample of steel to 

treated, for the correct temperature varies for every 
steel, according to the amount of carbon in the steel, 
in addition to which pyrometers require very careful 
handling, and are liable to error. 

The instrument which we illustrate does not 
the disadvantages of pyrometers, for there is nothing 
about it to get out of order, and it is claimed that with 
it any kind of carbon steel, but not high-speed or alloy 
steel, may be hardened at a much lower temperature 
than has hitherto been employed by mechanics who 
gauge temperatures by the eye alone. As will be seen 
by our illustration, the instrument is very simple, con- 
sisting merely of a horseshoe permanent magnet, into 
the ends of which two rods, or fingers, of special metal, 
are inserted as shown. These rods fit accurately into 
holes in the permanent magnet, but can be turned 
round, so as to set them in any position required with 
relation to each other. When in place, these rods, of 
course, become magnetised, and will hold any small 
steel article or small tool placed against them, as 
shown in our illustration. When the operation of 
hardening is to be performed, the magnet is grasped in 
the hand, and the article to be hardened is held in the 
flame of a gas or other blow-pipe.. When the tempera- 
ture of the piece and of the supporting fingers rives to 
the correct point for hardening, which, as before stated, 
corresponds with the temperature at which the rods 
lose their magnetism, the tool drops off the rods into a 
vessel containing brine, which may be placed below. 
If the tool to be hardened is too heavy to be held 
by the magnetism of the rods, it may be placed on 
the top of the latter, in which case the rods must 
be inclined at an angle sufficient to allow the tool to 
slide off when the required temperature is reached. 
When it is hecessary to harden larger tools than can 
be manipulated by this little instrument, such as 
milling-cutters, taps, reamers, punches, dies, &c., a 
magnetic indicator can be applied to a muffle furnace, 
and so arranged that a bell will ring when the steel 
attains the critical temperature, for it has been found 
that pieces of steel thicker than # in. must be heated 
above the recalescence point in proportion to their 
size in order to become thoroughly hardened. 

The makers state that these temperature gauges 
have been in use in their own tool-room for over two 
years, where they have established the remarkable 
as that of all the hardening jobs for which they 

ave been used, not a single piece of steel has been 








Wasted by poor hardening or by the common troubles 
of warping and cracking. 
Tools hardened as we have described are said to, 


combine toughness and hardness to such a degree 
that many cutting tools, such as milling-cutters, may 
advantageously be used without sneer ee 

The instrument is the invention of Mr. F. J. Mud- 
ford, of London, and is made by Messrs. Taylor, 
Taylor, and Hobson, Limited, Stoughton-street Works, 
Leicester, whose sole selling agents for Great Britain 
are Messrs. Buck and Hickman, Limited, 4, White- 
chapel-road, London, E.C. 





PLANING-MACHINE AT THE FRANOO- 
BRITISH EXHIBITION. 
WE illustrate in the figure on Plate XLVIII., a 


| planing-machine by: Messrs. Joshua Buckton and Co., 


Leeds, which is on exhibition at the Franco-British Ex- 
hibition at Shepherd’s Bush. This machine is designed 
to plane work up to 10 ft. in length, 4 ft. in width, 
and 4 ft. in height; it has three cutting speeds, of 
20 ft., 40 ft., and 60 ft. per minute, with a reverse of 
180 ft. per minute. Although the table and the job it 
carries weigh up to 6 tons, and such high proed are 
used, the reverse is made without jerk, the decelera- 
tion of the table being accomplished by a recoil spring, 
which returns the energy to the table when it is being 
accelerated in the reverse direction. 

This machine is provided with a 20-horse-power 
motor driving, on the cutting stroke, through a three- 
speed gear-box, and on the reverse direct at constant 
speed. The main drive is through spiral gear, the 
feed and traverse being effected by a continuous- 
running belt independent of the driving-belts. By 
means of the spring-balancing arrangement the wear 
and tear on the machine is small, the pooring 
being relieved from shock, while it reverses lightly. 
The use of these devices results in the practical 
advantage of:no more than 10 cent. of the total 
working time being occupied in the return of the table, 
while two-thirds of the power supplied is utilised in 
cutting, and one-third in overcoming friction. It is 
calculated that if the machine were unbalanced, the 
power consumed would be 170 per cent. of that actually 
consumed, the waste amounting to more than the cost 
of attendance. The special features embodied in this 
planer have been patented in this country, and in 
eer Belgium, Italy, Germany, and the United 

tates. 





Buiast-Furnace-Gas INSTALLATION IN SWEDEN.— 
Hitherto the from the blast-furnaces has only been 
used for working motors in one single case in Sweden, 
and the results there obtained were not altogether en- 
couraging. The Forsbacka Iron Works have now ordered 
a blast-furnace-gas motor installation of 600 horse-power, 
so arranged that it can be enlarged to double that pr A 
this. move is being watched with much interest. 
Forsbacka installation will be of the most approved con- 
struction. 





Execraic Tunng&L RaILways FOR THE BERLIN MaIis.— 
The German postal authorities are intending to connect 
the general letter post-office in the Kénigstrasse of Berlin 
by especial tunnels with the post-offices at the chief railway 
stations, which will be coupled by a circle line. The 
line to the: Potsdamer Babnhof is being built as an experi- 
ment. All the negotiations for the construction of the 
mail tunnels have already been completed. The double- 
track tunnel is to be-immediately under the pavement, 
and is to have a width of 6 ft, and a height of 30 in.; a 
depressed footpath is to be peessnee between the two 
tracks, so that a man can through the tunnel ; but 
there will be no atténdantson the trains. The tracks are 
to Dove 9 aneme of 16in, Each train is to consist of one 
motor-car and four trailers, the latter long enough to take 
a large mail-sack. All the cars, including the locomotive, 
will run on two axles ; the locomotive will have a ny 
ling in front and rear. ie Nanny a the car is 
arranged to open on each side. power is 
derived from three-phase currents of low voltage, taken 
up by trolley-arms of 6 ft. length from two lines. Trains 
are to follow one another at intervals of 1.5 minutes. 





INDUSTRIAL NOTES. 

In view of what we said in our leading .article, 
** The Revolt of Labour,” in our issue of the bst inst., 
the following corroborative views, expréssed in the 
monthly re of the United Society of Boiler- 
Makers - Iron-Ship-Builders - well her eg quot- 
ing :—‘‘ There is another phase of present-day trade- 
ws Nari that 5 msg special attention. In recent 

growing a desire for what is 
is termed ‘ masters 
of their own destiny.’ Masters of their own destiny, 
indeed ! Who ever heard of any good coming from 
everyone attempting to rule? No advance can come 
from such a system of false democracy. It is demo- 
cracy running amuck, wee ne or reason. 
Local autonomy, forsooth ! disunity would be 
the better word, for it is indeed the truth. No true 
advance or good can come without true and complete 
executive control. Neither can an executive be an 
executive without executive control. They are, under 
such conditions, merely messengers—a position for 
lads, and not for intelligent men.” 


Portions of Mr. Shackleton’s speech at the Labour 
Co-Partnership Conference at Leicester deserve to be 
quoted. As regards profit-sharing, he expressed sur- 
prise that more employers had not tried the system. 
He added : ‘*So long as the men were not fettered 
with regard to their trade-union principles, he saw no 
objection to it.” There need be no fettering in a bona- 
fide scheme any more than there is in co-o tion. 
In the latter both parties work together in combina- 
tion. In some cases, however, as in the South Metro- 
politan Gas Company, the system was instituted as an 
antidote to trade unions, bytes the folly of the men 
on strike, and want of tact on the part of the leaders. 
It is a a success for the company and the 
workers. e other point in his address is still more 
important at the present time. He said: ‘What was 
wanted in the engineering trades, to avoid such strikes 
as those now proceeding in the shipyards of the North, 
was discipline. Collective bargaining meant that the 
men should select competent officials and representa- 
tive men who had a wide'view, who should settle 
these matters on their behalf. He could see failure 
for trade-unionism if the men insisted on the demo- 
cracy going mad on these occasions. They could not 
expect that employers would meet representative 
workmen if every point and every ‘decision had to be 
submitted to the ballot of the men on every occasion. 
Employers would not meet them on these terms.” 
The muddle in the shipping centres-:is due to vacilla- 
tion on the part of the men, and lack of courage on 
the part of some of the officials, local or otherwise. 
The losses, the privation, the mi of it all could 
have been averted, as was done by the boiler-makers 
and iron-ship-builders; but these also have had to 
suffer in the present strike. 


The monthly report of the Amalgamated Society of 
Carpenters and Joiners is very sad reading from a 
labour point of view. Thedispute on the North-East 
Coast, coupled with slack trade in other centres, de- 
mp the funds to the extent of 26,654/. during the 

rst quarter of this year, that being the amount spent 
in excess of the income during the period. The funds are 
now 38,000/. below the amount required as balance by 
the rules, This necessitates a levy of 1s. 6d. a week, 
the first being made on May 16. is raises the weekly 
contributions of members to 2s. 6d. per week... Mr. 
Chandler, the general secretary, points out that the 
alternative proposal submitted to the ballot, if carried 
in the affirmative, would most likely end in a lock- 
out ; but the members voted for it rather than submit 
to the pro’ reduction. He now makes it clear 
that the members must Pay for it in the Is. 6d. levy. 
He gives all details as to the voting ; only 7901 voted 
for the employers’ proposals, and 12,547 for arbitra- 
tion, which the employers had not agreed to. The 
total balance in hand at date was reduced to 85,153i. 
The total membership was 68,348 ; of these, the total 
unemployed was 8809 ; and of these, 5055 were in receipt 
of unemployed benefit, 1793 on sick benefit, and 2269 
on superannuation allowance. It is announced that 
in the future the use of uncomplimen refer- 
ences to individuals is an abuse of privilege, and all 
such are to be excluded. Past references show that 
this step was necessary. Branch resolutions are, 
however, quite as bad, and ought to be severely edited 
before pub: ication. This month’s report is a full one, 
extending to eighty-two pages of matter, closely 
printed. 





On the very day when the accredited and respon- 
sible leaders of the men were engaged at the offices of 
the Board of Trade, together with the.employers, the 
men held a great meeting on the Town Moor, New- 
castle-on-Tyne, when the polewing resolution, moved 
from three platforms, was carried by an aggregate, it 
is reported, of 10,000 men :—‘‘That we—the trade 
unionists, assembled on Newcastle Town Moor—resent 
the action of the federated employers in seeking for p 
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reduction in our wages, and urge on the members of 
the various societies here assembled the urgent need 
of at once taking steps for a general amalgamation of 
trades.” There is nothing much in the resolution to 
complain of, but the fact that the meeting took place 
on the same day as the negotiations shows that the 
men have got out of hand. Another sad fact is that a 
Labour Member was present, who said that “the 
employers were not only determined to bring down 
wages below the pointof justification, but thatthey were 
prepared to press them down to the lowest point of 
subsistence.” Such language is to be deplored. For- 
tunately, on the same day a meeting was:held of 
the’ delegates of the several branches of the Amalga- 
mated Society of Engineers, and of the executive of 
the Union, for the pu of endeavouring to arrange 
an open conference with the employers, with the view 
of obtaining from the latter the terms on which they 
are prepared to end the dispute on the North-East 
Coast. The one meeting, the first, was for the 
prolongation of the Labour war; the second made for 

ace. The latter was the nobler object. The labour 
onal mission ought to be for peace; the rank and 
file are always too eager for war, especially in these 
days. They need restraint, not encouragement, 
At least three of the Labour Members in Parliament 
recognise this; they may lose support, but they will 
gain in honour. 


The resumed negotiations last week between the 
representatives of the Shipbuilding Federation and of 
the several unions representing the wood-working 
branches in the shipyards, and of some other sections, 
resulted in some amended 
the men. Their representatives, it is said, were pre- 
pared to recommend the pro to the strikers, 
with the view of terminating the struggle ; and it had 
been previously stated that the men’s representatives 
had scene powers to end the dispute. Why, there- 
fore, were they not exercised ? We, however, expressed 
our views on this subject very fully last week in our 
leading article, which appeared on page 654, and we 
need not, therefore, go further into the matter here. 

The latest information as to the shipbuilding dis- 
pute at date of writing is not reassuring. The men 
aseae to be determined to stand out, and it is feared 
that the ballot to be completed to-morrow, May 23, 
will be against the acceptance of the terms offered by 
the employers. The men complain of the lock-out ; 
but the strikes preceded the lock-out. That is the 
masters’ reply. The pity of it is that those who 
accepted ths reduction are suffering also. 


The Ironfounders’ Monthly Report is nearly as | pecg 


depressing as that of the Carpenters and Joiners. It 
states that trade still continues on the decline, and 
that very rapidly. The slump is not confined to the 
strike and lock-out areas, but is spreading gradually 
right through the United Kingdom. The increase on 
donation benefit alone was 633 in the month, the total 
being 2796, which works out at 15.9 per cent. of the 
total membership. To find a similar state of things we 
must go back to 1879, a most trying year for most of 
the trade unions of the kingdom. The total on the 
funds was 4901 ; previous month, 4303. There was a 
decrease of 59 on the sick list; but under each of the 
other four heads there was an increase, but of six only 
on dispute benefit. The total weekly cost of all 
benefits was 1843/. 133. 4d., or at the rate of 23. 1}d. 
per member per week. The total membership at date 
was 19,178—a loss of 42 since the same date of last 
year. The balance in hand at date of report was 
86,8827. 193. 9d., showing a loss in the month of 
2748. lls. 9d. The extra benefit paid, owing to the 
state of affairs on the North-East t, is not in- 
cluded in the benefit payments givefl in the table. 
The returaos as to the state of trade show a reduction 
under all the heals —‘‘ Very good,” ‘‘ Good” down to 
**Slack” and ‘* Dall,” and a corresponding increase 
under all heads from “‘ Very Slack” to ‘‘ Very Bad.” 
The last term applied to thirty-one places, with 
6376 members, as against fifteen places, with 2926 
members, in the previous report. Some of the branches 
in the lock-out area complain of not having extra as 
strike-psy. 


The report of the Operative Cutton-Spinners shows 
a very slight decline in trade, The united total mem- 
bership was 18,104; previous month, 18,005; same 
month a year ago, 16,466—a gain of 1638 in the full 
year. The total number of members on the funds 
through non-employment was 770 per week, or at the 
rate of 9.36 per cent., as against 5.84 in the previous 
month, and 461 per cent. a yew ago. But a large 
proportion of the unemployment was due to temporary 
stoppages for trade; only 2.18 per cent. were on 
the funds through real lack of employment; in the 
previous month, 2.14 per cent.; a year ago, 2.05 
cent. The position is not, therefore, serious from this 
point of view. There were 72 on the funds, weekly, 
owing to accidents. The number of dispute cases 
dealt with by the officials was 37; previous month, 59; 


poeals to be laid before’ 





a year ago, 33. These are mostly settled in a friendly 
way by the employers and officials of the union, The 
number of accident cases reported was 41; previous 
month, 68 ; came month a year ago, 33. In one case the 
union granted the injured member 100/. ; in another, 
50/.; in a third the insurance company eettled the 
man’s claim for 150/. There were sent to the employers 
62 claims for compensation under the Act for injuries. 
The total claims sent in since the Act came into force, 
in 1897, are 2485. Most of these were settled amicably, 
thus avoiding litigation. The financial affairs of this 
union are as a general rule very gcod, but there was 
a loss of 106/. Bs. 2d. in the month in the society’s 
balance. There is no indication in the report as to the 
negotiatiuns for a wages list, though no doubt the 
negotiations are going on. (ienerally the Cotton- 
Spinners’ reports avoid giving prominence to labour 
disputes, which is the best way, as a discussion of the 
ints at issue rather tends to the prolongation of the 
ispute than to its termination. Platform discussions 
usually embitter, they seldom allay, the antagonism 
which is inevitable in labour disputes. There is too 
much of the platform in these latter days, and some of 
the leaders are seeing this. 


The report of the Associated Iron-Moulders of Scot- 
land would sceem to wear a more cheerful aspect in 
some respects, for the membership increased in the 
month by 63, and there was a decrease of unemployed. 
On the other hand, there was a loss of capital to 
the extent of 1135/., less 4d., as the total income 
was only 2031/. 17s. 2d., while the expenditure was 
3166/. 17s. 14d. As the loss to capital account was 
larger in the previous month, the executive hope that 
an improvement in trade is manifest, or at least that 
there are indications of greater activity. The wages 
question has agitated this union as it has done others. 
For some time past there has been a sort of negotia- 
tion between the officials of the union and the fede- 
rated employers about a reduction in wages demanded 
by the latter. Much correspondence ensued, and 
then a ballot of the members was taken as to whether 
they would strike against a reduction or submit to it. 
The result of the voting is giveu in this month’s report, 
as follows :—In favour of a strike, 3900; against a 
strike, 903. The figures were supplied to the secretary 
of the Employers’ Federation, with a notice that ‘‘ the 
onus of any action lies with them now, as from our 
side everything has been done to avert an open rupture.” 
Then follows a notice to the members working in any 
shop, that in the event of a reduction being enforced 
they are empowered to cease work forthwith, and 
will be supported as per rule. Here, again, is an in- 
sane desire for a strike ; it is all the more conspicuous 
use, as a general rule, this body is averse to 
strikes. The correspondence between the two officials 
of the respective bodies is friendly in its terms, but 
the fact remains that the men will strike rather than 
assent to the proposed reduction in wages. It is 
useless to comment upon the question which party 
is right; each contends that it isin the right. But, 
considering the state of trade in Scotland, as well as 
in England, the time appears to be inopportune for a 
disturbance of industrial peace. 


The monthly report of the Associated Blacksmiths, 
referring to the lock-out notices consequent upon the 
strike on the North-East Coast, says :—‘‘ The expected 
has happened, the lock-out is now in force over the 
federated area, and the amount of suffering thereby 
entailed on the trades which are fighting, as well as on 
those which have accepted the reduction, is intensified 
and deepened. Because a number of wood-working 
trades on the North-East Coast have refused to accept 
a reduction of 1s. 6d. per week a national lock-out is 
declared, and the whole country is plunged into indus- 
trial warfare.” Trade unionists must not forget that a 
strike preceded the lock-out. Working-class leaders do 
no good by ignoring facts which tell against them. The 
membership decreased by nine in the month, and the 
vigilance committee is notified that no member should 
be allowed to approach the 26 weeks’ limit of arrears. 
The expenditure exceeded the income in the month, 
and in the first quarter of the year there was a deficit 
of 481/. 6s., the balance being reduced to the amount 
of 25,7257. 17e.—the capital balance at date. The 
outlay for trade purposes far exceeded that for provi- 
dent beach on which is the result of labour disputes. 
It is stated that the state of trade cannot be described 
on account of the unsettled condition of labour in 
various districts, but generally speaking it was bad in 
most districts. A hope is expressed that a way will 
be found out of the labour difficulties that have arisen, 
and were still existing at the date of the report. 


The Scottish Miners’ Federation has decided to join 
the Labour Party by an overwhelming majority. This 
will add 80,000 members to 
em of contributions. The South Wales Miners’ 

ederation has also decided to join by a large majority. 
This also will add enormously to the aggregate mem- 
bership and to the funds. It is also announced that 
the Northumberland miners have voted in favour of 


that Party, with its pro- | 9 





joining the Labour Party. This means that the 
Parliamentary candidates will have to sign the con- 
stitution of the Labour Representation Committee. 
It is stated that the Right Hon. Thomas Burt, M.P., 
one of the two first Labour Members, elected in 1874, 
will refuse to stand again at the next Gencral Election, 
oe the other miners’ members will do is not yet 
nown. 


The Municipality of Cleveland, U.S.A., has received 

a check in its attempt to run its own tram system, 
owing to a determined strike for~ higher wages on the 
rt of the employ és, of whom there are about 2500, 
mmediately after the strike was declared on Friday 
last, the Mayor advertised for men to take the place of 
those who had left work, and on the following day about 
one-third of the cars were run by the new men. On 
account of this the strikers gathered in crowds, and 
stoned each car as it appeared, in consequence of which 
a number of passengers, as well as car attendants, 
were injured. A large force of police was at once sent 
to the centre of the disturbance, but was routed by 
the strikers, whose ranks had been swelled by numbers 
of unemployed. The chief of police himself and 
fifteen of his men were seriously injured, and the 
streets were left in the possession of the strikers, the 
tram service keing entirely stopped. This is said to 
be the first extensive American experiment in munici- 
ligation, and it does not appear to have reeulted, so 

ar, in success. 


The difficulty at the pits at Little Lever, near 
Bolton, was settled after a brief strike by the non- 
unionists consenting to join the union. _ So far, all is 
well, and peace is restored. But is the policy of force 
to have unlimited power in a country which boasts of 
its freedom ? 


In last week’s Notes it was stated, on the authority 
of Sir Robert Harvey, chairman of the Chilian Nitrate 
Company, that between 4000 and 5000 men were 
killed in the strike riots in Chili in December last. A 
well-informed. correspondent, who knows the facts, 
states that 70 were killed and about 100 injured. This 
improves matters. 


The miners’ ballot as to joining the Labour Repre- 
sentation Committee has auiek in the affirmative in 
all the chief districts, except in the Midlands in which 
district the majority was against joining the Labour 
Party. The vote of the Durham Miners’ Association 
has not yet been taken owing to a difference as to the 
power to do so under the rules. 


The North-Eastern Railway men have determined 
to approach the company with a view to the establish- 
ment of a Board of Conciliation suitable to their case. 
The threat to strike has ceased, as the executive of 
the union were averse to such action. 








SUBMARINE TELEGRAPH ENTERPRISE. 

Tue revenue of the Eastern Telegraph Company, 
Limited, for the second half of last year was 595,483/.; 
and after provision had been made for ordinary ex- 
penses (198,229/.) and expenditure relating to main- 
tenance of cables, depreciation of spare cable, diffe- 
rences of exchange, &c. (63,527/.), there remained a net 
balance of 333,727/. The directors keep to the steady 
7 per cent. which the proprietors have long enjoyed ; 
and after providing for this substantial remuneration 
on the share capital, and after 7000/. had been added 
to the maintenance-ships’ reserve fund and 70,000/. to 
the general reserve fund, there remained a reliquat of 
35,795/. to be carried to the credit of 1908. ; 

The 63,5277. allowed for the maintenance of ships, 
depreciation of spare cable, &c., was made up as fol- 
lows :—Maintenance of cables, 53,458/.; depreciation of 
spare cable, 6861/.; differences in exchange, 1789/.; and 
income tax payable abroad, 14197. The revenue of 
the Eastern Telegraph Company from messages 
and other receipts, including dividends and interest 
on investments in other telegraph companies, in 
the second half of 1907 was 570,873/., and 18,688/. 
was received for interest and dividends on reserve 
funds investments. : 

The 53,4581. above mentioned, representing the 
expenses attending the maintenance of cables, was 
arrived at after allowing 43,016/. for charters and 
other credits, including 4000/. taken from the main- 
tenance-ships’ reserve fund, for the cost of new beilers, 
&e., for the Duplex. The whole expenses of the 
maintenance ships for the year were 96,474/., this 
amount including 32,1891. for the value of cable used, 
expenses at stations, &c. The direct cost of each of 
the company’s seven maintenance ships was :— Electra, 
3667. ; Amber, 8029/. ; John Pender, 7243/. ; Duplex, 
12,2532. ; Sherard Osborn, 11,529/. ; Britannia, 9616. ; 
and Sentinel, 6248/. The Electra was engaged on 
repairs to the Suez and Suakim, the Malta and Alex- 
andria Nos. 1 and 2 cables, the Suez and Aden No. 3 
cable (twice), the Perim and Aden No. 2 cable, ihe 
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Suez and Aden No. 4 cable, the Suakim and Perim 
and the Perim and Aden No. 1 cables. The Amber 
was engaged-on repairs to the Kotonou and Gaboon 
cable for the French Government. The John Pen. 
der was engaged on repairs to the Porthcurnow 
and Vigo cable, the Porthcurnow and Lisbon No. 2 
cable, the Porthcurnow and Madeira cable, the 
Porthcurnow and Gibraltar No. 3 cable (twice), and 
the Porthcurnow and Fayal cable ; she also repaired 
the Western and Waterville cable for the Commercial 
Cable Company, and the Falmouth and Bilbao cable 
for the Direct Spanish Telegraph Company, Limited. 
The Duplex was engaged on repairs to the Gibraltar 
and Malta No. 1 cable ; she also repaired the Pico and 
Terceira cable for the Europe and Azores Telegraph 
Company, Limited. The Sherard Osborn was engaged 
on repairs to the Mozambique and Lourengo Marques 
cable (twice), the Zanzibar and Mozambique Nos. 1 
and 2 cables, and the Lourengo Marques and Durban 
cable for the Eastern and South African Telegraph 
Company, Limited. The Britannia was engaged on 
repairs to the Porthcurnow and Vigo cable, the Vigo 
and Caminha cable, the Gibraltar and Tangiers cable, 
the Vigo and Gibraltar cable, the Cadiz and Gibral- 
tar cable, the Lisbon and Gibraltar No. 1 cable, 
the Porthcurnow and Lisbon No. 1 cable, and the 
Vigo and Lisbon cable; she also repaired the 
Almeira and Melilla and the Ceuta and Tunara 
cables for the Spanish Government, the Lisbon and 
St. Miguel cable for the rap and Azores Te 
Company, Limited, and the Sierra Leone and Accra 
cable for the African Direct Telegraph Company, 
Limited. The Sentinel was engaged on repairs to the 
Lagos and Bonny cable, the Accra and Lagos cable, 
the Accra and Sierra Leone cable, and the Lagos and 
Kotonou cables for the African Direct Telegraph Com- 
pany, Limited, and the Bathurst and Bissao and 
the Bolama and Bissao cables for the West African 
Telegraph Company, Limited ; she also laid the Fotova 
and Conakry cable for the French Government. 

The Eastern Telegraph Company continues to show 
an indefatigable prudence in the development of re- 
serve funds. These reserves stood, at the close of 
December last, at 1,779,970/.—viz., the general fund, 
1,144,730/.; maintenance-ships’ fund, 258,605/.; marine 
insuranc3 fund, 214,644/.; fire insurance and guarantee 
funds, 100,000/.; land and buildings’ depreciation fund, 
51,991/.; and insurance of goods in transit fund, 
10,0002. The cost of cables, land lines, stations, ships, 
and investments in other companies stood in the com- 
pany’s books at the close of last year at 7,874,026/. ; 
spare cab!e and other stores at 416,427/.; and reserve 
funds investments at 1,189,1537. The reserve funds 
investments had been written down at the close of last 
year to the extent of 130,000/. for investment depre- 
ciations, or, as the directors euphemistically term 
them, ‘‘ investment fluctuations.” The progress of 
the general reserve fund in the second half of last year 
was highly satisfactory, the fund having grown ee 
1,074,661. to 1,144,7302. 

The Western Telegraph Company, Limited, is also 
& sound and prosperous undertaking, the revenue for 
the second half of last year having been 353,815/., while 
the working expenses were 126,862/. After provision 
had been made for debenture interest, income tax, &c., 
there remained a balance of 213,352/. The directors 
distributed 62,3797. in dividends, and transferred 
120,000/. to the general reserve fund, 5000/. to the 
maintenance-ships’ reserve fund, 10,000/. to the marine 
insurance fund, and 10,000/. to the land and buildings’ 
depreciation fund, leaving a reliquat of 5973/. to 
carried to the credit of 1908. All this is satisfactory 
enough, but it is not equally satisfactory to find that 
100,0007. had to be appropriated from the general 
reserve fund as a provision for market fluctuations. 

The cost of maintaining cables for the past half-year 
was 43,508/., after credit had been taken for 360/. for 
the charter of one of the company’s cable-repairing 
steamers. The expenses of the company’s steamer 
Norseman were 16,435. ; those of the Norse, 842/. ; 
those of the Cormorant II., 4772/.; and those of the 
Norna, 8157. The value of the cable used was 16,866/., 
and 2788/. had to be allowed for the depreciation of cable 
ia stock. The various reserve funds formed by the 
company stood at the close of 1907 at 1,386,575/. The 
expenditure made by the company on cable lines, 
buildings, &c., to the close of last year, was 2,437,453/. ; 
Spare cable stood in the books at the close of last year 
at 50,8201. ; cable ships at 44,016/. ; and investments 
in other telegraph companies at 347,572. The 
management of the company’s affairs appears to leave 
noth'ng to be desired. 








Tuk Fanon Navy.—The French torpedo-boat de- 
Stroyer Fanion has just been launched at Bordeaux ; 


she is of the same type as the Etendard. The Jules 
Michelet has been tad ov in grey-blue.- The Cognée 
33 a! out to make her trials at Toulon ; her engines were 


supplied by the Forges et Chantiers de la Méditerranés 


The submersible torpedo-boat Papin (late Q 64) is re- 
ceiving her armament at Rochefort. The submersible 
torpado-hoxt Fresnel (late Q 65) is to be launched in the 
couise of June, 


CAST IRON IN THE CONSTRUCTION OF 
CHEMICAL PLANT.* 


By F. J. R. Carvnua, of Derby. 


Ligsic, in one of his classical letters on chemistry, 
points out the important functions that cork, platinum, 
glass, and caoutchouc play in modern chemical investi- 
gations, substances to the use of which he ascribes much 
of the progress that the science has made. The worker 
in the laboratory is soon impressed with their indispens- 
able character, and more especially when he finds how 
little his pursuits are assisted by such common metals as 
iron and lead 

One can imagine the bewilderment of the young chemist 
who from the laboratory passes into the works, to assist in 
any practical process, and is confronted with apparatus 
made of lead, iron, and wood, whilst, to all intents and 
perpen, every one of his valued materials have been 

iscarded. Before hecan be of much use he must become 
familiar with the properties of the new materials, espe- 
cially in relation to the substances that the vessels they 
constitute have to hold, or that have to be produced 
in them, and altogether a new experience, that sometimes 
has startling developments, is en upon. 

Interesting as it might be, one cannot follow this line 
in all its details, and must content oneself to consider 
how iron, which so largely enters into the composition of 
chemical plant on the large scale, is calculated to produce 
a not often afforded by the materials that Liebeg 
exto! 

ne iron and its modern substitute, mild steel, do 
not need lengthy attention. The use made of the material 
for gas-holders and similar vessels need not be dwelt 
upon, and its value for bolts, bands, stays, and beams, 
when these can bs painted or tarred to prevent corrosion, 
cannot be overlooked. But here the surprising thing 
happens, that although so — corroded, tanks can 
be made of this material that will carry strong sulphuric 
acid for years without damage being done to them. The 
only care ge | is that no water be admitted into the 
tank after use, when, of course, if left in, a weak acid 
solution would be formed, and rapid corrosion ensue. 
Inattention to this requirement will certainly cause the 
destruction of a tank. 

Cast iron, the main object of this communication, fur- 
nishes a substance that the chemical manufacturer could 
ill afford to be without, but which, in consequence of its 
varied composition and uncertain pro ies, is most 
difficult to classify. The consequence is that there are 
firms who experience and special knowledge of 
the use of particular brands for certain purposes that are 
unknown to the trade in general. Nevertheless, some 
simple rules can be applied even in this case. : 

For some purposes—as, for example, ammonia stills— 
cast iron seems everlasting, and there can be no secret 
as to brands. One such apparatus, known to the writer, is 
as perfect to-day as when it was erected eighteen years ago 
—at any rate, the cast-iron part of it. There is no sign 
of wear in any of the numerous cylinders; indeed, a 
remarkable thing was that the lower section of the lime 
cylinders, and the most important, as it has the manhole, 
leaked at the very start, a considerable blow-hole makin 
itself evident in the casting. Although the makers, wi 
a full sense of justice, sent a new section to replace the 
faulty one, as the still was up, operations were start 
ane good the bad place with rust-cement (iron filings 
and sal ammoniac), Notwithstanding that the work is 
carried on at a pressure of 8 Ib. to 10 lb. per square inch, 
the place has not leaked since. 

Tn the case of ammonia stills the reactions are entirely 
basic, lime being used to drive away the fixed portion of 
the volatile alkali; but even acid chemicals have some- 
times little action on castiron. It is wonderful to see the 
length of time that a nitre-pot made of this material will 
withstand the action of sulphuric and nitrous acids in a 
glowing furnace, the seething mass taking months, and 
sometimes youre, to destroy the vessel. Yet when hydro- 
chloric acid is in question, cast iron succumbs like any 
weaker metal. 

But whilst this is common knowledge, the fact is not 
realised to its full extent. Percy} describes the experi- 
ments of Daniell, who obtained from a cube of cast iron, 
immersed in dilute hydrochloric acid, a spongy mass, 
easily cut with a knife, which was dark grey, somewhat 
resembling plumbago. He further gives Calvert’s analysis 
of such a residue produced by the uninterrupted action of 
the acid during two years on cubes of the metal. Then he 
goes on to us of the similar action of sea-water on 
cast-iron — out of an armed vessel that fifty years 
before had sunk near Carlscrona. which were found to be 
chan to the extent of one-third into a gre omen 
graphitic mass. Finally, Percy repeats the 1-known 
instance of the guns, also of cast iron, raised from the 
Florida, one of the vessels belonging to the Spanish 
Armada, which was sunk off the coast of Mull, in Scot- 
land, and, when brought up, the graphitic mass into 
which they had been converted became so hot that it 
could not be touched. 


* Pa read before the Iron and Steel Institute, 
Friday, May 15, 1908. 

+ Iron and Steel, pages 145 to 147. Calvert’s analyses 
are given as follow :— 











Cast Iron. Residue. 

per cent. per cent. 
Carbon... 2.900 11.020 
Nitrogen .. 0.790 2 590 
Silicon 0.478 6.070 
Iron .. 95.413 79.960 
Sulphur. 0.179 0.096 
Phosphorus 0.132 0.059 
Loss... oe 0.108 0.205 

10 100 








These accounts, spread over such long periods, are little 
calculated to impress one with the violent and rapid 
manner in which the action may take The writer 
found that the plug of a cast-iron cook, used to keep back 
ferrous liquor containing a very small ae y of free 
hydrochloric acid, was acted upon to the depth of 4 in. 
in a few months. This discovery was most Be pe pom 
for it caused the examination of a cast-iron vi of con- 
siderable size, into which*the liquor in question was 
admitted, and a similar action was found to be going on. 
It was fortunate that this was perceived at so early a 
stage, for, as little damage had been done, by a variation 
in the process that is in no way detrimental, the action 
has been arrested, whilst the vessel is still good. 
Ammonia has to be used in the process, and a portion 

ing put in at an earlier stage, the acidity of the liquor 
and its injurious power are completely destroyed. 

It is evident that this action of hydrochloric acid is one 
to be most carefully guarded against. Both the user and 
the maker of v that have to endure it are interested 
in the matter. Here then comes a distinction. 

As you all know, cast iron is divided into two main 
groups—the white and the grey irons. The experiments 
of Professor Daniell, already referred to, showed that 
grey iron is more rapidly attacked than the white—three 
times as fast.. Hence, if a cast-iron vessel is required to 
resist the action of bydrochloric acid, it is reasonable to 
say that white iron should be selected. But other con- 
ditions may have to enter into one’s calculation, and if 
the vessel has to resist internal pressure, as is often 
necessary, the tougher grey iron is preferable to the white 
and brittle. The ironfounder is, therefore, placed between 
the horns of a dilemma, and the natural way to get out 
of the difficulty isto makea mixture of a white and agrey 
brand, the grey giving the tenacity, and the white the 
acid-resisting power. 

This, however, would not be so as to cast around 
collapsible chills with grey iron, when the iaterior of the 
casting, assumed to be cylindrical, becoming white iron 
to a certain depth, would offer the required chemical 
resistance, whilst the a coat, of considerable thickness, 
remaining grey, would give necessary tenacity. 
Vessels for chemical operations could certainly be pro- 
duced on this plan, if it has not already been done. 

In connection with the action of hydrochloric acid, 
there are operations in which not only unexpected, 
but the unsuspected, may happen. Hydrochloric acid in 
its free state, and especially in its state, one knows 
that he must guard against, but chlorides seem so inno- 
cent that one is apt to overlook them. Now, ammonium 
chloride raised to deg. Cent. becomes dissociated, the 
hydrochloric acid being thus set free, what wonder then 
that the iron tar-stills* which are heated tu the melting- 
point of lead (325 deg. Cent.) are affected by the ammo- 


nium chloride that has not been separated from the 
raw tar? 
Another point which it is important to note, and which 


is frequently overlooked, is that of not using wrought- 
iron chaplets to hold up the cores of pipes, &c., that are 
to be employed for chemical work.+ Failures are certain 
in such cases when the chemical has any action on iron, 
for the comparatively gue metal is more readily attacked 
than the cast iron. Even when cast-iron supports are 
used failures may result, as the fosing together with the 
main casting may not be complete. method of cast- 
ing pipes vertically without the use of chaplets is hence 
to be recommended for chemical work. 

In view of such facts, and the circumstance that the 
chlorides loom so largely in the ammonia-soda procees, 
one seems to have a key to the statement of Sir John 
Brunner regarding the early operations of his renowned 
firm, who said, ‘‘ Between October, 1873, and December, 
1874, everything in the works that could explode did 
explode, and everything that could break did break. And 
at the end of that fatal fifteen months we had nothing 
left but our credit.”{ Fortunately for the future of the 
ammonia soda process, that was good. 

These questions have been recently brought close home 
to the writer when putting down the plant for the manu- 
facture of the blue-black iron colour from ferrous liquor 
by Dr. Wiilffing’s process,§ much of which had to 
designed to meet special conditions, and he has thought 
the matter may have sufficient interest for the members 
of this Institute to lead to an instructive discussion. 





Rapium.—Some time ago the Austrian Government 
presented the Austrian Academy of Science with 10 tons 
of pitchblende residue from Joachimstal, in Bohemia. 
From this bulk Dr. Ulrich has isolated 3 grammes of 
radium compounds and 1 gramme of pure radium chloride. 
The costs of production are estimated at 25,500 marks 
(about 1275/.); 1 gramme of pure radium salt would, 
ogg eg produced at the rate of about 8500 marks 

when ni 


(425/.), a is paid for the :aw material, while 
the trade would be about 8000/. per gramme. Most 
of the radium isdlated has into the ion of 


the Physical Institute of Vienna, which intends to re- 
determine, in the first instance, the physical constants of 
radium, including the heat evolution. 


* Davis, ‘A Hand-Book of Chemical Enginecring,” 
1901, vol. ii., page 260. ; ; 

+ Grossman does not overlook this. See his ‘‘ Elements 
of eae ens - page 113. a 

ly zine of Commerce,” page 

§ Journal of the Iron and Steel Institute, 1907, No. IlI , 
pages 204 to 206. When cold the ferrous liquor has to 
remain a long time in contact with iron scrap to be com- 
pletely neutralised. Hence, in practice, liquor is received 
that is still active, although it bas been co treated. As it 
is subjected to operations in which heat is applied, its 
power to act on cast iron is then made evident. 
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A NEW FATIGUE TEST FOR IRON AND STEEL. 
(For Description, see opposite Page.) 
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DISTRIBUTION OF STRESS AT 
OUTER SURFACE OF RING 
= TENSION. 
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Fig.6. position of SPECIMEN 
IN RAIL HEAD 
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2 | through an Oldham coupling, which allows the roller due to the 000 trains was 9 greater 
haha ccc "yearned sek Cihenemmuia odcammenanen ta leriatettasteieamant nt 


By T. E. Sranto, D.Sc., M. Inst. C.E. (Communicated 

’ from the National Physical Laboratory). 

In a recent investigation of the med of certain 
samples of steel rails made at the National Physical 
Laboratory (for the Great Northern Railway Company) a 
statement of the mechanical tests to which it was con- 
sidered advisable that specimens cut therefrom should be 
subjected was drawn up by .the author, In this were 
included hardness, baad and.abrasion tests, 
and drop tesés having already made. ’ 

Although this Seemed all that was possible to be done, 
yet, from a study of Mr. Kirkaldy’s paper at the Institu- 
tion of Civil Engineers in 1899,+ in which the failure of 
steel rails was traced to the development of cracks in the 
upper worn surface, eg oy about by repeated bending, 
the author felt strongly that a test which would give a 
combination of rolling abrasion and alternate bending 
would be invaluable. . 

It has since occurred to the author that this combined 
action could be produced and utilised as a laboratory test 
in the manner indicated in Fig. 1, page 696. : 

RB is a hollow ring: of section, cut from the 
steel rail to be tested, and placed between three hardened- 
steel rollers symmetrically | as shown. 4 

If the upper roller.is ed with-a ht W, the ring 
will be in equilibrium under three equal forces W at the 
lines of contact, and by rotating the upper roller, motion 
will be communicated to the lower ores by the rolling 
friction of the ring. In this way the outer surface of the 
ring will be subject to rolling abrasion, and —_ 
section of the rig will be subject to alternate ding 
stresses, which will go — a complete cycle three 
timesin one revolution, and. the magnitude of which can 
be calculated from ‘the dimensions and the load. 

The advantages of such a test were so obvious that a 
simple machine oh these lines was constructed, and was 
found to work satisfactorily, with the exception that the 
load on the upper roller could nob be made considerable, 
owing to the resistance of the bearings of the lower 
rollers, which: soon ‘became greater than the frictional 
resistance at the liné of contact with the specimen. The 
result was that when this limiting load was reached, the 
specimen ceased to rotate, and a flat was at once worn on 


its surface by the ‘upper roller, rendering it useless for | - 


further testing. r 

A new machine was therefore d and constructed, 
and is shown in Fig. 2. In this the axles of the lower 
rollers are sup) on the rims of. friction-wheels, an 
arrangement which ved quite satisfactory, the speci- 
men rotating uniformly up to the highest hee used until 
fracture occurred. 


Rails Submitted to Test. 
































No. of | Weight per | . Date of 
Sample. Yard. Service. Manufacture. 
Ib. 
1 85 18 months 1904 
4 | 85 17 months 19038 
5 85 New 1905 
8- 100 New 1906 
10 | 2 | New sas 
11 80 35 years 1870 
913 | ¢e New 1907 
13 96 5 years 1902 
Chemical Composition 
| } | 
— F Z Z 
Sa é i | ; z 5 ok 4 3 
ale i Pie Fo ala) bz 
an etzié|8 
p.c. | p.c, p.c. p.c. p.c. | p.c. | p.c. | p.c. 
1 0.39 | 0.85 | 0.075 0.007 0.047) 3.32 
4 0.39 | 0.83 | 0.0256, 0.063 0.044 
5 | 042 | 0.68 | 0.059 | 0.062 0.047 
8 0.42 | 0.79 | 0.441 | 0.062 0.059 
10 =| 0.53 | 0.70 | Oss 0.04 
ll 0.27 | 0.36 | 0.09 0.106 | 0.035 
913 0.48 | 0.78 | 0.02 0.021 0.060) 1.45 0.26 | 0.25 
13 0.46 0.74 | 0,059 | 0.064 | 0.090 | 
J | \ 











Resulis of Mechanical Tests made on Specimens Cut from 
__ the Samples at the National Physical Laboratory. 








No. of Ultimate Stress. (Elongation on|Hardness Number 
Sample. Tons per Square Inch. 2In. from Brinell Test. 
r cent. 
4 54.6 - ll 351 
4 42.6 26.5 240 
39.4 27.5 238 
5 46.9 28 276 
10 49.3 21 288 
oii 36.2 } 26.5 221 
913 58.4 18.2 804 
13 45.2 19.2 265 
_ | 











The rollers and their axles are made of tool-steel 
hardened and ground to the same diameter. The upper 
paler revolves in a double brass bearing, which is 
inged to the side-plates of the machine, and motion is 
Communicated to it from a shaft parallel to its axis 


* Paper read 
May Ti before the Iron and Steel Institute on 
' The Effect of Wear upon Steel Rails,” Minutes 
P. of the Institution of Civil Engineers, 





of 


Vol. cxxxvi., page 141, 


the tensile. 





load is. applied by a weighted lever whose 


rests on « saddle su from the bearings of 
i in Fig.2, 


he viour of a specimen under test consists of a 
wearing-do ing over the edges, of the outer 
surface to an extent de; upon the hardness of the 


ousan 
begins to slightly disintegrate, and falls off in thin flakes. 
As the test proceeds, after a time—de ing, of course, 
upon the load—small cracks running to the axis 
begin Seeger aoe eae ae e surfaces, or both, 
These develop until the specimen is no longer able to 
sustain the load, and fracture ocours. A photograph of a 
specimen after fracture is shown in Fig. 7, from which 
will be seen the characteristic zi fracture in these 
tests. On examining the surface of a specimen after 
fracture it will be generally found that there are innumer- 
able small cracks running across the surface parallel to 
the axis which are only visible in the microscope. The 
photographs in Figs. 8 and 9 show the polished and etched 
surfaces of two specimens after testing, Fig. 8 being 
taken from No, 8 rail, containing 0.43 per cent. of carbon, 
and Fig. 9.from No. 1 rail, containing 0.39 per cent. of 
carbon and 3.32 per cent. of nickel. 

Materials on which Fatigue Tests have been made.—All 
the tests described in this paper have been cee be me 
mens cut from sample rails supplied by the Great Northern 
i gag and the author is indebted to*Mr. 
Alexander Ross, Inst. C.E., for permission to give the 
details of the respective rails (see previous pom end 

Results of Experiments.—Three sets of fatigue tests were 
made on rings cut from the sample rails described above, 
and from the centre of the rail-head, as shown in Fig. 6, 








(page 696) :— 
Dimensions. 
Set. | 
> . | in Pounds. 
External Dia- Internal Dia- 
meter. | meter. Thickness. 
in. in. in. 
I 1.00 | 0.795 0.25 600 
II 1.00 | 0,725 0.25 675 
IIL. 1.00 0.687 0.26 825 





With reference to the values of the stresses produced 
on the ring under the action of the load, the author is 
indebted to his colleague, Dr. Chree, F.R.S., for a solu- 
tion of this icular case from the general equations 

iven by Todhunter and Pearson.* The general distri- 
tion of stress at the outer radius of the ring is shown in 

. 10, page 696, in which tensile stresses are plotted 
ially outwards from the circumference of the circle, 
and compressive stresses inwards. : 

The following table gives the results of the experi- 
ments :— 











Number of Reversals of Stress up to Fracture. 
No. of : 
Sample. 
Set I. Set IL. Set III 
1 306,000 | 155,000 372,000 
4 86,000 ,000 55,000 
5 131,000 } 66,400 51,000 
8 192,000 79,000 160,000 
10 142,000 67,000 106,000 
11 146,000 59,200 — 
913 205,500 84,800 215,000 
13 38,000 25,600 25,000 





The calculated ranges of stress from tension to com- 
pression at the outer radius were :— 





ange of Stress 
in Tons per 
Square Inch. 
Set I. ie 35.6 
a 40 
ge 36.7 


The calculated stresses at the inner radius were about 
15 per cent. greater than the above ; but it is noteworthy 
that the cracks which wemntey caused __ acne the 
ring appeared to originate on the outer ‘ace ring 
in the case of the hard steels, and on inner surface in 
ne See. me a a 
greater spreading of the material sideways in the softer 
rings, due to the rolling abrasion. 

e results of the per ner given in the table have 
also been plotted on a of ultimate stress in Figs. 4 
and 5, page 696, and in Fig. 5 the calculated 
numbers from the Brinell test have been . 

It will be seen from the plotted results that although, 
broadly, a high value of the hardness number corresponds 
to long endurance to alternating stresses and abrasion, yet 
in several cases an increase in number is 
accompanied by a diminution of endurance. Thus, in 
Seam < tale 8 and 10, af open : , 

been paid by ting experiments, in all three 
sets of conditions of test the harder rail, No. 10, has 
distinctly less endurance than No. 8. 

Another feature of the tests is the greater endurance of 
the two samples of least tensile resistance and greatest 
ductility, Nos. 11 and 5, relatively to the two stronger 
samples, Nos. 4and 13. This is probably also due to the 

ou 


spreading and of the material 
surface of as ott ane imi 


practice has been observed, in which it was found that 
the loss of weight for the first 30,000 trains was 28 per cent. 
greater for the soft than for the hard rails, but that the 








* “ History of Elasticity,” vol. ii, 








Further, the tests demonstrate the marked superiority 
of the two nickel-steel rails, both as regards resistance to 

ing abrasion and resistance to alternate bending. 

Al h the tests described above have been made at 
a moderate rate of reversals—800 per minute—the testing- 
machine is particularly suited for the purposes of high- 
8 fatigue testing, and-it is hoped to obtain from it 

ternations of stress up to 4000 or 5000 minute. For 
constructional materials the abrasion will be made 
small by reducing the thickness of the ring until the 
action is practically alternate bending alone. 


— 


BOILER. EXPLOSION AT ALLANGRANGE. 

A FORMAL investigation has been held at Alla 
Ross-shire, N.B., under the Boiler Explosions Acts, 1 
and 1890, with regard to the cause and circumstances of 
an explosion which occurred on Friday, December 20, 
1907, at the farm of Mr. William Stewart, Croftcrunie, 
Allangrange. The explosion was most serious in its 
results, inasmuch as John Stewart (a brother of the farmer 
who owned the boiler), Alexander Grant, foreman, and 
John Fraser, day labourer, were all severely scalded, and 
died the same day. George Stables, the grieve on the 
farm, was also severely scalded, but recovered. 

The Commissioners were Mr. Robert Lamb and Mr. 
David Crichton. Mr. Henry Peterkin, solicitor, Aberdeen, 
appeared for the Board of Trade, Mr. McKenzie, solicitor, 
Inverness, for Mr. William Stewart, who owned the 
boiler, and Mr. Burns, Dingwall, and Mr. Ross, solicitor, 
Inverness, for the relatives of John Fraser, one of the 


d 5 

From the = issued by the Board of Trade, we 
learn that the boiler was of the cylindrical externally- 
fired type, with return-tubes and side-flues, and was 
originally made of iron throughout. It was 8 ft. 2 in. in 
length and 3 ft. 5in. in diameter. The shell was originally 
composed of two plates § in. thick, and the end-plates 
were ,’, in. thick. There were twenty smoke-tubes, ex- 
tending from end to end of the boiler. The name of 
the maker was not known, but the evidence showed 
that the boiler was new about 35 or 37 years ago, when it 
was fixed at the farm. 

In 1895, Mr. Donald Jack, a mechanic from near 
Di all, fitted a new bottom-plate, said to be steel, to 
the boiler, and also fixed a new set of tubes. In ag 3g 
new bolt to the small door at the back was fitted by Mr. 
John Fraser, thrashing-mill owner, Avoch, but with these 
exceptions no other repairs appear to have been done to 
the boiler. The boiler was not insured, and no examina- 
tion had been made of it at any time. The load on the 
safety-valve was about 65 lb. to the square inch. 

When the explosion occurred the back end-plate of the 
boiler into which the tubes were fitted outwards 
about ,, in., and was forced off the ends of five of the 
tubes. The contents of the boiler escaped through the 
tube-holes, and were projected with great violence mainly 
through the furnace and out at the other end of the 
boiler. The plate was not fractured. The brick-work 
flue was demolished, and four men working near were 
scalded, three of them fatally. 

The explosion was due to the fact that a large portion 
of the back —— was entirely deprived of support 
owing to the tu having become slack in the holes 

lea! and wasting. None of the tubes were 
screwed into the plates so as to act as stays, nor had they 
been beaded over in the usual way, to form a small head, 
but had only been brought flush with the plate and 
expanded. ‘T'he end-plate, therefore, depended entirely 
for support upon the friction of the tubes in the holes, 
and when these gradually became slack, the plate was 
forced outwards under the ordinary working pressure. 
The end-plate towards the bottom had become reduced 
in thickness from ,'; in. to about } in, by the wasting 
effect of the leakage. _ : 

After the examination of the various witnesses, the 
following questions were put to the Commissioners by 
the solicitor acting on behalf of the Board of Trade :— 

(1) Since the boiler came into his possession, has Mr. 
William Stewart caused it and its fittings to be examined 
periodically by a competent person, or has he taken any 
measures to in the pressure at which it could 
safely be worked ? : 

(2) Was the management of the boiler entrusted by 
Mr. Stewart to a competent person? 

(3) Were proper measures taken by Mr. William 
Stewart to ensure that the boiler was worked under 
safe conditions ? < 

(4) What was the cause of the explosion ? 

(5) Is Mr. William Stewart to blame for the explosion ? 
If so, should he pay any, and what part, of the cost of 
this investigation ’ 

The Presiding Commissioner, in giving judgment, 
reviewed the general history of the boiler and the cir- 
cumstances attending the explosion, which, he said, was 
due to the weakness of the back end-plate, as stated 
above. The Commissioners were of opinion that Mr. 
Stewart had nov taken any measures to ascertain the 
pressure at which the boiler could safely be worked, and 
that the management of the Beveen had not been entrusted 
to a competent person. © proper precautions were 
taken by Mr. Stewart to ensure that the boiler was 
worked under safe conditions. Mr. Stables, who had 

Ahad Lad sels cherge of tee boiler during thas tiaoe 
ears, o i uring that time. 
He had no practical knowledge of boilers, and was not a 
hk pea -tienten Boag a it. a a 
were carried out while the boiler was in Mr. Stewart's 


~* J. W. Post, Organ fir die Fortschritte des Kisenbahn- 
wesens, 1899, page 
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possession were in 1895 and 1906, and the Commissioners 
were of opinion that the persons who executed those 
repairs not the necessary technical knowledge to do 
so, When the new set of tubes was fitted in 1895 the 
work appeared to have been carried out without any con- 
sideration as to the stresses to which the end-plate would 
be subjected. Stays should either have been fitted from 
end to end of the boiler, or at least the tubes should have 
been made to project about a quarter of an inch beyond 
the face of the plate, and then rounded over to form a 


small head. If an inspection had been made by any one| Ga, 


conversant with boilers, the dangerous condition of this 
boiler, which must, the Commissioner said, have existed 
for a considerable time, would have been easily observed. 
At the time of the explosion the boiler, as regards the 
end-plate, was not fit to be worked at any useful pressure. 
The Commissioner concluded by stating that it was Mr. 
Stewart’s duty to examine the boiler and to ascertain 
that it could be used with safety ; and as he continued to 
use ib without such inspection, the Court was of opinion 
that he was to blame for the explosion. They considered 
it right that, in the circumstances, he should bear a part 
of the cost of that inquiry, and therefore ordered him to 
pay the sum of 20/. to the Solicitor to the Board of Trade. 
This is another illustration of the necessity for some 
system of careful inspection being applied to boilers used 
for agricultural me raga Under the Factory and Work- 
shop Act, 1901, boiler inspection has been very generally 
introduced ; but sgricultural boilers, such as those in use 
at farms for thrashing, &c., are exempt. Oonsidering the 
numerous explosions which occur from such boilers, and 
the number cf lives lost, it certainly appears desirable 
that such an exemption should no longer be permitted. 





CATALOGUES. 
Messrs. Veritys, Limitep, Birmingham, send us a 
circular showing a number of views of His Majesty’s 
battleships fitted with their electric blowers. 


Messrs. Marriott and Graham, Woodville-street. 


Govan, have issued a circular dealing with the ‘‘Clyde” fi 


upright multitubular boiler, giving particulars, prices, &c. 


Messrs. N. C, Szerelmey and Co., Rotherhithe New- 
road, 8.E , send us a pamphlet descriptive of their paints 
and preservatives for iron, stonework, &c. 


Mr. F. A. Errington, 39, Cortlandt-street, New York, 
U.S.A., has cent us circulars, &c., relating to auto- 
reverse tapping chucks, friction screw-drivers, double- 
clutch tap-holders, &c. 


A circular from Messra. Turner Brothers, Limited, 
Roshdale, illustrates some of their asbestos non-conduc- 
tive cloths, packings, &c. A good photograph is repro- 
duced of a block of asbestos showing the silky fibre. 

The London Sherardizing Company, Limited, 6, Great 
Winchester-street, E.C., have published a pamphlet de- 
scribing the process now known as ‘‘ Sherardizing,” show- 
ing micro-photographs of alloy-coated iron and different 
stages of the treatment. 


From _ the Maschinenfabrik Ocrlikon, Oswaldestre 
House, Norfolk-street, Strand, W.C., comes a circular, 
in French, descriptive of a tire-service electrically-driven 
multi-stage centrifugal pump mounted on a carriage, 
intended to be used in connection with street-supply of 
electricity. 


Messra. James Lumb and Son, Limited, Perseverance 
Works, Elland, have sent us a small pamphlet drawing 
attention to the advanteges of good governing for steam- 
engines. The pamphlet is illustrated with several dia- 
grams taken from recorders, which show very steady 
results for the system advocated. 


The Sloan Electrical Company, Limited, 15, Fore-street 
Avenue, E.C., have just published a price-list of white 
porcelain insulators. These are of several forms for pole- 
arms, wall-brackets, racks, &c. ading -in tubes, 
wn aii ironwork for poles, &o., are also priced in this 

ist. 


Messrs. A. Ransome and Co., Limited, Newark-on- 
Trent, have sent us a price list of wood-working and cask- 
making machinery in stock, recording a considerable 
reduction in their prices for all kinds of eg agp een 
mortising, tenoning, and planing machines, &c., sharpen- 
ing machines, and travellers. 

Satitled ‘* Power,” a little pampblet comes to hand 
from Messrs W. E. Burnand and Oo., Chippinghouse 
Works, Lowfields, Sheffield. This pamphlet discusses 
the relative merits of factory driving by gas or electric 
power, and educes nineteen points in which electric 
Criving has the advantage over driving by gas-engine. 

A pampblet to hand from Messrs. Lancaster and 
Tonge, Limited, Pendleton, Manchester, is devoted to 
descriptive matter relating to this firm’s well-known 
make of steam-traps and ste.m:dryers. Several patterns 
are illustrated, both of traps and dryers, and we are 
reminded that Lancaster stexm-traps are fitted on both 
the new Cunard steamships Lusitania and Mauretania, 


The Green Fuel-Economiser Co., Matteawan, N.Y., 
U.S.A.. have lately issued a pamphet entitled ‘‘ The 
Book of the Economiser,” of 158 pages of descriptive and 
other matter, divided into nineteen chapters, dealing with 
economisers and the savings 
chimneys, mechanical draught, steam, and other cognate 
subjects. 

A large bound catalogue is to hand from Messrs. Archd. 
Edmerton and Sons, Springfield Engineering Works, 
dealing evepectively with, benching mechinnry, dyeiak 

ealing ti wi ing , dyei 
and we Ar eit « finishing and making-up macht 


manner of working, | ti 





nery, steam-engines, and tent friction clutches, 
couplings, mill gearing, &c. The book is well illustrated, 
and specifications are given of the machines, &c., which 
are shown in a great variety. 

A pamphlet entitled ‘‘Pumping Machinery” is to 
hand from Messrs. James Simpson and Co., Limited, 
101, Grosvenor-road, London. This gives descriptions of 
pumping-engines built for a number of important water 
works and boards, such as the Metropolitan Water Board 
(Hammersmith and Broadmead Well Stations), Barnet 
and Water Company, Hull Corporation, the Kolar 
Water oe (Mysore), Amritsar, Kimberley, Cool- 
gardie, and other important undertakings. 


Messrs. Bergtheil and Young, Limited, of 12, Camo- 
mile-street, E.C., have sent us leaflets dealing with the 
‘*Bandy” electric push-button speed-control device for 
motors, and a variable-s single-phase motor of the 
same make. The latter is stated to givea starting torque 
equal to 14 times the full-load torque with full-load cur- 
rent, and to have the characteristics of a series continuous- 
current motor. Speed-control is effected either by rock- 
ing the brushes or using a stator resistance. 


The Electrical Power Storage Company, Limited, 4 
Great Winchester-street, H.C., have sent us a file o 
loose leaves of catalogue matter relating to electrical 
power storage batteries. These are illustrated in a 
variety of types suitable for all os including, for 
instance, ship-lighting, motors, &c., and special labora- 
tory batteries. Miner’s and hand-lamps, signalling- 
lamps, &c., are also dealt with, as are also testing instru- 
ments, &c. Prices are given in most cases. 


The ‘ Paterson” Red Book on Water-Softening and 
Purifying comes to hand from the Paterson Engineering 
Company, Limited, Amberley House, Norfolk-street, 
Strand, W.C. This is divided into sections dealing respec- 
tively with impurities in water, water filtration, water- 
softening, exhaust heating and purifying, oil elimination, 
&c. The pamphlet is fully illustrated, some of the dia- 
grams, in colours, showing clemly the action of the 
various softening, filtration, or other plants built by this 
rm. 


A pamphlet from the New Vanadium Alloys, Limited, 
9, Fenchurch-street, E.C., deals with the use of vanadium 
in conjunction with steels. In this pamphlet some very 
interesting figures are given of tests made on vanadium- 
steel and on other steels and steel alloys, which show up 
very much to the advantage of the vanadium-steel speci- 
mens, both in static and in dynamic tests. A series of 
typical analyses are given, together with proper heat 
treatments for ensuring steels of quality suited to a 
variety of applications. 


The Wilson-Wolf Engineering Company, Limited’ 
Thornton-road, Bradford, have published a pamphlet 
devoted to a description, giving also dimensions, prices, 
and other particulars of their *‘ Arctic” propeller fans, 
electrically driven (direct current) and belt driven. Some 
cf these are provided with open-tyre propeller blades, 
white others are of the older box-type pattern. The list 

ives all particulars as regards speeds, capacities, brake 

orse power required to drive, &c., and prices of fans, 
shut‘ers, guards, and other accessories and spare parts. 


Messrs. Rawlinsons, Limited, Hope Works, Kirkstall- 
road, Leeds, have recently issued a new catalogue of lifts, 
hoists, and cranes. The lifts described and illustrated 
include —- and small factory and warehouse lifts, elec- 
trically or belt driven, outside race-lifts, service lifts, &c., 
doors, safety-catches, &c., also being dealt with. Among 
the hoists are described several patterns of travellin 
jiggere, &c. Further, electric overhead travelling an 
——. are also dealt with, as are also run-ways and 

ocks, shear-legs, hoisting-winches, &c. 

Messrsr Boulton and Paul, Limited, Norwich, send us 
a catalogue describing the ‘‘ Norvic” steel boats, These 
are of all types for open or protected waters, and 
include dinghies, launches, &c., up to 60 ft. in length. 
Their two-cycle valveless reversing petrol-motors are also 
described and illustrated, as are also engines of the ordi- 
nary four-stroke cycle and reversing gears, &c., for marine 
work. A two-stroke paraffin engine of 2 to3 brake horse- 
power for land or marine work is also described. Prices 
are given for boats, engines, &c. 


The Birmingham Small-Arms Company, Limited, 
Birmingham, bave recently issued a well arran and 
nted little book on engineers’ small tools. In this 
Kk willbe found particulars and prices of milling- 
cutters of all sorts —plain, angular, concave, end mills, 
figure cutters, cutters for involute gears, slotting cutters, 
&c. A section is also devoted to reamers and to mis- 
cellaneous tools, among which are noticed collets, arbora, 
standard external and internal gauges, snap and caliper 
gauges, &c. A series of useful tables of equivalents, &c., 
are given at the end of the book. 


A small list from Messrs. Wm. Geipel and Co., 724, St. 
Thomas-street, S.E., deals with the ‘‘ Benedict-Nickel” 
seamless tubing manufactured by the Benedict and Burn- 
ham Manufacturing rey: Waterbury, Conn., U.S.A. 
This tubing is hot-rolled from a solid cylindrical billet. It 
is clear white metal all through, has a tensile strength 50 

r cent. greater than brass, and is tough and malleable. 
t is specially suitable for condenser tubes, and re uc- 
ions of phs of corroded brass tubes and Bene- 
dict-Nickel tubes, clean and perfect after twenty-eight 
months’ service in the s.s. St. Paul, form not the least 
interesting feature of this pamphlet. 


Messrs. Thomas Robinson and Son, Limited, Rochdale, 
have devoted their most recent catalogue to grain-cleani 
and flour-milling machinery. This list is, as usual, we’ 
printed and illustrated. mples of separators of the 





ordinary, rotary, and cyclo-pneumatic and zigzag types 
are dealt with, as well as such machines as cylinder 
machines, scourers, wheatstone and washers, and, among 
milling plant, different pattérns of roller-mills, of brea. 
separators, sieve - purifiers, brass.- dusters, autcmatic 
kers, exhaust-fans, roll- grinding machines, sacic- 
oists, worm-conveyors, elevators, &c , are descried ard 
illustrated. 


The Otto Gas-Engine Works,.357, Dearborn-stre: t, 
Chicago, Ill, U.S.A., send us their pamphlet No. 85, 
which is devoted to railway coaling-stations,. The insta!- 
lations herein described are of a type fairly frequently 
met with in the United States, although practically un- 
known in this country. In them the coal is conveyed ly 
elevators to “eye in lofty buildings or towers, and 
dumped on to the tender as required. The hoppers are 
often supported on scales, so that the coal taken can be 
weighed. The plants shown in this case are driven hy 
Otto gas-engines, and stations of large and small capacity 
on several well-known lines are illustrated. 


The British Thomson-Houston Company, Limit:<d, 
Rugby, have lately issued leaflets dealing with oil- 
switches and magnetic track-brakes. In the one, illus- 


¢| trations and descriptions are given‘ of switches of various 


capacities, showing contacts, oil-tanks, operating mecha- 
nism, &c. In the other, the British Thomson-Houston 
combined magnetic and mechanical track-brake is de- 
scribed and illustrated. The magnet is multipolar. 
Each magnet consists of two main castings with deep 
elongated flanges terminating in lug:, to which wearin 

shoes are fixed. A third pamphlet is devoted to enclose 

arc-lamps, of which several patterns, with their componcnt 
parts, are illustrated, 


Messrs. Alfred Herbert, Limited, Coventry, have sent 
us a pamphlet, Section H, of their cutalogue devoted 
to the illustration and description of the ‘* Coventry” 
ee self-opening die-head, which they make in sizes 
rom jin. up to 44in. These die-heads are provided 
with exte ard internal scrolls fitting a body. The 
external scroll takes up the end pressure of the dies, 
and closes them, while the internal scroll engages in 
notches in the die for withdrawing them. Thve dies are 
straight cut, and produce very clean work. © Another 
catalogue from this firm, styled ‘‘Section J,” is de- 
voted to descriptive matter relating to their ‘‘ Hexagon”’ 
turret lathes. This particular pattern of lathe is made 
in three sizes, taking respectively bars of 14 in., 2} in., 
and 34 in. through the hollow spindle. The lathe is 
provided with Messrs. Herbert’s single-pulley head, pro- 
viding sixteen spindle speeds. The pamphlet descrites 
and illustrates eeveral accessories, such as automatic 
chucks, roller-steady turning tovls, cut-off rests, &c., and 
also gives views of a great variety of work for which these 
lathes are suitable. 





THe Mororinc AnnvuaL, 1903.—The sixth annual 
edition of this book has recently been published, the 
reason for its rather late appearance being that the 
officers of those clubs who hold their annual meetings in 
the spring might be included. The annual contains par- 
ticulars of apparently every organised automobi'e club in 
the world, and seems to be thcroughly up to date. The 
membership lists of most clubs are given, in addition to 
the officers, ard a brief account of the clubs’ doings for 
the previous year. An admirable index is p'ovided, and 
altogether the book can be thoroughly recommended :s 
a guide to motoring matters, not excluding air end 
water. 


O1 Fuet ror Destrovers.—The United States Navy 
department has decided to instal oil-burning apparatus on 
only two of five torpedo-boat destroyers which are being 
constructed by, Cramp and Sons, the New York Ship- 
building Company, and the Bath Iron Works. Some 
weeks ago Secretary Metcalf decided that it wou'd le 
to the advantage of those boats if they were equipped for 
burning oil instead of coal], and there has been some talk 
of extending this sy stem to torpedo-boat destroyers alrezdy 
in service. The latter proposition has been carefully con- 
sidered by experts, who have come to the conclusion that 
it would be impracticable to convert into oil-burning 
craft torpedo-boats and destroyers already completed. 
Apart from the expense of such a conversion, it is found 
that the installation would involve much work in the way 
of alterations, and this could only be done under great 
difficulty. 


Tue LATE Fritz Kixz.e.—The name of Fritz Kintz'e, 
who died at Rothe Erde, near Aachen, in March, wil! be 
remembered in connection with the development of the 
Thomas steel industry on the Continent. rm in 1852, 
at Harlingen, in the Grand Duchy of Luxemburg, 
Kintzlé was educated there, and studied afterwards 
mining and metallurgy at the Technical High School of 
Aachen. After having worked in Belgian iron works, he 
joined, in 1879, the Hiitten-Verein Rothe Erde, one of 
whose leaders he remained until his death. Last year 
he was appointed general manager of his firm, which had 
amalgamated with the Bergwerks. Gesellschaft, of Gelsen- 
kirchen. There was a prejudice against Thomas steel, 
which his systematic studies and enterprise did a great - 
deal to overcome, and his firm was among the first which 
constructed large bridges in this steel. He was also & 
very active member of a Commission on Standard Speci- 
fications of Iron for Bridges and other Structures and for 
Shipbuilding. A most energetic worker, he was much 

as a strict, but kind, master. Another well- 
known iron-man of Silesian district—Rudolf Hegen- 
heidt—pre-d d him by a few days. 
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ELECTRIC SMELTING-FURNACES. 
A New Type of Electrie Furnace for the Smelting of Iron.* 
By Professor B. IcxWwsxy, Kieff, Russia. 

Ir may easily -be shown that a supply. of electrical 
energy equal to 500 kilowatts is sufficient for the smelting 
of 1 ton of steel. Electrical engineering of the present 
day has already constructed dynamos capable uf develop- 
ing ten times as much energy, and.is, indeed, able to 
supply such energy, at,a very. cheap rate, particularly 



















































called second-class conductors, such as m 
silicates, or their colloids, such as Al,Os, 281 

on being greatly heated, become conductors. 
lutely necessary that 
thinnest. possib‘e layer: over 
bricks, as shown in Fig. 1. 
should be very great in such a furnaces. 
should be 1000 volts for each 
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or placing .them further 





furnace with.a number of 











ia, lime, 
O,. which, 
It is abso- 
the current. should pass in’ the 
the lower surface of the 
he resistance to the current 
pressure 
metre space between the 


electrodes. By bringing the electrodes nearer together, 
agent or by providing the 
electrodes, and only charging 


ferentiation can be obviated by dividing each electrode 


into a number of smaller electrodes 


furnished with regu 
lators. 


Such a system could be employed for the firing, 
eg.. of porcelain, 

The cpptecten of the principle to the manufacture of 
steel and to the fusion of other smelted materials is more 
easily solved by the furnace being made to revolve, and 
supplied with a sufficient number of electrodes, so that 
the current does not suffer interruption. In such an 
arrangement the bricks will at one time form the vault, 
and at another the bottom, of the furnace. By this means 
the variations in temperature can be avoided, and each 
brick ing beneath the metal will have the same con- 
ductivity over the whole of its surface as any other brick. 
In addition to this the bricks will be automatically 
moistened with slag, so that their surfaces become better 
conductors than their interiors. 

If the principle of a revolving furnace be adopted, it is 
necessary that it should be furnished with a commutator, 
otherwise the current will short-circuit through the metal. 
Fig. 5 shows a plan for a aqtsting Suraase using three- 
phase current, while Fig. 6 givesa t view of a furnace 
installed in the Emperor Alexander IT. Polytechnic Insti- 
tute at Kieff.* The ook Oe which the charge 
is worked, the outlet, and motor which rotates the 
furnace about twenty times minute, are shown in the 
figure. Fig. 7 is a view of the back of the furnace from 
the side of the commutator, which was made |: than 
usual in order to give access to the furnace from that side. 
This was for experimental popes, but is not essential. 

It is ible to construct a free commutator connected 
with the furnace by a cable. In the illustration the 
rollers can be seen as well as the pivot which allows of 
the farnace ke | tilted in order to empty it completely. 
Figs. 8, 9, and 10, page 700, show the form of the bricks, 
a being the outside bricks, and } the whole arrangement 
devi for the purpose of cooling the furnace, or as an 
| for reducing ¥~ oe - i 

n practice it was not found necessary to adopt this 
plan. a, shows the inside bricks, which have <a be 
chan more nap wy int and as, Figs. 11 and 12, the 
circular bricks for the front and back walls of the furnace 
with the working opening and the opening for the outflow 
of the metal an , while Figs. 13 and 14 give the front 
and side elevation of the furnace. All the tes are of 
cast iron ; aa are bricks, b b are electrodes placed between 
the bricks and c’ c’ parts of the commutator; ¢¢ are the 
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when a gas-engine is used to drive the dynamos. With 
such conditions the electric furnace should be capable of 
producing steel more cheaply than by the open-hearth 
Process ; the crucible steel process, which is becoming 
obsolete, may be excluded as a method for the production 
of steel on a commercial scale. 

Many works already employ electric furnaces, such as 
Stassano, Kjellin, and Heroult electric farnaces. These 
: Tnaces work very successfully, but they all employ 
Ow-tension electric current (not exceeding 100 volts), or 
4 ty themselves act as transformers. author will 
escribe a method of working with high-pressure electric 
Then. of which he has had seven years’ experience. 
*he furnace is one of a typs employing what may be 


* Paper taken as read before thé Iron and Steel 








Tastitute on May 14. 











those which are immediately needed, it is possible to 
obtain a furnace which will work with all strengths of 
current in ordinary use. Such a furnace should work-as 
steadily as an incandescent lamp, and should develop 
the highest temperature that the bricks can support. 
The problem is, however, not entirely solved. Difficulties 
are a pe owing to a phenomenon anal to that 
which the author has found to occur in the blast-furnace, 
and to which he gave the name of ‘‘differentiation.”* 
The electric current only flows over the surface of the 
brick during the earlier stages (Figs. 2 and 3). In a 
very short space of time it concentrates itself along 
the lines of least resistance. Little by little the 
psth selected becomes the only zone affected, and 
the remaining surface remains quite cool (Fig. 4). 


* Revue de Métallurgie, vol. ii., page 842. 
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Fic, 7. 


electric brush-holders. The inside diameter of the furnace 
is 175 millimetres, and the depth 215 millimetres. The 
cubic capacity is 5.17 litres. The space that can be 
occupied by metal is, however, only about 2 litres, and 
at the commencement little more than 10 kilogrammes 
can be charged. In the course of time the interior bricks 
wear, and the capacity of the furnace mes greater. 

The author prefers a three-phase electric current, but 
usually employs a continuous current of 250 volts and 
50 to 60 amperes—i.¢., 12 to 15 kilowatts. When cold the 
furnace is a non-conductor. 

The process of smelting is conducted in the following 
sequence of operations:—The flame of a gas or Bunsen 
burner is made to impinge through the wor! opening, 


* The author wishes to record his thanks to the designer 
the furnace, Mr. A. E. Tzaref. 
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and when the furnace has been slightly warmed, a little 
damp potassium hydrate is charged and the furnace is 
.” It will now. be found-that the furnace acts as a 
conductor, and the electric current begins to warm it. 
After a short time sodium hydrate is added, and when 
the interior of the furnace is red-hot, sodium carbonate is 
charged. The corrosive alkalis which evaporate: within 
the furnace do not cause as much harm as might be ex- 
ted. Rapid heating is, however, a to the 
icks, “which begin to crack. The best plan isto warm 
the furnace with gas during the. night i 





‘the ex- | 


which could not be other than injurious tothe bricks. The 
outer bricks of the author's are of fireclay; and the 
inner of fireclay or dinas. - The, yy: bricks are fairly 
good conductors, but the dinas bricks are exceedingl 
conductors. The author has, however, used 
or years with successful results. With fireclay bricks 
care should be taken that less slag should be u With 
dinas bricks it is his custom purposely’to add fluorspar, 
eryolite, esia, and similar substances, in order to 
increase uctivity. Magnesite bricks appear to be 
ill-adapted to the because they conduct too 


purpose, 
periment. When the temperature of the furnace reaches | easily ; while the current of 250 volts would, with the 
a = red heat, cast iron may be = in, and then scrap, | existing dimensions of the furnace, be too great for these 
or ti e 


e order can be reversed, In t 


first case the author | 


bricks. Experiments with dolomite and other bricks 


is in the habit of adding the new material gradually as | have not yet been carried out by the author. 





Feg.8.| 


\ 





————,, 


Fig.10. 












































the charge melts. In the latter case, when the iron 
becomes sufficiently hot, the smelting takes place at once. 
on the addition of cast iron. 

If a quantity of cold metal be suddenly introduced at 
one time, it is easy to reduce the temperature to such an 
extent short-circuiting occurs, as shown in Fig. 15 ; 
a, 6, d, and e bear the same significance in this figure as 
they do in the preceding illustrations, c being the cooled 
metal which causes the short-circuiting of the conducting 

The same thing ocours if the furnace becomes 


likely to occur, I 
ing condition, it would suffice to charge some 
some other furnace and to avoid having recourse to soda, 








174 volts, and the formation“of the arc becomes impos. 
sible. The author has; however, stopet an alternative, 
Each flat piece of the collector is divided into three parts, 
connected to each other with ‘rheostat wires. By these 
means each electrode become gradually shut off when- 
ever the difference of potential reaches the vicinity of 
12 volts, and the formation of a voltaic are is impossible, 
ides that, he has fixed an additional description of 
h‘bi ‘the electrodes, joined to the,rh¢ostats. This 
brush similarly serves to lessen sparking. The method 
employed to obviate sparking is the only complicated 
part of the furnace, the remaining les being quite 
of an elementary nature. manip’ ion of the fur- 
nace is likewise exceedingly simple, although with its 
present very small dimensions it requires constant atten- 
tion. As a rule, the author smelts a small quantity of cast 
iron, and afterwards adds-scrap. The softest steel pro. 
duced possesses an ultimate strength of 56.8 kilogrammes 
per square millimetre, with an elongation of 20 per cent. 
On smelting iron turnings with charcoal (1 per cent.) 
steel was produced with an ultimate strength of 85.6 kilo- 





grammes per square millimetre, and an élongation of 3 
percent. Experiments for thé production of steel from 
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«The electrodes in the furnaces illustrated are of. iron. 
At first sight it seems astonishing that they could be made 
towork in a furnace in which steel is being smelted. » As 
@ matter of fact, the electrodes melt and become slightly 
absorbed iri the interstices of the bricks. But as the heat 
is “developed on the surfaces of the bricks lining the 
inner side of the furnace, the crevices around the- elec- 
trodes remain at a moderate temperature, because they 
retain the slag, and even drops of metal which act as con- 
ductors (Fig. 16) ; a, a are the bricks ; b, b the ends of the 
iron electrodes ; c, c the slag and drops of smelted steel 
im crevices between. The author at first employed elec- 
trodes of 3 to 4 millimetres in thickness, so as to drive 
them into the furnace from time to time by means of a 
hammer; but as that appears to be unnecessary, he now 
employs thin sheet-iron electrodes. There are in the 
furnace twenty-four electrodes, placed at intervals of 
23 millimetres from each other. As in the furnace 
filled with liquid steel, only the fourteen upper bricks 
constitute the working surface, a difference in potential 
of = or nearly 35 volts, is obtained between adjoining 
ier oa sight ck Seathan, tod Damani tes 
lector on ing eac requently t 
is transformed into a veils tee. As shown in 
of the voltaic arc a’, b’ to the collector 
r than that through the conducting brick. 
distance between these electrodes being reduced 
to 12 millimetres, the difference of potential falls to 





cast iron by the ore process were also successful, and the 
fire-clay bricks suffered less than might have been antici- 
pated. The advantages of a furnace of the construction 
oa are = napa i , 
- High voltage and low expenditure of current. . 

2. The possibility of using any form of current ordi- 
narily employed. 

3.-Compactness and high sficloney. 

4. Great homogeneity of the metal produced. —_ 

5. The minimum amount of surface contact with air or 
with the walls of the furnace, 

6. Slag at a high temperature, and therefore favourable 
to the reactions needed for the refining of the metal. 

7. A minimum superheating of the furnace. 

8. The avoidance of carbon electrodes. 

9. The ibility of using the furnace for the produc- 

tion at a high température of any material in a fluid state. 





InsTITUTE OF ManingE EnGingERS.—A course of three 
lectures on ‘‘Suction-Gas Producers” will be delivered on 
Wednesday evenings, May 27, June 3, and June 10, at 
the East London College, Mile End-road, at 8 p.m., by 
Mr. C. A. Smith, B.Sc., to which members of the Lasti- 
tute are cordially invited. 
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plished through the operating key by i in the vibration | F2, and indicated b: t . 
‘““ENGINEERING” ILLUSTRATED PATENT | circuit or by g in parallel th Seng en tpt Of this | mixin ber F is wh Bg within it tts 0 cylindrical 
RECORD. circuit, a device for damping the vibrati so that the vibra- throttle-valve G. A second throttle-valve I consists of two con- 


Compitep sy W. LLOYD WISE. 
GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in caah cases where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ones Sale 
Rou. 25, Southampton Buildings, Chancery-lane, .C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti: t Cc lete Specification, 





a of a plete Specifica: 
give notice at the Patent O of opposition to the grant of a | 


Patent on any of the mentioned in the Acts. 


ELECTRICAL APPARATUS. 


8462. G. Marconi and Marconi’'s Wireless Telegraph 
Company, Limited, Wireless Telegraphy. 
(2 Figs.) April 11, 1907.—According to this invention, instead of 
the usual spark or arc in the oscillating circuit of a wireless tele- 
graph transmitter, the current is caused to discharge across a 
emall gap at the periphery, or near to the periphery, of a suitable 
insulated disc or sphere cau: to revolve at a very high speed. 
A metallic disc insulated from the ground is caused to revolve 
at a high speed between two fixed balls, points or the like placed 
very close to its periphery. The fixed balls are placed in a circuit 
containing a condenser and an inductance of suitable values. 
Each plate of the condenser is also connected to the poles of a 
continuous-current generator, or an alternator or transformer 


tions in the vibration circuit connected to the antenna can be 

ped as required. This may be accomplished by inserting the 
damping device into the vibration circuit of the generator. Asa 
damping device, a non-inductive ohmic resistance may, for 
example, be used. a indicates the arc, which, combined with a 
self-induction b and a condenser c, forms a vibration circuit 
directly, or inductively, connected with the antenna. In Fig. 1 
the vibration circuit may be closed directly by means of an 











producing a sufficiently high electromotive force to cause the 


current to bridge the small air gap between the discs. An induc- | ou 


BRE 
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tive or conductive connection is made between the circuit con- 
taining inductance and the condenser and the enone or 
radiating conductor or antenna. @ isa metal disc, which is 
carried on a stand b insulated from the ground and is capable of 
being rotated at a very high ed from an electric motor, 
turbine, or other convenient machine. It is found that a peri- 
pheral speed of 300 ft. or more per second works well, and the 
disc should, of course, be made to stand suchaspeed. c,c are 
balls supported one on each side of, and very close to, the disc a 
by insulated uprights d, d. These balls are connected to a con- 
denser ¢ and [edectione J, this circuit being connected either 
inductively, as shown, or else conductively, to an aerial conductor 
or antenna g, which is connected to earth or to a capacity in the 
usual way. Each plate of the condenser e is connected to a 
generator h, suitable inductances or resistances i being included 
in the connections. (Sealed March 19, 1908.) 

8463. G. Marconi and Marconi’s Wireless Tele- 
graph Compens, Limited, London. ireless Tele- 
graphy. [1 Fig.) April 11, 1907.—This invention consists in a 
method of, and appliances for, creating continuous or closely 
adjacent trains of electric oscillations, either undamped or very 
slightly damped, and applying these to create the corresponding 
electric waves required for wireless telegraphy. The us 
comprises a metal disc, which may be called the middle disc, and 
which is insulated from the earth, and can be rotated at a very 
high speed. Adjacent to the disc are placed two other insulated 
conducting-dises, which may be called the polar discs, and which 
also can be rotated at a high speed, so that the adjacent parts of 
the moving discs are travelling in opposite directions. These 
polar discs should have their peripheries very close to the surfaces 
or edges of the middle disc. a is the middle disc carried on insu- 
lated supports b, b. It is found that a peripheral speed of 300 ft., 
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or more, per second works well, and the disc should, of course, 
be made to stand such speeds. c, c are the polar discs conn: 
through resistances or inductances d, d to the outer plates of the 
condenser e, which plates are also connected through inductive 
resistances f toageneratorg. In circuit with the middle or neutral 
point of the condenser e, or a neutral int in the generator 
circuit, and with a brush or contact on the disc a, are a condenser i 
and inductance & connected either conductively or inductively, as 
shown, to an aerial conductor or antenna, which is, as usual, con- 
nected to earth or to a capacity. It is preferable to have the 
inductance and resistance of the circuit last named small as com- | 
pared with those of either arm of the circuit containing the con- | 
denser e and the polar diecs The polar discs c may, in some cases, | 
be placed at such an angle with respect to the middle disc that | 
their peripheries shall travel in opposite directions to adjacent 
points on the middle discs. (Sealed March 19, 1908.) 


4802. V. Poulsen, Co Denmark. 
less ‘selegraphy. (3 Figs.) Fe 27, 1907.—This inven- | 
tion relates to signalling by means of continuous electrical vibra- | 
— by a generator consisting of an electric arc con- 
ected with self-induction and capacity. The object is to signal | 
‘such @ manner that the vibrations in a it of the trans- 
taitting apparatus are periodically damped, and this is accom- ; 


| and rocking-lever. (Sealed March 19, 1908.) 


operating key d, so that the ohmic resistance e is short-cir- 

ited. If the vibration circuit is opened by means of the 
operating key d, the vibrations will be damped by the ohmic 
sistance ¢, and the system will cease transmitting waves. In 
Fig. 2 the same effect is obtained by placing an ohmic resistance 
e in parallel with the condenser c. e condenser / prevents the 
current feeding the arc passing thi h the resistance ¢. In 
Fig. 3 the resistance ¢ can, by means of the operating key d, be 
placed in parallel with the self-induction b, which arrangement 
= in the vibrations being damped. (Sealed March 19, 


521, E. Pearce, London, and 8. Walton, Charl- 
ton. Arc-Lamps. (2 Figs.) January 8, 1907.—Two draw- 
backs which exist in ordinary inclined carbon arc-lamps are, 
first, the danger of over-feeding, and, secondly, the necessity of 
employing gearing. By means of this invention these drawbacks 
are overcome, eighted carbon-holders 1, guided by rods 2, are 
ps nylon to feed the carbons ; the feed g regulated by the 
series and shunt solenoids 3, 4 acting through a rocking lever 5 
controlling the rotation of a pulley 6, around which pass cords 7 
connected to the carbon-holders 1. There is mounted fast upon 
the spindle 8 of the pulley 6a main ratchet 9 and a subsidiary 
ratchet 10. The ratchet 10 engages with a pawl 11 mounted 
upon the pulley 6, so that movement of the pulley relatively to the 
ratchet 10 is permitted in the direction shown by the arrow in 
Fig. 2. Engaging the teeth of the ratchet 9 is a double-toothed 
rocking-pawl 12. This pawl is constrained to take up normally a 
position in which one tooth engages the ratchet 9. Movement 
of the pawl 12 from this position is effected by the rocking-lever 





5 acting through a pin 15. The action is as follows :—Normally 
one of the two teeth of the pawl 12 engages the teeth of the 
ratchet 9 and prevents the feeding of the carbons. As the carbons 
burn away, and the resistance of the arc becomes greater, the 
current in the shunt solenoid 4 increases and draws up its end of 
the rocking-lever until the pin 15 moves the tooth of the pawl 
from the ratchet ; the weight of the carbon-holders and carbons 
then moves the ratchet 9 and/pulley 6. But before the ratchet 
can move through a distance of more than one tooth (or a given 
number of teeth) the other tooth of the pawl comes into action 
and prevents any further movement. The carbons have now been 
fed through a definite distance, and more current now traversing 
the series solenoid, its end of the rocking-lever is raised, depress- 
ing the other end and allowing the pawl to resume its normal 

tion. From this description it will be seen that no over- 
eeding of the carbons is possible, as the carbons can feed only 
through a definite distance at each double movement of the pawl 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1. 8. F. London, and H. E. Smith, South 
Rating. Carburettors. [1 Fig.) December 20, 1906.— 
According to this invention, two or more independ 

nozzles are employed, having their orifices at different levels, so 


that they come automatically and successively into or out of 








operation as the speed of the engine is increased or decreased 
respectively. The petrol is led through the pipe A to the float 
chamber Al. From the float-chamber a pipe A? leads to two 
nozzles E and E!. These nozzles are situated in the mixing 


centric sleeves fitting into a cylindrical ection on the casti 
Fl, The throttle-valve I is ceneuna | ap nme the rod J to 
the governor on the en , and is thereby automatically 


when a certain attained. The carburetted air passes 
from the mixi ber F thi the valve G, and thence by 
the outlet F8 to the induction pipe of the engine. The 


orifice of the jet’ E is situated at or about at the level of the 
petrol in the float-chamber Al; the orifice of the nozzle E! is 
situated at a somewhat higher level, so that when the suction 
power of the engine is small, petrol is only supplied by the nozzle 
E, but on the suction power of the engine becoming sufficiently 
can nozzle E! also comes into operation. (Sealed March 1°, 


28,834. W. J. and T. Manchester. 
Producer-Gas ba. (9 ~~ = 18, 1906. 


—This invention relates cularly to ucers in which 
the fuel is, in the first partially burned and subjected to 
heat in such a manner that the volatile matter is expe and the 
tarry matters contained therein consumed, the coke resulting 
from this primary combustion being then into the a 
producer and consumed by the products of the primary comes. 
tion, either alone or with a secondary air supply or steam, or with 

In such a gas-producer as above i , the patentees 
propose to employ an inclined fire-grate, and, if necessary, an ex- 
tension thereof, as the combustion device, and to burn 
the fuel preferably in a thin even layer thereon, and eo to arrange 
this grate that the fuel will gradually and easily slip down and 
descend the sl grate into the producer w, the inclination 
of the descent being so adjusted or arran that the volatile 
elements of the fuel will have been expelled from the resultant 
coke before the latter reaches the producer pee. @ designates 
the inclined fire-grate, the bars of which are tied together by a 
transverse rod and notched at their front end, where they are 








supported on a cross-stay. The grate is connected to a screwed 
stud d, which passes through a hole in a swivel-block pivoted in 
a bracket ¢ on the outside of the casing, and the inclination of the 
grate can be a by means of a wing nut on the end of the 
screwed stud d. The fuel is fed through a hopper / into the 
primary combustion device, and passes in a layer down the inclined 
grate a and thence into the producer proper, on the i of 
which it is finally consumed. The coking-plate is fitted in aslide 
and is su at its lower ends on the fire-bars a, the move- 
ment of which it follows when the inclination of the grate is ad- 
justed. The gaseous products of combustion from the 
pr ae oe along the = 4, ety cate 8 
roug e grate i producer proper, where they are 
consumed, and pass away as gas through the outlet ». Air is rod 
mitted, as shown by arrows, Fig. 2, through the grate a, and 
further air, either alone or mixed with steam or other gases and 
vapours, is admitted at any desired point or points if soqentene as, 
for example, at m, m1, m2. The producer is provided with a water- 
lute o, as usual, through which the ashes and cinders can be re- 
moved. (Sealed February 27, 1998.) 


24,745. F. H. Royce, Manchester. Internal-Com- 
bustion Engines. (2 Figs.} November 8, 1907.—This in- 
vention relates to a method of lubricating the piston of an 
internal-combustion engine on which forced lubrication is used. 
The lubricating oil is forced a central hole A in the crank- 
shaft B, and is led to the surface thereof by a hole D. The oil is 
collected from the surface of the crank: t, and is led by a hole 
E and a pipe F to the small end of the connecting-rod, ay te 
oilat the point G. The oil flows into a groove H and then throug 
a hole J in the bush K to the gudgeon-pin L at a point where no 








Cayk 





re is exerted by the connecting-rod on the gudgeon-pin L. 
The oil, which is under pressure, will spread over the space 
between the n- L and the bush K, and some will flow 
through the hole N in the gudgeon-pin L. The oil will then 
flow along the central hole O in the geon-pin L, and thus 
come to the surface of the piston P. supply of oi! to the 
wees P may be varied by making more than one hole N in 


- or by making such holes smaller or larger. 
(Sealed Mare 12, 1908, 


GUNS AND EXPLOSIVES. 


16,901. H. C. L. Holden, Woolwich. Breech 
Mechanism. (3 Figs.) July 23, 1607.—This invention relates 
to breech mechanism of the kind provided with a poner Pi ov be 
retainer, and com an extractor lock loogely moun’ upon 
the -pin of the extractor and operating, during the closing 
of the breech, to lift the retainer, only after the firing-tube is 
masked by the locking-slide, and, during the opening of the 
breech, to lift the retainer tively. The extractor-lock is in the 





chamber F formed in a casting F). Air enters the casting F! at 





form of an arm oscillating freely on the hinge-pin g of the extrac- 
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tor, and having at its free end inclines h, h!, which with 
inclines formed at one side of the tongue portion of the retainer ¢; 
the extractor-lock is also provided with a lip j, designed to pro- 

ect in front of one of the arms of the extractor for the of 
olding the latter rebound. The extractor-lock bs ope- 
rated by an incline k formed upon the locking-slideb. The 
tus is as follows—that is to say :—On ca 
ber, the extractor d is carried home 
in front of the firing-tube head or flange, the tube-retainer ¢ being 
momentarily an snapping behind the tube, so as to 
retain it when the breech-block is slammed to. The locking-slide 


b is now moved to close the mechanism, and in doing so impinges 
against the extractor-lock to close inst the extractor, the 
incline A! on the said extractor-lock ing against one of the 
incli f the and lifting it. The incline k is, however, 
so adjusted that the locking-slide masks the firing-tube before the 
retainer is lifted by the ex tor lock, whereby the ae 
lifting of the said retainer will not leave the firing tube unmasked. 
Upon the opening of the mechanism, the extractor will press 
gainst the extractor-lock and cause the latter, owing to the 
action of the incline A against the other of the inclines on the 
retainer, to lift the said retainer to allow the ejection of the spent 
tube (Sealed March 12, 1908.) 

6736. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and W. H. Sodeau, Newcastle-on- 
To oes. (2 Figs.) March 20, 1907.—This invention relates 
to the steering of torpedoes, and the object is to cause such 
bodies to follow automatically a predetermined irregular course 
whereby the chances of the torpedo striking a ship in an enemy’s 
fleet are increased. Further, by thus varying the course of the 
torpedo it may be arranged to strike an enemy’s ship in an un- 


em 








greater depth than is usual, with upper and lower edges, parallel 
for the greater part of the length, stiffened by flanges 
from the plate or riveted to place, cutting of the material to 
waste—for the purpose of giving an a outline or forming 
holes for reducing weight—being thereby avoided. The bogie 
frames.@ are transversely connected, near the centre, by means 
of four cross-bearers c, c,d, d. The inner pair d,d are of less 
depth, and are fitted with facing-pieces and guides for the bolster. 
Owing to the afforded by the wy et dpe oe - 
can be fi to the bearers at the middle of th length 
take the fore and aft thrust directly to or from the central 
pivot. The outer cross-bearers c,c are made nearly as deep as 
the side frames a, and their upper flanges are connected to those 
of the inner cross-bearers d,d by means of a horizontal plate or 
bracing f, which is also provided with es to unite each of 
its sides to the side frames a. The lower flanges of the deep cross- 








bearers c, and of the side frames a, are united by diagonal bracing 
h. In the case of motor bogies, the cross-bearers c, d are con- 
nected in pairs by means of diaphragms or gussets t, disposed 
longitudinally, and arranged to stiffen the outer cross-bearers c 
immediately at the back of the bracket arranged to support the 
nose of each motor. The space between the outer cross-bearers c, 
and each headstock k (see left-hand half of Fig. 2) is then avail- 
= for the — A the any « and ~ mage When it is 
no 7, © provide space for machinery, the outer cross- 
bearers c and the upper flange bracing are constructed in lighter 
fashion, as shown in the right-hand half of Fig. 2; that is to say, 
the b e are ted to the headstock k by means of 
bracing / in the form of the letter A, thus providing for the 
suspension of central brake rigging. Each leg of the brace is 
connected by means of a — m to the cross-bearers c, d 
and to the side frame a, the plate thus stiffened forming a suit- 
able attach t for the support of brake-blocks. (Sealed March 








expected and unprotected quarter, whereby, as offensive w ns, 
to oes may be rendered much more formidable. The invention 
consists in combining with the usual gyroscopic steering-gear, 
means for automatically supplanting or changing the operation 
of the gyroscope at predetermined time or distance intervals 
during the run of the torpedo. In carrying the invention into 
effect, according to one form, the steering of the torpedo — 
the first part of the run is effected by a gyroscope a, whic’ 
operates the steering-engine in a well-known manner. In the 
latter part of the run, however, the gyrostatic control of the 
rudders is either supplanted or replaced by a second controllin 
ear brought into operation by the engine. A cam b is actuat 
rom the propeller-shaft c through the counter mechanism d, the 
operative surface of the cam being formed to correspond to the 
nature of the path which it is desired that the torpedo should take. 
A tracing-finger ¢ is retained against the operative surface of the 
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and, being rigidly connected to one 
end of the shaft f causes it to be partially rotated or oscillated 
in accordance with the contour arm of the cam. To the other 
end of the shaft g a forked lever h is attached, the fork of which 
lies astride the lever for juating the controlling-valve of the 
steering-engine. In the central position of the controlling-valve 
of the steering-engine, the corresponding tion of these levers 
should be such as to allow sufficient play for steering to be effected 


cam by means of the spring /, 


5, 1908.) 

27,731. J. E. Anger, Preston. Tramears. [4 Figs.) 
December 5, 1906.—This invention has for its object a spring 
arrang t for t . which will secure smoothness and 
uniformity of motion either with a light load or with a heavy 
| In carrying the invention into effect, the weight of the 
vehicle is borne by laminated springs b on the top of the axle-box c 
by spiral springs e at each side, and by laminated springs f bent 
into C form, and with their ends resting in shoes g on the under- 
side of the car. The frame is formed adjacent to each axle-box 
witha horn-plate h, and on the top portion of the frame adjacent 
to each axle-box a jaw j is provided. To effect this, the frame 
is thickened adjacent to each axle-box, and this thickened part 
is slotted at the top to form the jaw j. The laminated spring 
is guided by this jaw, and is held thereby in position and pre- 
vented from sideways movement. Extending down from, and 
below, each ‘axle-box are wings &, which are united below the 
axle-box by a*spring seat, cast solid with the journal-box so as 
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to leave between it and the axle-box a free opening. Through 
each of these speniogs an auxiliary laminated elliptical spring 
m is passed and to the journal-box. The ends of the spring 
m are received in shoes » secured to the underside of the frame. 
The springs m normally do not touch the shoes n. Under 
normal conditions, the weight of the vehicle is borne by the 
three sets of springs first mentioned, but when, however, a 
heavy load is lied and overcomes these springs, the frame 
will descend until its shoes n rest upon, and are supported by, the 
auxiliary laminated springs m. The car will then Wonpported by 
the auxiliary springs in addition to the other springs, and thus 
the inc load be supported, and an easy and resilient 
motion to the vehicle will be obtained. © quently, whether 
the vehicle is lightly loaded or heavily loaded, the concussions 
will be absorbed by the springs, and a smoothness of running 








by the gy in the usual manner. The tion of the 
mechanism is as follows :—During the first part of the path of the 
to jo, steering is effected by means of the gyroscope acting 
within the range limited by the play between the levers. While 
this part of the path is being traversed, the rotation of the pro- 
peller shaft causes the cam b to be moved through a distance 
col g to the smooth part of its periphery, and as this 
part is co-axial with the shaft g, no movement of the 
tracing-finger takes place, and the lever / remains at rest. When, 
however, the serrated of the operative surface of the cam 
contacts with the ng-lever, a series of oscillations is trans- 
mitted to the lever A, which, io turn, causes a corresponding 
series of changes in the position of the controlling-valve of the 
steering-engine with corres; ing deflections of the rudders. 
The course taken by a to jo, ha. ing a cam of the form shown, 
would be zig-zag, a figure 8, or a ! path, according to the 
size of the teeth on the cam. (Sealed March 12, 1908.) 


RAILWAYS AND TRAMWAYS. 


1 G. H. Sheffield, Newcastle-on- and 

J. Twinberrow, Hexham. 

(11 Figs.) — 16, 1907.—This invention relates to bogies 

for &. and consists in an arrangement of the 
of wheel-base 


4 es, 
parts ote lowe-whoded bogie whereby the | 
may be increased without involving a increase of 
the bending moments on the frames, the form and 


tion 
of the bracing between the frames may be improved, ae im- 
proved form of brake rigging may be accommodated, the 
ment being larly advanta; in the case of ies in 
which it is desired to provide for the reception of motors for the 
purpoee of driving the axles or for working ee apparatus, 
such as air-pumps, or to accommodate dynamos for electric light- 
ing. In carrying out the invention, the side frames a are le of 


| will be obtained not usually experienced ; also oscillation is 
| greatly reduced. (Sealed March 19, 1908.) 


| STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


28,416. J. Howden, Glasgow. Air-Heaters. (1 Fig.) 
| December 13, 1906.—This a relates to air-heaters, such 
as are used in the well-known Howden forced-draught system 
applied to boiler furnaces of the kind wherein the air from the 
fan or blower is delivered to the air-heater in suchwise that 
an equal volume traverses each division or compartment thereof. 
In air-heaters of the Howden type, in which the cold air from 
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(26. 


the outside branch of the air-supply pipe enters the air-heatin; 
chamber on both sides of a cross-central diagram dividing sai 
chamber, and extending to the admission orifice, and the supply 
ipe is rounded to facilitate inflow of air to the heater, it is 
ound that the outer half of the heater—that is, the half on which 
the air-supply pipe terminates—receives a greater volume of air 
than does the other or nearer half, even though the air entrances 


the current carrying the air past the first half entrance, the 
air being swept or into the outer half entrance at a higher 
velocity by the curved end of the supply-pipe. consequence 
of the ater volume entering an as through the outer 
half of the heater is that the inner half becomes less effective, and 
the tem ure of waste furnace gases ing through the 
air-heating tubes is not sufficiently reduced. The present invention 
consists in ment of a curved plate at the entrance to 
eeinaiinaae teeecteanntigi ognel pasts.. e chee ther 
supply-pipe into two su eq wn, there 
is attached to each central apa & which divides each 
heater B!, B2 into two parts, a thin p C of the full depth of 
the air-supply pipe D. The plate C is carried round in curved 
form into the of the pipe D, along which pipe D it extends, 
equidistant from the sides of the same, not quite as far as the 
inner end of the inner air entrance E to the heater. The air- 
supply pipe is thus divided into two equal parts, apd each half 
B!, B2 of the heater..receives an equal supply of air, the same 
being admitted in substantially equal quantities under equal con- 
ditions. (Seaied March 5, 1908.) 


29,546. C. A. Parsons, Newcastle-on-Tyne. Tur- 
bines. [6 Figs.] December 28, 1906.—This invention relates to 
the strips used in turbines for holding the blades or for effecting 
steam-packing. The invention consists in providing, in conjunc. 
tion with blade-strips, separate strips caulked into the same 
grooves as the blades, or extending fins on the blade-strips, or 
separate strips fixed in separate grooves of narrower width than 
the said strips. In carrying this invention into effect, any form 
of blade-fixing may be used—either blade-fixings in which sepa- 
rate pieces are placed between the blades and caulked 
in the grooves, or those fixings in which the blades are carried by 
a strip, and this strip of blades is secured in the drum or casing 
by caulking directly or on an additional strip, or by other well- 
known means. In Fig. 1 the blades a are carried by a strip b 


heer 
72 


which rests in a groove c provided with corrugations. Into the 
groove there also passes an angle-strip d, having corrugations 
corresponding to the corrugations in the groove. The strip b and 
the angle-strip d may now be caulked, so as to hold the blades 
or bladed strip firmly in place. The side e of the angle-piece @ 
is comparatively thin, and forms a covering for the drum / or 
casing g. It will be seen the corrugations may be omitted, as 
shown in Fig. 1, as yg to the fixed blades in the drum 9. 
In the form shown in Fig. 2, the covering piece e is in the form 
of achannel having the parts h, h resting in the grooves. Fig. 3 
shows a form in which, instead of a channel, a double angle is 
used, the two parts k, k of the angle meeting, or practically 
meeting, midway or at other positions between the grooves, so 
= ¥ — a covering for the drum and casing. (Sealed March 
2, ) 


TEXTILE MACHINERY. 


6600. J. Cadman and W. Cadman, Heckmondwike. 
Carding- e Condensers. [5 Figs.) March 19, 1907.— 
This invention relates to rubbers employed in carding-engine 
condensers, and has for object to make such rubbers more flexible 
and durable than hitherto. According to this invention, the 
foundation of the rubber is constructed of a number of wide 
strips of leather A, each strip having a series of longitudinal and 
parallel slits B of a suitable depth upon its underside, and 
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extending the whole length of the strip. The strips are placed 
close together at an acute angle to the axis of the rubber, and 
wound spirally about them is a strip or strips C of leather, of 
narrower width, the two being secured together by glue, cement, 
or the like, and provided with end-pieces D in the usual way. 
The outer strips are preferably formed from thicker leather than 
the foundation strips, while the slits in the latter, in only partially 

netrating same, give increased flexibility to the rubber. 
Sealed February 27, 1908.) 


1. Wilson Brothers Bobbin Company, Limited. 


w. ton. Shuttles. (3 Fiys.| 
October 15, 1907.—This invention relates to improvements in the 
manufacture of metal tips for shuttles used in looms for weaving. 
According to this invention, it is proposed to make each tip of two 
separate parts, the cone and the shank, ard to unite and com- 
bine them as one. a designates the stud or shank, which is pre- 
pared at one end by forming thereon a series of annular paralle! 


ht be a screw thread, cut ey with th ; 
thread running half to the right hand and half to the left hand ; 
and } the steel or other metal cone prepared with a hole 6! to r 
ceive the end a! of the shank a. After the end a! of the shank « 
ane bean ginae fe the hole b! of the cone b, the two parts are 
firmly united and keyed together by applying sufficient press." 
to the cone to com it and thereby force the ridges of ‘ 
ves a! into the metal of the cone b, as shown in Fig. 3, °" 


grooves al, or it mi 








| of both are of equal area. This arises from the momentum of 


the finished tip can then be applied to the end of a shuttle in ¢! 
usual way. (Sealed February 27, 1908.) 
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POWER USED IN LONDON 
FACTORIES. 


By T. H. Minswatt. 


Durtxe the controversy that has raged since 
1904 in London regarding the applications to 
Parliament. of various companies proposing to 
supply electric power on a large scale in the Metro- 
politan area, one fact has been most marked. It 
has been found extremely difficult to obtain an 
exact figure of the — either required by, or 
even at present installed in, the London factorics. 
There two figures are, of course, not necessarily the 
same. At the present time the greater part of 
the power used in the London district is probably 
generated by steam or gas-engines, in spite of the 
rapid increase which has recently taken place in 
the use of electric motors. Were all these steam 
and gas-engines to be replaced by electric power, 
the actual horse-power required, judging from the 
experience obtained in other places, would be con- 
siderably less than the amount of steam horse- 
power used in the carrying out of the same quantity 
of work, due to the more efficient application and 
distribution of the power which electrical driving 
renders possible. On the other hand, to com- 
pensate, to some extent, for this there are numerous 
processes, at present carried on by hand, to which 
electric power, if available at a sufficiently cheap 
rate, could and would be applied. In addition to 
this the establishment of a great system of elec- 
trical power supply must almost certainly be 
followed by the establishment in the Metropolitan 
district of a number of industries chiefly dependent 
on electricity, more especially certain electro- 
chemical processes. 

The difficulty of arriving at any definite figure 
for power used in the London factories is due to 
the fact that in none of the almost innumerable 
records and returns, which have been prepared from 
time to time relating to nearly every aspect of 
London life, has anyone thought it worth while to 
take account of the horse-power used in its fac- 
tories. Itis true that on April 4, 1871, a return 
was made by order of the House of Commons “ of 
the number of manufacturing establishments in 
which the hours of work are regulated by any Act 
of Parliament,” and that this included a return 
‘ofthe amount of steam-power and water-power 
available for employment in cach description of 
factories, and the average indication of power used, 
expressed in each case by horse-power.” This 
return applied to the whole of Great Britain, and 
is divided into counties and, in some cases, into 
cities. It did not, however, deal with London 
separately, strangely to say, although it gave parti- 
culars of boroughs and towns having more than 
20,000 inhabitants. In the district of Mr. Red- 
grave, the then Inspector of Factories, it gave parti- 
culars also of the County of Middlesex, from which, 
in combination with the returns of Surrey and 
Kent, some indication of the amount of power used 
at that time in the Metropolitan area may be de- 
rived. Such a return, however, would be of his- 
torical interest only, for the developments of power 
supply in recent years have been so great as to make 
it no longer of any practical value. Various local 


authorities, like St. Pancras, for instance, have | Cla 


e a canvass of the power-users in their districts, 
as have several of the electric supply companies ; 
but the results of these inquiries have not the 
aed authority as a return by a Government depart- 

ent. 

_When one considers the vast machinery at the 
“srw of the Home Office for gathering in statistics, 
and the increasing importance of obtaining some 
particulars of the power used in modern manufac- 
turing, one cannot but regret that the authorities 
do not see their way to make a periodical return of 
this kind. In the 
countries, it is the practice to include such figures in 
the census. Thus the returns for the State of Vic- 
toria give not only the number of factories and the 
uumber of factories using machinery, but the actual 


horse-power of the engines used, differentiating | poo; 


always between steam, gas, electricity, oil, and, in 
Some cases, wind and water. As a further detail, 
they give the number of independent engines, thus 
differcutiating independent sources of power from 
those which are supplied from external sources. 

© approximate value of the machinery in use in 
“ese iactories is also given. Again, in the muni- 
cipal census of many of the French and German 
towns the power used is recorded. For example, 


Colonies, and in many foreign | rood 





the writer has before him a copy of the municipal 
census of the city of Roubaix, in which is to be 
found a complete enumeration of all the power- 
users and the amount of power they use in the 
city. 

When we come to the returns of the British Home 
Office we find, however, that although they are ex- 
tremely detailed in matters relating to accidents, 
dangers to health, number of employés, &c., there 
is practically no information available as to the 
amount of power used. In order to obtain an 
estimate of the power used in any district it is 
necessary to arrive at it by some other means. 

The Royal Commission on London Traffic was 


desirous of getting some information regarding the} _ 


location of factories in the London district, and 
the writer was instructed to apply on their behalf to 
the Home Office for this purpose. The factory 
inspectors approached the matter in the following 
way :— 

A number of inquiries were sent out to typical 
factories of different kinds, the number and variety 
of sizes of the factories chosen in each class being 
sufficient to ensure a fair approximation of the 
whole field being arrived at. From this return the 
average amount of horse-power employed in fac- 
tories of different kinds was obtained, and this is 
shown in the following table :— 


TaBie I.—Power Used in London Fuctories. 











.@ So¢ 
a5 
He 
| Eicotstenl Hees = Ez 
orse- am a 
Industry. | Power in gees g ne 
es: ry eg FE az 
| < & 3% Z a 
2 nit per cent 
ao =. ee 
7 SE eee + 26.7 0.654 
a =. }} =e 3 0.236 
Clayandstone... ne 35.8 47.2 1.244 
Founding of metals } 3.5 { 18.8 | 0.7380 
Galvanising of metals, &c. f | 20.2 0.720 
Machines, engineering, Sc. | 23,05 67.2 0.858 
Chemicals .. .. ..| 14.1 102.8 2,462 
Furniture .. 2+ 7 9 oo 
Tobacco |. } | 18.95 18.8 0.357 
Aes aoe 68.2 Li 
Bleaching, &c. He } | 3 24.8 1.111 
Clothing .. as | 12.6 0.114 
aa cl és 130.2 pet 
Wharves, &. .. .. | 14.1 36.9 0.416 
Warehouses .. pee oe - 42.3 3.29 
Printing newspapers ae 42.4 283 4 4.45 
Other printing trades, &. 45.2 42.2 1.31 





The Home Office, being in possession also of the 
number of hands employed in each factory, was 
able to calculate the average horse-power per man 
employed, and to give this without in any way im- 
properly publishing particulars about any given 

Tasie ITI. 





Number of Factories Using 











Industry } 
Steam. | Gas. | Electricity. Other 
India-rubber 13 | 98 4a } 
Wood se 29 | 2 7 
Leather .. ma a Soa 1 
Ivory, bone, &c. .. 3 | he 1 
yand stone .. --| aa = 6 | 
Brass-cuttin = ia ad: ee 9 1 
Metal founding .. as | 6 17 | 3 1 
Galvanising o) 2 Saas 
Brass-finishin; ee ee a 
Machines (enginee: ing) 16 87 5 ; 1 
engineering .. en, 5 } 
Shipbuilding ‘ S P84 1 
iages .. ¢e She 4 1 
Boiler-making .. 5 2 
Instrument-making 1 7 3 
Ordnance .. - 3 ie: 1 8 2 
Chemicals. . 16 7 2 1 
Matches .. os 2 5 1 
Soap and candles 10 3 
Oil-cake .. ee 5 1 
Furniture .. 2 22 4 
“a 17 13 8 1 
Drink 17 10 4 1 
Tobacco .. 9 10 6 
Dye-works. . on. 1 4 
Clothing .. és ee 13 13 
Jewellery, &. .. # a =e 8 
Printing newspapers .. -| 0 | 6 il 2 
-bi ~+ - oo eal is | J B 
Letterpress ting .. é , 
Other printing .. -_ = | os 3 
Trades connected with printing | 
and stationery i 8 jill 12 1 
Miscellaneous 12 12 3 
Warehouses 5 | 4 “i 1 
Wharves . 6 2 2 te. 
Totals 238 «| 349 140 12 
Percentages 87.4 | 54.7 22 1.8 








factories. In this way the figures in the right-hand 
column were obtained. The actual number of the 
factories from which these particulars were obtained 
is shown in Table IT. 

In this way a factor of horse-power per factory 
of each type is obtained, and . applying that to 
the published returns made by the factory in- 
spectors, which give the number of hands employed 
in different types of factories in the London district, 
it is possible to arrive at an er figure for 
the power used in the London district. In this 
way the following table, as presented to a Parlia- 
mentary Committee in 1905, was mainly obtained :— 








Tare IIT. 

re. : 7 a a 

| | Esti- 

Esti- | Esti- | 

Number | Hands mated | mated mated 

District. F <. | in 1898. | Hands Hands | anne 
‘actories. ? | Power 

| in 1904. | in 1911. |in 1904. 
North London .. 7,183 178,321 185,000 | 196,858 189,420 
South London .. 8,123 171,060 | 184,065 197,056 | 151,422 
West London .. 8,977 67,851 | 71,048 76,086) 44,121 
East London 4,511 108,641 | 118,381 | 128,227 | 105,280 
Total.. 28,744 490,248 


520,778 559,484 698,227 





From this it appears that in 1904 there was close 
upon 600,000 horse-power used in London, and, 
assuming the normal rate of increase of power is 
proportional to the hands employed, it was anti- 
cipated that by 1911 there would be nearly 600,000 
horse-power employed. This estimate, of course, 
takes no account of the increase or decrease in 

wer which the general adoption of electricity is 
ikely to produce. 

It is interesting to compare the figures in Table I. 
with the figures: which were recently given in a 
paper on the cost of electrical power for industrial 

urposes, presented to the Institution of Electrical 











ngineers. These figures re nt a general 
ave of the power used in different kinds of 
factories :— Ps 
Tasie IV, 
| Horse. | Number of — 
Description of Works. | Power | Persons per 
| Installed. | Employed Capita. 

Corn-mill .... en ae 8.79 
—s (daily papers) 118 82 3.70 
Saw-mills as ae 190 84 2.26 
Steel-rolling mills 712 448 1.59 
Mineral waters o8 7 40 82 1.25 
Engine and boiler works .. 485 412 1.18 
Engine and boiler works .. 7 1020 0.75 
Glass merchants “ on 10 ll 0.90 
Coppersmith and foundry . 120 199 0.60 
Printing(general) .. & 37 | 69 0.58 
Printing(general). .. esl 8 16 0.50 
Laundries(average of several) 10.8 40 0.27 
Shipyard -_ ee os 2089 1874 1.12 
Shipyard =. sw Sw.) Ti] 4B 1.07 
Shipyard (with compressors) (900 5564 1.24 
Paper-mill ee es os 1820 410 «| (4.48 


| | 





It is interesting to compare the figures in 
Table I., relating to the horse-power in the 
London district, which were put forward in con- 
nection with the private prey in 1905, with 
those put forward on behalf of the London County 
Council at alater date. The advisers of the London 
County Council estimated that in the area covered 
by their proposal, which included the Metropolis 
and a large district outside, there was at least 
400,000 horse-power awaiting electrification, which 
would make the total power used in the district 
about 450,000 horse-power, Which of these figures 
is the more accurate, it is hardly possible to state. 
The estimate must necessarily be approximate, and 
the figures must vary from year to year, but in 
any case it would appear that there is a very 
considerable field in London for the adoption of 
electric power, apart altogether from the establish- 
ment of new industries, and this in spite of the fact 
that the existing companies and municipalities are 
every year supplying more and more electric 
power. It is to hoped that ere long it may be 
possible for the Home Office returns to include 
some particulars of this kind. 





Tuer Russian Navy.—The new Russian torpedo-boat 
destroyers Rastoropovny and Dorloiny have just com- 
pleted their speed trials. They attained a maximum 
speed of 27 knots. They have a displacement of 350 tons 
each, and are fitted with engines working up to 6000 
horse-power. Two other Russian torpedo-boat destroyers 
—the Storojevoy and the Djajatelny—also attained a 
speed of 27 knota in their speed trials. They are slightly 
larger than the Rastoropovny and the Dorloiny, having 
each a displacement of 380 tons, 
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“INDOMITABLE” 
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H.M.8. “INDOMITABLE,” 


A DISTINGUISHED French writer has expressed 
the view that H.M.S. Indomitable, because of her 
high speed, in combination with great offensive 
power and the adequate thickness of armour, 
makes all existing cruisers obsolescent. This 
opinion, the accuracy of which can easily be estab- 
lished, is, however, based on somewhat exaggerated 
reports as to the speed attained on her recent 
official trials, for instead of the reputed 27 or 
28 knots, the vessel can only be pronounced as 
easily able to maintain the 25 knots anticipated in 
the design. It is not considered desirable for 

triotic reasons to give details of the trial results, 

ut we may state that they were most satisfactory, 
both as regards speed attained and economy of 
steam consumption. It is therefore most fitting 
that this unique vessel—the first completed of four 
ships to form a separate cruiser class—should be 
commissioned to take the Prince of Wales to Canada 
for the forthcoming celebrations of the historical 
incidents at Quebec, vhich laid the foundation of 
the long and oe on te friendship between French 
Canadians and British Canadians. 

The Indomitable is only a few weeks in advance 
of the Inflexible and Invincible, and shortly there 
will be laid down at Devonport the fourth of the 
class. They were originally designated as armoured 
cruisers, but have since been regarded as fast line- 
of-battle ships, as no admiral would hesitate to 
place them in combat with battleships in line forma- 
tion. Their offensive power and armour protection 
justify this, and the change in classification has 
disarmed much criticism regarding the somewhat 
remarkable combination of qualities which they 








possess, and which has excited the admiration of 
the writer in Le Matin, already quoted. Into the 
strategical and tactical questions associated with 
their inception it is not proposed here to enter; 
but a brief consideration of the elements in design 
may suggest that those responsible for their fighting 
efficiency have anticipated several requirements, 
especially when it is remembered that. we shall 
in 1911 have four of these vessels to form a sepa- 
rate squadron. 

The view of the Indomitable which is repro- 
duced on this page from a photograph by Messrs. 
Maclure, Macdonald, and Co., Glasgow, shows 
clearly the outstanding features of the design. 
These we described fully on the occasion of the 
launch of the vessel in March of last year ;* but 
here one or two facts may be repeated, as they justify 
the French encomiums. The vessel is 530 ft. long, 
with a maximum beam of 78 ft. 6 in., and at 26 ft. 
draught she displaces 17,250tons. She has a broad 
water-line belt of 7-in. armour, tapering to 4 in. at 
bow and stern. This is not carried to the upper 
deck, but the mountings of the twin 12-in. guns 
are protected by barbettes of 8-in. armour, while 
the gun mechanism is shielded by hoods of 7-in. 
armour. 

These 12-in. guns, 45 calibres in length, each 
capable of developing an energy of 47,697 foot- 
tons, are placed at a much higher elevation than in 
earlier ships. There are two guns in a barbette 
at the forecastle level. Amidships, on the same 
level, there are two pairs of guns en echelon, the 
port guns being sufficiently forward of the after 
pair in the thwartship line to enable them to fire 


* See ENGINEERING, vol. Ixxxiii., page 349, 








on either beam. The two gunsaftare on the upper 
deck level, but the erections forward over this deck 
are cut away at an acute angle, to give these stern 
guns a considerable arc of training before the beam. 
This is shown on the engraving of the ship. It 
will thus be seen that all eight guns fire on either 
broadside, so that in this respect the Indomitable 
and her consorts are equal to the Dreadnought 
battleships. Six fire ahead and a corresponding 
number astern, equality being here also established 
with the 21-knot battleship. The secondary arma- 
ment is also very formidable, consisting of « large 
number of 4-in. quick-firers. BX 

The French writer compares these conditions of 
speed, armament, and protection with the French 
cruiser Waldeck Rousseau, the Japanese ship 
Kurama, and the American ship Montana ; to his 
figures it is fair to add the displacement, and to 
give also the facts, as far as they can be ascertained, 
of the new German and Japanese cruisers. 


Main 
Armour 
Belt. 


Dis- 
place-| Speed} 
ment. | 


Heavy 
Gune. 


| tons 
British—Indomitable .. é 
French—Waldeck Rousseau .. 13, 
German—“F”and“G”.. 
Italian— Pisa es 


United States—Montana__ ../ 14,500 


Japan—Kurama . |14,620 


+» (projected) ..| 18,650 


- It is always difficult to fully appraise the fighting 
value of a ship from these briefly-stated particulars. 
It is, however, significant that the projected ships 
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Fic. 20. CHarn-Driven Drop-Hammers tn Messrs. RENoLD’s Works, 


of Germany and Japan follow the lines of the 
Indomitable, and that these ships are also to be 
driven by turbine machinery. As the French 
writer points out, the British cruiser would be able 
to force a fight upon the French, Japanese, and 
American-built ships ; it can do this because of its 
greater offensive power, having eight guns of the 
largest calibre, and because of the greater thickness 
of armour it pees Its speed will enable it 
to keep at such a distance that its fire will be fully 
efficacious, while none of the others will be able to 
reach it. 

Such is the power of the Indomitable that it 
can hold its own with most of the battle-ships in 
Service, such as the French ship Suffren, which is 
hap with a belt of armour 300 millimetres 
= at the water-line, but which, on the other 
2 nd, has only four large-calibre guns. The In- 

Omitable could also engage a German battleship 





of the Deutschland type, and is probably superior 
to the British battleships Duncan and Canopus. 
The Dreadnought is the only battleship which could 
compel the Indomitable to retreat. The entrance 
into service of the Indomitable practically renders 
all our protected cruisers, including those which 
are not yet completed, obsolescent; not one of 
them would have the least chance of success in an 
action inst her; owing to insufficient speed, not 
one of them could escape combat if it were to meet 
the Indomitable. In case of a naval battle, the 
French vessels would be useless inst any fleet 
containing a fair proportion of Indomitables. 

The Indomitable is fitted with Babcock and 
Wilcox boilers, using coal and oil as fuel, and a 
four-shaft arrangement of Parsons turbines ; but 
as the machinery was fully described in our pre- 
a article, it is not necessary here to enter into 

etails. 
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THE NEW WORKS OF MESSRS. HANS 
RENOLD, LIMITED. 


(Concluded from page 679.) 


For many of what may be called the internal 
drives of a machine, as distinguished from the main 
transmission of power to it, chains are particularly 
handy. Their use enables the designer to have an 
almost free hand in the disposition of the shafts and 
spindles to be driven, and the latter may, more- 
over, be allowed to move, relatively to one another, 
in a way impossible with spur-gearing. Belting, 
which is sometimes , has in a measure the same 
peculiarity ; but to transmit any power worth con- 
sidering at slow speeds, belts are out of the ques- 
tion. Achainmay run as slowly as desired, and will 
transmit a very considerable amount of power 
silently and with absolute certainty. In fact, a 
judicious use of chain-drives tends to a great simpli- 
fication of much machinery. They are cheap, 
small, and light, and the sprockets are much less 
in diameter and width than pulleys to transmit an 
equivalent belt-drive. Besides, belts are very un- 
satisfactory where much‘oil is about, a condition 
which is all to the advantage of a chain. 

An example of the use of a silent chain for the 
secondary drive of a circular saw-bench is given 
in Fig. 19, annexed. There are two saws in the 
machine, each fixed at the end of a rocking-arm, so 
that either at will can be raised into the working 
position. The drive is from a counter-shaft outside 
the framing of the machine,- from which a single 
chain passes round the two sprockets on the saw 
spindles. The chain tension is practically unaltered 
whichever saw is in use. 

Fig. 20 shows a bay in the new works, containing 
a row of 13 drop-hammers, chain-driven throughout, 
from line-shaft to machine-spindles. The hammers 
are of 50 lb., 150 Ib. and 400 Ib. weight of tup. For 





the very irregular work of driving drop-hammers 
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belt-drives do not last long and give a very irregular 
output. With the chains, however, the output is 
maintained with perfect constancy. These machines 
are used for blanking out, stamping the chain-links, 
and the feed is automatic and rapid. The feed is 
chain-driven, but the power for it is transmitted 
through a small piece of brass wire, which is sheared 
— at once, and the sprocket allowed to slip, 
should anything stick or go wrong. 

The machine shown in Fig. 21, e 705, consti- 
tutes an admirable example of the simplicity of 
design which can often be obtained by the use of 
chains. . It is one of six built by Messrs. Renold for 
their own use in stra‘ghtening steel rods previous to 
grinding. Two sizes have been built, one dealing 
with from 0.1 in. to 0.4 in. diameter, and the 
other for rods from 0.2 in. to 0.8 in. diameter. The 
working parts are a pair of chilled iron, or, prefer- 
ably, hardened steel rolls, one slightly convex on 
‘the circumference, and the other equally concave. 
Their axes are tilted in the vertical plane, one 
slightly up, and the other down, so that as they 
rotate the rod is fed through them. Top and 
bottom guides keep the rods between the rolls, 
The whole of the driving is done by means of 
silent chains, and although the chains have to work 
somewhat on the skew, no chain has been yet 
renewed, although some of the machines have been 
in daily use for over four years. The diagram, 
Fig. 22, shows the drives. ere is not a spur, 
bevel, or:-worm wheel about the machine, which is 
cheap to construct, and extremely efficient and 
silent in action. The change or adjustment of 
rolls that has to be made to suit different sizes of 
rod, or to obtain different rates of feed, can be made 
in a few minutes. The drives to the rolls are 
adjusted for tension by eccentric bushes round the 
bottom shafts. As the rolls are set askew verti- 
cally, and are not parallel horizontally, no satis- 
factory gear-drive could have been obtained, yet 
the chains work perfectly. 

In Figs. 23 and 24, on page 708, the use of 
chains for driving the feed motions, lubricating- 
pumps, &c., of milling-machines is shown. In no 
other way could the drives have been so effectively 
carried out, nor the designer have been so un- 
es at in the gene arrangement of the 
machines. The illustration in Fig. 25, e 708, 
shows a silent chain-transmission from the — 
box to the spindle of a radial drilling-machine. 
Here, especially at low speeds, a considerable 
amount o' — has to be transmitted, and a belt- 
drive would have taken up much more room than 
the chain, and would have had to work at such a 
tension as to possibly distress the bearings of the 
speed-box and spindle. With a chain there is no 
pressure on the lower sprocket, and the upper one 
practically only carries the weight, which amounts to 
a few pounds merely. Besides this, the chain-drive 
saves power and enables more and better work to be 
done, for the reasons given in the previous article. 

A quite different application of chains to machi- 
nery is shown in Fig. 26, page 709, which repre- 
sents a double headstock tenoning-machine. The 
timber to be operated on is laid upon a pair of 
endless chains with dogs fixed at regular intervals. 
For this work the block chain is much the most 
satisfactory, as the attachment of any form of dogs 
required is simpler; but to get perfect results the 
chains and sprockets must be manufactured with 
extreme accuracy. 

Grinding machinery one would hardly think 
suitable for chain-driving, yet Messrs. Hans Renold 
are now using chains to drive both the wheels and 
the feeds. Several years ago they built half-a-dozen 
special machines, for their own use, to grind steel 


rods perfectly round, within _ of size, and 


straight in len of 7 or 8ft. These took rods 
from y4 in. to 2 in. in diameter. More recently the 
need for machines arose, and Mr. Renold 
then designed three to be driven by chains, and to 

ind from } in. to 3 in. in diameter. One of these 
is shown in Fig. » page 709, and a silent chain 
will be seen driving the emery wheel, while the feed 
is driven by roller chains. 

It is difficult to make exact comparisons between 
belt and chain-driving in this case because the 
machines are not identical, but an 82}-hour test 
under working conditions showed that the chain 
machine working on 0.62-in. rods removed practi- 
cally three times the metal ground away by the belt 
machine working on 0.305-in. bars. 

The following table gives particulars of the test 


as regards output :— 





Diameter of rods 


Length of rods ground. . 


One-third of quan- 
tity of rods.. * 
Amount to be | Two-thirds of quan- 
ground off,) tity of rods.. ei 
the rods vary- | One-half of quantity 
ing in size of var oe 
One-half of quantity 
est rou sit ak taen NeSTtad 
Fink bing ons ee ee * 
ee 
Material removed per hour .. .. 4,598 cub. in. 18.478 cub. in. 
In finishing, the quality of the work of both 
machines was perfect, but the heavier roughing 
work was distinctly better on the chain machine. 
We may say that the operator expressed himself 
most emphatically in favour of the latter machines, 
as the attention required was much less. The rods 
are hand-fed until the machine takes them, grinds 
them, wipes and oils them, and s them out 
on the other side. The attendant who puts the 
rods in tries every third or fourth with a limit- 
gauge, and adjusts the wheel when necessary. So 
far his duties are about equal for each machine, 
but the extra work on the belt machines comes in 
in truing up the wheel and adjusting the feed-discs 
and back stays. In the 824 hours’ trial referred to 
these three operations had to be performed as 
follows :—The wheel in the belt-driven machine 
was trued up 17 times, as against 12 in the other, 
The feed-discs were adjusted 54 times for the 
belt machine, against 23 for the other; for the 
adjustment of the back stays the numbers of times 
were 55 and 7 respectively. 

As the power taken by the belt-driven 
and chain-driven machines respectively, the ap- 
pended table gives particulars. The machines were 
grouped, and six belt-driven machines compared 
with three chain-driven machines, as thus the motors 
were approximately equally loaded. 

: Six Three 
Belt-Driven Chain-Driven 

Machines. achines. 

Horse-Power. Horse-Power. 
12 12 
11.2 
10.7 
1.065 
2.875 


Motor (735 revolutions 
Roughing cut {C008 


Finishing cut {oon 


Line-shafts only... .. 
» with counter- 


- minute) .. 
n.deep 
” . 13.57 


10.05 
0.78 


Power 2.32 


required 


todrive wheel and feed motion, 


but doing no work 02. 4.84 
Motor alone oe 0.478 0,514 

The six belt-driven machines required two line- 
shafts, as against one for the three chain-driven 
machines. 

From the figures given it will be seen that, taking 
the same amount of metal removed as the basis of 
comparison, the belt machine requires 1.82 horse- 
power, and the chain machine 1.34 horse-power, or 
26.5 per cent. less. 

The spiadle bearings of the chain-driven machine 
run quite cold, as there is almost no pull on them, 
the chain running quite slackly. The belt tension 
has to be from 300 to 500 Ib., and even then it slips 
and causes heat. Under such conditions the spindle 
must be a fairly easy fit in its bearings to prevent 
seizing, and this is not conducive to extremely 
accurate grinding. Further, the slackness of the 
chain permits the emery-wheel slide to be moved 
freely forward to compensate for the difference in 
diameter between a new wheel and an old one. 

Besides the various applications of chains to 
which we have referred, there are innumerable 
others in Messrs. Renold’s works which are of great 
interest to mechanical engineers. In fact, chains 
are used for the transmission of power in all 
possible circumstances, and the results obtained 
appear to justify their use. The amount of over- 
head driving will, be obvious from the various views 
of the works which we have given, and although 
Messrs. Renold have used chains for this purpose 
for over ten years, no breakage has ever occurred. 
Moreover, according to our observations, oil did not 
appear to be thrown from them to any extent, the 
works being quite as clean as others using belting. 
The attention needed by the silent driving chains 
for the shafting is little, and consists in a slight 
weekly application of oil with a brush. 


| sea with emery 
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COMMERCIAL MOTOR-VEHICLES, 

Tue striking increase of motor-propelled vehicles 
for commercial purposes during the last two or 
three years must have been noticed by even the 
most casual observer. Mechanical power has been 
applied to practically every type of vehicle in use, 
and we now have petrol or steam-driven cabs, 
omnibuses, delivery-vans, lorries, and tractors on 
the roads in thousands. The rapidity with which 
their numbers increase shows very conclusively that 
mechanical transport is rapidly becoming one of the 
most important matters in the country, and that 
the day is probably not far distant when it will 
quite supersede horse-haulage. 

In dealing generally with the constructive 
features, a point which strikes one is that a consider. 
able number of makers are still very unsettled in 
their main ideas. Thus several of those who have 
had most experience of steam as the motive power 
are now making petrol cars, while two of large 
experience with petrol have taken upsteam. Simi- 
larly with the transmission, some have abandoned 
the live axle for side-chains, and some the side- 
chain for live axle. Other instances might be 
quoted showing that at present there are still diffi- 
culties with all the various methods of construction, 
and some makers have a tendency to abandon what- 
ever they have been making in the hope that some 
other system will cause less trouble. This may hardly 
be wise, as all systems have their detail difficulties, 
which are natural in anything as new as modern 
motor traction, and it is generally easier to perfect 
the construction one has had most experience of. 

In motive power petrol is the more popular, 
but steam is well represented, especially in the 
tractors. These are all simply small traction-en- 
gines, made by the regular traction-engine makers, 
and do not present any great divergence from the 
ordinary types. Where considerable loads have 
to be hauled there is little doubt that they repre- 
sent the cheapest means, and have many advan- 
tages over the lorry. 

he principal point of difference between the 
various makes seems to be in the different arrange- 
ment of the springing, some fitting springs which 
only allow of a motion of about } in., and permit 
the teeth to vary their depth in gear, while 
others allow anything up to 2 in. and arrange 
for a flexible coupling. Possibly the matter is 
largely one of the speed at which the engines are 
run and the size of the wheels used ; but there is 
no doubt that the tendency of the drivers is to run 
them a good deal faster than the designer intended, 
and in this case the easier springing may be an 
advantage. Of other points of difference, some 
makers put their valves at the sides, and others at 
the top, which should make the distance between 
the bearings shorter and allow longer main bear- 
ings. The majority run their engines entirely open, 
but some case them in, which seems desirable on 
modern dusty roads. Messrs. Burrell and Sons 
put their differential on the counter-shaft, and 
drive each road-wheel from the end of it; but the 
general practice is to put the differential on the 
axle, as in a-traction-engine. 

In the case of the steam-lorries two makers have 
followed the lead of Messrs. Foden, and arranged 
the machinery all on the back of a locomotive 
boiler, asin the traction-engine. This makes a very 
convenient arrangement indeed, as there are prac- 
tically no pipes to arrange for, and the various con- 
nections for the levers for control are all quite 
short and attached to the boiler, so that adjust- 
ments cannot be interfered with from the straining 
of the frames, as may be the case when the engine 
is under the car. The engine is also close in front 
of the driver, and easily accessible without getting 
under the platform. Transmission is generally by 
a long chain toa live back-axle, the only objection 
to which seems to be that the chain-wheel runs 
very close to the ground in some cases. The 
arrangement of the engine under the platform is 
followed by many, while the Yorkshire lorry has 
a vertical engine just behind the foot-plate. 

Some makers run their gears entirely open, 
while others completely case them in and run them 
in an oil bath.. Where the engine is under the 
platform it is very easy to put the whole of the 
gears in the same casing as the engine, and there 
seems little doubt that they will then absorb less 
power in friction and wear longer than if rua 
ex 5 
One objection to having the engine under the 
platform is that the water-tank must be entirely 
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behind the axle, whereas if the engine is elsewhere 
it may be carried further forward, and the weight 
less overhung. 

There is a general tendency to relinquish the 
various water-tube and other special boilers which 
were introduced for motor lorries in their earlier 
days, and to use the locomotive-type boiler even 
when the engine is under the platform. This 
seems quite sound, as the locomotive boiler has 
demonstrated its suitability for such classes of 
work during its long use on traction and portable 
engines. If desired, it can be fitted with a fire- 
door at the e of the fire-box, which simplifies the 
firing a good deal. A 

In all heavy lorries, whether steam or petrol, 
it seems very doubtful whether the Ackerman type 
of front axle is as suitable as the central pivot. 
The latter is universal in the traction - engines, 
whether of the large or ‘‘ motor” type, and is also 
used in those lorries, such as the Foden, which 
closely follow traction-engine practice. It has the 
great advantage that it is much easier to put the 
steering over while the vehicle is at rest than 
the Ackerman, and this is often necessary in ma- 
neuvring. It also allows of the axle tipping under 
the car much more easily, and is probably agood 
deal cheaper to make. One lorry, with an Acker. 
man axle, has a compensating-beam carrying the 
side springs, and hung in the middle of the frame 
to allow of the axle tipping, but it would be much 
simpler in this case to use the centrally - pivoted 
axle. 

In a class by itself is the Darracq Serpollet 
steam-lorry, using superheated steam from a flash- 
boiler fired with petroleum. At present the flash- 
boiler appears rather an unknown quantity. All 
that can be said is that it has been before the 
public for a great many years, but has not come 
into general use, though it may do so in the 
future. 

It seems rather curious that moderate super- 
heating is not more used in connection with loco- 
motive boilers. These generally give more or le&s 
wet steam, and there is no doubt that there should 
be very considerable economy in superheating it, 
even slightly, as it would then be thoroughly dry. 
The economy of coal from doing this might be of 
little importance, but the fact that a considerably 
longer distance could be run without picking up 
water would be a t advantage, as also the fact 
that a smaller and. li hter boiler could be used. 
Superheated steam will also flow much more rapidly 
through ports, so that smaller valves can be used. 

In the cars fitted with internal combustion-motors 
there is a very strong tendency-to follow the con- 
ventional lines in the general arrangement of the 
parts—i.e., the large majority of the vehicles of all 
sizes have the engine vertical in front, a friction- 
clutch and sliding-gear, and either a chain-drive or 
live axle. There are several departures from this, 
the most striking being noes on the Broom and 
Wade, which has a single-cylinder horizontal engine 
under the body, with a two-s gear-box driving 
a live axle of the traction-engine type, with a single 
chain outside the springs. This type of axle and 
drive has several advantages in simplicity and 
cheapness and keeps the only part which runs 
close to the ground near to the driving-wheel. The 
objection to a single large cylinder seems to be its 
uneven turning moment, and consequent high stress 
in proportion to its mean power; but it is very 
simple and has considerable possibilities. 

A very compact light tradesman’s van for small 
loads is the Roval, in which the whole of the 
machinery is bolted together as one unit and placed 
at the back, the driver’s seat being much in the 
same pew as inahansom. This avoids the neces- 
sity of transmitting the power the whole length of 
the vehicle, and makes the mechanism accessible 
without taking off the body. The Roval van was 
7 ies in ENornggRinc of January 31 last, page 

In the transmission gear of the ordinary t; 
with the engine in front, &c., there is sendundie 
divergence in the final drive, but the sliding-gear 
for changing speed is nearly universal. The prin- 
cipal exceptions are the ‘‘ Lotis,” which uses crypto 
gears, in which the teeth are always in mesh, and 
two or three makes in which claw-clutches are used 
in place of sliding- gears. In the smaller cars, such 
as cab chassis, the ordinary bevel-geared live axle 
is fairly universal, but in the larger lorries there 
&re many different combinations of live and fixed 
axles, chain, and gear-drives, &c. There is a very 
considerable increase in worm-and-wheel drives, 





and these have the advantage of eng a as the 
desired reduction from the engine to the road- 
wheels can be got without any counter-shafts. 
Otherwise, some special provision must be made in 
the heavier classes, as it is impossible to get the 
required ratio satisfactorily on a single bevel-gear, 
as can be done in the pleasure-car, which travels a 
great deal faster. Side chains offer one solution, 
as a considerable reduction can be made in them, 
which largely accounts for their popularity ; but if 
yo to age at all well, the 11 pen on 7 
should not. v great. Inter , as the 
final drive to the ‘back wheels, chews it's much 
greater final reduction, and also of the chains being 
dispensed with; but in this case the gear-box con- 
taining the cross-shaft and differential is generally 
not carried on the springs, and is exposed to a 
good deal of vibration. For this reason it is very 
doubtful whether it is safe to carry it on long 
aluminium arms right across the under-frames, as 
if these crack, the whole drops out of to the road. 
The Ryknield Company, who use this drive, carry 
the whole weight on the axle itself, which seems 
much better. Several makers use a drive much 
like that of a live-axle pleasure-car, but with a short 
counter-shaft in the back gear-case driving the axle 
itself with gearing, the differential being sometimes 
on the main axle and sometimes on the counter- 
shaft. In the Arrol Johnston car a chain-drive is 
used, but the cross-shaft is carried on the radius- 
rods of the back axle, and co’ uently there is no 
motion between them, and the chains can be 
in without difficulty. 

A point which may need a deal of consi- 
deration is the amount of dead weight which can 
satisfactorily be carried on the back axle below the 
springs. In the case of the chain-drive, the onl 
weight not sprung is that of the axle itself, wit 
its wheels, and the chain-wheels, chains, radius- 
rods, and brake-drums. Where the axle is a live 
one, but driven with a single chain or gear-wheels, 
the weight will not be materially greater than that 
of the chain-driven one ; but where a counter-shaft 
is carried on the back axle or on radius-rods close to 
it, there will be a very serious addition. It seems 
probable that weight so carried will wear both the 
tyres and the road a deal more than weight 
carried on springs, and it also increases the diffi- 
culty of making the springing satisfactory, both 
when the car is light and when itis loaded. A 
of back axle which avoids this difficulty, while 
retaining the gear-drive, is the De Dion, in which 
there are short universally-jointed shafts to each 
drive, The objection is the angle at which these 
work, as the car rises and falls on the springs, and 
therefore they should be carefully designed to be 
as long as possible. 

For motor-omnibus work, an objection to most 
forms of live axle is the height of the centre portion 
from the ground. This entails either a very high 
body or very small wheels, both of which are 
objectionable. In the case of lorries, it is usual to 

the platform over the wheels, and this raises 
it so high that there is ample room for any kind of 
live axle. 

In the matter of accessibility, many of the vehicles 
leave a great deal to be desi The engines of 
some of the cars are so arranged that the pipes are 
short, compact, and clear of all the valves, &c., 
while in others there are inlet, exhaust, and water 
pipes, so that it is difficult to get at anything. The 
same is true of the control-levers, rods, and wires. 
In many cases the pipes and rods not only prevent 
convenient access to the engine, but also must be 
very expensive to make. 

In the case of the engine it should be ible to 
take off the bottom of the crank-case and adjust all 
the main bearings and big ends without taking 
down any dust-screens or disturbing any pipes or 
connections. The ay peg should also be 
arranged so that, as far as possible, each part can 
be removed without disturbing any other . 
Thus, in a live-axle car it is quite possible to 


arrange the following :— 

L. That the eluteh can be removed and replaced 
without disturbing either the engine or gear-box, 
or any parts except the clutch connections. 

2. That the whole of the gears in the gear-box 
can be removed and replaced through the lid with- 
out taking down the Soubcinel or any other 
connections, or removing the gear-box from the 
frame. 

3. That the differential and main drive can be 
removed through the back of the axle casing 
without disturbing any other parts. 





In the case — a cars = is not quite so 
easy to get equal accessibility, as the change-speed 
gear-box comes under the bay, unless it is made 
separate from the case containing the bevel-drive 
and cross-shaft. With care, however, many might 
be made much better than they are. 

This matter of accessibility is of the very 
importance, as at present motor vehicles require a 
considerable number of repairs and replacements. 
The cost of these depends almost entirely on the 
time taken to get at the parts, as this is much 
greater than that spent on actually repairing them 
when they are got at. Inaccessible machinery also 
greatly increases the amount of time lost in. exe- 
cuting the repairs, which is often of more import- 
ance than the actual cost. If any part can be 
replaced in an hour or two, the repair can be done 
without interfering with the daily work'of the car ; 
but if it- takes a day, it will mean laying the car off 
and arranging for another vehicle to do the work. 

There is a very general improvement in the 
designs in the direction of making. the parts more 
substantial and allowing for the continuous wear 
which a commercial car gets. But in spite of:this 
repairs must be done sooner or later, and then the 
— and loss of time depends largely on accessi- 
bility. 

In several cases, instead of having the engine 
under a bonnet in front of the board, it is 
placed either alongside, or underneath, the driver's 
seat. In this case the frame is shortened by the 


cased | length of the bonnet, which in the large lorries is 


often about 3 ft. This is in every way a great 
advantage, as the weight and wheel base are re- 
duced, provided that the parts can be made equally 
accessible. There seems no a in arranging 
this, as far as the engine is concerned, as the valves 
and ignition-plugs, &c., can be got at through side 
doors, but it is not quite so easy to arrange for read 
access to the clutch and gear-box. The-Austin ca 
chassis is a very good instance of this arrangement, 
the driver being seated centrally in the car and on 
the top of the engine, so that the dashboard can be 

laced over the front axle and a good side-entrance 
bode got on a 7-ft. 9-in. wheel base. This chassis 
has many features worth study, and has a very neat 
engine, free from unnecessary piping, rods and con- 
nections, and insulated from the frame with rubber 
buffers. There are many advantages in this 
arrangement of engine, not -— for cab work, but 
also ee private carriages of all kinds, especially 
broughams for doctors and for rote ee work, 
&c. In such vehicles the owners will not usually 
want to drive themselves, any more than the 
do in a horse-drawn carriage, and therefore, wi 
the ordinary arrangement of bonnet, the whole of 
the front of the car, including the seat next the 
driver, is wasted. By — the axle under the 
dashboard and the back wheels further back, the 
body comes more between the wheels, which should 
conduce to comfort, as should getting the weight of 
the engine, &c., more in the middle of the car. 

A point to which attention should be paid is the 
closeness with which some of the steering-gears 
run to the ground. In some cases the rod connect- 
ing the steering-arms, which runs right across the 
car, is only 6 in. from the ground. It is, per- 
haps, considered that as it is behind the front axle 
it is safe, but in many cases the axle does not 
come as low down as the steering-rod, and in any 
case it is hardly right for the axle itself to run 
so near to the ground. For the larger powers, four- 
cylinder engines are fairly universal, but several 
of the smaller vans and cabs have two cylinders. 
The latter are simpler and cheaper to build, and 
also take up less room, and, judging by the running 
of many of the cabs in London, leave little to be 
desired in smoothness. If four-cylinder engines’ are 
made of equal power to the present two-cylinder, 
very small parts are required, and if made bigger it 
is doubtful whether the power is of much advantage. 

In all commercial vehicles it is a great mistake 
to aim at too great speed, for it entails excessive 
repairs. The large majority already have speed 
enough and to spare, and what is wanted is a 
reduction in re . No doubt it is theoreticall 
a good thing to have an engine well up to its wor: 
and to run it at a moderate speed, but in practice 
this plan is difficult to carry out, as the tendency 
of the driver will be to run the engine at the 
greatest power it will give, whatever that may be. 
It seems as if the experience that has been gained 
with safety-valves should be applied to governors. 
As long as drivers were able to tamper with'safety- 
valves, they did so to get more power, and valves 
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had to be made so that they could not be tampered 
with. It now seems time that the engines of commer- 
cial cars were fitted with governors which could not 
be tampered with also. 

Brakes are a matter which need a great deal of 
improvement in some cases. Both the law and 
also common prudence dictate that each car shall 
be fitted with two brakes, either of which is power- 
ful enough to stop the car under all circumstances. 
The usual arrangement is for one brake to be on 
the counter-shaft, acting through the differential 
gear, and the other on the back wheels. This is 
a perfectly satisfactory arrangement, if properly 
carried out, and if the brakes are large enough for 
their work. In many cases, however, the sizes of 
the drums and blocks do not appear to be large 
enough to provide for reasonable wear, and in others 
the connections do not appear strong enough for 
permanent safety. There is no doubt that a very 
small brake can be made to stop a car satisfactorily, 
provided it is kept perfectly adjusted ; but the wear 
will be very great, and constant adjustment will be 
required. Sooner or later this will be neglected, 
and an accident may result. By making the drums 
of reasonable size, the wear can be reduced, and 
also the brake made to take up more sweetly—a 
matter of some importance in avoiding slipping. 
Several heavy lorries have brakes about the dimen- 
sions found necessary in a reasonable-sized pleasure- 
car, which is less than half the weight and runs only 
a few hours a week. In some cases the foot-drum 
brake is only 1 in. or 14 in. wide. At least one 
serious accident has occurred, involving loss of life, 
from defective brakes, and if makers continue to fit 
them they incur a serious responsibility. 

One point which needs attention is the comfort 
of the men who have to drive cars, as this will very 
greatly affect the care they take of them. If men’s 
comfort is not studied, they cannot be expected to 
take the same care of their machines that they will 
if it is. A point which purchasers of foreign-built 
cars should pay attention to in purchasing is the 
fact that the average Englishman is a good deal 
bigger than the average Frenchman, and also has 
bigger hands. Thus, if the pedals and footboard 
are arranged to suit the average Frenchman, an 
Englishman will probably be very cramped ; and 
also if valves, &c., are arranged with only just 
enough 8 for a Frenchman’s hand, an English- 
man will often not be able to get at them at 
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duction of an additional volume on some thread- 
bare subject, none, we think, is needed here, for, 
even apart from its subject-matter, the style and 
B | printing of this book are so satisfactory that these 
Cuar.es 8. Lake. London: Messrs. Percival Marshall | characteristics alone would redeem it did it contain 
and Co, [Price 10s. 6d. net.] many gross failings. Failings of any kind are, 
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The World’s Locomotives : A Digest of the Latest Locomo- 
tive Practice in the Railway Cowntries of the World. 


the author’s efforts have been so ably seconded by 
the publishers. The volume naturally suffers 
from one disadvantage, from which it is difficult to 
free any such work. It is described as a digest of 
the ‘latest’ practice; but even before the book 
reached the hands of the public, an appendix was 
found to be advisable, and, of course, since its 
publication the times have not stood still. 
Everything depends in the compilation of a book 
of this type upon the sense of discrimination cf the 
author ; and, on the whole, Mr. Lake has suc- 
ceeded in forming a most happy selection of 
examples of design. A glance through these 
pages will, however, suffice to reveal the fact 
that in a few instances illustrations are given of 
locomotives which, under the terms of the sub- 
title and of the preface, have no claim to notice. 
As examples of particular types they may be 
admitted, but not on any other footing. Again, 
one or two examples are included which can in no 
way -be dalled. typical of modern development, 
although of recent build. With regard to the 
descriptive part of his work, Mr. Lake has had a 
somewhat difficult task to perform. To keep this’ 
from bordering on the monotonous, and to deal with 
well over 200 examples of locomotive practice with- 
out undue reiteration, is a feat of no little ingenuity. 
The first two chapters of the book are, perhaps, 
the least satisfactory. Although broad wie general 
in character, in them, in one or two instances, the 
author particularises in a rather unfortunate 
manner. He mentions, for instance, Serve tubes, 
and speaks of their trial on the Midland Railway 
alone, making no mention of their use on the Great 
Western. In another place, speaking of ‘* Atlantic” 
type engines, he drags in the original Vauclain 
compound, as if this cylinder arrangement were 
peculiar to this t pe of engine, an impression only 
partially wert | y a statement on a later page. 
Again, why, when speaking in general terms of one 
type of tank engine, should mention be made of 
only one particular English example, while, in a 
later chapter, several are described’? Such particu 





Ir apologies are sometimes needed for the pro- however, scarce, and we are pleased to think that 








larisation is rather misleading, and should, we hold, - 
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be omitted from among general remarks, unless 
some additional word be given to the effect that 
these instances are chosen for example from among 
a host of others equally deserving of notice. 
The author, we think, must have made a slip on 
e 11 in suggesting that ‘‘ Mr. W. Worsdell pro- 
vides the largest boiler he conveniently can without 
dispensing with mountings altogether.” Without 
its mountings any boiler would be a perfect terror, 
and for the most part their provision on a loco- 
motive boiler is in no way dependent on size, 
loading gauge, or other matters. The safety-valve 
and dome are the only causes of difficulty. The 
latter may be suppressed altogether if need be, 
while that there is still a way out of the safety- 
valve question is proved by the practice on the 
Great Western Railway, and alittle ingenuity would 
suggest even other solutions. 

he author further mentions that Wootten fire- 
boxes are being used in thiscountry. We have no 
knowledge of such use, and would point out that 
the Wootten box was introduced for burning a diffe- 
rent class of fuel to that commonly employed. As 
introduced, an essential feature of the box was the 
provision of a combustion chamber, while the propor- 
tion of grate area to total heating surface in a boiler 
fitted with Wootten’s arrangement worked out at 
about 1 to 30 or 1 to 40, with the special object of 
rendering possible the use of special fuel. Now 
the ordinary American locomotive of several years 
ago for bituminous coal had a ratio of grate area to 
total heating surface of from 1 to 60 tol to 90. In 
the modern American locomotive the proportions 
are not very different, for in bituminous-coal- 
burning engines we find ratios of from 1 to 60 
up to. 1 to 100, and in engines for burning culm 
or anthracite the ratio is frequently 1 to 30 to 1 to 
40. In England the only approach in form to the 
Wootten box is to be found on the Great Northern 
Railway, the Great Western Railway, and some 
time ago on the Great Eastern Railway. On the 
Great Northern Railway engine the ratio of grate 
to heating surface is roughly 1 to 80; on the 
original Great Eastern Railway ‘‘decapod ” it was 
something like 1 to 100, and in the Great 
Western Railway engines it varies between about 
1 to 60 and 1 to 81. These are very different 
proportions from those in Wootten fire-box boilers, 
and the mere fact that the box does not drop 
between the frames is no ground for calling 
the wide box by this name, which, in the country 
of its origin, is only applied to boxes of special form 
and proportion taken together. 

e would point out that these few points are all 
raised on remarks to be found in the first two 
chapters. Generalities are not ere gree 4 inaccu- 
rate, and when Mr. Lake passes on to the other 
and more important section of his work, these 
little inexactitudes are left behind. The bulk of 
the work is devoted to descriptions of locomotives 
developed during one of the most interesting 
periods of railway history, when, after a period of 
rest, the companies and their engineers awoke to 
the fact that e great advance in design and methods 
was possible. As sucha record Mr. Lake’s work 
will be of considerable permanent interest, and we 
wish it the best of all wishes—many editions, each 
revised and enlarged as time may require. 


Syrovtien, By F. C. Lea, B.Sc., Senior Whitworth 
holar, Lecturer in Applied Mechanics and Engi- 
neering Design in the City and Guilds of London 
Central Technical College. London: Edward Arnold. 
[Price 18s. ned. ] 
E great extension in the employment of water 
_— for industrial purposes, that has followed the 
iscovery that such power can be economically 
transmitted to a distance when converted into 
electric current, has led to a more general study 
of the subject of P Meee both in the college 
class-room and by the engineer in practice. One 
result of the increased interest in this subject has 
been the appearance of a large number of text- 
books, exhibiting a continual progress both in theory 
and experiment. Perhaps it is not unreasonable 
to anticipate that, with a larger number of students, 
the improvements in hydraulic-power transmis- 
sion, rapid as they have been of late years, will 
even proceed at an advanced rate. But whether 
this progress is to be looked for as the result of 
experimental research or from the further deve- 
lopment of theory is doubtful. For hydraulics, 
deeply rooted in mathematics as it is, has to rely 
much upon experiment, since it deals with problems 
which involve departure from purely theoretical 





considerations, or, at least, finds itself compelled 
to neglect certain disturbing factors whose in- 
fluence can hardly be submitted to mathematical 
analysis, but whose omission may _ misleading. 
The author calls attention to the fact that practical 
engineers, engaged in the conduct of operations 
demanding a theoretical knowledge of hydraulics, 
complain of the large differences that obtain in 
following formule put forward by acknowledged 
authorities. This complaint is justified, and it 
must be admitted that theory and practice are 
sometimes apparently in conflict, because theory 
cannot take into account all the variables of the 

roblem. At the present moment, it seems as 

esirable to train experimentalists to derive more 
trustworthy an of empirical constants 
as to attempt to devise more searching mathema- 
tical analysis. This kind of rivalry emphasises the 
difficulty in producing a text-book that shall possess 
educational value for the advanced mathematical 
student, and at the same time satisfy the require- 
ments of the busy practical engineer, since the two 
do not necessarily work in parallel directions. 

The author, however, has had before him the 
needs of both students and engineers, and in endea- 
vouring to be loyal to each, has met with as much 
success as the difficulties of the case admit. To 
the one class the book should be welcome, because 
the mathematics are simple, consecutive, and, 
within limits, rigorous; to the other, because the 
author has given the results of the latest experi- 
mental practice, both at home and abroad. In the 
early chapters some elementary matters are put 
before the student, apparently for the sake of com- 
pleteness ; for if the pupil has a fair acquaintance 
with the principles of mechanics, the matters dealt 
with seem hardly necessary, or, at least, they 
should have been learnt before tackling a technical 
treatise. But the student is soon brought face to 
face with Bernoulli’s problem, and thenceforward, 
wherever possible, the solution of problems pro- 
ceeds upon the well-known lines indicated by this 
fundamental proposition. 

The discussion of the flow of water through 
orifices and pipes, in open channels and over weirs, 
is common to all works of this description ; but the 
treatment of the behaviour of water in weirs and 
nappes strikes one as of a more thorough and prac- 
tical character than is usually presented. The 
author has not only availed himself largely of 
Bazin’s results, whose work has been very efficient, 
but his familiarity with the progress of modern 
inquiry contributes much to the completeness of 
these chapters. In such matters as the flow of 
water through pipes and the loss of head by friction 


we meet naturally with Chézy’s formula v=c Vmi, 
or the velocity of mean flow is equal to a constant, 
multiplied by the square root of the product of the 
hydraulic mean depth and the inclination of slope. 
This formula is more than a century old, and fur- 
nishes a good example of the important part ex- 
periments must play in this division of hydro- 
dynamics, In its original form it is assumed that 
the frictional resistance is independent of the 
nature of the wetted surface or the bed of the 
channel. Since Chézy’s time numerous experi- 
menters have endeavoured to give to this formula 
greater rigour and completeness, especially to de- 
termine the coefficient c, whichis not independent 
of mandi. The subject is by no means exhausted. 
The well-known, if rather formidable, expression 
attributed to Ganguillet and Kutter gives 


0.00281 , 1.811 
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in which n is a coefficient of roughness of the 
channel and the unit 1 ft. The value of n has been 
determined, more or less satisfactorily, for various 
materials and ranges between 0.0098 and 0.0155. 
Consequently the denominator cannot differ very 
much from unity, and for all rough purposes this 
suggests a very great simplification. The author, 
however, objects to the adoption of this formula, 
apparently on the ground of its cumbrous character, 
and prefers one proposed by M. Bazin, which 
naturally obtainsin France. But although Mr. Lea 
does not mention the fact, the value, not only of C, 
but of v in feet per secqnd, has been worked out b 
Professor Church, who gives diagrams from whic 
the velocity can be read off at sight. 

But the author is, perhaps, most successful when 


he treats of the application of water-power to! 





hydraulic machinery, for which the way is prepared 
by a discussion of the impact of water on vanes, 
leading gradually and continuously to the theory 
of water-wheels, of turbines, and of pumps. 
Naturally, the theory of the older forms of gravity 
motors is given before entering upon the descrip- 
tion of the devices which have superseded them. 
The degree of efficiency attainable in the wheel is 
considerable, and it is only the disadvantage of 
possessing a small angular velocity, combined with 
the difficulty of adapting its mechanism to the 
high head of water, that is now economically used, 
that has led to its discontinuance in favour of the 
turbine. 

Of this particular form of motor, possessed of 
many practical advantages, and capable of develop- 
ing a hundred times as much power as the old 
water- wheel, a more thorough examination is 
necessary. The author makes a distinction be- 
tween that class of turbine in which work is 
done on the vanes in virtue of the change of 
momentum of the moving water, and work done 
upon the wheel partly by changing the kinetic 
energy the water possesses when it enters the 
wheel and partly by changing its potential energy. 
Engineers will recognise in these two classes the 
impulse and reaction turbines, but will probably 
regard as of more importance the discussion of 
separate instances of the radial inward and out- 
ward flow, axial, and of mixed and parallel flow, 
which are all treated in considerable detail. 
Ample illustrations and diagrams explain the con- 
struction of the more complicated modern tur- 
bines ; drawings have been made to scale, and in 
some cases sufficient dimensious are given to enable 
a student acquainted with the principles of machine 
construction to design a turbine. It is a large 
subject, well treated; the old matter is presented 
effectively, and the original inquiries are conducted 
with ability. 

It is impossible to do justice to this turbine 
section, or to that treating of centrifugal pumps, in 
which the author leans, perhaps, rather to the 
side of the student, and the practical engineer may 
grow a little impatient over the analytical details, 
since, as already pointed out, the requirements of 
the two classes are not quite similar. We imagine 
that both will find much in the treatise that is to 
be commended. The energy contained in running 
water is a very valuable asset, and to devise the 
most appropriate methods for utilising this power 
is a problem that will be forced more and more on 
the attention of the engineer, when the assist- 
ance of an able guide will be appreciated; and, 
further, there are many problems to be solvcd 
in the future, in which the behaviour of water 
is not entirely beneficial, and when its capacity 
for work is troublesome. The last chapter in 
Mr. Lea’s book reminds us of one of these— 
namely, coast erosion, whether directed by human 
agency or not. The alteration of a channel or fair- 
way in tidal rivers is only one of a class of similar 
problems, all of immense difficulty and importance, 
and we are glad to notice that the author calls 
attention to the experiments of Professor Hele 
Shaw on ‘ Stream-Line Motion,” whose results 
are most instructive and suggestive. But this brief 
reference to an important research only serves to 
show how much we have been compelled to omit in 
this hasty summary, and how wide is the range of 
subjects that the author has adequately covered. 


The Spectroscope ; its Uses in General Analytical Chemistry : 
An Intermediate Text-Book for Practical Chemists. By 
T. Toorne Baker, F.C.S., F.R.P.S. London: Bal- 
litre, Tindall, and Cox. [Price 5s.] 

Ir seems to us that Mr. Thorne Baker has under- 

taken a difficult, perhaps a thankless, task. Just 

as a man in the middle of a crowd gets most 

hustling, so the writer who attempts to bridge a 

gap between the elementary text-book and the 

more advanced work courts criticism from all sides. 

It is easy to find fault, both with what is inserted 

and what is omitted, and a very nice tact is needed 

to escape condemnation from the man who has 

read little, and from him who has read much on 4 

particular subject. Mr. Baker’s subject is the 

spectroscope, and he thinks that a student who 
has read a treatise on general physics cannot advan- 
tageously address himself to the more recondite 
aspects of spectroscopy without some intermediate 
step, which he here endeavours to supply. Perhaps 
he is right, and his book may be welcome in the sense 
that it is desirable to restrain a too omnivorous 
appetite, and to prevent a student who is specialis- 
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ing in a particular direction from being diverted 
from his direct road by the allurements that the 
astronomer or the physicist can make so attractive. 
The author is catering for the practical chemist, 
his necessities are the first consideration, and he 
will not allow himself to be — into such 
delightful by-paths as the possibilities of the 
Doppler principle offer, or the resources of the 
echelon spectroscope give opportunity to pursue. 
The author’s attitude is further justified by the 
reflection that spectroscopy was in its earlier days 
largely, if not entirely, a branch of chemical 
science. But spectrum analysis has travelled far 
since Bunsen and Kirchhoff watched over its 
infancy. The spectroscope, as they knew it, has 
undergone many changes in order to cope success- 
fully with problems of increasing difficulty that 
have to be solved now. The author carries us back 
to the days of its humbler beginnings. It is not 
with the tests of elaborate workmanship or the 
triumph of the optician’s art with which he deals ; 
his apparatus is of simple construction. He kee 
in mind the essentials, and will not allow the 
pupil to confuse himself with a mass of details in 
which he may easily lose sight of the main prin- 
ciples. The prism, or its rival, the grating, does 
its work without the aid of a score of ingenious 
devices that, in the hands of the expert, may in- 
crease its efficiency or ensure its accuracy. If we 
would clearly apprehend the scope of the work, 
we must recognise these limitations. 
Notwithstanding these restrictions, the author has 
before him a perfectly intelligible and legitimate 
rogramme, and, on the whole, he adheres well to 
it. He has to tell the tale of how certain results 
have been obtained, how they can be repeated and 
verified, and what are the instrumental means and 
adjustments that will enable anyone to follow the 
processes intelligently, whether for educational 
purposes or for further profitable inquiry. In the 
early chapters we meet with a simple description 
of the nature of light, and of the principles which 
render a spectroscope possible. The fundamental 
parts of all spectroscopes. are explained ; a spec- 
trum is formed, and we are taught how a wave- 
length is determined. There is, we imagine, 
nothing here that will not be found in any ordinary 
modern text-book on optics or physics. But when 
we come to matters a little more technical, as, for 
example, the resolving power of prisms and gratings, 
the explanation seems hardly adequate. The student 
essed of no more information than that provided 
in this book will have a very hazy notion of the 
difference between the dispersion and the resolving 


power of a prism. Lord Rayleigh’s equation 
T=-T dp 
dx 


is given, but not derived, and we doubt if an ordi- 
nary student would understand what is meant by 
dy, or what is the reason for the negative sign 
before T. In modern ees f resolving 
aed is a very important 4% and not one to 
dismissed in half a page.’ The practical method 
described by the author for ‘‘scaling a spectro- 
scope” —that is, the conversion of the measured an- 
lar deviations, or the instrumental data, into wave- 
engths—is not altogether free from objection. The 
— is, of course, correctly enough described, 
ut the degree of accuracy to be expected is 
exaggerated by the unfortunate arrangement of the 
material. The apparatus employed is small, the 
angular deviations cannot be read off nearer than a 
minute of arc—sometimes a half-minute is inserted 
by estimation—and yet the wave-lengths are given 
to tenths of units. It is bad economy to use more 
decimal places than are necessary ; it is an injury to 
the 5 to mislead him as to the accuracy attainable. 
We have no wish to dwell upon what seem to be 
slight blemishes, and some of which are caused 
only by a desire to give more information than is 
desirable in so small a space. The author had 
before him a large subject, and one that should be 
treated on generous lines. The other alternative 
was to curtail the scheme. It is more pleasant to 
say that there is very much to commend. ll that 
concerns photographing the spectrum when using 
a modest equipment is excellent. The description 
of all the mechanical preparations and treatment 
leaves nothing to be desired. It is only when the 
author is ambitious that he fails, or appears to be 
uilty of any same ag It might be said that he 
not sufficiently discriminated between the 


8pectroscope, which is the title of his book, and to 
details of which he should have rigidly adhered 


the 


within the short space at his command, and the 
science of spectroscopy, which should have been 
regarded as outside his scope. It is inevitable 
that in such a scheme some subjects, as ‘‘ fluores- 
cence” and ‘‘ phosphorescence,” which are touched 


it is a question whether such difficulties as Balmer’s 
law and magnetogyric effects should be treated at 
all, any more than the Doppler principle or Ryd- 
berg’s law, though this latter is hinted at, for the 
ibilities of the ‘‘radiant atom” exercise a strong 
influence on the author in indicating the directions 
in which lie the opportunities for future research. 





Handbuch der Ingcnieurwi. ten. In fiinf Teilen. 
Part IIL. Der Wasserbau. Vol. XIII. Ausbau von 
Wasserkriften. First Half. By Tu. Koruny. [Price 
28 marks.|—Part V. Der Kisenbahnbau. Vol. IV. 
Anordnung der Bahnhife. First Division. By A. 
Gorrinc, M. Oper, F. Lorws, and H. ZIMMERMANN. 
Price 14 marks.] Leipzig, 1907: Wilhelm mann. 
E briefly notice two recent additions to the 

‘* Hand-Book of Engineering Science,” to which we 

have referred on several occasions. In this series 

of excellent publications the whole domain of en- 
gineering is treated in five parts, which are again 
subdivided. 

The first of the two books before us, a sub- 
division of ‘‘ Hydraulic Engineering,” deals with 
the ‘* Construction of Water-Power Plants.” The 
author is Stadtbaurat Th. Koehn, of Berlin. 
The very intimate connection between utilisation 
of water power, turbine construction, and electric 
transmission of power, at once asserts itself in 
the introductory chapter, which contains historical 
and statistical notes. As regards water-turbine 
construction, particulars are given of the chief 
Continental firms: Escher, Wyss, and Co., of 
Ziirich ; Ganz and Co., of Budapest ; Riva, Mon- 
neret, and Co., of Milan; and J. M. Voith, of 
Heidenheim. The statistics on modern hydraulic 
plants concern the whole globe. The second 
section discusses the laws in force in Italy, France, 
Switzerland, and Germany with respect to the 
utilisation of water-power, and also ing the 
electric - power transmission lines. his section 
reprints the Prussian Law of 1891, which sanctioned 
the agreement as to the water rights and dues of 
the members of the Wupper-Talsperren-Gesell- 
schaft, one of the first companies for the regularisa- 
tion of the water supply of a whole industrial and 
agricultural district, established in connection with 
Intze’s many creations of artificial lakes ; we indi- 
cated the difficulties of these settlements in our 
description of the Urft-Talsperre.* 

The third section having examined the merits of 
the various sources of water-power, the fourth 
section deals with the technical side of the prepa- 
ratory work, and the fifth with economical con- 
siderations. Means of determining the rainfall, 
the run-off, the flow of water-courses, the evapo- 
ration, the regularisation of lakes, and the exami- 
nation of the soil are among the problems explained 
in the fourth section, and the comparative costs of 
water-power and of steam and gas-power are 
calculated and tabulated in the fifth. Each section 
concludes with a long, well-selected list of the 
literature on the subject. 

These five general sections cover 340 pages of the 
subject-matter. The rest of the book is devoted 
to concise descriptions of twenty-seven notable 
hydro-electric plants erected in Italy, France, 
Switzerland, Norway, and Ontario. Eight further 
descriptions, and details of dams, conduits, mains, 
turbines, tariffs, and maintenance of such plants 
are to follow in the second half of the book, which 
is shortly to be published. Alphabetical indexes 
will then be provided ; for the present we have a 
carefully compiled table of contents. The present 
volume comprises 542 large-octavo pages, and is 
illustrated by 124 text figures and 44 plates. 

The second book under notice, ‘*‘ Arrangement of 
Railway Stations,” is the joint work of the late 
Professor A. Goering, of the Berlin Technical High 
School, and Dr.-Ing. M. Oder, of Danzig; Pro- 
fessor F. Loewe, of the Munich Technical High 
School, and Dr. H. Zimmermann, Oberbaurat snd 
Counsellor in the Ministry of Public Works, are the 
editors. The 336 large-octavo pages are illustrated 
by 420 text figures and 14 ate alphabetical 
indexes are added to the volume. This second 
book forms Volume IV. of Part V. of the series, 
‘** Railway Construction.” The suthors deal in 
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upon, should be treated in a sketchy manner, and | d 


corresponding period of 1907. 
principal exports :— 


this first division before us with ordinary railwa: 
stations and junctions, goods stations, and 
stations, and with the buildings, machinery, and 
other means for storing, loading, and transport- 
ing the goods. Termini in the strict sense are not 
i , and station halls are not described ; 
the plates are essentually plans of stations and 
their tracks. Most of the examples are taken 
from Germany. We find, however, references to 
London, Liverpool, Hull, Birmingham, Glasgow, 
Calais, Paris, Chicago, Cleveland, Helsingfors, 
Rotterdam, Genoa, and many other non German 
localities. The literature list at the end of the. 
book is not long ; it mentions only original treatises, 
however, while references to periodicals are inserted 
in the text. 

The two books will maintain the high reputation 
of thisseries. The superior get up is quite in keep- 
ing with the contents; Roman type is, of course, 
used, as now practically in all scientific and tech- 
nical German publications. 
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M.A. Soc. .. Second Edition. Philadelphia and 
London : J. B. Lippincott Com . [Price 21s. nebt.] 

Elementary Manual on Appli \ Specially 
Arra to Suit those ing for the Institution of 
Civil ineers, Royal Institute of British Archi 
City and Guilds of London Institute, British and Colonial 
Boards of Education, and all Kinds of First- ron ee 
Pte 4 Students. ae Sere ee, M. Inst. O. 
Eighth Edition. vised and London : 
Charles Griffin and Co., Limited. [Price 3s. 6d.] 

Captage, Evacuation et Utilisation des Poussiéres Indus- 
trielles, Par Marcet Frois, Inspecteur du Travail 
dans!’Industrie. Preface by M. Paut Razous, Paris: 
Société d’Editions Techniques. [Price 10 francs. ] 

Questions and Answers in Blectrical Engineering ; being 
a Compilation of the Questions Sct by the City and 
Guilds of London Institute in the Preliminary Grade 
of Electric Lighting, from 1899 to 1907 inclusive, 
with Solutions to ali Questions. By A. E. Moons, 
A.M.1.E.E., and Franx Saaw. London, New York, 
my and Calcutta: Longmans, Green, and Co. 
Price 2s. 6d.] : 

Design, Construction, and Maintenance of Sewage- 

Pome ted poe! a gg i — Ag a 
‘ethods of Scwage Purification. By Huan P. IKES, 

Memb. of Roy. San. Inst. London: Archibald Con- 

stable and Co., Limited. [Price 16s. —* 

i mda Foreshore Protection. By Joun 8S. 
Owens, M.D., A.M. Inst. C.E., and Gmratp O. Casa. 
— The St. Bride’s Press, Limited.- [Price 7s. 6d, 
net. : 

Structural Pogineyr ine. By A. W. Bricutrmons, D. 

M. Inst.C.E. London, Paris, New York, an 
bourne : Cassell and Co., Limited. [Price 10s. 6d. net.) 

The Evolution of Forces. (The International Scientific 
Series.) By Dr. Gustave Lz Bon. London: 
Paul, ch, Triibner, and Co., Limited. [Price 5s.] 

Grundetige der Mechanischen Abwiisserklirung. | Von 
Dr.-Ing. Rupotr Smerrangr. Leipzig: ilhelm 
Engelmann. [Price 2.40 marks. ] 

Ponts Métalliques. Méthodesde Caiowl. Par G, Pickavup, 
Paris: Octave Doin, [Price 5 francs.] 





Betaian Coat Exports.—The ex of coal 
Belgium in the first four months of this amoun 
to 1,429,333 tons, as compared with 1,446,325 tons in the 
The following were the 


Country. 1908. 1007, 
Tons Tons. 
Germany 97,548 96, 
France .. 1,008,643 1,108,299 
Holland 107,258 107,601 


Coke was also exported from Belgium in. the first fout 


ear to the extent of 274,429 tons, as 





ss rt 373 406 tons in the corresponding period 
‘ in 
orien 
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THE WORKS OF THE THORN AND HODDLE 
ACETYLENE CO., LTD., CAMBERWELL. 
Sixce the practical introduction, some twelve or 

fifteen years ago, of acetylene gas for illuminating and 

other purposes, one of the most successful of the auto- 

matic systems of generation has been that devised b 

the Thorn and Hoddle Acetylene See j 

of 151, Victoria-street, Westminster, S.W., whose 


apparatus has now attained a wide popularity among 
users 


It is now more than twelve b poe ago since this 
firm, under the name of Thorn and Hoddle, commenced 
business in Camberwell New-road, where they manufac- 
tured the ‘“‘ Incanto” generators with which their name 
is associated. The growth of the business was such 
as to necessitate a removal in 1897 from Camberwell 
New-road to offices and workshops in New Tothill- 
street, Westminster. Here again, however, the accom- 
modation soon proved inadequate, and extensive 
leasehold premises were acquired in Harris-street, 
Camberwell, and a show-room and offices were open 
at 1, Tothill-street, Westminster, in September, 1898. 


production of the gas. They favour the water-to- 
carbide process, in which the necessary amount of 
water to decompose the carbide to produce the gas 
is brought in contact with the carbide as required, 
and no separate large -holder is needed as a 
means of storage. The ‘‘ Incanto” apparatus made by 
them is so designed that the carbide and water come 
into contact only as the is reauired. The appa- 
ratus is, therefore, of moderate size for the amount of 
gas supplied, whilst the cooling and washing of the 
gas (a very important matter) are fully carried out. 
One of these generators is shown in Fig. 1, from 
which it will be seen that it is very compact. The 
carbide is placed in a series of cages or containers which 
are fitted in the retorts, the ends of which may be 
seen at the bottom of the apparatus in our illustra- 
tion, and when the evolution of gas is to commence 
the water is allowed to enter the first compartment, 
where it comes in contact with the carbide contained 
therein. The gas, as peantes, passes through the 
water, and enters the holder, and causes the bell of 


ed|'the latter to rise. This action of the holder moves 


the lever of a sort of ball-trap fitting, which gradually 
closes a valve and cuts off the supply of water to the 





The business still continued to w, and in 1901 
larger premises were secured at 135, Victoria-street ; 
but very soon another change was made to 151, Vic- 
toria-street, at which address- the head offices of the 





carbide, and the evolution of gas is checked. As the 
gae is consumed at the burners, the hulder gradually 
falls, and, in so doing, re-opens the valve and once 








Fie, 1. Tae “Incanto” AcETYLENE GENERATOR. 


company now are. In 1900 the business was con- 
verted into a limited liability company, under its 
resent name of the Thorn and Hoddle Acetylene 
mpany, Limited. 
The present works in Harris-street, Camberwell, are, 
we believe, the only ones of the kind which are en- 


tirely devoted to the manufacture of acetylene - | pi 


rators and fittings. From the commencement of -the 
business the firm have always made their ‘‘ Incanto ” 
generators themselves, as they preferred to have this 
part of the work under their own supervision. In 
the new works nearly the whole of the fittings 
for acetylene -gas lighting required by the firm's 
clients are made, there being a completely-equipped 
brass - foundry, a brass- finishing shop, 5 As 
plating, and oxidising d ents, as well as 
one Ewe entirely to designing. In times past 
old fittings, such as brackets that had been used 
for lighting with coal-gas, were adapted so as to suit 
acetylene, but now no fittings are used but those 
made expressly for the purpose. The extent to which 
the use of acetylene gas, particularly for the lighting 
of country houses, has grown during late years is a 
proof of its adaptability 
now so much better un 
when it was first introduced, and the fittings and 
burners have been so much improved, that little or no 
trouble a to be experienced by those people who 
have ins’ the gas. 

Between the two systems of generation, the auto- 
matic and the non-automatic, there has been consider- 
able rivalry, distinct advantages being claimed for 
both s 8, but Messrs. Thorn and Hoddle have 
from the first favoured the former system, as, with 
their special form of generator, they maintain that the 
advantages are entirely in favour of the automatic 


more admits the water to the carbide, and more 
gas is produced. This action is continuous until 
the supply of carbide in the first container is 
conver into lime, and no more is evolved 
from it. The water is then automatically directed 
to the carbide in the second container, and the 
rocess of generation begins again. This goes on 
until the whole of the carbide in the retorts has 
yielded up its gas. The yield of gas, of course, 
de 8 on the quantity of carbide in the generator, 
and this, again, is governed by the number of retorts. 
In the smallest size of the apparatus there is only one 
retort, while the larger sizes have several retorts, the 
number depending on the number of burners that have 
to be supp ied. fore it reaches the burner the gas is 
| thoroughly purified by being passed through a eager & 
|chamber containing calcium chloride and other sub- 
| stances, which are packed in layers of specially- 
pre cotton-wool. By this means the gas is dried 
and cleaned, and will burn with a clear white flame 
entirely free from smoke, haze, or any noxious vapour. 

A from illumination, a most important indus- 
trial use to which acetylene is now put is that of 


for that purpose, and it is | autogenous welding by meansof the oxy-acetylene blow- 
derstood than was the case | ~ 


Pipe, the pousecingay Sigh temperature derived from 
which makes it possible to perform a variety of metal- 
lurgical operations which were at one time either 
impossible, or could only be carried out with t 
difficulty. For its complete combustion one volume 
of acetylene theoretically requires 2} volumes of 
| oxygen. The best welding results appear, however, 
| to be obtained when about 1.7 volumes of oxygen are 
‘used. -The flame produced by the combustion of these 
| two gases in the blow-pipe has at its apex a tempera- 
ture which is estimated to be as high as about 6300 deg. 
|Fahr. The flame consists almost entirely of carbon 





Fie. 2. AcrryLens Biow-Pire. 


monoxide, which is converted at its extremity into 
carbon dioxide. The great value of this flame for 
welding lies not only in its high temperature, but 
in the fact that the flame is surrounded by a relatively 
cool jacket of hydrogen, which at the high tempera. 
ture in the immediate neighbourhood of the flame 
does not vombine with the oxygen, and remains tem. 

rarily ina free state, and — the inner zone from 
oss of heat, and also excludes the possibility of oxida. 
tion. Autogenous welding can, therefore, be performed 
without any injurious effect onthe metal. All kinds of 
articles may welded by this process: cast-iron 
frames, wheel-rims for motor-cars, domestic and other 
hot-water boilers, iron and steel tanks, pipes, &c. It 
is now also being used for repairing steam boilers in 
situ. A purpose fer which it is extensively employ: d 
is, however, the welding up of cracks flaws in 
motor cylinders, and one Sepnetnbent of works at 
Camberwell is devoted very largely to this branch. The 
interior of the shop in which it is carried on is shown 
in Fig. 2.. The ep of the acetylene in the generator 
for this class of work is quite moderate, so there is not 
the slightest danger on that account. The oxygen 
jam ak, is, of course, supplied from steel cylinders 
under high pressure. 

Although, as before stated, the chief department 
of the Thorn and Hoddle Acetylene Company is the 





lighting of country houses, the firm also do an 
extensive business in the sale of calcium carbide, of 
which they are large importers. As an indication 
of the growing use of acetylene, the amount of carbide 
imported has been steadily increasing for some years, 
the sales of the Thorn and Hoddle Company being 
25 per cent, greater last year than during the year 
before. This points to a satisfactory condition of the 
industry. 

Anyone for whom the subject of acetylene has attrac- 
tions will be interested to know that the fifth Inter- 
national Congress for Acetylene and Calcium Carbide 
is now holding its meetings in the rooms of the Chemical 
Society, Bur! House, Piccadilly, but these meet- 
ings will terminate to-morrow. They commence at 
1l a.m. each day. 





THE FRANOO-BRITISH EXHIBITION. 
(Concluded from page 679.) 
Tue AUSTRALIAN GOVERNMENT BUILDING. 

ON 646 and 679 of our last two issues we 
described and illustrated two of the buildings which 
form part of thé long succession of halls constituting 
the corridor between the main entrance to the Franco- 
British Exhibition in Uxbridge-road and the entrance 
in Wood-lane. These two buildings were the Main 
Entrance Hall, in Uxbridge-road, and the hall sd- 
joining it. The steel-work for both these buildings 
was designed and constructed by Messrs. George 
Sands and Son, of Nottingham, who are also re- 
sponsible for the design and construction of the 
steel-work forming the skeleton of one of the large 
halls that are to be seen in the Colonial Section of the 
| Exhibition — namely, the Australian Government 
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Building, or what is known as the Australian Pavilion. 
A description of this will be of interest. It is illustrated 
on pages 713, 716, 717, and 720, a general plan being 
shown in Fig. 83, while Figs. 84 to 124 are views 
of various parts of the structure. It will be seen that 
the building consists of one central bay of 70 ft. span 
(Fig. 125), down each side of which, and at right angles 
to it, are three bays, the middle one of which has a span 
of 70 ft., while the two at the sides of this have each a 
span of 64 ft. The arrangement is clearly shown in the 
a Fig. 83, page 713. It will be seen that the ends 
of the 64-ft. bays are extended in the form of lean-tos, 
which give an extension of 15ft.6in. The building 
is really in the form of a cross, made by the 70-ft. 
spans, on the sides of which are the 64-ft. bays. At 
the front end of the central 70-ft. span, which runs at 
right angles to the 64-ft. spans, there is a square tower 
surmounted by a dome, which in its turn supports a 
smaller dome. The general arrangement of this tower 
and the dome are shown on the plan, and in Figs. 101 
and 102, page 716, while details of the dome, showing 
the connections, may be seen in Figs. 103 to 106. At the 
opposite end of the central bay, which carries the 
dome, as well as at the outer ends of the other two 
70-ft. bays, are three small box towers, These towers 
may be seen in the plan, Fig. 83, and in Figs. 107 
to 109, page 717. 

The 70-ft. span principals of the Central Hall and of 
the two central side bays are exactly alike, an arrange- 
ment which very much simplified both the manufacture 
and the erection. One of these principals is shown 
in half elevation in Fig. 116, page 720, while details 
of some of the joints and connections are given in 
Figs. 117 to 124. It will be noticed that the lines fol- 
lowed throughout the design are those adopted for the 
Entravce Hall in Uxbridge-road, and in No. 2 Build- 
ing, which we have already described. Every effort 
was made to make the parts interchangeable in this 
building, and each truss was sent from the works in 
two halves, except the haunches, which were sent in 
small pieces. ‘The two main halves were riveted 
together on the ground, and the haunches put in place 
after the truss fad been lifted into position. The 
total weight of each of these principals, without the 
purlins, is only 2 tons. - 

The 64-ft. spans are similar to the 70-ft. spans, 
with the exception that, owing to their smaller 
span, the sections used are somewhat lighter. The 
method of erection adopted with these principals was 
the same as with those of the 70-ft. spans. The weight 
of each of the 64-ft. span principals is 1 ton 15 cwt. 
without the purlins. Four bays of these spans are 
wind-braced, as shown in Fig. 83, At the ends of the 
64-ft, spans are small lean-tos, which give an extension 
of 15 ft. Gin. clear. As will be seen from the drawings, 
the front walls and trusses of these lean-tos are sup- 

rted by large stanchions, which are built up of 

-in. by 3-in, steel channels, placed 2 ft. 6 in. apart, 
and braced with angles and flat-bars. The arrange- 
ment is shown in Figs. 84 and 85, page 713. These 
stanchions were made strong in this way in order to 
obtain uniformity in the stanchions of the main build- 
ing instead of dividing the stresses between these 
columns and those behind, which support the gable 
ends. The arrangement of the steel-work which 
forms the ends of the 64-ft. spans is shown in 
Fig. 84, page 713. The construction of some of 
the gutters is given in vin. 86 to 93 and in Figs. 
98 to 100. Other details of the joints and connections 
with the lean-tos may be seen in Figs. 94 to 97. The 
gable ends of the central 70-ft. bays are furnished with 
window ventilators, and louvre ventilators run from 
end to end of each ee 

The construction of the three small towers, one of 
which is placed in the middle of each of three sides of 
the building, are shown in Figs. 107 to 109, page 717. 
They are all similar, the only exception being that one 
of them is furnished with an upper floor, which is used 
as an offices, to which two stairways are provided. 
The towers are all self-supporting, and do not in any 
way depend on the main building for stiffness. The 
method of construction is so clearly shown by the 
illustrations that we do not think there is any need to 
describe it further. 

The fourth and large tower is shown in Fig. 101, 
page 716, as well as the arrangement of the stanchions. 
‘There are two groups of these latter, each group bein 
formed with four stanchions. These are strongly brac 
on the front faces. There are algo six independent stan- 
chions at the back, which st pport a system of lattice 
girdera, which in their turn carry eight large latticed 
ribs, which are braced horizontally with 4-in. by 1}-in. 
rolled-steel joists. These ribs are united at the top by 
a hexagonal lattice-ring, from which spring eight bent 
pieces, which form the framework of the small dome, 
the large dome being formed by the Jatticed ribs before- 
mentioned, which are shown in Fig. 101. The plan of 
the dome may be seen in Fig. 102. Details of some 
of the connections for the dome girders are shown in 
Figs. 103 to 106. The large tower forms the main 
entrance to the Pavilion, the space between the four 
braced stanchions on each side of the main doors being 
utilised as lavatories. A very good idea of the appear- 





ance of the Pavilion from the inside during construc- 
tion may be had from Fig, 125, which is a reproduction 
from a photograph. 

In addition to what we have already described, 
Messrs. George Sands and Son have supplied the 
steel-work for several of the bridges over the canals 
which intersect parts of the grounds, and also the 
steel st:irways leading from the emergency exit-doors 
from several of the buildings that form the corridor 
between the Uxbridge-road entrance and Wood-lane. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 22. 

WIrutn the past four or five days sales have been 
made of over one hundred thousand tons of pig iron, 
mostly Southern, These large transactioas came as a 
surprise. There had been estimations of large trans- 
actions, but it was not until prices fell to 11.50 dols. 
for No. 2 that the buyers moved. Then they moved 
ina pile. This represents the largest week’s business 
in ig iron since last October. Onesale of 10,000 tons 
foundry iron has just been made at St. Louis ; other 
large sales are expected to follow. Business will be 
active just as soon as consumers are fully satisfied 
that prices have touched rock-bottom. The hope is 
expressed among consumers that this drop will lead to 
@ corresponding drop in finished material, and it is 
believed a flood of orders would follow such action. 
There is further resumption to report this week. The 
Carnegie Steel Company has started operations in its 
structural department at Homestead on work stopped 
last autumn. Merchant steel mills in the Pittsburg 
district have also resumed after months of idleness. 
More mills will resume by or before June 1. The 
largest independent concern, Messrs. Jones and 
Laughlin’s, has put on several hundred men. Light 
rails have fallen to 23 dols. per ton ; these cost more 
to roll than the standard rail at 28 dols. 

Throughout the West more iron and steel is selling. 
The railroads are still holding back, and nothing of 


— importance will be done until they re-enter the. 


eld. At present there are no indications that they 
will, although two or three systems are in the market 
for steel cars. The great steel-mills remain less than 
half employed. A bridge to be built over the Chicago 
Drainage Canal will soon call for 4000 tons. The first 
evidence of activity in railroad demand will be in 
bridge material. Ore shipments from the Lake regions 
have begun, and about 100,000 tons will be despatched 
shortly. Tin-plate manufacturers are enjoying an 
excellent trade. Mills are running to full capacity on 
rush orders, due to the approach of the canning season. 
Galvanised plates are very active, and orders are 
accumulating. A more hopeful view prevails generally, 
though full activity in the entire iron and steel in- 
dustry is still a remote possibility. 





Prrsonat.—The Ingersoll-Rand Company have re- 
moved from 114 to 165, Queen Victoria street, 
The Union Gas-Engine Cumpany inform us that they 
have opened offices and show-rooms at 503 and 6505, 
Mission.street, San Francisco, and that Mr J. F. Willard 
has j»ined the company as manager.—'The Brightside 
Foundry and Engineering Company, Limited, advise us 
that they have opened a branch of their heating and 
ventilating department at 159 to 160, Great Charles-street, 
Birmingham.— Owing to continued ill-health, Mr. H. R. 
Chapman has been obliged to resign his position as chair- 
man of Messrs. Clarke, Chapman, and Co , of Gateshead, 
being succeeded in that office by his co-director, Mr. H 
Walker.—We understand that the English rights in 
Tilston’s patent forced-lubrication system have been 
acquired by Messrs. Vickers Sons and Maxim, Limited, 
Erith, who have taken over the business of the Forced 
Lubrication Company, Limited. 


Tue Institution or Crvi Encineers.—The Council 
of the Institution of Civil Engineers Fg to award 
annually a priz9, to be called the ‘‘ Indian Premium,” 
to the author—bsing a corporate member of the Insti- 
tution in practice in India—of the best paper received 
during the year on a subject connected with Indian 
engineering. This special award, which, when made, 
will be irrespective of any other recognition of the merits 
of such paper which the Council may accord to it in the 
ordinary course, is derived from the proceeds of certain 
trust funds conveyed to the Institution on the closing of 
the Royal Indian yO genet College, and will be of 
the value of about 33/. annually. The Council further 
eT that the income of a legacy of 1000/. bequeathed 
yy the late Mr. L. F. Vernon-Harcourt to the Institu- 
tion be applied, in general accordance with the testator’s 
wishes, to provide for a biennial lecture on some subject 
relating to rivers, canals, or maritime engineering, to be 
delivered before meetings of students of the Institution in 
London, and before such of the provincial associations of 
students as the Council may determine from time to time. 
The Council recently have accepted, on behalf of the 
Institution, a legacy of 1000/., bequeathed by the late 
Mr. F. W. Webb, to be applied to establish a ‘‘ Webb 
Prize,” to be awarded by the Council once in every three 

ears, or oftener, as the Council may think fit, for the 

t paper submitted to the Institution on ‘‘ Railway 
Machinery,” or upon some branch of railway machinery 
which may be prescribed by the Council. 





‘**FERRO-CONCRETE CONSTRUCTION.” 
To THe Eprror or ENGINEERING. 

Sim, —Adverting to Mr. J. 8. E. de Vesian’s lettor 
regarding the origin of the term ‘‘ferro-concrete,” which 
a —; in Y mg issue of the 15th inst., I was always until 
then under the impression that the term was in use before 
the Hennebique system was established in this country, 
and I have endeavouring to find evidence in supp>rt 
of this, but up to the time of writing have been un- 
successful. 

However, granting that the term was coined by 
M. L. G. Mouchel, I submit that it is not the mo:t 
appropriate appellation wherewith to designate the scien- 
tific combination of iron or steel and concrete. As most 
engineers are, no doubt, aware, the nomenclature of this 
method of construction is varied, for we have the under- 
mentioned :— 

1.—(a) Armed concrete. 

(6) Armoured concrete. 

2.—(a) Armed coment. 

(6) Armoured cement. 

3.—(a) Concrete steel. 

(b) Steel concrete. 

4.—Ferro concrete. 

5.—Reinforced concrete. 

6.—Strengthened concrete. 

The firat is a literal translation of its French title “Lo 
Béton Armé.” The premier form, “armed,” is seldom 
used, and the word ‘‘armoured” in our language has, of 
late years, been more or less identified with the idea of 
a defensive or protective covering, which is not the 
impression one intends to convey in referring to these 
materials in their dual composition. 

The second has its French equivalent in the words 
**Ciment armé.” In either form it is hardly ever used, 
and besides gives the idea that cement only is employed. 
The third, ‘* concrete steel,” or ‘‘ steel concrete,” is exten- 
sively adopted; but it takes no isance of the iron which 
is not infrequently used in these constructions. The 
fourth, ‘‘ferro-concrete,” on the other hand, ignores the 
steel that may be used, and both this term and the term 
‘*concrete steel” labour under the disadvantage that the 
name can ba ey weey applied to other combinations 
of these materials ; for instance, when the concrete is 
simply used as a protective covering for the metal, such 
as the encasement of a steel joist, or to a mixture of iron or 
steel filings and concrete, at one time somewhat in vogue 
for psving slabs, The fifth term, ‘‘reinforced,” meaning the 
addition of strength or power, is just thedescription required 
to convey the correct meaning when dealing with works of 
this nature, and has the manifest advantage of being one 
of the terms most hg | adopted in Great and Greater 
Britain and America. The sixth term—‘‘ strengthened ” 
—— eminently suitable, but so far bas been rarely 
used. 

In conclusion, it seems desirable for some one or other 
of these terms to be definitely adopted when these con- 
structions are alluded to; and, personally, I favour the 
word ‘‘ reinforced,” as it is the most descriptive, and is, 
more than any of the others, in consonance with the 
spirit of the Anglo-Saxon tongue. 

Yours very truly, 
A. R. Gatpraira, M. Inst. C.E.I, 

47, London-road, Southampton. 








‘METALLIC FILAMENT LAMPS.” 
To THE EprTor or ENGINEERING. 

Sin,—The interesting leading article on metal fila- 
ment lampsin your issue of May 22 comes appropriately 
about the sams time as Mr. Hirst’s paper on the same 
subject, read before the Institution of Electrical Engi- 
neers. After a careful consideration of this paper, and 
the remarks contained in your article, the reader might 
suppose that the company of which Mr. Hirst is the 
chief are in possession of the only known commercial 
aang for yy! tungsten filament lamps. This, 

owever, is far from being the case, and my object in 
writing to you is to draw attention to the general situa- 
tion with regard to the tungsten-filament-lamp industry 
and the various patents controlling the same. 

The “Osram” lamp, of which so much mention was made 
in the lecture, is really a development of Auer von Wels- 
bach’s osmium lamp, patented in 1898, All that has 
been done is to substitute tungsten for osmium, and to 
improve the means for removing the carbon from the 
filament which bas been carbonised after squirting. To 
substitute tungsten for osmium ia an teed smn, lamp 
was not in 1904 a great novelty, since Lodyguine had 
already proposed this metal for ae filaments as early 
as 1897, and it was not difficult for. chemists to provide a 
gaseous mixture which, while removing the greater part 
of the carbon from the filament, did not oxidiee the metal 
to any injurious extent. There are, however, a number 
of other processes for producing tungsten filament lamps, 
entirely independent of the process under which the 
“Osram” lamp is manufactured. Irefer particularly to the 
various processes which have been acquired or patented 
by Kuzel. the Allgemeine Elektricitiits Gesellschaft, the 
British Thomson-Houston Company. the Westinghouse 
Metal Filament Lamp Company, Limited, and others. 
In some of these no carbonaceous binding material is used 
whatever ; the difficulty therefore of removing the last 
traces of carbon, which has always given trouble to those 
manufacturers who have made use of a carbonaceous 
binding material, is entirely obviated. On the Continent 
there are several commercial tungsten lamps now on the 
market. These are the Westinghouse tungsten lamp, 
the “A E.G.” lamp, the “Sirius” lamp, produced in 
Vienna and Berlin in accordance with the patents of 
Kuzel, and others. Tests which have been conducted 
with the Westinghouse tungsten lamps, as regards efti- 
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nd I hope 


ciency and life, show favourable results, a 
shortly to forward you copies of these for the information 
of your ers. 

j trust that the above remarks will tend to dispel the 
wrong impression which might be gained, and show that 
the lamp in which the reader of the recent paper is inte- 
rested, and of which he speaks with comniendable enthu- 
siasm, is not the only commercial lamp produced, and 
that the patents which his company have acquired do not 
by any means control the tungsten-filament-lamp industry 
in general, j 

Yours faithfully, 
REGINALD BELFIELD. 
(Director of the Westinghouse Metal Filament 
=P Company, Limited.) 
Westinghouse Building. 2, Norfolk-street, Strand, 
Lcndon, W.C , May 26, 1908. 








**THE PROBLEM OF FLIGHT.” 
To THE Epitor OF ENGINEERING. P 

Sir,—I read Mr. Cree Brown’s letter in your last issue 
with interest. His reply to Mr. Child is, I hope, conclu- 
sive. What there was in his experiment to lead him to 
think that his system would ‘“* keep its station, and ad- 
vance against the wind,” is hard to find. His \anes 
constitute a windmill, but a very inefficient one. If he 
will repeat the experiment, using the same area of blade 
and the same speed, but a blade form thus (Fig. 1): (the 
arrow indicates the direction of motion of the blade, not 
that of the air), and if he will measure the torque, while 
not allowing the system to revolve, he will get much 
better results, although a ‘‘ plane” as above will not 
advance against the wind for evermore. 

Mr. Brown’s remarks concerning Mr. Horatio Phillips’ 
letter are not quite clear. He says that Mr. Phillips 
denies the existence of ‘‘the flight of a body heavier 
than air, for an indefinite time, without effort, and with- 
out loss of the energy initially present in the body.” 
Well and good : then Mr. Brown agrees to differ, and 
goes on to say that “‘ there is nothing extraordinary in a 
bird gliding. . . . either downwards under the influence 
of gravity, or upwards at the expense of energy previously 
acquired by laborious flapping.” But this is not differing 
from Mr. Phillips, because in both the cases of gliding 
mentioned energy is being used to overcome friction in 
the air (and in the upgliding also to overcome gravity), 
although in gliding downwards thia energy is being re- 
placed as fast as, or faster than, it is used, at the expense 
of the bird’s potential energy. 

However, in the last sentence quoted, Mr. Cree 
Brown has touched the root of the matter, and in my 
opinion all ordinary cases of gliding flight (there may be 
unexp!ained cages, as that of the albatross, but I am not 
in a position to say) are a combination of the two with 
ordinary horizontal gliding, in which the bird uses 
energy given to it by flapping or falling. All these can 
be imitated by any one having an hour to spare, with the 
apparatus shown in Fig. 2. f 3 

lt consists of two parallel planes with a smal] equili- 
bratirg plane in front. They can be made plane or 
curved as above, according to the simplicity of construc- 
tion desired. A small rudder can also be fitted. The 
model need not be more than 18 in. wide, and the main 
planes about 3in. across and 3in. apart. Ib can be 
made in a few minutes from the thin splines, such as 
certain blinds are made of, and covered with tissue 
paper. The angle of the front plane and the position of 
the centre of gravity must be adjustable. The latter 
should be about x in the diagram, and can be moved by 
moving the ballast in the form of a match-box filled with 
putty, or something of that sort. 

This simple model can be made to glide down, after 
adjustment, at a surprisingly small angle, and when 
‘flapping energy ” is imparted to it by gently and care- 
fully throwing it, it will glide horizontally (but not to all 
eternity), or can be made to rise; and the experimenter 
will realise that if it were pes an intelligence for con- 
trolling the front na and suitable side-planes, and also 
means for propelling itself occasionzlly, a very fair 
imitation of a bird would be the result. 

When gliding upwards or horizontally the energy 
imparted soon a out, even if the planes are curved, 
and the model falls to the ground. In the case of a bird, 
an adjustment of head and tail to bring it into the down- 
gliding position, or a short period of flapping, would pre- 
vent this. 

The reason that Mr. Kgpteyn observed the following 
gulls gliding so splendidly when there was a strong wind 
against the ship is this: that the galls, in order to keep 
up with the ship, which has a high velocity through the 
air, have to fly very rapidly, consequently they possess 
more kinetic energy relatively to the air, and can glide 
for longer periods than when they are flying more slowly; 
but the flapping periods must be longer as well. 

If Mr. Kapteyn will notice the following gulls again he 
will probably find that when the wind is against the ship 
the length of the glides (if I may use the word) will 
roughly proportional to the velocity of the ship through 
the air; that when the ship has very little velocity 
through the air the gulls cannot keep their station without 
circling round, and that when the wind is coming up aft 
the gulls have to fly towards the stern. 

I hope Mr. Cree Brown will not think that in the fore- 
going remarks I am ignoring my own warning, as he di 
in the case of the balloon and the gust. He said that a 
gust would not “‘hit” the balloon, that the only effect 
would be to tilt the whole, and that the light gas-bag has 
a tendency to aceelerate faster than the surrounding air. 
Now the gust would “hit” the gas-bag for the reason that 
it has inertia, and resists change of motion, although it 
has a less density than the air. But since the total , ohn 
on it is large, owing to its large area, and its mass is 


small, it would not resist it for long. This is indisputable ; 
but why should the bave a greater acceleration than 
the surrounding air, which is equivalent to the balloon’s 
moving through the air in the same direction as the gust ? 
However, this is not essential to the discussion on the flight 
of birds, but I do not like to think that I have fallen into 
the trap, especially as Mr. Cree Brown has accompanied 
me, @ fact which is evident from his next statement, “*. . . 
and the heavy car (will accelerate) more slowly than the 
surrounding air.” This is quite true, but if it has a less 
acceleration than the air, the air must have an accelera- 
tion relative to the car. In other words, owing to the 
considerable inertia of the car, the gust (if it exists) 
would be felt, as I said in my letter. The whole balloon 
has the same density as the air, but it still has mass, and 
therefore inertia, so that it will resist the gust as a whole, 
the car resisting more than the bag; hence the tilting. 
As I write a balloon with a long trail ropeis passing east- 
ward, over West Ham, in a stiff breeze. The balloon is 
perfectly vertical, and so is the trail-rope, and neither is 
tilting or swaying, thus confirming ~ statement. They 
are suspended in air, of which all the parts are at rest 
relatively to each other. 

Mr. Challis, the wing advccate, should remember that 
Nature was handicapped when she produced the bird, 
in that she could have no revolving parts. The leg of a 








man is the spoke of a reciprocating wheel, and the foot 
is part of the rim. At every step the leg has to be 
accelerated from rest and retarded to rest, the body has 
to bs lifted up, and when it is let down not a particle of 
the energy given to it is returned tothe muscles. In 
addition to this, the body has to be precariously balanced 
at every step ; all these being demands for energy, beside 
which the friction of the foot on the ground and the 
joints of the leg are insignificant. Yet these are the 
only demands for energy in the wheel—Man’s improved 
copy of the leg. 

As it is with the leg so it is with the wing. The 
lier-blades, which have to be 

s aeroplanes simultaneously ; and if at any time, 
as when near the ground among gusts, a great demand 
for balancing occura, the propelling functions must be 
suspended whilst the delicate balancing is going on. 
Then the energy wasted in accelerating and retatding 
the wings must be much greater than that used in over- 
coming friction. and, when rising, gravity. I do not 
think anyone will contest my statement that birds’ wings 
have @ screw-propeller action; and a few diagrams of 
resultant velocities will convince anyone who has already 
accepted the above that the screw action and the aero- 
plane action can actually go on at the same time. 

But why birds? Why not insects? Surely an imitation 
(improved as the leg was improved) of a dragon. fly or a 
bush-wasp would be a great success. 

Hoping you will not be seriously inconvenienced by 
this inordinate length of letter, 

I am, Sir, yours faithfully. 
‘, V. Haroreaves. 
203, Ham Park-road, Forest Gate, London, E , 
May 24, 1908. © 


wings of a bird are pro 
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To tae Epiror or ENGINEERING. 

Sir,—I have much pleasure in informing Mr. Herbert 
Chatley that the centre of pressure on the blades is about 
one-third of the width of 6 from the front edge. The 
centre of pressure may be shifted to some extent, forward 
or aft, by altering the curvature. 

The position of the centre of pressure is not materially 
shifted by altering the angle of inclination within reason- 
able limits. 

The total thrust, elso the total lift, depends almost 
entirely upon three conditions :—(a) the fairness of the 
curves ; (6) the smoothness of the surfaces ; (c) the direc 
tion of the current after leaving the e. 

Yours faithfully, 
Horatio PuHIi.uirs. 

West Barnham, Sussex, May 25, 1908. 


To THe Epitor or EnGingerinc. 
Srr,—*‘ One man can take a horse to the water, but 
twenty cannot make him drink.” Your Sussex corre. 





be —— does not shine as an observer ; he fails to notice 
t 


the very measurements he asks for are actually given, 
in detail, in my short letter from which he quotes. 
Indeed, they form the basis of the calculated result. For 
greater euney these measurements were carried out 
simultaneously by three observers. One person noted the 
time in seconds — nothing else; another counted the 


id | revolutions of the system—nothing else; and a third 


measured solely the distance travelled over by the system. 
Further, these experiments were repeated with concordant 
results. May I point out that “smoke - jack effect” 
depends on sercw action; so does a windmill, But screw 
action was, here, expressly eliminated (since the plate 
corners were in vertical ). : 

Were screw action the cause of the rotation (say, on the 








upstroke), it would have been reversed on the down 


ae ody whereas the rotation was continuous on both 
strokes. 

The figures given are either correct or incorrect. In 
the former case they lead to the conclusion stated. 

To escape from this conclusion, these figures must be 
shown to be erroneous, or the reasoning to be unsound. 

So far none of your readers have addressed themselves 
to these points. 

Now for the second half of the problem, that which 
deals with the horizonal component of the velocity. This 
bas not been overlooked or omitted by me, as suggested. 
The subject was intentionally postponed until the figures 
concerning the first half had been either disproved or 
accepted. Any proof, to be satisfactory, must, of course, 
explain how the gliding bird is not only not blown away, 
down wind, but is enabled to keep its station ; nay, even 
to p ss against the wind, without flapping. This last 
evolution I have seen performed by pigeons and by rooks ; 
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not by an exceptionally gifted aged bird, but by the whole 
flock (say, of twenty); not for an occasional lucky yard 
or two, but for a good quarter of a mile. 

If a stationary, air-borne gliding bird depresses the 
front edges of its wings, it will move forwards and down- 
wards like any mechanical glider, say, 10 ft. forwards and 
2 ft. downwards. Now if the speed of the wind be above 
the critical apeed (at which the bird is just air-borne and 
no more), there will be an excess of lift, which excess, at 
a certain wind velocity, will be capable of lifting the bird 
bodily upwards through 2 ft., in the exact time occupied 
by the downward and forward glide. During this period 
of time, let the bird be blown backwards, say, 8 fe. Then, 
under these conditions, the bird’s flight will be the re- 
sultant of three motions which occur simultaneously. 
If, however, for the sake of clearness, we suppose there 
motions to take | see successively, wo can reprisent the 
proceeding by a diagram A B C D, showing :— 

1. Adownward glide A B of, say, 10 ft. 

2. An upthrust B C of, say, 2 ft. 

3. Seer backward motion of translation C D of, 
say, t. 

4. A horizontal forward mover-ent of the bird from 
A to D as the resultant of the three previous motions. 

Final result: the bird will have progressed against the 
wind from A to D without flapping. 

I am, Sir, yours faithfully, 
May 26, 198. Wa rer Cuip, 





To Tue Epitor oF ENGINgERING. 


Srr,—I was pleased to peruse the common-sense letter 
by Mr. E. A. Watson, which appears in your issue of the 
22nd inst. Personally, I think that this letter and the 


one by T. G. Challis are, to use the latter’s words, ‘‘as 
wide as the poles asunder ” in their sense. 

To be correct, the letter by T. G. Challis should 
have been labelled ‘‘ This is a goxk.” If we are to solve 
the problem of flight by the “flapping” of wings « la 
Nature, why do we not build locomotives with legs to 
walk ‘‘as doth the cow;” also, why do we not imitate 
Nature, and propel our ships by means of a tail ‘‘as doth 
the fish?” Such ideas are simply childish. 

ours faithfully, 


Joun Kirxsy. 
The Grange, Pilsley, Chesterfield, May 23, 1908. 





THE QUEBEC BRIDGE DISASTER. 
To tue Eprtor or ENGINEERING. 

Sir,—In your issue of May 1, Professor Keelhoff has 
criticised my formula for the shear stress in columns, 
assuming that I had overlooked the transverse reactions 
at the ends of the column, nec ssary to balance the moment 
of the eccentric forces P, P. I presume thas in this he 
was misled by my omission to ehow the transverse forces 
Q, Q in Fig. 4 of my previous letter. As a matter of 
fact, however, it has been Professor Keelhoff, and not 
myself, that is guilty of neglecting these reactions in 
deducing the maximum shear. F 


Professor Keelhoff writes S = -- P = , but this 
a 
formula takes into account only the shear component due 
to the forces P, and neglects the component due to Q. 
The true expression for the shear is therefore, as will be 
evident on reference to the figure overleaf, 
S=-P4%+Q 
daz 


Making this correction in Profeseor Keelhcfi’s figures, 





we get . 2 
o 
9 3/2 f, 
Baas, = "AP — = -1) +7. 
sin a/% 
Zr € 
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= 9p 22% 
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sin —- / . 
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which is exactly my formula. Had Professor Keelhoff 
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uced the shear from the usual form S= -'== 

9: ny d¢| BUILDINGS AT THE FRANCO-BRITISH EXHIBITION. 
he would have got the same result as above. 
._ In his letter he declares that he has never seen tests|CQNSTRUCTED BY MESSRS. GEORGE SANDS AND SON, ENGINEERS, NOTTINGHAM. 
in = — —- as i KT in the — —_ 
cated in the annex re. It is fortunate, therefore, For Description, see Page 712. 

that I am able to refer him to the test of the model chord ( __ ge 718.) 
for the Quebec Bridge, of which particulars were pub- f) 
lished in your issue of May 1. 

The method of failure, as represented in the drawin 
there given, proves the correctness of my theory. Bend- 
ing in this case has occurred exactly in the fashion repre- 
sented in the diagram below, and the shear is not only a 
maximum in the centre, but is also large. In the case of - oul . : ‘- 
short columns this shear is nearly constant at all points. \ 7;/ = Fs ‘ }«3+9 T.Standaro 
I cannot agree, moreover, with Professor Keelhoff's state- i ‘“¢ < i" #7 A 2<sBeu kr. 
ment that it is inconceivable that the loading of a column 103. FS F see —— eS peta 
eccentrically should strengthen it, since the greater yl B | Segr oS] f | 
strength of a fiat-ended, as compared with a pin-ended ste de 
column arises essentially from the fact that with flat ends Es TIE GIRDER FOR TOP OF RIBS. 
the load need not pass centrally through the ends. pray 

Further, I do not think he is correct in holding it 
necessary to proportion the bracing on the basis of the 
ultimate strength of the column. The actual working 
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load P is commonly one-fourth to one-fifth of the Euler 
value P,, in order to make certain that the fibre stress 
rhall not increase greatly with small accidental increases 
in the load, which would be the case if P were but little 
less than P,. The use of such a so-called factor of safety 
does not, in fact, imply that the column could actually 
carry four to five times the working load. In the same 
way the shear will be nearly proportional to the load, so 


long as -7 is small, say, } to }, and hence there is the 
oe 
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same security against casual defects in the bracing as in 
the other portions of the column when these are calculated 
with the same fibre stress. 

With respect to Professor Keelhoff’s formula— 


8 =(R'2 - Pp)”, 
al 


/f Column 
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TI would point out that this gives the shear only at the 
ends, and leads to the value S = 0 at the centre. The 
quantity (R’ 2 — P) is, moreover, totally unknown. 

In his demonstration, taking R’ as the safe compressive 
stress, and P as the safe load, we have 


(3) -R2-Pr 
dx/o P “fi 


and in his letter published in your issue of September 27 
last he writes 
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Similarly, if Ps be the ultimate load, causing a fibre ae a ors ee Ef 
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and Tetmajer’s formula gives , S08F ' 
l tS a Rs Sa SERS Tot B8ths 
Ps = Rs (2 — a } : : — 10 heFlange PU 
Tr * LY “a? is ‘ . r 
Substituting we get ys 


(32) = 


da), 














| \9: 56 Web Plates | Fig 102 
or the slope is the same for the load P as for the load Ps, Sameer. LG 
which is impossible. The reason is to be sought in the 


1 : GROUND PLAN 
fact that in Tetmajer’s formula P = C({1-a - ; C is 
not the maximum fibre stress corresponding to the load 
P, and a relation between R’ aud P can not thus esta- 
blished. Such a relation is, however, necessary to esta- 
blish Professor Keelhoff’s formula, as otherwise S may 
have any value dependent i\pon those chosen for R’ and 
P, and no idea is given as to the factor of safety against 
failure by shear. 
Taking my formula 














t/a 

2 f, 2r . 

§ =p ———_= 
l i a Ce 
sin / *. 
an eccentricity of but 0.1 r is sufficient to explain the failure 
of chord No. 9 of the Quebec Bridge, and of the model 
tested by Mr. Burr. Such an eccentricity is well within 
the bounds of possibility. 
The formula includes, of course, the unknown eccen- 
tricity fo, but every practical engineer can select a safe 
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Series A. 
BUILDINGS AT THE FRANCO-BRITISH EXHIBITION. [~~ 
CONSTRUCTED BY MESSRS. GEORGE SANDS AND SON, ENGINEERS, NOTTINGHAM.| Alloy No. | 
wer Pasmnia 
(For Description, see Page 712.) tet | Cees) ae a 
4 a, : oro. per = per — at gg 
2 0.65 6.13 3.08 0 05 
3 0.67 6.04 5.92 0.08 
4 0.65 6.29 9.12 0.04 
5 0.67 6.18 12.50 0.06 
6 0.67 604 14.48 0.C9 
7 0.71 6.25 16.38 0.05 
8 0.68 5.86 17.50 4,08 
9 0.64 6.24 17.69 0.07 
10 0.67 5.94 18.86 0.10 
Seria Bo 
Composition 
Alloy No. - - . 
Carbon. | Chromium. | Tungsten. Silicon. 
per cent. per cent. per cent. per cent. 
ll 0.63 as 19.28 0.07 
12 0.63 1,12 19.40 6.06 
13 0.68 3.01 19.37 0. 
i e | ot | te | RE | oe 
7 h| G4 ‘ 07 
i+ = 15 0.61 7.30 17.85 0.08 
16 0.72 7.95 17.20 0.08 
FRONT 
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explanation, and its further object 
was to throw, if possible, some light 
on the term ‘‘ red hardness,” which 
was introduced by Mr. Taylor, in 
his paper on the “‘ Art of Cutting 
Metals.” 
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7. i. — Sard wom WERE Sells In order to trace the influence of 

_.& . : riveted on. ke | chromium on high - apent mag | it 

PS ie. FRY ‘o° . I x was necessary to start with an alloy 

Tr hd containing the usual carbon and 

tungsten percen in such steels, 

and gradually add increasing amounts 

value for this. I suggest that asa safe value f, be taken | of chromium, a similar method being adopted with regard 
as 0.187, to tungsten. 


For short struts having a ratio ge 100; fy can be con- 
r 


Stand constant, as the bending in such cases will always 
smal, 

In a detailed study of Tetmajer’s results which I 
have published in Ingenioren I have found that f, de- 


creased markedly when 1S 100, 
r 


Yours truly, 


Copenhagen. CaRL JENSEN. 





FUNCTION OF CHROMIUM AND TUNGSTEN 
IN HIGH-SPEED TOOL STEEL.* 


By C. A. Epwarps, Research Fellow and Demonstrator 
of Metallurgy, Victoria University, Manchester. 
Tie research was suggested to the author by a state- 
ment in Professor ter’s paper on the “Types of 
Structure and Critical Ranges on Heating and Cooling 
High-Speed Tool Steels,” to the effect that the presence 
of chromium in high-speed steels appeared to need some 





* Abstract of report on research work carried out 
during 1907-1908, contributed to the Iron and Steel 
Institute. The report consists of twenty-six pages of 
typewritten foolscap, and is accompanied by twenty-three 
photo micrographs and fourteen plates of curves, which 
; oo a a in the Journal of the Iron and Steel 

uuk, 





The alloys were placed at the author's disposal by Sir 
W. G. yy ianad 4 Whitworth, and Co., Limited, and 
had the composition shown in the annexed tables. 

The Brinell ball hardness tests show that high-speed 
tools, when hardened, are much harder than carbon s 
and for alloy No. 13 the exceptionally high figure 866 
was obtained. This, so far as the author is aware, is the 
highest figure recorded for a steel of any kind. 

Cutting Tests.—From each of the steels tested two tools 
of different shapes were made (round and square-nose), 
and the cutting speed obtained at which they failed after 
running for twenty minutes with }-in. cut and ,y-in. 
traverse. All the tests were made on the same steel 
forging, of the following composition :— 


Per a 
Carbon 0. 
Silicon 0.12 
Sulphur ... 0.027 
Phosphorus be ite 0.029 
Manganese hin } 0.63 


After considering the effect of hardness on the cutting 
efficiency of the tools, experiments were made with two 
of the round-nose tools, after case-hardening at 1200 
deg. Cent. for three hours. The results are shown in 
Table XIL., and su — the author's contention that the 
higher the degree of rdness (compatible with toughness 
and with the same degree of red-hardness) the better the 
cutting efficiency of such tools. , . 

Sections hardened by heating close to their melting- 
point and quenching in an air-blast were tempered at 








various temperatures and examined under the micro- 
scope. The polygonal crystals of a hardened high-speed 
steel are transformed into the martensitic structure at 
about 680 deg. Cent. At 680 deg. to 730 deg. Cent. a new 
brittle constituent is formed. 

Taste XII. 





Composition. on ~~ Cutting | 
peeds. i 


abetealt Increase. 
| j 


Alloy | 
No. 


| Tungsten. Chromium. | Normal. a ey 
| ‘ 








per cent. | percent. | percent. percent. per cent. 
10 18.86 | 5.99 53 61 18 
18 19.37 3.01 44.5 62 14.5 





The structure of the nose of a high-speed tool is com- 
pletely changed on cutting at its maximum speed for 
a. minutes, and traces of the brittle constituent are 
evident. 

The hardness of these steels is not appreciably affected 
by heating to 730 deg. Cent.; but the s' asa whole, 
becomes brittle, and will sometimes break under a load 
of 3000 kilogrammes. Therefore the failure of a tool is 
probably due to the nose having reached the temperature 
at which the brittle constituent appears, and not to the 
loss of “* hardness ” or red-hardness. 

All the cooling curves of alloys containing more than 
3 per cent. of chromium and 6 per cent. of tungsten, 
taken from 1200 deg. Cent., show a critical range begin: 
ning at about 380 deg. Cent., whilst the same alloys 
cooled from 1320 deg. Cent. show no critical ranges 
below 900 deg. Cent. In the opinion of many workers 
on high-s tool steels, the change from hardening to 
pearlite carbon, which takes place at about 700 deg. 
Cent. in carbon steels, is retarded by the mere presence 
of such elements as chromium, tungsten, and molyb- 
denum when cooled from 1200 deg. to 1300 deg. Cent. 
Mr. Osmond says this change is lowered in proportion as 
the quantity is raised above the eutectoid composition. 

It bas been shown by Mr. Swinden that the maximum 
lowering effect of 3 cent. tungsten is about 130 deg. 
Cent., so that, if Mr. Osmond’s theory is correct, the 
change-point of an alloy containing 19 per cent. of 
tungsten would be lowered to —133 deg. Cent. This can 
hardly be the case ; for, just as it is impossible to anneal 
a carbon steel without cooling below the (Ar 1) carbon 
change-point, so it would be impossible to anneal a 19 
per cent. tungsten steel by heating to about 800 deg. 

mt. if the carbon change-point occurred at —133 deg. 
Cent. Moreover, all the steels show what is generally 
termed the lowered Arl point at about the same tem- 
perature—namely, 380 deg. Cent. 

Accordingly, the author is of the opinion that the low 
point is not Ar 1 lowered by tungsten, but that a carbide 
of tungsten is slowly formed at about 1200 deg. Cent., 
—_ has a critical temperature quite independent 
of Arl. 

As there are no critical | emo below 900 deg. Cent. 
when the alloys are cooled from 1320 deg. Cent., there 
can be neither carbide of iron nor the h hetical carbide 
of tungsten present, but rather would it seem that the 
carbide of tungsten, first formed at about 1200 deg. Cent., 
combines with the chromium at — tem tures to 
form the double carbide. This double carbide is held in 
solution on cooling, even slow cooling, but on heating it 
is deposited at 670 deg. to 730 deg. t., and is slowl 
decomposed at higher temperatures just into the carbide 
of tungsten, and on soaking iron carbide is again formed. 
The function of chromium in high-speed tool steel, as 
deduced from this research, is to impart to the alloy: 
when cooled from very high temperatures—a high 
degree of hardness, and i the resistance to tem- 
pering. This age however, is nr ible when oe 
necessary amount of tungeten or molybdenum 1s presen 

The question as to what befalls Ar3 and Ar2 when 

hromium-t t are cooled from high tempera- 








4 steels 
tures is considered, and a tentative explanation given. 
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THE COHESION OF STEEL. 


On Monday, May 18, a paper on ‘‘ The Cohesion of Steel, 
and on the Relation between the Yield-Points in Tension 
and in Compression,” was read by Mr. G. H. Gulliver, 
B.Sc., A.M.I. Mech. E., before the Royal Society of 
Edinburgh. 

The author said that in a homogeneous, isotropic solid, 
the directions of maximum shearing stress are inclined at 
45 deg. to the directions of principal stress. If u = tan @ 
be the coefficient of internal friction, the surfaces of 
sliding are inclined at a = (45 deg. + /2) to the direc- 
tions of principal tension, and at 6 = (45 deg. — 9/2) to 
the directions of V sagem or compression. Experiments 
upon steel bars under simple tensile stress give a=50 deg., 
@ = 10 deg., » = 0.176. This value of » corresponds 
closely with the ordinary coefficient of friction fur dry 
metallic surfaces. Assuming that the material yields 
under a tensile stress for the same limiting value of fric- 
tional resistance as when under a compressive stress, the 
ratio of the yield-point in tension to that in compression 
is calculated as 0.705 for steel, but from direct measure- 
ments the ratio appears to be higher. ex. 

The shearing stress oe 4 a surface of sliding is always 
greater than the frictional resistance due to the normal 
stress upon the same surface. The additional frictional 
resistance required to balance the shearing stress is 
assumed to be due to a cohesive forcs acting normally to 
the same surface, and the value of this cohesion for steel 
is calculated as equal to a stress 3.384 times that which 
corresponds with the tensile yield-point, or to 2.384 times 
the compression yield-point. (2.384/3.384=0.705). A bar 
cannot break in tension until the stress is equal to the 
cohesion in some part of the specimen. ‘I'he values 
of the cohesion for a number of bars are calculated from 
their yield-points, and these values are found to agree 
very closely with the actual stresses in the bars at rupture. 
The fracture of a bar under tensile stress should begin in a 
direction normal to the axis. Numerous experiments 
confirm this. 





BrrMIncHAM Corporation Tramways.—The tramway 
committee of the Birmingham City Council reported at 
its last meeting that the gross profits for the past year 
had been 121,000/., and after making provision for interest 
and sinking fund, there remained a disposable balances of 
72,0001. Of this amount it is proposed to place 37,0000. 
to the reserve fund, and to contribute the remaining 
35,0002. in relief of local rates. 


More American Iron Ornt.—The limits of the Mesaba 
iron-bearing belt are being gradually extended west of 
the Mississippi. Merchantable ore has been found west 
of the west bank of Pokegama Lake, about 5 miles south- 
west of Grand Rapids, and a good deal of drilling is in 
progress west and south from there. This marks an 
important advance in the geological knowledge of the 
Mesaba formation, for until recently no merchantable 
ore had been found west from Grand Rapids. 


Frencu Rotune-Stock.—The expenditure of the 
Northern of France Railway Company last year for 
additional rolling-stock was 154,924/; the aggregate ex- 
penditure made i the company under this heading to 
the close of 1907 was 18,229,032/. Last year’s deliveries 
comprised twelve four-cylinder compound locomotives, 
one four-wheel coupled compound locomotive, and 252 
trucks of various kinds. Further orders completed, or in 
course of execution, this year comprise 69 locomotives 
and 2373 carriages, vans, and trucks, 


Becotan Coat Imports.—Coal was imported into 
Belgium in the firat four months of this year to the 
extent of 1,700,530 tons, as compared with 1,734,346 tons 
in the corresponding period of 1907. The following were 
the principal imports :— 

1907. 
Tons. 
896,127 
220,470 
695,279 


1908, 
Tons. 
866,094 


Country. 
Germany 
France. . a 207,993 
Great Britain. . ok 986,414 
It will be observed that there was rather a general con- 
traction of imports this year. Holland wa, however, an 
exception to this remark, having taken 39,907 tons, as 
compared with 19,455 tons. Coke was imported into 
Belgium to April 30, this year, to the extent of 116,200 
tons, as compared with 124,347 tons. 


Tue INSTITUTION FOR TgsTING MATERIALS AT STOCK- 
HOLM.—The director—Mr. Gunnar Dellner—of the In- 
stitution for Testing Materials, connected with the 
Royal Technical High School at Stockholm, has retired, to 
resume his private work as engineer, and Mr. J. O. Roos 
af Hjelmsiiter has boen appointed in his stead. The 
latter was chiefly e in researches on the influence 
of ni nm in iron, and th’s investigation will con- 
tinued by Dr. Hjalmar Braune. At the end of 1907 the 
staff of the Institution consisted of the director, two 
chiefs of departments, nine assistants, and attendants and 
men. The electric laboratory and the laboratory for 
charcoal had recently been established under Dellner’s 
superintendence ; the latter laboratory had been founded 
on the instigation of the Jernkontor. The number of 
tests had risen in 1907 to 6743, against 6089 in 1906, and 
the fees received had proportionately increased. The 
iron and steel tests num 1059 ; there were, in addi- 
tion, 140 tests of cast iron, 113 of copper, and 69 of other 
metals. Brinell ball tests are performed with a machine 
of system “alpha,” for loads of 500, 1000, 2000, and 
3000 kilogrammes. We described a machine of this type, 
constructed by Messrs. J. W, Jackman and Co., on page 
661 of our issue of May 15, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday being the 
Glasgow “‘ Victoria Day ” holiday, the pig-iron market 
was closed. hen business was resumed on Friday 
morning Cleveland warrants were steady in tone, but 
no transactions were recorded. Closing sellers quoted 
493. 9d. cash, 493. 6d. one month, and 493. 14d. three 
months. In the afternoon the market was strong, but 
only one Cleveland warrant changed hands at 493s, 9d. 
cash. The close was firm at 493. 11d. cash, 493. 9d. 
one month, and 493. 6d. three months sellers. On 
Monday morning a strong tone again prevailed and 
Cleveland warrants were doing at from 503. 3d. to 
50a. 1d. cash, at 503. nine days, and 49s. 6d. three months. 
At the close sellers quoted 50s. cash and one month, and 
493. 74d. three months. The turnover amounted to 2000 
tons. In the afternoon the market maintained a fairly 
firm tone, but business was quiet. The dealing consisted 
of one Cleveland warrant at 49s. 6d. three mon and 
closing quotations were 503. cash, 493. 10}d. one month, 
and 493. 7d. three months sellers. On Tuesday morning 
the improved tone of the market continued, but only 
two lots of Cleveland warrants changed hands. These 
were at 503. 2d. seven days, and 493. 91. three months, 
and at the close prices were firm at 503. 2d. cash, 
503. one month, and 493. 9d. three months sellers. 
In the afternoon business was at a standstill, no dealings 
taking place. The market was, however, steady, and at 
the close sellers’ quotations were 50s. 3d. cash, 503. one 
month, and 493. 10$d. three months, while buyers quoted 
3d. less for the first two, and 34d. less for the latter 
postion. When the market opened to-day (Wednesday) 
the tone was steady, but the only transaction consisted 
of 2000 tons of Cleveland warrants at 50s. nine days. 
At the close of the session there were sellers at that 
figure for cash, one month, and three months. In 
the afternoon there were no dealings of any kind, 
and prices kept fairly steady. Cleveland warrants, at 
the close, were quoted unchanged at 503. cash and one 
month, but easier at 49s. 8d. three months sellers. There 
were buyers at 493. 9d. cash and 493. 6d. one and three 
months, The following ara the market quotations for 
makers’ (No. 1) iron :—Clyde, 61s. 64.; Gartsherrie, 62s.; 
Calder, 623. 6d.; Summerlee, 633. ; Langloan, 68s. ; and 
Coltness, 88s. (ail shipped at G w); Glengarnock (at 
Ardrossan), 63s.; Shotts 
(at Grangemouth), 68s. 6d 


Sulphate of Ammonia.—Little business has been re- 
corded in sulphate of ammonia during the past week, and 
the price is unchanged. The quotation to-day is round 
12/. 7s. 6d, per ton for prompt business Glasgow or Leith. 
Loy amount shipped from Leith Harbour last week was 

9 tons. 


Scotch Steel Trade.—The condition of the Scotch steel 
trade cannot be reported as showing any sign of improve- 
ment. Specifications are as scarce as ever, and there are 
practically no new orders being placed for heavy material. 
Although the industry has not a very bright outlook at 
present, the probable resumption of work at the various 
shipyards at an early date has created a better feeling 
all round. But even if the conference at Carlisle 
to-morrow (Thursday) should end amicably, some 
little time must elapse before even the majority of 
the men can be arranged for at the yards. Shipbuilders, 
as is well known, have not a great deal of new work 
booked; but all the same, they have a number of orders to 
give out, and these the steel-makers are anxiously wait- 
ing for, as recent events have caused a lot of machinery 
to be thrown idle. Some keen competition by West 
Coast of England makers is being felt here, and these 
producers are also doing their best to secure the Irish 
trade in plates. At a meeting of the Scotch Steel- 
makers’ Association, held yesterday, it was decided to 
make no alteration in the present official list of prices. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland has not improved, but, at the same 
time, it is not any worse this week. The position of 
affairs is, however, far from satisfactory, the number of 
shifts being so limited. The foreign competition does 
not grow any less, and quite a respectable quantity of the 
manufacture is being used locally. The makers here are 
accepting some shipment orders at a figure which is said 
to be a good bit under the local selling rate. 

Shipbuilding.—The shipbuilding saperieg in Scotland, 
as elsewhere, has recently been passing through a bad 
time, owing to the lock-out of the wood-workers con- 
sequent on the trouble on the North-East Coast. During 
such a time it was only to be expected that very little 
would be done in the way of new booki It is just 
reported that a local firm of shipowners 
with one of the Port Glasgow shipbuilding firms for a 
tramp steamer of about 7390 tons. Competition for this 
order is said to have been very keen, and the price at 
which the contract is fixed is reported to be a very low 
one, The Clyde Shipbuilding and apenas Company, 
Limited, Port Glasgow, are also reported to have booked 
an order for a new steamer. 
bit disabled by this dispute, and much satisfaction was 
felt this week when the result of the ballot became known. 





Batpwin Locomotives. — The Baldwin Locomotive 
Works, Philadelphia, report an increase in the volume of 
orders received of late. The new orders secured have 
related principally to engines required by minor Ameri- 
can railroads. A little export business has, however, 
been closed. The Baldwin Works have been for some 
months running short time with a reduced staff. Work- 
ing ee have, however, been now increased to five 
per day. 





(at Leith), 633. 6d.; and Carron | 


as contracted | Ma. 


General business has been a | N 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Useful Railway Appliance.—A new form of ramp 
for use in the case of derailment of rolling-stock on ruil. 
ways has recently been put upon the market by Messrs, 
Samuel Osborne and Co., Limited, of Sheffield. ‘he 
appliance is called the ‘‘T. P. patent ramp,” and is made 
of the best toughened steel, and so designed that no 

rt of it projects above the rail-level, and it therefore 
i no obstruction to the free passage of the wheels 
that are on the rails. The samo firm have also in 
use a novel device for the arrest of the sparks given 
off from foundry cu s, thus abolishing a source of 
danger in high win The contrivance consists of an 
arched flue connecting the cupolas, in which baffie-plates 
prevent the particles of heavy dust, &c., from escaping 
through the gas outlet, and direct them down in the 
unused cupola, when they can easily be removed. 


A -Prosperous Concern.—In the thirty-fifth annual 
report, just issued, of the Hallamshire Steel and File Com- 
pany, Limited, Neepsend, Sheffield, the directors state 
that the net profit for pot po is estimated at 9881/. 1s. 7d., 
to which has been added 3907/. 4s., the balance brought 
forward from the previous year, making a total of 
13,7887. 53. 7d. The net profit upon the previous year’s 
working amounted to 7843/., making last year’s increase 
2038/. The directors recommend a dividend of 45s. per 
share, equal to 15 per cent., placing 2000/. to reserve 
for equalisation of dividends, and carrying forward 
50387. 5s. 7d. Mr. F. P. Smith is the retiring director, 
and seeks re-election. 


Tramway Material Contracts.—Last week news reached 
Sheffield of the successful tendering of several local steel 
firms in connection with the London County Council’s 


| contracts for steel tyres for electric-car wheels. Altogether 
| six firms tendered from Sheffield, and that of 
' Henry Bessemer, Limited, has been accepted. Messrs. 
| Edgar Allen and Co., are also to receive an order for 
| steel castings for 175 cars, Messrs. Cammell, Laird, and 


essre, 


Co. and Messrs. Steel, Peech, and Tozer for axles and 
tyres, and Messrs. Hadfield’s are to make the wheel- 
centres. Messrs. Cammell, Laird, and Co. will also 
manufacture the springs for the cars. 


Iron and Steel.—The feature of the iron and steel trades 
of Sheffield during the week has been the distinct signs of 
returning activity with America. This trade was stopped 
suddenly a few months back by the financial crisis in a 
York, and, as was anticipated by manufacturers at the 
moment, it has taken considerable time to return to 
former activity. Inquiries for tramway and railway 
material have been prevalent of late from American 
customers, and it is hoped these will develop substantially. 
Indian State Railways have been important supports of 
Sheffield heavy branches this year, and the demand for 
wheels, axles, rails, and other requisites continues fairly 
firm. Tenders for various important workings in India, 
Germany, and South Africa have been sent in by various 
local houses. The lighter branchesshow a steady feeling, 
though the demand for high-speed steel does not improve, 
Tungsten has fallen a further 34., it being now priced at 
23. 3d. per pound. 


South Yorkshire Coal.—Local collieries, after adhering 
to full prices for house coal, have decided to decrease the 
lists by a shilling as from June 1. This is the first 

uction since the early part of last summer for this 
blend of fuel. Manufacturing fuel sells fairly steady, 
though the all-rovnd depression in the steel trades has 
affected the demand. Nothing has as yet been done in 
regard to the renewal of railway contracts, which fall due 
at the end of next month. The Great Kastern Railway 
have invited quotations, but this company takes very 
little coal from South Yorkshire pits. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Genuine traders consider 
that values of Cleveland pig iron have settled to what the 
situation justifies. The consequence is that a good 


steady business is passing, and the most cheering feature 
of the market is that buyera are once more purchasing 
on forward account at prices very near current rates. 
Contracts have this week been made as far ahead as 
delivery over the autumn months. The situation is thus 
much improved, and if outside speculation in warrants 
does not again disturb trade, business promises to con- 
tinue on a fairly good scale. Shipments of pig iron for 
y have come up to expectations, having been, on the 
average, about 4500 tons per working day. Last year the 
May shipments were exceptionally heavy, owing to the 
American demand, the daily clearances approaching 6100 
tons. No. 3 g.m.b. Cleveland pig iron is 50s. 3d. f.0.b., 
though in some cases business has this week been done 
at rather less. No. 1 is 523. 3d.; No. 4 foundry, 493. 3d. ; 
0. 4 forge, 483. 3d.; and mottled and white, each in the 
neighbourhood of 473. 61, East Coast hematite pig; 
though hardly quotably advanced, is decidedly firmer, 
and a good deal of business has this week been done. 
Amongst those on Change here this week were large Shef- 
field buyers of hematite pig. Nos. 1, 2, and3 are firm at 
57s. 6d. Spanish ore does not alter in price, but buyers 
and sellers do not come by ee readily. The latter ask 
153. 3d. ex-ship Tees for Rubio of 50 per cent. quality, 
and point out that with the price 10s 6d. to Lis. at the 
mines in Spain, and a freight of 4s., besides other small 
charges, they cannot afford to accept less. Consumers, 
however, consider the figure too high, and they report 
that they have been able to do a little business at 15s 
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Middlesbrough warrants closed to-night 493. 9d. cash 
buyers. 

Manufactured Iron and Steel.—Little new can at pre- 
sent be reported with regard to the finished iron and steel 
industries, but with prospects of the removal of the labour 
troubles, a better feeling pervades certain branches. 
Some departments are characterised by slackness, but a 
considerable quantity of work continues to be turned out, 
and, on the whole, producers may be said to be fairly well 
employed. Specifications for shipbuilding material, 
which were withheld owing to the labour disputes, are 
now expected to come to hand. Bar producers are 
moderately off for work, and steel-rail makers are busy, 
the latter, in addition to having good contracts made, 
reporting @ fair number of inquiries. Principal quotations 
stand :—Common iron bars, 7/.; best bars, 7/. 7s. 6d. ; 
best best bars, 7/. 15s. ; packing iron, 5/. 10a. ; iron or 
steel ship-plates, 62. 53. ; iron or steel boiler-plates, 77. 5s. ; 
iron ship-angles, 7/. ; iron ship-rivets, 72. 53. to 7/. 10s. ; 
steel bars, 6/. 10s.; steel ship-angles, 5/. 17s. 6d.; steel 
strip, 6/. 15s.; steel hoops, 7/.; and steel joists, 5/. 17s. 6d.— 
all less the customary 24 per cent. discount; whilst cast- 
iron chairs are 3/. 103.; heavy steel rails, 5/. 153.; and 
steel railway sleepers, 6/. 10s. to 6/. 15s.—all net cash at 
works ; and iron or steel galvanised, corrugated sheets, 
24 gauge, in bundles, 12/. 10s.—less the usual 4 per cent. 
Messrs. Boleckow, Vaughan, and Co. are so busy in their 
yail department that they have asked the men employed 
at the rail mills to work on Whit Monday and Tuesday, 
but the employé3 have refused to accede to the request. 


Fuel.—Most classes of fuel maintain their value, but 
household coal has been lowered 1s. per ton. The local 
consumption of coke continues heavy. Average blast- 
furnace coke is eelling at 163. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—In the steam-coal market quotations for 
the best Admiralty large have ranged between 16s. and 
16s. 3d. per ton, while secondary qualities have brought 
14s. to 15s. 6d. per ton. House has been in quiet 
demand at Jate rates, the best ordi qualities chien 
15s. 6d. to 16s. per ton. No. 3 Rhondda large has been 
quoted at 19s. 6d. to 193. 9d. per ton. Foundry coke 
has made 19s. to 22s. per ton, and furnace ditto, 16s 
to 18s. per ton. As regards iron ore, Rubio has made 
14s, 3d. to 14s. 9d. per ton upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c.. 
to Cardiff or Newport. There bas been a renewal of 
interest of late in the shares of Welsh colliery companies. 


Newbury.—The Great Western Railway Company has 
commenced a new station at Newbury, which promises 
to become an important point on the route to Devon and 
Cornwall, Weymouth, Southampton, &c. This was the 
route to the West of England originally planned, but a 
deviation vié Swindon was made in consequence of the 
opposition of certain influential land-owners. 


The ‘‘ Collingwood.”—The placing on the blocks in 
Devonport dockyard of the massive stern casting of the 
Collingwood, yer pew J the glands for the twin rudders, 
and the after keel plating, weighing between 20 and 30 
tons, has enabled the work of fixing the frames and bulk- 
heads of the after section to be pushed forward. Good 
progress is also being made with the protective deck- 
es a large part of theslopes and crowns having been 
covered in, 


New Dock for Swansea.—The construction of the pro- 
posed Commercial Dry Dock for Swansea, near the King’s 
Dock, will shortly be commenced. 


Welsh Railway Trafic.—The three principal Welsh 
railways exhibit rather poor traffic results this half-year. 
The receipts of the Barry are returned at 282,046/., as 
compared with 291,9632.; those of the Rhymney at 
128,906/., as compared with 134,073/ ; and those of the 
Taff Vale at 397,957/., as compared with 401,600/. 


The Swansea Valley.—The average yield of ingots in 
the steel trade has not exceeded two-thirds of the average 
weekly production ; the demand for home-rolled tin bars 
has also been restricted. In the tin-plate trade the 
mills which have been running of late have continued to 
be busily employed, and the finishing departments have 
also been fully engaged. The bituminous-coal trade has 
shown little improvement, but there has been an active 
demand for anthracite. 


The “* York.” —An appeal has been made to the Society 
of Yorkshiremen in London to send a deputation to the 
First Lord of the Admiralty to endeavour to secure the 
revival of the name ‘* York” for a large cruiser which 
will be built at Devonport this year. 





Licnt Rattways Act, 1896.—The Board of Trade have 
recently confirmed the under-mentioned Orders, made by 
the Light Railway Commissioners :—(1) Wolverhampton 
and Cannock Chase Railway (Light Railway) Amendment 
Order, 1908, amending the Wolverhampton and Cannock 
Chase Railway Act, 1901, and the Wolverhampton and 
Cannock Chase Railway (Light Railway) Order, 1907, in 
reference to the fund deposited in respect of the applica- 
tion for the Act of 1901 and otherwise. (2) Clacton-on-Sea 
and St. Osyth . -¥ Railway (Extension of Time) Order, 
1908, reviving the powers granted, and extending the 
periods limited, by the Clacton-on-Sea and St. Osyth 

aghs ee) Order, 1904, for the compulsory purchase 
. Jands, and for the completion of the railway and works 
y that Order authorised, and for other purposes.. (3) 
Campbeltown and Machribanish Light Railway (Amend- 
ment) Order, 1908, amending the Cam town and 


Machrihanish Light Railway Order, 1 by increasi: 
Trowing powers and for J a ” 


other purposes. 





MISCELLANEA. 


A DREDGER has just been built for the Ashanti Rivers 
and Concessions, Limited, by Messrs. Arthur R. Brown 
and Co., Limited, 54, New Broad-street, E.C., for gold- 
dredging. The buckets will dredge toa depth of 25 ft. 
below water-level, and the elevator will lift to 30 ft. above 
the water-level. The bucket ladder carries 40 buckets, 
delivering at the rate of 12 per minute, or 2500 cubic yards 
perdiem. The tailings-elevator is 60 ft. long. 


In the year 1906, 3,846,501 tons of anthracite were 
recovered from the old culm and slack banks of the col- 
lieries of Pennsylvania. This is marketable small coal 
suitable for steam-raising purposes A considerable 
amount of attention is being paid to the recovery of good 
coal from among that formerly rejected as valueless, and 
the production of such coal in 19C6 amounted to no less 
than 7 per cent. of the total shipments of anthracite. 


A type of fire-box is in use on several American rail- 
roads in which the side and crown sheets of the box are 
corrugated between the rows of stays. The principle 
is carried further, and is applied also to the tube- 
plates, a ring corrugation being provided all round the 
smoke-box tube-plate, while a similar ring in the fire- 
box tube-plate extends all round the upper rtion. The 
design is due to Mr. W. H. Wood, ia, Del. Co, 
Pa., U.S.A., and boxes on this principle are in use on the 
Pennsylvania, the New York Central and Hudson River, 
and the Union Pacific Railroads. Among the advantages 
claimed for this type of box, in addition to the important 
one of reduced cost of maintenance, attention may 
directed to the fact that less stays are required, the box 
is about 50 per cent. stronger, and the heating surface is 
very considerably increased. 


The ironclad Peder Skram was launched from the royal 
dockyard, Copenhagen, on May 2. She isa sister ship to 
the Herluf Trolle, launched in 1899, and the Olfert 
Fischer, launched in 1903. The principal dimensions of the 
new ship are as follow: — Length, 84 metres; breadth, 
15.7 metres ; depth, 4.9 metres ; and her displacement is 
3650 tons. There are two vertical triple - expansion 
engines, six boilers, and two propellers; the engines will 
indicate 4600 horse.power, and the speed is to ba 15} 
knots. The Peder Skram will have two high masts for 
wireless telegraphy, and pac | is extensively used on 

for a number of mechanical purposes. Wood has 
been used as little as possible, and the furniture will, for 
instance, be made of zinc. The cost of the ship will be 
about 300,0002. The armament comprises a 24-centimetre 

n in each of the two revolving protected turrets, one 
ore and one aft, and four 15-centimetre guns, besides 
lighter anti-torpedo guns, and four submarine appliances 
for firing topedoes. 

While ferro-manganese and ferro-silicon have to be 
employed in considerable proportions when iron castings 
are to be improved, the more recently recommended reduc- 
ing agents for ferrous oxide, aluminium and the metala of 
the alkaline earth, act even in the small proportion of 0.05 
or even 0.02 per cent. Aluminium is fairly well known. 
Magnesium is now recommended and supplied for this 
me ae by the Chemische Fabrik Elektron. About sodium 
ittle has become known. Calcium and calcium-aluminium 
would appear to be most effective, according to a com- 
munication which Geilenkirchen has sent to Stahl und 
Eisen of April 22. The reaction is very violent, and 
Geilenkirchen suggests that the calcium gives rise to the 
generation of acetylene, formed by the inter-action between 
carbon and hydrogen. while the aluminium would reduce 
the ferrous oxide. Vanadium has become a marketable 
metal since the discovery of vanadium sandstones in 
California, and Moldenke, of the American Foundry- 
men’s Association, to whom we already owe the utili- 
sation of ferro-silicon, has in particular advocated the use 
of vanadium and its alloys in refining furnaces. The 
exact mode in which vanadium acts is not settled, how- 
ever. Chemists make an important use of vanadium 
compounds, both as oxidising and reducing agents. 


Ina paper read recently before the American Institu- 
tion of Electrical Engineers by Mr. L. B. Stillman and 
Mr. H. St. C. Putnam, on the subject of ‘ Electrical 
Haulage of Canal Boats,” the results were given by the 
authors of some experiments carried out by them on the 
Lehigh Canal, Pa. Electric monorail tractors and mining 
locomotives were tested. In actual working the mono- 
rail tractors proved rather less efficient than the mine 
locomotives. Under the traffic conditions existing on the 
canals on which these tests were made, boats weighieg 
23.8 tons (of 2000 Ib. } empty, or 137 tons loaded, the fol- 
lowing results were obtained with the mining locomotives 
for an average freight haul of 55.6 miles :— 
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ee 
obtained in the case of a plain unchilled hard cast-iron 
brake-block, the wheels on which they were tested being 
the usual chilled cast-iron car-wheels of American practice. 
The highest figure was obtained in the case of a brake- 
block com of a pressed-steel shell with composition 
filling, giving an area of 45 square inches, 22 per cent. of 
which was pressed steel, 78 per cent. composition. 
The weight of brake-block lost per application ranged 
from 0.0022 Ib. to 0.01725 lb. The work absorbed per 
application ranged between 1,782,000 foot-pounds in the 
case of the block giving the highest coefficient of friction 
of 0 387, and 921,000 foot-pounds for the block giving a 
coefficient of 0.20. The work absorbed per 1 lb. of mate- 
tial lost varied considerably, ehowing as large a figure 
as 554,000,000 foot-pounds in one case, and as low as 
80,000,000 foot-pounds in another. The block showing 
the best figure in this respect was one of unchilled cast- 
iron body with wrought-steel inserts to the extent of 40 
per cent. of the braking area, while the worse shoe was 
one of soft cast-iron, unchilled, and with no inserts. 


A novel method of treating sulphidic ores with chlorine 
has been introduced by Mr. C. E. Baker, Cleveland, 
Ohio, U.S.A. He places the finely powdered, tically 
oF powder in a mill charged with flint pebbles. The 
chlorine is applied in the cold ; as the ore is finely divided, 
the chlorine hberates the sulphur, combining chiefly with 
the metals ; the grinding action of the pebbles constantly 
exposes fresh portions of the ore to the chlorine, and so 
much heat is evolved that the resulting chlorides will 
melt. When the temperature is raised to 150 deg. Cent., 


be| the chlorine also attacks the eulpbur, ard sulphur 


chloride is expelled. Practically all the metals are to be 
converted into soluble chlorides; gold alone would be 
reduced by the ferrous chloride present, and is ex- 
tracted with the aid of potassium cyanides. An ore like 
Caledonian garnierite, a compound silicate of nickel, 
aluminium, magnesium, and iron, is dissolved in hydro- 
chloric acid. The solutions are to be treated electro- 
lytically or in other ways. In the account of his researches 
which Baker gave before the American Electrochemical 

iety, he emphasised the fact that the chlorine costs 
practically nothing, being a by-product of the caustic-soda 
industry. By-products are generally expected to make a 
process pay, and he said nothing about the expense of 
finely powdering his ores. Very finely divided materials 
certainly react much more energetically than coarse grains; 
but the wear and tear of such processes must be very 
great. The separation of the many chlorides is not easily 
accomplished either. 


The Gasmotorenfabrik Deutz are fitting up a special 
type of their internal-combustion engines for the utilisa- 
tion of solid naphthalene fuel. Naphthalene is one of 
the hydrocarbons isolated by distillation from coal-tar ; 
it is a comparatively inexpensive product, and an un- 
welcome constituent of coal-gas, as it is apt to condense 
in the gas-pi and to stop them + It melts at 
79 deg. Cent. (174 deg. Fahr.). A solid brick fuel would 
be very convenient in many respects for motors and 
automobiles ; but the method of starting the naphthalene 
motors may have to be improved. A special cylindrical 
vessel is fitted to the gas-engine, and the naphthalene 
is melted in this vessel by the waste heat from the jacket 
water and the exhaust. The vessel is placed above the 
gas-engine cylinder, with whose water-jacket it communi- 
cates; the water in the vessel is replenished through a 
funnel, and a branch pipe from the exhaust further 
enters the vessel ; this pipe also carries away any steam 
generated in the vessel. Naphthalene bricks are put in 
a receptacle within this vessel every two or three hours. 
The melting naphthalene passes down a pipe, which is 
jacketed by the above-mentioned branch, to the spraying 
device, which is heated by the exhaust. . The air entering 
the cylinder is also preheated to prevent the naphthalene 
from clogging the nozzles. It is certainly a drawback, as 
already pointed out, that these motors have to be started 
with petrol or some ordinary liquid hydrocarbon in order 
to make the cooling water and exhaust sufficiently hot to 
meltthe naphthalene. This difficulty might be overcome, 
however, in some other way. 


Ata recent meeting of the Western Railway Club of 
America a paper was read by Mr. R. T. Crane, of the 
well-known Crane Company, in which the author evinced 
strong opposition to technical education in the prepara- 
tion of engineers, opining that technical schools are use- 
less, and that the graduates do not make successful 
business men. The Railway Age has collected the names 


of a few past and present members of the very club before 
which Mr, Crane read his paper, which do not support 
his contention. Among these names are those of J. N. 


Barr, superintendent of motive power in succession of the 
Chicago, Milwaukee, and St. Paul Railroad, the Balti- 
more and Ohio and the Erie Railroads; the late Mr. D. 
L. Barnes, one of the best and most honoured of America’s 
consulting engineers, con with the Westinghouse 
the Baldwin 
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ASI = | . Locomotive Works, &o.; Mr. F. A. Delano, president of 
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Master Car. Builders’ Association of America brake-shoes | Canadian Pacific Railway; while among other technical 

duates who have risen to leadin 





were subjected to the pei by ge: tests:—The pr 
of the shoe on the wheel was Ib., the speed of the. wheel 
was kept constant at 20 miles per hour, 190 revolutions 
being run during the time of application, equivalent to a 
distance of 1614.5 ft. With different shoes coefficient 
of friction varied, the lowest recorded being 0.2, and the 





highest figure 0.387. The first of these figures was 


g itions in their 
profession are Mr. 8. M. Vauclain and Mr. John Converse, 
of the Baldwin Works ; Messrs. A. W. Gibbs, A. 8. Vogt, 
R. N. Duntorow, of the Pennsylvania Railroad; Mr. 
Damon of the Arnold Company; John Player, of the 
American Locomotive Company ; and others, which shows 





that Mr: Crane’s view is, at least, a marrow one. 
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FRANCO-BRITISH EXHIBITION; THE AUSTRALIAN GOVERNMENT BUILDING. 
CONSTRUCTED BY MESSRS, GEORGE SANDS AND SON, ENGINEERS, NOTTINGHAM. 
(For Description, see Page 712.) 
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PRINCIPAL DIMENSIONS, ec. 


LENGTH OVER VESTIBULES ... fies 65 Fr. 6 In. 
Extreme WIpTH = = ‘oe 9 Fr. 
CENTRE TO CENTRE OF BociEs ae 42 Fr. 
Wueet Base or Boaies ais 1“ 11 Fr. 6 In. 


Weicut or Carn UNLOADED ... - 38 Tons 18 Cwr. 




















May 29. 1908.] 


ENGINEERING. 





721 





AGENTS FOR “ENGINEERING.” 

a and Gotch, Melbourne ; Sydney ; Brisbane; 
ie Oe Henderson, Sydney, N.S. W. 

T. Willmett and Oo., Townsville, North Queensland. 
0. Adelaide South Australia. 
Melville and Mullen, Melbourne, Victoria. 

Austria, Vienna: Lehmann and Wentzel, Karn’ 

Bsteium : E. F. Satchell, 314, Place du Chatelain, Brussels. 

Canaba, Toronto, Ont. : Wm. Dawson & Chambers. 

a: John M Oo., 12, 

Franog, Paris: Boyveau and Chevillet, 22, Ruede la Banque. For 
Subscri) and Advertisements, L. . * 
Mineralurgique,”’31, Rue dela Also for Advertise- 
ments, Agence Havas, 8, Place de la Bourse. 

GerMAny, Berlin: A. Asher Co., Unter den Linden. 

‘am-Main : For Adv nts, G. L. Daube & Co. 


iy | 143. 
New ZaaLanp: Gordon and Gotch etary, Limited, Welling- 
ton, Auckland, and Christe! 


Norway, Ohristiania : Cammermeyer’s Boghandel, Oarl Johans 


Johannesburg ; and Pretoria 


SouTa AFRICA : Central News , = , Limited, Head Office— 
ape T Elizabeth, 
are ogo Durban, and the 


Bookstall & throughout 8 South Africa. Also Town 
Wm. Dawson ‘1, Long street. 
TasMaNiA : Gordon and Gotch” ban mg Limited, Launceston ; 


Hobart. 
Unrrep Starss, New York: W. H. Wiley, 43, East 19th-street. 
= : H. V. Holmes, 957-958, Monadnock Block. Sole 
for Advertisements in the United States :—Morse 
In tional Agency, 19, West S4th-street, New New York. 


ADVERTISEMENT RATES. 


for advertisements is th is three shillings for the 
lines oF uner, and eightpence for each additional line. 
average’ seven words. Payment must _—— ~4 all 
ea ‘a fe advertisements, otherwise their ion cannot 

Terms for ha se advertisements on the 
oie on the inside be obtained on a; n, The 
are 12 in. deep ‘and 9 — e, 
in width. Serial advertisements will be inserted with all prac- 
ticable regularity, but absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 

rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
week. 


- SUBSCRIPTIONS, HOME AND FOREIGN. 


“‘ ENGINEERING” can be supplied, direct from the Publisher, 
— free, for twelve months at the following rates, payable in 
vance :— 

















For the United Kingdom ............ e409 2 
a i £1 11 6 ($7.65 
in paper copies .......... ° 
besiedvoues 21 16 0 Sa.75) 
For all 7 places ‘abroad — e i ig ° 
in paper copies .......... 
Thic! >. ennnunsinn £2 6 


All accounts are payable to ‘* <pemgenmea,” LINITED. 
Cheques should be crossed “‘ Union of London and Smith’ 
Limited, Charing Oross Branch.” Post-Office Orders oh) 
made payable at bedford-street, Strand, W.O. 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Offices for Publication and Advertisements, 


35 and 36, Bedford-Street, Strand, London, W.C. 


TaLegraPuic Appress—“ ENGINEERING,” LONDON. 
Te.ePHones NomBer—3663 GERRARD. 











CONTENTS. 


PAGE 


PAGE |! 
~ er used in London Fac- || The Shipbuildin 721 


WDD <5 tere nasssieaebtacued 

H. ws. ** Indomitable” (it. cata tsaetinésomnaees 722 
lustrated) 04 | | Certain Aspects of the Work 

The New Works of Messrs. ad | of Kelvin 722 
Hans Renold, Limited (J1- I British Trade with Canada 723 


Dispute. . 


OuCOIRD® «incicscce ches 705 || The Extension of the Em- 
Commercial Motor Vehicles 706 || weed William Canal (Jl- 
eee. La 709 INE o acvedocnsnes 724 
Books Received .......... 711 | Aerial Navigation reat 
The Works of the Thorn || Purchase of Swedish Iron 

and Hoddle Acetylene ||_ Ore Deposite ............ 726 

Company, Limited, Cam- |Russian Railways and 

herwell (1Ulustrated) ry Ro Seer. 726 
The Franco-British Exhibi- i OS a Sy . 727 


tion (/Uustrated) 
Notes from the 
DG Sivec tadocguaiesodte 
“Fe tro- Concrete cantata | 


viret Clase Dining-Car for 
the Lancashire and York- 


Von © ‘snaneshie Obedeca » m4] shire Railway Company 
: “ Metallic Filament Lamps” 714|| (IlWustrated) ............ 729 
‘The Problem of Flight” } Industrial Notes .......... 30 
(Iliustrated) ...........+ 15 i Manchester Steam 
The (Qusbeo Bridge Disaster iation ...... 731 
(/lustrated) ............ am a Speed and Steam- 


Func aa of Chromium aS 
Tungsten in High. 
TookWOees Cocca svcs¥ose 


Engine Economy (Jllus- 
| Sh ~chertoeseetwnnss 

717 || Mechanical ew of 
The Cohesion of Steel...... 718 || ! Steel (Illustrated) ...... 
Notes from the North...... 718 | Boiler a ween at na 735 
Notes trom South Yorkshire 718 || The Physical Society of 
Notes from Cleveland and || London 

the Northern Counties .. a See 
Notes from the South-West 719) ENoinkerine Patent Record 
Miscellanea 719| (liustrated) 


736 


With a Two-Page Plate of a FIRST-CLASS DINING-CAR 
FOR THE LANCASHIRE AND YORKSHIRE RAIL- 


| of Is. per week with a further 6d. reduction in 


v0 | 88 naturally fruitless ; but with a view to emphasis- 
734 | better than those existing on the Clyde, they with- 
36|as a basis for negotiation, that the terms of em- 


NOTICES OF MEETINGS. 


Tue Society or ENGINEERS. —Monday, June 1, at 7.30 pm, at 
the Royal United Service Institution, Whitehall. A will 
be read entitled ‘‘ The Engineering Pros. and Cons. of the Metric 
System,” by Mr. A. H. Allen, A.M.LE.E. 

Tae Society oF CHEMICAL INDUSTRY : LONDON SBCTION. —Monday, 
= 1, at ats at the Chemical Society’s —— Burl — 


House, Pi lly. The following papers wil and 
cussed :—{1) ‘‘ The ‘ Autolysator,’ An Apparatus for the pan 
Keane, M.Sc., 


matic Extieation of Carbon Dioxide,” by Mr. C. A 
Ph.D., and Mr. H. Burrows, Ph.D. (2) ** Some Modern Chemical 
Plant,” by Mr. 0. Guttman. (3) “ Pr atecunwend the Buildin 
of Explosive tories,” by Mr. O. Guttmann. (4) “‘ The Esti- 
mation of Orcinol in Orchella Weed, ” by Mr. H. E. Watt, M.Sc. 
Tue Roya. InstrroTion oF Great BRITA. —Friday, June 5, at 
9p.m. On “The Nadir of Temperature and Allied Problems,” by 
Professor Sir James Dewar, M.A., LL.D., D.Sc., F.R.8., MRL. 
Afternoon lectures next week at’ 3 o'clock. —Tuesday, ‘June %, 
on “ Animal Heat and Allied P "by Prof 
Stirlin; -D., LL.D., D.Sc., Fullerian Pi Professor of Physiology, 
= , ay IL.).— Thursda , June 4, on “ The Chem ng 
y.” by Mr. Alexan r Scott, D.S8e., F.R.8., Treas. 
5 RL ( ure III.).—Saturday, June 6, on “‘ The “art of Bek 
and Future Dev — by Mr. H. Walford Davies, Mus. Doc., 
LL.D. (Lecture II.). ih 


MBADING-UASES. — Keading- cases which will hold twenty-six 
numbers of “ ENGINEERING” may be had of the Publisher or of any 
newsagent. Price 6s. each. 


ENGINEERING. 


FRIDAY, MAY 29, 1908. 























THE SHIPBUILDING DISPUTE. 

Tue result of the ballot of the members of the 
wood-working trades now on strike or locked out 
has resulted in a narrow majority in favour of the 
acceptance of the employers’ terms. Those voting 
in the affirmative numbered 24,145, whilst no less 
than 22,110 were in favour of prolonging the dis- 
pute. It may be useful to record here a list of 
the societies concerned. They are as follows :— 
Associated Shipwrights, Amalgamated Society of 
Carpenters and Joiners, Wood-Cutting Machinists, 
Associated Society of Carpenters and Joiners 
Wear Shipwrights, Amalgamated Union of Cabinet 
Makers, General Union of Carpenters and Joiners, 
Furnishing Trades’ Association, and Scottish Saw- 
Mill Operatives. On this occasion the votes of all 
the societies concerned have been pooled, so that 
it is more than likely that in the case of several 
out of the above list the society as a whole has 
been adverse to a settlement. Amongst those now 
voting have been many residing at inland towns 
and receiving rates of pay 2d. or 3d. per hour less 
than that rejected so disdainfully on the northern 
rivers, and who, nevertheless, have had to ey, 
weekly, heavy levies to s — in idleness their 
relatively more fortunate brethren. In view of 
this circumstance it is as and surprising 
that the result of the ballot has not been more 
decisive. In the district in which the trouble 
originated there has unquestionably been an over- 
whelming vote in favour of continuing the dispute, 
and even now it is by no means certain that the 
result of the ballot will be loyally accepted. 

The proposals submitted to the men were briefly 
that, like other skilled hands in the shipbuilding 
trade, they should, in view of the deep depression 
in the industry, accept a reduction of 1s. 6d. per 
week in their rate of wages; a reduction which, 
it may be incidentally remarked, would leave them 
still 1s. a week better off than their competitors 
on the Clyde. The sum in question had been 
granted as an advance during the boom year of 
1906. After the refusal of the wood-workers to 
entertain the proposed reduction, the employers’ 
terms were modified to an immediate reduction 


March, terms substantially more favourable than 
had been accepted, unwillingly no doubt, but with 
reason, by the « black- -gang” workers. The men 
refused this, and with a view to confusing the 
straightness of the issue before the public, made a 
ee for the withdrawal of the lock-out 
notices for six months, and the drawing up of 
some sort of arbitration scheme. As the em- 
ployers had already conceded all that was war- 
ranted by the state of the trade, this suggestion 


ing the fact that the terms offered were substantially 
drew their original demand, and proposed instead, 

loyment in the two districts should be identical. 
Finally, however, they agreed to revert to their 


original terms, and it is on these that the ballot has 
been taken. 
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appointment to the workmen immediately con- 
cerned. They complain that they have gained no 
concession on the original terms, and to all appear- 
ance would have been better satisfied if the 
employers had demanded a reduction of 3s. and 
then compromised on the present basis. The fact 
that the proposals were moderate in the first 
instance is now, in a way, made a ground of com- 
plaint. The employers are accused of refusin 

cehdienhion, of ‘* putting labour on its trial,” an 

other finely-phrased high crimes and misdemeanours. 
Whatever > ye may be expressed as to the 
soundness of their judgment, no one can deny 
the gift of eloquence to many of the local leaders 


iam | of the men. 


Eloquence without responsibility is, however, 
a very dangerous ion. The chief officials of 
the unions are often able orators, but in their re- 

apace positions soon have borne in upon them 
the fact that, however it may be in politics, in 
business it is not possible to shelve awkward 
+ uestions by smothering them in a mist of words. 
he mist evaporates, whilst the question re- 
mains. Throughout the disputes on the North- 
East Coast, therefore, the leading union officials 
have shown themselves fairly reasonable men, but 
the terms provisionally accepted by them have again 
and poner, se rejected by the men on the advice 
of eloquent, but ill-informed, local organisers. 
Many of these appear to hold the view that as the 
shareholders have had a couple of very good years 
they should now be content to work at an actual 
loss. Others complain that in times of depression 
it is always labour which is called upon to make 
the first sacrifice. So far as the -rate is con- 
cerned, actual figures show that this assumption is 
far from the truth. In the electrical industries, for 
instance, we have seen large and important firms 
pane dividends year after year, whilst labour 
been paid the standard rate of wages for the 
district. 

Such firms are never referred to by the men’s 
representatives. It is much easier to be eloquent 
on the large dividends paid by exceptional firms, 
such as the Elswick undertaking, than or the losses 
suffered by investors in less fortunate enterprises. 
As Lord Bacon said some centuries ago, ‘‘ Meh 
count when they hit and not when they miss,” and 
where the thesis of a debate is that labour is robbed 
of its due share in profits, the orator can hardly be 
expected to enlarge on the fact that, taking the 
manufacturing industries as a whole, the return is not 
much greater than can now be obtained, with practi- 
cally no risk, in many national and municipal stocks. 
It is held, and no one will say wrongly, that 38s. 
a week is by no means an unreasonable wage for ‘a 
skilled mechanic. Most of us, in fact, would like 
to see the rate substantially higher, but it is impos- 
sible to pay high wages if orders cannot be ob- 
tained at remunerative rates. The ‘depression. in 
the shipbuilding trades is admitted, and all expe- 
rience shows that it is useless for workmen. to 
demand high pay on falling markets. Their time 
comes in the boom years, when they have little 
difficulty in exacting concessions all round. 

It was hoped that the agreement entered into 
last year with the engineering trades would abolish, 
in these, the strike and the lock-out. This hope 
has been falsified owing to the men refusing to 
trust their officials. Here, curiously enough, it is 
the men who have refused —— whilst 
their fellows amongst the wood - workers make 
the refusal of arbitration the basis of their 
principal complaint against their employers. Until 
the men are prepared to accept a representa- 
tive instead of an anarchical plan of organisation, 
it is difficult to see how boards of conciliation 
and arbitration can be really effective. The men 
must agree to accredit their officials with fuller 
—— than they at present appear inclined to do. 

f the latter fail a they have always the remedy 
of replacing them at the next fennel election, and 
with this they should be content. Apparently what 
they are really hankering after is the old system in 
which each dispute was a local one, so far as the 
employers were concerned, but national as regarded 
the men themselves. This state of affairs, which 
led to the impossible conditions remedied by the 
great lock-out of 1897, can never be re-established, 
a fact to which the men must make up their minds. 
Lendeteibes, if continued, in spite of the advice of 
their principal officials, and of the well - meant 
efforts of the Board of Trade, will necessarily evolve 
into national locks-out. 





The result appears to have occasioned bitter dis- 





In view of this fact, an agitation is being begun 
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for the establishment of a system of compulsory 
arbitration. The main difficulty in the way of 
this, however, arises from the practical impossi- 
bility of enforcing the decisions of the arbitrator. 
Many instances have occurred in New Zealand of 
the men absolutely refusing to accept an adverse 
award. In practice the employers are at the mercy 
of the arbitration court, whilst the men may, and 
do, flout its decisions. No system of compulsory 
arbitration can, therefore, be fair and acceptable 
unless each trade union, on appealing to the 
tribunal, is required to lodge substantial sums in 
Court as a guarantee that its members will loyally 
accept the award. The other great difficulty is the 
finding of an arbitrator at once really competent 
and acceptable to both sides. 





SILICON MONOXIDE AND ITS USES. 

Tue chemist has long known that the analogy 
between carbon and silicon is not confined to the 
co-occurrence of these two elements in iron. 
Organic chemistry is practically the domain of 
carbon compounds. In some of these carbon has 
successfully been replaced by silicon, and because 
such compounds were unknown in our organic 
world, people who like to indulge in speculations 
have suggested that other worlds might be har- 
bouring silicon organisms. While, however, carbon 
forms two well-characterised and technically very 
important oxides, the carbon dioxide or carbonic 
acid and the dreaded monoxide, silicon was so far 
only credited to yield the dioxide silica (SiO,), known 
in its anhydrous state as sand and crystal, in its 
hydrous state as opal, and combined with metals 
in the multitude of silicates. Dr. Henry Noel 
Potter, New York, claims to have discovered the 
missing monoxide. There is no doubt that he has 

repared a new compound, which, like silicon car- 
bias or carborundum, and like siloxicon—a sub- 
stance containing the three elements silicon, 
carbon, and oxygen—promises to be of consider- 
able technical value ; but the isolation of the mon- 
oxide (SiO) cannot be said to have been achieved 
so far. 

The great chemist of the Freiberg Mining 
Academy, Clemens Winkler, failed to obtain any 
monoxide when heating silicon and sand up to 
about 1000 deg. Cent.; the reaction SiO, + Si = 
2 SiO did not appear to take place. Potter has 
obtained a brown powder by heating sand and coke, 
or sand and carborundum fire-sand, in an electric 
furnace to 1700 deg. or 1800 deg. Cent. His 
furnace, which he has described before the Ameri- 
can Electrochemical Society, consists of a cylin- 
drical cast-iron drum, 4 ft. in diameter, lined with 
7 in. of fire-brick, and provided with two 4-in. 
square horizontal rods of Acheson graphite. These 
electrodes pass through cast-iron terminal-boxes 
containing-clamps and a screw-and-nut mechanism, 
the motion being effected by insulated shafts enter- 
ing the boxes through stuffing-boxes. The copper 
tubes which serve as leads also slide in stuffing- 
boxes through the rear walls of the boxes, while the 
cooling water-pipes, with their expansion gaskets, 
are introduced through doors. hese doors are 
only opened after equalising the pressure inside and 
outside the box. The top of the drum is open, and 
over it fits, with a water-cooled expansion gasket, 
a receiver, formed by a boiler-plate cylinder, 7 ft. 
in diameter, and provided with conical ends and 
scrapers. 

Before mentioning the product we should say a 
few words concerning the dynamo which supplies 
the heating current. It was specially designed for 
electric furnace-work by Mr. Tingley, of the West- 
inghouse Electric and Manufacturing Company, 
and is intermediary between the constant-potential 
and the constant-current types. It operates the 
single arc at, or near, the top of the volt-ampere 
characteristic, and is a rately-excited rotary 
field alternator, which will stand a dead short- 
circuit and open-circuiting without 1isk. 

When the reaction begins brown fumes are 
formed, which burn in contact with the air; the 
air pressure in the container is hence reduced, 
when a brown powder settles on its walls. For 
this powder—evidently a mixture of monoxide, 
silicon, and silica—the name ‘‘monox” is proposed. 
It is an extremely fine and voluminous opaque 
brown powder of silky feeling, the individual 
particles not being larger than lamp-black par- 
ticles. The density is about 2.24; when shovelled 
into a box a cubic foot will weigh only 2} lb., 
however. 





In the fresh state the powder burns! 


without flame, the mass giving much heat on ex- 
osure to the air; after standing for some time 
it will still burn in oxygen. Exposure to the 
atmosphere is, however, not very injurious, as 
the surface becomes coated with a film of imper- 
vious silica, The fresh monox decomposes water 
with liberation of hydrogen ; silicon, Potter found, 
does so likewise. Hydrofluoric acid dissolves part 
of the monox, leaving a residue of amorphous 
silicon and oxide; in caustic alkalis the monox 
dissolves completely. The analyses do not decide 
whether the chief constituent of monox is really 
SiO or merely a mixture of Si and SiO,. Under 
certain conditions a purple vitreous monoxide is 
obtained, and this is certainly a mixture; the 
monoxide seems to dissociate when slowly cooled, 
and purplish globules of silicon can then be distin- 
guished in the mass under the microscope. This 
vitreous monoxide is a less useful by-product of the 
reduction of silicon (from monoxide and carbon or 
silicon carbide), but it can be converted into the 
more valuable powdered monoxide or monox by 
volatilisation and recondensation. Potter has 
recently patented a series of these processes. 

Chemical tests, we just stated, did not decide the 
question whether or not the monoxide is a definite 
compound. Density determinations were not more 
decisive. Performing a considerable number of 
combustions in a special bomb calorimeter of his 
own, Potter observed, however, that the monoxide 
yielded from 200 to 800 calories per gramme more 
than any of the several known modifications of 
silicon ; in mixtures of silicon and silica, moreover, 
only the silicon counted in the heat evolution, as 
was to be expected. Specific heat determinations 
also endorse the idea of its being a monoxide. 

In the dry condition the commercial monoxide 
becomes highly negatively charged when merely 
drawn through a piece of rubber tubing; the 
charged particles adhere to cotton-wool and form 
with it a perfect filter for germs, cigar smoke, vapours 
of salammoniac, &c. Being such a fine powder, it 
was thought that it might make a good lubricant, 
like peaghtte It did not improve the oil, however, 
except in so far as ordinary oil becomes more fluid 
when hot, while mixtures of machine oil and 
monox thicken when hot. A bronze bearing having 
run for some time with monox and oil, would, after 
being cleaned and dried, run without any lubricant, 
the monox having apparently formed a vitreous 
film on the brass. The chief application of monox 
so far seems to be the preparation of paints for 
brickwork and daatel iron. Monox is light, 
density 2.2, against 6.4 white lead, 8.5 red lead, 5.6 
zine oxide, 4.3 iron oxide, and 2.97 ochre, and has a 
very high oil ratio—that is, 20 parts by weight of 
monox suffice to thicken linseed oil, while the other 
pigments have to be applied in larger proportions of 
from 50 to 80 per cent. by weight. The monox 
paint covers well, and is quite opaque; transparent 

aints do not protect iron when exposed to the sun 
in hot and cold moist air. Potter, who has had 
many assistants in these researches, has exposed 
sheet-iron plates bent to semi-cylinders, hollow 
side up, in racks a few inches above the roof of a 
building, where sun, weather, steam, smoke, and 
cinders had full play, and found that monox coat- 
ings (20 per cent. of monox and 80 per cent. of raw 
linseed oil) proved superior to all others. Another 
application is that for ‘‘ laying” printers’ inks, to 
prevent ‘‘ offset ”—i.e., the adherence of the ink to 
the back of the next sheet laid upon it. Monox 
would further appear to be a useful ingredient of 
ceramic glazes, Seomees it combines with oxygen 
with evolution of heat; thus a kind of auto-firing 
might be worked out. In any case, the future of 
the new silicon monoxide appears promising. 





CERTAIN ASPECTS OF THE WORK 
OF KELVIN. 

Last Tuesday Sir Oliver Lodge, F.R.S., Prin- 
cipal of the University of Birmingham, delivered 
an address of profound interest on ‘‘ Certain Aspects 
of the Work of Lord Kelvin.” It was his presi- 
dential address to the Faraday Society ; the theme 
had been chosen long ago, but illness had forced 
Sir Oliver to postpone the delivery, and Principal 
S. P. Thompson and Professor Larmor had thus 
preceded him with lectures practically of the same 
title. In deciding upon his subject, Sir O. Lodge 
had fulfilled a reverential duty. Lord Kelvin had 
been his predecessor in the chair of the Faraday 
Society. Not his immediate predecessor, though ; 
for Lord Kelvin’s direct successor, Sir William 





Perkin, had hardly survived his election, and the 
society had thus in the same year to lament the 
deaths of two presidents. The first words of Sir 
Oliver were a tribute to the great work of Perkin. 

Omitting all reference to navigation, tides, the 
age of the earth, elasticity, the size of atoms, static 
magnetism, and all practical applications, and con- 
fining himself to Kelvin’s physico - philosophical 
views, and the borderland of chemistry and physics, 
Sir Oliver Lodge still found the selection he had to 
make most difficult. Beginning with the kinetic 
theory of solids, he stated that Kelvin’s later atti- 
tude had been a puzzle to him; he had, in fact, 
doubted whether Kelvin’s position was consistent 
and logically tenable, and had deferentially chal- 
lenged Kelvin at Leicester.* Kelvin had then ex- 
plained his views with the greatest lucidity, though 
not carrying conviction ; he seemed to admit action 
at a distance across empty space, but that might 
have been more a matter of practical politics, a 
stepping-stone for possible expansion, than philo- 
sophical conception. 

roceeding to ask what great generalisation 
would for ever be associated with Lord Kelvin’s 
name, Sir Oliver confessed that he would himself 
not have been certain of his answer a few days 
ago. But, in preparing the address, he had come 
to the conclusion that Kelvin was greatest about 
1851—in the years 1848 to 1856—when im- 
mersed in the doctrine of energy. Mastering the 
facts emanating from Carnot and Joule with an 
astounding keenness and penetration, surpassing 
even Helmholtz, Kelvin had elicited the most beau- 
tiful discoveries concerning the conservation of 
energy and the comprehension of the laws of thermo- 
dynamics, discoveries whose charm we could hardly 
understand now. Historically, we had to remember, 
the second law of thermodynamics had come first. 
Joule had shown that the hydraulic—and we knew 
now, the dynamo—analogue did not hold for heat ; 
the tail-water was equal to the -supply-water, and 
there was no loss, but heat was in itself a source of 
energy. 

When investigating the conservation of energy 
in its bearing upon electrical phenomena, Kelvin 
had given—in his early paper on transient cur- 
rents or the discharge of an electric capacity— 
the whole theory of electric oscillations, as it 
could then be treated without knowledge of 
radiations. The three terms to be recognised 
were the kinetic energy of the current itself, the 
rate of production of heat (Joule), and the energy 
corresponding to the storage of a charge in a con- 
denser. The third term involved Kelvin’s A, ‘‘ the 
electrodynamical capacity of the discharger ” (Max- 
well’s L, self-inductance); this A had long been 
rejected by electricians, and Kelvin had himself 
felt diffident about it ; posterity would more clearly 
understand the gigantic progress of those days. 
Sir Oliver proceeded to expound how he explained, 
on Kelvin’s lines, the law of conservation as applied 
to electrical currents. We regret that we cannot 
reproduce this lucid exposition, which involved 
every problem that may arise, changes in the lines 
of force concerned, back electromotive force of a 
motor, mutual inductance, electro chemical decom- 
position, polarisation, and the Peltier and Thomson 
(when electricity flows from hot to cold portions of 
a conductor) effects ; the Volta effect could even 
be expressed by these formule if there were any 
need for that. As early as 1851 Kelvin had hypo- 
thetically attributed something akin to specific 
heat to electricity; there had been some good 
fortune, however, in applying the second law of 
thermodynamics to thermc-electricity, as there had 
been in the first determination of the mechanical 
equivalent of heat by R. J. Meyer, who overlooked 
that internal work might have to be done in the 
expansion of air. , 

In general, Kelvin’s mind had been conservative 
and extremely cautious, and this was exemplified 
by the difficulty Kelvin had felt about the Boltz- 
mann-Maxwell theory of the distribution of mole- 
cular energy and the innumerable degrees of 
freedom possessed by a molecule which that theory 

tulated. But, Sir Oliver suggested, only those 

egrees of freedom which were affected by collisions 
were relevant to the theory and to constituent 
energy (temperature and pressure manifestations). 
As regards the dissipation of energy, Sir Oliver 
thought that Kelvin had attributed more ultimate 





* Compare our report on the British Association 
Meeting at Leicester (ENGINEERING, vol. Ixxxiv . p:ges 
262, 263, and 286), as well as our memoir on Kelvin, 
page 846 ; and also page 625 ante. 
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and cosmic importance to this law than really 
belonged to it. Its significance was limited to the 
validity of the terms “heat” and ‘‘ temperature,” 
and if they lost their practical meaning, the dissi- 
pation of energy would also cease. The different 
availabilities of energy of various kinds must essen- 
tially be a human and temporary conception ; use- 
ful, but not ultimate, nor cosmic. The second law 
expressly stated that it was impossible ‘* by means 
of inanimate material agency,” &c. There might 
be other agencies yet undiscovered ; Maxwell’s 
demons and nitrifying bacteria might be suggested 
as stopping the uncompromising dissipation of 
energy ; we did not yet understand the influence 
of life. The law of the conservation of energy was 
quite a different thing ; the dissipation of energy 
would lose its meaning when heat and temperature 
were obsolete terms, when what we now considered 
to be unorganised and intractable molecular motions 
could be dealt with in an individual organised way. 
Ultimately no operation need be irreversible. 

The lecturer passed next to absolute measure- 
ments, emphasising that the idea hid not always 
been clear to Kelvin himself. We had been told that 
resistance was a velocity, and capacity, as well as 
inductance, a length; yet these partly erroneous 
notions had helped us on. Absolute measure- 
ments had nothing to do with the metric system nor 
with C G.S. units, the lecturer went on ; anything 
would do for a unit of absolute measure, and it 
was a great pity that the old historical units had 
been abandoned. Surely Sir Oliver must be aware 
that a radical reform was necessary to get rid of 
the hopeless muddle of local standards. The lec. 
turer explained by examples that equations or 
formule tied down to feet or tons were not abso- 
lute equations, but merely arithmetical dodges, 
though very convenient, no doubt. He then 
showed how the second law of thermodynamics 
brought Kelvin to his conception of an absolute 
scale of temperature, on which the temperature is 
the reciprocal of Carnot’s function, and absolute 
zero that temperature at which the working sub- 
stance has exhausted all its heat, or at which a con- 
denser or ‘‘cold body” becomes unnecessary. We 
could deduce the scale from two adiabatics crossed 
by isothermals like rungs of a ladder, such that the 
area between two rungs was always the same. But 
the second law did not help us to determine the 
absolute temperature which required a non-cyclical 
process and a change of energy. Joule expanded 
air into a partial vacuum without doing work ; 
Kelvin sent a stream of gas through a porous 
ylug (as we mentioned in our account of Professor 
pada lecture, page 626 ante), when the amount 
of heat disappearing indicated the imperfection of 
the gas. The formula for the absolute tempera- 


ture T might be written T = Fl + 8H/V5 p), 


in which a was the coeflicient of expansion, and the 
last term (which would be zero for a perfect gas) 
indicated the amount of heat lost; or we might take 

Van der Waal’s equation: (p+k) (v-b) = RT, 
where k was Laplace’s coefficient uf cohesion (zero 
in a perfect gas), while b indicated the size of the 
molecule. 

Having pointed out that Kelvin’s instruments 
were all founded on a mathematical basis, the lec- 
turer reverted to the electrical theory of matter, as 
to which Kelvin had been conservative, though we 
owed some pioneer work to him—notably, his 
‘* Aepinus Atomised ” of 1901. Kelvin’s remarkably 
lucid papers on celestial dynamics, Sir Oliver con- 
sidered, did not represent the last word on the ques- 
tion. In our memoir in our issue of December 20 
last we quoted on page 848 that when we imagined 
the matter of the universe reduced to the atomic 
state, the average density resulting from general 
shrinkage would, according to Kelvin, at the end 
of 17 million years, be 0.0161—and it would take 
about two hours longer to shrink to infinite density 
at its centre, Sir Oliver added to that quota- 
tion the remark ‘‘ this is quite a characteristic 
sentence.” All the time, Sir Oliver continued, 
when the mass reached that fraction of the density 
of water (about 5), the velocity of the particles 
would be comparable with that of light, and ina 
moderate number of seconds *‘ the whole surface 
of our condensing globe of gas or vapour or crowd 
of atoms would begin to glow, shedding light in- 
wards and outwards.” 

_ He added :—'‘ The fact that Lord Kelvin, after a 
life of immersion in natural philosophy, still postu- 
lated an origin or beginning for the universe, when 

. 





it was essentially different, and that he endeavoured 
to conceive how it might have been in those early 
times, isa notable circumstance.” Sir Oliver Lodge 
concluded :—‘‘ For me there ap no reason for 
calling those ages early rather than late ; nor would 
I suppose a beginning or ending at all other than 
such beginning as we might detect somewhere even 
now.” 





BRITISH TRADE WITH CANADA. 

An interesting Blue-Book has recently been 
issued, written by Mr. Grigg, Special Commissioner 
of the Advisory Committee to the Board of Trade 
on Commercial Intelligence, who proceeded to 
Canada on instructions he received from the Presi- 
dent of the said Board, commencing his work there 
on September 1, 1906.* It is very satisfactory to 
find in the opening statements made by the Commis- 
sioner that throughout Canada there exists a strong 
desire to buy goods from British sources whenever 
possible, this desire being reflected in the tariff 
preference on British goods, amounting to areduction 
of approximately 30 per cent. on the tariff enforced 
upon competing foreign goods. Unfortunately, in 
this case, as in most cases, there is another side to the 
picture, and one is tempted to sing ‘‘ Rule Bri- 
tannia” in a minor key when one reads, a few 
sentences further, that the feeling in Canada may 
fairly be described as one of surprise, and even 
impatience, seeing that, notwithstanding the advan- 
tage of preference in tariff and preference in good- 
will, British goods are not sold in larger quantities 
to Canada than import figures show. The belief 
prevails, we are told, that British manufacturers 
and merchants are ‘‘ too conservative,” and much 
emphasis is laid upon our shortcomings in regard to 
our trade with Canada by a description of the 
aggressive methods pursued by our friendly Ameri- 
can rivals. Reference is also made to the vigorous 
action taken by the consular and trade agents 
appointed by the United States Government, who 
are scattered throughout Canada, and who report 
regularly to Washington ‘‘ upon every conceivable 
topic of commercial information.” 

The only serious competition at the present time 
with the United Kingdom in the Canadian market 
comes from the United States, as the figures given 
in the report show. Prior to 1903, the year in 
which tariff preference for British goods intervened, 
German imports, though comparatively small in 
amount, were advancing with great rapidity ; since 
the imposition of a surtax they have quickly fallen 
off, until, in 1906, their value was less than that’ of 
the imports from France. Should more amicable 
commercial arrangements be made between Canada 
and Germany, there cannot be the slightest doubt, 
we are told, that a determined and skilful effort 
will be made to capture for Germany a larger share 
of the Canadian market. The following are some 
of the figures given for imports into Canada during 
the year ended June 30, 1906 :— 


Imports of Manufactured 
All Kinds. Articles, 
dols. dols. 


From United Kingdom 69,306,000 56,786,000 
s» United States ... 173,662,000 294,000 
» France ... ... 7,698,000 5,053,000 
» Germany 7,040,000 5,732,000 
, Belgium... 2,323,000 1,751,000 
;, Switzerland 2,032,000 1,944,000 


Of manufactured articles imported from this 
country, the principal items were as follow :— 


Dols. 
Woollen manufactures 14,890,000 
Metal manufactures ... 11,081,000 
Cotton manufactures ... a ... 6,831,000 
Flax, hemp, and jate manufactures 3,372,000 
Silk manufactures... ics a 1,899,000 
Druga, dyes, chemicals, &c.... 1,668, 000 


While those imported from the United States 
were :— 


Dols. 
Metal manufactures ... 43,685,000 
Electric apparatus... és 3,461,000 
Drugs, dyes, chemicals, &c.... 2,903,000 
Leather manufactures mee 2,453,000 
Cotton manufactures ... 2,362,000 


From France the principal imports of manu- 
factured articles were : — 


Dols. 
Woollen manufactures 1,118,000 
Silk manufastures 678,000 


* Report upon the Conditions and Prospects of British 
Trade in Canada, by Mr. Richard Grigg. 
H.M. Stationery Office, by Eyre 8 
[Price 1s. 5d.} 
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And from Germany :— 
Metal manufactures ... 1,218,000 
Woollen manufactures Ss 749,000 
Fancy goods... O dice 718,000 
Drugs, dyes, chemicals, &c. ... 328,000 


The textile groups—woollen, cotton and flax, 
hemp and jute manufactures—account for 9 little 
over 44 per cent. of the total imports of mAnufac- 
tured articles from this country into Canada. In 
these goods we meet competition from other coun- 
tries, but in the whole group of metal manufactures 
we are outdone by the United States, whose supre- 
macy is especially marked in various types of 
machines, agricultural machinery and implements, 
tubing, wire-fencing, tools, mining and smelting 
machinery, portable engines, iron and steel bridges, 
general builders’ hardware, copper and brass goods. 
We cannot compete with the United States in the 
supply of electric machinery to Canada. Our 
supply of drugs, dyes, and chemicals is less than a 
quarter of the total imports. 

In his recapitulation of the causes of the success 
of foreign competition in Canada the Commissioner 
places first the general position of the Dominion, 
which, he says, is obviously a serious obstacle to 
the promotion of trade with the Mother Country. 
The contiguity of the United States gives to the 
latter country a great advantage in the Canadian 
market as regards the delivery of goods; it also 
enables the American manufacturer to keep in close 
touch with the Canadian buyer. Besides, the general 
mode of life and industry in Canada is so closely 
akin to that prevalent in the United States that 
there is no such necessity for the American manu- 
facturer to depart to any considerable extent from 
the line of production and methods which he adopts 
for his home market as there is for the British 
manufacturer. One result of the proximity of the 
two countries to each other is that Canadian dealers 
can maintain smaller stocks of American goods 
than they need of British goods ; they can therefore 
carry on operations in American goods with less 
capital locked up. Imports from Kurope are sub- 
ject to ocean freight, landing and trans-shipping 
charges, and additional cost of stronger packing. 

As a remedy to this first difficulty, the Com- 
missioner thinks that something might be done by 
British manufacturers and merchants in an attempt 
to maintain larger stocks of their goods in Canada, 
This would mean, therefore, that British manu- 
facturers and merchants should lock up the capital 
that Canadian dealers wish to maintain free ; many 
manufacturers and merchants, we believe, would be 
ready to do this, but for a consideration, the effect 
of which would be to enhance prices, thereby 
creating a tendency to lower the sales in extent. 
Canadians, we are also told, are very sensitive to 
any lack of proper appreciation of the great future 
of their country by the British, and are never 
tired of stories indicating reprehensible ignorance 
of Canadian geography and affairs ; it is not only 
most desirable on higher grounds, but it is im- 
portant in attempting to sell goods, not to offend 
susceptibilities by any display of ignorance or care- 
lessness. We have no experience in respect of 
cases of ignorance in matters pertaining to Canadian 
geography or to Canadian susceptibilities; the 
excellent map annexed to the report, and the table 
of Canadian distances it contains, will render 
further mistakes in Canadian geography unpardon- 
able, while the mere mention of the Canadian 
point faible will, we feel confident, lead our manu- 
facturers and merchants to tread carefully in 
future. Unfortunately, this would not get over 
the difficulties of ocean freight, landing and trans- 
shipping charges, and cost of superior packing. 

The Commissioner also refers at some length to 
the influx into Canada of American settlers, who 
apply to the United States market for the goods 
they require, and which they have become used to. 

he last causes given to explain the success 
of foreign competition are detailed under the 
main heading ‘‘Trade Methods,” and under the 
sub-headings ‘“‘ Trade Representation,” ‘* Adap- 
tation of Goods to Canadian uirements,” 
** Quality of Foreign Goods,” ‘ Miscellaneous 
Trade Methods,” and ‘‘ Consular Representation.” 
These deal with the outcries to which our trade, 
in its ‘*‘ backwardness,” has long been accustomed, 
and a vast amount of opprobrium is cast at the 
British commercial traveller. He is said to be 
usually less aggressive than the American, who, 
together with his German colleague, takes any 
amount of trouble, neglecting nothing likely to 
effect a sale. The American manufacturer—and 
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to some extent the German also, says the Commis- 
sioner—has undertaken to work directly, eliminat- 
ing the middleman. We are recommended to go 
and do likewise, and especially to visit the market. 
The latter recommendation is certainly a good one ; 
but if we eliminate the middleman, who, one may 
well ask, is to maintain the larger stocks of our 
goods which we are recommended to hold on Cana- 
dian territory? Reference is made, further, to 
the case of structural iron and steel, which is 
considered by the Commissioner to be a very 
important one. ‘‘Oanada,” he says, ‘‘has adopted 
the United States standards, and her architects 
and builders are accustomed to them, yet it is 
only very seldom that British manufacturers can 
be induced to quote on American specifications or 
produce according to them.” An instance of this, 
which we have not found quoted in the report, is 
afforded by the Quebec Bridge, built with American 
standards to American designs. 

As a consolation, instances are given of the 
manner in which even Americans injure, and some- 
times destroy, their foreign trade by trying to work 
off—in Europe—articles of inferior quality, by im- 
perfect packing, and by neglect to supply exactly 
what is called oe ; and this part of the report con- 
cludes by saying that ‘‘it would seem, therefore, 
that British manufacturers are not the only people 
who provoke complaint. The question remains 
whether they will prove as ready to act upon sug- 
gestions as our American friends ap to be.” 

Apart from the suggestions it contains, the report 
gives interesting data on all the different branches 
of trade. But it will hardly have for its effect to 
aid British manufacturers and merchants to the 
extent that their foreign rivals are aided by the 
317 very active consular agents who represent 
foreign countries in Canada. 





THE EXTENSION OF THE EMPEROR 
WILLIAM CANAL. 

ConstDERING the rapid and unexpected growth 
in the dimensions of vessels within the last few 
years, the necessity of enlarging a canal planned 
some twenty years ago is a natural result of 
modern developments. The enlargement of the 
waterway known as the North Sea-Baltic Canal, 
or, to use its official name, the Emperor William 
Canal, has also been under contemplation for 
some years, and has now assumed a definite 
shape through the Government proposal. Other 
projects which have been put forward, about the con- 
struction of an entirely new canal, more northerly 
than the existing one, are not likely to interfere 
with the Government plan of extension. 

The traffic of the canal has grown very materially 
during the twelve years it has been open, though 
not exactly on the lines anticipated, and the canal 
must be said to be at present taxed almost to the full 
of itscapacity. The original calculation upon which 
the undertaking in question was based reckoned 
upon an annual traffic of 18,000 vessels, with an 
aggregate tonnage of 5,500,000 registered tons. The 
number of vessels was exceeded as early as 1896 
(19,660 vessels), but, to begin with, the aggregate 
tonnage fell very much short of what had been 
expected, inasmuch as it was only 1,848,458 regis- 
tered tons in 1896. Ten years after the opening of 
the cana] (1895) the calculated tonnage was, however, 
not only reached, but surpassed (5,749,949 registered 
tons), and the number of vessels that year rose to 
almost twice the calculated number—viz., 33,147. 
Although the size of the vessels had grown about 
in the same proportion as their number—that is, it 
had nearly been doubled during those ten years—it 
is interesting to note that Jarge vessels, on the 
whole, were rather shy of the canal, and that the 
traffic of deep-draught vessels has not increased 
at anything like the rate at which the traffic of 
smaller vessels grew. 

At the time of drawing up the original plan for 
the canal, the maximum dimensions of vessels for 
the Baltic trade were held to be 145 metres long, 
22 metres broad, and 8.5 metres deep (477 ft. by 
72 ft. by 28 ft.). Only in odd years have there 
been more than fifty vessels between 26 ft. and 
28 ft. draught. The above maximum measure- 
ments were not considered as likely to be much 
exceeded, and the dimensions of the locks were 
based upon them, inasmuch as their length was 
150 metres, their breadth 25 metres, and their 
depth 10 metres, with the average canal water- 


level at Brunsbiittel (the western entrance), and 
with 9.5 metres at Holtenau (the eastern entrance). 








The present lock dimensions, it will be readily 
understood, are altogether inadequate. The breadth 
of some of the largest steamers now afloat exceeds 
that of the locks, which likewise—and this is of 
more vital importance—are incapable of accom- 
modating the new large types of German warships. 

The extensions and alterations of the canal com- 
prise the construction of two new main locks, both 
at Brunsbiittel and at Holtenau. Local conditions 
and other considerations make it necessary that 
these new locks should be built close to the old, 
at Brunsbiittel on the northern, and at Holtenau on 
the southern side. In order to ensure a quick and 
safe passage for large ships at any time, it is neces- 
sary in fixing the dimensions of these two new 
locks to have regard to the size of vessels which 
in the future will require to pass the canal. The 
length between the gates will be 330 metres (984 ft. ), 
their breadth 45 metres (147 ft. 8 in.), and their 
depth 13.77 metres (45 ft.) below average canal 
water-level, which is the same as average level of 
the Baltic. With comparatively low-water level the 
locks will still have a depth of 12 metres (39 ft. 4 in.). 
It is pointed out that the depth is of special import- 
ance at the Brunsbiittel lock, inasmuch as it, on 
account of its vicinity to the mouth of the Elbe, 
will facilitate the bringing into safety of damaged 
and often deep-laden vessels. The depth of the 
Holtenau lock might, perhaps, have been a little 
less, but it was deemed advisable not to make it so, 
considering the extent to which the canal will be 
deepened. The proposed dimensions of the new 
locks compare favourably with the locks of other 
large canal undertakings. Against the 330-metre 
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length and 45-metre breadth of the new North 
Sea-Baltic Canal locks, those of the Panama sea- 
level canal are only planned at 305-metre length 
and 30.5-metre breadth ; next come the proposed 
Antwerp locks, with respectively 300 and 35 metres ; 
the proposed Wilhelmshaven locks, with 260 and 
35 metres (to be widened up to 40 metres) ; and the 
proposed Bremerhaven, measuring 250 by 35 metres. 

The enlargement of the section of the canal, 
both as regards width and depth, will appear from 
the accompanying section ; the depth beneath ordi- 
nary canal-level will be increased from 9 to 11 
metres (29 ft. 6 in. to 36 ft. 1 in.), and the bottom 
breadth of 22 metres (72 ft.), at 9 metres depth, 
will be increased to 44 metres at 11 metres depth, 
which means an increase of surface breadth from 
67 to 101.75 metres (220 ft. to 334 ft.), and of sec- 
tional area of water from 413 to 825 square metres. 
These measures will allow of the high-level bridges 
at Griinenthal and Lewetzau being preserved, in 
spite of their comparatively slight foundation 
depth. Should a still greater depth of the canal 
section—say to a depth of 13.50 to 14 metres 
(44 ft. 4 in. to 46 ft.)—afterwards be decided upon, 
this can be brought about without a material in- 
crease in cost. This would, however, necessitate 
the building of two new high-level bridges, unless 
their foundations were carried to a sufficient depth. 

The extension of the canal will not in most parts 
necessitate any material deviation from its present 
course. The exceptions to this are the two bends at 
the Upper Eider Lake, and in the eastern end of the 
canal at Levensau and Holtenau. The former 
place, east of Rendsburg, has been looked upon as 
rather awkward from the very beginning of the 
canal, the high bank preventing a desirable wide 
view in the curves, so that it is difficult to judge 
of the speed of approaching steamers. In order to 
remove this drawback, the canal will assume an 
altered course for rather more than a mile between 
the Andorf and the Schirnau Lake. The portion 
between the Levensau Bridge and the Holtenau 
lock is equally inconvenient, and here the course 
of the canal will be altered for a distance of some 
2 miles. The first part of this new section of the 
canal will be in the axis of the Holtenau lock, and 
the curve towards the Levensau Bridge will have a 
radius of 1800 metres. The curve straightens into 
a straight line for a distance of 200 metres on either 
side of the bridge, which is looked upon as a 





decided improvement compared with the present 
state of affairs. 

The original passing-places soon proved insufti- 
ciently large, and they have in the meantime been 
more or less widened and deepened. The new 
plan provides for eleven passing-places, against 
the present number of eight, and of these four will 
be constructed as rma? go with 300 metres 
diameter at the bottom and 340 metres diameter at 
the surface. These turning-places will enable the 
fleet to quickly return to its starting-point on its 
way through the canal. At the ordinary passing- 
places the bottom breadth will be 134 metres, and 
the breadth at the surface 190 metres. The length 
of the,passing-places, according to their importance, 
varies from 600 to 1100 metres, and they are dis- 
tributed at about equal intervals throughout the 
canal. 

The crossings of the canal by railways and road- 
ways comprise high-level railway crossings on the 
Neumiinster-Heide line at Griinenthal, and the 
Kiel-Flensburg line at Levensau. Swing-bridge 
railway crossings occur at the Elmshorn-Toénder line 
at Taterpfahl and the Neumiinster-Schleswig line at 
Rendsburg. Of other swing-bridge crossings there 
are the Westerrénfeld-Rendsburg road at Rends- 
burg, and the Kiel-Holtenau road at Holtenau. 
The railway swing-bridges are rather a serious 
obstacle and danger to shipping, inasmuch as the 
railways have the prior right of the road. Large 
vessels are apt to get beyond control when they have 
to pull up, and experience has shown that the conse- 
quences may be rather serious The loss of time is 
also to be considered, and may occasionally amount 





to as much as half-an-hour, and there is no chance of 
making up for this loss of time, as there is a fixed 
maximum speed. It is more especially the navy 
that suffers from this inconvenience, and on a 
squadron passing through the canal the aggregate 
loss of time may amount to several hours. It is 
therefore considered necessary to make the canal 
and the railways entirely independent of each other, 
and as tunnels are not expedient, it is proposed to 
carry all the railways across the canal on high-level 
bridges, the lower edge of which will have a 
length of 74 metres, and a height of 42 metres 
(138 ft.) above the level of the water. Of the 
present two high-level bridges, the one at Griinen- 
thal complies with these demands, whilst the one 
at Levensau is only 38 metres long at the stipu- 
lated height of 42 metres. With some alterations 
the present Levensau bridge, however, is con- 
sidered adequate for the time being. The swing- 
bridges at rey tgp and Rendsburg would in 
any case have to replaced by other bridges, as 
the increased breadth of the canal formsa technical 
obstacle to their maintenance, and the building of 
high-level bridges has been decided upon at both 
places. At Taterpfahl the natural conditions do 
not present any difficulties, only the land is very 
flat, and this will necessitate the removal of the 
stations on either side to a place further distant 
from the canal: on the south side about 2 miles, and 
on the north side about 14 miles, as the railway will 
pass the level of the present stations at a height of 
respectively 20 and 18 metres. Whilst the number 
of trains per day is about 25 at Taterpfahl it rises 
to 65 trains crossing the canal at Rendsburg, which 
fact makes a high-level bridge there still more de- 
sirable. The bridge will be located in the Oster- 
ronfeld district, and the line will then be car- 
ried in a loop to the present railway station at 
Rendsburg, which there will be no necessity to 
remove. The present Osterrénfeld railway station 
will have to be abolished, and in its J gee a ferry 
across the canal will be established, which will 
shorten the way to the Rendsburg railway station. 
The ascent to the high-level bridge will extend 
over some 6 or 7 miles on each side, on account of 
the low-lying land ; the portions nearest the bridge 
will be constructed on iron viaducts. 

The swing-bridge of the little local Rendsburg- 
Hohenwestedt Railway, and the Rendsburg road- 








crossing, will be reconstructed as a swing-bridge, 
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the canal here having the _— right of way, 
and a high-level bridge would cause much in- 
convenience. The new bridge will have a much 
greater span than the present—80 metres against 
50 metres—and the foundation of the piers will be 
carried to a considerable depth. The height of the 
bottom line of the bridge above the canal is 6 metres 
in its entire breadth. 

The present arrangements for the land traffic at 
Holtenau have long been considered most unsatis- 
factory, and the building of a high-level bridge is 
looked upon as_the only rational solution. i 
will be constructed in accordance with local require- 
ments, and so that there will be room for a double 
line of electric tramway. The enlargement of the 
harbour at the other terminus, Brunsbiittel, will 
increase the distance from shore to shore, and it is 
proposed to make adequate arrangements to suit 
the traffic under the altered circumstances, a remark 
which also applies to other points on the canal. 

The widening of the canal necessitates a number 
of alterations and new constructions ; thus thirteen 
locks will have to be removed and rebuilt, and 
seven loading and discharging places have to be 
carried further back. An opportunity will be 
afforded the town of Kiel to build a moderate-sized 
harbour west of the new high-level bridge at 
Holtenau for the northern part of the city. The 
canal extension will necessitate some enlargements 
of certain establishments, and the removal of others. 
Thus the shipyard at Saatsee, the lighting installa- 
tion at Holtenau, and the water works for both 
end stations will have to be extended, and the 
Imperial naval coal dép6t at Holtenau will have to 
be partly removed. 

The cost is calculated at 221,000,000 marks, or 
about 11,500,000). It has been objected that a 
great part—in fact, the greater part—of this large 
sum could have been saved had the canal been 
planned originally on lines similar to those now 
adopted ; but this does not hold good. The saving 
in that case might have amounted to 2,000,000/., 
or, perhaps, 2,500,000/., so that the canal, if built 
in the first instance with the dimensions which are 
now deemed necessary, would have cost some 
8,500,000/. more than was actually the case. As 
the canal, even if built on those larger lines, would 
hardly have yielded a materially bigger revenue 
than has been the case, the interest on the increase 
of the original cost during the fifteen years that 
have elapsed since its completion would have 
swollen the cost by another 5,000,000/., so that 
the present extension in reality means a very 
considerable saving, of more than 2,000,0001. 

The total cost of the pro extension amounts, 
as already stated, to about 11,050,000/., to which 
may be added an additional item of 50,000/. for 
fortification work. Itis proposed to raise the neces- 
sary funds by loan. he increase in the annual 
working expenses of thecanal, after the extension, 
is not expected to exceed 20,0001., and this sum 
is about covered by the surplus of the present 
revenue, reckoning the future working expenses. 
It is calculated that the extension can be completed 
in the course of seven or eight years, and whilst 
the work proceeds care will be taken to subject the 
traffic to as few interruptions as ible. 

The general cost - sheet shows the following 
principal items :— 

Clause 1: } £ £ 

Acquirement of land and compensa- 
tions, including 2300 hectares a 

Clause 2: 

Earthwork, &c. ; 99,570,000 cubic metres 
to be dug out; removed, and deposited 

o — to the plan .. Le we 

Work on the sides of the canal to make 
them secure, and other work intended 
to close in and protect the canal 

Clause 4.—Harbour and Lock Construc- 


tion : 
Double lock at Brunsbiittel 


560,000 


3,990,000 


235,000 


1,300,000 
=: - oltenau.. ne -. 1,240,000 
Piers, walls, protection of coast, con- 
structions to facilitate shipping, 
light installations, &... me -. 862,500 
iteconstruction of thirteen shipping and 
itlet locks on the canal line.. =. 35,000 
Clause 5: Bla sake a a 
The building of a new railway bridge 
«t Taterpfahl, including all auxiliary 
constructions and buildings, such as 
railway stations, &. .. we -. 940,000 
The building of a new high-level rail- 
way bridge at Rendsburg .... a 625,000 
The building of a new swing-bridge for 
road traffic at Rendsburg, and 
auxiliary work .. EY hi oa 75,000 
Construction of a new high-level beldge P 
for road traffic at Hol tenau, instead 
of the present pontoon bridge bo 


105,000 
—— 1,745,000 





Clause 5: Dwelling-houses and engine- £ 
hou &: 


ses, &o : 
For dwelling-houses for the function- 
ies at new locks, for extension 
of the engine-houses, the electric 
stations, for premises at the new 
Clause 7 : 

For enlargement of the workshops, of 
docks, &c., for boats, for a swing crane 
of at least 150 tons capacity .. <3 

Clause 8: Management during extension : 

Remunerations, travelli expenses, 
rent and equipment of offices, sundry 
materials, investigation of the ground 
and other preparatory work .. os 

Clause 9: Installations for the benefit of 
the workmen : 

Building and equipment of labourers’ 
barracks, kitchens, eating -rooms, 
contributions to sick funds, and to 
insurance against accidents and dis- 
ablement, &. .. oe ee ‘ 

Com: os i damage di 

pensation for lone to 
farming, &c., for unforeseen and ad- 
diti expenses, &&. .. on oe 692,500 
With reference to the future, it must in a measure 
take care of itself as far as further deepening of 
the canal, if ever required, is concerned ; but the 
great locks are constructed so large that they, it is 
confidently anticipated, will meet the demands for 
a long period to come. 


75,000 


125,000 


60,000 





AERIAL NAVIGATION. 

Tue Aeronautical Society of Great Britain, 
which is the oldest society of the kind in the 
world, held its annual general meeting last Wed- 
nesday evening in the rooms of the United Service 
Institution, a body which emulates the Institution 
of Civil Engineers in the hospitality with which it 
places its fine lecture-hall at the disposal of various 
scientific bodies. The Aeronautical Society was 
founded in 1866, at the time when the remarkable 
ballooning exploits of Mr. James Glaisher had 
aroused no little enthusiasm on the subject of aerial 
navigation. In 1868 the Society organised an ex- 
hibition at the Crystal Palace, amongst the most 
noteworthy exhibits being an oil or petrol-engine, 
the veritable ancestress of those which have of 
recent years led to the high degree of success 
now attained by Mr. Farman, the Wright Brothers, 
and other workers. At the same show a steam- 
engine developing one horse-power, on a total 
weight for engine and boiler of 13 lb., was also 
exhibited. Later on the activities of the Society 
slackened, but in 1896 there was a revival of 
interest in the subject of aerial navigation. To-day, 
under the direction of Colonel J. D. Fullerton, the 
present able and energetic honorary secretary, the 
affairs of the institution in question are in a very 
flourishing condition. 

For Wednesday’s meeting a very lengthy pro- 
gramme had been drawn up, no less than ten 

pers being down for reading and discussion. 
Most of the papers were, however, read only in 
abstract, and there was little discussion. 

Amongst the most interesting of the contribu- 
tions was one by Mr. Octave Chanute, giving some 
particulars as to what is now being done in 
America. He states that progress there has been 
hampered by the v success of the Wright 
Brothers, which has frightened off many experi- 
menters who have feared to waste their time. 
Much enco ement is, however, being received 
from the United States Government, who are 
having built a ‘‘dirigible” at a cost of 13501. 
This will be 84 ft. long by 16 ft. in diameter, with 
a volumetric ——* of 17,000 cubic feet. It will 
be fitted with a four-cylinder copper-jacketed engine 
developing 30 horse-power, and weighing 200 lb., 
with which it is hoped to attain a speed of 20 miles 
an hour in calm weather. Professor Alexander 
Graham Bell has, Mr. Chanute continued, made 
many interesting experiments with his tetra- 
hedral kites. One of these, having 3393 cells, 
exposing 1966 square feet of oblique surface, and 
weighing with its passe 600 lb., soared with 
him on board, when eoual aibnia a lake at a speed 
of 21 miles per hour. The kite rose to a height 
of 168 ft., but broke on striking the water in de- 
scending. The automatic ge ve was, it is 
stated, exceedingly ith Professor Bell’s 
assistance, a motor-driven aeroplane is now under 
construction ; this will be 43 ft. across, and with two 
planes arched fore and aft. The total weight, in- 
cluding the man, is given as 560 lb., and it will be 
fitted with & Curtis motor of 40 horse-power. In 
December last, Mr. Chanute continued, the United 
States Government called for tenders for ‘* heavier 





than the air” flying-machines. Out of forty-one 
proposals sent in three only complied with the 
conditions of the tender, and of these one has 
since been withdrawn, Mr. Scott abandoning the 
field to Mr. Herring and the Wright Brothers. 
Mr. Herring was for many years assistant to Pro- 
fessor Langley, and later on to Mr. Chanute. He 
is stated to have produced a gasoline motor giving 
22 horse-power, and weighing but 21 lb. With 
a model he has made flights for 22 consecutive 
circular miles. For the machine which he has 
now under construction, the designed speed is 50 
miles hour. Referring to the Wright Brothers, 
Mr. Chanute stated that they made successful flights 
in 1903, and in the next year made no less than 
105, the lo t of which was 3 miles. It was not, 
however, till 1905 that they succeeded in getting 
full control of their machine, and they then made 
one flight of 24 miles, consisting of 30 circular 
sweeps over a circular course at a speed of 36 miles 

r hour. Their last flight was made on May 14 

t, and was 8 miles long. Atthe end the machine 
broke up on landing, the accident arising from an 
inadvertent operation of a moans Saves, due to its 
position having been changed. e time fixed by 
the contract for the delivery of the machine is 
August 27 next, and it is hoped that this will prove 
sufficient for it to be repaired and thoroughly tested. 

In the next paper, Colonel J. D. Fullerton, R.E. 
(retired), gave a description of the work of Mr. 
Phillips, who appears to have been the first.to dis- 
cover the most suitable cross-section to use for the 
supporting surface. Recently, Colonel Fullerton 
said, this surface had been further modified by Mr. 
Phillips, with the result that the ratio of lift to 
drift was 20 tol. A machine built by Mr. Phillips 
in 1904 weighed, with the man, 600 lb. It was 
fitted with an engine developing 22 brake horse- 
power, and lifted when the speed reached 30 miles 

r hour. This machine was, however, deficient in 
ongitudinal stability. With the latest pattern, 
built in 1907, weighing 650 lb. with its operator, 
the Jongitudinal stability was very good. It was 
fitted with an engine developing 20 es ae at 
1200 revolutions, and had flown successfully. Mr. 
Phillips’s practice-ground, was, however, very de- 
fective, and there was thus a difficulty in starting 
the machine. 

Later on in the evening Sir Hiram Maxim 
gave an interesting description of some of his 
experiments made with screws. The efficiency 
of these depended, he said, very much = the 
accuracy with which they were made. ooden 
screws were much more efficient than those in which 
woven fabrics formed the surface, the best of the 
latter tried by him giving only 40 per cent. of the 
efficiency of equivalent wooden screws. The largest 
screws he had worked with were 18 ft. in diameter 
and absorbed 150 to 160 horse-power each. When 
run in a fixed support with a free flow of air to and 
from the screw, the thrust developed was 1100 lb. 
The slip under these conditions was 60 miles per 
hour. When working on the Bie sean orc the 
pace of the latter being 40 miles an hour, the 
thrust was exactly the same as before, the slip 
being 20 miles per hour. In fact, the relative 
speed of the air through the screw proved to be 

e same in both conditions, as also was the thrust. 
Working with small models, however, he had found 
that, on. starting up such a screw, the thrust 
momentarily rose to, say, 20 lb., and then fell to 
14 lb. on the air current towards the screw being 
fairly established. It appeared, therefore, that 
when the screw operated on undisturbed air its 
thrust was much greater than it was when a current 
towards it was set up. 

With the large screws working at full power a 
side gust of wind, by shifting this in-current of air, 

ut up the thrust momentarily to a very high 
in Referring again to the advantages of wood 
over fabric as a material for aeroplanes and screws, 
Sir Hiram said that, with w a ratio of lift to 
drift equal to 18 to 1 was readily attainable, whilst 
with fabric this was impossible. 

In a paper by Mr. Lloyd, read in abstract by the 
secretary, some particulars were given as to the 
work now being done in France. ll the French 
machines were said to be very deficient in lateral 
stability, so that they are en out on fine and 
windless days only, none of them being as yet fitted 
to face rough weather. The new monoplane of 
Mr. Farman was, it was stated, to have five pairs of 
narrow wings. It will be fitted with an eight- 
cylinder ‘‘ Antoinette” engine running at 1100 
revolutions per minute, and developing 47 effective 
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horse-power at the propeller. Its weight (water- 
cooled) was said to 147 kilogrammes, and the 
total weight of the machine 600 kilogrammes. 
A speed of 60 miles an hour is expected. 

Other papers read were of a more theoretical 
character. Amongst them was one by Mr. Silber, 
of Vienna, who maintained that it would ever be 
im ible to make machines automatically stable, 
and that, therefore, flying would always remain an 
art, difficult and dangerous to acquire. In another 
paper the forms given in America and France to 
the supporting surfaces were criticised as inefficient. 
Tails, it is a hia unnecessary, wer f of oss 
best flying birds being but poorly equipped in this 
regard. tr, however, they were fitted, they should, 
it was asserted, be at the front of the machine 
rather than at the back. The leading edge of the 
supporting surfaces should, moreover, be an oblique 
V in plane, with the apex of the VY forward. Some 
_ models constructed on these lines were ex- 

ibited by the author, and made excellent glides. 








PURCHASE OF SWEDISH IRON-ORE 
DEPOSITS. 

A proposal has been introduced by the Govern- 
ment into the Swedish Parliament providing for the 
acquirement by the State of the Svappavaara mines 
and ore deposits in Lapland. This forms a natural 
sequel to the measures passed by the Legislature 
last year, which were at the time fully reported in 
EnuIneeRinc.* These measures provided for the 
taking over by the State of all the important Lap- 
land iron-ore deposits, except Svappavaara, the 
leading principle of the comprehensive transaction 
being this: That a, a of iron ore should only be 
carried on from Kirunavaara and Gellivara ore 
deposits, whilst the other ore deposits should be 
reserved for the home industry. Of the ore de- 
posits not included in last year’s arrangements, 
those at Svappavaara are the only ones in that 

rt of Sweden which at present are of any real 
importance to the State, aud the Government have 
deemed it advisable to deal with them in the same 
manner as has been done with the other so-called 
secondary ore deposits—that is, to reserve them 
for the home industry. The Government have 
regarded the acquirement of Svappavaara, with the 
neighbouring Levei-Niemi, the Tansari, and the 
Salmivaara ore deposits so desirable that, to facili- 
tate the arrangement, they are prepared to permit 
an increased export from Kirunavaaraand Gellivara. 
The new agreement will also mean a settlement of 
the somewhat vexed question of a railway to Svap- 
pavaara. 

The Government propose the purchase by the 
State of the Svappavaara and adjoining ore de- 
posits from the company that owns them for a sum 
of 8,500,000 kr. (470,0001.), towards which sum 
Parliament is asked to grant a vote of 5,000,000 kr., 
whilst an arrangement is to be entered into with 
the Luossavaara - Kirunavaara Company and the 
Griingesberg-Oxelésund Traffic Company regarding 
an increased output of ore against a payment of 
3,500,000 kr. (about 200,000/.) on July 1, 1908. 
The ore deposits of Svappavaara, Tansari, and 
Salmivaara are valued at 6,975,000 kr., and those 
of Levei-Niemi at 1,500,000 kr., the balance of 
25,000 kr. being for other property. 

According to the new agreement, the State grants, 
in addition to the quantities of ore set forth in the 
contract of 1907 between the State and the Luossa- 
vaara-Kirunavaara Oompany, the Gellivara Ore 
Deposits and the ae Traffic 
Company, for the years 1908-32 (the latter company 
representing the three), the right to break, within 
the period 1915-32, an additional quantity of 
9,000,000 tons of ore, like the furmer arrangement, 
within the Kirunavaara ore deposits. Of this total 
of 9,000,000 tons the company has the option to 
break up to 2,500,000 tons of ore at the Gellivara 
deposits, should they prefer to do so. The State 
undertakes not to break, or to allow to be broken, ore 


within the Svappavaara ore deposits, for other than | ; 


Swedish industrial purposes, before the year 1933 ; 
and should the State not make any use of its right 
to acquire shares in the Luossavaara-Kirunavaara 
Company, then not before the year 1938. The State 

ts to the Kirunavaara-Luossavaara Company 
the right to forward by the Svartin-Riksgréusen 
Railway an aggregate of 9,000,000 tons of ore, 
within the period 1915 and 1932, beyond the quan- 





tities fixed in last year’s contract, at rates stipulated 
in the agreement. The quantities are distributed 
as follows over the different years of this period :— 
1915 to 1917, 150,000 tons per year ; 1918 to 1920, 
450,000 tons per year ; and during the years 1921 
to 1932, 600,000 tons each year. Still the aggregate 
of ore despatched from Kirunavaara to Riksgréusen 
must not exceed 3,750,000 tons per year, and that 
from Kirunavaara to Svartén 1,400,000 tons, or 
from Gellivara to Svartén 1,000,000 tons of ore per 
year. Inreturn for this concession the company 
pays asum of 3,500,000 kr., as already mentioned, 
in cash, and a royalty of 3 kr. per ton for half of 
the ore broken (that is 4,500,000 tons), from which 
royalty must be deducted the sums due to the 
State as owner of preference shares for the 4,500,000 
tons in question. 

The royalty is to be paid as follows :—In addi- 
tion to the charges just referred to, the Luossovaara- 
Kirunavaara Company will pay, immediately after 
the year’s ordinary general meeting for each of the 
years 1916, 1917, and 1918, royalty on 75,000 tons 
of 2 kr. per ton for Kirunavaara ore and 2 kr. 50 dre 
per ton for Gellivara ore ; for each of the years 1919, 
1920, and 1921 royalty on 225,000 tons at the came 
rate, for each of the years 1922-1928 royalty on 
300,000 tons at the’same rate, and each of the years 
1929-1933 royalty on 300,000 tons of 1 kr. 50 dre 
per ton of Kirunavaara ore, and 2 kr. 25 dre per ton 
of Gellivara ore. 

In case the Luossavaara-Kirunavaara Company 
has not, by the end of 1932, broken and despatched 
the quantities of ore to which the company is 
entitled according to last year’s and the present 
contract—that is, an aggregate of 102,750,000 tons 
from the Kirunavaara and Gellivara ore deposits— 
the obligation, which will then fall upon the State to 
make up this quantity, will comprise the quantity 
short of these 102,750,000 tons, though not ex- 
ceeding 7,000,000 tons. If the State does not make 
use of its right to acquire the remaining shares of 
the company by the end of 1932, and if the com- 
pany has not then managed to break and despatch 
102,750,000 tons of ore, the company will have 
the right to make up the deficit during the five years 
1933-1937, though not more than 2,000,000 tons in 
excess of what the company, according to last 
year’s agreement, is entitled to forward by rail 
during the said five years. 

The present agreement does not interfere with 
the conditions of last year’s contract, having refer- 
ence to the contingency that the residue of ore at 
the end of 1932 of the Luossavaara-Kirunavaara 
Company’s holdings be estimated at less than 
150,000,000 tons at Kirunavaara and 37,500,000 
tons at Gellivara, in which case such deficit of ore 
shall be deducted from the sum the State will 
have to pay for shares in the company in accord- 
ance with its option. 





RUSSIAN RAILWAYS AND 
WATERWAYS. 

Tue Russian Ministry for Locomotion has found 
it expedient to publish a kind of survey of the rail- 
ways and waterways coming under this department, 
at the same time foreshadowing what developments 
are likely to take place within the next few years. 

On January 1, 1906, the Russian State railways 
comprised an aggregate of 58,213 versts (38,800 
miles), of which by far the largest part—viz., 53,346 
versts—was Russian normal gauge, whilst 4867 
versts (3244 miles) were narrow gauge. Tho rolling- 
stock on the same date amounted to :— 


Passenger-train locomotives 2,883 
Goods-train locomotives... 13,643 
cacti beh a ‘ ba 

assenger carriages 18,970 
Goods wagons... e 188,386 


It is a well-known and generally admitted fact that 
the railways with their present system and present 
quantity of rolling-stock are unable to satisfactorily 
grapple with the forwarding, at times at least, of 
anes gue of goods, and efforts will be made 
in different directions to bring about improvements 
in this connection. The handling of the various 
leading kinds of goods will be subjected to certain 
new regulations intended to bring about more 
system and order, and the rolling-stock will be 
materially increased. Considerable orders have 
already been placed, and it is confidently expected 
that the factories within the Empire will be equal 
to the task of executing the Government orders for 
this . Thestate of affairs prevailing during 


reasons, marked by exceptional difficulties for the 
State railways. At one time there were accumu- 
lated in different places 210,000 wagon-loads of 
grain waiting for despatch, and at the same time 
the railways were utterly unable to carry, for in- 
stance, the quantities of coal required. An almost 
incredible number of locomotives were disabled, 
and the wagon famine was felt everywhere. Stren- 
uous efforts were made at the time, and have since 
been continued, to remedy matters in different 
directions. 

In addition to the completion of the rolling-stock 
several new works and railways are in course of con- 
struction or planning, and others are being extended. 
Among the latter are the Moscow local railway, 
some railway stations at St. Petersburg, water and 
naphtha installations on the Orenburg-Tashkend 
railway, &c. An important part of the completion 
work going on is the laying of a second set of rails 
on various lines (at the time of the report there 
were only 11,345 versts of railway with double lines, 
or about 20 per cent. of the total) ; first and fore- 
most on the Siberian Railway, on which likewise 
other constructive work of material importance will 
be required. Of lines awaiting their completion may 
be mentioned the Bologoje-Polotzk-Ssjedlez Rail- 
way, the Ulucharlu-Dshulfa Railway, the Perm- 
Irkaterinburg Railway, the Cherson - Nikolajev 
Railway, the Grodno-Mosty Railway, the Vladimir- 
Wolguski Railway, and one or two others, in addi- 
tion to which preparatory work is to be under- 
taken in connection with a line from Tashkend to 
Polonioschnaja, a line from Ssemipolatinsa to 
Uralsk, and a railway connecting the railways of 
Finland with those of Russia. Besides the pro- 
jected new State railways there are several more 
or less private railway schemes under considera- 
tion, in some of which the State is likewise 
directly interested ; all these proposals are to be 
dealt with separately, under the joint auspices of 
the Traffic Minister and the Minister of Finance. 
Among these projected railways may be mentioned 
the coal transport railway, Nikitowka-St. Peters- 
burg, and the Kachetine and Kamenez Podolsk rail- 
ways. 

‘The regulations of May 3, 1599, for the Traftic 
Ministry having proved inadequate and inefficient, 
a complete reorganisation of this department, and 
what is therewith connected, is looked upon as ad- 
visable. It is proposed that the direct management 
of the railways shall rest with the local boards, for 
which the authority of the latter will be extended; 
but at the same time it is considered advisable to 
maintain the central board or management as a 
means of simplification and unification. 

It is also proposed to revise the manner in which 
work for the State is being dealt with, and to do 
away with certain existing abuses, whereby the 
whole working and management of the State Rail- 
ways will become more rational and modern. 

The seventh section of the report deals with 
the Russian waterways, and is of considerable 
interest. The aggregate length of interior water- 
ways in Russia (in Europe) amounts to 80,240 
versts (53,490 miles), of which close upon one- 
half—viz., 37,240 versts—comes under the head- 
ing ‘‘ navigable,” whilst the other and somewhat 
greater half—43,000 versts (28,600 miles) —comes 
under the ‘fit for floating purposes” heading. 
These waterways are traversed by 3733 steamers, 
with an aggregate of 185,205 horse-power, and 
22,900 other vessels, the aggregate capacity being 
794,000,000 poods (12,800,000 tons). The traffic 
on the Russian waterways is of great importance, 
and is rapidly increasing, as will appear from the 
appended figures :— 

Milliards of Pood-Versts 


1881. 1904. 
In ships... 335 1465 
Tn floats 238 542 
593 2007 


The aggregate of waterways specified above com- 
prise the following constructed waterways :— 

1. The Marie system, from Rybinsk to St. Peters- 
burg, 1065 versts (710 miles). 

2. The Tichwin system, from the mouth of the 
Mologa to the Ladoga Canal, 654 versts (436 miles). 

3. The Wyschenewolozk system, from the ‘ver 
to the Ladoga Canal, 812 versts (541 miles). 

4. The Duke Alexander of Wiirtemburg Canal, 
from the Scheksna to the Northern Dwina, 652 
versts (435 miles). 

5. The Dnieper-Bug Canal, connecting these two 








* See vol. lxxxiii, pages 556 and 688. 


the time that preceded the report was, from various 


rivers, 515 versts (343 miles). 
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6. The Oginski Canal, from the Pripjit to the 
Niemen, 293 versts (195 miles). 

7, The Beresina Canal, from Dnieper to Diina, 
515 versts (343 miles). 

8. The Weichsel-Niemen Canal, from the western 
branch of the Bug to the Niemen, 391 versts (260 
miles) ; and in Siberia the connection between the 
Rivers Ob and Yenisei, which has a length of 1100 
versts (733 miles). 

The efficiency of the waterways, or, at. least, 
great distances of them, leaves probably still more 
to be desired than that of the railways; but the 
report foreshadows a series of improvements and 
extensions both in Europe and Siberia, in addition 
to which important new waterways are planned, 
including a Windau-Niemen canal and a Volga-Don 
canal, and, more important than all, the oft-dis- 
cussed and projected Baltic-Black Sea Canal, 
towards the preparatory work for which a sum 
of several hundred thousand roubles is likely to be 
devoted. In Siberia, too, comprehensive schemes 
are under consideration, and there is every reason to 
believe that the waterways are destined to play a 
very important part in the future development of 
the Tsar’s vast Asiatic possessions. 

As with the railways, so it is proposed to draw 
up new regulations for the water traffic, with a view 
of centralising, and in other respects localising, the 
management, and of forming a kind of river com- 
mittee, which shall comprise both officials and 
representatives of the several bodies interested in 
the river and waterway traffic. This committee 
is to have the control of the rivers, the river har- 
bours, &c. ; it is to regulate the prices for work 
coming under this department ; to draw up rules 
for shipping and rafting, and to fix the mutual 
rights and obligations of shipowners and their 
employés. 

Finally, the roads of the empire are dealt with, 
and they have undoubtedly fared worse than either 
railways or waterways. Road-building by the State 
has, as a matter of fact, been almost entirely 
neglected in almost all parts of Russia; and, where 
roads have been made, their location has almost 
exclusively been fixed according to military con- 
siderations. The authorities have, no doubt, good 
intentions as far as the roads of the empire are 
concerned, but it remains for the future to show 
what may come of them. 





NOTES. 
Tue Destruction or ArcH BRIDGES. 

In carrying out the various railway and other 
improvements in recent years it has been frequently 
necessary to destroy masonry arch bridges, and to 
replace them with others of larger span. As a rule, 
the new ones have been of the steel girder type, as 
this design lends itself especially well to quick 
erection. Existing railway lines can usually be 
blocked for only a short length of time without 
interfering with traffic, and the work of destruc- 
tion, after a preparatory stage, must be carried out 
as expeditiously as possible. In a paper read 
recently by Mr. H. C. D. Scott before the Society 
of Lngineers, descriptions of the work and cost are 
given of removing several masonry bridges for 
improvements on the London and North-Western 
Railway. The destruction of the three-arch Light- 
foot-lane bridge on the former system was accom- 
plished at a cost of 2001. This bridge consisted of 
& central 30-ft. span and two side 25-ft. arches. 
After the preliminary work, which did not interfere 
with traffic, and which was done during the week, 
twelve holes were jumped in the crown of each arch, 
about 10 in. deep ; eight holes, 2 ft. 8 in. deep, in 
each outside haunch of the side arches perpendicu- 
larly over the springing ; and eight holes in the 
spandrel filling over each pier. On the Sunday 
morning chosen for the work of demolition the holes 
were charged, ‘*tonite” being the explosive em- 
ployed a8 itis unaffected by wet; 16 oz. of this were 
placed in each crown-hole, and’ 30 oz. in each hole 
over the piers, the total amount used being 94 Ib. 
Detonators with quick-burning fuses were attached, 
and the holes plugged with wet clay. Attached to 
the quick-burning fuses were slow- rning ones of 
different lengths, so regulated that the time occu- 
pied in lighting was allowed for, with the object of 
obtaining the simultaneous explosion of all shots. 
Scattering of the débris was prevented by covering 
the bridge with bushes weighted with chains. The 
railway sleepers and metals were removed to pre- 
ca damage. The line was closed from 12 noon to 

30 ., when the down-road: was cleared again, 





and at 5 p.m. the up road wasalsoclear. Ninety-five 
men were engaged on this work, twenty-one of them 
being the company’s men and employed only in the 
removal and replacing of the line ; the remainder 
were the contractor’s men engaged in the clearing. 
Another masonry arch span of 30ft., after the 
preliminary work, was destroyed and the line 
cleared in about five hours. In the destruction of 
this arch, only 9 oz. of gelignite were used in six 
charges of 14 oz. each in holes 10 in. deep in the 
crown. In another bridge, at Preston, charges of 
tonite were not so successful in the destruction of 
a 20-ft. arch, and though the arch was crippled, it 
did not fall altogether. A staging had, therefore, 
= ~ erected, and demolition was completed by 
nd. 


Tue “ Lusrrania’s” PERFORMANCE AND THE 
GovERNMENT AGREEMENT. 


The Lusitania has maintained on her latest trip 
an average speed of 24.83 knots, the highest yet 
attained on the Atlantic, and nearly 14 nautical 
miles per hour better than that achieved by any of 
the German liners. Satisfactory as this is, we 
doubt not the vessel will be able soon to improve 
upon her performance, and to reach for the whole 
voyage the 25 knots easily maintained on trial. We 
note that this voyage has been regarded as the 
fulfilment of the conditions laid down by the 
Government in the agreement with the Cunard 
Company. But the requirement was that the 
company should cause to be built two steamships 
of large size, ‘‘capable of maintaining a mini- 
mum average ocean speed of from 24 to 25 
knots an hour in moderate weather.” Again, the 

nalty—reductions of subsidies payable—was en- 
forceable in the case of either ship if the 
company ‘‘before such vessel sails on her first 
voyage fails to adduce to the satisfaction of the 
Admiralty that such vessel will be capable of main- 
taining a minimum average ocean speed of 244 
knots an hour in moderate weather.” We make 
these quotations from the agreement in view of the 
repeated doubts as to the fulfilment of the guar- 
antees. There has never been any question of the 
capability of both vessels to maintain 244 knots, since 
the very satisfactory trial-trip results. Moreover, 
beth vessels have on service done splendidly for 
new steamships, with staffs becoming familiar with 
their work. The Lusitania’s performance of last 
week is a confirmation of the belief entertained by 
those familiar with the design. The steaming was 
uniformly good. Up to noon on Sunday she steamed 
19 nautical miles, on the succeedin i days, 
from noon to noon, the Lusitania be 622, 625, 
632, and 628 nautical miles, and to this “- the 
average speed was 25} knots. Unfortunately, the 
last of the voyage was through fog, and thus the re- 
mainder of the run, totalling 2889 nautical miles, 
was unavoidably at a less speed, and the average 
for the whole voyage worked out at 24.83 knots. 


Tue First Hypro-Exectric Ramtway 1n SWEDEN. 


Pending the electrification of smaller or larger 
portions of the State railways, for which purpose, 
as has been recorded in ENGINEERING, various toad 
waterfalls have been purchased by the Swedish 
State, it is of some interest to note the working of 
a private hydro-electric railway, the more so as it 
has been constructed according to the calculations 
of Mr. Dahlander, the engineer who has worked out 
comprehensive plans for the electrification of the 
State railways. It may be said at once that the 
results so far have proved more favourable than 
could have been expected according to the calcula- 
tions. The line in question is the Keockrike- 
Borensberg Railway, an auxiliary to the Liuképing- 
Odeshég Railway ; it is only five miles long, the 
gauge is 0.891 metre, and the stiffest gradient is 
lin 60. The power is supplied by the Naés power- 
station, situated half a mile from Borensberg, 
where the current is transformed through a 
transformer specially built for the railway, to 
a tension of 10,000 volts. The m is the 
same as the one projected for the State aoa. 
high-tension, single-phase, alternate-current. The 
installations throughout are simple, but strong and 
practical. The reason for building this short and 
comparatively insignificant railway as a regular 
electric line is to be found in the fact that there are 
a good many similar narrow-gauge railways in the 
district, and it was with a view of extending the 
system that it was adopted. The motor carriage 
has two single-phase alternate motors of 18 horse- 
power each, and also contains some third-class 





compartments, in addition to which it can haul 
three or four other carriages, the maximum weight 
of the train being 35 tons, with which weight the 
speed does not exceed 20 miles, whilst the 

with 25 tons weight can be increased to 28 miles per 
hour. The charge for electric current is 100 kr., or 
21. 5s. 11d. per horse-power per year. The whole 
installation has been carried out according to 
instructions given by and under the supervision of 
Mr. Dahlander, and the results have so far been 
eminently satisfactory, and this is not unlikely to 
influence the adoption of the system on a large 
scale. The following figures of annual cost, based 
upon seven trains a day in each direction, show the 
expense of electric traction, being the actual work- 
ing figures :— 


Kr. Kr, 
One inecr... Pol 1800 
Two deivers con note 1920 
One man for cleaning ... 900 
ay —- 4,620 
Electric power as per 
Interest and sinking fund 
on excess cost of electric 
installation... wi 3150 
== 6,100 
Total... ans 10,770 (6002.) 


Freicut-Hanpitinag MaAcHINERY. 


Although in commercial factories and under- 
takings mechanical handling of freight is by no 
means uncommon, machinery and appliances for 
this purpose have not been as largely introduced 
into railway warehouses as would appear possible 
from several reports presented by the Committee 
on Yards and Terminals to the American Railway 
Engineering and Maintenance-of- Way Associa- 
tion, at its Convention, held recently at Chicago. 
Simple conveyors and telpherage systems are in use 
here and there, and ample hoisting-gear is provided 
more often than not, but American ingenuity has 
introduced in the ‘modern warehouses of that 
country a number of other appliances which, where 
it is possible to specialise to some extent, will 
doubtless prove of advantage, and facilitate and 
accelerate the handling of freight. For instance, 
conveyors, in which moving arms projecting from 
the floor of the run-way engage the axles of the 
hand barrows, are used to assist the truck- 
ing of freight from one floor to another, the 
man walking up the centre and the truck follow- 
ing. At docks travelling platforms are used in 
several instances, the truckmen and trucks all 
being carried by these. As the freight probably 
has to be trucked on the unloading vessel to the 

angway, and, further, has to be trucked again 
rom the wharfside to some place in the warehouse, 
working is expedited by keeping the freight on one 
barrow all the time. e empty barrows are taken 
down a planked slope by the side of the moving 
platform. A number of variations of these systems 
of conveying, or of assisted conveying, are em- 
ployed, designed to meet special requirements due 
either to the nature of the freight handled or to 
other local conditions, At the Southern Pacific Rail- 
way Company's docks at New Orleans there are in 
use specially-designed elevators for unloading 
bananas, ese are movable, running on a track 
on the dockside. They consist of a lofty main 
frame, or tower, to which is hinged a jib. From 
this jib depends a second frame fitted with large 
sprockets at either end, over which runs a 
continuous belt. The conveying side of the 
belt runs up the outboard side of the vertical 
limb along the upper side of the jib and then down 
the tower to the ground, the empty belt returnin 
on the underside of the jib, &c. The belt is fitte 
with cross-bars and is thus made into a series of 
aegenee. into which the bunches of bananas are put 
y men in the ship's hold, The bunches are then 
carried upwards over the jib, and finally deposited 
on a mattress inthe shed. Here they are picked 
up by other men and loaded into one of three 
trains, according to their ripeness. It is claimed 
that less harm is done to the fruit in this way than 
by handling by other methods. These and other 
conveyors are driven electrically, the hoisting also 
being done by electrical motors. Ina seven-storey 
warehouse in Newark a spiral chute is used for 
descending freight. This chute is 7 ft. in diameter, 
and the spi a pitch of about 14 ft. It con- 
sists of s' sheet, and may be used to disc e 

at any floor, from those above. Barrels, 
xes, or sacks of a width and height of not more 





than 3 ft. can be sent down in these chutes, and 
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the only limit to the rate of handling being the pace 
at which the goods are removed on the lower floor. 


Evecrric Works aND THE Law or NUISANCE. 

In these days, when electric lighting and power 
works and electric generating - stations are being 
erected in the vicinity of populous districts, they 
sometimes incur the risk of actions at law at the 
instance of aggrieved persons who complain of 
noises or other ‘‘nuisance.” The decision of the 
i as Court recently, in the case of Heath and 
Others v. the Brighton Corporation, very clearly 
shows what are the rights of electric under- 
takers, and what is an exaggerated complaint 
of nuisance on the part of neighbours. The 
laintiffs represented a church situate in a quiet, 
industrial quarter of the town of Brighton, close 
to which the Brighton Corporation had erected 
an electric lighting and power - station, and 
their grievance was that noises from the great 
generating works some miles distant were com- 
municated to the lighting and power-station, and 
were disturbing and annoying to the congregation 
of the church close by. A gentleman, approved by 
the plaintiffs, was commissioned by the Court to 
investigate the matter on the spot, and he reported 
that there was a humming sound, not at dis- 
turbing, which was only audible in certain parts of 
the church. For the defendants it was contended 
that, as the law does not recognise a trifling in- 
convenience, the slight degree of noise did not 
constitute a legal nuisance, p nadie’ it was admitted 
that in a noisy district any considerable addition to 
the noise would be a nuisance, and would be action- 
able. In this open district of the town there 
was comparative quiet, and the slight addition 
of noise made by the humming on the wires 
from the generating works was not in itself 
at all serious, and would not prejudice the 
value of property in the vicinity so as to make 
it a legal nuisance. The defendants also pleaded 
that they had statutory authority to erect the 
works on this spot, and as they had done every- 
thing in the best manner possible, they were not 
liable for nuisance on account of this slight hum- 
ming noise, which was inevitable. The standard 
noise allowable in such a district—mostly occupied 
by working people and small shops and one or 
two factories—had not been exceeded; and as 
this standard had been sanctioned by law, there 
was no case of legal nuisance. This, in effect, 
was the opinion of the judge, who said that in 
every such case there might be considerable annoy- 
ance and inconvenience, but no legal nuisance. 
Every circumstance must be considered and a 
reasonable view be taken, remembering always 
that a church has no special privileges and is not 
entitled to more than ordinary quiet. The imme- 
diate neighbourhood of this church andof the electric 
works is not a residential district, and there was no 
loss to the letting value of any property. On 
these grounds the application for an injunction to 
restrain the Corporation was refused. It should 
be noted that a corporation, or other electric under- 
takers, have no legal sanction, because of their 
statutory authority, to commit a nuisance, and 
that had this Brighton action been brought by 
owners of high-class residential property, who 
proved that tenants were driven-away by the extra- 
ordinary noises, the decision might have’ been 
different. The application of common-sense and 
sweet reasonableness is the chief rule in deciding 
such cases. 





DartMouTH.—The Mew, screw-steamer, which is to 
succeed the Great Western ae yng, Atseee ’s old ferry- 
steamer Dolphin, has arrived at tmouth from Fal- 
mouth, The Mew has been built by Messrs. Cox and 
Co., of Falmouth. She will accommodate over 500 pas- 
sengers, while the Dolphin has accommodation for only 
330 passengers. 

soducts of destructive distilla- 
tion of yellow pine per cord of wood are approximately as 
follow :—Refined turpentine, 7 to 12 ; total oils, 
including tar, 50 to 75 ions ; tar, 40 to 60 gallons; 
charcoal, 25 to 35 8s. By the steam distillation 
process about 10 to 15 gallons of refined turpentine are 
produced and 1 to 3 gallons of heavy oils. 


Woop Propucts.—The 


Bere1um AND ARGENTINA. — The Belgo- Argentine 
Shipping Company, which runs a service of steamers 
between Belgium and the Peony 1 South American 
ports, has decided to acquire three first-class steamers, of 
about 7500 tons each, one built in England, and the 
others in Germany. The fleet of ween pH will thus 
Sree ren ees with a total displacement 
of 47,000 tons. 








THE “MAXIMUS” BRAKE. 


In the well-known wpent of Captain Galton on 
the brake trials on the North-Eastern Railway, stress 
was laid on two features, among others, which it is 
most desirable to embody, if possible, in braking 
arrangements for railway stock. These two features 
which the ideal brake should possess are rather 








This relief is given whenever the speed has fallen and 
the coefficient of friction increased to such an extent 
that the wheel is almost on the point of skidding. The 
actual skidding-point is never reached, for the brake 
adjusts itself automatically when it isapproached. The 
action is mechanical, and not dependent on the adjust- 
ment of cylinder pressures, while the retarding effect 
at high speeds is much greater than with the ordi- 
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nary brake. With lower speeds the effect of the 


difficult to secure in sufficiently simple form to enable 
them to be generally pe mer | It is desirable, for 
instance, in order to secure the best braking results, 
that the wheels of the vehicle should not be skidded ; 
and, as the coefficient of friction of the block on the 
tyre is smaller the greater the speed of the train, to 
produce the greatest possible retardation a graduated 
application is necessary, the pressure being — 
on application and gradually relieved with a decrease 
of speed, so as to avoid skidding at the lower speeds, 
when the coefficient of friction between the block and 
tyre is greater. The coefficient of friction at high 
speeds is only about one-third of its value at lower 
speeds, when, comparatively speaking, the efficiency 
of a brake is of less importance. 

With a view to making braking more efficient in 
these respects the gear which we illustrate in the 
accompanying figure been introduced. This brake 
has been given extensive trials on the Great Western 
Railway and also on the North-Eastern Railway, and 
yesterday there were further trials on the latter system, 
the results of which we hope to report next week. It 
is known as the ‘‘ Maximus” brake, and is introduced 
by the Maximus Brake Syndicate, Limited, Queen 
Anne’s Chambers, Westminster, 8. W., the British and 
Indian licenses having been acquired by Messrs. Taite 
and Carlton, 63, Queen Victoria-street, E.C. It is 
designed to give a maximum pressure on application, 
joo easing off, as the speed falls, to the lower 

ressures necessary in order to prevent the skidding of 
the wheels. The action is automatic, and governed by 
the friction between the block and the tyre. 

It will be seen in the figure, which shows the brake- 
rigging applied to one pair of wheels of a carriage- 
bogie, that the right-hand blocks are suspended by 
hangers in the usual manner. The blocks on the 
other side of the wheel are, however, hung from 
the end of bell-crank levers fixed to the square 
shaft A. This shaft runs across the bogie, and has, 
at either extremity, one of these bell-crank levers and 

» but only one set of toggle gear is provided 
aed the brake beams on either side of the axle, 
To the shaft A are also fixed at each end two short 
levers, having at their extremities pins B and C, which 
work in slots in the casting which encloses them. 
This casting forms also the seat for the spiral 
spring, by which a pull is exerted on the shaft A, 
so that the pins B and C rest normally at the end 
of the slots, as shown in the figure. The tension 
on the spring is adjusted by the screw-rod and nuts to 
give a braking effect of about 160 per cent. of the 
weight of the vehicle at the commencement of the 
application. The pull-rod, it will be seen, has on part 
of its length a ratchet, with which a spring toothed 
pawl engages, as will be explained below. Towards 
the lower extremity of the brake-lever there is a roller 
working in the cam slot D in the yoke E. This slot 
D is Y-shaped, and normally the roller rests just on 
the crown of the Y. 

The action of the brake is as follows :—On applica- 
tion, the blocks grip the wheel with the greatest per- 
missible pressure, limited by the load put upon the 
spiral springs. As soon as this load is exceeded, the 
brake beam is dragged downwards or pushed up, 
according to the direction of travel, the shaft A being 
pulled inwards, pivoting round either C or B. At 
the same time the forward movement of the shaft 
allows the pawl to engage in the ratchet, preventing 
additional ure from being applied through the 
pull-rod. e vertical movement of the brake-beam 
causes the roller to move along one of the branches 
of the slot D ; this lengthens the distance between the 
blocks, and thus relieves the pressure on the tyres. 





** Maximus” brake remains uniform, while the ordi- 
nary brake only attains the same effect on the point 
of stopping. 








Exgcrric Tramway DEPRECIATION. — The tramways 
committee of the Glasgow Corporation have considered 
the question of provision for the renewal of, and deprecia- 
tion on, the tramway undertaking, and to recom- 
mend that the rates charged on the original capital 
expenditure remain as at present, with the exception of 
(1) electrical equipment of lines, the charge on which 
they recommended should be increased from an average 
of 3.06 per cent. to an average of 4.27 per cent. ; and 
(2) the power and sub-stations’ plant, the charge on which 
they recommended should be increased from 5 per cent. 
to an average of 6.88 per cent. These increases would 
entail an increased annual charge of 14,017. 10s. 2d. This 
recommendation has been adopted. 





AssocraTION OF WaTER ENnoinerRs.—The thirteenth 
annual general meeting of this Association will be held 
at Birmingham on June 25 to 27 inclusive. The proceed- 
ings will commence on Thursday, the 25th, at 10.30 a.m., 
when the Lord Mayor will welcome the members to 
Birmingham. The following papers will then be read 
and discussed :—‘‘ Wells and Sardis for Town Water 
Supplies,” by Mr. H. Ashton Hill, M. Inst. C.E. ; ‘* His- 
tory and Description of the Cape Town Water Works,” 
ty Mr. R. O. Wynne-Roberts, M. Inst. C.E.; ‘* The 

ater Supply of Hythe, Kent,” by Mr. C. Jones; ‘‘ The 
Deven one Construction of Impounding Reservoirs,” by 
Mr. W. Watts, M. Inst. C.E. On Thursday afternoon 
a visit will be made to the Frankley Water Works of the 
Birmingham Corporation. On Friday afternoon a visit 
will be paid to the Coombe’s Wood Works of Messrs. 
Stewart and Lloyds, Limited. On Saturday an all-day 
excursion has been planned to the Elan Valley Water 
Works of the Birmingham Corporation, or, as an alterna- 
tive, a visit to the Ashwood, Hinksford, and Spring’s 
Mire Works of the South Staffordshire Water Works 
Company. The annual dinner will be held at the Grand 
Hotel on Thursday, at 7.30 p.m. A reception will be 
held on Friday creme Se the Lord Mayor of Birming- 
ham and the Lady Mayoress, at the Council House. 
Tickets for visits, &c., should be obtained in advance from 
the secretary, 54, Parliament-street, S.W. 





Liconirg InsuLaTION FoR Execrric Casies.—The 
name “‘liconite ” has been given to a rubber substitute de- 
vised by Mr. Ali Cohen, and now being introduced by 
Messrs. A.. Hendrich and ©o., of Amsterdam, who 
control the patents under which it is manufactured. As 
— be expected, it is similar to rubber in appearance 

in many of its qualities, but we are given to under- 
stand that it is a compound of bitumen and various oils, 
and has neither rubber nor gutta-percha in its composi- 
tion. It is elastic and tough, and is said to be non- 
hygroscopic, unaffected by water, dilute acids, or alkalis, 
and capable of withsteinstio g all ordinary temperatures 
without flowing or cracking. e material, or paper 
or tape treated with it. is advocated for insulation 
purposes, and liconite leadless cables have been con- 
structed by Messrs. Johnson and Phillips, Limited, 
at whose works a demonstration was given this 
week. A cable of the type in question, which had 
been immersed in water for twelve days, was tested 
at 30,000 volts for five minutes. A length was then cut 
off, and after being bent round an 18-in. drum three times 
in each direction, was tested todestruction. This occu 


at a pressure a) hing 70,000 volts, although the cable 
oF failure considerably before this pressure 
t 


ypes of liconite cable were 
also tested and showed high di-electricstrength. Liconite 
paper, one fold, tested between tinfoil electrodes, was 
pierced at a ure of 1490 volts; two-fold at 2400 volts, 
and three-f at 2300 volts. A sheet of solid liconite 
0.108 in. thick was pierced at 42,000 volts, and a siivet 
0.062 in. thick at 31,000 volts, the pressure being raised 
as rapidly as possible to the breaking-down point, 





e) 
Zz 
pe, 
a 
“ 
Zz 
o 
Z 
a. 


May 29, 1908.] 











"898 09 JO [OAS] OY} OA0gY “43 491F'TT 

ot be ps ‘soun?) wy] 04 ‘juscsep [enpesd 4ySrs © y9LM 

; @48]08ep pus poo ¥ Gsn0Iq} sewed OUT] qomedLE 
“poUTEsae SI "93 OOS ‘SI ‘WOreaoTe 48equer9 OY} “Anfae 
SOTTUL QTT ‘BeonsQ sory, SV 9 SPLIT St 948 
‘hoyyea ©4} JO poy O43 Ge ‘wjZONY CideN 48 PUY ‘foao] 
~ees @Aoge ‘33 ONG JO 94S1ey O43 gu st Avmprer O43 
uoyss wowmeUINg yy “ImoYy Jed serum fg jo — B 
48 8103 OOT SarySiem ule v ‘1opUe, oy) puIqeg ‘SuLmvip 
jo iso pedojduie eq [[IM SeATjOMI0D0] MOTORS BIg} 
uQ ‘wmoxshs youl IQ O43 UO poezoNsysU0O st Avm[TEI ONG 
‘00 10d g St querpesd 04} e1eqm ‘satimr fg jo GouNssIp 
es 20g ‘sorim fiz gay 043 Sump seul [eleccs 
pessoi0 Sureq 41 040! SuLMoy 830430 pUv 19ALs 48} ‘Bpusif) 
JOAIyY O43 SURI Yorqm qZnosqy Ae[yes O43 Sspusose puY 
‘gos O44 JO [OA9T OY} GANGS “9} SEIh St Gory guod ¥ 4e 
fn{ng seaval our oy], “plo3 “sop gg9‘Feg’9 40} SyI0m 
eq} jO WoNNoexe ef} Jo} payowrjuoO Sutasy “oD puv 
zneng SOT “suveayy ‘sopra FLLT w wownd wy] O% 4afne 
Wory “OUT, OY} JO YIDUS[ OG], “WiATjo” jo 1914U0I; OY} OF 
Semprey W1eqyON [ey eunuesiy oy} jo aolwUe;xe 
WB JO SNUIULIOZ OY} ‘BOUIN’ WT T1M poystiqeyse used seq 
GoysolunuIMC® AVM[IVY—"VIATIOG UNV VNILNAOEY 


"git popesooid oq [[14A INogseq sa[[resIE}_ OT} JO 
SUOIsUa}Xe [VLIO}VUI ‘puLy Ul Ue_e} Ueeq GAvY UsnOY Puy 
GIABPT 48 SAIOM 043 UOT AA °*7000'00 YNOGE 48 poyEiNo[eo 
ST YOLGas “4800 O43 JIVY 1e0q 04 OAEY [[lmH Gory ‘Ueno 
yO UM04 043 SZayyeuaq jo evodand oy; 403 Ajleroedse 
esoml ‘ae: mun oq [[lM ouleg sJoAty 043 jo gavd 
yo mory @ ‘OIAVE] 48 SH1OM OY} 431M UOTyOOUUOO UT 
"ysq-eu0 Avsyop 04 pazoadxe st oravpy jo A410 oyy Gorgas 
JO ‘7000'009'E OUlOs 4 payetnOTeO Bt yeoo egy, “shenb 
TBGOTFIPPB JO "$} OEE SM10s Jo BOIZONI48U00 eq} pas ‘peoIg 
"43 OGL PUY Bao] “43 QOOT AOop ¥ Jo Surping oq3 eetsdai0o 
gU0Isaa4xXe MOU O43 JO; sUB[d OY, “eZIs B GoONs jo s[eTBeA 
qit4 efddvs3 youavo e1aspy jo 410d 04} jo suoIsuomIp 
abet eq} pus ‘Buol 43 Og! oulos sauIveys & Surpying 
guasead 48 St OU] ONUYY YW Youdl,y OW y, “e1eUTveIS 490314] 
ey} JO OUlds 0416001 4OUUK SYOOp eq} puL ‘sjessea AULUT 
10j s{ejop pezousjoid pas guanbery ay A naa eq} ‘gueto 
-Wnsut 1393080378 #1 UONwpommoooN Aunb eq], “siemva4s 

4 yO @zt@ Salevasoul eq}, puv oWjes, Zalsveiou! puv 

3] 8}t Batsaprsuco ‘oyenbapea: Ajemjue st e1avzy jo 
gaod oq} ‘820d uvedoing quvjioduit pus plo 10430 [v1eA08 
eyVv[—"auAVH 40 LHOg AHL 40 NOISNSLXY a0uV'T 








« B48m [Tel Urve9s UO 4UBpUeEsgs A[qQBzLAGU! MISES GoTy A ‘BsolYG 
ssui2 pov yeng jo 4301xue puv osuedxe 4uB3su00 64} OATS 
P[ROA GUO UI¥E4s O43 10j 84 TJOMIOOO] OLIZOSTS O44 JO BOTZNZI4S 
“qns8 043 431M pus ‘ured o1mMOU00e 48018 B Og 07 SB PeyOM 
O8 0 {4ST SGT, “SILOS 4UBTOYEp IVY MoUs INO OBIII}10} 
0} sony 64} Wl} pereccce Suteq syuemele snoueZO131U 944 
‘Ayesoqeqous puv 4[TeormM0U0Ce prmoe jeny oT} 
e104. ‘eso4} $8 payoare oq prnco [TsLqsupul pas 
AVM[TSI 10} SUOT}WAS-JOMOT “SaTIT] Tt no Buoys seovtd 
9% [woo dvogo easy om puy NT 843 GAOGe “33 0009 
jO pveq oquyreay er 03 Sutmo ‘s. pus aonsi 
-odeae 400[Z0u 4yS1ur om JI ‘oMMUNOU! O43 UI [Jes Tres 
jo doip 8 40u q3nog3re ‘srved oag J0j aqaya pav 4ep somod 
08104 000T hddns P[noo ‘paryg eouo 7 ‘uep jowmTg¥H oq], 
‘somod pay se3em Burdjddns 10} y30q opquiTess oq prnom 
qorqa ‘pegseS#ne e2e serzeynqiy 931 paw J98Ary qubiaen 
043 GO step gnq ‘sousfeqe our UeITey eAvY 0} WOES 
O[OFD 94} PUY G801F) O43 SE SIGALI GONs Jo JaMOd-1048M O43 
Susyyn pus Zutaresuco 103 somoeyos 1nG ,,—: peasesqo 
e1Igg “pt ‘s8eIppe gueTjeoxe uv jo osino0o ey} Uy 
“Uorsooesy SuL1scuLsUq s3T¥ A, FINOG MeN O42 JO BOtsEes 
494810-441193 0q3 jo Aoupg 48 Buyoour einSneut 643 48 
pepiseid eiigg *¢ “IJ{—‘VIIVELSOAY NI ONTESANIONY 





‘+ ‘eyeupexjeny 





—: SMOTJOJ 8B SBM 
VeeeSNY PUY “SIPUT GHG ‘wUsy YING “woLeMYy 
qgnog 04 sj40dxe eq} jo onTeA ey, *AljoatQoedser QOGT pus 
L061 JO Spoyied Zurpaodveiioo 04} ur “298271 Pus “7996 FT 
3m pered moo se “7eg¢*[g weeq Satasy ‘svod 81q3 ‘og [Udy 
04 poures4s enyea 043 ‘seLgun0o uvedoing snouea 04 L10u 
-1govul Zaratw jo 8310dxe pesverour A[qusepisu0o 09 e[qe 
-4nq11448 AjeZ18] St syUeTIdIYs osey} UT o[q¥AIEsqO OBBOIOUT 
e4T, ‘906 3° —_— Satpuodseiioo 043 ut “7g19'Fes pay 
‘L061 JO posed SZurpuodseiioo eq3 ut ‘716S'6¥G qj posed 
-moo se “76/¢e‘lee sem ‘ved 813 ‘Og [Udy Zuipue sqyuom 
ano} 043 Ul WopSury peu ey} wWoIy peysodxe Alou 
-TYORUL ZULUIW OY JO ONTeA OY —*AUANIHOV]T ONINIL 


“aT 





“peLuzwo 03 
‘ ¢g0'Fp St pasueot] 
JO Joquina 18304 
lua YouNz jo paw 


euzs0n'y jo ‘(sessulo Om; Bows 
A Be i) | 
spo stat Sasa 
61g JO sey." Aq posses | FAIWOo] “HH 3B UOKCes wot g “Bry oTpGm 5 


em ‘Qm@oulyredeq 


‘PONNSTIEIS WOT 
“oa WEN} pug 


\ ; pert 
ayossazanyog = 843 Gorgas 
: paw pedeuva pus ar 
S19]]0AGI3 5 IeACMOT ‘4URy 
oy wo Burdjd sy¥0q egy, “syueuyzedop Sarprinqdiys 
peddinba-jjem our ueHe} oq 03 A[TeuoTs8000 peystucyse 


feo 


Meee eee eee og RnG Savisomisae SUOUIMS | paLOJeI AY Oa YOU OF “XT TX oF[q ul samdy 


0} 0} S10ZISIA—"SEXV'T SSIMG AHL 40 JAZIQ AH], 





"WIVee] UoZMON 4e sys0M 8, Cuvdum0o 


OY} 48 JING OsTe ‘seoMeJeyIp 10q4,0 pus Joo1 410480019 | 
YL 9nq ‘180 JV[IGIIS YeYMoMIOs B JO ASIA OpIszno | 


ue s0a13 ZI “31g 4 *e8vo perqueo yy1M od 49 snonuiyU00 
0} JO BI JUqQMBIP O44 pus “yuopuedeput ore soyNg ey, 


‘L paw | “831q ut umoys Sureq sopur4o eyerq wmnova | 


wdeiqdeip ejqnop ey} ‘payeiq ere Ivo eg} JO sjooymM 
@ATOM} OY} JO 4nO 44SIQ = “peprAoad st Suyvey wRE;g 
“se sosn Os]e U9qo4Ty O44 UI ‘02 ‘eBuBI oY} ‘ soPJUEUT 


|GUeosepuBwour pezteaur yztMm ‘se8 Aq pozySiy st rd 


ey, ‘Aresseoouun uodiiosep Jepuel 03 § puy g ‘8317 
ur uses Ajrvojo Ayjuerogsns ere Axyued puv ueyo41y 
oy} JO JueuraZaevie eyy, “joo: on ur pepracid ov 
81040813x0 ,, opedioy,,, ‘uedo 0} pesary ‘s74S1] J0[;eus 
peoejd ore e834} JeAQ ‘ss¥[# panos jo o1¥ 1034%] 
esayy, ‘Arjyaed pue uayqoyty oy} 103 papraoad BZureq ezis 
Barpuodse1i00 jo 83431 ‘sy808 Buje; oy} weemyqeq 93431] 


| -@pis o[ure eF1e] ere e10eyy, “ssviq paystjod jo Buteq 


YAOM-[BjoUl 190440 ‘JoHorU jo ere ‘ow ‘sAvl4-yse ‘syoeI 
“01990 OGL, “preoqiia pozured-oy1ym jo st Bay100 
ey, ‘sjeavd reece, yy14 Lusso ystuedg jo st 10 
oy} JO Yeu Joe;Ur oYT “[[ “Biy Ut weAld st quow 
-gzedu100 Zutuip ey} JO UoT4Z008-s8010 & pu ‘UO1}BAGTO 
pue ue u0eald st OT “Zig uy ‘avd peuoroes & G “317 
puw ‘aoreagie [euorzoes &@ g “Big ‘180 OY} JO UOTZBADTO 


‘ol 


UITGN yOu O28 SOAV] seLAG | JT8q & pue ‘u0;jed oy ye oye, ‘z Bt 





Oprsjno uv seals / “Bry “uorepourmoooe Lj0;ea¥] pue 
‘Aryued ‘uoyozty 04 pozoaep st pry} 04} o[Tym ‘sieSues 
-sed g] pue gt Ajoarjoedsez Joy Lp ep Sat 
-g¥08 opraoid os04} Joomy, *(¢ puw g “sB1y eos) s}u0m 
-qredmoo 90143 070} peprarp st Ivo oy} jo Apoq eq], 
“TBO OY} JO 013090 043 spre} 
‘arpny 
-(Bao] Ureu og} 07 peyousse sf YOryA ‘e13U90 e1F0q O43 


‘so nd Gunpoenng | 38 Ways, U014Q008 & SIG “B1q *s.101¥0q-s80I0 Ue oY} 
83.10} | JO BUC pu 614000 e1f0q ey} UoAMyeq ‘ 


@ UO uOTW0es 
‘a V oul 
“UOT}BACTS pus uv 


ey} Ud TOT}0e8- 8 smous p “317 


|st¢ ‘Big “ued 42ed 043 % “814 puv ‘omerjzepun oy jo 


UOH}BAG[e [wUIpNy!Fuo] 044 yzed Ul sMoYs | “Bry ‘eaoge 


e4} Ul ‘seTyonq-uINy omy sey pol YOR ‘sZo0yspvay 


| UOIsua}xe UIO;}e{d O43 03 puv Woy sted [eIQUe0 O43 


pue ‘yooyspeey ureal 0} yoo}spvey UremM Woy ZarduNI 
0M4 Jezno 643 ‘pepracid are Jojourerp ur ‘ar fy 
SpOl-s8nI} INOg ‘UuoM0es jouUBYO = &q *ut- hh 
"Ul-G JO ore ‘syO0}sp¥eq UOIsUE}Xe M110J38]d oY} 03 4NO 
Und ory ‘speurpny Bao] ywI3Ueo ey} e[IYA ‘o[FuVe-qinq 
‘ar-§ Aq -ar-$g Aq “ul-¢ Jo pus ‘yy3ae] UF “GIG “33 gg 
O18 SIVQG-9[08 OY, “passens, puv poowiq ‘sUOT{Oes ]0048 
perfor yo dn 4ymmq st (“X TTX 078[1q ‘9 04  “SB1q 008) v0 
941 JO OUI¥JJOpUN sy y, “UOI4{0es Pa[[or JO sI¥q-o]08 07 
peyeatl ore ‘spren3-e[xe 10 ‘soye{d-us0y oy} ‘sa0tye73 
“SOIT! OY} WOT} UESs Og [II BY “IOJOMBIP UI ‘Ul g “45 g 
sjooys Avy pue ‘Sururezy joo}s jo ‘oak yooya-xis 
oq} jo ‘az0x;ed Avmprey exrysqi0X pue exlysvouwy 
PAvpayys O43 JO Orv soIS0q oyT, “yrvdE “43 Zp poryUED 
oie Aoy} pue “Ul g “33 [[ JO osBq-jooym B Yoo eauY 
seiGoq- oy], “steyNq JeA0 “Ul | “47 69 PUY ‘sernqrsea 
I@AO YYBUe] UI ‘UIQ 43 99 eae LO *so1foq jooym 
-XI8 OA} UO UNI PUB “YAO ET SUZ EE YFtaM sIvO OS0TT, 
‘eaoge ‘ZI “31g ut pus 
‘Onss! 8. yOOM SIG} YIM SutavsSue ofed-om4 Ino Uo [[ 
04 [ ‘831q Of saoreryenT{! OATS oA Yor Jo ‘sr¥0-Zu1aIp 
ss¥[0-9819 GolAstas Ut eavy Auvdu0g Avariey ertysqs0 
pus sllysvouwy] 043 ‘speey] puy ‘1o}seyouRpy pue me 
~IOAVT W904 40q OUI} ss01dxe O44 10; pu’ ‘poomjeo],y pus 
Speer] UOOMj0q GOIAIOS UIGI4-4BOq YeEFO_ I1ey} WO 








‘EHENIONE ‘IVOINVHOUN AIHO “H"O‘LSNI‘W ‘SHHOOH AONYOND “YW JO SNOISAG AHL OL ‘HLVAH NOLMAN ‘SM¥OM S.ANVdWOO FHL LY G¥LONULSNOO 
‘ANVdUWOO AVMTIVU GDHIHSWHOA UNV WHIHSVONVI WZHL AWOL AVOONINIG SSW IO -LSuIs 








73° 





ENGINEERING. 


(May 20, 1908. 











INDUSTRIAL NOTES. 


Tue report by the Labour Department of the Board 
of Trade as regards employment generally is based 
upon the following important returns :—In addition 
to the 2639 employment returns from trade unions 
used for the chart, 3801 were received from employers 
relating to 1,089,634 workpeople employed in coal and 
iron-mining, the cotton, woollen, worsted, and other 
textile trades, the building trades, the boot and shoe 
and other clothing trades, and the paper and glass 
trades. Besides these 6440 statistical returns, a large 
number of returns of a non-statistical character were 
received from employers’ associations, trade unions, 
local correspondents, and other sources. 

Employment generally showed some decline as com- 
pared with the previous month, and continued to be 
considerably affected by the disputes in the engineering 
and shipbuilding trades, which rendered idle an in- 
pose large number of workpeople not directly 
conce’ . As compared with a year ago there was a 
decline in most of the principal industries. 

The 268 trade unions making returns had a net 
membership of 638,237 ; 48,035, or 7.5 per cent., were 
reported as unemployed, as com with 6.9 per 
cent. a month ago and 3.3 per cent. a year ago. 





Employment continued good in coal-mining. It was 
about the same as a year ago. Comparison with a 
month ago is affected by holidays. 

Employment in iron-mining continued fairly good, 
but was not so good as a year ago. 

The pig-iron industry continued fairly busy on the 
whule. f was slightly better than a month ago, but 
considerable worse than a year ago. Returns relating 
to the works of 108 ironmasters, employing over 22,000 
workpeople, showed 293 furnaces in blast, as compared 
with 290 a month ago and 349 a year ago. 

Employment at iron and steel works showed a 
decline as compared with both a month ago and a year 

o. The volume of employment—i.e., number em- 
ployed multiplied by the number of shifts worked— 
at the works from which returns were received was 
28 per cent. less than a month ago and 12.8 per cent. 
less than a year ago. 

In the tin-plate and steel-sheet trade employment 
was good; it was better than a month ago and 
about the same as a year ago. At the works covered 
by the returns, 437 tin-plate and sheet-mills were 
working, as compared with 430 a month ago and 437 
@ year ago. 





In the engineering trades employment was slack on 
the whole, and continued to be adversely affected by 
the dispute on the North-Fast Coast. It was consider- 
ably worse than a month ago and much worse than a 
year ago. The percentage of trade-union members 
es was 8.6, as compared with 7.1 per cent. a 
month ago and 2.8 per cent. a year ago. 

Employment was bad in the shipbuilding trades, and 
contipeal to be wen affected by the dispute. It 
was worse than a month ago and much woree than a 
year ago. The percentage of trade-union members 
unemployed at the end of April was 23.2, as compared 
with 21.5 per cent. at the end of March and 6.6 


per cent. a —_ ago. Members on strike or locked-out 
are not included in the above percentages of unem- 
ployed. 


In the spinning branch of the cotton trade employ- 
ment showed a decline as compared with a month ago 
and a year ago. In the weaving branch it continued 
slack, and was worse than a year ago. A considerable 
amount of short time was worked, and at a large 
number of mills and sheds the Easter holiday stoppage 
was extended. 

The woollen trade at the end of the month was 
moderately good, but worse than a year ago. Returns 
from firms employing 30,428 workpeople showed an 
increase of 0.3 per cent. in the amount of wages paid 
compared with a month ago, and a decrease of 1.9 per 
cent. compared with a year ago. 

In the worsted trade employment at the end of the 
month was moderate, but worse than a month ago and 
@ year ago. Returns from firms employing 49,216 
workpeople showed a decrease of 0.4 per cent. in the 
amount of wages paid compared with a month ago, and 
of 5.8 per cent, compared wich a year ago. 

The linen trade continued quiet, and was consider- 
ably worse than a year ago. Returns from firms 
employing 45,400 workpeople showed an increase of 
2.3 per cent. in the amount of My Ee = compared 
with a month ago, and a decrease of 15.9 per cent. as 
compared with a year ago. 

The jute trade was fairly busy on the whole, and, 


showed but little change as compared with either a 
month ora year ago. Returns from firms omger- 
ing 18,307 workpeople showed an increase of 2.2 per 


cent. in the amount of wages paid compared with a 
month ago, and of 1.4 per cent. as compared with a 


ear ago. 
: The silk trade continued fair on the whole. It 
showed a decline compared with a year ago. Returns 





from firms employing 8204 workpeople showed an in- 
crease of 0.6 per cent. in the amount of wages paid 
compared with a month ago, and a decrease of 3. 
per cent. compared with a year ago. 

In the lace trade employment was worse than a 
month ago, and considerably worse than a year ago. 
Returns from firms employing 8889 work people showed 
a decrease of 3.4 per cent. in the amount of wages 
paid as compared with a month ago, and of 19.4 per 
cent. as compared with a year ago. 


Employment in the boot and shoe trade was fairly 
ood, and better than a month ago and a year ago. 

turns from firms employing 62,142 workpeople 
showed an increase of 3.5 ~ cent. in the amount of 
wages paid compared with a month ago, and of 2.2 
per cent. compared with a year ago. 

In the other leather trades employment was bad, 
and worse than both a month ago and a year ago. 
Trade unions with a membership of 3570 had 8 per 
cent. of their members unemployed, as compared with 
6.8 per cent. a month ago and 5.7 per cent. a year ago. 





Employment in the paper-making trades continued 
‘ood 


good. 

The printing and bookbinding trades were slack, 
and worse than a month ago and a year ago. In 
the printing trade the percentage of trade-union 
members unemployed was 5.5, as compared with 4 per 
cent. a month ago and 3.8 per cent. a year ago. In 
the bookbinding trade the percentages for the same 
periods were 8.7, 6.4, and 5.4 respectively. 





The building trade continued slack; it showed 
little change compared with a month ago, and was 
worse than a year ago. 

Employment in the furnishing and wvod-working 
trades continued bad ; it was slightly better than a 
month ago, but considerably worse than a year ago. 
Trade unions reported 6.4 per cent. of their members 
as unemployed, as compared with 7.1 per cent. a 
month ago and 2.9 per cent. a year ago. 





The pottery trade continued moderate, but was 
worse than a year ago. The brick and tile trades 
were quiet. 


In the glass trades employment was fair, but not 
so good as either a month ago or a year ago. Returns 
from firms employing 8910 workpeople showed a de- 
crease of 0.4 per cent. in the amount of wages paid as 
compared with a month ago, and of 5.2 per cent. as 
compared with a year ago. 





Employment of agricultural labour was generally 
regular until towards the end of the month, when rain 
and snow caused interruption of work in the fields. 
There was some increase in the demand for day 
labourers, but the supply was generally sufficient. A 
scarcity of men for permanent situations was reported 
from several districts. 

In London employment of dock and riverside labour 
was moderate generally ; it was worse than a month 
ago and a year ago. At other ports it was moderate— 
rather better than a month ago, but not so good as a 
yearago. The average number employed daily at the 
docks and principal wharves in London was 12,073— 
a decrease of 1.8 per cent. as compared with a month 
ago, and of 6.9 percent. as compared with a year ago. 





Twenty-six trade disputes began in the month, as 
ingame with twenty-three in the previous month 
and thirty-nine a year ago. The total number of 
workpeople affected by disputes which began or were 
in progress was 36,786, or 2,392 less than in the month 
previous, and 21,200 more than a year ago. The 
aggregate duration of all the disputes of the month, 
new and old, amounted to 765, working days, or 
25,600 less than in March, and 617,300 more than in 
April, 1907. Definite results were reported in the 
case of twenty-three disputes, new and old, directly 
affecting 2794 persons. Of these twenty-three disputes, 
six were decided in favour of the workpeople, eleven 
in favour of the employers, and six were compromised. 

The changes in rates of wages taking effect in April 
affected 204,000 workpeople, of whom 1000 received 
advances, and 203,000. sustained decreases. The 
number whose wages were decreased included 152,000 
coa!-miners in Northumberland, Cumberland, and 
Scotland, and 11,000 blast-furnacemen and 30,000 iron 
and steel-workers in various parts of England and 
Wales. The total computed effect of all the changes 
reported was a net decrease of about 10,600/. per week. 


The principles and policy of ‘‘ Labour’s Political 
Campaign ” in the United States was clearly set forth 
b r. Samuel Gompers in this month’s American 

ederationist. They were formulated at the “ protest 
conference of the workers and their sympathisers” held 
in Washington on March 18 and 19 last. Mr. Gompers 
claims that “‘ for the first time, in 1906, labour’s efforts 
to elect its friends to Congress and defeat its enemies 
resulted in reducing the dominant majority in Con- 


gress from 112 to 56;” a fact, he asserts, which is 
ignored by the partisan Press of the country. This 


6| result, he says, was achieved at a late hour in the 


contest, when the workers were ill-prepared, and 
without adequate means. The policy foreshadowed 
by Mr. Gompers is free, independent voting for the 
friends of la in the elections of Congressmen, 
without ee to porte. The test question is whether 
the candidate will support a measure for curtailing 
the powers of the courts in the States, and the Supreme 
Court in respect of injunctions. It is a simple and 
direct issue between Labour and Capital. 


The Typographical Circular, which is the moathly re- 
port of the T'ypographical Association, reprereating the 
provincial compositors, has become more modern in its 
character, and consequently gives wider views of life 
and labour than formerly. An important piece of news 
in the Circular is the result of conferences between 
the.two great compositors’ societies relating to lines of 
demarcation. The London Societ; comadiey extended 
the Metropolitan boundaries to such an extent that the 
Provincial Association felt that its preserves were being 
trespassed upon. However, the matters at issue were 
discussed in a friendly way, and an agreement was ‘ 
arrived at satisfactory to all parties. The question of 
abolishing travelling relief is discussed in the Circular ; 
it is one of the old methods of helping the unemployed, 
but has been abolished by most unions, In the present 
month’s Circular many questions are discussed on 
general lines, quite beyond the confines of the society’s 
special objects—political and social, as well as indus- 
trial relating to trade-union matters. 





The report of the Boiler-Makers and Iron-Ship- 
builders for the current month is sad reading. Speaking 
of the number on the funds, it says: “‘ The figures still 
go on increasing, caused, without doubt, by the North- 
East Coast of England disputes and the deepening of 
trade depression.” The total on the funds was 14,941; 
last month, 14,439. Of those totale, 10,861 were 
unemployed or on strike pay ; last month 10,184. 
In addition 2352 were on sick benefit ; last month, 
2519; on superannuation allowance, 1728 and 1736 
respectively. The expenditure for the month amounted 
to 20,5737. 3s. 2d. To meet the large and increas- 
ing expenditure there was a sale of stock, and 
a temporary loan of 6000/. by the bank, which has 
been repaid. In spite of the bad times, 233 new 
members were admitted; deceased and run out, 
277 — net decrease, 44. Alluding to the state 
of affairs, by strikes and lock-outs, and the extension 
of the dispute area, the report urges compulsory arbi- 
tration, but states that the president of the Shipbuild- 
ing Employers’ Federation has expreseed the opinion 
that compulsion is not required, and that large dis- 
putes are of rare occurrence. The general secretary 
states that the next Trades Union Congress will 
seriously discuss the question of compulsory arbitra- 
tion. At past congresses the motion wasdefeated. He 
condemns the national lock-out, as no national strike, 
he says, could take cay He also strongly condemns 
the men’s demand for local rule, ‘‘ to be masters of 
their own destiny.” This, indeed, was the cause of 
the deplorable state of affairs on the North-East Coast, 
and, further still, of the lock-out. He urges central 
government by the unions, by the election of respon- 
sible officials on a democratic basis, and the confidence 
in and trust of those officials in ‘times of stress and 
strain by labour disputes. This is the only means b 
which the employers’ federations and the men’s 
unions can meet, discuss, and settle their differences. 

The announcement on Monday evening last that 
the national ballot of the trade societies affected by 
the ‘shipyard dispute on the North-East Coast has 
ended in favour of an acceptance of the masters’ terms 
will cause general satisfaction. It was thought by 
some that the votes recorded might be adverse, and 
although the majority in favour of acceptance is not 
large (only 2035 in a total of 46,255), it is quite 
sufficient. It is hoped that work may be re- 
sumed to-day—at any rate, in t. The result 
of the ballot does not appear, Rowover, to have 
eng satisfaction among the men on the North- 

t Coast, who are known to have voted solidly 
against a settlement on the terms proposed, and it is 
stated that the shipwrights in the proportion of from 
six to eight to one voted against the reduction. The 
joiners are also said to have voted in a similar way. 
Whether the feeling of resentment roused among these 
men will subside during the next few days remains to 
be seen, but, for the sake of all concerned, it is to be 
hoped that it will. The men have already gained little 
or no credit by the dispute, which has caused much 
needless loss and misery. One wonders whether the 
leesons of the disaster will be taken to heart by the 
men, and whether it will lead to a better system in 
the future. Labour organisations may be powerful, 
even wealthy, but if their system and policy are bad, 
they will be wrecked, and fail in their objects. 


The Presidential campaign in the United States is 








likely to be lively and exciting. The labour unions 
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have started a movement in favour of labour legisla- 
tion, and now the National Association of Manufac- 
turers—the 3000 members of which are said to represent 
a combined capital of 3,000,000,000/ —decided at the 
convention held in New York last week to make a 
vigorous campaign against labour in every Congress 
district, without regard to party lines. ares candi- 
date who has been an active supporter of labour 
legislation is to be opposed. The members say they 
are not opposed to organised labour, but to its policy 
and means. 





The Highways Committee of the London County 
Council recommends the Council to withdraw the con- 
cession which allows the issue of workmen’s tickets on 

‘the last cars which leave the suburban termini in time 
to enable the men to reach the London termini at 8 a.m. 


The proposal to increase ordinary fares on certain | }.4 been 


North London routes has, for the time being, been 
laid aside. 





Three other railway companies—the Taff Vale, the 
Rhymney, and the Somerset and Dorset—have com- 
pleted the election of representatives to the Concilia- 
tion Board; all the candidates of the union were 
elected unopposed. 





The Amalgamated Society of Carpenters and Joiners 
continue to protest against the alleged sweating by 
the Salvation Army at their Hanbury-street joinery 
works in the East End of London. 





Tue Royat Matt Steam Packet Company.—The fleet 
of the Royal Mail Steam Packet Company now com- 
prises forty-six steamers, of an aggregate burthen of 
199,609 tons. The company has seven steamers with a 
displacement exceeding tons. The fleet stood in the 
books at the close of last year at 3,096,2467. The profit 
realised by the company for the past year, after allocat- 
ing 185,890. for depreciation of the fleet, was 147,245. 





Tue SwepisH-GeRMAN StTgaM- Ferry CoNNECTION.— 
The Prussian Government has ordered the two German 
steam ferries for the Sassnitz-Trelleborg route from the 
Vulcan shipyard, in Stettin. The one ferry is to be 
ready by June 1, 1909, but the firm thinks it will be 
ready by May 15; the other has to be ready by June 15. 
The representative for the Swedish State Railways has 
arrived at a complete understanding with the German 
authorities as to landing - stages, &c. The German 
Ministry for Public Works has in principle accepted 
the-offer of the Duisburg firm of Hartkorts as regards 
landing-stages, &c., and the plan will now be laid 
before the Swedish Railway Board, which is likely to 
follow it as closely as omy le. According to this plan 
the landing-stage will be divided in two spans, each 
25 metres long. The Hartkort plan guarantees a conve- 
nient and quick landing under all circumstances. 


Tue Russian STATE AND THE IRoN-Mininc InpustRY. 
—The Russian State carries on an extensive iron-mining 
industry in the Ural. The quality of the ore in question 
is inmany instances inferior, In order to more profitably 
exploit these deposits the Russian authorities have now 
decided to make extensive tests with the Swedish process 
for —_ low-percentage iron ore, invented by Dr. 
Gréndal. The chief of the Goroblagodatsk mining district 
in the Ural, accompanied by a Russian mining expert, 
has already paid one visit to Sweden in order to study 
the process and installations, and some minor tests wit 
ore from the district = entirely satisfactory. In 
order to further prove the merits of the Grindal ' 
& consignment of 100 tons of different kinds of Ural iron 
is being sent to the Herring Works in Sweden, in order 
to be tested under the supervision of Russian ex 
When these tests have been completed, and the results, 
48 1s confidently expected, proved satisfactory, the Metal- 
lurgical Company, which handles the patents, will be 
commissioned to pre detailed or the necessary 
installations, and the Russian State will adopt the 
method, subject to the payment of a royalty. 





Tue Viritte Montagne —The directors of the Vieille 
Montagne Zinc Mines and Foundries Company report 
that the gross profit realised for 1907 was 361, . 
reduced by interest and other char to 291,773/., and 
increased by the balance ea orward from 1906 to 
291,974. Of this amount, 157,500/. were devoted to the 
Payment of a dividend of 1/. 8s. per tenth share; and 
after provision had been made for sundry redemptions, 
allocations to reserve, directors’ remuneration, &., a 
final balance of 33427. was carried to the credit of 1908. 

he share capital of the company is 360,000/., and the 
statutory reserve stands at the same amount. The 
’mount raised by obligations at the close of last year was 
304, 0007, Pension and life insurance funds have been 
ormed by the company to the amount of 163,7297. The 
. its in & savings ised for the benefit of 
th workpeople amounted at the close of 1907 to 218, 6852. 

© company had, upon the whole, a satisfactory year's 
usiness in 1907, notwithstanding a fall in the price of 
oo on the one hand, and larger expenditures for w: 
coal, and raw materials on the other. The company has 
= at Moresnet, Belgium; in the Gard and the 
9 ee se the Rhenish rovinces, y; 

rgamo and in Sardini taly ; 

England ; at Amimeberg, Swoien, &e. Lace 





THE MANCHESTER STEAM-USERS’ 
ASSOOIATION. 


Tue annual meeting of tho members of this Association 
was held on Tuesday, May 19, at the offices, 9, Mount- 
street, Manchester, the president, Mr, Adam Dugdale, 
of Blackburn, in the chair. 

The report of the committee of ment was read 
by the secretary. It wasa report on the fifty-third year’s 
practical work of the Association, and was a record of 
satisfactory pares. The number of boilers under in- 
spection on mber 31, 1907, exceeded that of the pre- 
vious year by 280, and the number of firms, works, and 
boilers, as as the revenue for the you, were the 
highest hitherto realised. The number of members was 
2182; the number of works, 4363; the number of 
boilers, 8716; and the subscriptions and special eer- 
vice fees, &c., received amounted to 18.539/. There 
was a substantial balance in favour of the year, which 
carried to the reserve fund. During the year 
stock had been ¥ vee to the amount of 10007. in the 
Metropolitan Water Board, and 1200/. in Government 
Trish Guaranteed Stock. The accumulated assets 
of the Association now amount to 36,596/.—the highest 
point ever yet reached. 

As mentioned in the last report, grants to the total 
amount of 450/. had been made to the National Physical 


Laboratory, to assist in scientific research. A further 


grant of 100/. had been made during the past ye.~. Par- 
ticulars of the results of some of the investigations as to 
pressure-gauges have been given to the members in a 
memorandum by the chief engineer. 

A series of tests had been conducted by the chief en- 
gineer with to the ageing of steel, 


and we] 
were read by him at the meetings of the Iron and Steel | ¥ 


Institute held in London and Vienna. A report will be 
issued in due course for the benefit of the members. 

As many as 8889 ‘“‘internal,” ‘‘flue,” and ‘‘entire” 
examinations of boilers had been made during 1907, 
which was more than equal to one for every boiler 
enrolled. Careful inspection had always been the 
ange A object of the Association, and no boiler had ever 

guaranteed without being first submitted to a 
thorough examination and found to be safe. No explo- 
sion had occurred during the year of any boiler under 
the Association’s care, and the committee, with pleasure, 
state, at the end of the fifty-third year’s working, that 
no quate boiler has ever burst, and that not a single 
life has been lost from any cause which the Association 
could, or ¥ ~ to, have prevented. 

Outside these ranks the Association had recorded 
during the year the occurrence of sixty-nine explosions, 
killing twenty-seven persons and injuring forty-seven 
others. Of these, twenty-one, killing eleven persons and 
injuring twenty-four others, might termed ‘‘ boiler 
explosions proper,” while the remaining forty-eight, 
killing sixteen persons and injuring twenty-three others, 
might be termed ‘“‘ miscellaneous explosions ”—i.¢., those 
arising from steam-pipes, stop-valves, kiers, drying- 
cylinders, &c. In addition to the above, eleven explo- 
sions arose from the bursting of hot-water or kitchen 
boilers, by which two persons were killed and twelve 
injured. 

nder the Boiler Explosions Acts, 1882 and 1890, 
reports had been received up to the time of ing te 
press, since the publication of the last re of eig 
nine preliminary inquiries by the Board of Trade. Of 
these, fourteen had been followed by formal investiga- 
tions, and costs ge 15/. to 530/., and amounting 
in the te to .» were ordered to be paid by 
parties found to bein default. In five cases no order was 
made as to costs. 

During the year, after a conference at the Home Office, 
which was attended by the Association’s chief engineer 
at the special request of the Department, a revised form 
of — on the examination of boilers under the Factory 
and Workshop Act, 1901, was issued by the Secretary of 
State. This report tends to make the preparation of the 
boiler and its inspection more thorough, and thus in effect 
puts into wider operation the principles and practice 
which the Association has always carried out. The 
guarantee which the Association gives on the boilers 
under its care relieves the owner of the responsibility 
—— to him for the competency of the inspector who 
makes the examination, as the iation mes in 
fact the servant of the steam-user. 

The report concluded by stating that the Association 
had superintended the construction and witnessed the 
test of a number of new boilers at the works of the 
makers, and had also been called u to advise as to 
new engines as well as with r to the economical 
working of existing plant. The members had also derived 
benefit by having their boiler feed-waters analysed at the 
Association’s chemical laboratory, by placing their econo- 
misers, steam-pipes, &c , under inspection, and by havin 
their engines periodically indicated and examined wi 
& view to promoting efficiency and economy in working. 

The chairman, in moving the adoption of the report, 
said that the executive committee were the trustees of a 

t trath. It had been fairly established, as Sir 
illiam Fairbairn said many years ago, that if a boiler 
was only properly built and properly treated there was 
no fear of explosion. The Association had proved to its 
members that it had been able to maintain that truth, 
and the one great object the committee had in view was 
to maintain it in the future. The Association was by 
no means standing still, as was shown the experi- 
ments it was conducting with tos and also by 
its contributions to the National Physical Laboratory in 
aid of scientific research. Theories or fictions with 
regard to superheated steam had also been proved to be 
more or less incorrect, and the Association was trying, if 
it were possible, to arrive at the truth. 





Mr. Charles Heaton, Bolton, seconded the resolution, 
and said that the report for 1907 was one of the best that 
the committee had been able to submit. The great 
principle was still intact—that of thorough and able 
Inspection with a view to securing safety. Boiler inspec- 
tion needed a skill and experience, and the Associa- 
tion had, bs thought, a band of the ablest inspectors of any 
organisation. The experiments on steel would give the 
most important information to the members and the 
public. At the present time we not only had high steam 
pressure, but electricity and gas for raisi wer for 
mill-driving. But whatever Lem might be followed, the 
speaker said he believed we should be entirely dependent 
on an abundant supply of cheap fuel, and he sin 
hoped that no measure might be adopted which 
restrict the output of our coal-fields or enhance the cost of 
coal. Such a proceeding would, he believed, strike at the 
root of the industries of this country. In the meantime the 
Association was doing its utmost to promote efficiency in 
the raising and use of steam, and he hoped that the 
coming fy might be as successful as the years that had 

1 


The resolution was put to the meeting, and carricd 
unanimously. 

A vote of thanks to the committee for their past 
sopeees fer We bean i laton, Wiown abit te 

r, Simon ro igan, y 
Mr. _G. Hy inbotham (Calico Printers’ Association, 
Limited), and adopted. 

The chairman moved a resolution empo the com- 
mittee to grant pensions to members of the staff on 
retirement. Some of the staff were getting old, and it was 
desirable, not only for their own health, but for the 
of the Association, that they should be re b 

ounger men. oy had served the Association met 
Ingly well, and he thought the meeting would agree with 
the committee that they ought to have a ion. 

Mr. Charles Heaton had t pleasure in seconding the 
resolution. He believed success of the Association 
was due to its always having the best talent it could get. 
From the chief engineer to the humblest servant, all the 
staff had the welfare of the iation at heart, and 
it was well after a man had served them faithfully for a 
number of years that they should provide for his declin- 
ing years when he was no longer able to serve them. 


n reply to a question put by a member t, Mr. 
Dugdale said the committee had consid the ~— 
y about 


of a contributory scheme ; but casing Gey had 
sixt; be a they found it would not be possible to 
work such ascheme. It had been thought better to take 
each case on its own merits. 

The resolution was then put to the meeting and 
carried. 

A vote of thanks to the chairman concluded the pro- 
ceedings, and the members then adjourned to watch 
experiments illustrative of the water- mer action in 
steam-pipes, and to examine various steel specimens and 
other matters of interest which the Association’s museum 
contains. 





Larce New Power. Station 1n Swepen.—The build. 
ing of a large new power station in Lapland, North 
Sweden, is likely to be taken in hand during the forth- 
coming summer. It is a question of the Norr and Siéder- 
fors f the survey of which has been going on for some 
considerable time. It is proposed to build the power- 
station close to the Briin id railway station, and at a 
distance of ay 10 miles from the sea. The power avail- 
able is estimated at 81,000 horse-power. 





: tm Dewes Basin.—The seman Donets coal-basin 
in Southern Russia appears to have regained its activit 
although it was affected for a time by the politi : 
troubles from which Russia has happily now recovered, 
to a large extent. The extraction of coal and anthracite, 
in the Donetz basin last year compared as follows with 


the corresponding output in 1906 :— 
RYE 1907. 1906, 

Coal .. se 897,450,000 895,800,000 
Anthracite .. 122,910,000 102,880,000 
An extraction of 1,020,360,000 was according] 

arrived at last year, as com with 908,600,000 


in 1906. Donetz coal is supplied to the municipality of 


Vienna. L deliveries are also made to Roumania, 
Turkey, - ussian Baltic ports. (There are 63 poods 
to a ton. 





Tue German Inon Inpustry.—The chairman of the 
Union of German Iron-Masters stated at a recent meet- 
ing that the falling off in employment of the works had 
further in since December. When this falling off, 
however, had been less pronounced in any than in 
other countries, it was no doubt owing to the work done 
by the union. From a mere commercial point of view 
it would, no doubt, be far more profitable for the works 
entirely to suit the production to the requirements of the 
moment, and thus avoid the serious losses resulting from 
stocking raw and more or less fini materials—which 
losses were feit doubly in these times of difficult finance ; 
but the union preferred to accept these losses rather than 
follow the example of America, in dismissing large 
pum of hands. The quiet time which now prevailed 
after the past period of high pressure had its advantages, 
inasmuch as it gave many works a welcome opportunity 
of completing and repairing their plant. It was satis- 
factory to note that the reaction had been less pro- 
nounced and less harmful than what was the case alter 
the high-pressure period of 1900, and the basis for future 
development must be looked upon as being sound, 
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PISTON SPEED AND STEAM-ENGINE 
ECONOMY.* 


By Professor R. L. Wxicuton, M.A., Vice-President. 

Somz eg ago a series oat revolution ny Le carried 
out on the experimen i in the Engineering 
Laboratory at Trastene College, Newcastle-upon-Tyne. 
Stress of other work at the time prevented the present 
cereer Toons Grane Se conmeaetene, t0 Se ysis of 
the results which he would have liked, nor has he even 
yet been able to complete to his own satisfaction the 
important line of investigation i up by such trials. 
He thinks, however, that at this it may be desi 
and not i if the results put on record in 
the Transactions of the Institution, with such com- 
ments and deductions as they obviously suggest. The 
complete and adequate interpretation of such results is, 
however, a most intricate and somewhat arduous under- 
taking, requiring more study than the writer has been 
able to give to it as yet. , Be medl to thoroughly eluci- 
date the subject, further trials will probably be necessary 
with cylinders having different 
and the writer would therefore 


at pon of steam ports, 
ve the present contribu- 
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tion louked upon as being uf a more or less introductory 
or imi character, and not by any means as a 
complete solution of thé problems raised. 

Oxssect or TRIALS, 

(1) In general terms, the primary object was to ascertain 
by ul experiment the exact effect upon the steam 
consumption per brake horse-power of running engines of 
ordinary design and proportions—such, for instance, as 
are usual in marine practice—at varying speeds of 
revolution, ranging from the lowest up to the highest 
practicable, nothing being altered throughout the series 
—-_ the resistance against which the engines were 
working. 

(2) A second object was to discover, if ible, the 

maximum permissible speeds of steam exhaust in 
such engines; with due regard to economy. This last 
with a view to the determination of the minimum 
sectional dimensions of the steam and exhaust ports, 
openings, and for adoption in proposed engines 
o! _ type, without entailing sacrifice of economy in 
working. 
_ Other objects might be mentioned, ¢.g., the determina- 
tion of the etfect of speed of revolution upon mechanical 
efficiency, and u total power developed ; but all such 
may be regarded as subsi to the two objects just 
stated, these latter being of ter calculated to have 
a direct and important upon practice. 

Obviously the only true power of an engine is the brake 
power, this representing the power available for the per- 
formance of the useful work, to do which the ine was 
built. We are all aware that revolution trials have 
been made, and the results worked out in 
terms of indicated horse-power. The classic tests carried 
out by the late Mr. Peter Willans on his central-valve 
engine are a well-known—and deserved well-known—case 
in point. These trials threw light upon several previousl 
ill-understood points, and might be said to have mar 
an epoch in the question of the economic utilisation of 





* Paper read before the North-East Coast Institution 


= MEAN PRESSURE EQUIVALENT TO BRAKE LOAD. 


( s5t. 23. 10° STROKE. 
est Let dessuore. TRIALS N°? 803 TO 312. 


to such a degree as to reach minimum steam consumption 
per hemepewes the object of the trials not calling for 
this. And further, the engines experimented upon were 
of a quite unusual t the results from which could 
scarcely foreshadow what might be expected from engines 
of more normal desi 


CONDITIONS UNDER WHICH THE TRIALS WERE MADE. 


Two separate sets of trails were carried out, one with 
the i as quadruple, and the other as triple 
expansion, otherwise the conditions were as nearly as 
practicable identical for both sets, as follows :— 

Quadruples: Cylinders, 7 in., 104 in., 154 in., and 

23 in. diameter ; 18 in. stroke. 
ar: Cylinders, 10} in., 154 in., and 23 in. diameter ; 
18 in. stroke, 
Steam re in high-pressure chest, 138 lbs. per 
square inch, bediates costo in condenser (barometer 





30 in.), 244 in. of mercury. Jacket steam shut off 
and jacket drains open. ivers continuously drained 
by hand into hot-well. Amount of lubrication of 
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steam and of bearings the same on both trials. Steam 
cut off in quadruples at 124 in., 10} in., 104 in., and 
104 in. res Seales steam cut off in triples at 6 in., 
104 in., and 104 in. respectively. Engines in both cases 
linked up very slightly and to exactly the same amount 
in ev 
In all the trials great care was taken to secure 
uniformity in the quality of the steam entering the first 
cylinder, by to hand d of the high-pres- 
sure steam-chest, the water from which was, of course, 
not included in that debited against the engines. The 
steam pressure is low for use in quadruples, but it was 
ne ope J chosen so in order that there might be no 
} t about the ability of the boiler to maintain the 
pressure constant at the bigher piston goons The 
vacuum also was kept low in the interests of economy of 
condensing water. So far as the writer can see, neither 
the degree of steam nor the vacuum can, within 
limits, materially ind uence the comparative or qualitative 
nature of the results. Quantitatively both of. these 
factors would, of course, have an important influence. 
The variation in speed of revolution was brought about 
by adjustment of the d eter, the lowest speed in 
each case being that which resulted when the dynamo- 
meter was adjusted for mamimum resistance. Care must, 
of course, be taken not to confuse this condition with 
quite a different condition under which engines may be 
worked. In prosecuting research it is often necessary to 
introduce —a t j 4 
ments not met with in ordinary industrial working prac- 
tice. In the case before us, it was desired to try the 
effects of change in speed of revolution alone, without the 
complication of any oe Sewing a whatever, 
and amen Ronee 5 Suees sae Cceorpicny 4] 
change in resistance. is is quite a different case from 
that met with, say, in the ordinary everyday working of 
marine engines, where change of speed is occasioned 
by change in initial steam pressure, or in some cases by 
in i or by both of these causes 
combined. The aggregate resulting effects are in such 
cases due not to change in of. revolution alone, but 
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and artificial conditions and adjust- | 


expansions or both, and hence the particular share whi 
spent of somenen, has had in the combined result : 

ly ascertainable. In order to elucidate the precise 
effect of any given cause, that cause algme must be 
¢ ‘or our t we revoluti 
alone and keep A other atic be 5 cond as oom 
stant as we possibly can, and ti course, the resu] 
which follow are attributable entirely and completely rd 
the change made in the revolutions. 

The economic effect of working at various steam 
pressures or at various ex ions and at constant 
revolutions are, of course, well known. The trials here 
dealt with show the effects of working given engines 
- yuan revolutions and at constant steam pressures 
and ex: 

Seeing that a description of the engines and d 
meter, etc., has been already published * nothing Farther 
need be added in that @irection here. 


Results or TRIALS. 


These are given in Figs. 1 and 2, referring to the 
quadruple, and Figs. 3 and 4 to the triple - expansion 


conditions. 
Figs. 1 and 3 contain the actual recorded observations 
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minute) 


set out in the graphic form, the actual spots bein 
shown in Fig. 1, but omitted ~in Fig. 3 for the sake 
of simplicity. The spots are given simply to illustrate 
the degree of consistency with which they range them- 
— along the lines drawn through the mean of 
them. 

The final results are given in Figs. 2 and 4. 


REMARKS ON THE RESULTS. 


The factors primarily involved, and the values of which 
have to be ascertained by observation on each trial, are :— 
Revolutions per minute =.R. 
Pounds of steam used per hour =*W. 
Indica‘ mean ure reduced to low pressure 


cylinder (Ib. per square inch) = I.M.P. 
Load sustained at the end of brake levers (total 
pounds) = L. 
From these observed factors all the other quantities are 
computed—t.e. :— 
Brake load reduced to equivalent mean pressure in low 


pressure 
: ms _Lx26_ L (1) 
Se aS aa 3 mS 


Indicated horse-power = I.H.-P. 


— 412.5 x LM.P. x 3R __1L.M.P. x R (2) 
am « 2.67 
Brake horse-power = B.H.-P. 
a 412.5 x B.M.P. x 8R = B.M.P. x R ; (3) 





33,000 26.7 


Ww 
Pounds steam used per I.H.-P. per hour = LHP. 
w 
Pounds steam used per B.H.-P. per hour = BH. 





* ‘Transactions of the Institution for year 1896-1597. 
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are complicated with those due to change in pressure or 
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Mechanical efficiency of the engines 
a - BEL? BALP. 
a= rare *" TE. 


Steam used per revolution (pounds) = 2 = wr 


Revolutions being the only causal condition which is 
changed from trial to trial, they will be the determining 
factor, direct and indirect, of whatever variations take 
place in the other factors, and we therefore use revolu- 
tions as @ base upon which to plot the other quantities. 

(1) Relation between Steam used and Revolutions.—It 
will be seen from Figs. 1 and 3 that within the range 
of the trial revolutions, the line connecting W with revo- 
lutions is a straight line. The law of variation of 
with R is, therefore, susceptible of very simple expres- 
sion, thus: 

For quadruples W=61R+439. . . . (4) 

For triples W = 7.16 R + 678 ° ° ° ° (5) 


According to these equations the steam used per hour 
varies as the revolutions plus a constant. The value of 
the constant will obviously d on the type and 
characteristics of the engines, and also to some extent on 
the conditions in which they are worked, and is much 
higher for the triple than for the quadruple type. One 
interpretation of the equation would be that the added 
constant represents the steam consumption at zero revolu- 
tions, being the equivalent of initial condensation, back 
ressure, friction, piston and valve leakage, and other 
losses, the stéam or heat-cost of which must first be met 
before any motion of the mechanism can take place. 

From the above it follows that as revolutions increase, 


vertical distance at given R between these two curves 
shows the resistance due to friction of the engine 
mechanism and air-pump resistance. This, in the case of 
the quadruples, is a: imately proportioned to JR, 
between R = 100 and R = 220. tn the triples the rate of 
increase is considerably lower than this. 
(4) Relation between Power and Revoluitions.—The 
power is pro ional to the product of the mean 
I and revolutions [equations (2) and (3)}. The 
ms show that as revolutions i mean pressure 
decreases. So long as revolutions rise at a greater rate 
than mean pressure falls, the power will increase with the 
revolutions. Within the limits of the trials this is the 
case with the I. H.-P. for both sets of trials. Up to the 
highest revolutions at which the ines were run, 
1.H.-P. does not attain maximum valu but owing to the 
decidedly downward tendency of the I.M.P. curve it is 
clear that were the revolutions carried a little higher, the 
maximum height of the I.H.-P. curve would soon be 
reached. When the rate of decrease of the mean pressure 
equals the rate of increase of the revolutions the power 
will have attained its highest limit in the circumstances. 
This limit is reached for brake power—see Figs. 2 and 4 
—in the case of quadruples at 21 revolutions per minute, 
and in the triples at 220 revolutions per minute. When 
the nes are allowed to exceed these speeds, the 
brake power gets less and less as revolutions 
increase. The immediate cause of this is, of course, to 
be found in the growing rate of diminution of I.M.P. and 
B.M.P. with increase of revolutions. The ultimate 
causes are therefore those which have operated to 
determine I.M.P. and B.M.P. themselves, and which 





have been referred to in sections (2) and (3). 





‘ 


the weight of steam used per revolution diminishes, thus: 
For quadruples 2 
Ww 6.1R + 439 7.32 
Os TE ee 1B + ——— ° 6 
6OR 60R R 6) 
For triples 2 
W _7.16R + 678 11.3 
= St Loe Mae - . 
60R 60R “R m 

A curve showing the rate of this diminution is given in 

Figs. 1 and 3. 

he physical explanation of the fact that the weight of 
steam used per revolution falls as revolutions rise would 
seem to be found in the shorter duration of the 4 
sure admission period at the higher revolutions. is 
shorter duration may be not only to admit less 
vi of steam per stroke, but also to some extent to 
lead to a diminished amount of initial condensation in the 
high-pressure cylinder. From these causes combined 
the steam used per revolution will be lessened as revolu- 
tions increase. 

(2) Relation between I.M.P. and Revolutions.—From 
Figs. 1 and 3 it is seen from the curve of I.M.P. that 
the value of I.M.P. falls as revolutions rise, the rate of 
fall increasing with the revolutions. The causes of this 
fall would seem to be, first, the diminishing consumption 
of steam per revolution, as shown by equations (6) and 
") jena ag the increase in — — ntered 

y the steam during its passage the several 
cylinders due to the higher gre at which it must travel 
on entering and leaving cylinders as revolutions 
— ; last source of ee shows —— the 

of increasing gaps between expanded indicator 
cards-the beck pressure on each piston is increased 
the forward pressure diminished as revolutions increase. 
The fall in I.M.P. takes place in spite of the fact that the 
pe will beneficially affect condensation within 

inders. 
_ Obviously, this source of loss might be lessened by an 
suuenee in the sectional areas of the ports and openings 
by the valves. And if we imagine the hypothetical case 
in which these areas increase in ion to the revolu- 
tions, the line of I.M.P. id be approximately 
horizontal and a nearly constant I.M.P. would result. 
But it must not be overlooked that this imaginary con- 
aun of matters would entail—amongst many othe 
isadvantages—larger valves, or longer valve-travel, or 

; and this would mean greater friction losses and 
therefore enhanced rate of fall of B.M.P. as revolutions 
creased, with doubtful benefit in the final result. 

Relation between B.M.P. and I.M.P., and therefore 
-P. and R.—The curve of useful mean 
sure (B.M.P.) falls faster than that representing LMP. 
which indicates increasing frictional resistances h- 
Out the engine mechanism as revolutions increase. 





(5) Relation between Economy and Revolutions.—In 
Figs. 2 and 4 the curve of steam consumption per 
horse-power is given for both indicated and brake horse- 
power. It will be noticed that in terms of indicated 

the minimum a for both quadruples 

and triples occurs at or near 172 revolutions per minute, 

but in terms of brake er the minimum for quadruples 

is at or near 147, and for triples at or near 158 revolutions 
per minute. . a 

These curves are obtained by dividing the total water 


used per hour by the horse-power, viz., HP. 
Reducing this to its lowest terms we have at given 


—W_ _ 60RO x 26.7 _ 16022 8) 
LH.-P. LM.P.xR LMP. 
and 
Ww _ 6ORQ x 26.7 _ 16022 (9) 





B.H.-P. BMP.xR LMP. x ME. 
The ultimate and true economical performance of an 
engine varies inversely as the value of _, and there- 





w 
B H.-P. 
fore from equation (9) it varies inversely as 

2 
I.M.P. x M.E. 

We have just seen from the curves how the value of this 
expression varies as revolutions vary, we have also 
seen the particular of revolution at which it is a 
minimum in the particular conditions special to these 
trials. Let us inguire as to the effect on the 
value of this quantity, and on the position of its minimum 


and | value on the revolution scale, of alteration in the con- 


dition which specially concerns us at present—viz., sizes 
of ports, port openings and passages, for steam and 
exhaust throughout the engines. Let us assume the 

&c., to increase in sectional area pari with 
the revolutions. This will mean that the of steam 
and exhaust are constant at all piston The value 
of 2 would in this case be constant also were it not that 
Co Sees ee affords less and less time for 
condensation of steam entering during the high-pressure 
cylinder admission period, and hence on this account 2 
would still fall somewhat as the piston speed increased, 
but how much would be indeterminate except by direct 
experiment in the new conditions. The value of I.M.P. 
would in its turn be practically constant at all speeds in 
the assumed conditions were it not for its on 
0, and seeing that © falls, IL.M.P. would 
precisely how much is in indeterminate except by 
actual trial in the new litions. As regards the value 
of mechanical efficiency, this would of. course diminish 
because of the increasing frictional resistances due to the 





increasing size of the valves as speeds of revolution 








increased. But how much M.E. would fall from this 
cause is again uncertain in the absence of direct experi- 
ment in the new conditions. It would therefore appear 
that both the numerator and « i of equation (9) 
would decrease with increasing speeds of revolution in 
the hypothetical conditions assumed ; but whether its 
value as & W would decrease or increase, or at what 
esis lebcepeeiante cobhaek the adh al oapecieniels 
eq indeterminate without id of @ t in 
the new conditions. These new conditions were increase 
of ports with increase of revolutions, so as to preserve 
steam and exhaust speed constant. On the face of it, 
therefore, it is not by any means obvious that an increase 
of cho engines enperiagute with tocuil toeo plated 
o engines experimen wit ve 

either greater economy in the results, or have raised the 
most economical speed of revolution higher on the scale of 
revolutions. 

If, however, one could tell the exact share which 

iston speed—as contrasted with steam speed—has in 
Setermining the value of Q, it would be possible to make 
a fairly accurate estimate of the variation in the value of 
LMP. x ME with variation in piston speed. And, 
therefore, it would be possible to prescribe maximum- 
economy —- of steam and exhaust for each piston 
speed which would apply generally. Without the aid of 
further experiment, however, the writer does not see his 
way to generalise on the subject. And the object of 
further experiment would seem to lie in the direction of 
dissociating the direct effects on 2 of piston speeds from 
those of steam speeds. Such experiments will be very 
difficult to make, as they would seem to require cylinders 
with elastic ports and valves, the capacity of which latter 
—_ be oo at will without the necessity of changing 
any 

Gordie ines far certain, and that is, that for the 
engines experimented upon—and which are engines of not 
at all unusual proportions or design, and of the dimen- 
sions which place om quite out of the category of toys 
—there is a definite limit to the piston speed at which 
they can be run without sacrifice of economy. And 
further, the writer believes that this limit is here shown 
to be very much lower than has generally been supposed. 

From he ee (9) it_is obvious that any increase in 
mechanical efficiency will, other things being oye) not 
only raise the economy in an absolute sense, but will also 
raise the limit of piston speed at which economy is at a 
maximum. From this it is further seen how important 
is the question of the friction of the mechanism, and how 
great an influence it may have u the performance of 
engines, eqeeely upon those which are intended to run 
at abn y high piston speeds. 

The speeds steam and exhaust throughout the 
engines are given in Fig. 5, annexed, in terms of revolu- 
tions per minute. These speeds are in feet per second 
and have been calculated as follow :— 

Speed of steam = —— cylinder area in sq. in. aoe 

maximum port opening in.sq. in. 
piston speed in feet per second. 

Secs’ of cuban @ cylinder area in sq. in. , |: ‘ 

port area in sq. in. P 
speed in feet per second. 
ConcLusions. 


The outstanding results of the trials here recorded may 
be — oo as follow :— ee 

1. For every reciprocating steam engine, w change 
in power is brought about by change in piston speed, there 
is a certain limit of piston speed at which maximum 
power is attained, and beyond which the power will fall 
as the speed is increased. 

2. For every reciprocating engine, when change in 
power is brought about by change in piston speed, there 
1s a certain limit of piston 5 with which is associated 
maximum economy of steam per horse-power 
developed. 

3. For the engines and conditions of the trials, 
maximum economy in steam used per brake roe ee 
occurred for quadruples at a piston speed of 441 ft. per 
minute, and for tri at a piston speed of 474 ft. per 
minute, the corresponding mechanical efficiencies being for 
quadruples 0.856, and for triples 0.87. 

4. The maximum-economy piston speed depends on 
several factors, the exact influence of each of which 
remains to be ascertained, but to a very large extent it is 
determined by the mechanical efficiency of the engines. 
An increase in the value of mechanical efficiency will, 
other things being unaltered, not only raise the 
absolutely, but advance the max 
on the scale of piston speed. : 

5. Both maximum-power and max y piston 

is are for the brake power considerably lower ‘han 
for the indicated power, and therefore if the indicated 
horse-power were alone considered, the piston speed of 
maximum economy would appear to considerably 
higher than it is in reality. 





economy 
y point 











New Locomotives ror THE SwepisH State Ralt- 
ways.—The Board of the Swedish State Railways haa 
ene yon tw og pee ered 

© prices being consid too high, with a view to 
state of the market. At the same time the Board bas 
offered to contract for twenty new locomotives with the 
following firms and at the following prices :—The Motala 
Engi ing Company and the firm of Nydquist and 
Holm, each tive locomotives, A (the “ Atlantic” 
type), at 73,500 kr. (4080/.) 3 the W: Manufac- 
tory, Falun, six locomotives, Type E, and New Atlas 
Company, Stockholm, four locomotives, of the same type, 
at a price of 66,000 kr. (3660/.) each. 
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MECHANICAL TREATMENT OF STEEL. 
The Physical  pisatities of Steel in Relation to its 
echanical Treatment.* 
By James E. York, New York. 

Ir is my purpose in the t paper to attempt to 
review the existing methods for the mechanical treat- 
ment of steel, and to suggest some changes which I 
believe will result in the production of more reliable steel 
rails and other similar sections than those now produced 
by ordinary methods. 

In the United States, during the year 1907 there has 
been continual controversy between the railroad officials 
and the steel-manufacturera, the former asserting that 
the rail metal was not as good as formerly, and the 
latter that the cause for the frequent rail fracture is poor 
track construction and the much greater axle-loads used. 
There cannot, however, be such a divergence of opinion 
without bringing some light on to the subject and making 
for an improved quality of rail in the future. ; 

It is conceded on all sides that the chemical composi- 
tion is now under much better control than formerly, so 
that, even with the comparatively high percentage of 
phosphorus in use in America, it is certain that reliable 
steel can be produced if the mechanical treatment is on 
correct lines. In this connection I may quote Mr. Robert 
W. Hunt, who has been more farang Ranpnepe with rail- 
making in its various departments any other autho- 
rity with whom I am acquainted. In 1904 Mr. Hunt 
read a paper on rail steel, in which he made the snowing 
atatement :—‘‘I have repeatedly said that the mechani 
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carefully attended to. My own personal experience at 
that time entirely confirms these statements. 

The rails referred to by Mr. Robert Job, gp or 
r read by him before the Railroad Club, as 
ing in the track of the Philadelphia and Reading Railroad 
for thirty-four years, were made at Messrs. John Brown 
and Co.’s works in Sheffield in 1864. These rails were 
most likely rolled from hammered billets. 

It wou ne mag! that all steel-makers, when striving 
for export e, will produce, if possible, an article 
qualities to those for domestic 


superior in all essenti 
use, and this is natural, as he wants to extend his 
ness. This seems to be confirmed by the fact that in 
English rail-making experience there is hardly any case 
of steel rails lasting over twenty-five years, whereas, 
according to Sir Lowthian Bell, iron rails in many cases 
last this time. : 

Heating Ingots.—The chemical composition of steel 
ingots may be all that can be desired; but if they are not 
properly heated, the quality of the steel is seriously 
affected, and no subsequent treatment short of cooling 
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treatment of the metal famving the steel rail during its 
manufacture is comparatively of much greater importance 
than its chemical composition, and years of observation 
confirm and emphasise this fact.” 

During the last forty years almost all the improvements 
in the mechanical treatment of steel, especially of rails, 
have been in the direction of increased output. Whereas 
forty years ago 150 tons per shift of twelve hours was 
considered good work for a mill, now 1200 tons are 
expected in the same time. It is stated by some eminent 
metallurgists that this increased output is the chief cause 
of poor rails, the steel being ‘‘squirted” through the 
rolls, as they express it, so that a rail of 160 lb. weight 
per yard is now produced in fifteen to twenty passes, 
whereas formerly thirty or more were required to obtain 
a 60-Ib. to 65-Ib. rail. 

Probably Mr. A. L. Holley, of distinguished memory, 
Mr. R. W. Hunt, Mr. John Fritz, and the late Captain 
Jones have done more to add to this increase in modern 
rail produce than any one else. Mr. Holley read before 
this Institute in 1874 a paper, under the title of 
‘** American Rolling-Mills,” describing a rail-mill of about 
that date. 

The blooming-mill was three-high, with rolls 30 in. in 
diameter, and it was run at from 45 to 50 revolutions per 
minute. On this mill a 14-in. square ingot was reduced 
to a 7-in. or 6}-in. billet in sixteen to eighteen passes in 
34 to 4 minutes, the ingots weighing about a ton, and they 
were intended to pawn two 30-ft. rails of 65 lb. to the 
yard. The top third of the ingot is sheared off, so as 
te produce only sound rails, thus giving about 150 
tons of finished rails per day of twelve hours. The diameter 
of the rolls of the finishing-mills was from 21 in. to 24 in., 
and the number of revolutions 70 to 80 per minute. In 
these mills the billets were reduced into rails in from 13 
to 15 , making the total number of passes about 30. 

In England the practice was almost identical, excepting 
that in some cases the ingot was hammered to the proper 
sized billet for the fi -mill. Although this was 
more costly, it undoubtedly uced a billet with better 
physical qualities, provided that the heating had been 


~* Paper taken as read before the Iron and Steel 
Institute on May 14. 








and re-heating to the proper temperature can eliminate 
the defects. Burnt steel is not only more or less damaged 
for use, but makes very poor scrap. 

In order to produce reliable steel it is absolutely essen- 
tial that the heating should be carried out and controlled 
in the most careful manner. Although the importance 
of proper heating is generally understood, there is yet no 
branch of the steel industry which is left so much to the 
rule-of-thumb” method as the heating of rail steel. 
The men who do this work have very little comprehen- 
sion of the relation between the colour of the ingot and 
its temperature, and, as is well known, at the same tem- 
perature steel looks much hotter at night than in the day. 
The successful heater is one who can guess the hottest 
temperature at which the steel will roll without cracking, 
as, naturally, the hotter the metal the softer it is, and hence 
the reduction is easier and more rapid. However, this 
method has two serious defects, as the first—overheating 
—destroys the best structure of the steel, and, in addi- 
tion, the finishing temperature is so high that no proper 
fining of the grain is possible. 

cent investigations have conclusively shown the 
deteriorating effects of overheating, and that can 
be only restored by cooling to normal temperature. There 
is no doubt that the care employed in heating crucible 
steel accounts for the excellent physical qualities usually 
found in steel of this grade. In the earliest s of 
Bessemer steel manufacture the heating of rail ingots 
was governed largely by the practice in use for tool steel 
until the introduction of low-car steel to take the 
a of soft iron, and to which a high temperature can 
given with more impunity than to higher carbon 


8 
The usual method of heating steel rails was as follows :— 
The ingots were laid in a horizontal position duri 
heating, which allowed of the frequent examination an 
turning of the ingots, so that they could get uniformly 
heated without —_ trouble, At a pret time os 
pit is charged with ingots in a vertical position, whi 
undoubtedly is more economical, but the steel is usually 
still fluid in the interior of the ingots when they are intro- 
duced. In this connection the instructions for treat- 
ment in i ions are rather vague: ‘‘ that ingots 
are not to be drawn until the steel in the interior becomes 


solid, and are not to be heated enough to make the 
cinder run.” There is nothing in the instructions to 
guard against overheating the steel, nor do they indicate 
what degree of heat is intended. 

_ As a conclusion, I would draw attention to the follow. 
ing principles :— 

. That the finishing temperature should be as low as ig 
possible to get best results, and that the initial tempera. 
ture must not be above another limit—about 950 deg. Cent, 

2. That if under these conditions the ingot cannot be 
rolled to four-rail lengths in one operation, the initia] 


busi- | size should be reduced 


Solidity of Steel Ingots.—The iron and steel business 
owes more to the rolling-mill for its development than to 
pe other element connected with it. I am inclined to 

ieve that the inventor of grooved rollsa—Henry Cort— 
never saw any other sections rolled than rounds, flats, 
squares, and plates, and for the production of these 
i no better machine exists than the ordi rolling- 
mill. However, the evolution of railroads and other large 
users of steel having demanded the production of more 
complicated sections, the rolling of which is attended b 
some difficulty when steel of the best physical quality is 
demanded, some of these difficulties wwii now be con- 
sidered. 

First, the lack of penetrative action in rolling. It is 
well known that in the reduction of a large, or even 
medium-sized, ingot there is very little fining of the 
grain until the thickness has been very much reduced, 
and the temperature is near the bottom limit. This is 
aw noticeable in the rolling of ingots into billets 
an 


Steel ingots, even when produced with the greatest 
care, suffer toa great extent from three defects—pipes, 
segregation, and blow-holes. The last is the cause of 
No. 2 rails generally. In consequence of these defects, 
and the inherent weakness of the steel at this juncture, 
the ingot should be reduced slowly at first, with the 
large end presented to roll. This method will facilitate 
the raising of the segregate, otherwise cracks develop, 





which are liable to remain unclosed, especially if there is 
any oxidation. 


In conse quence of the mall penetrative action, there is 
no closing of the pipe, which is merely stretched propor- 
tionately with the billet. Asa result, there is an inherent 
and hidden weakness in a more or less large proportion of 
the billet, which, if subsequently used for rails, can onl 
yield a low quality product. As you will know, sucl 
defects in sails are one of the principal causes of rail 
fracture, with all the danger attendant on this. Professor 
Howe and ae leading metallurgists and chemists 
have given much thought as to how pipes and segregated 
matter can best be eliminated from ingots. The general 
consensus of opinion amongst experts is that it cannot be 
done by chemical means, but must be done by mechanical, 
if at all. At present the method is to chop off from the 
end of the billet a certain proportion, which is sup 
to be sufficient to leave the remainder homogeneous ; but 
this way is unreliable. 

As I have stated above, ordinary mills stretch the 
metal by rolling, and therefore lengthen both the pipe 
and ingot simultaneously. Under these conditions it 18 
impossible to close the pipe in the blooming-mill. It has 
been me that by rolling the ingot more slowly the 
pipe might be closed and ibly welded. This, how- 
ever, is a mistaken idea, as the only result of slow rolling 
is that you can increase the work on the section up to the 
frictional limit, increasing the reduction per pass, but 16 
is impossible to do more. ben. 

Several mechanical methods for compressing ingots 
have been tried, and are more or less successful as machines. 
However, they all possess the drawback of being slow in 
operation, eo hence have not been seriously applied to 
rail manufacture, as they would greatly interfere wi 
the output, and increase the cost. It is absolutely essen- 
tial that the ingot should Roamngeantvoly He from pipes 
and blow-holes before the operation of rolling commences 
in the blooming-mill, otherwise there cannot be produced & 
billet of proper structure from the top of the ingot, an 
consequently the rail with the necessary physical quali- 
ties cannot be produced unless the ingot is solidified 
before it is bloomed, or the necessary top portion sheared 
off afterwards. . ? 
Solidifying Ingots by Transverse Rolling. —The necessity 


for some quick, and efficient method for solidifying 





ingots induced me to apply my method of transverse 
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rolling to this problem. The mill, with slight changes, 
in whtch this is carried out was described in a paper read 
at the joint recey | of the American Institute of Mining 
Engineers and the Iron and Steel Institute in London in 
1906, to which reference may be made for details and 
other applications. Fig. 1, page 734, shows an end eleva- 
tion of the mill, with six ingots in place for treatment. 
The ingots are arranged alternately reversed, 80 as to save 
room, and the number of ingots may be increased or 
diminished as is found desirable, or the dimensions of the 
will allow. The ingots lie on a comparatively level hori- 
zontal a a are first pune on by the plain roll 
No. 2, which closes any surface blow-holes. e rib 
roll No. 1 is so constructed that the distance between 
the ribs corresponds to the distance between the centres 
of ingots and the corresponding rib on the base; the 
ribs are preferably made removable, so that they can 
be provided of the right length and contour to suit 
any particular series of ingots, but in all cases the rib 
must be longer than the pipe to be eliminated. The 
operation of rolling involves the use of comparatively 
little power, since the metal is merely shifted inwards 
along the line of the pipe. It will usually be sufficient, 
owing to the taper of the ingot, to have ribs of the same 
depth throughout, and in consequence the rib will make 
contact first at the bottom of the pipe, and will gradually 
squeze out any segregated material. However, if de- 
sired, the ridge may bs pagers. or the plain roll may 
have a collar atany particular point for the purpose. 

With this method the ingot will be left with two grooves 
of semi-circular section, which, however, will not interfere 
with the subsequent rolling. To avoid this, if desired, 
the ingot may be cast with ridges, which, when forced in, 
will leave the surface comparatively plain. 

The mechanism is so arranged that the ingots are 
brought automatically into the correct position, and the 
rolls are vertically adjustable, so that the bed may receive 
its full stroke immediately. 

Rail-Finishing Mill.—As I hava mentioned above, the 
work done by the rolls working with their faces parallel 
in the manufacture of blooms, plates, and flats is satis- 
factory. It is only when rails and other flange sections 
have to be produced that the more elaborate rolls re- 

uired do not give the same satisfactory results. Fig. 2 
shows the general form of the first shaping pass from a 
billet to a rail, coming with the dimensions required in 
the finished rail. It is clear that the metal in the web 
and head is the only part of the billet which receives any 
material reduction, and as the flan and head are 
gradually formed, less and less true rolling action is per- 
formed upon them. The action which can take place in 
these parts, where the roll surface is at right angles to the 
tail, can only be largely of the nature of wedging or 
drawing. The result of this must be a condition of un- 
equal stress in the flanges. Another serious defect in the 
use of these rolls for — sections is the great difference 
of surface speed at different parts of the section, the 
diameter of the roll forming the wedge being frequently 
5 in. larger than a portion in contact with the extremity 
of the flange, and sometimes more. As a consequence the 
web is delivered from the roll much faster than the 
flange, where the metal must either slip or stretch to 
compensate for this (see Fig. 3). This is the principal 
reason why, when the flange Gace the fracture is almost 
always crescent-shaped, as described by Mr. J. P. Snow 
in the Jron Age, January 23, 1908, and by many.others. 
The head of the rail is formed in a similar manner, but of 

degree, and does not suffer to the same extent, as, 
oe iy large mass and hence cooling mora slowly, it can 
stretch and accommodate itself more easily. However, 
the higher temperature at which it is finished makes the 
head always softer than the flange or web, the reverse of 
what is necessary in a serviceable rail. The T or Vignoles 
rail, which is tobe commended on account of its adapta- 
bility to quicker and cheaper construction in rail 
tracks, will always suffer tosome extend from this defect 
with the usual method of rolling. 

In the case of the bull or double-headed rail used gene- 
rally in England, the quality will in general be better, in 
consequence of the similarity in width of the head and 

which permit of them being finished at approxi- 
mately the same surface s and about the same tem- 
perature. These rails require more uniform sleepers, heavy 
chairs, and apparently cost more per mile for mainten- 
ance. As I believe the axle loads in England do not 
exceed 60 per cent. of those in use on the firat-class lines 
in the United States, the proportion of rail fractures is 
comparatively small. However, out of the total number of 
284 rail fractures in the United Kingdom in 1906, sixty-six 
were T rails. which do not exceed 5 per cent. of the total 
rails in use. This confirms my statement as to the defects 
in these rails. 

The T rails referred to by Mr. Job as having given 
such excellent results in service (thirty-five years) were 
narrow-flange rails, and were much more expensive, 
costing quite three or four times the present price. Both 
these facts must be taken into account in considering 
their guality, 

The designing of rolls for producing steel sections of all 
Sorts, and especially T sections, such as rails, requires 
yery considerable experience, and has an exceedingly 
gee bearing on the result obtained. Too generally 
the principles employed in the reduction of steel have 
: n influenced by the possibilities in iron rolling, although 
a conditions were largely different. The high initial 
 segparaps permissible in iron permitted greater reduc- 

On per pass up to the frictional limit, and also a greater 
tha aut of guessing as to the possible reduction. Usually 
_ first passes were intensified by scarring or roughening 
= - face without damage to the resalting finished sev- 

On 5 a procedure cannot be used successfully with 


At various times during many years I have noticed that 





there was no systematic reduction in the passes as de- 
signed, and that sometimes the roller was in the habit of 
even skipping a pass. It therefore seemed to me that it 
was desirable to work out a method for the systematic 
reduction of metal, and I instituted experiments to dis- 
cover the possible reduction in various sized rolls. From 
the data obtained I was able to work out a method of 
fractional reduction which enabled me to know whether 
it was possible to uce a 8 section in a given 
number of passes. this way it was possible to avoid 
with certainty any chance of roll fracture or of choking, 

By applying this system I find that the remarkably 
good quality exhibited in rails made forty years “*° was 
obtained by rolling at a low initial temperature. Taking 
a14-in. ingot, the size used in this case, and a factor of 0.9— 
the lowest factor ever used in my practice for steel of that 
hardness—I found that it required thirty-two passes to 
obtain a 65-lb. rail. It is not to besupposed for a moment 
that the most skilful steel-manufacturers in the world at 
that time were working these at a lower capacity for 
amusement, and if similar good qualities are required to- 
day it is necessary to work under relative heating condi- 
tions. I am informed that at the present time a 22-in. 
square ingot weighing 2 tons can be rolled into four-rail 
lengths in 15 to 20 passes, and it is clear that a consider- 
ably higher initial tem ture must be employed, with 
the result that there is less effective work on the material, 
and that the resulting quality is inferior. 

Steel-rolling, with the conditions he spec’ hardness 
and lower temperature, requires & er and stronger 
roll than was the case with iron. However, the only 
class of roll which keeps its shape under the condition of 
work now required is the hard chilled roll, which cannot 
be adapted for deeply-grooved rolls, as now used in rolling 
rails at the finishing passes. : f 

In my paper above referred to I also described my uni- 
versal mill, which can give the finishing passes at the 
lowest possible temperature, and with the hardest surface 
to the rolls. Owing to the special construction of this 
mill, beams of small depth with a 12-in. flange can be deli- 
vered perfectly straight from the roll, Also, owing to the 
presence of the side roll, rails can be produced without 
the internal strains mentioned above, and, in consequence 
of the possibility of doing more work there, with a better 
wearing quality metal in the head. ast Vern cs 

The high speed given to rolls in modern rail-mills is 
repeatedly referred to as one of the chief causes of inferior 
rails. This isina egree a mistaken idea. If the 
metal being rolled is comparatively solid and has not been 
overheated, and the rolling action is on proper lines, there 
will be no damage to quality other than incidental to the 
shape of pass (Fig. 3); as before described, the speed of 
delivery of a modern rail-mill is about 650 ft. per minute. 
The York universal mill is now rolling beams at a speed 
of about 1600 ft. per minute without deteriorating the 
physical qualities of the finished product. This is made 
possible by side-rolling action, which dispenses with the 
different speed delivery referred to in the ordinary mill, 
also the wedging and drawing action now inherent to the 
ordinary process when rolling rails and other 
sections. 


BOILER EXPLOSION AT BRISTOL. 

A FORMAL investigation under the Boiler Explosions 
Acts has been conducted at the Guildhall, Bristol, by the 
Board of Trade, with reference to the cause and circum- 
stances of a boiler explosion which occurred on June 10, 
1907, at the Avonside Paper Mills, Bristol, belonging to 
Messrs. John Mardon, Limited. By the explosion one 
man was killed. The Commissioners were » Aas 
Longstaffe, barrister-at-law, and Mr. I. Melrose, C.E, 
consulting engineer. Mr. G. ©. Vaux conducted the 
case on behalf of the Board of Trade, and the 

arties to the investigation were Messrs. John Mardon, 

imited, and Mr. John Mardon, their managing director ; 
Mr. John Hillsden, theie millwright and engineer ; 
Albert Henry Bailey. foreman ; Henry Cummins, 
foreman chopper; and William Phillips, chopper. Mr. 
John Mardon, and the other persons who were parties to 
the investigation, were in attendance. 4 : 

Mr. Vaux opened the Pee and explained in 
detail the circumstances of the case. The boiler in ques- 
tion was not a steam-generator, but a revolving rag- 
boiler, the door of the man-hole of which failed, and 
the contents of the boiler, consisting of scalding rags 
and bagging, were projected through the opening, so 
severely scalding a man named Davies, who was working 
near, that he died two days afterwards from the injuries 
which he sustained. ‘ 

A lengthy examination of witnesses followed Mr. Vaux’s 
opening statement, the witnesses including Mr. Mardon 
and other ies to the investigation, as well as Mr. 
D. W. Stephens, engineer-surveyor to the Board of Trade 
for the Bristol district. Mr. on raised the point 
whether a rag-boiler, a paper mill, which did 
not generate steam, was a “boiler” within the meaning 
of the Act, and Mr. taffe said the terms of the 








statute made it clear that it did come within the Act. 
Mr. Mardon also argued that there was no “explosion” 
in the ordinary sense of the word, but from some cause 
the manhole cover of the boiler became displaced, and | 
some of the contents came out while the boiler was re- | 
volving, and scalded the man Davies, who had since died. | 
His theory was, that when the cover was being jointed, | 
Phillips, the choppsr, who had the work in hand, screwed | 
down two bolts on one side of the cover, and then screwed | 


the third ; but finding that it did not pinch at the finish, | the 


he took off the nut and went’to get a new one, and that 
while so doing, the effect upon the door, produced 
being held down against a very plastic material, put suc 
a strain upon the other two nuts and bolts that they 
became stri . 

Mr. Stephens presented a report, with sketches, which 


he had drawn up for the Board of Trade. In his opinion, 
the screwed threads in two of the bolts, and their nu 
had become so worn as to be no | to wi 

the load brought to bear upon them by the internal pres- 
sure acting on the lid. 

Mr. Vaux submitted the following questions to the 
Commissioners, and requested judgment thereon :— 

1. Was the management of the rag-boiler which ex- 
ploded entrusted to competent ? 

2. Were the means for securing the cover which failed 
proper and adequate, and were proper measures taken to 
ensure that the bolts and nuts used for securing the cover 
were in good condition ? 

3. Were the means originally provided for securing the 
cover utilised, and was the cover properly jointed aad 
screwed b hillips on the morning of June 10, and 
were the t is of the bolts and nuts, used on the last 
occasion for securing the cover, in condition ? 

4, What was the cause of the explosion ? 

5. Were Messrs. John Mardon, Limited, Mr. John 
Mardon, or either of the other parties to the investiga- 
tion, to blame for the explosion, and, if | should any or 
either of them pay any part of the costs of the investiga- 
tion? 

In delivering judgment, Mr. Longstaffe, the presiding 
Commissioner, answered the first two questions in the 
affirmative. With regard to the third, the Commissioners, 
he said, thought that the cover which failed was properly 
jointed, but that it was not properly screwed by Philli 
otherwise the accident would not have taken p! e 
failure occurred, in their judgment, owing to the new nut 
which Phillips obtained not getting a sufficient gri upon 
the bolt on which it was placed. The cause of the ex- 
plosion was the failure of one of the nuts to grip the bolt, 
owing to the bolt being worn away. The Commissioners 
did not think that Messrs. John NMardon, Limited, were 
to blame for the accident ; that was to say, no blame such 
as was usually required to be shown in order to mulct 
any in costs had been shown. The company were 
amply justified in appointing Mr. John on as 
manager, and the latter was justified in leaving so small 
a matter as the screwing down of the covers of the rag- 
boilers to the foreman chopper or omy re The Court, 
however, thought it would have been better if the mill- 
wright and engineer had been with the examina- 
tion of the nuts and bolts; it would have made assurance 
doubly sure, and would, in py ye have prevented 
that lamentable accident. But the most unfavourable 
light in which that could be regarded as against Mr. 
John Mardon would be in that of an error of judgment, 
and certainly not in the light of a matter for which he 
could be blamed. They also found that no blame attached 
to Phillips, the man who screwed down the cover on the 
day of the accident, and who, the Commissioners con- 
sidered, had given his evidence in a way very much to be 
commended. The Court therfore made no order as to 
costs. 





Our Coat Aproap.—The exports of coal from the 
United Kingdon in April showed a slight falling off, 
amounting, as they did, to 4,970,700 tons, as compared 
with 5,127,731 tons in April, 1907, and 4,381,336 tons in 
April, 1906. These totals were increased to 5,163,908 tons, 
5,282,322 tons, and 4,541,329 tons ey by the 
addition of coke and patent fuel. The following were the 
principal shipments :— 

April, 1908. | April, 1907. | April, 1906. 








Country. 
tons | to tons 
Germany 862,429 | 826,397 598,684 
France é os 821,622 | 896,775 939,524 
Italy .. os ee --| 654,422 405,789 | 552,602 








DoncasteR.—Important developments will be wit- 
nessed in and around Doncaster during the next few 
years, as a result of extensive coal-mining o tions, and 
the construction of a new line which will enable the 
Great Central Railway Company to deal with the increas- 
ing traffic of the neighbourhood. Messrs. Logan and 
Hemingway, of Nottingham, bave secured the contract, 
and the Doncaster avoiding line, as it is called, will bea 
little ee length. he - needed for i 
purpose of avoiding t. town wit vy geste 
other through traffic, and it will run through the out- 
skirts of Doncaster, leaving the main line south or south- 
west of the town, crossing the Don, the West Riding and 
Grimsby Railway, and the Great Northern Railway 
(over which s' bridges are to be built), passing under 
the Great North-road, and joining the main line again 
north of Doncaster. About a duzen bridges have to be 
built, in addition to viaducts, and the execution of the 
contract will occupy about 24 years. The pits to be sunk, 
and those just opening out, are to be on a large scale. 
The Staveley Coal and Iron Company, in conjunction 
with the Hickleton Main Colliery Company, has com- 

leted the Brodsworth Main Colliery, and Mr. A. B. 

kham, M.P., one of the principal shareholders in the 
Oxcroft Colliery, near Bolsover, has acquired land at 
Adwick-le-Street and Carcroft from Mr. P. D. Cooke, 
and intends tu sink a pit on a site between Adwick and 
Carcroft. On the Cautley side, by Doncaster, Earl Fitz- 
william intends to open out large collieries, bis lordship 
having acquired many acres of land for the purpose, 
while he is negotiating with the Town Council for leasing 
m rights under Corporation estates at Sandhall 
and the Race Common. Should the negotiations prove 
successful, nearly 2000 acres will be worked. The new 
pit on the Cautley side will be between Sandhall Beat 
and Nutwell. It is also stated that the Grassmoor Col- 
y= A eae is negotiating for mining rights in the 

istrict. 
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1 If we suppose I, a, b to be constants of the cable which | Part” arc-lamp lowering-gear. In this gear the lamp. 
THE PHYSICAL SOCIETY OF LONDON. Pry agian i o, we the rules given by | contacts are made by piston-rings, and a pia is provided 
Art the meeting of the Physical Society of London, held | Mr. O’Gorman and Dr. Russell. Thus, leb ¢ be very for taking the weight off the suspension-rope. winch 

May 8, Dr. Charles Chree, F.R.S., President, in the/ great, then to keep P, constant we must make \r con- | is self-sustaining. The list describes a variety of patterns 
chair, a paper on ‘‘A Modified Theory of Gravitation” was | stant; but if p = 0—that is, for steady currents—we must | suitable for all kinds of installations, and accessories. 
read by Dr. C. V. Burton. make o/r constant. We have seen, however, that} 4 pamphlet is to hand from Messrs. Balcke and Co 


1s ver ene 9° anes gravitational attraction as exerted 
through the medium of the ether, pay. ape to the 
author difficult to avoid the conclusion that the very great 
(or possibly infinite) velocity with which such attractions 
are poopegsted is due to the very great (or complete) in- 
“ae ility of the ether. This conception is embodied 
in the pulsatory theories of Hicks and of subsequent 


writers ; the chief outstanding difficulty has lain in pro- 
viding for that agreement of p! which must be assumed 
to subsist amongst the centres of disturbance 


associated with the mutually attracting masses. This 
difficulty is avoided if we suppose that primary waves of 
eompressional-rarefactional t are being propagated 
through the ether with a velocity enormously transcend- 
ing that of light. These primary waves may be travelling 
in directions indifferently distributed, or predominantly 
or exclusively in one direction ; but an essential point is 
that all effective wave-lengths should be very great, 
measured even by astronomical standards. hus the 
pressure changes will be sensibly in the same phase over 
considerable regions, and if the ethereal compressibility 
is locally increased (or diminished) by the presence of elec- 
trically neutral matter, every particle of such matter will 
act as a centre of pulsatory motion. , ; . 

For the electron, so far as concerns this modification of 
ethereal compressibility, a specification is assumed which 
involves no restraint on the free mobility of the electron 
through the ether. Incidentally the dynamics of the 
problem assumes a relatively simple form, and a value 
which could be quite insignificant attaches to a ‘‘ gravi- 
tational (or non-elect; gnetic) term ” appearing in the 
expression for the total inertia of an electron. ~ 

It has to be shown that, in its primary as the 
assumed wave-motion would give rise to no observable 
effects. This, in fact, follows from the assumptions 
made, and it is only through the feeble secondary effect 
of gravitation that any evidence of the wave-motion 
could be obtained. ‘ 

In attempting to work out the theory on s numerical 
basis, values have to be ble number 





found for a considerable 
of physical quantities, several of these requiring to be 
independently conjectured before the ey quanti- 
ties can etermined. But the range of the values 
which could be reasonably assumed is a good deal more 
restricted than might be supposed. The author gives a 
plausible set of values for these physical constants. 

Mr. C. S. Whitehead asked if the amount of e 
stored in the ether was greater or less than it was in t 


tb. 
PP rstedoe C. H. Lees asked if the ether considered was 
the old one or a new one. He ref to an interesting 
point in the author’s representation of gravitation— 
namely, that matter was produced by the absence of 
something from the ether. In the theory advocated by 
Osborne Reynolds matter was produced by a deficiency 
in the normal piling, and recent theories seek to explain 
matter and gravitation by the absence of something which 
is present in free ether. : 
. C. V. Burton, in reply to Mr. Whitehead, said he 
was not aware whether the amount of energy in the ether 
varied with time or nob. 
A paper on ‘ An Examination of the Formule for the 
Grading of Cables” was read by Mr. CO. S. Whitehead. 
- In the Journal of the Institution of Electrical Engineers 
both Mr. O’Gorman and Dr. Russell have shown that it 
would be advantageous if cables for electric lighting were 
constructed so that the component of the electric intensity 
along @ radius (in cylindrical co-ordinates) was kept con- 
stant for all points in the dielectric in the same plane 
icular to the axis. They both find that to attain 
this object \ r ought to be kept constant if the current is 
alternating, and o/r constant if the current is steady, 
where ) is the specific inductive capacity, o the specific 
resistance, and r the distance from the axis. In this 
-paper the question is regarded from a much more general 
point of view. ; E Ete 
. Maxwell’s two curl relations are taken in cylindrical 
co-ordinates, and it is supposed, as is quite legitimate. 
that the electrical and magnetic quantities are sym- 
metrical round the axis, and that they vary as ef (m:+p¢), 
bp mw then —_— the eae a —_ = pw pond 
of the tangential components o ectri mag- 
netic forces obtain an equation to find m. If P is the 
component of the electric intensity along a radius, 8 the 
‘component of the magnetic force perpendicular to a radius 
‘in a plane perpendicular to the axis, we find 
Nag imp 
47. hip’ 
e a 
where c is the ratio of the electrostatic to the electro- 
‘magnetic unit of electrical quantity. Also, if I be the 
total current in the wire parallel to the axis, and we 
the di ent current in wire in com- 
-parison with I, we have 


p= 2", 
Putting m= - a +740, it is found that Va + 

= VX. h, where h involves no quantities which have 

reference to the dielectric. real and 


putting P, and I, for the factors of P and I which are 
independent of the trigonometrical factor, we obtain 


Pd 
petites fal 


a? + 
<<) 


p+ (< 


A\¢ 





a? + 0? varies as »/X, so that in the case of o very 
great this process suggests the rule make r ,/ constant. 
When p = 0 it is shown that rl ge varies 
inversely as Jo, 80 that this case suggests the rule make 
»/c/r constant. The equation for Py is, however, strictly 


true, 

ing paper and on the skill with which be hed handled she 
ing paper on t with which he e 
mantboaietical ions. The question of the grading of 
cables was one of great importance to the electrical engi- 
neer, and it was necessary to attack it both from the 
mathematical and the experimental side. The author 
took the case of an infinitely long concentric main and 
assumed that the amplitude of the current remained con- 
stant. In the practical problem the main is of finite 
length, and the amplitude of the applied voltage is con- 
stant. The mathematical difficulties in the way of getting 
a complete solution were great, and so he hoped the 
author would continue his investigations further. Dr. 
Russell exhibited a ates of a Jona graded cable which 
had successfully withstood a ol of 150 kilo- 
volts applied between the core the lead sheath. If 
the dielectric had been air, a disruptive discharge would 
have ensued at 23 kilovolts. 

A paper entitled ‘‘ Illustrations of Geometrical Optics” 
was read by Mr. R. M. Archer. The principles of geo- 
metrical optics are frequently illustrated by experiments 
in which the images of narrow obstacles are obscured by 
similar o les in the line of vision. This 
method is tedious and is open to the objection that the 
path of a shadow is traced rather than t of a m. 
The author's method is free from these. objections. 
Light from a narrow rectilinear source is allo to pass 
through a slit and fall upon a flat white surface at almost 
grazing incidence. It is easy to obtain upon the surface 
a long narrow streak of light with sharp edges; and if a 
mirror be placed with its plane approximately normal to 
the surface, another streak co jing to the reflected 
ray can be seen. Similarly, the path of the beam after its 
emergence from a: glass block or prism may be traced. 
Interesting effects can be obtained by using many slits, 
and casting the beam from a distant optical lantern upon 
them. This mode of illumination is useful in demon- 
strating the formation of caustics. Quantitative results 
can be obtained comparable in accuracy with those given 
by an ordinary optical bench. 

The author exhibited a series of slides illustrating 
various cases of reflection refraction, and sho also 
several experiments with the apparatus described in the 


per. 
ge ome C. H. Lees his interest in the neat- 
ness of the experiments, and said the author’s method of 
dividing up a beam was a very useful one. 

Mr. A. congratulated the author, and re- 
marked that the methods described could be applied to 
other optical experiments. In using a vibration galvano- 
meter, or an oscillograph, an easy way to obtain a curve 
of the wave form was to put obliquely in the path of the 
beam a sheet of white paper and vibrate it. 

_Dr. W. H. Eccles also congratulated the author upon 
his paper. 





CATALOGUES. 

Messrs. Kramos, Liurrep, Locksbrook Engineering 
Works, Bath, have sent us a sheet illustrating various 
kinds of electric lifting and t ing and mono-rail 
gear. 

A recent issue of the “‘ Brush Budget” gives several 
illustrations of installations laid down by the Brush 
Electrical rae age Company, Limited, in textile 
mills, &c., including engine and turbine generator sets, 
switchboards, motors, &c. 

The General Electric Company, Limited, 71, Queen 
Victoria-street, E.C., have issued a circular descriptive 
of their Pa ” tel — nate , k which the 

tion o instrument is le adjustable, being su 
L-eorver by a parallel link motion. . 

Messrs. Wm. Whiteley and Sons, Limited, Lock- 
wood, Huddersfield, have issued a post-card illustrating 
and giving prices and sizes of Pratt’s patent straightway 
swinging check-valves. in which the vileninee is arranged 
at about an angle of 45 deg. to the direction of the pipe. 

A price-list of solid and split ‘‘ Fremo” taper-pins is to 
hand from Mr. Frederick Mountford, Birmingham, and 
draws attention to the quality of these pins, giving illus- 
trations of testa they will stand, &c. Other sizes than 
those given in this list are also made. 

Messrs. Peckett and Sons, Atlas Locomotive Works, 
Bristol, have lately published a catalogue of views of 
their works and‘ of recent locomotives built by thm. 





Messrs. Peckett build all t of tank-engines for narrow 
pall gauge, suitable for contractors or railway 
work. 


Messrs. J. H. Heathman and Co., Parsons Green, 
London, S8.W., have sent us a series of circulars illustrat- 
ing their extension-ladders for all sorts of purposes. Many 
of the types dealt with are wheeled ladders, telescopic 
ladder-towers, g telescopic scaffold trestles, &c., 
small hand-pumps and scaling-ladders for fire-brigade 
work also being priced and illustrated. 

The London Electric Firm, George-street, Croydon, 
have issued a‘pamphlet relating to their ‘One Working 





27, Clement’s-lane, Lombard-street, E.C©., illustrating 
various water-coolers built by them. These include a 
number of cooling-towers and open coolers, some of the 
former arranged with fan draught, and others for natural 
draught. A number of tables of power required for 
necessary pumps, fans, &c , and of capacities of coolers, 
are also given. 

A pamphlet from the Pearson Fire-Alarm, Limited, 
Jewin House, Redcross - street, E.C., describes their 
system of electric thermostat fire-alarms, which has been 
fitted in a number of important buildings and works, 
collieries, &c. In this thermostat an electric circuit is 
closed by the expansion of metal strips which takes place 
on a rise of temperature. The system is approved hy 
insurance companies, &c. ; 

A catalogue has reached us from the Hudson Econo. 
miser Company (1907), Limited, 2, Bishopagate-street 
Without, E.C., describing the Hudson economiser system 
of water-cooling. In this system the water is allowed to 
drop on cooling hurdles, each of three bars of four unequal 
sides, with a flat horizontal side uppermost, and below a 
sharp drip edge. This firm makes, among others, a type 
of cooling-tower in which the falling water drives a fan 
for air draught. 


A price-list to hand from Messrs. W. H. Willcox and 
Co., Limited, 23, Southwark-street, S.E., is devoted to 
the illustration, description, and prices of several patterns 
of pumps, including the well-known semi-rotary wing 
type and the Willcox-Turner triple-action plunger-pump, 
recently: described in these columns. These pumps are 
shown fitted up on stands, barrows, &c. Hand-suction 
lift and other pumps are also noticed, as are also acces- 
sories, such as unions, jets, nozzles, &c. 


From Messrs. T. C, Aveling and Co., Limited, Central 
House, New-street, Birmingham, we have received a 
catalogue dealing with Broom and Wade’s paraffin lorry. 
This has a single-cylinder engine working on paraffin, 
started with petrol or a starting-lamp. Ignition is by 
low-tension magneto and battery. The engine works at 
650 revolutions per minute, developing 20 brake horse- 
power. Loaded with 3 to 4 tons, the lorry will work at 
about 8 or 6 miles per hour, on a consumption of 1 gallon 
of paraffin per hour. Transmission is by Renold chain. 


Entitled ‘‘A mers A Forward in Superheater Practice,” a 
pamphlet comes to hand from Messrs. Mills, English, and 
Co., Swansea and Llanelly. This describes two-course 
high-pressure superheaters, and also low-pressure inde- 
pendently-fired superheaters. These superheaters con- 
sist of U-tubes and headers. In the first header are three 
rows of tubes—viz., the first ends of both limbs of the 
first U and the first limb of the second U, the other limb 
of the second U entering the second header. Turn-over 
caps are fitted inside the first header to keep the steam to 
its proper path. 

A new explosion-recorder for internal - combustion 
engines is described in a pamphlet recently issued by Mr. 

. B. Nicolson, 54, Hill-street, Garnet-hill, Glasgow. 
In this make of explosion-recorder an indicator is 
horizontally, marking on an endless strip of paper which 
slips over the indicator-drum and another driving-drum 
worked by belt off a small pulley at the end of the 7 or 
cam-shaft. Twospeeds are provided for the paper. Such 
a recorder will at once reveal variations in pressure of 
the explosions. The instrument has been designed by 
Mr. R. Royds, of the Glasgow and West of Scotland 
Technical College. 


Messrs. J. W. Brooks and Co., Limited, Adrian Works, 
Lowestoft, have issued two catalogues describing respec- 
tively motor-boats and marine motors built by them. 
In the one are described and illustrated craft of various 
sizes, such as 60-ft. passenger river boats, 28-ft. ee 
cruisers, 35-ft. cruisers, sea-going launches, dinghies, ar 
some of their well-known racing-boats. The second list 

with marine motors ranging from one-cylinder 
machines of 4 horse-power to six-cylinder engines of 300 
horse-power. Reversing gears are also shown. Prices 
of motors, &c., are given. A circular also from the same 
firm, printed in Norwegian, gives prices of engines, &c. 


A new catalogue, issued by Messrs. Tangyes, Limited, 
Birmingham, consists of eleven sections bound ther, 
which deal with their makes of lathes, drilling and boring- 
machines, planers, shaping and slotting-machines, milling 
machines, punches and shears, screwing-machines, wood- 
working machinery, shafting and bearings, small tools, 
&e. e@ machine- are illustrated and described in 
too great a variety for individual notice, and it must 
suffice to say that examples are gre of thoroughly 
modern tools suited to the use of high-speed steel and 
present-day shop practice. Examples of lathes, for in- 
stance, are given having single-pulley or cone-pulley 
heads, some electrically-driven, with wide range of speeds 
and feeds, &c. 





FRENoH SHIPBUILDING.—The important French under- 
taking. known as the Forges et Chantiers de la Médi- 
terranée, which carries on its operations at Havre and La 
Seyne, near Toulon, has announced a dividend upon its 
share capital at the rate of 11 per cent. for the past year. 
A similar dividend was paid for 1906. The contracts 
which the company had in course of execution at the 
close of 1907 re ted 2,691,183. The Forges et 





presen , 
Chantiers has done a good deal of shipbuilding for Russia. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in eneh ones where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be ined at the Patent 7 Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at ao within two months from the date of 





the advert of a Comp Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grou: mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


2792. E. C. Blackstone and R. E. Watts, Stamford. 
Swath-Turners. [7 Figs.) February 4, 1907.—This inven- 
tion relates to swath-turners of the kind described in the specifi- 
cations of Letters Patent No. 28,497, 1903, and No. 24,878, 1905. 
In machines of this class it has been found essential that the 
turning tines or forks should always be held in a hanging posi- 
tion, substantially vertical, so as to avoid carrying the crop round, 
which would cause winding and clogging. The object of the inven- 
tion is to attain this result. Each travelling wheel a has geared 
to it a shaft b (referred to as the lay-shaft) turning in a non- 
rotating tube c at right angles to the main axle, and pivoted on 
it in such a manner as to allow the height of the forward end to 
be adjusted. The lay-shaft b projects through the forward end 
of the tube c, and has secured to it a disc d, upon which the 
bosses carrying the tines are mounted. The wheel d carries a 
number of bevel-wheels e, e revolving on studs f/, f fixed to the 
disc d, and set at angles to one another so that their axes converge 





at a point in the axial line of the shaft bin front of the disc d. 
Pivoted upon the disc d is a second series of bevel-wheels g, 
which engage with the bevel-wheels e, e¢, and also with a bevel- 
wheel h fixed on the front end of the tube c. The number of teeth 
in the bevel-wheels h and ¢, e must be the same, so that as the 
disc dis rotated upon its axis, and the wheelse, e are revolved 
around the said axis, the wheels e, e will only make one rota- 
tion during each revolution around the lay-shaft b. The wheels 
9, g are simply idle wheels, The of each of the wheels 
e, ehas formed on it a pivot or a y i, upon which one of 
the tines j of the implement is mounted, and at the end of each 
boss is a stirrup or guide k, in which the tines rest and which is 
always in a vertical position and supports the tines laterally as 
they are carried around the tube c. It will be noticed by refer- 
ence to the lower part of Fig. 1 that these supports or guides 
allow of the tines lifting to follow the inequalities of the ground 
as they are passing over it. The stirrups carries a stop to limit 
the lift of the tine. (Sealed March 26, 1908.) 


6315. Clayton and Shuttleworth, Limited, and W. 
Cook, Lincoln. Thrashing and Winnowing-Ma- 
chines. [1 Fig.] March 15, 1907.—This invention relates to 
what is generally known as the first dressing apparatus of thrash- 
ing and winnowing-machines, and comprises, in thrashing- 
machines as generally made, a blower or fan a, and what is 
known as a bottom hopper, in which is arranged a series of 
riddles c, d, e, one above the other, for separating chaff, refuse, 
and small seeds from the grain proper before the latter is auto- 
matically carried away for its final dressing. There are three 
such riddles fixed in the bottom hopper, ¢ being the chaff-riddle, 
d the corn-riddle, which is ordinarily of perforated sheet metal, 











and interch 


geable for diff 
the riddle e for small seeds. 
is to provide a blast or blasts to facilitate the separation of the 
grain by forcing air upwards under the caving riddle (which 

in 


t kinds of corn, and at the bottom 
The object of the blower or fan a 





riddle does not form part of the bottom hopper, but is 

the machine immediately above it), and also by forcing a blast 
upwards under the chaff-riddle or top riddle of the hopper. Ex- 
perience shows that it is not pounibhe in the first dressing appa- 
ratus to so completely separate the grain from other loose matter 
as is desirable, and as a consequence of this it is generally neces- 
pee in those thrashing-machines from which it is important to 
obtain clean grain ready for the market, to provide a further clean- 





hich, , 
pay ampr asa rule, takes the form of a dust-exhauster, 


winnowin tus, or both, In order to pre- 
vent refuse and foreign par Pes Going oxeeted beyond the bottom 


hopper, and thus lessen the work to be done by the final cleanin 
apparatus, or to obviate its use altogether, the ordinary blower 
provided with an additional spout h, which may be controlled b: 
a valve at the blower end, and the bottom hop is fitted wii 
an adjustable corn-riddle, which riddle re the inter- 
ona corn-riddle previously mentioned. The blast from 
the itional spout A is directed upwards under the adjustable 
riddle, and a more effectual separation from the corn is obtained 
than has previously been usual. (Sealed March 26, 1908.) 


ELECTRICAL APPARATUS. 


17,707. C. E. Hunter and W. H. Warren, Ponder’s 
nd. Electric Switches. (3 Figs.) August 2, 1907.— 
This invention relates to electric switches of the quick-make-and- 
break type, in which the contact-blade is moved by means of 
a spring which is set by the switch-lever, and is positively 
locked in its open and closed tions, and consists of improve- 
ments in the means provided for setting the spring, and for 
positively locking the contact-blade. The blade ¢ is pivoted on 
a pin d journalled in the brackets 6, and carries a pin e, the 
ends of which, engaging the sides of the brackets b, limit the 
motion of the blade in the opening direction. A pin / mounted 
in the brackets serves as the pivot both for the switch-handle 
g and also for the locking-piece h. The locking-piece has two 
internally-projecting horns j, j!, which can, by motion of the 
handle, made to engage a suitably shaped follower plate 
or plug & on the outer end of a spiral spring p, which is 
placed in a socket formed in the base-plate. Ex trans- 
versely through the plug & is a pin J, the ends of which en- 























(7,707) 


gage the forked end m of the handle and the cammed internal 
edge o of the lowerend of the contact-blade, and are “_~ by 
slots m in the brackets. Considering the viade in the closed 
osition, when the handle is rotated in the direction of the arrow 
t forces the ends of the pin / along the elots n, thereby com- 
pressing the — P During the first part of the movement the 
plug & engages and lifts the upper horn j of the locking-piece free 
of the pin e, and the ends of the pin / then pressing against the 
cammed edge o of the blade, the latter is rapidly forced, under 
the influence of the spring p, into the open position, while the lock- 
ing piece is simultaneously brought into contact with the pin e!. 
By reversing the motion of the handle, the spring p is again 
compressed, and the ends of the pin / travelling along the slots n, 
the locking-piece is lifted by the head of the plug & from off the 
pin el, and, under the influence of the spring, is forced on to pin e, 
and the blade is urged into the closed position. A pin e® on the 
blade comes against a stop 7 on the base-plate, and limits the 
movement of the blade in this direction. (Sealed March 12, 1908.) 
10,406. W.T. Henley’s Tele hh Works Company, 
Limited, London, and W. fe Nicholls, Westclifte- 
on-Sea. Cable Junction-Boxes. (3 Figs.) May 4, 1907.— 
This invention relates to junction-boxes for hermetically-sheathed 
electrical cables. According to the present invention, a split or 
two-part clamping-ring f, f! is halved together about the metallic 
sheathing of the cable within the junction-box, towards both ends 
of the latter, the halves of the ring being separated at the trans- 
verse median plane of the cable, and being secured together and 
to a seating or seatings i provided in and in | with the box by 
means of screws h, which pass through side lugs on both halves 
of the ring, and into threaded holes in the seating or seatings i. 
The clamping ring is of the channelled form in cross section, the 
concavity being inwards —that is to say, towards the cable—and 
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extending into the lugs g, through which the screws h pass. At 
the top of the upper half f1 of the ring is provided a filling-orifice 
k, through which, when the clamping-ring has been placed in 
position and fastened by means of the screws, molten solder, or 
equivalent conductive material, is run into the cavity of the ring, 
so as to fill the latter, and form a perfect and binding metallic 
connection between the sheathing of the cable, the clamping 
ring, the screws, and the seating or seatings. The upper half of 
the clamping ring is made of deepened cross-section around the 
filling hole k, which, as shown, is made flaring outwardly, with 
the result that the pouring of the molten jointing metal into the 
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ring is facilitated, and at the same time the loss of strength in | 


the ring due to the presence of the orifice is counteracted. 
(Sealed April 2, 1908.) 

GAS ENGINES, PRODUCERS, HOLDERS, &c. 

9698. Tangyes, Limited, and E. Johnson, Smeth- 
wick. ting- (4 Figs.) April 26, 1907.—The 
invention relates principally to the bearings of connecting-rods 
of high-speed gas-engines, and consists of the construction and 
arrangement or combination of ts described, whereby the 
bearings are rendered self-tightening, and the accidents which 
occasionally take place — the failure on the of the 
workmen to tighten up the bolts of the bearing, or through the 
slackening of bolts, are rendered impossible. a is the crank- 
shaft, and b the connecting-rod attached thereto by thesecuring 


together of the head b! and cap b?, c,c are the half-brasses or 


partially’ which are made free, so as to be capable of rotating, or 
y rotating, under the friction between the crank-shaft a 
and the half-brasses c should any slackness in the bearing permit 
of such rotation, ——— rotation. In the 
brasses c, ca screw-thread c® is formed, as will be best seen by an 
examination of . 2. In recesses of the head b! and cap b? the 
worm-wheels or pinions d, d are arranged, and gear with the 
worm or screw-th e& The wh or pinions d have 
axial holes, screw~-threaded with right and left-hand screw- 
respectively for the reception of the inner or screwed 
ends of the screw-pins ¢, ¢, the said internally-screwed worm- 
wheels or pinions d vittually constituting double screw-nuts. 
After the tightening of the ring by the screwing home of 
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the screw-pins ¢, ¢, the arrangement automatically preserves 
the said bearing tight, as the friction between the crank- 
shaft a and free brasses c tends to effect the rotation of the latter 
in the head b! and cap b?; and should at any time the pressure of 
the head b! and cap b? be insufficient to overcome the tendency to 
rotation of the said brasses, their rotation or partial rotation 
effects the rotation or pa rotation of the worm-wheels or 
pinions d, d in the direction proper for drawing inwards the ecrew- 
pins e, e and the said head b! and cap 02, ond thereby tightening 
the bearing. When under the self-tightening action of the bear- 
ing, the pressure of the head b! and cap 02 on the brasses c has 
been increased to an extent sufficient to overcome or prevent the 
rotary motion of the brasses c, the said brasses remain, as is 
usual, stationary with to the head b! and cap 2 of the con- 
necting-rod 6. (&ealed March 26, 1808.) 


GUNS AND EXPLOSIVES. 

11,046. Sir W. G. Armstrong, Whitworth, and Co. 
Limi and Cc. H. Newcastle-on- 
Breech Mechanism. (3 Figs.) May 11, 1907.—This inven- 
tion relates to breech mechanism of the type having interrupted 
threads. The invention consists in an improved retaining device 
of the type indicated, the bolt member of which is actuated 
directly from a cam surface formed on the breech-block, or a 
rotatable member coaxial therewith, so as to be automatically 
withdrawn from its co-operating ges after the threads of 
the breech mechanism have been interlocked. In carrying the 
invention into effect according to one form, a spring-actuated 
bolt @ is provided on an arm } which swings about a pin c 
mounted on the gun. The spring-actuated bolt 8 with 
a catch-piece d fixed to the gun, and has a tooth or projection ¢ 
which coacts with a cam surface f formed on the breech-block g 
rotatably mounted on the arm b, Underneath the spring- 
actuated bolt a spring-pressed detent is disposed, one end of wh 
is adapted to engage with a notch formed on the bolt a, while the 
other end is actuated by an inclined surface formed on, or 
attached to, the catch-piece d hereinafter described. The opera- 
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tion of the device is as follows:—When the breech-block g is 
swung into position after a charge has been inserted, the spring- 
actuated bolt a@ is pressed aside and then shot out under the 
action of the spring, 80 as to engage with the catch-piece d and 
prevent rebound of the breech-block. The breech-block is now 
rotated in a right-hand direction, so as to interlock the threads 
thereof with those of the breech, and during this m m the cam 
surface f on the breech-block engages with the projection ¢ on 
the spring-actuated bolt, compressing the sprin ereof, and 
forcing back the bolt until the spring- ressed detent engages 
with its notch formed on the spring-bolt. bolt is now retained 
in the in ative position, and the threads of the breech are 
interlock On rotating the breech-block in the opposite direc- 
tion in order to open the breech, the cam surface on the breech- 
| block is returned to its original position, so that the bolt will be 
| free to return when the spring-pressed detent is released from 
| engagement with its notch on the bolt, this result being effected 
| by the inclined surface on the catch-piece which co-o with 
| the disengaged end of the detent, so as to free the bolt and allow 
| it to return to its original position when the catch-piece d is 
| cleared. (Sealed April 9, 1908.) 


LIFTING AND HAULING APPLIANCES. 


| $908, The Sunderland Forge and Engin 
| Company. Limi and W. Biair, Sun 

| Cranes. (3 Figs.) February 16, 1907.—This invention relates 
to electric cranes fitted with means for returning the controller 
lever to its ‘‘ off” position on the operation of the brake-lever. 
The controller is arranged horizontally, so that its operating- 
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lever.b, when in its ‘‘ off” position, lies in a vertical position pro- 
jectivg downwards. At each side of the lever b is arranged 

ink ¢c, having its lower end pivoted at d on a cross-bar e connected 
to the brake;lever / (Fig. 2), and its upper end provided with a 
guide-roller adapted to work in a guide-slot h provided in a frame 
fixed to the controller ng. upper end of each link c is 
also provided with a roller projection adapted to engage and dis- 
engage a web.m on the back of the lever b. The guide-slots h 
have lower vertical portions arranged close together, so that the 
roller projections just clear the web m when the guide-rollers 
are ip engagement with the lower portions, and the upper portions 
of the guide-elots h, preferably, diverge, and are concentric with 
the controller spindle, and then converge. Normally, when the 
brake-levér f is in its ‘‘ off” position, the upper ends of the links c 
are raised, and the guide-rollers rest in the upper portiors of the 


(a908) 


guide-slots h (Fig. 1 so that the roller projections are clear of 
the web m, and the lever Lb can be moved to either of the posi- 
tions X and Y (Fig. 1). When the lever » is in one or other of its 
on” positions—say, X—and the brake is ——. the links ¢ are 
lowered, the guide-rollers travel in the guide-slots h, and the 
roller projection of the left-hand link c engages the web m and 
returns the lever b until it reaches its ‘‘oif” position, then the 
guide-rollers enter the lower portions of the guide-slots A, when 
the roller prejection disengages the web m and allows of the 
further operation of the brake-lever f to apply the brake ; the 
guide-rollers travelling in the lower portions of the quide-slots h 
during such further operation of the brake-lever f. The brake- 
lever / is given sufficient range of movement so that the brake is 
not in any way applied until the guide-rollers enter the lower 
portions of the guide-slote / and the lever bis fully returned to its 
**off” position. (Sealed March 12, 1998.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5101. 8S. Scott-Whitaker, Halifax. Drilling-Ma- 
chines. [4 Figs.) March 2, 1907.—This invention relates to 
feed mechanism of drilling-machines, especially of the vertical 
type, and consists of simple and effective means whereby the 
feed-shaft may be easily and quickly brought into gear for 
feeding the drill, and as —- and quickly thrown out of =~ 
According to this invention, there is mounted upon the feed- 
shaft, within an arm of the machine frame, two bushes which, 
where they come together, have mitre or bevel ends. One bush 
is secured to the arm, and the other is loose on the shaft, and is 
situated between the fixed bush and a fixed collar on said shaft. 
Upon turning the loose bush upon the shaft by means of a handle, 
it lifts the worm-wheel into gear with the worm operating the 
feed mechanism; notches or recesses on the ends of the longest 
sides of said bushes eventually engage and prevent overturning 
of the loose bush. A, B are the two bushes within an arm C of 
the machine-frame, throigh which passes the vertical feed-shafc 
D. These bushes each have a bevel end E, which abut against 
each other in the form of a scarf joint. One bush or sleeve B is 


Fig.t. 












































fixed, being secured by a set-screw F to the arm or casting C, 
while the other sleeve A is loose upon the feed-shaft D between 
the fixed bush anda fixed collar G, and has a flange or head H, 
from which projects a handle J. When the worm-wheel K is 
out of gear with the worm L, the mitre or bevel ends abut 
againgt each other, and in orde= to raise the worm-wheel into 
the loose bush A is turned upon the shaft D by means of the 
le J. During this turning movement the longest side of 
said bush travels up the inclined or bevel end of the fixed bush B, 
and the other end bearing against the fixed collar G lifts the 
feed-shaft, bringing the worm-wheel into gear with the worm L 
of the feed mechanism. In order, however, that the loose bush 
may not be turned too far, and that the worm-wheel may 
remain in gear, a flat Mis formed upon the end of each incline 
at the longer side of each bush, with a notch or recess N at the 
side; these notches e immediately the worm is in gear, and 
——_ overturning, while the flats prevent any shifting of the 
oose bush until moved by the handle, (Sealed April 2, 1908.) 


MOTOR ROAD VEHICLES. 
2018. F. lamelon® sat the Albany Manufac- 


(10 Figs.) January 26, 1907.—This invention relates to radiators 





of the honeycomb type, and formed of a combination of circular 
tubes and intermediate approximately square tubes, having con- 
cave sides. In carrying the present invention into effect, the 
radiator is built up of round tubes which have the centre portions 
@ reduced in diameter, leaving short end-portions a! of the 
original diameter of the tube to form distance-pieces, and the 
spaces between such tubes are filled in with approximately square 
tubes b, which fit against the ends of the tubes a, and thus leave 
small es between the parts intermediate of their ends for 
the flow of water between them. The tubes a touch each other 
at their ends a!, and the tubes D fill in the spaces left between 
each group of four tubes a. The tubes b are formed with concave 
sides of radii to fit the ends a! of the tubes a, and when the two 
sets cf tubes are grouped together, their ends are soldered or 




















sweated together, as is well understood. The tubes a may have 
their reduced central portions of cylindrical form, as shown in 


amen on the apring D! sub-controlling the slipping of the 
nclines, the limit to the possible movement between the paris 
being determined by the position of the nut D screwed on the 
shaft A. Means for withdrawing the shaft member A! from tie 
other B may be provided for use when it is desired to disconnect 
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of the a tus, such as a second spring arranged 
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the clutch members A!, B to throw and hold them apart 
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Figs. 2 and 8, or such parts may be by 
puckering the metal. en the tubes a have their central 
portions reduced in diameter, they have the appearance of round 
tubes whose ends have been expanded. The tubes b may consist 
of separate tubes, or they may be formed, as shown in Fig. 6, of 
two sheets of metal having cylindrical corrugations meeting in a 
line, two such sheets beinz placed with the convex sides of their 
corrugations in contact with each other, thus forming a series of 
approximately square tubes connected together, and having con- 
cave sides of radii to fit the ends a! of the round tubes in a similar 
manner to that described with respect to the separate tubes b, 
shown in Figs. 1,4, and 5. (Sealed March 12, 1908.) 


SHIPS AND NAUTICAL APPLIANCES. 


43856. H. H. Mactaggart and R. G. Scott, Loan- 
head. Steering-Gear. (3 Figs.) February 28, 1907.—In 
telemo‘or transmitting apparatus it is necessary to provide a 
reservoir for the fluid to replenish the system. The fluid flows 
into this reservoir when the safety-valve opens due to expansion, 
and is drawn from the tank when contraction occurs, the whole 
system being liable to change of temperature. A ding to the 
present improvements, as applied to the vertical class of tele- 
motor transmitters, the tank A and top part of the cylinder C are 
formed in one casting, the tank A surrounding, or partially sur- 





rounding, the cylinder C, and also forming the suction and safety- 
valve chest ; the inlet safety-valve D and outlet relief-valve E are 
fitted inside the tank A and have their seats cast in one with the 
tankand cylinder, the usual screwed bonnets for obtaining access to 
the valves being fitted on top of the tank A. The suction-valve 
D is provided with a locking device, arranged to keep it shut when 
the system is being c'! The tank A is fit at its upper 
end with an underhung filter vessel G and filling plug H; also a 
removable side cover I and the cylinder C would be fitted with 
a double-acting piston J. (Sealed March 26, 1908.) 


4754. W. G. Gibbons, Edinburgh. Steering-Gear. 
{2 Figs.) February 27, 1907.—In steering apparatus, it is gene- 
rally considered desirable that there be some form of elastic con- 
nection between the rudder-head and the steering machinery. 
In carrying out the invention, there is carried upon a shaft A, 
between the steering machinery and the rudder-head, a clutch 
member Al, having upon one end a series of faces A? inclined to 
the axial e, is member A1, while free to slide endwise 
upon the tA, is constrained to rotate it by feathers, or like 
engaging devices between them, when the gear is in operation. 
A second member B, free to rotate upon the shaft A, but not 
free to move endwise, has upon its face inclines B!, counte: 
to the inclines A? on the member A}. This second member B is 
operatively connected to a pinion C loose upon the shaft A, and 
driven from the steering-gear, the communication being by means 
of a friction clutch C! of known form. The counterpart inclines 
A?, B! on the faces of the clutch members A!, B are in series of 
op te hand, so that like control is effected of movement in 
er direction. A nut D is screwed on the shaft A in such a 
position as to limit the — relative movement between the 
parts to a predetermined amount, as when this movement has 
taken place the outer end of the member A! will encounter the 
nut, and further slip is arrested. A spring DI, arranged axially, 
ts bet the first member A! of utch and a collar D2, 


‘ that 
ep ment with the second ee B. When the steering 
machinery is in operation, the shaft A is driven through the 
clutch device, and the nsity to slip which takes place under 
abnormal shock or in course, ted by the inclina- 
tion to the axial plane of the counterpart inclines A2, B! and the 





if the main engaging-spring D! be withdrawn ; and if the fric- 
tion clutch C! be slackened off, the second clutch-member B may 
also be disconnected from the gear. (Sealed April 28, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8914. J. C. Metcalfe and R. D. Metcalfe. Fallow- 
field. ectors. (5 Figs.) April 17, 1907.—This invention 
relates to injectors of the self-contained type, generally known as 
combination injectors, adapted for direct attachment to a loco- 
motive or other boiler. The improved injectors are provided with 
a combining-chamber having two compartments a, b enclosing the 
combining nozzlec. In advance of the inlet end of the combining 
nozzle c is arranged a steam nozzle of the double type, giving a 
central jet at d for forcing purposes,.and an annular jet at ¢ for 
lifting the water. The compartment b of the combining chamber 
is fitted with a free or uncontrolled overflow valve, whilst in the 
compartment a nearer the delivery end of the apparatus there is 





provided an overflow valve, which is controlled either by hand or 
automatically. The two overflow valves independently communi- 
cate with the common overflow passage f1. Communication 
between the interior of the combining nozzle c and the compart- 
ment b is afforded by an opening /, whilst between the interior 
of the nozzle c and the compartment a, communication is afforded 
by two or more openings i, j. Provision for the admission of 
additional water to the injector may be made when desired by a 
passage k fitted with a non-return valve m leading from the water- 
supply branch n to the compartment b adjacent the steam-nozzles ; 
the admission of water is controlled by the supply-cock 0. 
(Sealed March 26, 1908.) 


10,607. A. H. Hopkinson, R. Kilburn, and J. Hop- 
kinson and ted, Huddersfield. Steam- 
Traps. This invention relates to steam- 
trays of the kind in which the expansion and contraction of a 
fluid contained in a closed chamber is employed to control, 
through the intervention of a sliding-rod, the valve which 
governs the outlet for the water of condensation. The object of 
the invention is to provide a stedin-trap of this type, which, after 
the initia! setting, will work effitiently at different temperatures 
and pressures without requiring any subsequent adjustment and 
without straining any of the parts of the trap. a is the part of 
the steam-trap carrying the valve-seat. This part ais adapted 
to be attached to the pipe from which water of condensation is 
to be removed, and is formed with a thoroughfare. To the part 
a is secured, by lugs d, a spiral spring e which surrounds the body 


(5 Figs.}; May 7, 1907. 


of the steam- , and is secured at its other end, by lugs /, to 
the part g, which contains the expansible fluid and carries the 
valve h. The valve is carried by a rod k, which slides freely 
h a nut screwed in the part g. The inner end of the rod & 
is enclosed by a flexible tube m, which is open at one end, and 
has a flange which is nipped tightly between the nut and an 
internal shoulder on the part g. The nut also makes a meta! 
joint on the end of the part g. The valve can be adjusted 
towards and away wes Se seat by turnin os : TO Aegon 
@ in the spiral the parts can then oc’ y 8 
The ; g ¢ is sufficiently strong to withstand 

the full of 


e pressure e steam acting on the valve A without 
ielding, but yields under forces brought into play by the dif- 
ferential expansion of the liquid and the parts of the trap at 
different temperatures, and thus avoids straining of the eaid 


parts. (Sealed Aprit 2, 1908.) 
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ELECTRIC IRON AND STEEL 
FURNACES. 


LikE many other modern novelties, the electric 
iron and steel furnaces have not attained the deve- 
lopment which was predicted for them. When, about 
the beginning of this century, experiments on 
electro-thermic iron and steel smelting and melting 
began to attract attention, it was prophesied that 
the electric furnace would come to the aid of those 
countries which possess iron ores and water- 
power, but are deficient in coal. That certain 
metallurgical reductions and the preparation of 
alloys could be effected with comparative ease in 
the electric furnace, though the contamination of 
the products with the carbon of the crucibles and 
electrodes remained a weak point, had already been 
demonstrated by many laboratory experiments. 
Greater hopes were, however, built upon the direct 
electrothermic reduction than upon the preparation 
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of alloys and of special steels. At the present 
time, electric iron-smelting is still in its infancy, 
while electric melting and refining furnaces have 
been added to many notable works. There is a 
good deal of electric melting, but, so far, little 
smelting. 

The reasons are not far to seek. All furnaces 
are wasteful; the electric furnaces do not form 
an exception, and electricity is not inexpensive, 
whether generated by water-power or by coal. 
The advantages of water-power have been much 
overrated. When water-power begins to develop, it 
becomes subject to rates and taxes. Hydro-electric 
installations are by no means simple. The water 
may fail in summer owing to drought, and in winter 
Owing to frost, and reserve steam-power has to be 
provided ; if a good load-factor is to be maintained, 
the reserve must be of ample capacity. Manufac- 
turers are, moreover, becoming sceptical as to the 
advantages to be gained by installing works close 
to the mines and to the waterfalls, so as to secure 
cheap power and to avoid the transport of ores. The 
power item is not, as a rule, the decisive factor, 
and the crude ore transport may, after all, prove 
economical. It is not owing to the want of water- 
power that electric iron furnaces have not risen 
in England. They are not needed here. But they 
may be needed in the Colonies and in districts 











difficult of access and devoid of cheap fuel, and 
there is thus every inducement to study the tech- 
nical and economical aspects of electro-thermic 
iron-smelting. 

If we confine our review to the last decade and 
to the processes actually in operation, passing over 
the multitude of suggested processes, we find three 
names prominently connected with the introduction 
of special — of electric iron furnaces : Stassano, 
Héroult, and Kjellin. Stassano is generally men- 
tioned in the first instance, although Héroult 
probably anticipated him. Kjellin’s name came 
somewhat later before the public. But the earliest 
patents of these and of other inventors in the same 
field all go back to the years 1899 and 1900. The 
first news of electric iron furnaces was almost 
ridiculed, and it was not until H. Goldschmidt, of 
Essen, studied the Stassano process—and later 
others—on behalf of the German Patent Office, 
and reported to the International Congress of 


Hérovutt Street Furnace at Saut pu Tarn. 


Applied Chemistry meeting at Berlin in 1903, and 
until the Canadian Government sent a commission 
to Europe, that metallurgists began to pay serious 
attention to the problem. The chief members of 
this Canadian Commission, appointed ‘*‘ to investi- 
gate the different electro-thermic processes for the 
smelting of iron ores and the making of steel in 
operation in Europe” were Dr. Eugene Haanel, 
Superintendent of Mines at. Ottawa, Mr. C. E. 
Brown, of the Canadian General Electric Company, 
as electrical engineer, and Mr. F. W. Harbord, of 
the Royal Engineering College, Cooper's Hill and 
Westminster, who joined the Commission in London 
as metallurgist. tly in 1904 the Commission 
visited Gysinge and Kortfors, in Sweden, La Praz 
and Livet, in France, and Turin, in Italy, and in 
August of the same year they presented their most 
instructive report to the Canadian Government. 
The conclusions of this report have been confirmed 
by the subsequent development of the new industry. 
We reproduce the chief conclusions, and shall 
afterwards refer to the several processes. It will be 
noticed that there is no mention of Stassano in these 
conclusions ; the reason is that the Commissioners 
could not themselves experiment on this furnace, 
which was waiting for a new magnesite lining at the 
time of their visit. 

Steel equal in all respects to the best Sheffield 





crucible steel, Mr. Harbord stated, can be produced 
by either the Kjellin or Héroult or Keller processes, 
at a cost considerably less than the cost of pro- 
ducing a high-class crucible steel. Structural steel, 
to compete with Siemens or Bessemer steels, cannot 
economically be produced in the electric furnaces, 
and such furnaces can be used commercially for the 
production of only very high-class steel for speci 
purposes. Speaking generally, the reactions in the 
electric smelting furnace, as regards the reduction 
and combination of iron with silicon, sulphur, phos- 
phorus, and manganese, are similar to those taking 
place in the blast-furnace. By altering the burden, 
and regulating the temperature by varying the elec- 
tric current, any grade of iron—grey or white—can 
be obtained, and the change from one grade to 
another is effected more rapidly than in the blast- 
furnace. Grey pig iron suitable in all respects for 
acid steel manufacture (by the Bessemer or Siemens 
processes) and for foundry pu can readily be 

roduced. Pig. low in silicon and sulphur, suitable 
or the basic mer or Siemens processes can 
be produced, provided that a basic slag is maintained 
by the addition of lime, and that the ore mixture 
contains oxide of manganese; there is reason to 
believe that the low silicon and sulphur percentages 
can be secured even in the absence of manganese 
oxide. Pig can be produced on a commercial scale 
at a price to compete with the blast-furnace only 
when electric energy is very cheap and fuel very 
dear. The exact conditions under which electric 
smelting can successfully be carried on cannot be 
defined ; each case must be considered indepen- 
dently. 

The report induced the Canadian Government 
to start electric smelting at Sault Ste. Marie, the 
straits joining Lake Superior to Lake Huron, 
where abundant water-power is available on both 
the Canadian and the United States shores. The 
Commission had only seen two smelting experi- 
ments: the one at La Praz, with an Héroult 
furnace, was a mere trial; the other, conducted 
at the Livet Works of Messrs. Keller, Leleux, 
and Co., had been continued for several days, but 
with a very porous hematite, very easily reduced 
and desulphurised, as it contained 3.21 per cent. of 
manganese and only 0.02 per cent. of sulphur. 
The two sets of experiments performed at Livet 
had given very different outputs : 5.769 tons (short 
tons of 2000 lb.) of iron per 1000 electrical horse- 
power days the first, and 12.12 tons the second. 
The Canadian experiments were to decide particu- 
larly whether magnetite, which is a fair con- 
ductor of electricity, could be economically smelted, 
whether iron ores with comparatively high sulphur 
content, but without manganese, would give a 
marketable pig, and whether charcoal from mill 
refuse and other sources of wood supply could be 
utilised as a reducing agent: the c 1 had 
failed at Livet. The Canadian experiments, con- 
ducted with a cylindrical Héroult furnace, made of 
iron and provided with a lining in the shape of a 
double cone, were hardly satisfactory. The elec- 
trodes were a heavy square block in a copper 
holder, and a bottom plate of carbon, with iron ribs 
cast into it; the currents were furnished by the 
one phase of a three-phase 460-kilowatt 2400-volt 
generator of 30 cycles; the ores—hematite, mag- 
netites, roasted pyrrhotite and titaniferous ore— 
contained much magnesia, yielding a very refractory 
slag, which caused much trouble, Yet, though the 
electricity supply was unsteady, it was established 
that magnetite and hematite could be economically 
smelted, that the high sulphur percentage could be 
reduced to a few thousandths of a per cent. even in 
the absence of manganese, that the silicon percentage 
could be varied at will, that the charcoal from mill 
refuse answered even when not briquetted, that 
titaniferous ore, with up to 5 per cent. of titanic acid, 
could be dealt with, and that the nickelliferous 
pyrrhotite gave a fine ferro-nickel pig. The plant 
was, after the official experiments in the spring of 
1906, sold to the Lake Superior Corporation, which 
continued to manufacture this ferro-nickel pig at 
Sudbury, Ontario. This company also makes ferro- 
nickel out of magnetic pyrites containing 20 per 
cent. of sulphur, 3 per cent. of nickel, and 2 per cent. 
of iron ; the ores-are roasted in Sjéstedt furnaces, 
and the briquetted residue is smelted in the elec- 
tric furnace with charcoal and limestone. Recent 
experiments by the Canadian Government have 
been more successful, and we may accept the con- 
tention that magnetite and the titaniferous iron 
sand which occurs in Canada, in the United States, 
New Zealand, and elsewhere, and which cannot be 
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treated in blast-furnaces, can be dealt with in 
electric furnaces. That is an important result. 
The experiments of Galbraith and Stuart, on which 
we commented some years ago, hardly demons- 
trated more than the possibility of this. More 
about iron sands will be said further on. 

We turn to the processes which concern more 
particularly steel in the first instance. Major 
Ernest Stassano, of the Italian Army, made his 
first experiments near Rome with a kind of 
blast-furnace, into the hearth of which carbon 
electrodes penetrated. He soon passed, in the 
‘*Forni Termoelettrici Stassano,” to a type of arc 
furnace, a closed cylinder with slightly-inclined 
vertical axis (7 deg. inclination), slowly—perhaps 
once a minute—revolving about this axis. The 
charge is briquetted and exposed merely to the 
radiated heat from three arcs, playing above the 
charge ; carbon cannot enter the product, there- 
fore, and the output agrees with the calculations. 
The slow rotat‘on, which is to promote an efticient 
mixing of the mass, seems to complicate the me- 
chanism unnecessaiily, and the tap-hole is not an 
advantage. Three of these furnaces, of 1000, 200, 
and 100 horse-power, were recently put up in the 
artillery workshops of the Italian Government, 
which has supported Stassano’s experiments all 
through, at Turin. ‘'Three-phase currents, taken 
from the municipal supply mains, are employed, 
and the electrodes are hydraulically adjusted. 
The 200-horse-power furnace takes a charge of 200 
kilogrammes of cast-iron turnings, lime, and some 
ore, sufficient to supply the required oxygen, 
200 or 390 kilogrammes of scrap, and some ferro- 
silicon or ferro-mangane3e. The resulting projectile 
steel, and also soft steel, are acknowledged to be of 
excellent ‘quality. About 1.3 kilowatt-hours are 
reckoned to be required per kilogramme of steel 
produced ; the electrode consumption is stated to be 
5 kilogrammes per ton of steel, and the cost of 
renewing the lining 10 francs per ton. The furnace 
requires six attendants. The furnaces are chiefly 
intended for refining pig and for melting scrap ; they 
are said to be used also for smelting ore. Con- 
sidering the high purity of the Italian iron ores 
experimented upon, which are passed through mag- 
netic separators, this fact would not suffice to 
establish the applicability of the Stassano furnace 
for smelting. 

According to the report which J. Saconey and 
other experts presented to the St. Etienne section 
of the Société de 1|’Industrie Minérale in 1907, 
the furnace was not hot enough for the production 
of mild steel, and the elimination of sulphur and 
phosphorus was unsatisfactory in ore - smelting. 
Other experts have found little to criticise, and 
the report published in Stahl und Eisen of May 6, 
1998, by Professor B. Osann, of the Mining 
Academy at Clausthal, on the Stassano furnace of 
the Bonner Friiserfabrik, of Bonn-on-the-Rhine, is 
decidedly favourable. This firm supplies steel 
castings for milling-cutters and rapid tool-steels ; 
and further, as a speciality, a very soft malleable 
steel for parts of automobile machinery. So far 
these steels had been produced in crucibles made 
of Ceylon graphite and best clay, which did not 
stand more than four heats. As only 3.5 tons of 
steel are wanted per day, and as the district is 
supplied with three-phase currents of 110 volts by 
the Berggeist Company, a Stassano electric furnace 
was considered most suitable. It was built by the 
Maschinenfabrik F. Ménkemdller and Co., of Bonn. 
The furnace is of the usual Stassano type, but is 
quite closed; in some other cases the inverted 
cone on the top is provided with a chimney. The 
electrodes are Ll 2 by hand with tle aid of 
water from the mains of the town (at 60 lb. per 
square inch), and the whole furnace is turned by 
an electric motor of 5 horse-power. This motion 
about the inclined axis has the advantage that the 
charge-hole can also serve as the tap-hole. : The fur- 
nace is charged only with) solid materials, scrap, 
turnings, best Swedish and Lancashire iron, and 
old castings ; the charge weight is about 1 ton, and 
three or four heats are made per day, each taking 
about four hours. 

About two-thirds of the charge are put in, and 
the previously withdrawn electrodes are advanced 
simultaneously ; this charging requires a quarter of 
an hour. The are starts readily and is not likely 
to go out. After a few minutes the current can be 
regulated to 1100 amperes at 110 volts, giving 


110. 1100. \/3 volt-amperes; with a cos g = 0.9 or 
0.95 the ton of steel is refined at an expenditure of 





about 895 kilowatt-hours, a figure which is confirmed 
by the wattmeter. The first flux consists of black 
scale and lime or some ore ; when the charge is 
melted, more charge is added without interrupting 
the current, and the flux is renewed ; the final flux 
consists of lime only ; ferro-silicon is added at the 
same time, and some fifteen minutes later—seven 
minutes before tapping+ferro-manganese is put in. 
The charge is poured into a pan containing some 
aluminium and distributed by means of small 
crucibles, which can be taken back and refilled 
several times; this point shows that the furnace 
temperature must be very high. The electrodes 
stand nine heats, and can be used until quite burnt 
down. The magnesite lining wants frequent 1e- 
newals, which operation occupies five days ; this 
seems to be the heaviest item in the maintenance. 
Yet it is said that the firm finds the electric fur- 
nace much cheaper than the old crucibles, which 
have to be used while the furnace is being re-lined. 
The furnace, it would appear, must be compared to 
a small converter. The illustrations of twisted and 
hammered castings, gear-levers, hand-wheels, forks, 
&c., in our contemporary prove that a very high- 
quality steel is obtained. 

The early furnaces of Dr. Paul Héroult, of the 
Société Electro-Métallurgique Frangaise, of Froges 
—whose works are at Froges and Au Camp, Isére, 
La Praz and St. Michel (Savoy), and Gardanne 
(Bouches du Rhéne), and produce aluminium, ferro- 
metals, and steel—resembled the ordinary calcium 
carbide furnaces with two heavy prismatic block 
electrodes dipping into the furnace. Heéroult soon 
adopted a tilting furnace of the Wellman type, as 
shown in Fig. 1, page 739, which represents a fur- 
nace recently erected at Saut du Tarn, in France. 
This furnace takes 5-ton charges, and is fed from 
four Martin furnaces, each of which can melt 20 tons 
of steel per day. The holes through which the 
square electrodes—not shown in Fig. 1— are 
water-jacketed. The heating is effected indirectly by 
twoarces. The first arc passes from the first electrode 
through the slag into the molten metal ; the second 
from the metal again through the slag to the second 
electrode. Both are regulated independently—by 
hand, or automatically by a regulator somewhat of 
the Thury type, comprising a reversing electric 
motor, a split resistance, a suction coil, and other 
parts. The thickness of the stratum of slag or flux 
varies in the different stages of the heat, as will be 
explained. The regulation alters the depth to 
which the electrodes penetrate into the flux or their 
height above the flux ; the arc does not play directly 
between the two electrodes. Both the methods of 
regulation have been criticised by Saconey. 

Some interesting details are given by Eichhoff, 
in a paper which was read before the Verein Deut- 
scher Hiittenleute, at Diisseldorf, in December, 
1906. Eichhoff had studied an Héroult furnace for 
charges of 2 tons, built at the steel works of R. 
Lindenberg, at Remscheid, near Diisseldorf. The 
furnace is of the type of Fig. 1, and comprises a 
trough tilted by hydraulic power on arc-shaped 
rails; it is built up of iron plates, and lined with 
firebricks, and further with wae Fa the hood is 


The two powerful electrodes are held 
by two racks, and kept by electric motors at a 
distance of about 2 in. above the level of the fused 


removable. 


steel. The furnace had been working for nearly 
a year, and only gnce in about 1000 charges had 
trouble been caused by a piece of an electrode 
breaking off; the charge was not spoilt, however. 
The charge is poured in from a tilting Martin 
furnace, "Erst covered with an oxidising slag, and 
heated for some 30 or 40 minutes by monophase 
currents of 100 volts. This slag is then carefully 
withdrawn, and the bare metal covered with carbon, 
and a new flux of sand and lime, which is free of 
iron oxides, is put on for 20 minutes, during which 
time, with the aid of the calcium carbide formed at 
the high temperature, a complete deoxidation is ob- 
tained. These remarks are somewhat obscure. The 
addition of some manganese ore is also mentioned as 
perfecting the reduction of the ferrous oxide. When 
the slag has turned colourless, steel samples are 
analysed, and the calculated amounts of carburite, 
iron, and carbon, and after their dissolution in the 
metal, of manganese and ferro-silicon, are added. 
The undisputed great purity of the steel thus pro- 
duced from various raw materials is ascribed to the 
high temperature of the arc, which does not impair 
the steel, but which permits of using very basic slags, 
to the good circulation of the fused metal, and to 
the repeated renewal of the The exclusion 
of the air from the furnace, which may practically 





be said to bec ed with an atmosphere of carbon 
monoxide, also facilitates the purification. The 
phosphorus is brought down to 0.005 per cent. 
and less; carbon, manganese, and silicon can be 
kept within 0.05 or 0.03 per cent.; copper and 
arsenic are not in themselves deleterious, when 
sulphur is not present, and this, according to Hich- 
hoff, is eliminated during the last stages. We shall 
revert to the elimination of sulphur. The treat- 
ment requires from 1} to 2 hours, and the attend- 
ance of two men and one boy; the work is less 
arduous than with other furnaces, and a first-class 
steel can be produced at less cost than ina crucible. 
When the heat is completed in 75 minutes, 200 
kilowatt-hours are reckoned per ton of steel. The 
furnace had by the end of 1907 stood 2337 charges, 
ranging from four up to ten per day, without re- 
quiring any noteworthy repair; the liquid slag does 
not attack the lining, and the discharged furnace is 
at once ready for a new charge, according to state- 
ments made by Lindenberg. 

As regards the deoxidation, Eichhoff has‘his own 
views. Pipes and blow-holes, he considers, are due 
to the dissolution of some iron oxide by the iron, 
and to its subsequent reduction by the carbon with 
the evolution of carbon monoxide. From a study of 
the puddling process, he concludes that the respec- 
tive oxide is ferrous oxide, or some lower oxide, 
which begins to be dissolved as soon as the tem- 
perature exceeds 1450 deg. Cent. The solubility in- 
creases with a rising temperature, and the dissolved 
FeO is not decomposed “ the free carbon present 
until the ferrous oxide begins to separate—or, 

ssibly, to form—when the steel is cooling in the 

urnace or mould, It is most desirable to keep the 
ferrous oxide out of the steel. When it is destroyed 
by means of manganese and silicon, the oxides of 
these substances remain in the steel, and when 
a basic slag is applied, fresh ferrous oxide is taken 
up by the interaction between the iron and the 
iron oxide always present in the slag. In the 
Héroult furnace, however, the purifying slag is not 
basic, and does not contain iron oxide. 

This thesis did not find support in the meeting 
to which it was communicated. Héroult, how- 
ever, himself attaches importance to the complete 
oxidation and superoxidation, followed by deoxi- 
dation, and to the cooling of the metal in the 
furnace. A steel with 1 per cent. of carbon, he 
has pointed out, melts at 1400 deg. Cent.; a soft 
steel with 0.1 per cent. of carbon at 1600 deg. 
Cent. ; pure deoxidised iron melts at 1900 deg. Cent., 
but when it is superoxidised, so as to contain 0.75 

r cent. of oxygen, it melts below 1600 deg. Cent. 

éroult, therefore, proposes to feed the bath with 
scrap and pig, and first to superoxidise the melting, 
when all the impurities pass into the slag; the 
metal is then deoxidised, when it will begin to 
freeze as pure iron, and it is re-melted under a 
neutral slag of sand, lime, and clay, with the addi- 
tion of carburising materials. This process can be 
carried out in Siemens and in electric furnaces. 
Héroult, further, has_suggested other plans. His 
double-shaft ore furnace is provided with one 
suspended electrode only, the hearth-plate serv- 
ing as other electrode. In the ore-smelting ex- 
periments conducted with an Héroult furnace in 
Shasta County, California, last summer, three-phase 
currents of 60 cycles at 20,000 volts were taken to 
three suspended electrodes, provided with water- 
cooled copper holders, the bottom serving as the 
neutral electrode. 

The various furnaces of Keller and Harmet are 
more or less of the Héroult type. Henri Harmet, 
of the Fonderies Forges et Aciéries St. Etienne, 
arranges three furnaces in series to smelt the 
ore, to reduce the fused ore, and to refine the 
metal ; the former two furnaces need not be elec- 
tric. The Compagnie Electrothermique Keller and 
Leleux, of Livet, Isére, which makes chiefly alloys, 
has recently installed a C. A. Keller steel furnace 
at the works of J. Holtzer et Cie., of Unieux, 
France. The tilting furnace, of 50 tons weight, is 
charged with up to 8 tons of steel from a Siemens- 
Martin furnace ; the currents, of 20,000 amperes, 
are generated by a Westinghouse alternator, driven 
by a 1500 horse-power Dujardin steam-engine. Of 
the results nothing has become known so far ; but 
Keller has stated that the trouble originally caused 
by the freezing up of the one central electrode has 
been overcome. i 

The Société Electrométallurgique Procédés P. 
Girod, in Courtepin (Switzerland), and Ugines 
(Savoy), which also makes a speciality of alloys, 
works with crucibles and with furnaces. The 





a i ed 


JuNE 5, 1908. ] 





ENGINEERING. 


741 








crucibles are placed on an electrically-heated base ; 
a temperature of 2000 deg. Cent. is claimed to be 
obtained. The furnaces and the current regulation 
resemble the Héroult type. A cylindrical vessel of 
iron, lined with magnesite and at the top with 
silicious bricks, is provided with a charging and a 
discharging door, and turns on trunnions. There 
is one suspended electrode, and in the place of the 
other we find eight water-cooled ducts of iron 
disposed in the refractory base. Saconey remarks 
that the ducts were themselves fused when the 
furnace was first started; otherwise he reports 
favourably. 

With the furnaces of Gustave Gin, who has 
written a great deal on electro-furnaces, we pass 
to different types. The original Gin steel furnace 
utilises the Joule heat of alternating currents, 
which are introduced through heavy block elec- 
trodes of steel, fixed on a hearth running on 
wheels, and connected by several parallel channels, 
soas to form a continuous winding-trough. This in- 
teresting laboratory furnace was manifestly unsuit- 
able for practical working, as the slags would 
absorb as much current-heat as the metal. Later 
proposals suggest combination furnaces, in which 
the sub-divided troughs for Joule heating are com- 
bined with furnaces of the Héroult and of the 
induction types. Ina paper communicated to the 
Faraday Society in April, 1906, Gin mentioned 
that Krupp had taken up his experimental -fur- 
naces, and that a large furnace of his original 
channel type was being built for the Deutsche 
Elektrische Stahlwerke: at Plettenberg, in West- 
phalia. The paper, unfortunately, made it very 
difficult to distinguish between suggestions and 
eilculations on the one hand, and actual con- 
struction and results on the other. In December, 
1906, Gin successfully melted, by direct currents 
of 500 amperes at 65 volts, some titaniferous 
concentrates (black sands, ilmenite, chiefly mag- 
netic iron oxide), containing up to 16 per cent. of 
titanic acid, in the laboratory of Dr. Borchers at 
the Aachen Technical High School. The tempera- 
ture rose to 1900 deg. Cent., measured by a 
Wanner pyrometer. The resulting pig was practi- 
cally free from titanium and sulphur. The point 
seems to be that only sufficient lime is added to 
form a calcium mono-titanate, as otherwise the slag 
becomes infusible. 

The process of Marcus Ruthenburg, of the Cowles 
Electric Smelting and Aluminium Works, at Lock- 
port, New York State, was investigated in 1903 by 
a Canadian committee, and unfavourably reported 
upon ; little has been heard of it since. The method 
was likewise devised to deal with magnetic iron 
sands, which, having been magnetically separated, 
finely crushed, and mixed with carbon, were fed 
into the gap between two rotating magnetic poles, 
the pole-pieces being provided with carbon drums, 
which served also as electrodes. The finely-divided 
oxide was to be fused and reduced in the magnetic 
field, and the reduction to be completed by means 
of gases in the soaking-pits into which the fused 
metal dropped. 

The experiments which A. E. Greene and F. S. 
McGregor made last summer in the Massachusetts 
Institute of Technology were at first unsuccessful 
with iron sands from the Pacific Coast, but later 
were successful with iron sands from New York 
State, containing up to 24 per cent. of Ti O,, but 
hardly any sulphur and phosphorus. The 30-kilo- 
watt furnace had one suspended electrode and a base 
block of graphite resting on an iron plate, set with 
carborundum bricks and lined with flour, carbon, 
and molasses. The temperature (measured by a 
Wanner pyrometer) of the bath rose up to 1922 
deg. Cent. The titanium oxide was only reduced 
when the lime percentage was small, as Gin had 
observed ; the titanium did not pass into the metal. 
The most economical yield would work out to 0.75 
electrical horse-power year per ton of pig. This 
was when the temperature of the metal did not 
exceed 1469 deg. Cent. ; at the highest tempera- 
ture of 1922 deg. Cent., 1.22 electrical horse-power 
year was required, but the results were not con- 
cordant as to the influence of temperature. Cur- 
ren's transformed down to 160 volts were applied, 
and the power factor was 0.92. 

Success has also been claimed for the steel 
process of Horace W. Lash, of Cleveland, which 
has been taken up by a Canadian and a Cleveland 
Lash Com any (Ohio), and been reported upon by 
y. Aja itzgerald and N. McBennie, who con- 
ducted tests in electric furnaces. The essence of 
the process—which is not necessarily electrical, 


having first been tried in an open-hearth furnace— 
seems to be that a large amount of relatively cheap 
iron ore may be used to replace pig or scrap in direct 
steel-making. All the materials, the iron sand 
or ore (54 parts)—eg., the cast-iron borings or 
granulated pig (27 parts), the flux of limestone, 
sand, or fluors (4 parts), sawdust (4 parts), 
tar (3 parts), coke (8 parts)—must be finely divided 
and well mixed; the pig or its substitute must 
contain a high percentage of oxidisible metalloids 
or metals like manganese. In the open hearth 
the start is made with the fused pig; in the elec- 
tric furnace the cold mixture can be treated. Prac- 
tically the whole of the iron is said to be recovered 
as good steel. 

The furnace which Professor B. Igewsky, of 
Kieff, described in a paper presented to the Iron 
and Steel Institute* has not emerged from the 
experimental stage yet. The idea is to utilise 
currents of high tension directly without the inter- 
mediation of special transformers or the aid of the 
induction principle. A cylinder is built up of 
sections of magnesia, limestone, &c., materials 
which become conductors when hot, alternating 
with sheets of iron all arranged radially ; the cen- 
tral cavity is charged with the iron to be melted, 
and the furnace is rotated about its horizontal axis. 
Contact-shoes rest on the cylindrical surface. By 
varying the number of sectors and of iron elec- 
trodes the number of volts can ba broken up in 
steps. The author acknowledged, however, that 
he had trouble with arcs, and there are evidently 
considerable difficulties. 


(To be continued. 








MACHINE-TOOLS AT THE FRANCO- 
BRITISH EXHIBITION, 
By Joseph Horner. 


ALTHOUGH but a few English firms have thought 
it worth their while to send examples of their 
manufactures to this Exhibition, there are some 
very excellent tools. The French Engineering Sec- 
tion promises to be even more meagre than the 
English, although the English machine-tool-makers 
only number about a dozen. As to the quality of 
the French exhibits, it is, however, as yet too 
early to express any opinion, as the whole section 
is in a most incomplete state, and largely occupied 
by packing-cases. 

In the English section the largest stand is that 
of Messrs. Selig, Sonnenthal, and Co. There are 
also important stands by Messrs. Alfred Herbert, 
Limited, John Holroyd and Co., Limited, and John 
Hetherington and Sons, Limited. Others who are 
showing are J. Buckton and Co., Limited, John 
Stirk and Sons, Limited, and the Colchester Lathe 
Company. Though many of the machines shown 
have been described already in ENGINEERING, yet 
at every stand there is something which has not 
been exhibited before, and to these our attention 
will be devoted. 

Messrs. Hetherington have several examples of 
high-speed machines, nearly all electrically driven. 
One lathe, of 10-in. centres, is belt-driven ; while 
another, of 14 in., is motor-driven, There are also 
a vertical turning and boring-mill, two radial drill- 
ing-machines, and three milling-machines at this 
stand. Messrs. Buckton’s novel type of planer has 
already been described in our issue of May 22. 

At Messrs. Holroyd’s stand, gear-hobbers and 
screw-milling machines are prominent. A plain 
gear-cutting machine, for cutting spur and worm- 
wheels by means of hobs, or spur gears alone, by a 
plain cutter, is shown, together with a 4-ft. 6-in. 
universal gear-hobber, and a worm-wheel hobbing- 
machine with sliding hob. A No. 2a screw-milling 
machine for long screws, and a smaller machine 
for short internal and external screws, are exhi- 
bited. There is also a 5-in. hack-sawing machine, 
with mechanism for rotating the work, a 12-in.- 
stroke shaper, a hob-grinding machine, slot-drilling 
machine, milling - cutter, and reamer - sharpening 
machine. 

Among the principal machines exhibited at 
Messrs. Alfred Herbert's stand there are :—No. 17 
Combination turret-lathe, with chasing-saddle ; No.5 
capstan-lathe, with chasing-saddle ; and a No. 4 
ditto. There isa No. 2 Hexagon turret-lathe, shown 
with the roller-steady turning-tool, and two ex- 
amples of automatics: one the No. 10 automatic 
screw-machine, a small size, and a new automatic 
turning-machine, intended for dealing with forgings, 
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castings, or blanks, held in a chuck. A new type 
of sensitive drilling-machine is shown for the fret 
time, the feature being the use of balls to all the 
bearings. Two of the Wallwork gear - cutting 
machines—one for spur-gears and the other for 
worm-wheels—are shown. 

Some fine examples of electrically-driven machines 
are to be seen at Scams, Stirk’s stand, including a 
10-in. centre lathe, with all-gear head, a radial drill, 
and a turning and boring-mill. The first two were 
described in our columns last year in connection 
with the Olympia show. An 8}-in. belt-driven lathe 
is also exhibited. 

Messrs. Selig, Sonnenthal, and Cou., of 85, Queen 
Victoria-street, E.C., have, among other machines, 
a wheel lathe, punching and shearing-machine, a 
screw-cutting lathe with 20-ft. bed, a heavy type 
of three-spindle drill, a 3 ft. by 3-ft. moma a 10 ft. 
open-side planer, a 32-in. gear-hobbing machine, . 
by Messrs. Humpage, Thompson, and Hardy, of 
Bristol ; a 24-in. gear-hobbing machine, a :adial 
drill, and an upright and a sensitive ditto. Three 
disc-grinders of 12 in., 18 in., and 24 in. are shown, 
together with tool-grinders for wet and dry eharpen- 
ing ; a slotter, a profiling machine, a shaper, a ver- 
tical turning and boring-mill of 30 in. capacity, some 
small lathes, and many other tools for sawing, facing, 
cutting off, &c. Messrs. B. R. Rowland and Co, 
Limited, of Reddish, Manchester, have six tool- 
grinders and a universal tool and cutter-grinder, 
of which we shall have something to say later. 

Taking now some specific examples of machines, 
we commence at Messrs. Hetherington’s stand, 
where many recent improvements in construction 
are noticeable, especially in regard to arrangements 
of speeding and feeding. The two radial drilling- 
machines are of somewhat different design, although 
both embody a motor drive. In one the radial arm 
has provision for vertical adjustment, in the other 
it has not. Taking the first in order, Fig. 1, page 742, 
it has a 3-in. spindle and a detachable box-base table. 
The motor is of 14 horse-power, and drives through 
a box of change-speed gears below, giving, with 
the change in the carriage, eight speeds, equal to a 
four-stepped pulley with back gears. The hand- 
wheel outside the box is moved into any gear, 
preferably while the machine is not running, it: isk 
of gear-teeth fracture at high speeds is to be 
avoided. This hand-wheel is one of the speeding 
features just now alluded to, and the same 
mechanism is adaptable to other machines. Its 
arms are mark 1, 2, 3, 4, and it is self- 
locking at either of the four positions. But when 
the arms are not vertical and horizontal, but at 
angles of 45 deg., no two gears can be locked 
simultaneously. 

The raising and lowering of the arm-slide is effected 
by power, through gears from the motor to a vertical 
screw lying within the slide. The hand-lever seen 
in front of the column operates a clutch which 
controls the vertical movements in each direction. 
The arm radiates on ball-bearings, and is pulled 
round by hand ; the extent of movement is through 
an arc of 180 deg., and there is a lIccking device 
which prevents the arm from swinging when at 
work. The drill-spindle saddle is adjustable along 
the arm by a star-wheel, and it may be locked by 
means of a bolt. The drive to the drill-spindle is 
conveyed through the radial arm by a splined shaft, 
which is rotated by mitre gears driven from a 
vertical shaft lying in the axis of the arm trunnions, 
this shaft moving up and down with the arm, so 
that the drive is not interfered with at any position. 
The drill-spindle, which is counterbalanced, has 
four feed-changes produced from a gear-box seen 
in the upper part of the saddle, controlled by the 
lever in front ; four positive feeds are thus afforded. 
The speed can be reduced at once for tapping and 
studding while the machine is running. Another 
advantage of this reduction is that the change can be 
made from a speed suitable for high-speed drills to 
that for an ordinary cast-steel drill. A lever below 
the star racking-wheel operates the clutch for re- 
versing the direction of motion of the spindle, for 
running-out taps. The spindle may be moved up 
and down rapidly by hand-wheel, or slowly for a 
fine feed, hes. there are four power feeds available 
for each of the eight spindle speeds. There is 
an automatic trip mechanism, operated by a disc 
seen nearly edgewise to the right, and a lever ad- 
jacent. This disc has an annular ve, around 
which a stop-block can be adjusted to knock the 
lever, and so trip the feed at any required depth. 
The drill-clutch or coupling is interesting. A drill- 
shank (parallel) can be released instantly, while 
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AUTOMATIC TURNING-MACHINE AT THE FRANCO-BRITISH EXHIBITION. 
CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 











stand: two horizontal and one vertical. The 
horizontal universal machine shown by Fig. 3, 
Plate L., is belt-driven with large cone steps. The 
back gear is of single-helical or half-helical type, and 
both single and double gears are provided, giving a 
total range of twenty-four spindle speeds in all. 
In other respects, as feed arrangements, trips, c., 
it is practically the same as the other. Positive 
feed-gears give from } in. to 6 in. per minute. The 
spindle speeds vary from 29.2 revolutions per 
minute to 788 revolutions per minute, all in a per- 
fect geometrical progression. The back gears are 
enclosed. Steel rules are fitted to each of the 
table-slides. In both of these machines a complete 
oil system is included, comprising a slow-speed 
rotary pump and piping. A two-speed counter- 
shaft is used on the smaller machine im order to 
obtain the twenty-four spindle sneeds. 

_ The vertical machine (Fig. 4, Plate L.) is driven 
similarly to the horizontal ones, with a motor (12 
horse-power) and all-gear spéedchange-box. The 
feed-change gear-box attached to the side of the 
upright is also similar to those just noticed. The 
milling-spindle is driven through gears only, includ- 
Ing a pair, large and small. with a clutch between 
them, affording two ratios for each speed given out 
by the gear-box. The narrow gear-wheels seen above 
the main ones are for a drilling feed, which is con- 
veyed through spur-gears and worm-gear to a rack 
and pinion, so that the slide carrying the front or 
lower bearing of the spindle is fed downwards, at 
either of three rates. There is also a hand adjust- 
ment to thisslide. An adjustable stay, the position 
of which can be varied by swivelling, is bolted on 
the circular facing at the bottom of the slide, to 
Support the bottom end of the cutter mandrel and 
prevent it from springi g. 

There is a choice of eight feeds to the tables in 
each direction, including the circular motion, when 
the circular table is employed. A profiling arrange- 
ment is fitted, comprising a hinged bracket (which 
can be swung out from the column when not re- 
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quired) carrying a hardened steel roller, which 
bears against a form or pattern attached to the top 
table. The latter is pulled against the roller by a 
weight, and so moves the work in a path corre- 
sponding to the outline of the form. The same 
completeness of fitting is observed in this machine, 
in the way of rules to the slides, pump and piping 
for lubrication, &c. The spindle is 3 in. in dia- 
meter in the body, and the traverse of its slide is 
10 in. The self-acting feeds for the table-slides can 
be varied from } in. up to 6 in. per minute. The 
total distance which the table can be moved in the 
two directions is 1 ft. 8 in., and the circular table 
is 1 ft. 8 in. in diameter. The profiling attachment 
affords a maximum range of to-and-fro motion of 
4 in. 

A universal pillar-and-knee machine, shown by 
Fig. 5, Plate LI., is motor-driven, the motor being 
situated behind the pillar on anextension ofthe base. 
Four gear changes are made below by the hand-wheel 
seen, precisely as in the drilling-machines. The 
hand-wheel at the side of the headstock, by moving a 
clutch, gives two speeds to the spindle. The feed 
gear-box is seen at the side of the pillar. One lever 
on the front of this box actuates longitudinal, trans- 
verse, and vertical traverses for rapid return ; 
another lever below reverses all the feeds, but at 
the same rate. The feed-lever isseen at nearly the 
centre. A knock-off motion is seen at the side 
adjacent to the gear-box. It has two adjustable 
dogs, which knock the horizontal sliding pin, which 
pushes out a clutch when struck by the dogs in 
either direction. It trips any of the three table 
movements. The massive build of the machine is 
very noticeable, the slides being especially strong. 
Steel rules are fitted to them, so that distances may 
be gauged. Dividing-heads are placed on the table. 
The subjoined particulars will give some idea of 
the capacity of the machine. The spindle at the 
front end is 4} in. in diameter, and the largest 
cutter that can be admitted under the overhanging 
arm is 21 in. The maximum and minimum distance, 








from the centre of spindle to the face of table are 
from Lin. to2lin. The traverses are :—- 


Traverse of table vertically ... 20 in. 
> = longitudinally 10 ,, 
a * transversely ... na 4,, 


The working face of the table measures 14 in. by 
58in. The dividing heads admit work 34 in. long 
by 14 in. in diameter. The motor is of 12 horse- 
power. 

A very massive object at this stand is the high- 
speed lathe of 14-in. centres, driven by a 40-horse- 
power Westinghouse motor (Fig. 6, Plate LI.). This 
is a design which has been belt-driven, still with an 
all-geared head, but in which the motor is located 
where a pair of belt-pulleys driven at constant speed 
were previously placed. 

Here, again, we have the application of the four- 
change-speed hand-wheel to the left of the gear- 
box. A handle in front of the box gives three 
speeds for each hand-wheel speed, or twelve in all, 
by this means. Then a speed reduction of 8 to 1 
can also be obtained by a handle above the hand- 
wheel, giving twelve more. The utility of this is 
an interesting fact in connection with high-speed 
work. This reduction gear is solely used for fine 
finishing. The roughing is done at the high 
speeds, of which there is a range of twelve, but 
the fine finishing must be done at slow speeds. 
Thus, while heavy cutting may be done, say, at 
70 ft. surface speed per minute on mild steel ; for 
the scraping, if done dry, the speed must be 
reduced to 12 ft. or 15 ft. per minute. 

It will be noticed that the bed is megs ay 
with square edges, and that there are two T-slots, 
used for locking the poppet and the carriage. 
There is a recess between the shears to let the 
lubricant run into a tank formed in the bed. The 
saddle is extended considerably to the right, to 
embrace the bed and give a long bearing. The 
self-acting, sliding, and surfacing motions are ob- 
tained from a back shaft, which connects in one 
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case to the pinion and rack on the front of the bed, 
and in the other to the cross-feed screw. There 
are four feeds, changed by moving an indexed lever 
in front of the headstock, giving 32, 16, 8, and 4 
cuts per inch of traverse. The lead-screw in front 
of the bed is supported in intermediate bearings, 
and the clasp-nut (having a length equal to four 
diameters) is disengaged at will, to allow of rapid 
traverse of the saddle by hand. There is a quick 
withdraw motion to the cross-feed screw, operated 
by a quick-pitched screw. 

The loose poppet is secured by four bolts, and 
it is moved a'ong the bed by the carriage through 
the rack and pinion motion. The barrel is moved 
in or out by a screw and a hand-wheel on the back. 
A cross-motion for taper-turning is included. The 
length admitted between centres is 8 ft. 9 in. 
Work 184 in. in diameter can be swung over the 
saddle. ‘I'he front neck of the headstock spindle is 
7 in. by 10}in. The width over the bed is 2 ft. 4 in. 

A 10-in. centre-lathe at this stand (Fig. 7, Plate 
LIL.) is belt-driven, but the cone steps are of very 
large diameter, so that much power is available on 
the smaller one; for high-speed cutting. The head is 
also both single and double-geared, and 24 changes 
of speed are available by using a two-speed counter- 
shaft. The speeds are shown on the annexed dia- 
gram. The firm says that the lathe is equal to any 
work within its capacity, as a lathe of similar size 
with all-geared head would be. The speed-chart 
annexed shows the a of spindle-speeds in pro- 
gression. Atthis stand, by the way, against every 
machine a shop blue-print is mounted, giving all 
particulars for driving each machine, spindle- 
speeds, Xe, 

The headstock spiadle runs in parallel gun-metal 
bearings. A reversing motion is fitted for screw- 
cutting, and the lead:screw is driven in the usual 
manner, being disconnected from the saddle by a 
half-nut, as in the other lathe. The back-shaft 
arrangements are similar to those in the previous 
type, and the same number of cuts per inch are 
obtained. It will be observed that there is a rod 
running along the front of the bed; this is used 
for actuating the belt-shifting gear, so that the 
operator has full control from any position he hap- 
pens t> ba in. The loose poppet is of ordinary 
type, strengthened. 

Oxse eximple of a horizontal turning and boring- 
mill is shown at this stand, of 5-ft. capacity (Fig. 8, 
Plate LII.). It is very massively constructed, and 
ons cannot but experience some sense of pride in 
noticing how the best traditions of Manchester are 
maintained by all these machines. They cannot well 
be criticised—they are perfect, in the sense of em- 
bodiment of all the best ideas and latest improve- 
ments. The machine under consideration is direct 
motor-driven. The motor stands on the change- 
speed gear-box, which has the usual four-speed hand- 
wheel, seen in front, and a quick and slow-motion 
lever adjacent. The box is double, treble, and quad- 
ruple geared, affording twenty-four changes. The 
vertical and transverse motion of the cross-slide and 
tool-slides are fed positively. There is a power 
motion for rapid raising and lowering of the cross- 
rail. Feeds range from ,;}; in. to in. The tool-bars 
are of octagonal section, and are balanced as seen, 
and they will angle by means of swivel saddles. 
The following particulars relate to the more in- 
teresting features :--The table runs on a large dia- 
meter flat face on the bed, and is lubricated by two 
rollers in oil wells, like those fitted to planing- 
machine slides. The cast-iron spindle is bolted to 
the table, and revolves in a cast-iron double-coned 
bearing, which can be easily adjusted to absorb slack- 
ness. When it is mecessary to run the table at a 
high speed for small turning or polishing, it may 
be lifted off the large annular facing, and allowed to 
rotate ona short cone face. It will be seen that 
there is a small pulley on the end of the motor- 
spindle ; from this a belt goes up to a larger pulley 
above, which drives through reversing bevel-geara 
and a reversing-clutch, put in at will by pulling on 
the dependent chain, so actuating spur and worm- 
gears which rotate the elevating-screws for the 
cro3s-rail. The motor is of 18 horse-power. The 
star hand-wheels seen on each saddle are used for 
adjusting the tool-rams up and down. The feeds 
are conveyed through screws and splined shafts 
lying within the cross rail. Work up to 2 ft. 6 in. 
deep can be admitted under the tool-holders. 

In the spur and worm-gear hobbing-machines, 
shown by Messrs. John Holroyd and Ov., Limited, 
of Milncow, Rochdale, a parallel hob is generally 
used ; but they also show a worm-wheel hobber in 





which a taper hob is employed, and with which we 
shall deal presently. The taper hob has ad- 
vantages over the parallel type, which Mr. Rei- 
necker was, we think, the first to utilise in his 
machines. A parallel hob must be fed inwards 
perpendicularly to the axis of the worm-wheel 
blank. This is exactly like the operation of 
cutting a screw with a tap or die, the thread angles 
of wich change constantly from points to roots, 
with the result that the threads only correspond at 
the finish. But a taper hob can be fed tangentiall 
to the worm-wheel blank. In its action it mare: § 
resembles that of a tapered or entering tap. The 
result is that the teeth which are cut by a taper hob 
are smoother, their curves more regular than those 
cut with a parallel one, and the difference is the 
more noticeable with increase of pitch. 

A special grinding-machine for hobs, which can 
also be used for spiral reamers, milling-cutters, &c., 
is shown by Messrs. Holroyd (see Fig. 9, Plate 
LIII.). Hobs up to 12 in. in diameter and 18 in. 
long cau be dealt with, and the operation of grind- 
ing is automatic, after starting, the tooth spaces 
being ground out one after another. The mecha- 
nism by which this is attained is as follows :— 

There is a box-bed on which slides a table vro- 
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mences to drive this pulley immediately a stop hold- 
ing the latter is removed. The stop-catch is operated 
by the same lever that actuates the reversing clutch, 
and is always released at the same end of the stroke 
| of the table. A set of change-wheels placed in front 
of the fixed head is arranged sv that one revolution 
| of the stop-disc pitches round the hob correctly. On 
| the driver-plate at the spindle nose, where the work 
jis placed, a worm and wheel, with star-wheels, are 
| fitted, so that the hob being’ ground is revolved 
| slightly forward at each complete rotation, putting 
'on a slight amount of cut. After placing a hob, 
| therefore, in the machine, and bringing the grind- 
ing-wheel down into position, the hob moves along 
under the wheel, revolving simultaneously, until 
the necessary distance is traversed, when the slide 
reverses and runs back. At this instant the stop 
for dividing is withdrawn, and the hob revolves to 
the next tooth, after which the sequence of opera- 
tions is repeated. . The star-wheels on the driver- 
plate only come into play after the hob has had all 
its flutes ground ; if the attendant does not inter- 
fere, the grinding will go on without stop. 
The grinding-head has provision for swivelling, 
and the pulleys for coercing the belt on to the 
spindle-pulley are so arranged that jockey-pulleys 
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vided with two heads, between which the work is 
——. At the end of the bed a fixed head is 
ocated, the function of which is to divide or pitch 
the hob round into successive positions correspond- 
ing with the number of flutes, and to twist it also 
if it has spiral flutes. The table is also slid along 
by a screw rotated by gears in the head. The fixed 
head receives a sleeve, within which slides a 2-in. 
spindle, forming an extension of the spindle which 
is mounted in the ‘‘fast” head of the table-slide. 
The drive to the fixed head is by a three-stepped 
cone, communicating through bevel-gears to both 
the table-screw and the long spindle; both the 
screw and spindle are coupled together at the end 
of the bed by suitable change-gears, which main- 
tain the correct relations, and so result ia a proper 
spiral. There are two worm-wheels mounted on 
the sleeve in the fixed head, with differential gears 
between, one of which conveys the spiral movement 
and the other the dividing, or pitching, action The 
change-gears are arranged so that the pitch of the 
ier requires the same number of teeth in the 
gears asit would on the universal milling machine, 
in which the hob is gashed. The reversal of the 
table is effected by a stop-rod in front, with collars ; 
a clutch is thereby shifted between two bevel-gears 
in the driving-shaft. 

The belt which drives the dividing mechanism 
runs on a fast and loose pulley, and is made wide 
enough to rub on the fast pulley, so that it com- 


with weights are unnecessary. Grinding-whee!s 
from 2 in. to 6 in. in diameter are used, running at 
speeds up to 1600 revolutions per minute. 
Messrs. Holroyd’s worm-wheel hobber in which 
a taper hob is utilised, and to which we have 
already made reference, is shown by Fig. 10, 
Plate LIII. The machine takes wheels up to 
24 in. The essential construction is that of a bed 
supporting the rotating work-mandrel and table, 
and a rail, across which the hob-slide travels. The 
driving-spindle is extended from this slide, and is 
splined to pass through a driving-sleeve ; the latter 
is rotated at any of six speeds, either by direct cone- 
pulley drive or through spur gears. The heb- 
mandrel is held in a Morse taper in the spindle- 
nose, and runs in a steel bush at the outer end. 
The work-slide is gibbed to the bed, and it has a 
cast-iron sleeve, into which is fitted a steel spindle. 
The latter takes the work-mandrels, which havea 
tapered shank, and a screw to retain them. The 
spindle is driven by change-gears through an ad just- 
able worm and wheel. The spindle may be adjusted 
vertically with a hand-wheel and screw, in order 
that the wheel-blank may be set centrally with the 
hob axis. A differential-gear box is included, con- 
nected to the hob slide feed-screw, by which the 
necessary rotary motion of the blank to compensate 
for the sliding of the hob is obtained. The speed of 
the blank therefore constantly changes. The hob- 
slide is driven from the differential-gear box through 




















JuNE 5, 1908.] 


ENGINEERING. 





745 











a drop worm and a worm-wheel, and an automatic 
trip mechanism is placed in the form of a stop-rod 
above the hob-slide, so that when the latter reaches 
a certain point it strikes the rod-stop, and the worm 
is dropped. The triangular bracket seen on the 
ground slips over the three upstanding rods seen on 
the table, and steadies the work-mandrel by the 
central hole. 

If it is desired to use parallel hobs in the machine, 
the blank is set centrally with the hob, and the 
hob slide is fixed. Then the blank is fed inwards 
until the proper depth is reached. The mechanism 
for feeding includes a cam on a disc, which rocks a 
lever carrying a ratchet pawl, the end of which 
engages with teeth on a ratchet wheel at the end of 
the table slide-screw (see the end of the bed in 
Fig. 10). It may be mentioned that a raised edge 
around the table retains the lubricant, so that the 
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work and hob can be flooded when cutting is in 
progress. The available rates of cross-feed of the 
hob per revolution of the work in this machine are 
0.0275 in., 0.0945 in., 0.089in., and 0.016 in. 

At Messrs. Holroyd’s stand is also shown a 
rather novel = shaping-machine (see Fig. 11, 
Plate LIIT.). e ram‘is driven by a cone-pulley, 
not seen, which actuates a worm and wheel, the 
latter with its shaft set vertically. An eccentric is 
mounted on this shaft, and connects by a lever 
to the ram. A wedge-block is interposed in 
such a way that the stroke can be varied while 
the machine is running, ‘by turning the spring 
handle seen just below the ram, this turning a 
Screw which slides the block along. The handle 
onthe top of the ram is for varying the relative 
position of the ram to suit the particular location 
of the work, The table slides on a saddle which 
can be adjusted vertically on the face of the pillar 
by means of a screw. ‘There is an outer su port 
to hold the table under the cut, this being client: 
able and provided with an angle support, which 
allows the table to slide across freely. The self- 
acting feed for the table is produced from a 








revolving crank-plate driven from the main shaft, 
rocking a ratchet - lever having a pawl which 
engages with a wheel on the screwend. The feed 
is varied by altering the radial position of the 
crank-pin in its plate. A swivel-vice is put on the 
table, and a pair of point-centres screwed on the 
jawa hold circular work with centre holes in the 
ends. The stroke of the machine is 12 in. 

At Messrs. Alfred Herbert's stand one of the 
most interesting tools is a new automatic turning 
machine (Fig. 12, page 743), modelled on the general 
lines of their automatic screw-machines, but with 
certain differences which adapt it to the work of 
tooling detached pieces, these being placed in a 
three-jawed chuck by hand, after which the opera- 
tions go on automatically to completion. The drive 
to the spindle is effected by a double counter-shaft, 
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which has two cones and is belted down to the 
fast and loose pulleys, the latter being spur-geared 
to the spindle; sixteen spindle speeds are thus ob- 
tainable. 

The object in having two sets of pulleys on 
the machine is to allow of changes being made by 
the automatic belt- shifting mechanism, such as 
would be required for turning large diameters 
and for boring respectively. The cross-slide is 
unusually wide, and is moved to and fro by two 
curved levers, controlled by cams bolted to the 
opposite faces of the disc on the shaft below. 

The turret is pentagonal, and it will be noticed 
that the backward pressure tending to tilt it up 
is resisted by a steady bracket bolted to the slide, 
and carrying a central pin in the turret. The drum 
beneath the turret has a set of cams which are not 
altered for various work, the necessary differences 
ju rate of feed being obtained by an ingenious de- 
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vice, termed the ‘‘self-selecting” fecd. In the 
ordinary Herbert automatic there is a single disc 
on the end of the drum-shaft, fitted with dogs for 
shifting the lever which throws in the fast and the 
slow gear for rapid and slow feeding of the turret. 
But in the present machine an additional disc is 
fitted, seen on the extreme end of the shaft, to the 
right, and this carries dogs equivalent in number to 
the feeding-cams onthe drum. Each dog has seven 
holes, into either of which a pin may be screwed, to 
stand further to the right or to the left, as desired. 
Each position makes a difference, in that the pins 
strike different portions of a curved lever as the 
diss revolves, and this lever consequently operates 
asliding key engaging in the bosses of a set of spur- 
geais, so that different rates of revolution are 
thrown in instantly, the feed of the tools being 
therefore changed. The fast speed remains un- 
changed, as that is only used for bringing the turret 
quickly to and from the work. Some examples of 
work which is being done on the Herbert turret 
and capstan lathes are shown in the group of 
Figs. 13 to 18, on the present page. 

Another new machine is the Herbert patent ball- 
bearing sensitive drill, Fig. 19, which is fitted with 
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Fra, 19, 
balls to the pulleys and spindles, so that the 
running is greatly eased, and remarkable drilling 
results can be achieved. As an example, a {-in. 
drill has been put through cast iron 1 in. thick in 
5 seconds; the writer timed at the Exhibition a 
-in. drill through cast iron 2 in. thick in 48 seconds. 
he machine exhibited is a two-spindle type ; 
tightening arrangements are fitted to absorb the 
slack of the belts. , 


Tue Hourmay “ Wuiraker.”—This illustrated guide 
to the resorts in the United Kingdom, and hand-Lovk for 
holiday-makers, health.seekers, and tourists, — by 
J. Whitaker and Sons, Limited, 12, Warwick-lane, E.C., 
at the price of 1s. net, contuins a large amount of intercst- 
ing | ugeful information on the British resorte, 
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THE PATERSON FEED-WATER HEATER 
AND SOFTENER. 


On page 834 of our eighty-second volume we de- 
wenel ¢ peed seer plant which had been de- 
signed and constructed by the Paterson Engineering 
Company, Limited, Amberley House, Norfolk-street, 
Straod, W.C., in which the water, in addition to 
being softened, had the whole of the oil, whether held 
in suspension or emulsified, extracted from it. Since 
this apparatus was installed the makers have ex- 
tended the range of usefulness of such er oh only me 
plants by the addition to them of exhaust-steam feed- 
water heaters where required, so that now the water 
can be heated as well as softened, and the oil extracted 
from it, the temperature being raised to well over 
200 deg. Fahr. by means of exhaust steam. 

A plant of this kind was recently installed at the 
Poplar Union Workhouse, London, and is now in 
full and satisfactory operation. As this institution 
is large, having accommodation for from 1600 to 1700 
inmates, the water required per day is considerable, 
and is procured from a deep well on the premises, and 
also from the East London Water Works. The water 
from both these sources is hard, particularly that 
from the former source, and before the present plant 
was installed much trouble was experienced, owing 
to the choking up of the hot-water pipes and the 
boilers with hard deposit, and the waste of soap in the 
laundry was very great. The result of using this 
hard water without softening is shown in Fig. 1, which 
is reproduced from a photograph of an actual pipe 
after being in use 18 months. By the utilisation of the 
heat in exhaust steam from the electric light and power 
engines on the premises a supply of hot soft water 
free from scale-forming properties is obtained. 
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A general perspective view of this apparatus is 
shown in Fig. 2, a side elevation in Fig. 3, opposite, 
a longitudinal section in Fig. 4, and a plan in Fig. 5, 
from which the construction will, we think, be readily 
understood. It will be seen that in many ways the 
plant is similar to the one we previously described, 
with the exception of the heating apparatus, which is 
entirely new. 

If we refer to the sectional illustration, Fig. 4, it 
will be seen that the hard water enters by the pipe 
A, from which it flows into the apparatus and is mea- 
sured as it passes through the narrow vertical discharge 
weir B, which makes the level of the water entering 
this chamber very sensitive to the amount passing. 
A large float C, Fig. 4, riding on the surface of this 
water, controls the position of two long tapered valves 
D and E, Fig. 4, which regulate the discharge of the 
purifying reagents from two tanks. The level of 
the reagents over the valve-seats is in each case 
kept constant by ball-cocks connected by pipes to 
the chemical storage-tank F, which contains one day’s 
supply. After being measured the hard water passes 
through a water-seal G and enters the centre of a 
heating-tray H, which is placed underneath, and from 
which it overflows all rourd the edge and on in a 
thin film over the outside convex surface of the tray, 
as shown in Fig. 4. From the lowest part of the tray 
the water falls into the centre of the tray I below, 
and so on to the tray K, from which it finally falls into 
the precipitating chamber below. While the water is 
passing over these trays it comes in contact with 
exhaust steam, which, after ing through a mecha- 


nical filter to remove the bulk of the suspended oil, | and 


enters the chamber containing the trays by the pipe L, 
and circulates below, and between, the trays in the 
opposite direction to the flow of the water, and finally 
escapes by the pipe M. During its over the 
trays the water, of course, becomes heated, and con- 








sequently parts with the CO,, which holds the car- 
bouates in solution, and the temporary hardness is 
removed. The permanent hardness is got rid of by 
the addition of sodium carbonate, which is added in 
varying proportion by the measuring-valve D, accord- 


portant advantage, which is, that oil can, by coagula- 
tion and by filtration through quartz-sand, be entirely 
eliminated from the water. 

The compactness and simplicity of this apparatus 
are very good points, particularly when combined 

















Fie. 2. 


ing to the amount of water passing. The other reagent, 
which is used as a coagulant to ensure the removal 
of the emulsified oil, is regulated by the valve E, 


Fig. 4. 

Soom the precipitating chamber, which has a conical 
bottom, the water passes upwards through the wood- 
fibre strainer N into the quartz-sand filter O, where its 
final purification is secured. From this it flows into a 
storage-tank which has a capacity of 2000 gallons. 
The apparatus we have described has a capacity of 
3000 gallons per hour. 

It te been found necessary to clean out the heater 
every three months in the case of the apparatus at 
Poplar, where the water is very hard, for the deposit 
accumulates on the trays very rapidly. “A sample of 
scale taken from one of these trays after six weeks’ 
working is shown in Fig. 6, 747, which is re- 
produced from a photograph. The heating-trays are 
readily removed through the hinged manhole doors, as 
they are carried on angle-bars, and by the removal of 
the sloping tray seen above the strainer the wood-wool 
may easily be got at. The quartz-sand filter may be 
cleaned in place in five minutes, by first agitating the 

uartz with compressed air from an injector, which is 

own at P in Fig. 3, and then flushing the impurities 
over into the waste gutter, from which they flow to 
the drain. A uniform distribution of the washing 
water is secured by means of a special strainer system 
shown at the bottom of the quartz filter in Fig. 4. 

The advantages claimed for this apparatus are that 
the water is raised to a temperature of 200 deg. Fahr. 
without bringing any back pressure on the engine, 
the water capacity of the steam space and the film 
contact of the water with the steam ensures practically 
the complete removal of the tempo h ess with- 
out the use of any chemicals, the cule tan s being 
very easily cleaned without the necessity of fhe 
any joints, in addition to which there is another im- 





with regularity of operation, as is the case with this 
plant, which appears to give no trouble, and turns out 
water possessing a very high degree of purity. 








MANCHESTER SHiP CaNAL.—The depth of water of the 
Manchester Ship Canal for the whole distance from East 
Ham lock at its junction with the Mersey to the new 
dock in Manchester has now been increased from 26 ft. 
to 28 ft. 


THE LATE VALENTINE GRAEME BeLt.—We regret to 
record the death of the Hon. V. G. Bell, C.M.G., whose 
work as an engineer in Jamaica has contributed so largely 
to the development of that colony. Mr. Bell died in 
London on May 29 as the result of an operation. He 
was born in 1839, and after serving an apprenticeship 
with Messrs. Wren and Hopkinson, of Manchester, 
entered the office of Mr. James Brunlees. After serving 
as resident engineer, both on the Pembroke and Tenby 
Railway, and on the Cleveland Railway, he acted 
in the same capacity, from 1866 to 1868, on the Mont 
Cenis Railway, and afterwards superintended the con- 
struction of the locomotives for the latter line. He went 
to Jamaica in 1880 on behalf of the Colonial Office, to 
report on the condition of the Government railway 
between Kingston and Spanishtown. Acting as resident 
engineer, he reconstructed and thoroughly reorganised it, 
extending the line and transforming it into a good and 
efficient system. Mr. Bell became a member of the 
Legislative Council in 1886, and almost immediately 
afterwards was made Director of Public Works. In this 
capacity he showed great ability and strength of character, 
his somewhat masterful disposition, however, often bring- 
ing him into conflict with others holding different views. 
He was created C.M.G. in 1903, and retired in March 
last, after holding the Directorship of Public Works for 
twenty-one years. Under his energetic administration, 
besides railways, over a thousand miles of good roads were 
constructed in the colony, 110 bridges were erected, and 
the public lighting, water, and drainage services were 
either inaugurated or developed. 
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WORKING STRESSES. 
To THE Eprror or ENGINEERING. 

Siz,—I have noticed with interest and pleasure the 
attention that has been given to the subject of working 
stresses in recent numbers of ENGINEERING. But, as it 
seems to me, there are certain of your remarks in the 
article, ‘“‘ Working Stresses,” in the issue for May 15, 
which call for comment, 

Almost at the beginning, referring to the objections to 
the use of the elastic mit rather than the ultimate 
strength as the basis for structural design, you say that 

amongst the most obvious of these is the fact that the 
elastic limit of a material is almost the least constant of 
its properties.” Now taking this statement as it stands, 
surely it is altogether irrelevant. Granted that ‘‘amongst 
the many most plausible features” in favour of the adop- 
tion of the elastic limit there is some evidence to show 
that ultimate breakdown does depend on it, what is the 
force of pointing out that the elastic limit is a variable 
quantity? Itis no excuse, when the bridge has broken 
down, to plead that owing to difficulties in the way of 
employing the true criterion of s af but more 
manageable, coefficient was ado . Having reason to 
believe that the elastic limit is the true (or more nearly 
true) specification of the strength of the material, the only 

ible excuse for employing the ultimate strength would 
that this was an indication of the elastic limit. But, as 
you point out in your article, this is not the case. If the 
elastic limit is the true criterion, and is also an inconstant 
quantity, there is nothing for it but to determine that 
quantity for the material as it will be under the actual 
working conditions, But, as I shall indicate below, there 
is + © to be said about this apparent inconstancy. 
tis fairly generally realised by this time that the 
whole question of safe working stress depends for its im- 
portance on the fatiguing effect of intermittent or oscilla- 
tory stress, So long as a tie-rod is to be submitted to an 
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unvarying stress, as far as breakdown is concerned that 
stress may be anything up to the ultimate strength of the 
rod. But if the stress vary—as would be the case, for 
example, if the tie-rod were part of a bridge with a live 
load—the stress must be much more limited. Wohler’s 
experiments, supported by those following him, have 
clearly shown that if the stress limits be kept sufficiently 
small, the material will withstand an indefinitely 
number of variations of stress (five millions and = 8 
in the experiments). So far, then, it is clearly Wéhbler’s 
limits we need to know, rather than the static elastic 
limit or the ultimate strength. But unfortunately the 
time taken by such tests as Wéhler made altogether 
prohibits the practical adoption of the method. A rapid 
substitute for these tests is described in the interestin; 
mg by Professor Arnold, in your issues of April 24 ro 

y 1; but, as you point out in your article, it is 
not at all clear that the method gives a true indication of 
the real reversed stress limits we wish to find. 

We are thus prevented by —— considerations from 
directly employing the Wobler criterion as our basis of 
design, and are driven back upon either the static elastic 
limit or the ultimate strength. Which are we to adopt? 
Whatever be the reasons for and against the elastic limit, 
it is quite clear that the ultimate-s' criterion is not 
the logical outcome of the observed facts. The varying- 
stress experiments establish this beyond a doubt. Let us 
examine the case for the static elastic limit, You point 
out in your article that the Wohler limit does not coin- 
cide with the static elastic limit, but this, I think, is a 
statement which requires qualification. Bauschinger de- 
voted considerable attention to the point, and arrived at 
the conclusion that what he called the “‘natural” elastic 
limit under static test is always very close to the limit 
obtained by means ot a Wohler test. His “‘ natural” 
elastic limit was arrived at in thefollowing way. He was 
aware of the effect of previous treatment on the elastic 
limit as determined by a simple uni-directional test in the 
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testing-machine. By overstraining in simple tension, 
for instance, the elastic limit in simple tension may be 
considerably raised; but this does not entail an in- 
crease in the elastic range—t.e., the | of stress 
between the inferior and superior elastic limits, Thus 
a material may have its elastic limit raised for a 
positive stress, but only at the cost of a lowered limit for 
& negative stress. ence when we are dealing with 
stresses whose magnitude varies, this artificial increase 
in the elastic limit is restricted ; we may, in some degree, 
shift the position of the elastic range, but we cannot alter 
the extent of that range. Bauschinger accounts for the 
difference which exists between: the elastic limit of a 
iecé of new material when found by the static and the 
éhler tests respectively, by pointing out that most 
materials have in their manufacture been already treated 
in such a way as to modify their nature with respect to 
the elastic limit. For cnn, a bar of wrought iron, 
by the process of rolling un e in its manufacture, 
has been overstrained in the longitudinal direction, so 
that its elastic limit for tension in that direction has 
raised above the “natural” value. By a 
annealing, or, as in Bauschinger’s own experiments, by 
a few repetitions of alternating stress, the magnitude of 
— is ova just fo Ag the then elastic limit, so that 
the material is re; y just overstrained, a stati 
value of the elasteo limit is approached. “hats eo | 
the “natural” value, and found it was very close to the 
limit obtained by means of a Wohler test. Now fora 
structure in which the stresses are not constant, it is this 
natural value of the elastic limit on which the safe working 
stress depends; so that it would seem the elastic 
limit as found by a inane static test on a specimen of the 
material from which, if necessary, the former history has 
been wiped out, does afford a rational basis for the calcu- 
lation of the safe working stress. — ; 
With to the doubtful existence of a definite 
elastic limit, you say :—‘‘ Indeed, Professor Bouaase, the 
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eminent French authority, declares that it has no exist- 
ence in fact, and that the apparent limit found is due 
merely to the absence of sufficient refinement in the 
measurements made.” If this is so—and it seems highly 
probable—we have therein a fact of great interest to the 
pure scientist, but not, I contest, to the engineer. We 
can, and constantly do, pick out # point on the stress- 
strain diagram, and say that toa certain degree of accu- 
racy the curve up to that point isa straight line. If we 
then find that the material will not break down when 
submitted to that stress repeated, say, ten million times, 
we have all the information the yee needs for the 
safe design of his structure. The difference between the 


true elastic limit, and the elastic limit as taken from the 
po ay corresponds to the difference between ten million 
an 


an infinite number of applications of stress; and for 
all the designer cares, ten million is good enough. The 
case of cast iron, of course, provides quite another pro- 
biem. Here neither Professor Bouasse nor the engineer 
can specify an elastic limit; no part of the curve is 
even approximately a straight line. It is to be noted, 
however, that the chief interest ins to the strength 
of the ductile materials wrought iron and mild steel ; and 
for these an engineer’s elastic limit is determinable. 

In conclusion, may I point ous that equally important 
with the problem of the relation of the elastic limit to 
strength, is that of the effect of compound stress in pro- 
duci: down, a subject which has not received the 
attention from engineers its great importance warrants. If 
the factor of safety is no longer to be the factor of igno- 
rance, as the Americans call it, both these problems 
must be elucidated. I hope shortly to publish, in con- 
junction with Mr. C. E, Inglis, of King’s College, Cam- 
bridge, an account of some work carried out to determine 
the true theory of the elastic breakdown of ductile 
materials; consequently I am very pleased to note the 
attention that has recently been given to the elastic limit 
in your valuable paper. 

Yours truly, 
Laurence B. Tusner. 

King’s Collega, Cambridga, May 28, 1908. 





** FERRO-CONCRETE CONSTRUCTION.” 
To tHe Eprtor or ENGINEERING. 

Si1r,—The word ‘‘ferro-concrete” has been used by 
Mr. L. G. Mouchel for many years as a trade name for the 
Hennebique system of reinforced concrete construction, 
which he introduced into the British Isles, and for the 
several patents taken out by himself. The word was 
used in this sense, during the early stages of the con- 
struction of the seateniel in this country, while Mr. 
Mouchel was, with $ difficulty, pushing forward the 
employment of reinforced concrete. 

As this method of construction became generally known, 
the title ‘‘ ferro-concrete ” became a common term for all 
systems of reinforced concrete, amongst those who ob- 
tained their first real knowledge of the material through 
Mr. Mouchel. 

_All those who are best informed on the subject recog- 
nise ‘‘ferro-concrete” as the trade name for the system 
constructed by Messrs. Mouchel and Partnera, and ‘“ re- 
inforced concrete ” as the generic title of the material. 

Yours faithfully, 
CHaBLes F. Marsu. 

Metropolitan Water Board, Savoy.court, Strand, W.C. 

June 1, 1908. 





HIGH-CAPACITY WAGONS FOR INDIAN 
BROAD-GAUGE RAILWAYS. 
To THE EprrTor or ENGINEERING. 

S1n,—The article in your issue of May 8, contributed 
from a sourcs of high authority, tends to confirm the im- 
pression derived from the general aspect of the designs of 
wagons for Indian railways. It appears that successive 
improvements have resulted from opportunist action to 
relieve pressing arenes, rather than from the adoption 
of a broad p ive policy with full grasp of the re- 

uirements and a recognition of the possibilities in the 

evelopment of the design of rolling- stock. 

The difficulties of the wagon superintendents on Indian 
railways are doubtless intensified by the broad gauge, 
which is probably too wide for any reasonable require- 
ment at the present day, and certainly very excessive in 
relation to the loading gauge So apa to it, whilst 
the general features of the vehicles are in many cases 
largely reminiscent of the early Victorian order of design. 

he satisfactory tare weight of 7.5 tons by 
the 1906 design of wagon to carry 24.5 tons is not obtained 
by the adoption of any special form of construction, but 
it results from an all-round increase in the worki 
stresses permitted in the material, and from a restric 
allowance of cubic capacity and floor area per ton of load. 

The bulged and distorted body ends referred to by the 
author of the article indicate that the structure is deficient 
in the stiffness necessary tc impart working accelerations 
to the contained load ; the sides also tend to splay out- 
wardly, as the stiffeners are unable to support the lateral 
pressure of freight in bulk without visible deflection. 

e jou are too pet | loaded ; the normal size 
for axles to carry 16 tons should be 11 in. long by 5} in. in 
diameter ; the smaller journals provided by the actual 
design effect a small saving in the weight of axle-boxes 
and fittings, but they apparently necessitate an extremely 
laborious and expensive method of lining the beari 
A proper allowance of bearing surface is not a sufficient 
insurance against risk of heating unless provision is made 
for the transmission of buffing and tractive forces from 
the frame to the journal without any tendency to twist 
the box on the brass, or to make the latter cross-bind on 
the journal. 

Thousands of axle-boxes are broken every year by 





reason of the action referred to, and also because journals 
have been increased i 

the wheel-boss or increasing the rn = the journal 
in order to maintain a satisfactory length of axle-collar 
between the journal and the wheel. The ixner collar of 
the journal is not well housed within the axle-box, and, 
when displaced by rough shunting, the latter transmits 
the blow at its inner face, where it is readily fractured. 

The ordinary pattern of axle-guard cannot alone con- 
trol the lateral forces developed in running with 16-ton 
axle-loads, but the laminated ing spring supplements 
its function and tends to prevent dangerous displace- 
ments. 

Actual experiment is hardly needed to demonstrate the 
fact that statical friction varies directly as the diameter 
of the jou and inversely as that of the wheel ; but 
standing wagons neither earn revenue nor incur running 
expenses, whilst the rolling and frictional resistances 
can be kept below 5 lb. per ton at moderate speed by 
expedients that do not involve so large an outlay in tyres 
and wheel centres, with consequent loss of energy in the 
inc mass of rotating parts. 

There is reason to believe that the men of high capacity 
who are joining the Indian railway service in increasing 
numbers will make their influence felt by modifying the 
standard designs in these particulars, where the practice 
of simply enlarging the scale of four-wheeled wagons has 
failed to produce a perfectly satisfactory unit of increased 
earning capacity. 

I am, Sir, yours faithfully, 
GEMELOS. 





COMBINED TURBINES AND RECIPRO- 
CATING ENGINES. 
To THe Epitror or ENGINEERING. 

rr, —Owing to absence on the Continent I have only 
io seen Mr. Mark Robinson’s reply on the above 
subject. 

As the matter is now stale, I will not trouble to go into 
the details of his letter, —- there are many points 
which tempt me to argument; bub one obvious slip ought 
to be corrected. 

Mr. Robinson makes some remarks on friction which 
are somewhat off the point, since friction is al y in- 
cluded in the efficiency under discussion. Also I may 
remark that anyone who has tested the point must know 
that the steam consumption of a combined outfit is quite 
15 per cent. superior to the economy of an equivalent 
turbine, and before long it is not improbable that units, 
at any rate up to 3000 kilowatts, on the combined 
system will be preferred to turbines alone. 

Yours truly, 
R. K. Morcom. 

Ledsam-street Works, Birmingham, June 2, 1908. 








“THE PROBLEM OF FLIGHT.” 
To THE EpiTor OF ENGINEERING. 

Siz,—Your correspondent, Mr. Hargreaves, is evi- 
dently right when he suggests that the bird’s a vee 
out the principle of the screw, but is under a slig t mis- 
conception arding the aeroplane. The bird’s wing, 
likewise the fish’s tail, does work out the mechanical 
principle of the screw ; but as regards the aeroplane prin- 
ciple it can be easily pone that the wing of the bird has 
nothing to do with this principle. I would point out to 
Mr. Hargreaves the fact that the bird actually makes use 
of no less than three mechanical principles in the act of 
flying through the mH ] | are as distinct one from the 
other as possible: first, there is the principle of the 
paddle ;. next the screw ; both these are active principles, 
and are worked out in practice by the action of the wings ; 
the third principle is the aero @, passive or inactive 
principle. The wing does work out two mechanical prin- 
ciples, but they are screw and dle; the wings have 
nothing to do with the aeroplane. This can easily 
proved ; and in order to do so allow me to point to the 
skylark as it mounts up into the air almost in a vertical 
line. When we see the lark ewemapmaens Dies remarkable 
feat it is using only one out of three mechanical principles 
given it by Nature. The aeroplane is not at work, of 
course, as the body of the bird is not advancing forward, 
only mounting upward ; the screw is not at work, other- 
wise the bird would go forward. What, then, is the 
principle at work in this remarkable case of a bird mount- 
ing upward without flying forward? 5 aves 
declares the wing of the bird works out the principles of 
screw and aeroplane combined ; yet, strange to say, in 
this case neither screw nor aeroplane is at work. How 
does Mr. Hargreaves, or any other man, explain this? 
I commend it to the thoughtful attention of the v 
large number of men who have pledged their faith 
in the most irrevocable manner to the screw and 
aeroplane alone. All these men require, in order to 
make their machines just as perfect and reliable as 
the bird itself, is this principle of the paddle, the only 
principle of the three by the bird that would 
enable him to perform the feat of mounting high up 
into mid air in a vertical line without advancing onward 
at the same time. The case of a sea gull gliding with 
motionless wings against a good stiff breeze is certainly 
the most remarkable and wonderful a known 
to have been accomplished in the air by any living thing. 
The performance of the skylark comes a 
to it, But the interesting part of the thing is that 
the two ormances are as different as can be in their 
nature ; for whereasthe lark in mounting up into mid- 
air is always working, practically epeeking, for all 
he is worth, with his active wings, which he is careful to 
hold in such a — o- ney be “— out the 
screw or aero e; but y le, or lifti in- 
ciple, the sea-gull, on the other hand, pebowncy: Bam 8 


second 


in length without either dishing back: 


the air with his wings entirely motionless in the perform. 
ance above refe to. 
snare: yours, 


0 
G. CHALLIs. 
42, Cherry Orchard-road, East Croydon. 

To THe Epitor or ENGINEERING. 
Srr,—When I read Mr. Child’s last letter I was com- 
pletely ‘‘ taken in” for a time, and the fear that other 
people may also be led away by the specious tale is my 
only excuse for this letter. Mr. Child is not justified in 
making the different operations on the bird occur one 
after the other. Repeating, and referring to, his figure, 
the bird acquires its velocity A B by yey ferme BO, 
the potential energy at A with respect to B being partly 
converted into kinetic energy at B, and partly wasted in 
overcoming friction. 

But since actually the bird does not fall through BC, it 
cannot travel along AC at all. Cutting this out, then, 
and inning again, it will be seen that during the first 
instant the bird, since it has a velocity through the air, 
will be lifted. The wind, however, blows it back ; or, 
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putting it differently, its velocity through the air is dp. 

by friction, and consequently the lift is lessened. 
This will go on until the bird is at rest with respect to the 
air, when it will fall, unimpeded by lift. 

Mr. Child’s doubtful reasoning has no reference to the 
shape of the wings, in which we were led to suppose the 
secret of ‘‘aspiration” lay ; per og eye any gliding 
machine ought to ‘‘ aspirate,” and the whole matter can 
be tested with the apparatus described in my last letter, 
whether fitted with flat planes, or planes formed like 
Mr. Child’s vanes. When adjusted, if it be given a 
velocity equal to that at which it is air-borne, it should 
keep up this velocity indefinitely ; and if it be given a 
velocity greater than this, it should accelerate until it 
attains a velocity, say, 50 per cent. greater than that 
given to it; and since this velocity is also greater than 
the ‘‘ critical speed,” it should attain a higher one stil]— 
that is, accelerate indefinitely. 

Of course, the me result is that friction slows it down, 
and it flutters to the ground, in the absence of a con- 
trolling intelligence, &c., whatever the form of plane. 

It will be noticed that I have substituted “‘velocitics 
through the air” for ‘‘ wind velocities,” so as to eliminate 
the terribly muddling effect that the latter seems to have. 

I will admit that in the case of concave planes it is 
hard to eliminate aeroplane action, but, at any rate, an 
approximation may be attained, the only difference be- 
tween this case and that in which the planes are flat 
being that the speed at which it is air-borne is greater in 
the first case than in the second; and Mr. Child seems 
very sure that the long glides that he observed were 
horizontal. Might they not have been downward glides 
at a small angle? 

Thus, although I have not questioned Mr. Child’s 
figures (and do not intend to), I have questioned his 
reasuning, which is what he wanted. 

I am, Sir, yours faithfully, 
F. J. anssmaven. 
203, Ham Park-road, Forest Gate, London, E , 
May 30, 1908. 
To THE Epitor oF ENGINEERING. y 

Srr,—In answer to Mr. Hargreaves, I must explain 
that my remarks with regard to the mere gliding of birds 
were a comment on the letters of those who explained 
gliding only, not aspiration ; the latter I believe to be 
consistent with sound dynamics. 

Replying to Mr. Watson’s letter, I would point out 
that to apply a horizontal pull in opposition to the 
direction of the wind is not the on/y way to enable a body 
to fly against the wind without effort of its own. An 
equally good way would be to lift it vertically at intervals, 
and allow it to glide forwards and downwards between 
times. This is exactly what gusts of wind do to an 
albatross; the inertia of the bird temporarily prevents 
the gust from carrying it backward. : 

The wind is more retarded during this lifting process 
than it is accelerated during the downward glide ; hence 
it does work upon the bird. Where is the perpetual 
motion in that? In any case, let those who are sceptical 
show where the error lies in the workings of my letter 
published on March 27. It —_ me that engineers 
cannot understand a simple problem in dynamics. ‘he 
only criticism of that letter has been that I neglected 
friction, &c. This is hardly accurate; but to =< 
doubt, let the same problem be worked out with a gliding 
efficiency of only 85 per cent. in s I. and III., and 
it will be found that the bird still rises 1 ft. above its 
| original position, besides advancing against the wind. 
| Reverting to Mr. Hargreaves’ letter, I do not think I 

have fallen so far into the trap after all. Let a body of 
| air be considered which is travelling beside the gas-bag of 
| the balloon, and is gee A similar in size and shape. 
| What can cause the acceleration of this body of air* 
pe meee 3 only a difference of pressure on its two sides. An 
| exactly similar difference of pressure acts on the gas-bag, 
and if equal forces act on two bodies of different mass, 
the lighter will be the more rapidly accelerated. Similar 
reasoning shows that the car will be accelerated less 
| rapidly, and that the balloon, as a whole, will have the 
| same acceleration as the air. Tilting will occur until the 
horizontal component of the pull in the ropes equalises 
the acceleration of the gas-bag and car. The tilting will 
| be slight and at long intervals, for a species of Doppler 
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effect will prevent the balloon from feeling the frequent | a little work which will not only describe my own experi- THE SOCIETY OF SWEDISH IRON- 


i ts of air which would act upon a bird. 

im “Walter Child has at last got back to 

motion ; he appears to hold that gravity can do work on 
a body which is not d tae 
I am, yours aeney, 


. 8. Craze Bruwn. 
Luthrie, Fife, May 30, 1908. 





To THE Eprtor OF ENGINEERING. } 
Sir,—With your permission I will make a further in- 
cursion on your correspondence columns—buta brief one. 
I desire to congratulate Mr. Hargreaves and Mr. Kirkby. 
The former on his apt and sound remarks on wings versus 
rotating propellers (which are quite in accord with my 
own views), and both gentlemen on the effectual manner 
in which they have dealt with Mr. T. G. Challis’s 


letters. ‘ 
Yours faithfully, 
Srpyney H. Houianps. 
61, Parliament-hill Mansions, Highgate-road, 
London, N.W., June 1, 1 


To THe Eprror or ENGINEERING. 

Sir,—In your issue of May 29 Mr. Child, the last of 
the ‘‘ Aspirationists,” surpasses himself. Mr. Child 
states, ‘* May I point out that smoke-jack effect depends 
on screw-action, so does a windmill; but screw action 
was here expressly eliminated.” f 

By making a statement of this kind Mr. Child shows 
a want of elementary experience. If he were to test his 
apparatus in a smoky atmosphere, or in water, he would 
find he had not eliminated screw action. The race formed 
by the motion of the apparatus is exactly the same as 
that formed / a pair of flat inclined vanes ; also, if he 
were to drive his reciprocating toy by means of a falling 
weight, he would be able to accurately measure the 
power absorbed. 

Yours faithfully, 
Horatio PHILLIPS. 

West Barnham, Sussex, June 3, 1908. 





To THe Eprror or ENGINEERING. 

Sir,—I have been greatly interested in the rather 
animated discussion or controversy apes in Enct- 
NEERING during the last few months, and which seems to 
have been started by Mr. Rankin Kennedy. 

It appears that in the first instance Mr. Kennedy as- 
sumed that a screw with a vertical axis would be as 
economical in power as an aeroplane ; however, as the 
discussion went on he evidently found himself on unten- 
able ground, so he enlarged his screws so as to make them 
virtual aeroplanes, when, of course, ag became equal, 
as far as theory is concerned. But Mr. Kennedy admits 
that he is unable to tell anyone how to make a screw 
large enough to compete successfully with an aeroplane. 
Curiously enough, I the same problem before me at 
one time. I could have made my screws all right if I 
could have found the material ; but, unfortunately for the 
Sa, there was no material on this planet suitable. 
If I could have had a new material created to order from 
7, = specification, the experiments would have suc- 


It is interesting to note in this connection that I did 
make an experiment with an aeroplane 5 ft. long and 
1 ft. wide, with the front edge raised sufficiently to 
push the air downward 1 in. while the aero e was 
advancing 20in. This aeroplane was slightly concave 
on the underneath side, very thin and sharp at the edges, 
with both the top and bottom surfaces very smooth and 
regular. It was mounted on an apparatus that travelled 
straight through the air like an arrow, ee itself 
automatically to the air-current it passed through, so as 
to maintain the same angle as related to the air. This 
was sent round a circle 1000 ft. in circumference at a 
velocity of 80 miles an hour, As the inclination of this 
+ oe pang was 1 in 20, it, of course, pushed the air down- 
ward at the rate of 4 miles an hour, and according to the 
old formula, implicitly relied on until quite recently, the 
lifting effect ought to have been equal to the pressure of 
8 wind blowing against a normal e the same size at a 
velocity of 4 miles an hour. f we take the accepted 
formula for wind pressures, P=0.003 V2, we shall find that 
the lifting effect ought to have been rather less than } Ib., 
but asa matter of fact the actual lifting effect was more 
than a hundred times this amount. 

Mr. Kennedy, however, may claim that, after all, my 
aeroplane experiment was nothing more than a screw 
experiment. If Mr, Kennedy will make a perfect screw 
with a disc area of 5 square feet, and rotate it sufficiently 
to force the air downward at the rate of 4 miles an hour, 
he may obtain a lifting effect of 0.24 lb., perhaps less— 
certainly not more. 

Much has been said of kites and the flight of birds. I 

ve seen birds remain in the air hours at a time without 
Performing a particle of work with their wings; I have 
seen them follow a ship in the face of a gale, also with 

wind in every direction, and always without the 
least effort. I have seen eagles cross a wide plane with- 
out stirring a feather. I have seen Mr. Cody fly a kite 
at the Crystal Palace that rose steadily from the ground 
and sailed upward and to the windward until it 
directly over Mr. Cody’s head ; in fact, it fully 
0 deg. to the windward of the point where the cord was 
ne d. Icalled Mr. Cody’s attention to this at the 
rea and asked him to remember it ; he told me that it 
Tou occurred, and that he had seen it pass more than 
deg. to the windward. I took hold of the cord myself 
and found the pull upward was about 60 Ib. 
All this seems very remarkable doxical—neverthe- 
it is all quite true and easily accounted for when 
once understood. I am now preparing for publication 





ments, but also the flight of As my observations 
and experiments have extended over man -_— I hope 
to be able to give a correct cad cull understood 


solution. 
Yours faithfully, 
Hiram S. Max. 
Thurlow Park, West Norwood, S.E., June 3, 1908. 


To THE EpiTor oF ENGINEERING. 

Str,—I waited a few weeks to see what your corre- 
spondents would make of my experiment and its relation 
to the soaring of birds—viz., the prolonged movement of a 
bird in 4. horizontal plane, without flapping, against a 
strong wind. 

Some of your correspondents, as I quite expected, called 
me names for thinking such a thing possible; others said I 
lacked observation. Of course, it is easy to make wild 
statements of that sort; but we have to deal with the 
fact that birds do soar as I defined it; and another fact is 
that it has never been properly explained. If it goes 
against the laws of mechanics, tant pis for that branch of 
science. The ball experiment also goes against the laws 
of mechanics as defined in books. But there are phe- 
nomena which cannot be brought within the grasp of 
theory, because all the elements cannot be expressed 
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in cyphers. For instance, it is not possible to calculate 

the amount of vacuum behind and on top of oe 
our knowledge of the behaviour of comp 

air in all its subtleties is too limited. . . 

Theory may therefore be put aside until such time as 
it will be able to deal with the problem I brought for- 
ward, and which was correctly illustrated and described, 
notwithstanding Mr. Horatio Phillips’ statement to the 
contrary. It is curious to note the sort of statements 
which are brought forward without a scrap of proof. To 
show how rae f wrong this corres ent was in 
describing the experiment, I beg you to repeat here 
his Figs. 1 and 2, because I wish to t out that behind 
the heavy ball a (Fig. 3) a second, Tighter ball 6 may be 
mre nw ope and even yeta third, c. This isa fact which 
anybody may repeat who has an air jet at his disp 
— is this to be reconciled with Mr. Phillips’ 3. 1 
and 2? 

Mr. Walter Child’s experiment is quite in accord with 
the ball experiment, and Tou glad that this correspondent 
at least confirms my observation that birds can keep their 
station in a strong wind, and even progress against the 
wind, without flapping. . 

Another correspondent says that my jet experiment 
does not work with the jet horizontal, and this is quite 
true, but only confirms my views. With the jet hori- 
zontal there is no vacuum directly above the ball in 
excess (as compared with the underside of the ball) to 
cause a sufficient lift against gr: ~. If the ball 
slightly deflected wings a b Fig. 4, like a bird, the 
horizontal jet would support the ball as it aupyerts the 
body of the bird, and this clearly indicates analogy 
between my qupeslenent ond the soaring flight of 


birds. 
Yours truly, 
The Hague, May 30, 1908. As. KaprTeyn. 














MASTERS. 


Tue Society of Swedish Iron - Masters recently held 
their annual meeting at Stockholm, and the gathering 
was made the occasion of delivering several instructive 
addresses. M. Sjungberg enlarged upon the necessity of 
Sweden increasing export, and in order to do this 
Sweden must bave as cheap money as other countries ; 
must have as good managers and engineers, and as 
willing _ able ep mp must have as : labour and 

tion for men who are willing to work. a 

abourers in Sweden were at present apparently bent 
upon placing obstacles in the way of poeiaelen more 
especially production for export. They apparently even 
intended to raise—or in any case maintain—the excessive 
pay of the last few years, although the men abroad 
accepted reductions up to 15 per cent. It seemed, under 
the present circumstances, ho to make them see 
this; for, as the English Foreign Minister said to the 
members of the Iron and Steel Institute, the labour 
question was at present more one of sentiment than of 
money. M. Bergstooom delivered an interesting address 
on ‘The .Charcoal Problem,” and pointed out that 
Sweden pee &. the lead as regards the different 
technical me ; still, the commercial aspect was not 
en . With the low price of wood at 2 kr. 
per cubic metre, the cost for charcoal amounted to 
about 11 kr. per last, from which the value of the auxi- 
liary products had to be deducted, and that might be put 
at 2kr. to 3 kr. per last. Charcoal would, accordingly, 
cost 8 kr. to 9 kr. per last at the furnace, and as the sell- 
ing price was occasionally 7 kr. to 8 kr., things did not 
look very bright. Burning in the forest and at the saw- 
mills gave better results, and the Jatt :r ought to be able to 
find it worth their while to construct charcoal kilns ; the 
sulphate cellulose method, however, proved a serious com- 

titor to burning at the saw-mills, and in North Sweden. 

till, North Sweden had excellent chances for developi 
a rational charcoal nee? oo en ee ype | 
the —- of an ed Swedish iron industry on 
the basis of charcoal, he thought it was necessary first to 
make it perfectly clear what part the charcoal industry 
could play in the exploitation of the forests, as compared 
with other industries, and how raw material was likely to 
go to the charcoal industry. M. Leffler related some 
experiences as the use of furnace charcoal in 
blast-furnaces. He thought furnace coking would be the 
method of the future, that kilns would be more and 
} soap discarded, and if so, it was ay se not to amey 
the auxiliary products too mu at expense of the 
qualities of the charcoal essential for the manufacture of 
pig iron, and the more commercial side of the question 
ought also to be satisfactorily and fairly regulated. 
The better the charcoal the the price ought 
to be. M. Johannsson spoke about iron-ore briquettes, 
pouties out that ore briquettes had only come to the 
ore after the Grindal method had proved technically 
and financially satisfactory. The method consisted in the 
ore, which is erally obtained through wet magnetic 
separation of finely pulverised poor ore, being pressed 
into briquettes without any addition of adhesive matter, 
and afterwards burnt in furnaces, the bottoms of which 
were movable, consisting of the carriages upon which the 
briquettes were piled. The first furnace was built at 
Bredsjé in the year 1902, and since then the company which 
owned the patents had built a number of tameces, both ab 
mines and at blast-furnaces; the aggregate number so far 
was twenty-seven furnaces, with an annual capacity of 
330,000 tons of briquettes. Several improvements 
been made, both as regards construction, capacity, and 
economy; as far as economy went, more especially in the 
matter of fuel and cost of maintenance. The results had 
been so satisfactory that one might safely maintain that 
the briquetting problem had now been fully solved. The 
speaker further called attention to the direct use in blast- 
furnaces of pulverised ore, which might prove, advan- 
tageous where the consistency of the ore stood in the way 
of making durable briquettes and where the usual briquet- 
ting process did not materially increase the possibilit 
of reducing the ore. He thought this question sho 
now be taken up. 





Royat Sanrrary InstirvTs.—A provincial sessional 
meeting of the Royal Sanitary Institute will be held at 
St. Mary’s Hall, Coventry, on Saturday, June 20, com- 
mencing at 11 a.m., when a disc will toke ginge on 
‘Some Aspects of the Housing Problem and Town 
ee ag The discussion will be opened by Dr. E. H. 
Snell, B.Sc., and Mr. J. E. Swindlehurst, M. Inst. 
C.E. After luncheon at the Kings Head Hotel an 
excursion will be made by brake to Kenilworth. 


“Seis DIcTIONARY OF THE WoRLD’s Press.” By 
Henry Sett. London: Sell’s Advertising Agency, 
Limited, 167 and 168, Fleet-street, E.C. Price 23. 6d.— 
This volume, now in the twenty-eighth year of its exist- 
ence, is divided up into numerous sections, which ma: 
be readily turned to on account of the insertion of sti 
division-cards, having tabs at the top and bottom, on 
which are printed the titles of the section following. 
Thase sections give, for instance, an alphabetical list of 
all London and provincial papers, particulars of all 
London papers, particulars of all 
list of provincial papers . 

wsa complete list of class, trade, and other special news- 
pogers, nonseepasio, &c., and a list of the chief newspapers 
of the Colonies and foreign countries, &c.. Several maps are 
also provided in a pocket at the back of the volume. A 
certain amount of gazetteer information is given in the 
case of towns in Great Britain, &c. The book further 
contains articles on the character of the Press of 
present day, containing severe, but justified, criticism. 
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THE ODDIE-BARCLAY HIGH-SPEED PUMP. 
CONSTRUCTED BY MESSRS. ANDREW BARCLAY, SONS, AND O©0., LIMITED, KILMARNOCK. 
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Tue Oddie-Barclay high-speed differential pump has 
for some time been growing in favour with engineers, 
particularly in mining operations, on account of its 
efficiency, and the general accessibility of its parts. 
For colliery-work the compactness of — ay with 
free access to parts and absence of gearing, small 
number of working parts generally, are important, 
and the Oddie Barclay pump seems to lead the way in 
these features. It is built not only for electric and 
other power-drive, but also for direct attachment to 
piston-rods of steam-engines, and owing to the large 
number of reciprocations made practicable by the use 
of the Oddie-Barclay gear, such steam-pumps are kept 
small, and therefore economical in first cost ; satisfac- 
tory piston speed and steam economy being also 
obtained. 

The pump is made by Messrs. Andrew Barclay, Sons, 
and Co., Limited, of Kilmarnock, who are well known 
as specialists in pumping machinery, and the design 
and results indicate great care and excellency. One 
of the shaft-driven type is illustrated in longitudinal 
section on the present It will be seen that the 
ram-casing A is formed of a single casting, in which 
there are chambers for the suction-valve and the de- 
livery-valve, Between the delivery-valve and the front 

of the ram-casing there is os The ram B is 
iven from the shaft by a crank and connecting-rod, as 
shown. The valves are of the ring type, and have 
rubber buffers over them, which are carried in suit- 
able holders. When the water pressure in the ram 
chamber increases, the rubber buffers compress and the 
delivery-valve C opens. The suction-valve D, however, 
has its movement controlled by a rod which is actuated 
by an eccentric on the pump-shaft. The mechanism 
is so arranged and the movement of the valve is so 
controlled that the velocity of the water through the 
valve is practically constant, and the valve is so adjusted 
that it is closed by the time the ram has reached the 
end of its stroke, and so slip is avoided. An air 
vessel E of ample capacity is provided, the air supply 
to which is kept up by means of a small air-pump, 
such adjunct being highly desirable in cases where the 
head of water is high. Every mining man knows the 
difficulty of keeping air-vessels supplied with air when 
under high heads of water. alt the main bearing 
8 are supplied with forced lubrication from an 
oil-pump on the shaft ; this, being one of the first appli- 
cations of forced lubrication made to mining pumps, is 
certainly meritorious. 

These pumps are of the quick-running type now 
coming much into use, and, as giving some idea of what 
may be expected from them, some tests recently carried 
out by Mr. Charles Latham, Dixon Professor of Mining 
in the University of G w, are interesting. The tests 
were undertaken at the latter end of last year, with a 
belt-driven single differential horizontal pump having a 
ram 5 in. and 7,', in. in diameter, with a stro © of 9 in. 
It.was driven by a new 74-brake-horse-power electric 
motor, and an efficiency curve supplied by the makers 
was used, from which to calculate the horse-power 





passing from the motor. It was the opinion of the 


experimenters that this was a perfectly safe method 
to adopt, because any over-statement of the motor 
efficiency would only make the efficiencies obtained 
from the pump appear smaller than they were in 
practice. The height of the suction lift was 10 ft., 
and ae delivered into a water-tight tank or 
box fitted with a weir in order to equalise the flow of 
water to two sluices which disc into one or 
other of two measurifg-tanks, on each of which there 
was a graduated scale reading to gallons, and the two 
sluices were so arranged that when one was opened 
the other closed. Throttling the delivery by means 
of a sluice-valve was adopted as a means of providing 
& pressure corresponding to a natural head; and a 
ety-valve was provided in order to prevent the 
per being broken in case the sluice-valve should be 
accidentally shut while the pump was running. Each 
of the tests made was repeated three times, and the 
observations were checked by two observers. The 
results of the tests showing the various efficiencies are 
given in the table below :— 
Summary of Tests on Pump Efficiency. 
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The reason why the makers have considered it im- 
portant to control the suction-valve mechanically in 
this pump, and not the delivery-valve, is because the 
latter has the weight of the whole column of water 
to shut it, as well as the rubber pad above it, and it 
is automatically closing while the ram is stopping ; 
whereas the suction-valve has the return-stroke of 
the ram to shut it, which is not quick enough. What 
is required is to shut the suction-valve before the ram 
turns at all, otherwise there would be, at the end of 
the suction-stroke, a certain percentage of slip. The 
pumps are said to work very silently. They are made 


in ten sizes, capable of discharging from 50 to 350 | j 


gallons per minute. 





New LicutTHovusr.—The traffic committee of the River 
Wear ission has had under consideration a pro- 
posal for the erection of a new lighthouse at the seaward 
end of the old north pier at the harbour entrance, and the 
exhibition therefrom of new lights in place of those which, 
since the removal of the old lighthouse, about five years 


NOTES FROM THE UNITED STATES, 
PHILADELPHIA, May 28, 

ALL the tin-plate mills are running to full capacity 
with a season’s orders to fill. The price is 3.89 dols. for 
100-lb. coke plates. Galvanised plates are also active, 
and all kinds of sheet are doing measurably better than 
a month ago. Heavy deliveries of merchant bar and 
merchant sheet for agricultural p placed last 
year are being made. The past week has aes 
extraordinary activity in pig iron due to the very low 
level prices reached. Southern furnaces, with their 
recognised advantages, have secured the bulk of the 
business. It is not believed that this activity is the 
ushering in of a long period of heavy buying, but 
it is now accepted that, so far as Southern iron 
is concerned, prices are at bottom. There is no 
occasion for further reductions. Northern makers 
cannot follow, but must simply wait until increasing 
demands will absorb their accumulations and warrant 
blowing-in of furnaces. Northern makers of basic pig 
are now negotiating with prospective buyers for large 
quantities of material. Only a moderate demand pre- 
vails for the various forms of finished steel, the 
absence of the railroad demand constituting a most 
serious drawback. In a broad sense steel-trade con- 
ditions are no better than they have been. 

Supplies of all kinds of crude material are practically 
nothing. The Presidential nomination, not far away, 
will probably determine a good many large buyers as 
to the course to be pursued. A few words on the 
business bearings of the political situation may not be 
out of place. The nomination of an extremist by the 
party out of power, especially of a professional 
aspirant, would be unfavourably regarded by the 
business interests. The nomination of the present 
incumbent would be intensely opposed by the great 
commercial and financial interests. The nomination 
of @ man of conservative instincts, who might be 
amenable to reason from the standpoint of the rail- 
roads and banking interests, would be hailed with joy 
by those interests. 

Copper interests are imistic over the copper 
situation. Lake, 123; electrolytic, 123. 

Holders of lead are firm in their views at 4.40. 





British ENGingegine Sranparps Copgp Lists, 
Vout. V.—The fifth volume of the British Engineering 
Standards Coded List, issued by authority of the neer- 
ing Standards Committee, has just been published, and 
tes to steel for shipbuilding and marine boilers, cast- 
ings and forgings, together with a marine code, the latter 
compiled by Mr. James Adamson, honorary secretary of 
the Institute of Marine Engineers. Coded tables of stan- 


= adh pw gy &c., and particulars of the 
‘or struc 8 t 
British Standard tests and test-pieces. The code is 
divided into a marine and an engineering code. Exclu- 
sive of advertisements, the volume is of about 400 pages, 
and may be i = 





ago, have been shown from a mast at the end of the pier. 
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THE PEDERSEN 


GEAR-CUTTER. 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, ENGINEERS, ERITH. 





Fies. 3 anp 4. 


Fie. 5. 


On this page and on page 754 we give illustrations 
of a highly ingenious gear-cutting machine of an unusual 
type, the design of which is due to Mr. M. Pedersen, 
of Dursley, whose name is, perhaps, best known as the 
designer of a very effective pattern of safety bicycle. 
Gears are commonly formed either by milling or by 
hobbing, but in the Pedersen machine the operation 
of forming the tooth is one of planing, but carried out 
in such a manner as to secure a very high rate of out- 
oe ate by the makers—Messrs. Vickers Sons and 

axim, Limited, Erith—to be from two to three times 
that of any other type of gear-cutter. 

A front view of the machine is shown in Fig. 1, 
and a rear view in Fig. 2, 754. These views 
represent the No. 2 size of the machine, which will 
cut wheels from 3 in. up to 15 in. in diameter and up 
to 4-in. width of face. The over-all dimensions of 
the machine are 4 ft. by 3 ft., and it weighs 14 cwt. 
Any number of teeth can be cut from twelve up to 
one hundred, advancing by unite, and beyond the 
latter figure any other number, within reason, can be 
cut by effecting the division in multiple st 5 
_ As already stated, the cutting action of er sinbten 
is based on that of the planer or shaping-machine. 
There are, however, two cutting-tools provided, which 
are mounted on a rocking-arm below the wheel to be 
cut, as indicated in Fig. 1. This arm is mounted on a 
saddle which is reciprocated to and fro under the 
wheel to be cut by a connecting rod driven by an 
eccentric of variable throw. A view of the two tools 
a on the rocking-arm is shown separately in 

ig. 3, above, whilst in the foreground is one of the 
cutters, represented alone. It consists, it will be seen, 


of astraight bar of steel formed to the required shape of 
the tooth, and ted at the sides, 80 that it is 
absolutely secure from 


ipping, when in place, under the 
uts 


Pressure of the heavy c en. One tool serves as 








a roughing cutter, and the other as a finishing cutter. 
In Fig. 1 the roughing cutter is to the left, and when 
the stroke of the machine is from left to right the 
rocking-arm ing the tool is swung up, so that 
this cutter acts on the metal ; whilst on the return 
stroke the other, or finishing cutter, is the one in 
action, and the roughing cutter clears the work. The 
arm rocks only at the end of each stroke, and dur- 
ing the actual operation of cutting is firmly locked 
in position. Heavy cuts cannot, it is well known, be 
taken with a tool cutting both on its sides and its 
point. Hence matters are arranged so that the 
roughing cutter clears the sides of the teeth, and cuts 
practically only at its point, whilst the finishing tool 
cuts only at its sides. Owing to this arrangement, 
moreover, & single —s cutter suffices for a con- 
siderable range of wheel diameters. It is also well 
known that heavy cuts and a high finish are ‘‘ incom- 
patibles,” but a heavy cut is necessary if a large out- 
= is to be obtained. In the present machine the 
ifficulty in question is overcome by the adoption of 
acam-feed. This gives large feeds during the earlier 
portion of the work of cutting the teeth, but fine 
feeds for the last few strokes made in completing a cut. 
This feed is obtained by mounting the wheel to be 
cut on a saddle moving on a vertica) slide. Sprin 
clearly visible in Fig. 1, tend to raise the saddle 
against a stop, the height of which can be 
to suit different diameters of wheel by means of an 
adjusting-screw. During the ration of forming a 
tooth the saddle, carrying with it the wheel being cut, 
is forced down against the pressure of the sprin 
by a bell-crank lever, one arm of which hangs nearly 
vertically, and is visible near the of the. machine 
in Fig. 1. Against the vertical face of this arm presses 
a cam mounted near the centre of the u hori- 
zontal shaft shown in Fig. 1, and this shaft is rotated 

















by worm-gearing, as shown on the right, thus giving 
the feed towards the cutting tools. When the cam 
completes a revolution the bell-crank is momentarily 
released, and the springs mee | draw up the saddle; 


the dividing gear is then operated and a fresh cut com- 
menced. The bell-crank in question has an adjustable 
fulcrum, and by altering the position of this any range 
of travel desired is readily obtainable. A graduated 
slide shows the proper position of the fulcrum for any 
depth of cut ——— The rate of the feed is adjust- 
able by means of a friction disc gear, shown separately in 
Fig. 6. On reference to Fig. 1 it will be further observed 
that two worms are shown on the vertical spindle which 
leads from this friction drive. One of these worms 
has treble the pitch of the other, but the wheel is 
hobbed to gear with either, so that the rate of feed 
can at any time be multiplied or divided by three by 
simply sliding this pair of worms off the spindle, and 
reversing them end for end. The mandrel on which 
the b' 8 are mounted is shown separately in Fig, 4. 
It is, it will be seen, fitted with wedge-shaped claws, 
which engage with slots cut in the flange at the end of 
the dividing spindle, so that the two are rigidly locked 
together. 

As has already been mentioned, the travel ,of the 
tool is altered in accordance with the width of the 
wheel cut by means of an adjustable eccentric. This 
can be seen to the right in Fig, 1, but is ly hidden 
by the connecting-rod there, so that we have shown it 
separately, with this rod removed, in Fig. 5. The 
eccentric strap there shown is solid with ite shaft. 
Inside of it fits.a disc having a pin eccentric to it. 
This disc can be clamped on the shaft in any posi- 
tion, so that. the respective eccentricities of the pin 
and the shaft’ may be added to or subtracted from 
each other. With the smaller throws used with 
narrow wheels the eccentric shaft is speeded up so that 
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more cutting strokes are made per minute. A range 
of eight different 7 is oentlled. 

The indexing of the machine is effected with the 
aid of only two change wheels in gear at any time, a 
feature which tends to ensure the accuracy of the 
dividing. Of these change-wheels, thirty-one are 
provided, ranging from 40 to 97 teeth each, and from 
14 in. up to 34in. in diameter. When the dividing- 

r is set for any wheel, the dividing operation is 
ully automatic, and requires no further attention 
until a wheel of another sizo is to be cut. A chart is 
provided, which makes it an easy matter to set the 
gear for whatever number of teeth may be required. 
Details of this dividing-gear are shown in Figs. 7 and 
8, page 751. The vertical spindle shown to the left of 
the machine in Fig. 1 not only drives the pump supply- 
ing the lubricant to the cutting tool, but also tends to 
drive the dividing-gear. This, however, it does through 
a friction clutch of the cone type, and as, during the 
whole of the e Ige me of cutting a tooth, the dividing- 
gear is locked, slipping takes place at this clutch, 
and the dividing-wheel remains immovable. On the 
outer end of the cam-shaft, from which the machine 
takes its feed, there is, however, a shallow drum, 
which is shown in action in Fig. 8. As the shaft 
rotates, it winds up here the spring shown, and when 
the cut has been finished and the saddle is raised, this 
spring is released, and rotates the sleeve in which it 
rests, whilst a pin mounted on the end of the latter 
pushes away the spindle a, and the latter carries with 
it against the pressure of the spring at b, the whole 
of the index gear sliding on the pin c. The posi- 
tion shown in the figure shows the index gear at the 
end of its outward travel. In making this outward 
movement the teeth in the index-wheel disengage 
themselves from the pins mounted on the — 
cecured to the spindle d, thus allowing the index- 
wheel, which carries a cleck spring, to fly round to 
the — The spindle d is still locked by another 
stop, which now comes into action. As the eccentric 
completes its rotation the index-wheel is forced back 
to its original position by the spring 4, the pins in 
the pin-wheel entering theic respective teeth. This 
backwa:d movement has pushed the remaining stop 
out of position, and the spindle d is now free to rotate. 
The spindle d is driven by a spiral gear from the ver- 
tical spindle already mentioned, which is shown 
in Fig. 8 at c. The rotation of the spindle d effects 
the division by actuating the index-wheel, until the 
stop placed thereon is brought iato action when the 
required amount of travel has been accomplished, the 
blank having been rotated through a space correspond- 
ing to one tooth, and a fresh cut can be commenced. 
The two change wheels which intervene between the 
index gear and the large worm-wheel on ths maio 
spindle of the machine are clearly visible in Fig. 1, 
whilst a section showing the lower of the two and the 
worm actuating the main worm-wheel is represented 
in Fig. 7. The drive here is again, it will be scen, 
not positive but frictional. 





ITALIAN Port IMPROVEMENTS.—It is reported that the 
following sums, among others, have been assigned to 
various port improvement worksin Sicily :—Port Augusta, 
40,0007 , fora jetty; Messina, 48,400/., forquays; Riposto, 
40,000, for a mole; Siracusa, 42,800/., for jetty and 
quays; Termini, 40,000/., for lengthening the mole and 
building a jetty ; Mazzaro, 10,000/., for a breakwater, &c. 


SwepisH State Porcuase or Iron-Ork Deposits.— 
The Swedish Parliament, on May 29, passed the Govern- 
ment proposal for the State purchasing the Svappivaara 
iron ore deposits, to which reference was made in EncI- 
NEERING for the same date. The First Chamber passed 
the measure by 78 votes to 25, and the Second Chamber 
by 133 votes to 63. The purchase sum, it will be remem- 
bered, was 8,500,000 kr. 

Tue InstiroTion oF Civi, Excrngers.—The conver- 
sazione held by Sir William Matthews, K.C.M.G., and 
the Council of the Institution of Civil Engineers, took 
place on Thursday evening, the 28th ult.; and in accord- 
ance with the precedent set last year was held in the 
Royal Albert Hall, the visitors were received by the 
President and hisdaughter, Miss Matthews. The attend- 
ance of members and guests was large, for the weather 
was most favourable and the programme an attractive 
one, There was, however, no unpleasant crowding, and 
th» arrangements for th» comfort of membars and their 
fri nds were all that could be desired. This was chiefly 
due to the fact that the visitors were not on this occ:- 
sion confined to the body of the hall, but were also 
accommodated in the boxes round the buildi This 
was much appreciated, as was proved by the large 
number of visitors who took advantage of the priv:- 

The hall was very tastefully decorated, and 
the musical programme prov.d:d gave great satisfac- 
tior, ore of the chief attractions being the charming 
tinging of Mis — Nicholls and Mr. Plunkett Greer, 
whose a of various songs was much appreciated. 
The string band of the Royal Artillery, under the con- 
pene ees , Mr. = C. Stretton, ly a » performed _ Teg 
large hall during the early part o: evening, while in 
the small hall the Hartford Vocal Quartette was a 
source of great attraction. Altogether the evening proved 
a most enjoyable one. 





NOTES FROM THE NORTH. 

Glasgow on, ‘ate alr aoe 
Pig-Iron Market. — Last ursday morning 
the pig-iron market was quiet, and the tone easier. The 
turnover consisted of two lots of Cleveland warrants at 
49s. 10d. five and eight days, and at the close sellers’ 
quotations were 49s. 104d. cash and one month, and 49s. 9d. 
three months. In the afternoon no dealing of any kind 
took place, and prices of Cleveland warrants were un- 
changed at 49s. 104d. cash and one month, and 49s. 9d. 
three months sellers. On Friday morning the market con- 
tinued quiet, but the tone was firm, and Cleveland warrants 
—1500 tons—changed hands at 503. 1d. five days, and at 
503. twelve days and July 14. Closing sellers quoted 3d. 
up, at 50s. 14d. cash and one month, and 5Cs. three months. 
In the afternoon Cleveland warrants were steady, and 
1000 tons were done at 50s. three months. The cash 
—— was dearer at 50s. 44d. sellers, there were no 
eclared sellers for the month ition, and three 
months’ sellers quoted 503. On Monday a the 
market opened with a strong tone, and about tons 
of Cleveland warrants were dealt in at 50s. 44d. cash, 
503. 5d. four days and one month, and 50s. 3d. three 
months. Closing sellers quoted 503. 5d. cash, 503. 
one month, and 503. 34d. three months. At the after- 
ncon session pric3s were again rather stronger, and 
Cleveland warrants were done at 50s. 6d. cash, one 
month, and at nine and twenty-five days, and at 50s. 4d. 
three months. The closing quotations were 503. 7d. cash 
and one month, and 503, 4d. three months sellers. The 
business amounted to 3000 tons. On Tuesday morning a 
strong tone prevailed, and about 4500 tons of Cleveland 
warrants changed hands at from 50s. 104d. to 51s. cash, 
50s. 11d. ten days, from 503. 9d. to 50s. 104d. one month, 
and at 50s. 6d. August 7 and three months. At the close 
sellers quoted 51s. cash, 50s. 104d. one month, and 50s. 9d. 
three months.: For a long time hematite has not been 
goaes, but on Tuesday sellers offered it at 593. 7}d. cash. 
n the afternoon the market was the turn firmer and 2500 
tons of Cleveland warrants were dealt in at 50s. 11d. 
seven days, 50s. 104d. one month, and 503. 74d. three 
months. Closing quotations were 51s. 1d. cash, 50s. 11d. 
one month, and 50s. 9d. three months sellers. When 
business was resumed to-day (Wednesday) morning, the 
tone of the market was a little easier. The business 
only amounted to 3500 tons of Cleveland warrants at 
50s. 94d. nine days, 50s. 10d. six days, from 50s. 104d. 
to 503. 9d. one month, and from 50s. 8d. to 50s. 6d. 
three months. At the close sellers quoted 503. 10d. 
cash and one month, and 50s. 7d. three months. Hema- 
tite was quoted unchanged at 593. 74d. cash sellers. 
In the afternoon the market was dead idle, no trans- 
actions taking place; the tone was a shade easier, and 
+g gar ong were 50a. 9d. cash and one month, and 
50a. . three months sellers. Cash buyers quoted 


50s. 84d., and one month buyers 503. 74d. The follow. 
ing are the market egg for makers’ (No. 1) iron: 


errie, 61s. 6d.; Calder, 623. 6d. ; 
Langloan, 68s. ; and Coltness, 88s. (all 
w); Glengarnock (at Ardrossan), 
ith), 633. 6d.; and Carron (at 


—Clyde, 61s. ; G 
shipped s) Gis 
Ip ad 
623. 6d.; Shotts (at 
Grangemouth), 78s. 6d. 
Sulphate of Ammonia.— The sulphate of ammonia 
market is quiet, and the price is round 12/. 7s. 6d. per 
ton for prompt business, Glasgow or Leith. The shi 
ments from Leith Harbour last week amounted to 815 
tons. 
Scotch Steel Trade.—The close of the labour trouble 
in the shipyards has not brought any rush of orders to 
the local steel-makers, largely because shipbuilders have 


only a limited amount of work on hand. If the latter, | ,oon 


however, would only give out orders for their require- 
ments of steel, things would undoubtedly be much better 
than they are ; but they are holding back in the mean- 
time, in expectation of some concessions in prices. The 
steel trade is therefore in very much the same position as 
it has been for some time back, and the majority of the 
works are only employed for part of each week. The 
export trade is fair, and the demand for structural material 
continues good. Official prices are unchanged. 


Malleable-Iron Trade : Cut in Prices.—For some months 
there has been trouble in the malleable-iron trade of the 
West of Scotland, due to several firms in the Coatbridge 
district, who are outside the West of Scotland Malleable- 
Iron-Makers’ Association, cutting prices. In order to 
arrive at some satisfactory understanding, several meet- 
ings have recently taken p between the parties inte- 
rested, but these were not successful, and so a war of 
prices has practically been started. A meeting of the 

siated makers was held in Glasgow about the end of 
last week, when the matter was considered, and it was 
then resolved to make a reduction of 7s. 6d. per ton in 
the price of iron and steel bars. The basis price for 
crown bars is now 6/, 23. 6d. per ton, less 5 per cent. This 
reduction does not, it appears, apply to broad hoo 
rivet and bolt iron, and a number of other sections which 
are not made by the independent firms. It is stated to- 
day that little new business has been booked at the 
reduced prices, and that buyers are keeping back their 
orders in anticipation of a further reduction. 


Scotch Pig-Iron Trade.—Little change has taken place 
in the Scotch pig-iron trade recently, but makers report 
a fairdemand. Early this week there was a good inqui 
in the market for several thousand tons for Italy, for deli- 
very during the autumn, Hematite is very quiet. 


Wages in the Iron Trade Reduced. — Mr. John M. 
MacLeod, C. A., Glasgow, has made the following intima- 
tion to Messrs. James ©. Bishop and James Gavin, joint 
secretaries of the Scottish Manufactured-Iron Trade Con- 
ciliation and Arbitration Board:—‘‘In terms of the 
remit, I have examined the books of the employers. for 


TY | and that the 





March and April last, and I certify that the average 
realised net selling — at works brought out is 6/, 
10s. 5.95d. per ton. is means a reduction of 24 per 
cent. in the wages of the workmen.” . 


Hi Reduced in Price.—Makers of iron hoops have 
to reduce prices by from 53. to 2s. 6d. per ton, 
according to the various sizes. 


Shipbuilding.—The Scotch shipbuilding report for the 
month of May makes very poor reading, owing largel 
to the unfortunate dispute and lock-out of the =a 
workers. The new contracts booked during the month 
were very few in number, and now, with the yards open 
to the workmen, there is exceedingly little work for them 
todo. It is to be hoped that an early improvement in 
the isn 4 of new orders will take } omen The total output 
from the Scotch shipyards during the month of May 
was 33 vessels, with an aggregate of 14,582 tons, making 
the fi for the past five months up to 179 vessels, of 
144,087 tons. The Clyde’s share in the above totals is, for 
the past month, 25 vessels, of 11,072 tons, as against 40 
vessels, of 62,246 tons, for May of last year; and for the 
past five months, 121 vessels, of 114,826 tons, as against 
138 vessels, of 242,392 tons, for the same period of 1907. 


54d. | Of the vessels launched during May, the largest were :— 


The steamer Dondo, 3960 tons, by Messrs. Russell and 
Co., Port — ; the steamer Wacousta, 3521 tons, by 
Messrs. A. M*Millan and Son, Limited, Dumbarton ; and 
the steamer Prinz Hohenlohe, 2000 tons, by Messrs, 
Gourlay Brothers and Co., Limited, Dundee. All the 
other vessels were much smaller, and ranged from about 
700 tons down. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Cammell and the Cunard Company.—Consider- 
able interest has been aroused during the week by a report, 
said to be on good authority, that negotiations are on foot 
between Messrs. Cammell, Laird, and Co. and the Cunard 
Company in connection with the undertaking of repair 
work which may be required for either the Lusitania or 
Mauretania. his has been due, it is stated, to the 
excellent facilities for such work that are afforded at 
the recently-opened —— = wet docks of Messrs. 
Cammell at their Tranmere Bay yards. The great size of 
the Cunarders makes dry-dock accommodation for them 
on the Clyde or Tyne impossible. 


An Appointment.—An interesting announcement has 
been made in connection with the general managership 
of the Yorkshire ~— Company, Meadow Hall Steel 
Works, Sheffield. r. J. D. R. Phillips has accepted 
the position, after occupying an important appointment 
for the past eleven years at the Great Northern Railway 
Company’s locomotive and wagon works at Doncaster. 
Mr. Phillips took up his duties in Sheffield on the 1svinst. 


Iron and Stecl.—The position of affairs in the heavy 
trades of the city remains practically unchanged, though 
considerable uneasiness has been caused by reports from 
the Continent in regard to keener competition. Belgian 
manufacturers are particularly alive just now in exploit- 
ing their bars, which they offer at 5/. 103 , against South 
Yorkshire prices of 7/. for similar, but, as is generally 
conceded, better material. The same attitude is being 
pa 9 by large makers of ordinary and high speed 
tool-steel abroad, and this is amplified by extensive re- 
modelling of plant. This, combined with the high price 
of fuel, has all along tended t» cause busines to sag. 
New orders have been few and far between from home 
customers, though foreign and colonial contracts have 
been fairly regular. Railway companies abroad have 
providing fairly lucrative business, the demand 
chiefly being for rails, tyres, axles, and similar mate- 
rial. The most prosperous branch of local industry 
has been that devoted to agricultural implements and 
machinery, and good business has been done by makers 
of light gardening and other tools, the demand for both 
varieties being very good. Large orders for sickles and 
scythes have been received from Canada, South America, 
and New Zealand, and there is also a steady demand for 
all kinds of machine knives. Makers of saws and 
carpentry tools have been doing fairly well, but a general 
slackness prevails in the file and rasp branches, Russia 
being the only prominent market for these productions 
just now. 


South Yorkshire Coal.—With the recent spell of hot 
weather it is natural that the house coal trade should have 
fallen considerably, notwithstanding the decrease of 1s. 
conceded by owners in South Yorkshire. Best Barnsley 
hards are stationed at 12s. to 12s. 6d. per ton, the former 
being the pit quotation. Steam fuel sells briskly, heavy 
supplies being sent to the coast both for shipping and 
expord. Prices for this blend have remained steady at 
103. 6d. per ton. The question of renewing railway con- 
tracts has been receiving much attention both by owners 


PS, | and companies, and it is expected further allocations will 


be effected within a short time. 








Persona, —We are requested to state that Messrs. 
William Geipel and Co., of Vulcan Works, St. Thomas’s- 
street, S.E , now hold the agency for liconite cables and 
insulation, to the tests of which we recently referred, 
are exhibiting this material at the Franco- 
British Exhibition on behalf of Messrs. Hendricks and 
Co., of Amsterdam.—The European business of the Joseph 
Dixon Crucible Company, of Jersey City, U.S.A, bas 
been transferred to Messrs. Knowles and Wollaston, who 
have acted as the firm’s Euro business managers for 
several years. Messrs. Knowles and Wollaston will con- 
duct their business, sapere, from the present address 
of 26, Victoria-street, Westminster, 8.W. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Fairly satisfactory and 
encouraging accounts are given concerning all descriptions 
of pig iron, and the most cheering feature of the market 
is the confidence in the future which is now displayed. 
Many traders take a sanguine view of prospects, and sales 
on forward account have been made at about current 
rates. Some contracts have been entered into for deli- 
very of Cleveland iron over the autumn months. Ship- 
ments of pig so far this month are only moderate, but 
they are expected to improve. The fact is that there is 
little makers’ iron to be had, and demand for Cleveland pig 
is such that in order to meet current requirements the war- 
rant stores are now being drawn upon at the rate of about 
1000 tons perday. The quantity of Cleveland pig in 
the warrant stores is now only 60.000 tons. No. 3 g.m.b. 
Cleveland pig is 51s. f.o.b., and No. 1, which is quite as 
scarce as No. 3, is ising 53s. 6d.; whilst No. 4 foundry 
and No. 4 forge are 493. 94. and 493, respectively. East 
Coast hematite pig is steady, and is selling fairly well 
to Sheffield consumers and to foreign customers, and 
local demand is expected to improve. Nos. 1, 2, and 3 
stand at 57s, and some of the leading producers are 
inclined to ask a little more. Spanish ore is dull, but 
dealers are very reluctant to make concessions. Rubio, 
of 50 per cent. eg 4 is 15s. ex-ship Tees, and sellers 
declare that to be the lowest possible price they can 
afford to charge under the present conditions. ine- 
owners in Spain are my i 
the rates they have asked for ore for some time past. 
Manufactured Iron and Steel.—An anticipated reduction 
has been made in iron bars and iron ship angles, each of 
which has been lowered by 5s. per ton. Notwithstand- 
ing this drop, however, quotations are still so much above 
the prices of Scotch material that producers north of the 


to be adhering firmly to} p 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for steam-coal has been some- 
what restricted, although quotations are or. 
changed. The best large steam-coal has brought 16s. to 
16s. 3d. per ton, while second qualities have ranged 
from 14s. to 15s. 6d. per ton. With the arrival of summer 
the demand for house coal has naturally become quiet ; 
the best ordinary qualities have brought 15s. to 16s. rg 
ton. No. 3 Rhondda has made 19s. 3d. to 193. 6d. 
per ton. Foundry coke been quoted at 183. 6d. to 
21s. per ton, and furnace ditto at 16s. to 17s. 6d. per ton. 
As regards iron ore, Rubio has made 14s, 3d. to 14s. 9d. 
per ton upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 

Devonport Water Works.—The water works committee 
of the Devonport Town Council reports that the income 
for the past financial year amounted to 17,949/., while the 
working expenses were 6333/., leaving a profit of 11,616/., 
of which 10,320. was absorbed by interest charges. 
line of pipes is being laid from Roborough to Dousland, 
and a service-tank is being constructed at Dousland. The 
pipe-line is 5} miles in length, and it is now nearly com- 
pleted. The tank will also be shortly ready for service. 

More Welsh Coal.—After several years of p toi 
work, the Great Western Colliery Com Limited. 
has now opened out the 5-ft. seam in the lower coal- 
measures at the Maritime Colliery, Pontypridd. Several 
hundreds of men will be employed. 


Submarines for the Mancwuvres.—The submarines of the 
class are preparing for Fleet mancuvres in July. The 
Devonport flotilla will leave Plymouth for Portsmouth 
about the middle of the month, en route for the Nore. 
The Forth is the dépét ship; her wireless equipment 
is being improved. 

Rhondda Tramways.—Progress is being made with the 
development of tramways in the Rhondda Valleys. On 


Tweed are able to compete in this district with Cleveland | Frid 


makers. Steel-rail manufacturers keep busy, and are 
pretty well sold to foreign customers. mmon iron bars 
are 6/. 15s.; best bars, 7/. 2s. 6d.; best best bars, 77. 103.; 
iron ship-angles, 67. 15s. ; pons iron, 5/.103.; iron and 
steel ship-plates, each 61. 53.; iron and steel boiler-plates, 
each 7/. 5s.; steel ship-angles, 5/. 17s. 6d.; steel strip, 
61. 15s.; steel hoops, 7/.; and steel joists, 5/. 17s. 6d.—all 
less the customary 24 per cent. discount. Cast-iron chairs 
are 3/. 103.; cast-iron columns, 6/. 103.; and heavy steel 
rails, 5/. 153.—all net cash at works. 


Manufactured Ironworkers’ Wages.—The accountant 
to the North of England Board of Arbitration has certified 
the average net selling price of iron rails, plates, bars, 
and angles for the two months ending April 30 last at 
61. 17s. 6.11d., as against 7/. 23. 3.74d. for the previous 
two months, and in accordance with sliding-scale arrange- 
ments ironworkers’ wages for June and July will be the 
same as prevailed during the preceding two months. 


Iron and Steel Shipments.—For the month of May 
returns show shipments of iron and steel to have amounted 
to 185,935 tons, of which 115,555 tons were pig iron, 
13,089 tons manufactured iron, and 57,291 tons steel. 
Pig-iron clearances thus fell short of anticipation by about 
10,000 tons. Of the pig dispatched, 99,287 tons went 
from a and 16,268 tons from Skinningrove, 
shipments from the latter port going: 15,181 tons to 
Scotland, and 1087 tons abroad ; 73,054 tons of the pi 
iron sent from Middlesbrough went foreign, and 26,23 
tons coastwise. Germany was the biggest importer of 
pig, receiving 19,970 tons, whilst Scotland took 15,500 
tons; Italy, 13,510 tons; France, 11,698 tons; Holland, 
7009 tons; and Japan, 4405 tons. Of the manufactured 
iron cleared, 7117 tons went abroad, and 5972 tons coast- 
wise ; and of the steel shipped, 50,388 tons went foreign, 
and 6903 tons to coastwise customers. India was, as usual, 
the largest purchaser of both manufactured iron and steel, 
gg 3720 tons of the former, and 11,143 tons of the 
atter, 





Exgcraicrry Svppcy in Berctum.—The Belgian Govern- 
ment has ~~ concessions for large provincial power- 
stations in Brussels, Antwerp, Ostend, and Charleroi. The 
concessions are for twenty-five years, at the expiration of 
which the whole plant will become the pe pend of the 
Government, which reserves itself the right of supervision 
and of purchase. It is proposed to arrange the mains in 
such a way that one district may nlp. another ; the light 
railways are to be made electric. he contractors will 
have the privilege of supplying the Government and the 
public railways; it is thought that they will be able to 
Eovite electricity for nearly the whole of the kingdom. 

funicipslities cannot grant concessions for more than 
eighteen years. 





Density Or GRAPHITE.—It is often suggested that 
carbon exists really in a good many more than the gene- 
rally assumed three modifications—charcoal, graphite, and 
diamond—and a similar suggestion is made for silicon. 
The great discrepancies in the densities of apparently 
~ carbons of the various modifications are quoted in 
avour of this assumption. The density of amorphous 
carbon ranges from 1 to 1.6; of graphite, from 1.8 to 
2.6; of diamond, from 3.50 to 3.51. H Le Chatelier and 
8. Wologdine have recently redetermined the density of 
Seehite from eight different sources, natural and arti- 

cial, by floating the acca specimen on a mixture of 
ethyl ether with tetrabromo ethane. The specimens were 
Previously purified with unusual care by treatment with 
nitric acid, fused potassium hydroxide, and hydrochloric 
acid, drying at a dull red-heat, and finally compressing 


under 5000 atmosph Wi i 
different qechine olbaens ith these precautions the 


gave the came density of 2 255. 





riday a test was made of the first section between Fern- 
dale and Porth. Mr. H. J. Nisbett, chief engineer, 
hopes to have the system in operation in about a month. 


Newport.—Although the Great Western Railway Com- 
pany has not yet actually let a contract for doubling the 
tunnel on the Cardiff side of Newport railway station, 
preparations are being made for the work from both sides. 
The Great Western Railway Company is widening the 
line on the Newport side of the tunnel, and Messrs. 

kay and Davies are widening the outlet on the 
Cardiff side. 


Dowlais.—The Goat Mill has been handling an order 
for heavy steel rails; some metallic sleepers have also 
been turned out. The Big Mill has been going well upon 
lighter finished material—fish-plates, angles, tram rails, 
wae large consignments of iron ore have come to 

and. 








Constancy or Mass In CHemicaL Reactions.—Some 
time ago we drew attention to the long series of most 
careful experiments from which Hans Landolt, of Berlin, 
concluded that there seemed to be a small loss of mass 
during chemical reactions. We also stated that Landolt 
had, on checking his experiments, withdrawn this con- 
clusion. Full particulars of these recent investigations 
have now been presented to the Berlin Academy of 
Sciences ; they prove that any loss of weight observed 
during the fifteen reactions more particularly studied 
would fall within the experimental errors. 





Recent Progress IN AERIAL NAVIGATION.—Since Mr. 
Farman’s successful flight on January 13, when he covered 
a distance of over 1 kilometre, and thus won the Deutsch- 
Archdeacon prize, several experimenters have paid in- 
creased attention to the subject of flight by aeroplane. Mr. 
Farman himself has kept steadily at it, and has several 
times improved on the distance recorded on the date 
named above, while M. Delagrange has been equally 
assiduous, and has on several occasions made some very 
successful flights. In fact, the latest reports from 
Rome, whither M. Delagrange had taken his aeroplane, 
announce a new record, for properly authenticated dis- 
tances, at least. M. Delagrange’s best flight, round the 
Piazza d’Armi, at a height varying from 13 ft. to 25 ft., 
lasted for 15 minutes 26 seconds, and the distance accom- 
plished was 7.917 miles. Undoubtedly M. ~~ 
thus holds the best record of the world, for until the 
figures frequently reported from the United States are - 4 
ported by more substantial proof than has yet been forth- 
coming, they will continue to be received with scepticism. 
As long ago as September and October, 1905, the Wright 
Brothers claimed in a report to the Aero Club of America 
the accomplishment of flights varying in length up to 
24.16 miles. Few people have been willing to accep 
these figures without some hesitation, but quite recently 
reports were made in the on | Press that they had accom- 

lished flights of 25 miles and of 15 miles out to sea an 
Pack, both of which were claimed as world’s records. 
The next world’s record was reported on May 13, when 
the distance stated was 24 miles. Naturally, if the former 
flights held good, this latter one is no record ; but again on 
y 15, a new record of 7 miles in 7 minutes 40 seconds 
was reported, which again suggests that the distances 
reaching into double ~ er were flights of imagination 
only.- Curiously enough, while considerable stress has 
been laid on these later alleged flights (which, it must be 
remembered, are only by reporters hiding behind 
sand dunes) no reference is now e to the claims raised 
by the Wright Brothers two years ago of having solved 
the problem and accomplished flights of over 24 miles. 
The recent wrecking of their machine also tends still 
further to discount the value of their alleged achieve- 





ments. 


d| of an Electric Lighting Scheme,” 


MISCELLANEA. 


Lance extensions are being carried out in the Imperial 
wharves at Kiel. A new electric power-station is bei 
erected, andthe water depth off the new grounds is 
increased to 62 ft., so that a floating dock able to take the 
largest vessels can be moored there. 

The ferro-silicons rich in silicon, pty represented 
by the formule Fe, Si, Fe Si, Fe Sis, are very brittle, 
though they become less so with age, but chemically most 
resistant. According to Jouve, pans cast of these allo 
which behave like white iron, have been used since 1! 
for the concentration of sulphuric and nitric acids. 


An International Photographic Exhibition is to be held 
next year, 1909, at Dreeden, under the patronage of the 
King of Saxony. The exhibits are to be arranged in five 
groups: The Science of Photography, and its Special 
Applications ; Industrial Photography ; Amateur Photo- 
graphy ; The Photographic Industry ; and Photographic 

monstrations. The first group promises to be the most 
comprehensive and important, 
will also be of great interest. 

The question of abandoning the duty on pig iron, scrap 
iron, &c., in Germany is at present being : rly discussed 
in German Parliamentary circles, and an of making 
these commodities free is understood to have many and 
influential friends. The duty on pig and scrap iron is at 

t 10 marks per ton. matter is of considerable 
importance to English ironmasters, who would be the 
first to reap the benefit, but it will also very considerably 
increase imports into Germany from the United States 
and France. 


The Titan Gesellschaft, of Dresden, is introducing 
temper castings containing 0.25 per cent. of titanium. 
According to tests carried out by the Royal Saxon Testi 
Station, the tensile strength of the iron is thereby increas 
+ Ayre 15 to 50 per cent., and the elongation by up to 

per cent. The noety Gane its titanium by the 
Kiihne process, which may be described as a modification 
of the Goldschmidt alumino-thermit process; their tita- 
nium contains 3.35 per cent. of iron, 2.78 of silicon, 0.78 of 
carbon, and 0.35 of aluminium. 


Publicity was recently given to a report that the Great 
Northern Railway was about to build at Doncaster a 
number of locomotives for the Great Central Railway. 
We understand that representations to the effect. that 
such ure would be beyond the statutory powers of 
any British railway were at once made on behalf of 
private manufacturers of rolling-stock, who have since 
ascertained that the railway companies are not now 
taking steps of the nature indicated. A number of 
Great Central carriages which were sent some time ago to 
Doncaster for repairs have, we underatand, been returned 
to the Great Central Spee at Gorton without euch 
repairs having been effected. 


t the second and fourth 





Lonpon Ba.ioon Company.—The London Balloon 
Company of the Royal Engineers has attained the per- 
centage of its establishment requisite for its recogni- 
tion by the War Office as a formally constituted unit, 
and application for such ition has accordingly been 
made. There are still vacancies for drivers and sappers— 
the latter should be men with mechanical training or 
inclination, and, if practicable, with some knowledge or 
experience of balloon or man-lifting kite work. The head- 
quarters are in Regency-street, Westminster. 





Tue INncoRPORATED MonicipaL E.LkorricaL Assocta- 
TI0ON.—The thirteenth annual convention of the above 
Association is to be held at Nottingham from June 30 
to July 3 inclusive, the meetings being under the presi- 
dency of Mr. H. Talbot, of Nottingham, who will deliver 
his opening address at 10.30 a.m. on June 30, at the 
University College. After the address a Pa on “ The 
Experiences of a Convener in the Establishment of an 
Electricity Undertaking” will be read by Mr. Bailie 
Wightman, Convener of the Electricity Committee, 
Govan. After this, at 12.45 p.m., luncheon will be pro- 
vided in the Mechanics’ all, and at 2.30 p.m., 
special cars will leave this Hall for the Trent Bri 
car-shed and repair-shops, where tea will be provided. 
On Wednesday, July 1, there will be a day excursion to 
Dovedale, and members and their friends may leave 
Nottingham (Midland) for Matlock Bath by s train 
at 8.409.m. The return journey will be made by train 
leaving Matlock Bath at 8.40. On July 2, the annual 
gen meeting will be held at 10 a.m. at the Univer- 
sity College, and at 2.30, after luncheon, the follow- 
ing papers will be read and discussed at the University 
College :—(1) ‘‘Some Considerations on the Design of a 
Generating Station,” by Mr. H. Richardson, chief elec- 
trical engineer, Dundee; and (2) **The Reconstruction 

by Mr. C. M. Shaw, 

chief electrical engineer, Worcester. The annual dinner 
will be held on the same day at the Exchange Hall, 
Nottingham, at 7.45 pe On Friday, July 3, io will 
be a meeting at the University College, at 10 a.m., when 
two papers will be read and discussed :—(1) ‘' Alternating- 
Current Accumulator Sub-Stations,” by Mr. A. M. Taylor, 
assistant electrical engineer, Birmingham ; and (2) ‘‘ The 
Work and Sxuipaes of a Testing and < eeene nere | De- 
ment,” by Mr. H. A. Ratcliff, Superintendent of the 

‘esting Department, Manchester ration Klectricity 
Works, At 1 p.m. adjournment will be made for lun- 
cheon, when the official programme is at an end. The 
works of the Brush Electrical Engineering Company 
at borough, and the generating stations the 
Derby | ration, will be open for inspection during 





the visit. - 
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Tue Farapay Socrety.—Tuesday, June 9, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria- 
8.W. Dr. Albert R. Frank will read a paper on ‘‘ The 
Utilisation of py aap Nitrogen in the Production of Calcium 
Cyanamide, and its Use in Agriculture and Chemistry.” 

InsTITUTE OF Mprais.—Wednesday, June 10, at 2.30 p.m., at 
the Institution of Mechanical Engineers, Storey’s Gate, West- 
minster. Sir William White, K.C.B., F.R.S., will preside. 

Tae PHystcaL or Lonpon.—Friday, June 12, at 8 p.m., 
oy 2 general meeting of the Fellows of the Physical Society 
li be held at the Royal College of Science, Imperial Institute- 

, South Kensington, when the resolution which was passed 
at the special general meeting of ‘Fellows held on May 22, 1908, 
will be submitted for confirmation as a special resolution. The 
above ting will be i diately foll d by an ordinary meet- 
ing of the Society, for which the agenda will be:—1. “ Experi- 
ments on a Directive System of Wireless Telegraphy by Messrs. 
Bellini and Tosi. 2. ‘‘On the Lateral Vibration Defiection of 
Clamped Directed Bars,” by Dr. Morrow. 3. ‘On the ce 
of a Conductor of Uniform Thickness; whose Breadth Suddenly 
Ohanges, and on the Sh of the Stream-Lines,” by Professor 
Lees. 4. ‘On the Self-Inductance of Two Parallel Wires,” by Dr. 
Nicholson. 5, ‘‘On Homogen: Radiation,” by Dr. 
Barkla and Mr. Sadler. 6. 
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8 p.m., at Upiversity College, Gower-street, W.C. There will be 
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and of a new instrument for taking soundings in lakes; also a 
short lecture “On the Origin of Mountain Tarns.” - 

Tue Roya Sanrrary IystirvTs.—Saturday, June 13, at 11 a.m., 
at the Parkes Museum, a discussion will take place on ‘‘ The 
Pasteurisation of Milk,” to be opened by Professor H. R. Kenwood, 
M.B., D.P.H., F.C.S8. In the afternoon a visit will be made to the 
Sudbury Park Dairy Farm and the Walker Gordon Laboratories, 
by invitation of Mr. and Mrs. Titus Barham. 
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ULTIMATE STRENGTHS AND 
ELASTIC LIMITS. 


In another column (see page 747) a correspondent 
advances arguments in favour of regarding the elastic 
limit as a better reference base for factors of safety 
than the ultimate strength of a material, which is 
that commonly adopted by engineers. If materials 
acted as they ought to do, he would be undoubtedly 
correct, provided always that it were practicable to 
treat the matter merely from the purely logical stand- 
point. If, indeed, it was possible to find a limit, 
strained below which a material always recovered 
with absolute accuracy its shape and dimensions on 
unloading, it would stand to reason that it was 
uninjured by the load to which it had been sub- 
jected, and this was the view taken by the earlier 
school of experimenters. Experience, however, 
showed that materials under certain conditions 
failed when strained to limits distinctly below the 
elastic limit as fixed by laboratory experiments. 
To a certain extent these anomalies were explained 
by Bauschinger’s conception of an elastic range of 
stress. A material on this hypothesis is safe if 


ts,/ the range of a varying stress on it does not exceed 


a certain value which is approximately constant for 
one and the same material, so that a bar subjected 
to a stress ranging from 0 to 5 tons has the same 
factor of safety as if strained from 5 to 10 tons. 
This hypothesis of Bauschinger was discussed in 
ENGINEERING, August 7, 1891, page 159, and has 
been repeatedly referred to in our columns since. It 
undoubtedly embodies a truth, but since Osborne 
Reynolds’ experiments on very rapidly alternatin 
stresses, it would seem a partial truth only, an 
until these latter experiments have been co-ordi- 
nated with Bauschinger’s theory, it must be held 
that we are by no means under logical compulsion 
to base our working stresses on the elastic limit of 
our materials of construction. 

In actual practical work such a procedure would 
be highly inconvenient The ultimate strength, 
the yield-point, the ductility, and other properties 
fixing the quality of a piece of steel are fairly 
easily determined, but this is not the case with the 
At the best this limit is a highly 
variable quantity, and at the worst there is, as we 
pointed out in the article our correspondent criti- 


oe | cises, high authority for believing it to be a mecha- 


nical Mrs. Harris, non-existent save in the exu- 


769 | berant fancy of its creators. 


Our correspondent remarks that ‘‘ It is no ex- 
cuse, when a bridge has broken down, to plead 


70) that owing to difficulties in the ber | of employing 
a 


the true criterion of strength, a false, but more 
manageable, coefficient was adopted.” It was such 
ideas as underlie the above remark that our article 








was written to combat. No bridge ever has broken 
down, and no bridge ever will break down, because 
the designer nominally based his factor of safety 
on the ultimate strength rather than on the elastic 
limit of the material. Working stresses are not 
really based on either, but actually on experience 
of what metal of a certain quality will, under 
certain conditions, with safety. The quality 
of the metal is determined in part by prescribing 
methods of manufacture and certain limits of 
chemical.. composition, and in part by certain 
mechanical tests. In the latter the ultimate 
strength can be readily and cheaply observed, 
whilst it is commercially impracticable to deter- 
mine with any accuracy the true elastic limits of 
the material. Of course, given a certain ulti- 
mate strength, a certain yield-point, and other 
properties of the steel under discussion, it is quite 
practicable to infer its elastic range with some 
accuracy; but it seems a somewhat roundabout 
procedure to base factors of safety, even nominally, 
on such an indirectly computed factor rather than 
on one of the factors directly determined. 

We note, further, that our correspondent appears 
to hold the view that in the case of cast iron, at 
any rate, there is no correlation between the safe 
working stress and an elastic limit. Is he certain 
that the difference in the stress-strain curves 
(under low loads) of steel and iron is a difference in 
kind rather than in scale? If we understand 
Professor Bouasse aright, that gentleman main- 
tains that under low loads all materials act in 
identically the same way, the difference being one 
of scale only, so that on this showing a process, 
admittedly illogical in the case of cast iron, would 
necessarily be so in the case of steel. 

We do, however, admit that the conception of an 
elastic limit does embody an important partial 
truth, which has been amplified by Bauschinger’s 
conception of an elastic range, which is undoubtedly 
a most important generalisation, even if it is not, 
as we think, a wholly adequate basis for the fixa- 
tion of working stresses. The danger of basing 
working stresses directly on such partial truths 
lies in the fact that users are very liable to forget 
that the truths in question are partial, and disasters 
lie in the direct line of descent from such lapses. 
No such danger arises when factors of safety are 
nominally based upon the ultimate strength of a 
material, since it is now thoroughly well under- 
stood that working stresses cannot be fixed by 
reference to this property of a material taken alone ; 
and hence, when conditions novel to him arise, the 
wise engineer, instead of fixing his working stresses 
from theoretical considerations, makes inquiry as 
to what has been found safe in conditions as nearly 
akin as he can get to those as to which he is 
immediately concerned. This procedure is the 
truly scientific one, and only when the conditions 
are so novel that the required data are wholly un- 
available is the engineer thrown back as a pis aller 
on the more doubtful methods, which our corres- 
pondent would, we gather, wish to make the rule 
rather than the exception. It is often difficult to 
get the academically trained mind to realise that the 
empirical procedure we advocate really constitutes 
the better practice. For instance, in the course of 
a recent paper reese | an experimental research 
on the strength of chain links, published by the Uni- 
versity of Illinois, the authors express the opinion 
that the rules commonly used for the strength of 
chains are unreliable, and that the working load 
should not be more than one-half to two-thirds of 
that commonly taken. This opinion is formed as 
the result of determining the safe working load of 
the chain from theory, whilst actual practice is 
based upon experience, and is therefore infinitely 
more reliable. It is pointed out in the paper in 
question, perfectly correctly no doubt, that apply- 
ing the ordinary laws of resistance to bending, the 
calculated stresses amount to over 30,000 lb. per 
square inch. Obviously, if the elastic limit in the 
usual acceptation of the term formed the proper 
criterion of strength in the present instance, the 
chains in question would be unsafe. Neverthe- 
less, the rules criticised are in daily use, and in 
actual practice the loading is often very substan- 
tially more even than these rules allow. Never- 
theless, accidents from breaking chains are not 
extraordinarily numerous. The explanation of the 
anomaly is, of course, to be found in the fact that 
for round bars, bent in one direction only, the ulti- 
mate strength is a far more reliable measure of the 
load which can be safely carried than is the so-called 
elastic limit. In fact, a round steel bar bent by a 
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non-alternating load is just about three times as 
strong as it ought to be on the accepted theories of 
bending. The error, of course, lies in applying 
these theories outside the so-called elastic limit of 
the material, which, for such cases, does not con- 
stitute the proper criterion of safety. 








THE FRENCH RAILWAY COMPANIES 
AND THE STATE. 

Now that the nationalisation of the railways is 
being mooted in this country, it will be interesting 
to our readers to follow this question in reference 
to the French railways, even although the situa- 
tion of the French railway companies is totally 
different from that of the British companies, and 
that the authority claimed for the State in the 
arrangement proposed in France is much in excess 
of what is asked for in this country. 

It is very generally admitted that railways form 
undertakings of a special character, the manage- 
ment of which has necessarily to be submitted to 
State supervision, seeing that public authorities 
have to intervene in regard to the purchase of the 
required land for the establishment of the lines. 
But while in this country the Government has 
hitherto given practically full scope and scant aid 
to private enterprise in the matter of railways, 
France adopted from the very commencement a very 
different proceeding. In France the State was 
always eager to aid the companies in various ways, 
but, on the other hand, it narrowed down their 
liberty and powers of initiative within very close 
limits. By granting railway concessions—tem- 
porary ones and of short duration—the State 
formed with the companies a kind of association, the 
conditions ruling which were modified more or less 
at different times since the establishment of rail- 
ways in France; but the modus operandi has re- 
mained in force up to the present time. By limiting 
the initiative of the companies, the State reduced 
their spirit of enterprise, and reduced also their 
responsibility. This led also to large outlays, and 
to the State advancing funds for the construction 
of lines upon a system mapped out by the public 
authority, the State guaranteeing for such lines a 
minimum profit. On the other hand, some com- 
panies have, in a sense, become the bankers of the 
State by advancing the funds for other lines, tie 
construction of which was required by the latter. 
By these indications, which appear contradictory 
to some extent, and are, at all events, rather 
involved, it will be seen how close are the bonds 
which unite in France the State and State finance 
with the companies and with their own private 
financial interests. 

When the two first concessions were granted, in 
1835 and 1836, the French Parliament was divided, 
one party claiming the nationalisation of the lines, 
the other being desirous of leaving to private com- 
panies the charge of working the lines built by 
them, notwithstanding the greater or less aid they 
had received in the shape of public funds. A first 
concession was granted in 1840 to a company which 
was known later as the Paris-Orleans Railway Com- 
pany, in which the State guaranteed a minimum 
revenue. At that early date French capitalists 
hesitated about investing their capital in railway 
construction, and the State laid down general prin- 
ciples, which have been followed more or less since. 
In 1842 a Bill was passed for the construction of 
nine main lines, the laying out of which was to be 
effected at the expense of the State, their working 
being entrusted to concessionnaire companies. The 
cutting of the road-beds was to be paid for out of 

ublic funds, the towns and districts served by the 
love defraying part of the expense; the concession- 
naire companies had to build the line and supply 
the rolling-stock. All the material supplied by them 
was to be bought up by the State on the concession 
terminating. 

The period of hesitation above alluded to in 
regard to the financing of railway enterprise was 
of short duration ; it was followed by a period of 
enthusiasm which lasted many years, and one of 
the results of this was to lead the companies to 
take up concessions for too short a period for the 
provision of an adequate sinking fund. In many 
cases also they either undertook to cut the road- 
bed or repaid the State the outlays it had been put 
to under this head. The enthusiasm in question 
resulted in financial difficulty, and in 1847 and 
1848 the State had to grant various facilities to the 
concessionnaires, by allowing them subventions or 





by taking possession of some lines and refunding ! 





the shareholders. New measures had to be adopted, 
and at this period the concessions held by the 
companies who had managed to survive were ex- 
tended to ninety-nine years ; moreover, the move 
ment was completed by dividing the country into 
various systems, the divisions then made being those 
in existence at the present day. The companies 
thus formed agreed to lay down and to operate the 
branch lines connected to their main lines. In 
1859, owing to the considerable expense the com- 
panies had incurred for the construction of new 
lines, a crisis occurred, and the State intervened a 
second time and aided the companies. It will be 
seen, therefore, that the main characteristic feature 
in the French railway systems is the almost con- 
stant association of the State with private enter- 


prise, the State making good the imprudence of the | gra 


companies, and later, as we shall see, asking the 
co-operation of the companies for giving the electors 
the lines they asked for at different times, and 
without ascertaining whether those new lines were 
likely to be paying lines or not. 

New conventions had to be entered into between 
the companies and the State, and in the case of all 
new lines which constituted a too heavy charge for 
the former, the State undertook to make up the 
insufficiency in the receipts of all such new lines, or, 
in other words, to add to the receipts the necessary 
amount to provide for interest on the capital out- 
lay for such lines and for the sinking fund. Should, 
however, the lines laid down formerly yield a 
revenue in excess of that required for remunerating 
the capital borrowed for their construction and 
rae gy and for distributing a reasonable divi- 
dend to the shareholders, the excess in question 
was to be deducted from the complementary sub- 
ventions paid by the State. These State subventions 
are styled ‘‘ guarantee of interest,” and are still 
being made ; they do not form a present made to 
the railway companies, but simply advances of 
funds, loans, on which the companies pay the State 
an interest of 4 per cent. oreover, when the 
companies have receipts sufficient, not only to pay 
the dividends on their various funds, but also to 
yield a profit exceeding a given margin, a part of 
the excess is due tothe State. This means an extra 
division of profits in favour of the partner who 
made advances of funds. 

We thus see that in this matter the State 
acted simply in the same way as a wealthy private 
person would do—it invested its funds in a very 
profitable way ; it took advantage of the timorous- 
ness of French capital, which generally fights shy 
of putting money into local industrial undertak- 
ings. But the fact should not be lost sight of that 
the systems conceded to and built by the com- 
panies are in course of time to become State pro. 
perty, and that the companies could not be ex- 
pected to evince very great eagerness in the con- 
struction of new lines, the ownership of which they 
had to abandon after a given period. 

The new conventions entered into in 1859 be- 
tween the State and the companies remained in force 
practically without alteration up to 1883, when 
fresh conventions were entered into, which for some 
years have met with indignation on the part of 
Socialists, and have led the latter to demand the 
nationalisation of the railways. But in this matter 
the State is placed in a difficult position, for, as 
already alluded to, it has compelled the companies 
to build lines for political party purposes rather 
than for meeting real industrial and commercial 
needs. It gave, it is true, the companies finan- 
cial encouragement to do so, in the form of sub- 
ventions ; this encouragement, however, is only an 
artificial one. Before the date of signing the fresh 
conventions, there were in France a large number 
of branch lines, the concessions for which had been 
granted to smaller companies by the State, the 
latter taking care that traffic on these branch lines 
should not act in competition with that on the larger 
systems ; the State had a direct interest in protect- 
ing, in a measure, the larger systems, in which, in 
fact, it occupied a situation as partner. Under these 
conditions the companies working the branch lines 
necessarily became bankrupt, and the State pur- 
chased the lines at cost price, and refunded the 
shareholders. 

In 1879, the Freycinet programme was put for- 
ward, which provided a general development of 
all the means of communication throughout the 
country. A_ total sum of 3500 million francs 
(140,000,0007.) was to be spent, over a period of 
ten years, in the construction of 5600 miles of new 
lines. The programme also included a sum of 





1500 million francs (60,000,000/.) for developing 
canals and harbours. Construction was commenced 
with funds taken from the Treasury, without ascer- 
taining, in many instances, whether or not the 
lines, if made, were ever likely to yield any com- 
mercial advantage. 

A State Railway system had been constituted 
which took over adjoining branch lines ; the branch 
lines further away from this system were placed 
under separate and costly management. The 
situation was growing day by day more complicated, 
for it was necessary to find a means to enable the 
larger companies to take over the new lines built ; 
and impossible, on the other hand, to devote 
more State funds to the construction of all the 
lines promised to the electorsin the Freycinet pro- 
mme. At this juncture the companies stepped 
in to help the State by obtaining the required 
funds for laying the lines promised in the pro- 
gramme in question, which lines they agreed to 
work notwithstanding the fact that most of them 
were toremain unproductive. It was quite natural 
that the companies should obtain some advantage 
in return, for without their aid the State would have 
found it impossible to keep its promise. This led, 
in 1883, to the signing of fresh conventions between 
the State and the companies above referred to, 
but these agreements did not remove the condition 
of ultimate ownership of all the systems by the 
State, the conditions drawn up in 1859 remaining 
practically the same, but with this aggrava- 
tion—that instead of costing 3,500,000,000 francs 
(140,000,0007.), the new lines cost 6,500,000,000 
francs (260,000,090/.). 

The working of the railway systems by the 
companies had become relatively satisfactory by 
1872, notwithstanding the war, and at that date 
the total sum paid them by the State as a guar- 
antee of interest amounted to 30,000,000 francs 
(1,200,0007.) only. Ia 1882 all the companies, 
except one, were able to commence refunding the 
sums lent them by the State. The future appeared 
much brighter, and it was thought that, owing to 
such favourable conditions, the companies should 
be able to undertake fresh obligations in the shape 
of new unproductive lines, and to work without any 
further—or at all events with much reduced—- 
guarantees of interest. 

By the conventions of 1883 the companies took 
into their system, and worked, the lines built or 
purchased by the State; they agreed, moreover, 
to proceed in the same way in regard to the lines 
the construction of which had been commenced, or 
had been simply planned. The outlay for the 
former—the lines built or purchased by the State— 
was not reimbursed to the State by the companies 
—not directly, at all events ; but in regard to the 
latter, those commenced or planned, the companies 
undertook to contribute 25,000 francs per kilo- 
metre (16001. per mile) towards the construction of 
the permanent way, and quite apart from line 
equipment and rolling-stock, which were to be 
supplied at the companies’ own cost. The con- 
ventions, moreover, included a clause according to 
which the sums supplied under the term ‘‘ guarantee 
of interest,” lent the companies by virtue of the 
conventions of 1859, and repayable to the State 
with interest, were to be refunded in the shape 
of expenditure on the laying of the new lines, 
which were to have been laid by the State, in 
accordance with the Freycinet programme. 

For the establishment of these new lines the rail- 
way companies made various loans ; such loans really 
represented funds advanced by them to the State 
to meet the promises entered into by the latter. 
In this respect the companies became the bankers 
of the State, and, notwithstanding certain statements 
made to the contrary, they rendered the latter a real 
service by helping it out of its difficulty. It was 
quite natural that the companies should reap 
certain advantages in return for having been com- 
pelled to postpone the period at which they could 
pay higher dividends, and the guarantee of interest, 
the distribution of which was about to become un- 
necessary, was re-enacted in the fresh conventions. 

Thus the payment of the guarantee of interest 
remains considered as a loan made by the State 
to the companies, as was the case formerly, under 
the convention of 1859, repayable gradually, 
when there is a balance available with the com- 
panies after the latter have paid their private 
charges upon capital. When the guarantee of 
interest is totally paid up, or when—as is the case 
with the Northern of France Railway Company — 
no debt in the shape of guarantee of interest has 
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been incurred, a fraction = of the profits can be 
paid directly to the shareholders ; the amount ex- 
ceeding this fraction is divided first between the 
State and the companies, this being the division 
of profits above alluded to, in which the State is 
gradually taking the lion’s portion. 

Such are, outlined as briefly as possible, the con- 
ditions which govern the French companies in their 
relations with the State, and, as will be seen, they 
are not without numerous defects. These defects, 
however, should not be exaggerated, and the one- 
sided statements made in some quarters, to the 
effect that the French railways have cost dearly with- 
out giving the country an adequate return, should 
be taken for what they are worth. The companies 
have at times benefited by favourable conditions, 
but these favourable conditions appear to us to 
have been purely and simply compensations for 
the burdens placed upon them, and which they con- 
sented to bear—namely, the function of bankers 
of the State. With regard to the ‘‘ guarantee of 
interest,” which meets with so much disfavour in 
some political quarters, the fact is lost sight of that 
these advances are nothing but loans made by the 
State to the companies, and loans which bear 
interest. These loans would not have lasted so 
long, and would not have reached so high an amount, 
had it not been for a commercial and industrial 
crisis which, among other evils, arrested the remark- 
able development taken by the French railways 
during the years up to 1883. But the situation 
has much improved, notwithstand’ng despon- 
dent predictions ; the psyments in ‘‘ guarantee of 
interest” have been gradually decreasing, and 
some companies have been able to refund part of 
their loans. 

The nationalisation of the French railways would 
not constitute a profitable operation for the Trea- 
sury ; it would not benefit the country either even 
were the working by the State to be as effective as 
the working by the companies, because the condi- 
tions governing the eventual nationalisation have 
been minutely settled by the acts of concession, in 
such a way that the companies—i.e , their share- 
holders and bondholders—should not suffer by the 
transfer. On acquiring the railways, the State has 
to pay each particular company until the expiry of 
the concession an annual sum equal to the net 
revenue of which it deprives the said company. In 
the case of new lines which have not reached their 
normal traffic development, the company can claim 
on the basis of first cost. In no case can the 
purchase price be lower than the revenue guaran- 
teed by the State. If, therefore, the system, 
the purchase of which is contemplated by the 
State, is still in receipt of payments for ‘‘ guaran- 
tee of interest,” the State will still demand from 
the Treasury the sum necessary to complete the 
difference between the net results of working by 
State officials and the minimum sum required to 
cover interest and dead-rent on the sums engaged 
by the company. 

The payment of the ‘‘ guarantee of interest” has 
not been promised to continue until the completion 
of the concassions ; it will cease to be paid several 
years before that time, even should the receipts 
earned by the companies be insufficient for re- 
munerating their capital. If matters were allowed 
to follow their natural course on the terms stated 
in the conventions between the companies and the 
State, the latter would eventually—in the course 
of about fifty years—become the owner of the 
systems without having to pay for anything apart 
from the rolling-stock and the workshops. 





COPPER-MINING IN THE UNITED 
KINGDOM. 

_ Ly comparison with lead, tin, and zinc, the posi- 
tion of copper-mining in the United Kingdom shows 
up very badly to-day, when we look at the output 
of the respective metals forty-five years ago. In 
1863 the output of copper-ore and precipitate was 
210,000 tons, of a value exceeding one million 
pounds, while in 1906 this had sunk to 7478 tons of 
ore and 280 tons of precipitate, worth 39,2441. In 
the last fifteen years, a though fluctuations have 
occurred, the output has remained at much the 
same figure, and we are justified, therefore, in pre- 
suming that the copper-mining industry is by no 
means In a parlous condition, despite its insignifi- 
cance compared with former times. Judging by the 
activity displayed by mine concessionnaires and 
© mpany promoters in 1906-7, when the metal was at 
such a high price, to draw the investors’ attention to 


various British copper-bearing deposits, it is clear 
that the ore is eouohas widely distributed in our 
isles. It may therefore prove of interest to refer 
briefly to some points connected with the copper- 
mining of the past, and the prospects of its resusci- 
tation in the present. In a general review like the 
present one, and where space is a matter of con- 
sideration, details such as exact dates much perforce 
be sacrificed, and references to the past may cover 
the many centuries during which metal-mining has 
been carried on. Accurate returns of old days are 
not available, but there is plenty of evidence to 
show that outside Cornwall and Devon the principal 
copper-mines of past days were those at Parys 
Mountain and Llandudno, in North Wales, and the 
Eston Mine, on the borders of Derbyshire and Staf- 
fordshire. At a very much earlier date Keswick 
was a noted copper-mining centre. The Parys Mine, 
at the height of its prosperity, had the reputation 
of ruling the copper market of Europe, while the 
Ecton Mine yielded the Dakes of Devonshire large 
annual sums as royalties. With regard to the pre- 
sent position of these mines, it may be said that the 
re-opening of the latter in 1868 was not attended with 
success, and that at the former — is only now 
baing obtained as precipitate from the cupreous water 
pumped from the old workings. That the amount 
of metal obtained from this source is by no means 
insignificant is seen by the return for 1906, which 
showsa value of 12,800). Turning now to Cornwall 
and Devon, we have to note a great falling off in 
the yield after 1860, and some explanation of this 
seems called for. The cause seems to lie undoubtedly 
in the tendency of copper- bearing lodes to yield tin 
instead of copper at ie or, to speak more con- 
cisely, the lodes which yield copper ores in the 
killas overlying the secondary granite yield tin 
when they pass into the latterrock. Dolcoath, the 
remier tin-mine of to-day, at one time produced 
arge quautities of copper ores; and the famous 
Devon Great Consols, near Tavistock, whose Ll. 
shares touched such a fabulous figure, was long 
worked for tin and arsenic, when the copper gave 
out at depth. For a good many years now the Levant 
Mine, near the Botallack tin-mine at the Land’s 
End, has been the principal copper-mine in Great 
Britain, though recent returns by no means show 
expansion, or indicate any weakness in the general 
statement that Cornish mines do not improve in 
depth. With regard to Devonshire, the progress 
shown in the last year or two by the Ramsley Mine, 
near Okehampton, rather tends to falsify the pre- 
diction of earlier writers, who spoke disparagingly 
of the prospects of this locality. In 1902 the yield 
was 69 tons of ore, worth 224/., while in 1906 it 
had risen to 910 tons, worth 67321. 

Perhaps the recent revival of tin-mining in Corn- 
wall may stimulate search for new copper pro- 
perties. It seems rather strange that districts of 
such great productiveness in the past should now 
be of such little moment, and it can hardly be that 
good mines do not now exist. 

To look now beyond the fields which have brought 
their prospectors wealth in the past, there is little 
to be said of an encouraging nature in regard to 
the future. Here and there in North Wales copper- 
mines have been worked, but with very partial 
success, and in 1906 returns of copper ore from the 
Principality were entirely wanting. Copper pyrites 
is somewhat widely distributed, but in few districts 
are there indications of a good mine, such as would 
incite to any considerable capital expenditure. 
During last year ore has been raised at the Dolgelly 
mine, where the installing of the new Elmore 
vacuum plant is a matter of close interest and 
importance. There is no doubt that the future 
of Welsh copper-mining will depend largely upon 
the availability of some process of concentration 
other than by water; and if the Elmore process, 
or an electro-magnetic process, can be proved 
satisfactory, it will certainly give an impetus 
to the working of the numerous low-grade de- 
posits which have been located. Apart, however, 
from the coppsr ores propsr, of which the asso- 
ciated matter is principally silicious gangue, there 
isa quantity of complex copper ore at points in 
North Wales, the associated minerals being blende 
andgalena. Up to now no satisfactory dressing opera- 
tion has been evolved for this class of ore, and it 
certainly seems to be a case for the employment of 
magnetic separation. In Cheshire, copper has been 
worked at Alderley Edge, where the new red sand- 
stone is cupriferous, but the workings were aban- 
doned some years ago as unprofitable, and there is 





sittle to encourage future working. Further south-! 





west, in the same county, a copper ore-bearing 
lode was worked over two hundred years ago at 
Bickerton Hill, and also early in the last cen- 
tury. Great efforts have recently been made to 
get capital to start again, but without success, 
so far. There is undoubtedly copper ore avail- 
able, but the public are somewhat shy of British 
copper ventures, and the property requires a good 
deal of development work to prove the lode at 
depth, thus necessitating a considerable working 
capital. In Shropshire also copper is found at one 
or two places, but there are no indications, as far as 
we are aware, of a profitable mine. Going further 
north, the metal has been obtained for years past 
at small mines near Coniston, but with very vary- 
ing degrees of financial success, and we do not look 
for any expansion in that neighbourhood. York- 
shire, after an absence of several years from the 
list of copper-producing counties, has in the last 
two or three years regained its place. The mine 
now being worked, which yielded 341 tons of 7 per 
cent. ore in 1906, is situated on historic ground at 
Richmond. It was in the immediate neighbour- 
hood that copper-mining was carried on in the reiga 
of Edward I L, a mining grant having been given 
in 1341 by this monarch to a company of mining 
adventurers, at the head of whom was the 
Duke of Gloucester, the King’s son. It was at 
about this psriod also that the copper-mines at 
Keswick were being worked. In the woods near 
Richmond the writer, assisted by information ob- 
tained locally, has unearthed the remains of copper- 
smelting furnaces, and obtained samples of slags, 
though these msy refer to a later period than the 
XIVth century, as entries in the Hudswell Church 
registers relate to the interment of copper-miners 
in the XVI[th century. But not to go further 
into archzeological matters, it may be said that the 
mine at present operated is the successor to a small 
working commenced, and abandoned, 20 years ago 
by one or two local miners. A virgin lode, bearing 
south-west, and averaging 4 ft. in width, is being 
worked in the Yoredale beds, of which the Swale- 
dale mining area consists. Though no notable de- 
posits have been found, the ore, which consists of 
copper pyrites, malachite, and azurite, with a little 
native copper, has proved tolerably persistent in 
the levels opened out, though, of course, it is a 
mining proposition which depends for its success 
to a great extent upon the price of the metal. 
Further to the north, at Middleton Tyas, a good 
deal of copper ore was got some 20 years ago from 
the main limestone, but the workings were aban- 
doned on account of water troubles. Copper ore 
has also been recently found at the extreme west 
of Swaledale, and altogether this area seems to 
deserve more attention at the hands of the pro- 
spector than it appears to have received, though it 
may be mentioned that a drawback exists in the 
disinclination of certain wealthy landowners to 
grant the necessary facilities for exploration or 
mining. Speaking generally, the northern dales, 
rolific as they have proved at one time or another 
in lead ore, have yielded very little copper. What is 
known as the copper hazel is a bed almost at the base 
of the Yoredale series, near the Scar limestone and 
much deeper than the measures worked for lead 
in Swaledale, Arkendale, and Teesdale. In Tyne- 
dale a certain amount of copper has been produced 
in — times, but there is no evidence, as far as 
we know, of any good mine having been worked. 
Proceeding further north to Scotland, it may be 
mentioned that no copper ore is now being pro- 
duced, and prospective mines, such as that in the 
west of Ross-shire, which had so much newspaper 
notice, have received their quietus, owing to un- 
favourable reports by experts. Forty years ago, it 
may be roe 9 some copper ore was got from the 
East Black Craig Mine, in Kircudbrightshire, near 
Newton Stewart, and at an earlier date some was 
got on the coast near Whithorn, in Wigtownshire. 
owever, there seems little chance of Scottish 
copper-mining coming to anything, so we may pass 
on to the Isle of Man, where it is noticeable that, 
after a lapse of some years, the Great Laxey Mine 
produced, in 1906, 125 tons of ore, worth 12641. 
Turning now to Ireland, we have to note a con- 
siderable expansion in copper-mining in recent 
years, but, all the same, it can hardly be said that 
any good mine has been opened up, and there is 
little in the present mining to indicate permanency. 
The re-opening of the old Bonmahon Mines in 
Waterford led to the production in 1906 of 270 tons 
of 5 per cent. ore, but, owing to financial difficulties, 
operations have since been suspended. At the 
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Berehaven mines, in Cork, the output in 1905 of 436 
tons of 7.7 per cent. ore sank to 2 tons of 22 per 
cent. ore in 1906. Of more interest is the newly- 
discovered copper property at Killeen, in Tipperary, 
work on which is at present suspended, owing to 
some legal troubles about the lease. So far no 
definite lode appears to have been found on the 
property, the ore, which is the yellow pyrites, 
occurring in shoots, in conjunction with barytes, 
in the Silurian rocks. Comparatively little work 
has been done so far, but the copper deposits 
which outcrop on the hill-side appear to widen out 
in depth from the surface thickness of 3in. or 4 in. 
Ta 1905, 35 tons of 25.7 per cent. ore were obtained, 
and in 1906, 104 tons of 22 per cent. ore. For 
reasons given above, the 1907 returns will show a 
considerable reduction ; but as work will shortly be 
recommenced, we may expect interesting develop- 
ments in this new mining field, the chief disad- 
vantage of which appears to lie in the extreme 
tightness of the country rock, a matter which, of 
course, affects economy of production. With regard 
to the old Avoca mines, in Wicklow, the last year 
or two have seen a revival in the mining of low- 
grade cupreous pyrites, the figure of 2387 tons of 
3 per cent. ore in 1906 being a great increase on 
the previous year. Altogether, in 1906, Ireland 
produced copper ore to the value of 4904/., against 
17461. in 1905, and 241. in 1888, showing a reverse 
trend of affairs to what has happened in England 
in the last twenty years. Quite recently, it may 
be mentioned, a new company, with substantial 
capital, has been formed to operate in the 
south-west of Ireland—evidence that the country’s 
possibilities as a copper producer are receiving a 
wider recognition than would have been predicted 
by experts a decade ago. 

With regard to copper-mining generally, it may 
not be altogether superfluous to emphasise the fact 
that the ores occur in many places where profitable 
working is not to be expected. The holder of a 
take-note or lease may be quite within the truth 
when he points out to hesitating capitalists that 
the bulk of the profitable mines of the world—such 
as the Anaconda, Rio Tinto, and Mansfeld—are 
working on ore which averages somewhat less than 
3 per cent. of the metal. But the profitable work- 
ing of such low-grade deposits depends on the large 
scale of the operations; and the employment of the 
large capitals involved in the necessary years of pre- 
liminary working is only justified when the exist- 
ence of continuous ore lie has been amply de- 
monstrated. There are many places in the British 
Isles where it would simply be courting disaster to 
engage in mining low-grade copper deposits, espe- 
cially with the small amount of capital which is 
usually considered adequate for purely British 
enterprises. This in a general way ; the proverbial 
luck of mining may, of course, lead to discoveries 
of ore in isolated cases which will exceed the ex- 

ectations of the most optimistic mine adventurer ; 

but the investor should be exceedingly cautious 
in his dealings with anyone who is endeavouring to 
raise capital on the strength of the discovery of 
some sandstone tinted green with 1 per cent. or 
less of malachite, and reported on by a colliery 
engineer as a most promising speculation. 

Compared with lead ores, the dressing of copper 
up to a readily saleable standard, as already men- 
tioned in speaking of Wales, presents great diffi- 
culties in the case of many silicious deposits ; with 
pyritic ores the losses in water concentration are 
frequently as high as 30 per cent., while with 
oxidised ores it is evident from the very small pro- 
gress made throughout the world in their econo- 
mical mining that the difficulties attending their 
successful treatment are much greater, except 
where the wet method of extraction is employed at 
the mine. Space, however, prevents further refer- 
ence to the many issues involyed in copper-mining, 
and we must perforce conclude with the remark 
that the fate of many enterprises will depend largely 
upon the market price of the metal. 





TRIALS OF THE “MAXIMUS” BRAKE. 

WHEN describing in our last issue the ‘‘ Maxi- 
mus” brake- (see 728 ante), we stated 
that we Semel tp deal this week with trials made 
with this brake. At these trials we were able to 
be present, through the courtesy of the North- 
Eastern Railway Company, on whose system they 
were carried out. They took place on the 28th ult. 
on the section of line between Newcastle-on-Tyne 
and Alnmouth. The day happened to be extremely 


favourable, the surface of the rails’ being’ dryjand 
all that could be desired. The train on which the 
tests were made consisted of a four-wheel coupled 
engine and tender (No. 2016), seven four-wheel 
bogie passenger vehicles, and a dynamometer car. 
All vehicles were fitted with the ‘‘ Maximus” 
brake, except the dynamometer car, but the engine 
was braked only on the driving-wheels, the bogie- 
wheels being unbraked. 

As we explained last week, the special feature of 
this type of brake-gear enables a braking force up to, 
perhaps, 160 per cent. of the weight on the wheels 
to be used at the commencement of the application, 
gradually relieved, as the speed falls, to the usual 
80 per cent. braking force. The gear was adjusted 
to give an initial braking force of 155 per cent. 
on the driving-wheels of the engine, 127 per cent. on 
the tender wheels, and 160 per cent. on the carriage- 
stock, while the dynamometer-car was braked to 
85 per cent. The weight on the driving-wheels of 
the engine was 35 tons. The total weight of the 
engine and tender was 94 tons 4 cwt., of the seven 
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about;in the Heaton yard, the brake being fully 
applied when a fair speed had been obtained. 

is demonstration was given in order that the 
action of the brake on wheels might be more 
easily gauged than was possible when riding on 
the train. In practically all the trials the brake 
was fully applied without skidding. When run- 
ning in one particular direction, however, the brake 
did show a tendency to skid, and once or twice 
actually picked up for a moment one pair of wheels. 
This may, perhaps, be explained by the well-known 
phenomenon of a temporary rise in the value of the 
coefficient of friction on the reversal of the direc- 
tion of motion after long-continued running in one 
direction. The train, it will be remembered, had 
just run in from Alnmouth, a distance of 35 miles, 
and during that distance three recorded emer- 
gency, and other unrecorded, stops, were made, so 
that the blocks and tyres had been subjected to 
heavy abrasion. The tendency to skid was appa- 
rently least when the coach was moving in the same 
direction as that in which it travelled from Aln 














— Stop 1. Stop2. | Stop3. Stop 4. Stop 5. 
Place of stop . Longhirst Alnmouth Acklington Longhirst Annitsford 
Gradient - we - os i ee -| 1—440 falling | 1—264 falling 1—330 rising 1—440 rising 1—1000 falling 
Speed at application of brakes .. miles per hour 58 | 56 48 55.5 61.5 
Distance travelled in stopping .. 7s yarde 362 | 320 223 379 
Time occupied = seconds 23.2 } 212 17 19.6 23 
Retardation, ca d by time per cent. 11.38 12.01 12.82 12.88 12.16 
Vs pa distance 10.36 10.91 11.51 11.88 11.107 
Correction for gradient .. - 7 ee ” + 0.228 + 0.378 — 0.303 — 0.228 + 0.1 
Retardation, calculated by time, corrected for gradient 
per cent. 11.608 | 12.388 12.517 12.652 12.26 
Retardation, calculated by distance, corrected for gra- | 
dient fe Se ge Mecet.ca | cots) 10.588 | 11.283 11.207 11.602 11.207 


nger vehicles 176 tons 15 cwt., and of the 
ncn em 31 tons. The total weight of the 
train was therefore 302 tons 19 cwt. The average 
initial brake-power for the complete train therefore 
worked out at about 138 per cent. of the total 
weight. 

The dynamometer-car was attached at the rear of 
the train, and in it were taken records of time, speed, 
distance, and pressures in the brake-cylinders, &c. 
The draw-bar pull was not taken owing to the risk 
of damage to the dynamometer-spring. Two stops 
were made on the outward journey and three on 
the homeward trip, the results of which we publish 
in the accompanying table. From this table it will 
be seen that the speeds at the time of application 
of the brakes varied between 48 and 61.5 miles an 
hour, and the retardation per cent. effected by the 
brakes, corrected for gradient, but not corrected 
for momentum of rotation of the wheels, varied 
between 11.6 and 12.65 per cent. when calculated 
by time and, when calculated according to the dis- 
tance formula, between 10.588 and 11.6 per cent. 

The discrepancies between the results obtained 
when calculated according to the time formula and 
the distance formula are not due to errors of mea- 
surement or timing, but are to be noticed in all 
records of brake trials. The explanation of this 
difference was given in these columns as long ago 
as 1874. In Enoringerine, vol. xvii., page 279, 
there will be found a brief discussion of the subject, 
which is again reverted to and treated at greater 
length in vol. xx., page 12. The explanation is to 
be found in the fact that the retardation is not 
uniform throughout the application. In the 
‘* Maximus” brake the retardation rises to a maxi- 
mum fairly quickly on application, and remains at 
that until the final stop. With the ordinary brake, 
however, the maximum effect is only attained 
on the point of stopping. If the retardation 
were uniform throughout, the two formule would 
give identical results. But though the space 
traversed may be unaffected by lack of uniformity 
of retardation effect, the time taken in stopping 
may vary for equal mean retardations. The more 
nearly the results approach to equality the more 
nearly does the ee effect approach to the 
theoretical mean retardation, which is represented 
by the distance formula. If reference be made to 
trials made with the earlier brakes, the discre- 

cies will be found to be comparatively large ; 

ut with the ‘‘ Maximus” brake the discrepancies 
are no more than about 1 per cent., as deduced 
from the data supplied to us by the members of 
the staff of the North-Eastern Railway Company, 
who were in charge of last week’s trials, these 


figures being given in the ayers slg: J table. 
At the conclusion of the trials on the road, one 








coach was detached from the train and shunted 


mouth to Heaton, and greatest in the yard-stops 
made in the opposite direction. The temporary 
increase of the coefficient of friction on reversal of 
the sense of running may possibly partly account 
for this. Altogether the trials were of great 
interest, and the results very satisfactory. 








NOTES. 
THe AtLantic Recorp. 

Tue remarkable similarity of the latest record by 
the two Cunard steamers, the Lusitania and Maure- 
tania, suggests the necessity of something corre- 
sponding to the scratch line and the finishing tape 
of the athletic track, since on their 2000 odd miles 
voyages the difference in time is only 7 minutes, 
and in average speed 0.03 nautical mile per hour. 

The same remark applies to the best run from 
noon to noon, the Lusitania’s performance of about 
a fortnight ago—632 nautical miles—being equalled 
by the 635 nautical miles of the Mauretania last 
Sunday. Here are the figures for both voyages to 
New York from the starting-point west of Queens- 
town Harbour :— 


Lusitania. Mauretania. 
Distance . 2889 naut. miles 2890 naut. miles 
BD ows 4d.20h.22m. 4d. 20h. 15m. 
Mean speed... 24.83 knots 24 86 knots 
Best day’s run... 632 naut. miles 635 naut. miles 


These results are most satisfactory, and their inte- 
rest is increased by the fact that the Mauretania, 
owing to an accident to one screw, was running 
with only three, instead of the usual four. 


PROJECTILES IN THE FRENCH Navy. 


We read in Le Moniteur de la Flotte that the 
Admiral in command of the French Mediterranean 
Squadron has rendered compulsory the firing of 
semi-armour-piercing shells from the very com- 
mencement of a naval engagement. This measure 
has been taken subsequently to a series of études 
carried out in the fleet with regard to the effect 
obtained with the various types of projectiles taken 
on board. The great majority of the officers in com- 
mand repose confidence mainly upon the results 

iven by the semi-armour-piercing projectiles, and 

ve but little belief in the real efficacy of armour- 
piercing projectiles; the latter, they say, make 
a hole that can be stopped up, and do not 
always explode on impact, owing to lag in the 
action of the fuse. Steps have been taken to 
supply the French battleships with shells contain- 
ing a heavier charge of melinite than that with 
which the semi-armour-piercing projectiles have 
hitherto been supplied. e new shells have been 
styled ‘‘alourdis,” heavier, shells, seeing that 
their weight is about one-third ter than that 
of the projectiles they are ed upon to re- 











June 5, 1908.] 


ENGINEERING. 


759 





place. The heavier weight is obtained by elongat- 
ing the shell, the elongation as a consequence in- 
creasing the fragility of the shell, and increasing 
also the angle of jump made by the axis of the pro- 
jectile with the trajectory, thus rendering the in- 
cidence on impact more defective than with the 

resent type of semi-armour-piercing projectiles. 
The Danton class of battleships are to be provided 
with this type of shells exclusively. Our contem- 
porary adds that this decision is excellent from the 


int of view of the single type of projectile problem, 
but he questions whether it will be conducive to 
efficacy of fire. 


Dover Navat Harsour. 


Attention has been directed ina London morning 
paper to the fact that when the Fleet was present 
at Gow to take part in the proceedings connected 
with the landing of President Falli¢res at that 


port on the 25th ult., the battleships and cruisers | beco 


were moored: outside and to the westward of the 
Admiralty Harbour—that is, towards Folkestone, 
instead of being berthed in the harbour itself. We 
understand that the ships were placed in this’ posi- 
tion in order to form two lines, between which the 
Leon Gambetta, conveying the President, ap- 
proached the port, salutes being fired as the ship 

through the lines. On the same day, after 
the Leon Gambetta had entered the new harbour, 
a considerable fleet of destroyers, scouts, cruisers, 
and the flagship, King Edward VII., also entered, 
still leaving several heavy battleships and cruisers 
outside. The reason for these last-named vessels 
remaining in the positions assigned to them on the 
entry of the Leon Gambetta, instead of coming 
into the harbour itself, is, we understand, that the 
moorings have only yet been laid over a portion of 
the harbour, the operations in connection with 
the putting down of the moorings in the remaining 
portions being still in progress. Reference was 
also made in the notice to which we have referred 
above, to the effect that moorings which had been 
laid in Dover Harbour had to be lifted again and re- 
laid. On inquiry we learn that the cause for this 
modification in the positions of some of the moorings 
was brought about by the introduction of the 
Dreadnought class of battleship, this class requiring 
a greater space between the buoys than was neces- 
sary in the case of the former type of ship. The 
Dreadnought class having been adopted within a 
comparatively recent period, a modification of the 
mooring arrangements was thus rendered necessary 
in order to provide the additional s required 
between the —_ Had the modified moorings 
been completed there would, of course, have been 
ample space within the harbour for the accommoda- 
tion of the whole of the Fleet, including those which 
were, under the existing circumstances, berthed 
outside. We may add that the main approach to 
the naval harbour will, when it is completed, be 
through the eastern entrance, which is not as yet 
available for use, consequent on the necessity for 
connecting the southern or island breakwater with 
the shore, for construction purposes, by means of a 
temporary viaduct which extends across this eastern 
entrance, but which will be removed, and the en- 
trance in question thus made available for traffic 
when the works are sufficiently advanced. It is de- 
sirable, we think, that prominence should be given 
to the foregoing explanations, in order to remove 
misconceptions which have evidently arisen owing 
to want of knowledge of the actual facts. 


Casual EmpLoyMent. 


The question, what constitutes casual employ- 
ment, within the meaning of the Workmen’s Com- 
pensation Act, is becoming a matter of considerable 
importance. Those who had felt the full force of the 
older Acts were in some measure prepared for the 
increased burdens imposed upon them by the Act 
of 1906 ; but there has not yet been sufficient time 
to enable the Courts to decide how far it really 
extends. In several recent cases, however, judges 
. — courts —_ been — to decide whether 
certain persons, whose employment appears at first 
sight to be of a casual nature, are entitled to the 
benefits of the Act. Inasmuch as the judges have 
arrived at contrary decisions, we are justified in 
hoping that this important problem may soon come 
before a higher tribunal. In one case a charwo 
who was employed from time to time at regular in- 
tervals, and at a regular wage, was held not to be 

casually employed.” In another case, a window- 
cleaner was held entitled to compensation ; while 

Honour Judge Howland Roberts, sitting at 





the Brentford County Court, held that a jobbing 
gardener was not in casual employment. How are 
all these decisions to be reconciled? The truth is 
that in addition to holding that the employment is 
not casual the judge must be prepared to find that 
there is no ‘contract of service” if the employer 
is to be excused. What, then, is a contract of 
service? It is something which involves control of 
the servant by the master. Fixity of tenure and 
provision for a definite scale or rate of wages must 
also be ed. All these elements must be con- 
sidered when the Court is asked to decide whether 
there is a contract of service. In many cases, no 
doubt, the so-called employer, who is confronted 
with a heavy claim, may be able to escape liability; 
but in view of the difficulty of so doing, employers 
will do well to insure everyone who may by any 
possibility be included amongst those who are 
casually employed. The prudence of such a step 
mes the more apparent when we consider the 
amount which may be claimed and recovered. That 
amount is based upon the weekly earnings ; but the 
earnings are not restricted to the wages paid by 
the employer in whose service the accident happens. 
All the other earnings have to be taken into account. 
Take, for instance, the case of a window-cleaner, 
who is paid 2s. 6d. a month by one employer. 
His total earnings may be 2]. a week ; and it is 
on that scale that a claim for compensation will 
have to be met. A thousand other instances might 
be cited of ‘‘ workmen” who owe fealty to many 
masters. To sucha workman the employer may 
at any time be called upon to pay compensation 
out of all proportion to the wages actually paid. 


THE AERODROMOMETER. 


In the course of a research into the iratory 
movements, Professor Zwaardemaker, of Utrecht, 
has devised a very simple apparatus for determining 
the velocity of gas streams, an apparatus which 
seems to be capable of application for mechanical 
as well as for physiological experiments. This 
aerodromometer consists of a vertical glass tube, 
about 25 centimetres in length and 1 or 2 centi- 
metres in diameter, in the middle of which a disc 
of aluminium is suspended by two spiral springs 
attached to the extremities of the tube. The air 
enters above through a number of inlet openings 
which nearly take up the whole of the cross-section 
of the tube. The aluminium disc does not com- 
pletely bar the e, and an annular clearance 
is left between the disc and the cylindrical glass 
walls. When experimenting on the breath, the 
clearance is made rather wide—as much as 2.5 milli- 
metres—not to obstruct the breath, which is very 
sensitive to any impediment. When more power- 
ful air currents are to be measured, the clearance 
may be reduced to 0.5 millimetre, and the sensi- 
tiveness of the apparatus thereby be increased. The 
instrument is empirically ga by means of a con- 
stant air current, produced, for instance, with the 
aid of a water-jet pump or an electric fan or blower ; 
for the apparatus answers both for suction and 
pressure observations. The aerodromometer itself 
checks the constancy of the air-current to be 
measured. The deflections of the disc depend 
upon the velocity of the air-currents and upon 
the apparatus and its dimensions. Using a tube 
with six inlet openings aggregating 0.93 square 
centimetre, and a clearance of 0.44 square 
centimetre, Zwaardemaker, as he reports in the 
Zeitschrift fiir Instrumentenkunde, o 
following deflections measured in millimetres, with 
air volumes méasured in cubic centimetres per 
second :—1 millimetre, 12 cubic centimetres; 2 
millimetres, 23 cubic centimetres; 3 millimetres, 
35 cubic centimetres; 4 millimetres, 46 cubic 
centimetres ; 5 millimetres, 58 cubic centimetres ; 
. .. 10 millimetres, 86 cubic centimetres ; 15 milli- 
metres, 105 cubic centimetres ; 20 millimetres, 121 
cubic centimetres ; 30 millimetres, 154 cubic centi- 
metres; 40 millimetres, 179 cubic centimetres ; 
50 millimetres, 200 cubic centimetres. Another 
apparatus fitted with an aluminium disc 1.4 
centimetres in diameter, leaving an annular clear- 
ance of 1.5 square centimetres, gave :—1 milli- 
metre, 60 cubic centimetres; 5 millimetres, 189 
cubic centimetres ; 10 millimetres, 288 cubic centi- 
metres ; 15 millimetres, 360 cubic centimetres ; 20 
millimetres, 417 cubic centimetres ; 30 millimetres, 
516 cubic centimetres ; 40 millimetres, 597 cubic 
centimetres. Further tests have been made with 
the aid of J. T. van Have’s breath-volume re- 
corder, an instrument described three years ago. 
Two of these latter instruments were placed on 


rved the | gases 





the two sides of a pendulum, 2.3 metres in . 
in such a way that each oscillation of the pendulum 
sent an air-current through the Have instrument, 
which recorded the air-volumes. Each of these 
instruments was connected with an aerodromometer, 
whose oscillations were likewise photographically 
recorded. In this way two synchronous curves 
were obtained : a volume curve of the sine type, 
and a velocity curve of the cosine type. The two 
curves were found to be in complete accord, and it 
would thus appear that the anvelvonnustter, which 
is made by the firm of D. B. maar, sen., of 
Utrecht, is suited for recording the velocities of 
air-currents alternating in direction at a fairly 
rapid rate. 


TWICKENHAM Ursan District Councit’s De- 
STRUCTOR AND SEwaGE-DisposaL Works. 


On Saturday, May 30, the new sewage works and 
destructor plant of the Twickenham Urban Dis- 
trict Council were officially inspected, and the 
pumping-engines s The original works, 
completed in 1876, have for some time been in- 
adequate for dealing with the much greater quantity 
of sewage now handled, owing to the increase 
of population in the district, than had formerly to 
be dealt with. The old works were capable of hand- 


ling 1} million ere x day, the settling tanks 
having a capacity of a million ons, while 
the aerating slopes had a total area of 3108 square 


yards. The new works at the Mereway have been 
carried out under the supervision of Mr. William 
Fairley, A.M. Inst. C.E., being planned on a report 
drawn up by Mr. F. W. Pearce, surveyor to the 
Council. he present dry-weather flow to be 
handled is just over one million gallons per day, 
and the new engines are capable of dealing with 
six million gallons per day. As most of the surface 
i of the district is dealt with by another 
system, the allowance made gives ample margin for 
probable storm-water flow. e two new pumping- 
engines have each a capacity of three million 
ines per day. They are triple-expansion ver- 
tical condensing engines by Messrs. James Simpson 
and Oo., Limited, the a. being direct- 
coupled to the piston-rod crossh' The depth 
of the well and centre of the 5-ft. sewer below the 
floor of the engine-house is 30 ft. Steam is raised 
by Lancashire boilers, provided with dust-destructor 
furnaces. There are two boilers, 28 ft. in length and 
7 ft. 6 in. in diameter, each with two 3-ft. internal 
flues, and working at a pressure of 125 lb. per 
square inch, but only one boiler is required at a 
time. A third boiler, of the Babcock and Wilcox 
water-tube type, is provided for use when the dust- 
destructors are not in work. Weare informed, how- 
ever, that although no refuse is collected on Sun- 
days, sufficient is saved over in hoppers from the 
week to keep one of the Lancashire boilers going 
for the day. In this way the coal-bill is reduced to 
a minimum, for the Lancashire boilers burn refuse 
alone in the destructors with which they are fitted. 
Since the Council has collected the refusethemsely 
and have utilised it in this way, they have effec 
very substantial economies, saving on the coal-bill 
for pumping alone some 800/. per annum. The 
destructors are built by Messrs. Meldrum Brothers, 
and each has two grates, 5 ft. by 5 ft., making a 
total for each boiler of 50 square feet grate area. 
Forced draught is used, supplied by blowers, and 
passed through regenerators heated by the flue 
On a ten-hour test, burning 86.32 lb. of 
refuse per hour per square foot of grate, an eva 
ration of 1.9 lb. of water from and at 212 deg. Fahr. 
was obtained. On another occasion the amount of 
refuse consumed per square foot of grate area was 
118.6 lb. per hour. Tests of the pumping engines 
have shown a total steam consumption per pump 
horse-power per hour (including jacket steam) of 
21.48 lb., compared with the contract figure of 
23.90. The sewage from the pump is passed into 
two detritus tanks. These are square, 32 ft. by 
32 ft., and inside each is a 22-ft. 6-in. square 
arranged diagonally across the other. The bottoms 
of these tanks are coned, the greatest depth being 
24 ft. These tanks are never emptied, but the 
foulest of the sludge is drawn off from the bottom 
by a suitable pipe arrangement. Each tank 
is practically divided into separate divisions, 
through which the sewage passes in three s 
finally passing over a weir into the channel 
leading to the settling-tanks. It enters this 
channel practically free from solids, though 
fine matter is carried in suspension on to the 
settling-tanks. There are now eleven of these 
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latter tanks, five of them being new, each of these|the pre-Dreadnought era and older ships, instead | personnel. He ‘points out that when the time 
being about 100 ft. in length and 30 ft. in width, | of first and second-class battleships, and he shows | arrives—and it has apparently come—when a choice 


and from 11 ft. to 12 ft. deep to water-level. The 
new filter-beds are 2 acres in extent, and are 
divided into twelve filters, which can be worked 
either for double or single contact. Another filter 
of about 1 acre is provided for storm flow, and is 
used whenever the flow in the main-filter channel 
rises sufficiently for the sewage to over a weir 
into this filter. The effluent is finally discharged 
through an outfall sewer into the Thames. The 
sludge from the tanks is forced by electrically- 
driven sludge-ejecturs from a chamber underneath 
part of the tanks, through piping out to waste land, 
where it is dug in. The whole installation is very 
complete. Every provision seems to have been 
made for alternative working, and the capacities of 
the filters, &c., are sufficient to ensure long con- 
tinued and satisfactory working. 


LITERATURE. 


——~—— 
The Navy Annual, 1908. Edited by T. A. Brassey, 

A.I.N.A. Portsmouth: J. Griffin and Co., 2, The 

Hard. [Price 123. 6d. net. ] 

‘* One of the chief features in the present number 
of the Navy Annual is the uncertainty of the 
particulars given regarding many ships under con- 
struction.” This, the opening statement in Mr. 
Brassey's preface, is consequent on the modern 
tendency towards secrecy, and one cannot help 
reflecting on the effect of this tendency from 
the point of view of naval efficiency. It is true 
that we ought to have sufficient confidence in those 
responsible for the maintenance of the Fleet and 
the naval organisation in a satisfactory condition, but 
it may be contended at the same time that the reali- 
sation of this confidence is promoted in a more or less 
degree by well-informed criticism. Without definite 
information regarding the constructional as well as 
administrative policy, this assistance must be more 
or less unsatisfactory. Of course, much that is 
written about the Navy may be characterised as 
mischievous, but a large part, especially of what may 
be termed creative criticism, 1s of great service. 
The writings of admirals on the retired list on 
strategical and tactical questions, and of construc- 
tive engineers on matters of design, are at least 
suggestive, and therefore helpful. Unless such 
authorities have in their possession some measure of 
definite knowledge, their influence must be lessened, 
and it becomes a question whether the procedure 
now adopted to such an extent is commend- 
able. ere is always the fear that informa- 
tion may be given to possible enemies in taking 
the country to any extent into the confidence of 
the naval authorities, but it seems doubtful 
whether foreign Powers may not be able to obtain all 
the information which they desire to meet probable 
naval developments. There is another objection to 
too close an observance of this procedure, in so far 
as it affects the confidence of laymen. Apart alto- 
gether from the fact that a relaxed interest reacts 
on those responsible for the administration, there 
is a certainty that danger may arise through panic, 
consequent on that diminution of confidence which 
results from inadequate knowledge. ‘‘ Brassey’s 
Navy Annual” has always been regarded as a 
standard work, prompting discussion, creating 
interest and guiding sriticism, and the insufficient 
knowledge referred to by the Editor must be detri- 
mental to the Service, and carries little advan- 
tage, in view of the fact that there is no abso- 
lute guarantee that this secrecy is effective in with- 
holding information from foreign Powers. 

It must be accepted, however, that Mr. Brassey 
has succeeded in maintaining the standard of the 
preceding twenty-one volumes, and that it con- 
tinues to be easily the most reliable of our naval 
annuals. As usual, the editor gives a very care- 
fully prepared summary of the present state, so far 
as design and construction are concerned, of the 
construction of the various fleets of the world. It 
was inevitable that he should give expression to the 
general view that, while at the moment we occupy 
a sound position as regards strength in relation to 

ible combinations, there must in the early 
hie be a more active scheme of construction, and 
no opportunity should be lost of impressing this 
fact upon the Government. In his tables of the 
comparative strength of the various fleets, Mr. 
Brassey has very aig adopted a new classifica- 
tion in respect to battleships, dividing line-of- 
battle ships into Dreadnoughts, efficient ships of 








that of battleships of these classes we have 
built or are building 60, as compared with 29 
by the United States, 28 by Germany, 24 by 
France, 16 by Japan, 12 by Russia, and 13 by 
Italy ; but taking only the vessels of the Dread- 
nought class, in which he includes the Agamemnon 
and Lord Nelson, he finds that we alone have in 
commission three ; no other Power has any in ser- 
vice. Including ships building, we have nine, or 
twelve, if the Invincible cruisers are classed as battle- 
ships, as compared with four by the United States, 
four by Germauy, six by France, four by Japan, two 
by Russia, and one byItaly. Projected, we have one, 
or two if the new Invincible is a battleship, the 
United States two, Germany three, and Italyone. As 
Germany, however, proposes to lay down three per 
annum, it is obvious that we shall have in the early 
future to seriously consider our battleship strength, 
because, by the end of 1911, we shall have fifty-one 
ships, as against fifty-two for Germany and the United 
States combined. Weare glad to note that he deals 
with the rate of construction of warships, and indi- 
cates that, in Germany, improvements have been 
and are being made, so that we cannot anticipate a 
continued advantage in this respect. The obstacle, 
he states, to more rapid construction in Germany, 
is not in the shipyards, but in the establishments 
producing material of all kinds used in the produc- 
tion of a modern battleship. There have been 
delays in delivery of heavy castings and parts of 
machinery, as well as in guns and mountings, but 
an effort is being put forth to modify the condi- 
tions. In this country, the enormous resourtes of 
the Vickers and Armstrong companies give us an 
advantage ; and Commander Robinson, in his in- 
structive chapter on ‘‘ Armour and Ordnance,” 
points out that four turrets of the new cruisers, 
each mounting two 12-in. guns, were delivered 
within twenty months of the order. This is an 
achievement of immense credit to British engineer- 
ing enterprise, and establishes the fact that, in the 
future, the immense battleships may be completed 
within two years. 

As regards types of ships, Lord Brassey, in the 
introduction, written in his characteristic lucid 
style, reverts to a view long cherished by him. 

uch can be said in favour of a combination of 
guns, similar to that in the Lord Nelson, where 
12-in. guns are fitted in association with 9.2-in. 
weapons, a system maintained by France, Japan, 
and, in some measure, by Russia, notably in their 

werful cruiser the Rurik. Against this, however, 
is the fact, admitted by Lord Brassey, that 
‘* Dreadnoughts are being laid down for the navies 
of all the great maritime Powers.” No doubt the 
larger number of guns of smaller bore, fitted in 
such vessels as the Lord Nelson and Agamemnon, 
may fire a greater number of projectiles per unit of 
time than a Dreadnought or Invincible, with 
‘*all big guns,” but modern systems of fire-control 
make it desirable to fire the guns in salvoes. Thus 

rt of the gain in respect of rapidity of fire is 
orfeited. his point is clearly established by 
Commander Robinson. It seems, therefore, largel 
a question of the possible range of action ; but vith 
this subject it may not be desirable to deal here. 

Apart from this interesting question, the various 
writers, including Lord Brassey, seem satisfied so 
far as recent designs of battleships are concerned, 
although an important contribution by an anony- 
mous writer, as well as that by Lord Brassey, 
raises the oft-discussed question as to the function 
of cruisers and the efficiency of recent designs. 
Lord Brassey himself strongly advocates the utilisa- 
tion of merchant liners for this work. He writes :— 
‘*For scouting over wide stretches of ocean, no 
fighting ship could compete with the liners of the 
North Atlantic in coal supply and power of main- 
taining a high rate of speed for long distances. 
Recommendations in favour of liberality in regard 
to subsidies have thus far been as the idle wind. 
For the ocean scout a speed of 20 knots should be 
sufficient, and the subsidies for such vessels would 
not be excessive.” Both writers animadvert on the 
money ineffectively spent on some of the earlier 
armoured cruisers, ‘‘ officially described as protected, 

et answering most imperfectly to that description.” 

here is advocated a type of vessel of high speed, 
with limited fighting capability, for such work, and 
from this point of view much interest will be 
awakened in the design of the vessels provided for 
in this year’s programme, A kindred subject raised 
by Mr. Brassey has reference to our resources in 





has to be made between the undue reduction of 
the Shipbuilding Vote, which can only have one 
result, and a reduction in the permanent force 
and larger naval reserves, the latter course is 
infinitely to be preferred. He regards the Fleet 
Reserve as very efficient, and speaks with hope of 
still greater efficiency. 

Our contest, from the expenditure standpoint, is 
the more hopeful in view of the important ad- 
vantage we have in respect of economy. It is 
pointed out that steel plates in France cost 24.50 
francs, in England 19 to 20 francs, per 100 kilo- 
grammes. Armour costs 2600francs per ton in France, 
and 1700 to 1800 francs per ton in the United 
States. Machinery and boilers cost less per indi- 
cated horse-power in France than in England ; but 
any advantage in cost of construction under this 
head is more than counterbalanced by the highe: 
price that has to be: paid for armour and the 
materials used in construction. The cost per ton 
of warships has increased in all countries. The 
cost per ton of the battleships of the French Patrie 
class—2800 francs—is 30 per cent. more than that 
of the Gaulois, Jena, and Suffren, which cost 2130 
to 2200 francs. The cost of the British Queen 
class was 1700 francs per ton, and of the King 
Edward class 2017 francs per ton; while the 
German battleship Pommern cost 2240 francs per 
ton. M. Poirrier suggests the possibility of placing 
orders abroad if the prices demanded by French 
makers of war material are too high, while at the 
same time he urges that more work should be given 
to contractors, and less be done in Government 
establishments. 

An informing chapter dealing also with the 
material of the Navy is contributed by Mr. Alex- 
ander Richardson, who writes on ‘‘ Experience with 
Modern Turbines.” It is pointed out that the 
total power of all turbines now made, or on order, 
for British and foreign naval and merchant steamers 
slightly exceeds two million horse-power, of which 
more than 90 per cent. are of the Parsons type. 
Regarding the efficiency of this type of propelling 
machinery, it is stated that in warships from 13.4 1b. 
to 13.6 1b. of steam have been sufficient per equi- 
valent indicated horse-power per hour, and that in 
the new 33-knot destroyers the turbines, which 
have been overloaded, have had a steam consump- 
tion of only 14 Ib. to 144 lb., against 20 lb. to 21 lb. 
in reciprocating engines in earlier ships of the 
type. any results are given regarding coal con- 
sumption, and it is further indicated that, in com- 
paring our latest reciprocating-engined cruisers and 
turbine-driven warships, the turbines of the latest 
battleships seem to require at full power quite 
20 per cent. less steam than the reciprocating 
engines of the Minotaur class. For the same shaft 
power the heating surface for the piston engines is 
80,000 square feet, and for the turbine engines only 
63,000 square feet. There is a reduction of 17 
tons in the main engines, shafting and propellers, 
and of 300 tons in the boilers; but the auxiliary 
engines weigh 5 tons more, due to increase in the 
size of condensers and pumps, to ensure higher 
vacuum. The total net saving in weight is thus 
470 tons in favour of the turbines. The turbines 
occupy about 2 per cent. more floor space, are 
lower in the ship, and thus more easily protected, 
and take 7 per cent. less cubic space. As regards 
wear and tear, some actual results are quoted 
showing that turbine engines involve a less expen- 
diture than reciprocating engines. 

The armour and ordnance chapters, by Com- 
mander Robinson, give interesting details of pro- 
gress in various directions, with information as to 
the resources of the manufacturing companies. 
review is given of the designs for guns and gun- 
mountings by several firms, but in some instances 
these do not seem to have been constructed. 
Enough, however, has been said to show that the 
experienced staffs of the Armstrong and Vickers 
concerns are maintaining our superiority in this 
department of mechanical engineering. The ad- 
vantage of reduction in the diameter of the bar- 
bettes of the Dreadnought battleships, of 21 and 25 
knots’ speed, is dwelt upon, as well as the benefits 
accruing from the adoption of the two-stage hoist 
for ammunition, whereby it is impossible for the 
effects of explosion in the ammunition-room to 
reach the gun position, or vice versd. Commander 
Robinson particularly recommends the Vickers 
system of air-blast for freeing the gun of smoke 
and residue after firing, and for expelling the same 
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through the muzzle. Comment is also made on the 
recent developments to obviate misfires, and of the 
system of ‘‘ follow-the-pointer ” sights. Commander 
Robinson very properly raises again the important 
question of preventing uncertain engi of work 
by systematising Government orders. He writes: 
—‘* A large portion of the plant employed in the 
manufacture of arniament is specially designed for 
the pu , and unsuitable for other work ; con- 
sequently a dearth of Government orders generally 
involves its complete or partial stoppage. An 
enormous outlay in capital is thus rendered un- 
productive, and large numbers of skilled workmen 
are thrown out of employment, with the result that 
great distress prevails at times in the various towns 
connected with these industries. It is possible 
that this evil might be minimised if the execution 
of Government orders were to be spread over 
a longer period, thus increasing the duration of em- 
ployment and obviating the necessity for working 
overtime. Manufacturers cannot be expected to 
grapple with these difficulties continuously, and 
should a long period of depression occur, there will 
naturally be a tendency for them to gradually 
direct their energies more and more into other 
channels, in which there is a greater chance of keep- 
ing their plant more fully employed.” 

As regards armour, detailed reference is made 
to the employment of Hadfield’s ‘‘ Era ” steel, which 
enables hoods for quick-firing guns to be cast into 
shape without forfeiting any part of the toughness 
of forged steel. It is claimed that the material is 
so distributed ‘‘as to offer the greatest resistance 
and the most efficient protection at whatever point 
it may be struck. Thus, in the case of a shield, 
at the front part, where most ex to direct 
fire, the thickness would be greater than at other 
parts exposed to glancing fire, the thickness being 
gradually reduced, so that equal but efficient pro- 
tection is afforded at every part. This, together 
with the domed form, strengthening of apertures 
by beading, and the fact that there are absolutely 
no loose pieces, such as bolts and brackets, in its 
manufacture, combine to produce a shield which 
should not be made in forged material.” Some 
results are given of the latest armour manufactured 
by Messrs. William Beardmore and Co., Limited, 
Glasgow, and of results of projectile trials. Com- 
mander Robinson raises an important question in 
reference to supply of raw material. He points out 
that nearly all the material used in armour is im- 
ported, and raises anew the question as to whether 
it would not be worth the while of the Government 
to make arrangements with certain firms to have 
bonded stocks of the raw material necessary for 
the manufacture of the highest quality of war 
equipment, as otherwise, in case of foreign com- 
plication, there might be serious difficulty met 
with in production. 

Admiral Sir Cyprian Bridge deals with problems 
of naval defence ; Sir Frederick Pollock reviews 
the proceedings at the Second Peace Conference so 
far as they affect naval interests ; Mr. John Ley- 
land, as in former years, deals with foreign navies 
ina comprehensive and accurate review, as well as 
with the personnel of the French navy. The same 
writer discusses the foreign naval manceuvres and 
the lessons in tactics which they teach ; and the 
subject of the recent progress in naval and maritime 
industries of Italy is discussed by a well-known 
Continental writer, who adopts the pseudonym of 
“Jack la Bolina.” This list alone conveys some 
Suggestion of the wide range covered by the various 
contributions to the ‘* Annual.” 

As in former years, there is a complete list of 
British and foreign ships prepared by Commander 
Robinson and Mr. Leyland, while the plans of 
British and foreign ships have been engraved under 
the direction of Mr. S. W. Barnaby. Ordnance 
tables and résumés of official documents, including 
the latest gunnery performances of the Fleet and 
reviews of foreign estimates, complete the contents 
of the Navy Annual, which, as we said at the be- 
ginning, is so widely ised, not only for the 
scope of the lite contributions, but for the tables 
of reference, which are unequalled in accuracy and 
completeness. 
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Hann-Book of MATHEMATICS FOR ENGINEERS.— Under 
the title of a Vest-Pocket Hand-Book of Mathematics for 
Engineers, Meesrs. John Wiley and Sons, of New York, 
om Messrs. Chapman and Hall, London, have just pub- 
lished a collection, compiled by Professor L. A. Waterbury, 
of certain fundamental mathematical formule. The de- 
partments of the science included are bra, trigono- 
metry, analytical geometry, the differential and the in- 
tegral calculus, theoretical mechanics, and the mechanics 
of materials. The section on the integral calculus should 
be particularly useful, owing to the somewhat extensive 
tables of standard integrals. In the portion of the book 
devoted to the mechanics of materials, the strength of 
columns under eccentric loads is discussed at some length, 
a subject which has attracted much attention during the 
last few months. We notice a slight slip in the portion 
of the little volume devoted to algebra, since the sum of 
an infinite number of terms in geometric progression is 


not i” stated, unless r is less than unity. In the 
-— 


section dealing with the differential calculus again Pro- 
fessor Waterbury denotes a function of x by f x, instead 
of the more usual f (x), and the ch is, we think, to be 
deprecated. The little book is ex ently printed, and a 
marginal index facilitates reference to any section required. 
Its price is 4s, 6d, net. , 


THE SEPARATION OF OXYGEN FROM 
LIQUID AIR. 

Tue modern methods of producing liquid air, 
devised some thirteen or fourteen years ago by Dr. 
Hampson and Professor Linde, gave rise to the hope 
that, by a fractional distillation of this product, oxygen 
would be readily obtained in large quantities and at a 
very cheap rate. When liquid air is allowed to 
evaporate, the nitrogen, 7s the more volatile con- 
stituent, distils off more rapidly than the oxygen, and 
the residual liquid becomes continuously richer and 
richer in the latter element. When 60 per cent. of the 
original volume of liquid air has evaporated the residue 
contains about 50 per cent. of oxygen, whilst if 95 
per cent. of the liquid is allo to evaporate the 
remainder contains about 88 per cent. of oxygen. 
For some pee oxygen is not needed in a specially 

ure state, powerful explosive can, for instance, 

made by soaking cotton-wool in liquid air con- 
taining but 40 per cent, to 45 per cent. of oxygen, but 
in general, where the gas is needed for commercial 
purposes, a somewhat high degree of purity is re- 
quired—a not uncommon standard being 98 per cent. 
ure. The original method of preparing oxygen by the 
ractional distillation of air proved too expensive when 
the product was required to have so high a standard 
of purity as this, and it was natural, therefore, for 
inventors to attempt to apply to the problem some of 
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the methods which had proved so successful in 
cheapening the distillation of alcohol, in particular the 
process known as rectification. 

In this country the rectification of alcohol is usually 
effected in the so-called Coffey still. In this apparatus 
the wash, containing but a small percentage of alcohol, 
is exposed in a series of shallow trays, placed one 
above the other, to the action of steam. his steam 
partially condenses in the trays, the heat liberated in 
the act driving off some of the alcohol contained in 
the wash, which passes over with the remainder of the 
steam into a condenser, which consists of a series of 
chambers separated from each other by perforated 
plates. The condenser is of the surface type, 
the circulating water being replaced by the cold 
wash on its way to the evaporating chambers. 
This cold wash enters at the top of the condenser, 
whilst the vapours from the evaporating chambers 
enter the lowermost chamber of the condenser, and 
flow up through each chamber in succession. In the 
first or hottest chamber the alcobolic vapour or con- 
densed spirit contains a large proportion of water. As, 
however, these vapours pass up into the cooler cham- 
bers above, the steam bit 7 bit condenses, liberating 
alcohol from the liquid in that chamber, and the en- 
riched vapours pass on to the chamber above, where 
the percentage of alcohol is again increased by a repe- 
tition of the process just described. By this continuous 
enrichment it results that very pure alcohol only 
reaches the upper chambers, from which it is con- 
tinuously withdrawn. Owing to the adoption of an 
interchanging process by which the same quantity 
of heat is used, so to speak, again and again, the Coffey 
still is very economical of fuel. , 

It has not proved possible to adapt, without change, 
the methods adopted in distilling alcohol to the recti- 
fication of liquid air. In fact, the difficulties at one time 
appeared so great that no less an authority than M. 
Raoul Pictet declared, at the end of the year 1899, that 
such a process of rectification would be sans valeur et 
desastreux. Nevertheless, these difficulties were suc- 
cessfully surmounted by Professor Linde in 1902, and 





a little later by M. Claude, who, though apparently 





PEE A SOB AT 





NR Bae FES) PI Di) ER 8 








762 


ENGINEERING. 


(June 5, 1908. 


i 





working independently, devised a procedure which, in 
a patent action just decided in the Appeal Court, has 
been held to embody the essential features of Pro- 
fessor Linde’s apparatus. The latter is shown dia- 
grammatically in Fig. 1. Here the pumps a and e 
and the coils 6 and c form of the ordinary Linde 
plant for producing liquid air. This, when formed, 
collects in the vessel g, and from that can be 

as required into the rectifier r below. This liquefying 
plant has only to make good relatively small, but 
unavoidable, losses of cold, the actual process of recti- 
fication being of a regenerative character. The recti- 
fying column ,r is filled with glass marbles, resting on 
a perforated tray at the top of the chamber s. 

e vapour of liquid oxygen from s tends to rise 
through the rectifying column, but meets in its path 
a descending stream of liquid air, obtained in from 
the liquefying apparatus already mentioned, and, in 

rt, from two interchangers, to be presently described. 
The liquid-air meeting in its descent the warmer 
vapour of oxygen, enses the latter, an equivalent 
quantity of liquid nitrogen being evaporated instead. 

ence the vapours ing up through the glass 
marbles become continuous y poorer and poorer in 
oxygen, and at the top of the rectifying column are 
practically pure nitrogen, which is then drawn off 
through an interchanger. The descending liquid, on 
the other hand, becomes as it falls richer and richer 
in oxygen, and finally enters the chamber s as practi- 
cally pure liquid oxygen. From the top of this 
chamber liquid oxygen falls through an overflow pipe 
into a lower chamber ¢, From the top of this chamber 
agp oxygen is drawn off through an interchanger 

or collection and storage. 

The interchanger, to which the yb the rectifying 
column is connected, is shown at f. The gas passes out 
through a long spiral chamber, down the centre of which 
is a tube, through which air is forced at a moderate 

ressure by the compressing plant indicated at h and k. 

he incoming air meets the outgoing nitrogen, with 
the result that when the nitrogen finally escapes it is 
at a temperature not much below the normal, whilst 
the ingoing compressed air is progressively cooled 
until, when it reaches the base of the vessel s, it is 
not much above the temperature of liquefaction. The 
chamber s is, it will be seen, divided into two by a 
tube-plate, from which extend upwards a series of 
Field tubes into the liquid oxygen above. The in- 
coming air enters these tubes, and being at a con- 
siderable pressure, condenses to a liquid which passes 
up the rising main 0, and expands through a valve 
down to atmospheric pressure. In this expansion a 
portion, mainly nitrogen, of the liquid evaporates, 
and the remainder falls on the top of the rectifying 
column r, as already explained. 

There is, it will be seen, a second compressor i and a 
second interchanger g, the latter being connected to the 
top of the vessel ¢. From the top of this the oxygen 
required is drawn off, as already explained. The gas 
is evaporated by the heat given up by the compressed 
air ing through the inner tube of the interchanger 
to the bottom of the vessel ¢, which is, it will be seen, 
of similar construction to s. The air condensed in 
the Field tubes passes up to the top of the rectifier by 
the second rising main p. 

The process is, it will be seen, a very ingenious 
adaptation of the well-known Coffey still to the sepa- 
ration of oxygen in a high degree of purity from liquid 
air. Owing to the regenerative process adopted, the 
loss of cold is small, and the ‘‘ make-up feed,” which 
is supplied by the air-liquifying apparatus, shown to 
the top of our figure, is moderate in quantity. 





Nanoy ExXareition, 1909.—We read in L’Electricien, 
which reproduces the news from information derived from 
local sources, that the exhibition being prepared at 
Nancy, the chief town of Lorraine, will be on a very large 
scale. A very large number of industrial concerns have 
applied for — and it will be necessary to extend the 
buildings. he Société Alsacienne de Constructions 
Mécaniques will exhibit in several sections, and the 
metallurgical and crystal works of the East of France are 
prepared to make of this a record exhibition. 


ACOIDENT DURING HypRavLio Testine.—A deplorable 
accident happened on May 22 during the test of 
of the — mains belonging to the Lintsch Werk, 
a Swiss pape plant approaching completion. A 
section of the main had been closed by blin 
and had been put under pressure. Gustav Wein- 
mann, the chief engineer gan the A.G. Motor, 
was watching the tests, er with one of the fitters 
from the firm of Von Piedboeuf, tube roller works 
of Diisseldorf, who are supplying the mains. At the 
moment when the two engineers arrived on the spot, the 
one flange burst and the water washed several men and 
pieces of iron and stone down the steep incline of 97 

r cent. Three 59 including Weinmann, were 
illed. Weinmann had his training in the firm of 
J. Rieter poy den Téss, wpe one and in Italy and 
Spain, an reputation’ ing a competent, - 
worki Sa a anatase Son eae 
w The burst cover had a thickness of 0.8 in., 





very ¢ ; 
and it was held by forty 1§-in. bolts, most of which were 
wrenched off. rf 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scoteh Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case.of tin plates, hematite, Scotch and Cleveland iron, and 11. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in we from 70 lb. to 80 Ib. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


in plates are per box of I.0. cokes. 





Vienna Motor -Cass.—It is reported that Messrs. 
Straker and Squire, Limited, have obtained a concession 
from the municipal authorities of Vienna to work taxi- 
meter motor-cabs in that city for a long term of years. 
The service is expected to begin in October with about 
300 or 400 cabs. 


Tenpers InviteD.—Tenders are invited, among other 
contracts, 4 the Société Nationale des Chemins de Fer 
Vicinaux, Rue de la Science 14, Brussels, for the con- 
struction of a local railway from Olloy to Oignies, esti- 
mated to cost about 10,214/. A deposit of 1000/. is re- 
quired, and tenders should be in duly on June 30.—The 
specification and plans of a new quay-wall along the left 
bank of the Scheldt, at Tamise, may be obtained from 


the Bureau Central des Reseignements, Rue des Augus- | gas- 


tines 15, Brussels. The estimated cost of this project is 
placed at 15,3287. A deposit of 9207. is required to qualif. 
tenders, which must be delivered not later than June 





4 M. a des Ponts et Chaussées, Rue 





THe O1ine or PERMANENT Way.—At the recent 
convention of the Road-Masters and Maintenance-of- Way 
Association of America, Mr. J. C. Rockold, Assistant 
Road-Master of the Santa Fé Coast Lines, summarised 
American practice as s the oiling of permanent- 
way. The track is oiled about once a year, and prefer- 
ably in the hot weather, of course, when the work on 
ties, &c., has been completed. In clayey soil the clay 
must be removed, and gravel ballast or volcanic cinder 
enateres. _— crude oil is uaas, goes 18 cents picad 
barrel, the total expenses per mile being approximate! 
11.875 dols., made up as follows :—60 barrels of oil, 
10.80 dols.; work-train service, 70 cents ; sanding and 
cleaning oil off rail, miscellaneous labour, 37.5 cents. The 
work is done with an ordinary oil-car, with sprinkler 
arranged at its lower outlet, consisting of 24-in. or 3-in. 
pipe perforated with j-in. holes } in. apart. The 
ipe is provided with hinged lengths to swing clear 
ey Besides laying the dust, the oil —— the 
growth of weeds, acts as a preservative for the sleepers, 
and the expense is amply justified. Fire risk is not 
increased, — 
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TEST OF A 200-KILOWATT MELMS- 
PFENNINGER TURBINE. 
On page 11 of our eighty-second volume we pub- 
lished the results of tests made by Professor Schroter, 


any previously published for turbines of less than 1000 
kilowatts capacity. Professor Schriter has recently 
made a test of a smalier size of the same pattern of 
turbine, which in this case was desi, for an output 
of 200 kilowatts only. This turbine is represented in 
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Tests oF Aa 200-K1LowATT MELMS AND PFENNINGER TUBBINE. 








1 |No. of test r om - 
2 |Load in per cent. of full load 
3 |Duration of test in minutes 
4 || “pounds per sae || re 
| r Square | ‘Temperature .. ; eae ee 
6 — and tempers Temperature of saturated steam .. 
7 ture, deg Fahr., at} |g. nerheat 
the turbine inlet es re “is 
: Inches of mereury da ons 
i Pressure in pounds per square inc 
= | “Sa | Saturation temperature... 
rometer oe ee . ee 
12 \Per cent. of the absolute vacuum 
13 | \ |Revolutions per minute 
14 Voltage .. es “* 
15 Amperes tS ee ee 
16 || Electrical and Kilowatts at switchboard . 5 
17 | effective power Electrical power in brake horse- 
power.. Bae alike“) Baad 
S | Efficiency of generator... 
. |Effective brake horse-power 
0 ) Total in pounds : 
= | Duration in minutes.. ..  .. 
4 Condensed water —— water (in pounds per 
23 | a \Condensed water per kilowatt-hour 
* Condensed water per brake horse- 
- — _____\! powerperhour .. .._ -. 
of Munich, of a Melms-Pfenninger turbine connected 


» dynamo capable of generating 500 kilowatts, 
although the turbine itself was designed for a larger 
output. The results were excellent, being better than 























yooe 
ee “4 
BS i | is 
—EEe Se a ————— ——— 
150 200 250 
1. 2. 8. 4. 5. 6. 
120 100 75 50 25 No load ex- 
cited 
24.97 60. 28 45.35 44.15 42.32 60.43 
168.5 155 158.5 159.5 160.7 158.8 
478.8 446 441 408.5 382 
365 360 362 362.5 368 362 
113.8 86 79.3 46 14 
1.23 1.045 0.88 0.83 0.855 0.915 
0.607 0.508 0.431 0.409 0.419 0.449 
85.8 80.1 75 73.7 74.3 76.6 
ai 28.8 inches 
95.8 96.4 96.9 97.1 97 96.8 
3022 8025 3025 3022 3025 30385 
--| 2412 236.7 243.6 240.7 243.1 240 
-| 1083.3 870.7 621 423.2 216.4 
261.5 206 161.2 10L8 62.6 
355.5 280 205.5 138.4 71.5 
92.7 91.5 89 85 74.7 
383.5 306 230.8 162.7 95.7 22.5 
2177 4360 2620 1960 1308 §75 
24.97 60.28 45.35 44.15 42.32 60.43 
6230 4340 3475 2660 1850 868 
20.02 21.02 22.9 26.15 35.2 
13.43 (14.15 | 15.28 | 16.36 19.35 38.6 


| place in its power-house in Fig. 1. It is common 
[earn that in turbines the leakage and other 
| are proportionately of more importance as the 
size of the turbine diminishes, so that it is imprac- 








ticable to get as low a steam consumption with smal 
units as with very large ones. 

Builders are, therefore, somewhat reluctant to pub- 
lish the results of tests with small units, and hence 
Professor Schriter’s report is of special interest, in 
showing how good resuits it is now possible to obtain 
with these sizes. The following is a translation of the 
report :— 

** T have the honour of presenting to you the results 
of a series of tests which I made on a 200-kilowatt 
turbine in your test-room on February 11, 1908 

** The object of the test was primarily to measure 
the economic efficiency of the turbine at various loads. 
Shortness of time did not allow of arrangements for 
the observation of other data of scientific interest, as 
the turbine was dismantled the next day for delivery. 

** The plant consists of two turbines ; both turbines, 
during the tests, being in the position planned for 
their final erection in the power-station. The pecu- 
liarity of the condensing plant (which will be placed 
below) is that one condenser is provided so arranged 
that either turbine, or both, can exhaust into it; but 
during the test the exhaust branch connected to the 
turbine not being used was hermetically closed. The 
air-pump and circulating pump have electric drive, 
but, as is usual, the work absorbed by these pumps is 
not included in the results. 

‘**The power output of the direct-current generator 
(Berliner Maschinenbau-Aktiengesellschaft, vorm. L. 
Schwartzkopff, Berlin) was absorbed by a water 
rheostat, which worked well, and permitted a regula- 
tion of the load with but smail variations. The 
voltage was measured with a standard instrument 
belonging to the Technical High School, while the 
switchboard ammeter was compared with the standard 
instrument of the City Electric Power-Works Labora- 
tory. The pressure and temperature were measured 
with the usual instruments, the vacuum with a mercury 
column in terms of the percentage of the barometric 
height. The revolutions were obtained by timing 
200 strokes of the eccentric rod with a one-fifth second 
stop-watch. 

*The condensed water was measured in tanks 
belonging to the outfit of the test-room, which were 
carefully gauged by filling with weighed quantities of 
water, and, with due regard to the temperature, exact 
measurements could thus be made. A constant time 
interval between the passage of the water level past 
each 50-litre mark showed without doubt when the 
equilibrium, aimed at before each test, was obtained. 

‘** In the following table of results only the average 
of the readings is given. The temperature of the 
superheated steam is not constant, as is usual with 
built-in superheaters, the temperature varying with 
the change of the load, althuugh great pains were 
taken to keep the temperature cunstant. ‘I'he normal 
steam temperature required at the inlet is 446 deg. 
Fahr., but since, in actual service, constant steam 
temperature can no more be obtained than in this 
case, a calculation of the results, reduced to a constant 
temperature, was not made. The vacuum showed only 
small variations with a change in the load, and. no 
allowance was made in the calculation for these varia- 
tions ; the high degree of vacuum of the condensing 
plant is to be noticed. 

**In calculating the effective work in brake horse- 
power, the results of tests performed in the testing 
department of the Berliner Maschinenbau-Aktien- 
gesellschaft, vorm. L. Schwartzkopff, Berlin, were 
used for estimating the efficiency of the generator. 
The data given by the above company with regard to 
the resistances of the generator were used to calculate 
the work supplied to the generator at no load with 
the field-magnets excited ; und with these data and 
the extrapolation of the graphic representation of the 
curve of steam consumption per brake-horse-power 
hour the steam consumption of the turbine when 
B.H.P. =0—that is, with no load—was obtained with 
considerable accuracy. 

‘The graphic representation (see Fig. 2) of the main 
results, both as to kilowatts and effective power (brake 
horse- power), show throughout the regularity of the 
data; the results show that since the test of the 
first turbine of the Melms-Pfenninger type, which I 
reported in the Zeitschrift des Vereines Deutscher 
Ingeniewre, 1906, a decided advance has been made.” 








Gotp.—The value of the gold imported into the United 
Kingdom in the four months ending April 30 this year 
was 16,824,776/., as compared with 16,353,862/. in the 
first four months of 1907, and 16,102,931/. in the first four 
months of 1906. The principal gold- ucing regions 
from which our supplies of gold are obtained made the 
following deliveries in the first four months of the last 
three years :— 


Region. 1908. 1907, 1906. 
£ & £ 
British South Africa... 9,951,955 8,728,883 7,507,341 
British India .. os , 168,920 799,010 1,821,842 
Australasia 2,093,329 1,512,362 3,883,856 


It will be observed that there has been a substantial in- 
crease in the receipts of gold from South Africa this 

ear, and, according to all appearances, this progress is 
fikel ly to continue. 
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INDUSTRIAL NOTES. 


Tue thirty-fifth quarterly report of the General 
Federation of Trade Unions shows clearly how anxious 
the officials and the committee were in regard to the 
strikes on the North-East Coast, which resulted ulti- 
mately in the lock-out. This is not to be wondered at 
seeing that Mr. Wilkie, M P., the general secretary 
of the Associated Shipwrights ; Mr. D. 8. Gardener, of 
the Amalgamated Society of Engineers; Mr. J. Mad- 
dison, of the Ironfounders; Mr. W. J. Davis. of the 
Brassfounders; and Mr, M. Arrandate, of the Machine 
Workers, all of which trades were involved, are on the 
committee, while Mr. Pete Curran, M.P., represents 
Jarrow-on-Tyne as member for the division. In spite 
of the delicacy of their position, they all argued for a 
peaceful solution of the questions at issue. The 
report states that the committee had to consider and 
decide ‘“‘upon claims arising out of 385 labour dis- 
putes in the quarter, involving 11,345 members.” In 
some cases only a few were concerned, in others thou- 
sands were involved. ‘‘ The amount paid by the Fede- 
ration on account of these disputes during the three 
months was 15,481/. 3s. 2d., or at the rate of 1/. 7s. 3d. 
per member in dispute.” The report goes on to say 
that ‘‘ this sum represents an approximate loss to the 
workers concerned of 77,405 weeks’ work, and to the 
unions of which they are members a cash loss of some- 
thing like 50,000/.” The wages lost would amount to 
106,431/., or a loss in federation benefit, strike pay, 
and wages of 171,932/. It is further estimated that 
the total loss to the workers and to the employers 
would amount to 278,363/. for only the first six weeks 
of the disastrous struggle There were also those in- 
directly affected, but outside the pale of strike-pay. 

It is estimated that the cost of disputes in the 
quarter to the Federation was 25,000/., only 15,000/. 
of which had been claimed at date, but another 10,000/. 
was estimated as due. This was chiefly in connec- 
tion with the strikes on the North-East Coast. The 
Federation claims to have averted a disastrous strike 
of 16,000 persons in the Potteries, the terms of settle- 
ment being agreed to. In the caso of the blast- 
furnacemen’s dispute at Jarrow, also, the Federation 
effected a settlement. In the case of the wood-workers 
and the engineers’ strikes cn the North-East Coast, 
the Federation does not claim credit for the final 
result; but that body worked to bring about a 
peaceful settlement. A Net ig ge is paid to the 
management and resources of the employers’ great 
federations, but a hint is given as to the power of the 
workers’ federations to meet them on cqual grounds if 
the workers do their duty and combine. Powerful com- 
binations on both sides are, pa ge an advantage, if 
only peaceful means are kept well in view. If such 
combinations are to be mere fighting organisations, 
only evil can result. The principle advocated szems 
to be a well-armed neutrality—a dangerous policy in 
politics and diplomacy, and easily so in industry 
also, unless conciliation and arbitration are resorted to 
before the dispute ye into a fight. The total 
income for the quarter, inclusive of interest, amounted 
to 10,352/. 2s. 1d.; the total funds, inclusive of balance, 
was 178,337/. 2s.8d. The total expenditure was 16,126/. 
13s. 1ld., leaving a net balance of 168,985/. Os. 7d. 
But this is liable to a reduction of 10,000/. if the 
estimate given is correct. The full story of the North- 
East Coast strikes and lock-outs can only be told in 
the next quarterly report. : 

As reported by us last week, the lock-out in the 
shipbuilding yards, caused by the strikes on the North- 
East Coast, ended last week, and arrangements were 
made for the resumption of work on Monday, the Ist 
inst. At the conference held at Carlisle on Thursday 
in last week (May 28), it was a that the lock-out 
notices be withdrawn, and that all the shipyards 
should be re-opened for work on Monday morning last, 
June 1. A new crisis has, however, been created by 
the Clyde wood-workers failing to resume work on 
Monday last, and by the threat of the Shipbuilding 
Employers’ Federation to dismiss all the men in other 
districts who had applied for, and obtained, work if 
the Clyde men did not come in. This difficulty was, 
however, settled by the Clyde shipwrights and joiners 
deciding to resume work yesterday. ith regard to 
the hitch in the Sunderland lock-out settlement, the 
master shipbuilders state that the ls. redaction, about 
which the local shipwrights and joiners are contending, 
cancelled the 1s. advance which the men throughout 
the United Kingdom received in December, 1906. 
The masters say that they cannot compete with their 
rivals if they have to py higher wages, and that the 

y of the Sunderland men, even with the Is. 61. re- 
Saiion, will, per hour, bear favourable comparison 
with that of the men on the Tyne and Tees, if the 
shorter hours worked on the Wear are taken into 
account. Ata meeting last Tuesday the shipwrights 
and joiners of Sunderland decided to come out on 
strike if the masters do not yield to their demand for 
a coacession of 

The dispute with the Amalgamated Society of 
Engineers is not yet settled; but it is to be hoped 


that the result of the vote of the wcood-working eec- 
tions will aid in bringing about an agreement in this 
direction, as we understard that negotiations are on 
foot to formulate terms. At the time of writing, how- 
ever, no official report has appeared as to the result of 
these negotiations. But in spite of all that has hap- 
pened, it may be that the struggle will end in an 
advance on peaceful lines. ‘‘ Enatente cordiale” is in 
the air. There is a disposition to discuss and compro- 
mise. Most of the Labour leaders favour conciliation 
and arbitration, though most of them are opposed to 
compulsory conciliation, and even more so to compul- 
sory arbitration. But these methods need not disturb 
us now; it is sufficient that men and masters meet to 
negotiate, the rest will fullow in due course. 


Canada has had its lesson in labour disputes, and 
desiresa remedy. During 1906-7 there were 139 trade 
disputes in the Dominion—five more than in the pre- 
ceding year, and 35 more than in 1904-5. Nearly 
one-half of these strikes occurred in Ontario. Ques- 
tions of wages led to 82 disputes, and the recognition 
of the unions to13. Of the total, 50 disputes ended in 
favour of the employers, 41 in favour of the employés, 
and 32 were compromised. In five cases the strikes were 
nearly successful. The Government of Canada intro- 
duced a measure during the year called the “‘ Indus- 
trial Disputes Investigation Act,” the measure being 
carried. It isa compulsory Act up to a certain point, 
and perhaps it reaches as far as can be considered safe 
in the direction taken. Its chief feature is the provi- 
sion that before a strike or lock-out can be legall 
declared in a dispute between employer and employed, 
in connection with a mine or any emorse | connected 
with a public utility, it shall be submitted to a board 
of conciliation and investigated under the Act, with 
the view of arriving at a settlement, The Act 
demands investigation before the declaration of a 
strike in the class of industries named, in order that 
the parties may be brought together in conference for 
discussion. Further provisions require that employers 
and employés shall give thirty days’ notice of in- 
tended changes affecting the conditions of employ- 
ment, respecting wages, hours of labour, &c., and, pend- 
ing investigation officially, the relative position of the 
parties shall be unchanged; neither party is to do 
= temp meanwhile to bring about a strike or lock-out. 
Other provisions provide that the Act may be applied 
to industries not named, when the parties involved 
so desire. Any award under the Act is to te obliga- 
tory and binding. 





There is very little change in the iron and steel 
industries. In the pig-iron section a little improve- 
ment was reported to the Labour Department of the 
Board of Trade; the industry was stated to be 
fair on the whole. But employment in iron and 
steel works still further declined to the extent of 
28 per cent. compared with the month previous, 
and 128 per cent. compared with a year ago. Em- 
ployment in the engineering trades was slack on the 
whole — considerably worse than in the previous 
month and a year ago. It was adversely affected by 
the strikes on the North-East Coast, though in the 
figures given those on strike are not included. On the 
North-East Coast 28.3 per cent. were unemployed, 
compared with 23.4 per cent. in the month previous, 
and 4.3 percent. a year ago. In the Manchester, 
Salford, and Liverpool districts the proportions were 
respectively 6.9 per cent ; previous month, 5.8; and 
a year ago, 2.4 per cent. In the Oldham, Bolton, 
Blackburp, and Burnley districts the percentages 
were 5.8, 4.7, and 2.1 per cent. respectively at those 
dates. In the Midlands, Birmingham, Coventry, Wcl- 
verhampton, &c., the proportions of unemployed were 
6.6, 6.2, and 1.9 per cent. respectively at the dates 
given. Ia the West Riding towns the percentages 
were 12.2, 7.9, and 3.1 per cent. respectively. In the 
Glasgow district the proportion of unemployed was 
16 1 per cent.; East Scotland, 14.9 per cent.; Belfast 
and Dublin, 11.2 per cent. at date of last report. The 
mean for the United Kingdom was 8.6 per cent. ; pre- 
vious month, 7.1 per cent.; a year sgo, 2.8 per cent. 
In the shipbuilding trades the proportions were 23.2 
per cent., 21.5, and 6.6 per cent. respectively. These 
are sad figures when it is remembered that those on 
strike are excluded. Only in two districts—South 
Coast and Belfast—were the proportions under 13.8 
per cent. On the North-East Coast the proportions 
ranged from 39 3 to 51 per cent. 


According to the reports given in the Labour Gazette 
of the Board of Trade, the clections connected with 
the various railways for the boards of conciliation are 
proceeding apace ; and, according to the official state- 
ments of the employés’ unions, the result is generall 
favourable to the societies involved. True, the Ama!- 
gamated Society of Railway Servants and the Locomo- 
tive Men’s Union are not at one as to the results, but 
this appears to be largely due to personal matters 
between the secretaries of the rival unions. The 
manager of the Great Eastern Railway Company 
denies that the circular issued, and referred to in last 








week’s Notes, had any reference to the work of the 

| conciliation boards, and he declares that there is a 
good feeling all along the line between the directors 
and the employés. He states that the company is 
not averse to unionism, but will resist extravagant 
demands; and he alludes to the ‘‘all grades pro- 
gramme ” as extravagant, acd therefore to be resist« d. 
Moreover, he asserts that the employés are on the 
side of the directors. The Barry dispute has Leen 
settled by the representatives of the union and the 
general manager, and the terms are said to be ‘‘ very 
satisfactory,” and the ‘‘hope is expressed that 10 
causes for complaint will arise again.” The men on 
the North-Eastern Railway Company have arrarged for 
conciliation boards on lines deemed to be best for the 
men and forthe company. Mr. Bell, M.P., complairs of 
the tactics of the MidJand Railway Company. as } ro- 
vocative of friction and discontent. Statements are 
made by him which allege unfair treatment of the 
men in connection with the elections for the conciliation 
boards. It is said that one of the elected has been 
dismissed and one suspended. These charges ought 
to be reserved for the boards when constituted ; they 
ought scarcely to be made on the platform or in the 
Press. If the boards begin under suspicion and 
allegations of unfairness, the work will be carried on 
under irritation, dieastrous to both the parties con- 
cerned, 


The allegations of sweating by the Salvation Army 
made at the Caxton Hall meeting last week Ly the 
representatives of the Amalgamated Society of Car- 

enters and Joiners were very serious, and the con- 

emnation of the system was very emphatic. The 
facts alleged by the speakers appeared to be accepted 
by the meeting as bearing out all that has been 
alleged in this connection. If public bodies consti- 
tuted as philanthropic institutions can compete in 
the open market with good employers, the questicn 
is a serious and important one. In view of the 
decision at Manchester last week on a question of 
compensation for injuries, employment under euch 
bodies becomes a public danger. In this case a man 
suffered injury while at his work, and he put in a 
claim for compensation. The Mission that emplo) ed 
him refused to recognise his claim. He took the 
matter into Court. The facts of the case were not 
disputed, but the Mission pleaded non-liability on tho 
ground that it was a philauthrop‘c institution, and 
not a business speculation for profit. It was not denied 
that the goods made ard manufactured were sold at a 

rofit, but the profits went to the institution, not to 
individuals. After careful examination and considera- 
tion the Court decided for the Mission, and not for the 
injured man. Presumably the decision would apply 
to the Salvation Army, and also to the Church Army 
if the latter engaged in handicraft trades. In such a 
case the fair employer would be handicapped by the 
Compensation Act, while the bodies named would be 
exempt. The magistrate said that, after all, the cost 
of insurance of employés would not be great ; but the 
law appeared to in favour of the Mission. A 
religious and philanthropic institution ought nt to 
disclaim responsibility in such cases and shelter iteelf 
behind an Act of Parliament. 


The full results of the poll by the National Federa- 
tion of Miners and the local federations in various 
counties as to joining the Labour Party are not yet 
officially announced, and will not be, it is said, until 
after the Whitsuntide holidays, unless circumstances 
call for a special conference to deal with the matter. 
But it is understood that the votes in favour of joining 
the Labour Party far outnumber those against it. 
Only in the Midlands—in Stafford, Leicester, Notts, 
and Warwick—is the majority adverse. In the case 
of Durham the voting was postponed, in consequence 
of a doubt as to the construction of the rules. The 
united strength of the Labour Party will be increased 
by from 13 to 15 votes if the returns are as rumour 
and reports state them to be. But the decision is 
not to be understood as binding the miners to the 
Socialistic programme, to which many of the leaders 
are averse. 





-The protests against the engagement of Chinese sea- 
men on board British vessels are ming accentuated 
at some of the ports ; the federation tickets are being 
handed in against their employment, and — 
compulsory medical examination of British sailors. The 
protest, it appears, is more against the manner of ¢m- 
ployment than the fact of the men being Orientals. 
But apart from this there is the language difficulty, 
the complaint being that the men engaged do not 
understand orders, and therefore endanger the safet y 
of the vessel and the crew. This is a serious point. 





The demonstration of Lancashire and Cheshire 
miners at Southport was a great event. The Mayor 
and Corporation and the business people of that 
popular watering-place gave the men a welcome su“, 
perhaps, as they never had. It is stated that 100,000 





people were present on the occation, and there \\a8 
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an entire absence of rowdyism. The Yorkshire miners 
visited Scarborough instead of Blackpool, as a protest 
against the Blackpool Corporation, who had viewed 
their proposed visit from the point of view of politics 
and the Eight-Hours Bil, and had not welcomed it. 





BOILER EXPLOSION AT BIRMINGHAM. 

A FORMAL investigation under the Boiler Explosions 
Acts, 1882-1890, has been conducted by the Board of 
Trade at the Council House, Birmingham, with regard 
to the cause and circumstances of an explosion which 
occurred on January 21. at the wood cutting works of 
Mr. Wil iam Platts, 16, Park-lane, Aston, near Birming- 
ham, whereby one person was killed. The Commis- 

s‘oaers were Mr. A. P. Longstaffe, barrister-at-law, and 
Mr. F. J. Pilcher, consul:ing engineer. Mr. G. C. 
Vaux appeared on behalf of the Board of Trade, Mr. G. 
Botteley represented Mr. Platts, and Mr. A. H. Biker 
attended on behalf of Messrs. Hodgkins Brothers, boiler- 
makers, Aston Cross. Mr. Harding, Inspector of Fac- 
tories, was also present. . 

Ia opening ths proceedings, Mr. Vaux said that the 
boiler, which was made of iron, was of the type commonly 
known a3 ‘‘egg-ended,” and measured about 2 ft. 9 in. 
in diameter by 13 ft. in length. It was fired externally 
from a grate at the front end, and the safety.valve wes 
set to blow-off at a pressure of about 40 lb. to the square 
inch. The name of the maker of the boiler had not been 
ascertained. Mr. Platts, who owned the boiler, was a 
haulier and wood-cutter, and took over the business, 
including the boiler, in 1902, from a Mr. Symonds, who 
had died since the purchase. Mr. Platts appeared to 
have had no previous experience of boilers, and, at first, 
the boiler would not work at all satisfactorily. In 1903 
he commenced a fire-wood business, and the boiler was 
used for supplying steam to an engine which worked the 
circular-saw and also a chaff-cutter. The boiler was 
said to have then been worked at a pressure of 20 Ib. 
on the square inch; but it was not used ularly, 
and was sometimes idle as long as three weeks at a 
time, when it would then b> worked for a day or 
two. In January, 1903, a patch was put on by Messrs. 
Hodgkins Brothers, boiler-makers, in consequence of a 
leakage having occurred, and during the repair the men 
appeared to have noticed that the plates were corroded 
and pitted. They therefore oe a the fact to Mr. 
Hodgkins, who reported the defective condition of the 

lates to Mr. Platts. The boiler was not tested by 
dade pressure after the repair patch had been 
applied, and afterwards it was worked on intermittently, 
as be‘cre. In 1904 Messrs. Hodgkins fitted a new injec- 
tor, but they did not examine the boiler on that occasion. 
The boiler was fed from the town main. About August, 
1907, Joseph Bradbury, Mr. Platt’s fireman, cleaned 
the boiler out, and after that date it was blown out on 
two occasions. In February, 1907, a second-hand pressure- 
gauze was fitted in place of the original one, and in March 
of the same year a new set of water-gauge mountings was 
fixed in place of those originally supplied and which 
appsared to have been worn out. In October, 1907. Mr. 
Platts received a visit from one of His Majesty’s in- 
Peng of factories, who called his attention to the fact 
that he was requircd to have the boiler examined once 
in fourteen months, and to keep the certificate of examina- 
tion in the register-book at the works. The boiler did 
not appear to have been examined by any competent 
per.on after the patch was put on in January, 1903. Ona 
January 21 last, the fireman, Bradbury, lit the fire 
about 7.30 in the morning, and at 9 o’clock the steam- 
gauge chowed 20 lb. The boiler was worked on 
and off all day until about 7 p.m. About 630 p.m. 
Bradbury started the engine which was working the 
chaff-cutter. At 7 o'clock one of the rollers of the 
cutter became choked in some way, and Bradbury 
stopped the engine, the gauge then indicating a steam 
pressure of 15 lb, or 201b, with the water in the boiler 
appearing to be at half-glass. Bradbury then appeared to 
have gone into the loft where the chaff-cutter was, in 
order to clear the rollers, and very shortly afterwards, at 
about 7.10pm, while he was there, the explosion 
occurred. The boiler was rent into four pieces, which 
were hurled in different directions, the boiler- house being 
practically demolished, while a carter named Robinson, 
who was in the employ of Mr. Platts, and who was in 
the vicinity, has his skull fractured by the falling débris, 
and subsequently died in the hospital to which he had 

en immediately carried. 

Mr. Vaux then called witnesses, and Mr. Platts, the 
owner of the boiler, first gave evidence. He had not, he 
said, the slightest knowledge of boilers or engineering 
matters when he purchased the boiler and engine, but 
Mr. Symonds, the seller, told him the boiler was in 
perfect order. He gave 50/. for the boiler and engine. 
He did not have the boiler examined before he commenced 
to use it, nor did he make inquiry as to the pressure at 
which the safety valve would blow, or whether the valve 
Was in working order. 

Mr. Longstaffe: Did you know there was a valve or 
valves on the boiler ? 

Witness: Yes, there were ‘‘ some” on it. 

Mr. Longstaffe: Did Me. Steel a boiler-maker, tell 
you the boiler was unfit for use, and did he advise you to 
insure it or get a new one? 

Witness replied that neither Mr. Steel nor Mr. 
Hodgkins, the boiler-maker, told him to insure the 

Ler or to replace it by a new one. Witness told his 
man, Bradbury, to clean and scrape the boiler out when 
nec’ssary. He did this because his attention had been 
= ‘d to the dirty colour of the water in the glass. 

r.dbury used to set the safety-valve, start the engine, 
an generally to do as he liked. 

Later on in his evidence, witness denied, in answer to 


b onag put to him by Mr. Vaux, that he had ever seen 
the safety-valve blow off, and was cautioned by Mr. 
Longstaffe to be careful as to his replies. He subsequently 
admitted that he had seen the safety-valve b!ow off at 
40 lb. pressure ; that was when he first took ion of 
the boiler. The factory inspector had called upon him, 
but he never read the regulations, because he did not think 
os his business came under the provisions of the Factory 
ct. 

Mr. Longataffe: It is no use telling me that. You 
will never make me, nor anybody else with any sense, 
believe it. 

Mr. Vaux: Did the factory inspector tell you that 
under the Act you were required to have your boiler 
thorough'y examined inside and out? 

_ Witness: He did not. On the second visit of the 
inspector it was pointed out to him that he had not hun 
a copy of the Factory Act Regulations in the works, an 
he explained that he had forgotten to do so. 

Mr. Vaux: There was one page of the register-book 
which referred to boilers. 

Witness: Well, I did not read it. 

Mr. Vaux: Did Mr. Harding, the factory inspector, 
call your attention to that page of the register, and did 


the boiler examined both inside and out ? 

Witness : No. 

Ia reply to further questions witness denied telling the 
factory insp-ctor that the boiler was insured, and that he 
could not find the report. Asked as to the purchase of a 
second-hand boiler for 4/. 103., he said he had intended to 
have broken it up for scrap. The repairer, Steel, sug- 
gested that he should take the old boiler out and put the 
second-hand one in. He supposed Steel wanted a job. 
The second-hand boiler was not as as the old one, 
and was sold as scrap. Steel said he would do the work 
for 3/., but witness thought the old boiler was the better 
one of the two. 

Continuing his evidence, witness said hs was not at the 
works when the explosion occu Part of the boiler 
was blown some distance, and fell on two of his own carts, 
which were thereby broken. A blacksmith’s shop adjoin- 
ing his premises, and some buildin were partially 
destroyed. Asa result of the explosion he had become 
Pmageren 4 destitute. All his eroditoss came down upon 

im when they heard of the occurrence. ‘‘I have not 
now a shilling in the world,” he added. Proceedings had 
been taken against him for not returning a form left by 
the Inspector of Factories to be filled up. 

Mr. Vaux: From first to last, did you know whether 
the boiler was safe or not ? ] 

Witness: I do not know whether it was safe or not. I 
cannot say. 

Joseph Bradbury, fireman in Mr. Platts’ employ, said 
he only clearei the boiler out once, and that was in 
August last. He tapped the plates to see if they were 
sound. Noone had told him before the explosion that 
the boiler was not in good condition, and he thought it 
was quite safe. He saw the valve blow off at 25 lb. the 
day before the explosion. When he stopped the engine 
owing to the rollers getting clogged, the cma 
registered 20 lb., and the water in the gauge was at half- 
glass. He was absent from the boiler about 25 minutes 
before it burst, and had suffered from the shock of the 
explosion. He was, he considered, in responsible charge 
of the boiler. 

By Mr. Botteley: Witness had no theory as to the 
cause of the explosion, which was a pa wong tohim. The 
plates showed no sign of weakness when he tapped them 
with a hammer. 

By Mr. Longstaffe: He was told by Mr. Platts that he 
had come to an arrangement with a Mr. Preston and 
Mr. Steel to take out the old boiler, and put the second- 
hand one in its p'ace. 

Mr. W. G. Hodgkins, senior partner in the firm of 
Hodgkins Brothers, engineers, Aston Cross, Birmingham, 
said that Mr. Platts gave him instructions to replace 
the patch on the boiler. His firm occasionally did boiler 
omy In January, 1903, they repaired the boiler, 
taking off an old patch and putting on a new one, His 
man, Steel, who did the work, stated that where the 
patch was put on the plates were pitted and corroded 
inside. The boiler was, he thought, in fair condition 
when the patch was applied, and was safe, in his opinion 
to be worked at a pressure of 25 lb. foratime. Headvi 
Mr. Platts, five years ago, to have the boiler insured, and 
explained to him that he would then have it examined by 
a competent person. 

Mr. Vaux: Was that because you thought Mr. Platts 
did not know much about boilers ? 

Witness: Yes. It was Steel’s suggestion that the old 
boiler should be taken out and a new one put in. 

Mr. Longstaffe: Was not that a good way of conveying 
the impression that the boiler should be placed on the 
scrap-heap? Did you not realise that it was dangerous 
to use it—thatit had reached a condition when it was only 
fit to be scrapped ? 

Witness: It was fit to be worked at a certain pressure 
for a time. : 

Henry Steel, boiler-maker and fitter, gave evidence as 
to the repairs he made to the boiler in January, 1903. He 
examined the old plate, and found it deeply pitted, some 
of the holes being yy in. deep. He also saw scale and 
mud on the bottom of the boiler ? in. thick. When 
the new patch had been put on, the boiler was, he 
thought, safe to work at a pressure of 25 lb. He told 
Mr. Platts that the boiler was in very bad condition, 
and sugzested that he should get another one. Platts 

lied that he would see if he could find one somewhere. 
After the repairs had been executed he saw a pressure of 
40 lb. indicated, and he was tened and ran away. 
He su that the second- boiler referred to 





should be put in the place of the old one. He examined 


he tell you that under the Act you were required to have | had 


the second-hand boiler and found it much better than 
the old one. 

Mr. Longstaffe: Do you know it cost 4/. 10s., with an 
engine thrown in. 

itness: No; I did not know that Mr. Platts agreed 
to make the change, but afterwards would not have it 
done because he had not the money to pay for it. He 
sold Mr. Platts a steam gauge which he had every reason 
to believe was in good condition. He asked 5s. for it, 
and Mr. Platts gave him 2s. 6d. 

Mr, W. H. Harding, Inspector of Factories for the 
Birmingham district, spoke to an abstract of the Factory 
and Workshop Act being sent to Mr. Platts. Subse- 
quently he saw Mr. Platts, and told him the boiler would 
have to be moe | examined and reported upon by a 
competent person. He was told the boiler was insured 
and had been reported on. On visiting the after 
the explosion, he found that the abstract of the Factory 
Act had not been affixed according to inttructions, and 
no entry had been made in the register. 

Mr. William Tremaine, Engineer Surveyor to the 
Board of Trade, who conducted the preliminary inquir 
as to the cause of the explosion, presented a report wit 
a drawing of the boiler. One piece of the boiler, he said, 
mn carried over three rows of houses ard fell in a 
garden. The boiler rent at a seriously corroded t of 
the shell, at the left-hand side of the third belt of plating. 
Some of the rivet-heads at the bottom had corroded away 
and some of the rivet-holes were split through. The 
boiler was _, bad all over and was completely 
worn out. The cause of the explosion was weakness as 
the result of general corrosion. 

Mr. Platts was recalled and examined by the Commir- 
sioner. He denied Steel’s statement as to the agree- 
ment to remove the boiler which exploded and replace it 
by the second-hand one. 

Mr Longstaffe: Did he tell you that the boiler was in 
a bad condition, and that if he were you he would get 
another ? 

Mr. Platts: It is a falsehood. 

B nae Longstaffe: Was Mr. Harding’s evidence true or 


coal 


Mr. Platts: A lot of his evidence was false, 

Mr. Longstaffe: Is it true that he said you must have 
the boiler thoroughly examined ? 

Mr. Platts: It is not true. 

Mr. Longstaffe: Did he not say that the result of the 
examination must be entered in the register-book ? 

Mr. Platts: No, he did not say so to me. 

Mr. Platts, in reply to further questions, denied that 
ie witness Hodgkins had advised him to insure the 

iler. 

Mr. Longstaffe, he prentns Commissioncr, then 
summed up, and delivered judgment. He referred to the 
very unsatisfactory nature of Mr. Platts’ evidence, and 
said that they could not find definitely, as a fact, that 
502. was the price he age for the boiler and engine. 
They had uuhesitatingly come to the conclusion that 
both Mr. Hodgkins and Mr. Steel had pointed out to 
Mr. Platts the real condition of the boiler. He must 
have understood that in continuing to use the boiler, 
even at the powane at which it was worked, he 
was undoubtedly running grave risk of danger being 
caused not only to Property, but to the lives of people 
on the premises and the public generally. It was a 
matter of grave moment that a man who, upon his 
own admission was ignorant of the management of a 
boiler should have avowedly shut his eyes and ears to 
what he was shown and told by those whom he called 
in for the purpose of repairing the boiler. Mr. Harding 
made it clear to him that the boiler must be kept in 
proper condition and reported upon. The Commissioners 
were of opinion that in making the statement that the 
boiler was insured, Mr. Platts intended Mr. Harding to 
understand that it was insured against explosion, which 
was not the case. They believed the pressure at which 
the boiler was working at the time of the explosion was 
not accurately shown by the steam-gauge. e evidence 
Mr. Platts had given, the admissions he had made. and 
the general facts brought out pointed to a callous- 
ness and carelessness on Mr. Platts’ part, which, 
happily, they very rarely found in connection with the 
investigations they were from time to time called upon 
to conduct with to explosions. It was a'most 
beyond belief. They found that the boiler had not, at any 
time since it was acquired by Mr. Platts, been examined 
by a competent person, and no steps whatever had b2en 
taken by him to ascertain the pressure at which it could 
safely be worked. They believed that Mr. Hodgkins and 
Mr. Steel had both ag ea out to Mr. Platts the dan- 
gerovs condition of the boiler, and considered that proper 
measures were not taken by him to ensure that it was 
worked undersafe conditions. The cause of the explosion 
was weakness resulting from corrosion of some of the 
plates through neglect. They unhesitatingly came to 
the conclusion that Mr. Platts was solely to blame for 
the explosion. It had been u by Mr. Platts’ advo- 
cate on his behalf that he should be excused because he 
was an ignorant man, but the Commissioners could not 
adopt that view of the case. They would be failing 
altogether in their duty if they made any other order than 
that Mr. Platts should pay the whole of the costs of the 
investigation. — 

Mr. Vaux said that the total costs would amount ap. 
proximately to 600, 

Mr. Longstaffe then made an order that Mr. Platts 
—_ pay the Solicitor to the Board of Trade the eum 





Sr. GornarD Rattway.—The Swiss Federal Council 
contemplates the purchase of the St. Gothard Railway. 





The sum required for the transfer of the system by t 
company at present owning it is 8 895 0817. 
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THE WILLCOX-RAMONEUR BOILER- 
TUBE-CLEANING APPARATUS. 


ALL stokers who attend either to fire-tube or water- 
tube boilers know very well that to neglect the regular 
and thorough cleaning of the tubes of their boilers, 
is an omission which is very soon noticeable in the 
reduced efficiency of the plant, and consequently means 
harder work for themselves. This tube-cleaning is, 
however, under ordinary conditions, such a dirty 
and unpleasant job that it is often neglected, and 
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so, considerable waste of fuel takes place. 
to avoid the use of the ordinary tube brush and its 
attendant dirt and inconvenience, a steam-hose is fre- 
quently used and wet steam is blown through the 
tubes. This, however, is not nearly such an improve- 
ment as might be supposed, because the moisture in 
the steam causes the soot to cake on the walls of the 
tube, adding to the trouble instead of curing it. In 
order, theretore, to overcome these objections a form of 
cleaner has been introduced by Messrs. W. H. Willcox 
and Co., Limited, 22, Southwark-street, London, E.C., 
which, it is claimed, is entirely satisfactory in its 
action. It is known as the Willcox-Ramoneur hot- 
air-impelled boiler-tube-cleaning apparatus, and is 
illustrated in Fig. 1, above. By the construction of 
the instrument the steam used is dried and mixed with 
about ten times its volume of hot air; and the soot, 
&c., is quickly driven out of each tube. The apparatus 
can be used so rapidly that it is claimed that a boiler 
with 70 to 80 tubes can have these thoroughly cleaned 
in about four minutes, and a locomotive boiler with 
210 tubes in about eleven minutes. It will be seen 
that this is a remarkable saving of time compared with 
the old method of cleaning, which may take from one 
to two hours. The great advan of this is that the 
operation, as performed by the Willcox - Ramoneur 
apparatus, can be done several times a day with very 
little trouble, if necessary. 

The apparatus complete is shown in Fig. 1, part of 
which is represented in section for the sake of clear- 
ness. It consists of a specially constructed cone- 
shaped head A, which is screwed on to a tube B, on 
which there is a sliding-piece C of non-conducting 
material, which can be held in the hand for the adjust- 
ment of the instrument in position. The tube B is 
screwed into a valve D, by means of which the supply 
of steam can be regulated, a Y-shaped pipe being 
screwed into the other end of the valve, as shown. One 
branch of this ¥-pipe communicates with the steam in 
the boiler that is being cleaned, or with another boiler 
in case the one being cleaned is cold. At the end of 
the other branch of the Y-pipe is a handle by which 
to support the apparatus. Enlarged views of the 
head A are given in Figs. 2, 3, and 4. These heads 
are made in two sizes: No. 1, to suit tubes up to 28-in. 
ig and No. 2 tubes above 2%-in. bore up to 34-in. 

re. 

The construction of the head shown in Fig. 2 is as 
follows :—The conical cap A is made to fit the boiler- 
tubes, and is formed at its rear with radial slots, 
shown in Fig, 3, through which air can be drawn, the 
slots extending between the ribs G, which are connected 
with an externally-screw-threaded neck H, which is 
cast in one piece with the head A. Each alternate rib G 
is made part of a helical wing, which extends towards 
the narrow portion of the cap A. These wings serve 
to impart a whirling motion to the air current. 

On the part H is mounted a revolvable disc K, in 
which there are slots which correspond with the ports 
between the ribs G. By adjusting the position of the 
disc K it is an easy matter to regulate the admission 
of air through the ports in the part A, and the area of 
the apertures can be varied from zero to the maximum. 
The disc K can-be locked by means of the nut L. 

The steam nozzle M is tapered, and fits in the corres- 
pondingly tapered bore of the neck H. The flange at 
the open end of the neck is held in position by a screw 
socket N, into which the steam-pipe is fixed, as shown 
in Fig. 1. A suitable size of nozzle may be selected to 
suit any prevailing steam pressure. 6 same effect, 
however, may be obtained 





In order | on the tubes. 





end orifice threaded, so that it can be closed bya plug, 
as shown in Fig. 4, and small holes are placed round the 
nozzle, as shown. The screw O, shown in Fig. 1, passes 
through a slot in the valve-handle and keeps the latter 
in position. The pattern of cleaner made for water- 
tubes is fitted with a tubular end-piece, which is 
joined at its base to an altered form of cone-head. 
The openings at the tubular end create a fan-shaped 
spray, which is directed on the outside of the water- 
tubes. With this arrangement it is possible thoroughly 
to sweep away the soot and ash-dust which collect 


YI 


The makers state that a blow-through 
of two seconds’ duration with this apparatus is suffi- 
cient to clean the tubes. 





TWO NOTES ON SHIP CALCULATIONS.* 
By W. 8S. Apexi, R.C.N.C. 


THE first note consists of a discussion of the various 
methods used in ship calculations, including a new rule 
for finding areas, &c., with a considerably less number of 
ordinates than is usually employed. 

The second note gives a method of constructing an 
pa pean metacentric diagram, within an error of 
about 1 per cent., when only the length, breadth, draught, 
=, and tons per inch are known. 

ethods of Ship Calculation.—As a first step in finding 
the approximate area of a figure bounded by a curve on 
the one side and by straight lines at the other side and 
ends, a function can always be found which will coincide 
with the given curve in any desired number of points. 

In general the form of the function is given by 


YHA tart agar t+ .... + aen-122"-!, 


This form involves 2 constants, which can be so deter- 
mined that the function and the given curve coincide in 
2n points. In the process of finding the area of the given 
figure, the assumption usually made is that the area is 
the same as that under the function which coincides with 
the given curve in 2 n points. 

It is a, obvious that, unless the given curve is, 
mathematically speaking, ‘‘ smooth ”—i.¢., free from 
sudden changes of slope and curvature—the difference 
between the true and approximate areas will be large ; 
so that in such cases the area cannot be approximately 
calculated by a function passing through the point where 
this sudden change of slope occurs—t.e., this point should 
be the termination of the approximate integration. 

Ship curves are of two general kinds—the horizontal 
sections, or water planes, which are ‘‘smooth” curves, 
and the vertical transverse sections, which are for the 
lower portion of the depth “* not smooth,” having a very 
sudden change of slope at the turn of the bilge. It 
therefore follows that, to avoid error, the approximate 
integration can only be carried out from the top water- 
line down to the turn of the bilge. This limitation is in 
accordance with usual practice, the lower portion, or keel 
——- as it is termed, being separately calculated, 
and for like reasons the forward and after extremities of 
the ship are treated in the same manner. 

In order to calculate the main portion of the displace- 
ment, bounded vertically by the top water-line and a 
water-line near the turn of the bilge, and horizontally by 
sections, near, but not at, the ends of the ship, the usual 
practice is to divide the length and depth into a com- 
paratively large number of equal parts, the number for 
the length being about 20, and for the depth about 6. 
The assumption usually made is, that for each pair of 
spaces which include three ordinates the function approxi- 
mating to the given curve is a second degree parabola, 

Y = dy + a @ + ag 2, 

It is contended that, as the function is only assumed 
to coincide with the given curve over a small portion of 
the figure, the error introduced is smaller than would be 
the case if the function were assumed continuous over a 
greater length. This contention does not appear alto- 
gether logical, use great care is taken to prevent 
irregularivies in the form of a ship—i.e., to make the 
curves “‘smooth” or fair; and it seems reasonable to 
infer that the lines of a ship are given fairly accurately 
by general function of the type indieated. The first 
weary | recognition of this fact appears to have 

lue to Tchebyscheff, who gave a general formula for the 
lines of a chip, and who also worked out his rule for 
approximate integration on the same assumption. This 
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rule, as is well known, fixes the ordinates to be used for 
integration in such a manner that the area of the curve 
is given by the sum of the ordinates. ‘ 

'o consider the general case: In the function taken 
there are 2" conditions to be satisfied, and this can be 
done in a number of ways—e.g. :— 

(a) The positions of the ordinates may be fixed, in 
which case the number of ordinates will be 2n, and the 
quantities which are determined from solution of the 
equations involved are the multipliers of the ordinates, 
which are 2nin number. A special case of this type is 
the ordinary Simpson rule, in which the ordinates are 
fixed, one at each extremity of the area, and the remainder 
at equal intervals. 

(b) The multipliers may be assumed equal to each other, 
which is one condition; there are therefore (2-1) more 
conditions to fulfil, which can be satisfied by determining 
the positions of (2n—1) ordinates. This is Tchebyschetf’s 
rule; the multipliers all being equal, the area is, there- 
fore, given by the sum of the ordinates. 

(c) As 2n conditions have to be fulfilled, and as a 
reduction in number of ordinates generally means a re- 
duction in calculation, the conditions can also be satisfied 
by taking n ordinates and n multipliers, the positions of 
the ordinates and the values of the multipliers being 
found from the general equations. It follows that by 
this method n calleuie should give the same approxi- 
mate area as 2n—1 Tchebyschetf ordinates—i.¢., prac- 
tically half the number. d 

As regards this third method, Professor Burnside, 
F.R.S., of the Royal Naval College, Greenwich, first 
calculated for me the positions of the ordinates and the 
values of the multipliers, and afterwards found that the 
results had been previously worked out by Gauss and 
published in Todhunter’s Functions of Laplace, Lame, 
and Bessel in 1875. The table at the end gives the posi- 
tions of the ordinates and the values of the multipliers 
for different numbers of ordinates, as originally calcu- 
lated by Gauss; Professor Burnside checked the results 
up to tive ordinates. The theoretical considerations for 
finding the multipliers and positions of ordinates are given 
in Appendix I. : ; 

Judging from previous experience with Tchebyscheff 
sections, it was considered that nine of these ordinates 
would be sufficient for all, or nearly all, calculations, and 
on this basis five Gauss ordinates should give the same 
degree of accuracy. The multipliers are rather unwieldy, 
but it was found that these could be replaced by an 
approximate form—viz.: 5, 10, 12, 10, 5, without any 
appreciable loss of accuracy. Further, with this rule, 
sections occur at mid-length, at approximately quarter 
length, and near the ends, giving » good general idea of 
the form of the ship. . 

An examination ur the accuracy of Simpson’s, Tcheby- 
scheff’s and Gauss’s methods was then undertaken. The 
form of ship used was one which had been worked out a 
large number of times by several individuals, so that it 
was possible to practicaliy eliminate the personal error 
in the calculations. Further, the results were compared 
in particular cases with integrator calculations, which 
give absolutely accurate results. : ‘ 

In ship calculation, the process is arranged in such a 
manner that, to obtain the desired result, the integration 
is reduced to finding the area of a curve of some kind. 
The starting point of all calculation is from the ordinates 
of a water-line or transverse section, and the fact that the 
final curve is seldom, if ever, plotted may tlead to serious 
error, because it is not known if the shape of the curve 
involves any serious change of slope. é : 

To illustrate the point that all calculations reduce in 
effect to finding the area of a curve, suppose it is desired 
to calculate the vertical position of the centre of buoy- 
ancy. ‘The arrangement of the ordinary displacement 
sheet is such that the gum of vertical columns gives func- 
tions representing the area of water planes. To obtain 
the vertical position of the centre of buoyancy, each func- 
tion of water-plane area is — by 1ts distance below 
the top water plane, the products being integrated by 
Simpson’s multipliers. ‘he sum of these functions then 
gives the total moment of the oe below the top 
water-line. The essential part of the calculation is that 
a curve of moment of areas of water planes has been con- 
structed, and afterwards integrated by Simpson’s rules. 

The first step was, therefore, to ascertain if any of the 
derived curves used in the process of approximate integra- 
tion would have any serious irregularity, bearing in mind 
the fact that the original curve was supposed ‘*smooth. 
The underlying integrations for all the usual calculations 
are given in Appendix II., and the shapes of the various 
derived curves are shown in Figs. 1 and 2. From the 
theoretical considerations given, and from the figures, 10 
will be seen that in only one case was there any proba- 
bility of departure from the “smooth” condition, and 
that was, unfortunately, in a very important one—viz., 
in calculating the height of the transverse metacentre 
above the centre of buoyancy. It therefore follows that 
for all calculations, except that referred to, a function of 
the eral form indicated should give the results as 
aoe by the usual methods. ; 

This probability was checked by actual calculation, 
taking the usual degree of accuracy—i.e., that the true 
and approximate results should agree within a maximum 
error of one-half per cent. For all calculations, except 
the one specified, the desired result was given by the 
following arrangements of ordinates :— 


Simpson’s rule 13 transverse 
sections 
Tchebyscheff’s rule 9 transverse 
sections 
Gauss’s rule 


5 transverse 
Gausse’s rule 


5 water planes. 


5 Simpson water 
lanes. 
5 Simpson water 
sections 68. 
5 transverse 3 
sections 


uss ; water 
planes. 
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The fact that five Gauss transverse sections gave as 
good @ result as nine Tchebyscheff sections shows that the 
theory advanced is confirmed by fact. — 

To apply Gauss’s rule to practice, it is to be observed 
that the Gauss water planes, as also Tchebyscheff’s, do 
not occur at desirable places—e.g., no ordinate occurs at 
the top water plane, and it is desired to know nearly all 
the properties of this particular plane. It therefore 
appears advisable, for this and other reasons, to have the 
water planes evenly spaced, and consequently the method 
to adopt appears to be Gauss’s transverse sections in asso- 
ciation with Simpson’s water-planes. 

It has been stated before that une Gauss section is at 
the middie of length, but the foar other sections will have 
to be constructed. It is suggested that, in addition to 
the usual sections shown in a body plan, these Gauss 
sections should be drawn in dotted, as they afford a ready 
means of calculation of displacement, &c., when the ship 
is in a damaged or otherwise unusual condition. 

Before devising a tabular form for the displacement 
sheet on these lines, the question of the calculation of the 
transverse metacentre was considered. It has 
shown in Appendix II. that if » ordinates are neces- 
sary to find the approximate area of a water plane, then, 
for the same degree of accuracy, (3 n—1) ordinates would 
theoretically be required to find the transverse inertia of 
the water-plane. 

The statement above, that five Gauss sections are 
necessary for length, refers, of course, to calculation 
of displacement, centre of buoyancy, &c. ; but if the 
water-plane only is being considered, three Gauss ordi- 


Fig .1. 


SHAPE OF FUNCTIONS FOR WATER PLANE CALCULATIONS 


NOTE :- THE ORDINATE FOR TRANSVERSE MOMENT OF INERTIA iw 
48 THE CUBE OF THE CORRESPONDING ORDINATE OF WATERLINE 
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nates will probably give good results. It therefore appears 
that, apart from considerations of great slope, at least 
eight Gauss ordinates are required to give the transverse 
inertia. 

As a result of calculation, it was found that, in order 
to get the calculation sufficiently accurate, it was neces- 
sary to use either— 


Simpson’s rule ... 11 or 13 ordinates 
Tchebyscheff’s rule 10 ” 
Gauss’s rule... = ncn a 


It is much easier to use Simpson’s rule, with 11 ordi- 
nates evenly spaced, with or without 2 half ordinates at 
the ends, than to construct new Gauss sections. The 
reason of the apparent inconsistency appears to he due 
partly to the fact that a Simpson ordinate occurs near 
each discontinuous point, and partly because the area of 
the part of the curve before and abaft the discontinuoys 
points is a small fraction of the total area. 

_ Table I., page 768,.shows a displacement-sheet embody- 
ing Gauss’s rule, which shows a considerable saving in 
labour without any loss in accuracy. 

As regards stability at large nm there is no a priori 
reason why Gauss’s rule should not apply. Hitherto the 
minimum number of sections used has been ten Tcheby- 
scheff, or eleven to thirteen Simpson ; five Gauss sections 
— therefore, in accordance with the previous remarks, 
sumice, 

In order to further check the accuracy of Gauss’s rule, 
& quite distinct ship form from the previous one was 
taken, and the stability carefully worked out in the usual 
manner. A new body was made with Gauss sections, and 
cross-curves of stability found by means of the integrator. 
The actual curve of stability so obtained agreed, within 
the usual limits of error, with the curve found by using 
the greater number of sections, which latter curve was 
also checked in certain spots by direct calculation. This 
test of Gauss’s rule. which iscertainly more searching than 
any previous one, may be considered as sufficiently good 
to jnstify its ral adoption. 

The labour of stability calculation is obviously consider- 
ably shortened, the actual time involved in working out 
four cross-curves, or sixteen actual determinations of 
displacement and arm of the righting couple, being only 
2 hours. There was, of course, in addition, the time 
required to trace the body and to plot the cross-curves ; 

ut in general it may be said that a complete determina- 
tion of the statical stability curve is possible with about 
three hours’ work. 

There is one further point about the displacement sheet, 
= that is, regarding the calculation of the keel appen- 

age, which is shown on the left of the sheet. In order 
to render Gauss’s rule more accurate, it is desirable to 
om aa the deadwood and cut-up forward filled in to a 
juckn«ss equal to the width of keel, down to the straight 

ine of keel produced ; this being done both for the main 
Piece of the displacement and for the keel appendage 
~ ewe gd With thie Sexton Gonna rule —) be . to 
A e appendage, and the triangular-sha 
Parts can be easily deducted in the final summary a 











A imate Construction for the Metacentric Diagram. | only 
_The f 


orm of construction of the metacentric ae ye 
which is usually employed for warships, the di of 
which are generally understood, is shown in Fig. 3. The 
purpose of this approximation is to enable a fairly accu- 
rate (generally within about 1 per cent.) estimate of the 
position of the transverse metacentre relative to the ship 
to be obtained when only the principal dimensions of the 
ship are known. Let L be the length, B the beam, and 
D the draught in feet, A the displacement in tons, and T 
the tons per inch, then— 


A x 35 - 
-—~ a b, the block coefficient. 
T x 420 _ a, the water-line coefficient. 

Lx B 


In the initial stages of a design, L, B, D, and A are 
generally roughly fixed, and it is desirable to know if the 
beam is sufficient to give the required metacentric height. 
The usual form of approximation is to give the value of 
B M—i.e., the distance of the metacentre above the centre 
of buoyancy, as— : 

BM = constant x » 
D 

It appears reasonable to suppose that if the value of a 
is known, a closer approximation would be possible. 

In the case of an actual ship, information is general] 
- regarding the variation of displacement wit 

raught from which a can be determined, and in the 
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design stage a can be inferred from a previous ship. An 
investigation, which included a | number of types of 
warships, was made as to the relation between the trans- 
verse radius of gyration of the water-line area and the 
mean breadth, which is a. B, and it was found that, 
covering a very large range of type, 

K 

—~=02a+01 . ° - 

B + (1) 


where K is the radius of gyration. The material for 
merchant ships was not available, so the constants in the 
approximate relation could not be determined ; but it 
would doubtless be the form— 
K 
B 
The value of B M is given by 

AK?_a L.B.K?_ a K? 

ere bLBD 6D’ 
and can be at once determined from the value of K. 


The depth h of the centre of buoyancy below the water- 
line is given by Morrish’s rule, as follows :— 


=m.art+ n, 


A n 
h= - KS 
Mion 7) 
= 3 (tS) 
“\3Bx12xaxLxB 2/ 
h b 1 
joe 1 9 
D * 2 (2) 


Hence, knowing the values of B M and h, the position of 
the metacentre relative to the ship is obtained from the 
particular draught D. 

If it is desired to know the position of the metacentre 
at any other draught, the new position of the centre of 
buoyancy and the new value of B M must be found. 

The locus of the centre of buoyancy is generally a 
straight line, and, in order to determine the locus, it is 





necessary to know one point, and the slope of the 
line, which is given by— 
_Ah 
tan @ = Vv’ 


where @ is the inclination to the horizontal, A is the area 
of the water and V the volume of displacement. 
Substituting for A, V, and h— 
g@-tUBDr bob, ‘| 
en SLBD(Se’ 6 
1 1 «a4 < 
=> oar ° ° . 3 

ste 3 (3) 
From which equation it follows that, since the curve of 
buoyancy is a straight line for considerable variations of 
draught, the ratio of a tod is constant for the same region. 
The position of the centre of buoyancy is thus determined 
for the new draught. 

As regards the new value of B M— 


a“; Gab | 
— V Ax 38 
where I is the inertia of the water- e, & quantity 
which varies little with alteration of draught. ‘The dis- 
placement, on the other hand, is a direct linear function 
of the draught, and can be written A = pD +4. If 
values are substituted in the above equation it becomes 


BM (pD + q) = constant, 
or 
BM x D= constant . ‘ > (4) 


Fig. 2. 
SHAPE OF FUNCTIONS FOR CALCUL ATION OF DISPLACEMENT AND CENTRE 
OF BUOYANCY 
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Hence, knowing the value of the BM for the original 


dravght D, it can be determined for any other draught 
by equation (4) 

The approximate metacentric diagram is thus fully 
determined by means of the four equations. Fig. 3 shows 
for a particular case the approximate diagram, dotted, as 
— as that directly calouated, which is shown in full 

Ipea, 

While on the subject of the metacentric diagram, a 
curious point presented itself, which does not appear to 
be generally known, and that is, in respect of the lowest 
point of the metacentre. As the ae 5 increases, the 
centre of buoyancy rises and the value of B M diminishes. 
Let 5 A be the alteration in displacement. and 6 B M 
the alteration in B M, then the rise of the centre of 
buoyancy 

_hobA 
A 


and from the assumptions used in connection with 
formula (4), 


, 


BM x A = constant, 
whence, differentiating, 


BM6A+A65BM=0, 
or 


sBM=-BM°*> 
therefore the rise of the metacentre is equal to 
hod 5A 5A 
-~BM A = (h — BM) A’ - (5) 


From equation (5) it follows that, if h is greater than 
B M, the metacentre rises, or that the metacentre is at its 
lowest point when h = B M—i.e., when the metacentre is 
in the water-line. This condition would be expressed by 
saying that, in the diagram constructed as in the example 
given, the metacentric locus should be borizontal at the 
point where it cuts the 45 deg. line. A large number of 
metacentric diagrams have been inspected, and it is found 
that this property is generally true, the lowest point, 
——- occurring generally just before the locus crosses 
the line. 

In conclusion, I have to express my thanks to Professor 
Burnside, of the Royal Naval College, Greenwich, for 
considerable assistance in connection with the first part of 
this paper. 


APPENDIX I. 
Theory of Approximate Integration. 
As explained in the paper, in order to find the approxi- 
mate area under a curve, it is assumed that the equation 
of the curve is given by a function of the type— 
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and, without loss of any generality, the limits of the 
integration can be put as + land — 1. 


+1 +1 
.a-| yar-| (9 + 3a + age? +... + 
o} -1 
@2n-1 er-\\da 
4? a3 g2n\tl 
=(mx+m 5 tay... + an-1 57) 


=2[o+GeG.... +t] . 

But, by assumption, 
A =P" + Poe + Psys + &e., 
and substituting the va'ue of y, in terms of 2, 
A =ao[p, + po + ps + &e.] 

+0,[P %1 + fot. + Ps%zt....] 

+og(parit+mret+....] 

+ay[me2+.... ) 

Nia, SING Ft See (3) 

Now the value of the area found in the two ways is the 

same, and therefore the right-hand sides cf equations (2) 


and (3) must be the same, whatever the values of ap, a), a2 
&c., whence 

Pit Poet Fat . 2 

P, % + P2 Xe + Pz y+ 

Pi M1? + Po ty? + pg ry?t+ 2... 


——_——> 


i] 
alr oulmor 
ee 
~ 
on 
= 


oT) i 
| i 


and so on. 

This gives a series of equations whence the values of 
Py Po &e., and x), x, &e., can be determined. There are 
2n equations, and from these only 2n quantities can be 
determined. 

To take the case of Simpson’s rule, the ordinates are 
equally spaced, and, therefore, if there be an odd number 
of ordinates, one will occur at x = 0, and the others will 
be in pairs symmetrically placed about the middle of 
length—i.e, with (2-1) ordinates :— 


® =— Mn-1 = 1; 
n— 
%. = — L2n-2 = 2, 
n—-1 
n—-3 
% = - Ln —=——, 5 
n-1 
. — 
tn = 0. 


_The second, fourth, sixth, &., of equations (4) then 
give 
(P1- P2n-1) % “+ (Po—Pen-2) te + 
+ (pn-1-fnti) %n-1 = 0 
(Py — Pon-1) #4; + (Po—Pon-2) x2" + 
+ (Pr-1-Pn+1) a,-1 = 0 


(P1 ~ Pan—1) &,°"-*) + (p2—Pon—2) 2y"-*) + 
+ (Pn-1—Pn+i) 2%") = 0 
from which it follows that the coefficients of ordinates 


equid stint from the middle are equal. 
The first, third, fifth, &c., of equations (4) now become 


Ptmt... ++ Pot 3 Pn = 1 )«@) 

rr mi’ ’ Pa wi? + "ya + ps Pot al r (b) (5) 
Qn-2 4 2n-2 gn - 1 

P, x T pets +. + pn-1 2-2 = ar 


This group (5) series of quotations gives an easier form 
for calculation ; and, for illustration, take the Simpson 
rule for three ordinates, 

The multipliers are p,, po, ps, and the positions 2}, 2, 2s, 
as above— 

4 =—a%=1, =90, m=Ps. 
From equation (5a) 
2 p, + po = 2. 
From equation (5b) 
2m= 2 
3 
whence 


1 4 2 ol. ae 
= => Pe = —, an th ul me =@o =e 
Pi 9Rt 9 MEET 9:99 
In this simple case the three multipliers are the only 
three unknowns, and the curve so assumed to coincide 
with the given curveis therefore of the second d 
Iu the case of Tchebyscheff’s rule, the conditicn is that 
the multipliers are all equal. This fulfils one condition ; 
there are (2 — 1) remaining conditions, which must give 
the positions of (2n—1) ordinates. It will be found 
here, as before, that the ordinates are distributed sym- 
metrically on either side of the middle point, and that 
the coefficients are equal in pairs. 
In T'chebyscheff’s rule group (4) reduces to’ 


(2n-1)p=2. 
22,°+222 + oct Ca td 2 = 3a—1 
3 . 
22,4 t 2 gt + oo oe Mu -1= 2n—1 (6) 
5 
&e., 


whence , 22, &c., can be determined. 
The last case taken is that in which the number of ordi- 





nates is the same as the number of multipliers, so that 
the actual number of ordinates used is as small as pos- 
sible, there being n of each for the general function taken. 
Here, again, are found the same conditions as to sym- 
metry of distribution of ordinates and equality of multi- 
pliers as before. In the case in which n is an odd 
number—say, 2 m + 1—equations (4) become 


Pi t+ Pet « 6 6 + Pm +S pmii = 1 
Pi xy? + Pe ef + «© +Pm 2m a5 
$ (7) 
an as Ps ; - tn = i 
Pi ; Por, ve Pm Lm ae ey 


The solutions of the equations for various rules are 
given at the end of the paper. For the Gauss five-ordi- 
nate rule, an approximation as s the multipliers is 
given, which has been found to involve no appreciable 
error in the integration, and it is this approximation 
which is used in the examptes of calculation given. 


APPENDIX II. 
SHapgz OF FUNCTIONS USED IN CALCULATIONS. 
Water-Plane Calculations.—It is generally required to 
know the area, the longitudinal position of the centre of 
gravity, the transverse and the longitudinal moment of 
inertia about the centre of gravity. The water-line is a 
‘* smooth” curve, and may bs represented by a function 
of the general type stated. It remains to be seen whether, 
in the various calculations detailed above, there is any 
probability of introducing any serious change of function 
or change of smoothness. 
Let y be the ordinate, x the distance from mid-length, 
and let the function be represented by 


y = F (2), 
then 
Area of water plane 


-» dx -(r (a2"—! )d a, 


Moment of area of water plane 


=[vae. x -|r (x1) da.x 


-|F (x2) da. 
Londitudinal moment of inertia of water plane 
-|» dzx.x -|F (a2"+1) da, 


Transverse moment of inertia 


=[ran -1 [Fema F dx 
=3 fr 3 2n—1)\ 
“s x3 2n—1)\ d x, 


Comparing these calculations, it is seen that the degree 
of the functions assumed for moment and longitudinal 
moment of inertia calculations is only one and two 
degrees higher respectively than that of the original func- 
tion, and that consequen y. the rule which in tes one 
should approximately hold for all three. he actual 
shapes of these functions are shown in Fig. 1, page 767, 
from which it will be seen that there is no point of inflec- 
tion in the moment function, and a slight point in the 
longitudinal moment of inertia curve. 

As regards the function for transverse inertia, its degree 
is three times the degree of the original function, and it 
would be reasonable to assume a considerable difference 
of shape. This is at once seen by inspection of the 
figure, which is not drawn to the same scale ; if it were so, 
then, supposing the maximum ordinate of the water- 
line were represented by 20, the maximum ordinate of 
the inertia function would be 8000, and the effect of the 
sudden change would be much more apparent. The need 
to use more ordinates for the in tion of this function 
was found in actual practice, and the means of dealing 
“= the question ay given in the body of - paper. 


ae and Centre of Buoyancy _ 
The displacement is found in two ways : firstly, by finding 
the area of various water-planes, and then integrating 
the curve of water-line areas with respect to depth ; and, 
secondly, by finding the areas of various transverse 
sections, and then integrating the curve of area of sections 
with respect to length. r 

The longitudinal position of the centre of buoyancy is 
found by integrating the curve of moments of areas of 
section with respect to mid-length, and for the vertical 
position by integrating the curve of moments of water- 
planes below the load or top water-line. 

The actual shape of the functions used in these calcula- 
tions is given in Fig. 2, from which it will be seen that 
the curves are free from points of inflection ; therefore 
the shortened rules for integration should be applicable, 
as was actually found to be the case. 








BOILER EXPLOSION AT MIDDLESBROUGH. 

A FORMAL investigation has been conducted by the 
Board of Trade at the Municipal Buildings, Middles- 
brough, under the provisions of the Boiler Explosions 
Acts, 1882 and 1890, with regard to a boiler explosion 


which occurred at the Tees Dockyard, owned by Messrs. 
R. Craggs and Sons, Limited, Middlesbrough. The 
Commissioners were Mr. A. P. Longstaffe, barrister-at- 
law, and Mr. A. Gray, consulting engineer. Mr. G. C, 
Vaux conducted the preceedings for the Board of Trade. 
Messrs. Craggs and Sons were not represented legally, 
but the secretary, Mr. George Craggs, and other members 
of the firm were present. 

In opening the proceedings, Mr. Vaux said that the 
boiler in question was of the water-tube type, made by 
Messrs. Babcock and Wilcox in the year 1905, and was 
set to work on May 11 of that year. At the time the 
boiler was set to work there were grease-extractors fitted, 
but these did not appear to have prevented the oil, ueed for 
lubricating purposes, getting into it. The boiler was 
inspected from time to time by a boiler insurance com- 

y, and the inspector, having found a coating of greasy 
eposit in some of the tu the insurance company 
advised the firm to take steps to exclude the grease. In 
consequence of this recommendation, Messrs. Craggs and 
Sons took steps to reduce the amount of grease, and the 
boiler was cleaned on different occasions. The tubes 
which had bulged were renewed, an ers were given 
that only a smell quantity of oil should be put into the 
—— and that the steam should be exhausted into 
the atmosphere. On May 22, 1907, one of the tubes 
suddenly burst, and a labourer, a man named Arthur 
Tulloch, who was in the stokehold at the time, was 
severely scalded, but altimately recovered. 

Various witnesses were then called by Mr. Vaux, and 
among them Mr. R. E. Cowell, Messra. Babcock and 
Wilcox’s representative, who stated that one of the tubes 
of the boiler was fractured. In his opinion the presence 
of oil on the water side was the cause of the trouble. 

Mr. Henry Porritt, yard manager to Messrs. Craggs 
and Sons, gave particulars of the steps the firm had taken 
for cleaning the boiler from time to time, and reducing 
the quantity of oil in it. With regard to the suggestion 
made by the insurance company that an hydraulic test 
should have been made, he said the boiler was a brand 
new one, all tubes that showed a bulge were taken out 
and comes by new ones guaranteed by Messrs. Babcock 
and Willcox, and personally he thought that to make an 
hydraulic test in addition to this would serve no purpose, 
and would have been practically ‘‘ putting new work into 
new work.” The witness admitted that the o unities 
for cleaning the boiler were not sufficient. e did not 
think they could possibly clean it effectually unless they 
had two boilers, so as to lay one off for a month, and use the 
other meanwhile—that was to ey in order to make it 
absolutely safe, because with that kind of boiler they had 
to be very careful. He attributed the main cause of the 
explosion to a yg ! deposit, and he further thought that 
it was also due to the excessive heat from the brick arch 
and the close proximity of the fire-bars. 

Mr. Joseph Williams, engineer.surveyor to the Board 
of Trade, presented a report on his examination of the 
boiler after the explosion. He attributed the — 
to the tenacity of the pipes having been so diminished by 
overheating as to be unable to resist the steam pressure 
to which the boiler had been subjected. The overheatin 
was probably caused by the scale in the tubes, which 
impaired the transmission of heat from the tube to 
the water it contained at the pw of rupture. It was 
rather difficult to detect scale of that kind in a steel tube, 
but it ought to have been noticed by the workman using 
the scraper. 

The evidence having been closed, Mr. Vaux sub- 
mitted a list of questions on which he requested the 
judgment of the Commissioners. 

Mr. A. P. Longstaffe, the presiding Commissioner, ia 
giving judgment, reviewed at some length the circum- 
stances connected with the explosion, and the evidence 
which had been given. He said that phortly after tho 
boiler had been set up, trouble arose owing to the presence 
of grease which found its way into the boiler. It was 
obvious that that was a serious risk, and likely to cause 
danger, not only to property, but to life and limb. The 
cause of the failure of the tubes was over-heating due to 
the greasy sediment which had found its way into them. 
The evidence was not sufficient to show that the boiler was 
ever properly cleaned, while further, no proper measures 
were taken to use good water, and no really effective grease- 
separators were provided. Where the trouble was serious, 
as in this case, an hydraulic test ought to have 
made. In reply, therefore, to questions by the Board of 
Trade, Mr. Longstaffe said that the Commissioners were 
not eatisfied that proper measures were taken to see that 
the boiler was effectively cleaned, and proper measures 
were not taken to ensure its being worked under safe 
conditions. They held that Mr. Robert Henry Craggs, as 
a director, and therefore in ch of the business of the 
company, was to blame, as wellas Mr. Percy B. Craggs, 
as yard manager. That being so, the question arose as 
to the part of the costs they should bear. Mr. Long- 
staffe said they would be pl to hear what those 
gentlemen had to say on the point. 

Mr. R. H. Craggs, in addressing the Court, said he 
would leave the matter in the hands of the Commis- 
sioners, but he wished to point out that, as a firm, they 
had a very clean record so far as loss of life and accident 
were concerned ever since they started work in that 
neighbourhood, That was the very first inquiry they 
had ever had before the Board of Trade. 

Mr. P. B. Craggs also addressed the Court with regard 
to what had been done as to the cleaning of the boiler 


during his yom apace re “Tn , 

Mr. Longstaffe said the Commissioners quite accepted 
Mr. R. H. Craggs’s statement as to the firm’s record, 
but in the — case some neglect had shown. 
He ordered Messrs. Craggs and Sons, Limited, to pay the 
sum of 75/., and Mr. P. B. making in all 95v., 





Orages 20/., 
towards the cost and expenses of the investigation. 


ee 
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THE 


“CLYDE” 


UPRIGHT MULTITUBULAR BOILER. 


CONSTRUCTED BY MESSRS. MARRIOTT AND GRAHAM, ENGINEERS, GOVAN, GLASGOW. 
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WE illustrate above an upright multitubular boiler 
which sses some novel features. It is made by 
Messrs. Marriott and Graham, of Govan, Glasgow, 
who claim that it is practically smokeless, a feature 
due to the equal distribution of the flame, which is 
broken up before reaching the tubes, the gases being 
intermingled with the hot air in such a way as to 
promote perfect combustion. In consequence of this, 
the boiler is a quick steam-raiser. Two vertical sec- 
tions of the boiler are shown in Figs. 1 and 2, and a 
sectional plan in Fig. 3. It will seen that the 
furnace plate is in one piece, being welded, and 
there are therefore no rivets or joints in contact 
with the fire. Another feature is that the tubes are 
all of equal length, and are easily cleaned, being very 
accessible through large doors provided for the pur- 
ewe Examination of the boiler and repairs can also 

easily effected. 

Results of Triat, 












































Be eterna 
i be vaporation 
Coal. Water from and at 
212 Deg. Fahr. 
= — — i > — - as 
a re 7 ies aes 2 — os 
elf e,l8k |F.|> [2 [2 : 
. |e gis mol =) 
2 u £ " a£ as ar s F F 4 3 
el GE (23 Zales SE | 3g (84) 2 | € 
&| £ Ealte welee eal. as <5 5 sf 
a Se\Ag BolSe |e. &)e3ikul & | Bs 
s| 5 gies 28/>- bsls_|as laa] = | 38 
| & /as/eo Bulg Sslasles| e¢ |23| 3 | 22 
Bl B GSES SPI RAE lSO) So 25) & | 
1) 80 | 470) 18.8 0.94) 2280 /44.5/4.85/ 91.2 [4.56] 2780 | 5.87 
2} 80 | 470) 18.8 0.94] 2330 |46 /[4.95| 98.25 |4.65] 2820 5.93 
3) 80 380) 15.1 0.76 2400 |48 (6.3 | 06 4.8 | 2900 7.62 
Quantity of ash during first hour .. 30 Ib, 
” ” second hour. . 30 ,, 
nt pw third hour .. 4. 
Grate surface of boiler. . op 26 aq. ft. 
Heating surface of boiler 7 600 ,, 
Working pressure of 80 Ib. per sq. in. 


hy x tests have veen carried out on one of 
these boilers by Mr. W. A. McMorrison, which show 
a high efficiency for a boiler of this class. The results 
of 


is trial show that an og efficiency of |), 


7.6 Ib, of water, from and at 212 deg. Fahr., per pound 
of coal, was obtained when the evaporation was at the 
rate of 4.8 lb. of water per square foot of heating 
surface, and, under these conditions, absolutely no 
priming took place. The trials were le in order 
to find the maximum evaporative power of the boiler 
when using very ordi coal, and they lasted three 
hours. The cval used was ‘“‘ Howmuir,” a dull grey 
coal, the calorific value of which was found to be 
about 12,800 B.Th.U. It compares with Durham 











slack and other unscreened coals. In spite of the 
quality of the coal there was a marked absence of black 
smoke, and evén immediately after firing the smoke 
was never more than a light brown colour. The tem- 
perature of the feed-water was very low, being, durin 

the first hour, 44.5 deg. Fahr.; during the secon 

hour, 46 deg. Fahr.; and during the third hour, 
48 deg. Fahr. The boiler tes was constructed 
under the survey of the British Corporation for the 
Survey and Registry of Shipping, and its leading 
dimensions were Hei ht, 14 ft. Gin. ; and diameter, 
6 ft. 6in. This type of boiler, taking up the small 
floor-space which it does, and giving such good steam- 
ing results, should prove useful for many purposes, 
and the fact that it will burn inferior coal without 
black smoke is a distinct recommendation for many 
— It is sold by the makers as the ‘‘Clyde” 

iler. 





THE LAW OF MASTER AND SERVANT. 

Another Trades Disputes Bill.—It would seem that the 
Labour Party are not content with the many legislative 
victories which they have panes over employers 7 
recent years. Although the agitation against the Ta 
Vale Railway case, which culminated in the es 
Disputes Act, 1906, has placed the trade unions in a 
position ‘‘above the law,” these bodies ap to require 
a further meed of protection. By a Bill which was intro- 
duced by Mr. Walsh on May 4, it is proposed to forge a 
new weapon which can be used against the employer 
during a strike. 

It is suggested that ‘‘where a workman employed at 
any works is, as a condition of his employment, in the 
occupation of a cottage or dwelling-house belonging to 
the owner or owners, or one of the owners, of such works, 


no notice to quit served upon or given to such workman 
chal in 


(whose rent not then be more than one week 
arrears) after the commencement and during the con- 
tinuance of any strike or lock-out at such works shall be 


of any effect, and no right of re-entry, other than for non- 
payment of rent, shall be exercisable during the continu- 
ance of any such strike or lock-out.” This measure is 
devised with — — 4 If it became — it anes 
in many cases, effectually prevent an employer from 
availing himself of the services of any so- ed. **black- 
leg,” who, in self-protection, is so often compelled to dwell 
in a house provided by his employer. Seeing that the 
proposal embodied in the clause above set out strikes at 
the very root of the present law of landlord and tenant, 
we do not imagine for a moment that it can ever become 
w. 





Tue Frencu Navy.—The naval expenditure of France 
is still increasing. The amount voted by the French 
Chambers for 1908 was 12,797,309/. The amount applied 
for for 1909 is 13,316,100/. A submersible, known at 
—_— as Q 65, is to be launched on the 16th inst., at 

t; she will receive the name of the Fresnel. 
She is 170 ft. long, and has a displacement of 398 tons. 





Another French submersible, known at present as the 
Q 66, is to be named the Berthelot. 





~~ 
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TRANSMISSION OF HicH Powzr By CHaIns.—In view 
of the description we have recently published of Messrs. 
Hans Renold’s new works at Manchester, and of the use 
of chains there, the following particulars of a very large 
chain-drive, manufactured by the firm, will of in- 
terest :—Altogether 500 horse-power is transmitted, the 
drives being of a coaling plant supplied by Messrs, 
Head, Wrightson, and Co., Limited, of Thornaby-on- 
Tees, for a tidal dock inJapan. The largest single drive 
is of 200 horse-power, two silent chains running side by 
side on a single pair of sprockets. The driven sprockets 
are of the spring-compensated type so as to equalise the 
load between the chains. The chains are used to drive 
hauling-drums by means of electric motors, and are in 
use about 140 hours per week. The pinions have 28 
teeth and are 15} in. in diameter ; the large spring wheels 
have 108 teeth and are 60 in. in diameter, the width 
being 174 in. These wheels are the largest spring wheels 
ever e for chain-driving, each weighing about 2 tons. 
The chains are 1}-in. pitch, and the wheel centres 11 ft. 
5in. Each chain has a breaking load of 70,000 lb., and 
the total pull on the drive is 5650 lb., thus givin 
of about 25 with thetwo chains in duplicate. 
are, of course, of Messrs. Renold’s silent type. 


a factor 
he chains 





German Coat Propuction.—The production of coal 
in Germany in the first four months of this year was 
49,293,530 tons, as compared with 46,870,753 tons in the 
corresponding period of 1907. The output month by 
month was as follows :— 


Month. 1908. 1907. 
tons tons 
January .. 12,579,152 12,296,774 
February .. 12,642,714 11,120,527 
March... - i 12,476,008 11,942,453 
April +o ai - 11,595,056 11,460,255 


Coke was made in the first four months of this year to the 
extent of 7,178,306 tons, as compared with 7,015,189 tons ; 
and briquettes to the amount of. 5,854,721 tons, as com- 
as with 3,089,411 tons. The production of lignites in 
rmany in the first four months of this year was 


21,661,840 tons, as compared with 19,842,617 tons. The 
output month by month was :— 
Month. 1908. 1907. 
tons tons 
January .. 5,702,911 5,131,531 
February .. 5,403,805 4,771,277 
March a eS 5,498,011 5,001,382 
Me kee se” See 5,091,808 4,896,398 


It will be seen that the increase in the production of coal 
to April 30, this year, was 2,422,777 tons, while the pro- 
duction of coke increased 163,117 tons; that of lignites, 
1,819,223 tons; and that of briquettes, 765,310 tons. 


Russ14’s Export or [Ron AND STEEL DURING 1907.— 
It was really only in the year 1904 that export of these 
commodities from Russia toek place, and the beginning 
was on a very small scale ; the ag te barely amount- 
ing to 1000 tons. In spite of the disturbed conditions 
which have prevailed in many parts of the country, or, 
it may be, in some respects owing to them, the exports 
of iron and steel during last year reached the important 
figure of 236,000 tons. The following table shows the 
growth during the four years 1904 to 1907 :— 








1904. 1905. 1906. 1907. 
Tons, Tons. Tons. Tons. 
Cast iron. . ée 130 815 19,006 73,450 
Hammered iron 520 1400 12,800 71,150 
Steel os we 260 7300 8,500 91,300 
910 9515 40,300 235,900 

Steel was exported, amongst others, to the following 

countries :— 

Tons. 
Italy - 17,700 
Roumania 15,000 
England. . 7” 14,300 
South America. . 21,800 
Austria... .. 1,300 
Germany oe. ae NY a 425 
The exports of cast iron included :— eee 
Italy 41,800 
Germany es 8,6°0 
Austria .. ce 7,700 
South America. . 5,500 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1907. 
number of views given in the Specification Drawings is stated 
= each — por at re are mentioned, the Specification is not 
illustrated. é i 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 





the advertisement 0, of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


1713. A. Eckstein, Manchester, and A. C. Heap, 
Salford. Fusible Cut-Outs. (5 Figs.) January 23, 1907.— 
This invention relates to electric fuses of the replaceable type, in 
which the fuse-wire is p inside a handle portion constructed 
of porcelain or other suitable material. In the improved type the 
necessary contacts are held mechanically in position by means of 
special slots made in the handles, and are secured therein by 
screws. From the drawings it will be seen that the fuse consists | 
of the main handle 1, which has a suitably shaped hole through | 
it. At the two ends special slots 2 are made in the wall of the | 
handle, through which the contact-blades 3 are passed. Suit- 


Fig.2. 2 














able screw-holes are made in the walls of the handle, with their 
axes at right angles to the plane of the contact-blades. These 
enable screws 4 to be screwed into position, clamping the contact- 
blades tightly in position. It will therefore be seen that the 
contact-blades are held in position, firstly, by means of the slots 2, 
and, secondly, by means of the screws 4. When the fuse is 
required for small currents, and therefore only one fuse-wire 5 and 
one tube of asbestos ‘or other suitable material 7 are necessary, 
this tube may be held in position by butting against the edges of 
the contact-blades 3. Fig. 1 shows this arrangement. (Sealed 
April 22, 1908.) 


16,574. A. P. Lundberg, G. C. Lundberg, and A. P. 
Lund g. Islington. Switches. (6 Fi;s.] July 19, 1907. 
—This invention is specially applicable to those switches which 
are employed to close electric circuits for short periods of \ime. 
The switch-casing comprises a tubular body portion 1 provided 
with a flange 2 so dis and arranged that it divides the 
body into two parts of unequal length ; the two parts are screw- 
threaded, the shorter part externally, and the longer part inter- 
nally. The outer end of the shorter part of the body is turned 
inwardly to form a flange, and the push-button 8 is formed with 
4 flange that limits the movement thereof in an outward direc- 
tion. The internal screw thread on the longer part of the body 
receives the terminal block 6, made of insulating material and 
drilled with three holes 7, 8, and 9 in line, and two of which 
(7, 9) extend completely through the bcdy of the block. In each 
of the holes 7, 9 is fitted a terminal 10, 11, to which the leads of 
the electric circuit to be controlled are connected. Each of the 
terminals 10, 11is provided with a tang. The tang of the terminal 











10is solid, but that of the terminal 11 is hollow, and of such 
length that it extends the full length of the hole 9. 12 is the 
contact-carrying plate. This plate carries three pins 13, 14, 15, 
which extend in the same direction and are arranged in line 
and at the same distances apart as are the holes7, 8,9. When 
the switch is assembled, the pins 13, 14, 15 are placed within the 


holes 7, 8, 9 respectively. 16 is a spring that is placed toencircle 





the pin 14, and tends to force the plate 12 away from the terminal 
block. The pin 15, which enters the hollow tang of the terminal 
11, is split, and these two parts are similar to the contact pins 
and tubes employed in ordinary plug-and-socket connections. 
The tang of the terminal 10 does not extend the whole of the 
length of the hole 7, but it and the pin 13 are made of such 
lengths that when the contact-carrying plate 12 is pressed towards 
the block 6 against the opposition of the spring 16, they come 
in contact and complete the circuit. The contact-pin 15 is thus 
always in electrical connection with the lead connected to ter- 
minal 11, and the circuit is made and broken between the pin 13 
and terminal tang10. (Sealed April 23, 1908.) 


6751. H. W. Ravenshaw, Hanwell. and V. G. 
Middleton and W. E. Townsend, Edinbur. Mag- 
netic Clutches. (2 Figs.] March 20, 1907.—This invention 
relates to magnetic clutches of the intermediate element type. 
The invention differs from known constructions mainly in that 
the magnetising coil is placed so as to surround the intermediate 
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elements. By this means greater p and y of 


shaft of R and D. T are continuous-current mains, 





construction are obtained. The intermediate elements may be 
made very light. The driven shaft 2 has a boss 3, to which the 
intermediate elements 4, 5,6 are attached. The ving-shaft 1 
carries the electro-magnet 8, which contains the magnetising coil 9, 
and concentric with the coil and within it are aiso the other 
intermediate elements 10, 11, which are driven by the electro- 
magnet by means of driving-pins 12. The keeper 13 lies within 
an extension piece 14 of the electro-magnet. It is concentric 














VS 
Ay may mY 
ANANY 


WwW 
SUPMM YG, C\ 


AS 





| LITT 





ita 










with the said extension piece, is keyed thereto, and it slides 
under the influence of magnetic attraction within the said exten- 
sion piece. The extension piece forms part of the magnetic cir- 
cuit, and is bolted to the electro-magnet proper, so that when 
removed ready access to the coil is obtained. The bolts which 
attach the extension piece to the electro-magnet proper a & 
serve to attach a plate for the purpose of excluding d (Sealed 
April 23, 1908.) 


24,706. Johnson and yn a gy Old Charl- 

and C. F. Tubbs, B eath. Arc-Lamps. 
(3 Figs.) November 7, 1907.—This invention relates to enclosed 
arc-lamps, and its main purpose is the provision of arc-lamp 
mechanism “a of successful operation under circumstances 
where it may be subjected to considerable vibration. The upper 
carbon is carried by a holder, to which is attached a weight C 
sliding on guide-rods C!, the whole being carried by a cord or 
chain, which passes round adrum E. The cord is kept taut by 
means of a counter-weight F, which slides within a guide-tube. 
Attached to the drum E is the brake-wheel, encircled by a chain, 
the ends of which are attached to a link of the brake-lever. This 


Fig.1 
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lever carries a weight which applies pressure to the brake when 
the link is raised. The brake is released when the brake-lever 
rests upon a stop, and the link is depressed. In addition to the 
weight, a spring is fitted, by means of which the pressure of 
the brake-chain can be further adjusted. The brake mechanism 
is operated by a link P attached to rocker Q, the motion of 
which is produced by the motion of the L-shaped core U working 
in solenoids R, R. This core, which would usually be laminated 
in the case of alternating-current lamps, is attached to rocker Q 
through spring S only, thus being free to follow the rapid vibra- 
tion of the current without communicating this vibration to the 
brake mechanism. The movements of rocker Q are controlled 


by dash-pot T. (Sea’ed April 30, 1908.) 
3740. A. P. Wood, R. S. McLeod, and the Lan- 
e o and Motor a Limited. 
Controlling El ty Supply. (6 


Figs.) February 15, 1907.—This invention relates to apparatus 
described in the Specification to Letters Patent No. 22,231, of 1905, 
and to continuous-current means for rotating the case of the 
auxiliary machine, and to starting-up arrangements where the 
rotor of the auxiliary machine forms the field of a synchronous 
machine which is to be started up by means of a three-phase 
current as an induction motor. A isthe main motor, R the auxi- 
liary machine, B the alternating-current mains, and D the fiy- 
wheel. The auxiliary machine, when the load on A is small, is 
employed as a motor to transfer energy from the mains B to 

fly-wheel D, which it accelerates; and when the load onA is 
considerable, R acts as ag tor, and t fers the energy 
stored eg in the fly-wheel back to the mains B and motor A, the 
fly-wheel being thus retarded. The main motor A is connected 
to the mains B, and the windings of the case of the machine R 
are connected to the mains B through slip-rings, brushes, and 
switch. The rotor of the machine is connected toa fly-wheel D, 
and the windings of the rotor are connected to resistances. The 
case is rotated by a continuous-current motor M. The current 
for the armature of the motor M is obtained from a continuous- 
current machine N, preferably driven by being attached to the 





and the fields of M and N are excited from these mains; a 
rheostat and reversing switch V is used to control the field 
excitation of N, so that its value may be varied froma maxi- 
mum itive value thi h zero to a maximum negative value ; 
in this way the current supplied by N to the armature of 
M may be varied in magnitude and direction, and the direction 
of rotation and the speed of M varied accordingly ; the arrange- 
ment is also admirably adapted to start up M. e rotor of the 
machine R is wound with a three-phase winding, the ends of 
which are connected through the usual arrangement of slip-rings 
and brushes to resistances ; the neutral point of the winding is 
also connected through a slip-ring to the contact w! ; a switch p 
connected to one of the continuous current mains is adapted to 





























(3740) 


connect this main, through resistance, to the end of one of the 
three windings, and a switch g connected to the other continuous- 
current main is adapted to connect the latter, either to the end 
of another of the three windings, or to the neutral point, as may 
be desired. This arrangement of the windings of the rotor enables 
the machine R to be started up after the manner of an induction 
motor, the switches p and q being open, and the resistance being 
gradually cut out; when a speed approximately that of syn- 
chronism is reached, the switches p and g are closed, and the rotor 
becomes excited by the continuous current either on one leg or 
two legs of the ae winding, and the machine then runs 
as a synchronous machine, the winding or windings not connected 


to the continuous-current mains acting as amortisseurs. (Sealed 
April 30, 1908.) 
GUNS AND EXPLOSIVES. 


2045. J. B. Henderson, Lee. Projectiles. (8 Figs.) 
January 26, 1907.—This invention relates to projectilesof the k 
in which the driving-band is provided with a screw or frictional 
mounting, so that when the gun is fired an accelerating rotary 
motion is imparted to the projectile, thereby overcoming its 
inertia gradually, and accomplishing the pu’ of an ‘increasing 
twist ” rifling without incurring its disadvan , and, further, in 
which a supply of lubricant carried by the projectile is forced into 
the gun-barrel by the relative movement of the driving-band and 
rojectile for the age of diminishing wear of the gun. The 
of the shell is reduced, and on the reduced portion is 
mounted a ring 2, which has a frictional fit on the shell. Instead 
of a ring — a en ae cap may be used, the end 
of which is normally separated from the end of the shell base to 
allow for forward movement of the cap on the shell when the — 
is fired. The driving band 3 is carried in a groove on the ring, 
and the ring is prevented from becoming detached from the shell 
by one or more shearing-pins screwed into the ring and base of 
the shell. Between the ring and the shell body a spring 5 is 





mounted, one end of which is connected to the shell and the other 
end either left free or connected to the ring. The free end of the 

ring is located in the recess 6 and is adapted to be engaged by 
the end of the recess, after a certain movement of the ring on the 
shell-base has taken place, when the'gun is fired. With this form 
of mounting, on firing the charge in the gun, the explosion causes 
the ring to move forward on the shell with a twisting motion due 
to engagement of the driving band in the rifling, the torque being 
transmitted to the shell initially solely by friction. The driving 
band therefore becomes properly engraved before any considerable 
torque is applied to the projectile, thus improving the sealing at 
the driving band. When the ring engages the spring, . the 
accelerating rotary motion is im to the shell, partly by 
twisting up the spring and partly by friction of the ring on the 
base, until finally the ring and shell are practically locked 
together, when the spring is fully twisted. Instead of the ring 
having movement independently of the spring, the free end of the 
spring may be connected to the ring, so that, throughout the 
whole range of movement, the torque is transmitted by friction 
and twisting of the spring. (Sealed April 16, 1908.) 


1930. The Whitehead Torpedo Works (Wey- 
mouth), Limited, and E. Lees, Weymouth. Tor- 
oes. (3 Figs.) January 25, 1907.—This invention relates 

to the propulsion of torpedoes, and its chief object is to so con- 
struct and arrange an engine for driving the lo propeller 
that the engine will be specially adapted for use with heated air 
or other heated gas as the motive power. A, A, A are the work- 
ing cylinders of the engine, the axes of which radiate from the 
crank-chamber at angles of 120 deg. to each other. D is the inlet 
valve, and E is the exhaust valve. F is the cam for actuating the 
valves ; it is held in position upon the crank-shaft C! by a collar. 
The cam surface F! actuates the valve D, and the cam surface F2 
actuates the valve E. D®, E? are springs adapted to keep the 
valves D, E on their seatings when not lifted by the cam F, and 
in order to diminish the friction between the ends of the valve 
indles and the cam surfaces F!, F2, and to absorb the side 





thrust on the spindles, hinged arms G are interposed between the 
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spindles and the cam surfaces. If desired, the cams and valve 
stems may be in such a position rene ote | to the hin 
arms that the latter form levers for operating the valves. 
heated motive fluid passes to the engine from a main preseure 

















reservoir by way of the inlet passage A!, the inlet valve D and 
aud the port A®, the exhaust taking place through the port A2, 
past the valve E and the ages A’, Fig. 2 shows the relative 
positions of the valve spindles, the arms G, and their actuating 
cams. (Sealed April 9, 1908.) 


1931. The Whitehead Torpedo Works (Weymouth), 
Limited, and F. W. Dodd, W outh. Tor oes. 
{4 Figs.) January 25, 1907.—This invention relates to apparatus 
for steering automobile torpedoes in the vertical plane. A is the 
piston-valve, B the hydrostatic cylinder in which the valve works, 
© the pendulum which presses upon the piston-valve stem A!, and 
D the servo-motor, the position of whose slide-valve is acted upon 
by the pendulum C through the stem A! and the piston-valve A. 
The piston-valve A is constructed to slide freely within the 
cylinder B, which has one end in communication with the air-box 
E, whilst the other end is exposed to the pressure of the external 
water in which the to © is running. The pendulum C is 
pivoted upon the cylinder B in such a manner that it is capable 
of swinging in a direction parallel to the axis of the torpedo 
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Normaily, the pendulum hangs at a considerable angle to the 
vertical, and opposes its weight through the stem A! to the vary- 
ing hydrostatic pressure conveyed to the end of the cylinder B 
that is remote from the pendulum. In the end of the cylinder 
that is adjacent to the pendulum a practically constant pressure 
is maintained, owing to its ee | connec to the air-box E. 
When the torpedo is horizontal and running at the desired depth, 
the piston-valve A is approximately in its middle position in the 
cylinder B, as shown. Any change of depth or vertical angle 
of the torpedo causes a change in the hydrostatic pressure, 
or in the effect of the weight of the pendulum C, and a corres- 
ponding movement of the piston-valve A takes place. This move- 
ment of the piston is conveyed directly to the slide-valve D! of the 
servo-motor, and thence by a steering-rod F to the horizontal 
rudders. (Sealed April 16, 1908.) 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 
13,645. A, Herbert, Kenilworth, and P. V. Vernon, 
Coventry. Milling- es. [3 Figs.) July 8, 1907.— 
This invention relates to knee-slides for milling-machines. Accord- 
ing to this invention, knee-slide cl ing hanism is operated 
by means of a shaft extending from the vertical slide to within 
easy reach of the operator, so that the clamping and unclamping 
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form of a cheek ada‘ to engage a projection on a fixed part. 
This prevents the lever going further down than is necessary to 
release the clamping mechanism. The lever is made adjustable 
on the spindle, so that its angular position may be changed to 
take up any wear in the gib. (Sealed April 20, 1908.) 


ville, Westminster, and the Daimler 
1904), Limited, Coventry. Road- 

igs.| March 11, 1907.—This invention relates to 
common road-trains, such, for example, as are described in the 
Specification of Letters Patent No. 20,150, of 1903, granted to 
C. Renard, and has for its object the provision of means whereby 
the transmission of motive power from the prime mover to the 
various vehicles is effected in such a manner as to give a high 
mechanical efficiency of transmission. The locomotor a is pro- 
vided with motor mechanism b, such as a petrol or steam-engine, 








which drives an electric generator. An electric motor is provided 
on the locomotor a and on each trailer e, and adapted to drive 
the carrying-wheels f. Upon the locomotor a is arranged a con- 
troller, from which the necessary conductors lead to the electro- 
motors, the connections between each vehicle being detachable. 
These sa gree are made in conformity with the well-known 
multiple-unit system of transmission. he steering-gear j is 
shown diagrammatically, and can be of any known pattern to 
effect the steering of the trailers from the locomotor. (Sealed 
April 2, 1908.) 


RAILWAYS AND TRAMWAYS. 


11,487. H. E. G Salford. Sanding Rails. 
(3 Figs.) May 16, 1907.—This invention relates to the appliances 
employed for the steam sanding of the rails and engine-driving 


wheels, and has for its object the ready and convenient clearance 


of the sand-traps from an obstruction, such as may from time to 
time occur therein through wet sand or otherwise. The inven- 
tion comprises the combination with a sand-trap having a through- 
Way aperture or e, of top and bottom valves, closing-plates 
or their equivalents for the respective ends of the said —— 
adapted for simultaneous operation, and so that the one closes on 
the opening of the other, and vice versd. The sand-trap, comprised 
bya 7, part a cast to the required form, hasa rotatable spindle 
mounted longitudinally and parallel with the passage c, extendin 
through the body a. At ils upper end, the spindle b has affix 
thereto a valve plate d adapted to close the upper end of the 
throughway passage c. At its lower end there is fixed to the 
spindle » a handle-plate e adapted to close the lower end of the 
throughway aperture c, and to serve for the rotation or semi- 
rotation of the spindle ), whereby the valve opening and closing 
mov ts are effected. The lower portion / of the body part a 
of the trap is extended laterally to form a weather cuard to cause 
the rain or moisture trickling down the trap to drip clear of the 
same ; the edge of the guard /, or a portion of it, is made toa 


Fig.1. a 























semi-circular form and serves as the path for the nose of a spring- 
controlled position peg g fitted in the grip or handle end A of the 
handle-plate e. In the normal working condition of the apparatus, 
or the position shown in the drawings, the lower end of the 
throughway aperture cin the sand-trap is closed by the handle- 
plate e, whilst the upper end of the aperture is open, as the valve 
d at the upper end of the spindle b is then turned away from or 
clear of theaperture c. The spindle } and its respective valves 
d, e are prevented from accidental movement from their normal 
positions by the engagement of the position peg g with a notch 
or groove in the semi-circular edge of the weather guard or rain 
shield f. But should an obstruction occur in the sand-trap, 
access can be readily obtained thereto by moving the grip or handle 
plate ¢ at the lower end of the spindle +, against the action of the 
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can be effected without the operator leaving his normal position. 
The clamping mechanism takes the form of a taper gib A adapted 
to slide endwise to ane V-slide. For this Jae. the gib 
is formed with rack teeth B en ng a pinion C on a horizontal 
spindle D. This spindle exte to the front of the knee E, or 
near to the rator, and terminates in a lever F, whereby it can 


Pp peg g, thereby opening the lower end of the throughway 
aperture c of the bose § and simultaneously closing the upper end 
to shut out the sand from the sand-box. After the removal of 
the obstruction a return movement of the spindle } restores the 
parts to their normal position, so that the working of the appa- 
ratus may be resumed. The improved sand-trap is provided with 
the usual air-admission port or aperture j, which is protected pre- 
ferably by a weather guard or shield k. The outlet for the air and 
sand isatm. (Sealed April 16, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1765. C. A. Parsons, Newcastle-on-Tyne, and E. 

5 t, East Cowes. Turbines. [4 Figs.) January 23, 
1907. —This invention relates to the securing of packing or blade- 
strips in turbines, and the object is to securely hold the strip 

ithout — caulking, as usually employed. The invention 
consists in securing the blade or king-strips in grooves, espe- 
cially grooves round a cylindrical surface, by rolling the material 
of the strip or of the groove instead of using an ordinary caulkin 
tool. According to Figs. 1 and 2, a knurled roller a is — 4 
which, in the case of the rolling of a strip or the like in the 





be operated. Preferably, the lever is provided with a stop in the 


grooves on the rotating member of the turbine, is carried ona 





slide-rest of a lathe or similar support, as shown in Fig. 2. 
When, however, the rolling is to be effected on the cylinder or 
casing of the turbine, the roller is carried on an arm, such as b, 
Fig. 1, attached to a boring-bar, and in both cases the roller is 
pressed against the packing or other strips or part it is desired 























to caulk in any convenient way. For finishing up the surface a 
smooth roller may , or, in some cases, only a smooth 
roller is used for tightening the strip in the groove. Fig. 3 
represents one form of strip after it has been fixed in position by 
knurling or rolling. (Sealed April 9, 1908.) 


3251. W. Frost and Harvey Frost and Company, 
Limited, London. Vulcani Apparatus. [2 Figs.) 
February 9, 1907.—This invention relates to vulcanising apparatus 
for tyre-tubes or covers. According to this invention the mandrel! 
or mould, which is heated preferably by steam, is made partially 
or wholly of flexible material, in order that the surface may 
readily conform to the exact shape of the tube or cover which is 
to be vulcanised. In Fig. 1, A is a metal mandrel curved to agree 
approximately with the radius of the tyre-cover. It is provided 
with screwed ends, to which the steam connections can be made, 
and has at each end a groove A?. Over the mandrel A is fitted a 
cover B of flexible material. The ends of this cover are held 
tightly in the grooves A2 by means of the clamping rings C, thus 
making a steam-tight joint. The mandrel A is perforated, as at 
A, to allow steam to pass into the space between the cover B and 
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the mandrel. The construction illustrated in Fig. 2 is an example 
of the employment of a mandrel or mould having its walls par- 
tially made of flexible material. D is a rim-like member provided 
with a steam-inlet D!. Engaging with this rim and forming the 
other part of the mandrel is a flexible cover E, having its edges 
adapted to engage with the edges of the rim after the fashion of 
a tyre, and to make a substantially steam-tight connection there- 
with when steam is admitted to the interior of the mandrel. Such 
a construction is convenient for use in re-treading a tyre, and in 
that case the mandrel formed by the members D and E would be 
circular, and would operate in conjunction with a circular steam- 
heated mould, such, for example, as that of which a portion is 
shown at F. Between the inner surface of this mould and the 
flexible wall E of the mandrel the tyre-cover G to be treated would 
be placed. (Sealed April 30, 1908.) 


150. W. H. Cook, and Fastnut, Limited, London. 
Nut-Locks. (4 Figs.) January 2, 1908.—This invention has 
for object to provide an improved device for locking nuts, screws, 
and the like securely together under any circumstances, and in 
any conditions. The invention consists of an improved double, 
self-contained washer of the type consisting of an upper plate and 
a lower plate, bent so as to have a spring back and open lips ; the 
double washer is compressed by the screwing down of the nut, 
and one of the plates has prongs adapted to be guided by the 
other plate and forced under pressure from the nut into the bolt. 
Upon one of the plates, spring arms are provided to engage and 


hold the angles of the nut when screwed down. The plates Cc, Cc? 
forming the double washer (Fig. 3) are of disc shape, and are pro- 
vided with central apertures, which are a good fit to the bolt, and 
enable the double washer, when folded, to be slipped along the 
bolt. The plate C is provided with the prongs 3, and the aoe, 
ture in the other plate is left - The nema? are connectec 
together as shown in Fig. 3, and the upper plate is provided — 
means for carrying the spring arms 4 and 5. In the examp\ 
illustrated the spring arms 4 and 5 are mounted and held in = 
tion by extensions 1 and 2 folded around said arms. This double 
fastnut washer is particularly applicable where the bolt is a loose 
fit in the hole, as shown in Fig. 2. (Sealed May 7, 1908.) 
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THE EDGWICK WORKS OF MESSRS 
ALFRED HERBERT, LTD., COVENTRY. 


Tue now famous machine-tool works of Messrs. 
Alfred Herbert, Limited, at Coventry, were opened 
just twenty-one years ago, the original staff con- 
sisting of but twelve men. The growth of the 
establishment has been rapid and continuous. 
Eleven years after the foundation of the firm the 
number of workmen employed was 500, and the 
area covered by the shops was 70,000 square feet. 
The demand for the products of the firm has con- 
tinued to increase, until at length the provision of 
additional accommodation again became imperative. 
The site of the original workshops having been 





effected with the minimum 
the pre-existing order of 
As shown in Fig. 1, the new machine-shop con- 
sists of ten bays, which, through the exigencies 
of the site, are not identical in rtions ; those 
devoted to the testing department being longer than 
the others, though of the same width, and uniform 
with the others in their general features. The 
width of each bay is 30 ft., and the first eight 
bays are each 100 ft. long, whilst the ninth bay 


possible disturbance of 


has a length of 200 ft., and the tenth one of| th 


110 ft. One end of each bay is formed of a light 
corrugated-iron screen, which can be moved when 
circumstances require a further extension of the 
works. This will be done by increasing the length 























Fic. 26. Main Ganeway. 


entirely built over on the previous extensions, it was 
decided to locate the new premises at Edgwick, at a 
site about 24 miles from the existing machine-sho 

and which was already partially occupied by the 
firm’s foundry and pattern-stores. On this exten- 
sion machine-shops have been erected, the present 
‘lay out” of the Edgwick Works being clearly 
shown in the sketch plan, Fig. 1, Plate Liv. As 
yet, it will be seen, the foundry and its acces- 
series cover a greater area than the new machine- 
shops, but in view of the past history of the under- 
taking the directors of Messrs. Alfred Herbert, 
Limited, have deemed it advisable in planning the 
new premises to provide for very large extensions 
in the future. Too often extensions have to be 
made as am excrescence rather than a natural 
growth of existing shops, with the result that a 
somewhat complicated organisation is necessary for 
their efficient —— If, however, as appears 
probable, the new shops must be supplemented by 
additions in the not distant future, these will be 





of the bays, so that ultimately it is probable that 
each of the first eight bays will be 400 ft. long. 
It will not be possible to extend the ninth and 
tenth bays to the same limit, but room can be 
found for an eleventh bay if it should be required. 

The machine-shop has, in fact, been designed on 
a basis which can be multiplied by four, should 
trade conditions warrant such extensions, and pro- 
vision has been made for extending the various 
auxiliary departments to a corresponding extent. 
It will be seen from the plan, however, that the 
ee tere can be extended so as to accommodate 

ve times the power plant at present installed, and 
the same applies to the boilers. The heavy foundry 
can be extended in length, and the light foundry 
can be increased in area by adding additional bays. 
Space is provided for doubling the capacity of the 
bronze foundry, and there is a considerable space of 
land for further extensions beyond the bar-stores 
and cutting-off de ent. 

A section through the first eight bays is shown in 





Fig. 2, whilst details of the roofs and stanchions 
will be found in Figs. 3 to 18, Plate LIV. From 
Figs. 2 to 4 it will be seen that the head-room 
provided under the roof tie bars is 21 ft. The 
stanchions supporting the rouf and crane girders 
are designed so as to use standard sections, and are 
bedded into large blocks of concrete, so that they 
stand firmly by themselves, and do not depend in 
any way on the roof trusses for their stability. 

The roof principals are simply intended to cover 
@ space and to resist the weather, and it will be 
noted that they are of quite light construction, no 
attempt being made to carry by them any shafting 
or other heavy weights. The stanchions, it will be 
seen from Figs. 16.17, and 18, Plate LTV., are built 
up of I beams, and, as shown in Fig. 3, the middle 
member is longer than the two side members, so as 
to support the roof, whilst the two side members 
carry rolled joists from stanchion to stanchion, 
extending the whole length of each bay. In the 
case of bays in which cranes are installed these 
longitudinal joists carry the crane-rails, and in hays 
where cranes are not required the same longitudinal 
joists serve as supports for transverse girders, from 
which the line-shafts, counter-shafts, and other 
overhead apparatus are supported. It will thus 
be seen: that the design of the shop is ina way 
interchangeable, so that a machine-bay can be 
readily converted into a crane-bay if required, and 
vice versa. Messrs. Herbert claim that the more 
flexible a shop arrangement is, the better does it 
adapt itself for the changing conditions brought 
about by time, and that it is practically impossible 
when designing a works to allocate the exact amount 
of space that will be required by each department. 
They have accordingly laid out these new shops se 
that any machine-bay can, as stated, be converted 
without structural changes into a crane-bay. 

Details of the roof principals are shown in Fig. 5. 
The glazed half faces the north, whilst the use of 
white uralite for lining the other half results in an 
exceptionally well-lighted shop. The light effect 
is increased by the use of white paint above the 
5-ft. level throughout. The design of the main 
shoes is clearly shown in Figs. 7 and 8. As already 
stated, the stanchions consist in general of three 
8-in. by 4-in. steel joists, the centre one of which 
carries the roof, and the outer the crane girders. In 
bay No. 1, however, which is devoted to planing- 
machines, and where the weights to be li are 
heavy, the stanchions are built with five, instead of 
with three, vertical members. The cranes run on 
heavy bridge rails secured to the 16-in. by 6-in. 
rolled-steel crane girders, as shown in Fig. 15. 
Some further details of the steel-work are illustrated 
in Figs. 19 to 22. 

The floors of the shops are in general composed 
of 2-in. creosoted boards nailed to creosoted joiste 
bedded in 8 in. of concrete and grouted up level. 
In the erecting bay, however, the floor is of blue 
brick laid on concrete, as experience has shown that 
a wood block floor gives under the weights, even if 
laid on a concrete foundation. 

In Figs. 23 and 24 we show the standardised 
arrangement adopted for mounting the line-shafte 
and counter-shafts, and for transmitting power to 
the machines. Here are clearly shown the cross- 
girders which are used in the machine-bays, and it 
will be seen that these cous dialed carry lines of 
twin channels set back to back, to which hangers 
can be bolted, the bolts passing up between the 
channels ; or, where desired, further cross twin- 
channels can be used, the hangers being bolted 
to these. Examples of both arrangements are 
shown in the figures. In cases where a number 
of lathes of one size ate used, four twin 
channels running longitudinally along the shop 
will carry all the counter-shafts; but in cases 
where a line of machines is composed of various 
sizes or ty of machines, the ice has 
been to use the shorter cross-channels in addition, 
so as to accommodate different designs of hangers 
and various bolt-hole centre distances. It will be 
seen that this arrangement enables, as required, the 
longitudinal channels to be moved transversely, and 
the ee channels to be moved ee nally 
along the shop, and it also permits of the hangers 
being moved along the shatindla; thus giving a re- 
markably flexible arrangement, and dispensing with 
the use of all awkward clips or drilled holes. The 
twin channels are simply bolted back to back, with 
a. between them before erection, ae 
it is le to use them in practically any part 
the drop without any alteration, standard lengths 
of channels being used wherever possible. This 
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method of supporting the counter-shafts gives very 
little obstruction to the light, and enables counter- 
shafts to be very easily put up or removed if re- 
quired, whilst it suits practically every type of 
machine. . The motors are placed, in most cases, on 
the top of the main transverse joists, and the driving 
to the line-shafts is by means of long wide belts. 
The system of transportation throughout the 
works is by mean; of a light railway of 18-in. gauge, 
the trucks being mounted on roller-bearings, and a 
locomotive being provided for quick transit from 
one part of the works to the other. This railway 
communicates with the foundry, casting-stores, and 


the steel-bar stores, and thus permits thorough’ 


interzommunication between all departments of the 
works. In Fig. 25, page 773, we show the miniature 
train proceeding from the foundry to the machine- 
shops, and in the background are visible the stores 
for limestone, ganister, and scrap, the relative 
positions of which are indicated on the ground plan 
of the works. 

The heating and ventilating arrangements are on 
the Sturtevant system, the air being drawn through 
a heater, heated by high-pressure steam,. and con- 
ducted to various parts of the machine-shop by 
sheet - metal ducts, discharging downwards at a 
-height of about 4 ft. 6 in, above the floor; the heat- 
ing and ventilation of the works are thus combined 
in one scheme. The fans are driven by motors 
bolted to them, and three separate units are used. 

Power for driving the works is developed in a 
separate power-house, of which we show the interior 
in Fig. 27, Plate LV. The engines are designed to 
indicate 300 horse-power. They are of the cross-com- 
pone drop-valve condensing type, and were built 

y Messrs. Robey and Co., Limited, Lincoln. The 
dynamo, made by the Lancashire Dynamo and Motor 

Company, is mounted upon the crank-shaft, and 
generates current at 230 volts. The condensing plant 
is independently driven, and is of the surface-con- 
densing type, with an Edwards air-pump and centri- 

.fugal circulating-pump, both being driven by one 
motor ; a Temp!er and Rance grease-separator is also 
provided. The circulating water is obtained from 
the canal immediately adjoining. The switchboard is 
at present only one-fifth of its ultimate length, provi- 
sion being already made for adding extra panels when 
required, and the power-house can also be extended, 
as Rrertously mentioned, to five times its length, 
enabling four additional units, the same size as the 
one at present installed, to be added as occasion 
requires. The foundation of the engine stands up 
high above the ground-level, and is surrounded by 
a passage which is covered by chequer-plates, serv- 
ing as the working floor, the sp1ce underneath form- 
ing conduits for the steam and exhaust piping and 
for the electric cables.. Ample space is provided 
behind the switchboard to enable the electricians to 
get at the connections, and there isa long slot in the 
floor,: through which the cables come from the 
underground conduit. The works are driven on 
the group system, motors of. moderate power being 
installed according to the requirements of the plant 
in the various departments, and in the engine-room 
a meter is fixed, indicating the number of units 
consumed, and from this records can be taken for 
the purpose of arriving at the cost of power. 

‘The steam is generated by means of a pair of 
Babcock and Wilcox water-tube boilers fitted with 
Babcock mechanical stokers and superheaters, and 
provided witha Green fuel-economiser with motor- 
driven scrapers. The present boiler installation is 
one-fifth of the ultimate estimated capacity, and 
the stack, which is 100 ft. high, is designed to 
serve half of the ultimate boiler installation. An 
additional stack will be provided at the other end 
of the complete range of boilers. This plan enabled 
a comparatively small stack to ba built at the out- 
set, thus avoiding sinking a large quantity of 
money in a large stack which might not be required 
for many years. The coal space in front of the 
boilers is close to the canal, and actually forms a 
coal-wharf, so that the coal can be brought by barge 
direct to the place where it is used, and without 
transhipment. This is very economical, especially 
as the colliery from which the coal comes is only 
about three miles away along the canal. 

It should be stated that the chief manufactures 
cvrried on in these works are milling-machines of 
both the vertical and horizontal type, sensitive drills, 
cutter - grinding machines, and milling - machine 
attachments. The manufacture of turret-lathes and 
automatic screw-machines has been concentrated 
at the other works ; and the plant which has been 


installed, in the new, has ben chosen with special ' 





reference for producing, in considerable quantities, 
machine-tools of the types enumerated above. 

We have dealt above with the machine-shop as a 
building, and we will next deal with it as a machine- 
tool factory, taking the bays in order, and describing 
briefly their chief features and the plant with 
which they are furnished ; but before doing so 
there are one or two features concerning the shop 
as a whole which might be advantageously dealt 
with here. 

Qa referring again to the plan of the whole 
works, it will be seen that the general stores runs 
the full width of the shop, crossing the end of every 
bay, the stores department being separated from 
the manufacturing part of each bay by a screen of 
expanded metal (see Fig. 30, Plate LV.), having 
swinging doors which can be either fastened back 
or locked, as required. The name ‘‘ stores” really 
covers a number of functions, a more suitable 
name being, goatee. ‘** the stores and control de- 

rtment.” The purpose of this department is to 
issue all orders for production to the various 
works departments ; to check, inspect, and pass 
the work of each department as it is completed ; 
to store the machine parts between operations, 
and to keep track of the progress of all work 
going through the factory. The stores, there- 
fore, in addition to the ordinary storing facilities, 
require to have adequate means of transportation, 
even for heavy castings. A staff of inspectors is 
also needed, and the necessary facilities for inspec- 
tions. Clerks for recording the progress of the 
thousand-and-one articles ag oy - each machine 
also have their quarters in this department, and 
the whole is under the supervision of a store- 
keeper who is thoroughly trained in the methods 
of production which are in use. 

Fig. 29, Plate LV., is a view taken at one end of 
the stores and shows the type of rack which is used 
for the smaller parts. It will be noted that the whole 
rack is in two stories, so as to enable work to be 
taken out and handed down without the use of 
ladders. The expanded metal screen is visible on the 
right, and it should also be observed that not only 
does the light railway run through the stores, but 
that the electric crane in any bay also runs over the 
stores, and heavy castings can, therefore, be quickly 
moved in or out as required. The plan of the 
machine-shops (Fig. 1) gives also a plan of the light 
railway, showing turntables in the stores and also 
in the main gangway, by which articles are brought 
into and taken out of the shop. 

The main gangway, down which we give a view in 
Fig. 26, page 773, is always kept clear for communi- 
cation between the different departments. It isa 
common thing in many workshops to have to climb 
over some castings, and dodge round or under others 
to get from one end of a shop to another, and in 
order to avoid this provision has been made in these 
works for very ample means of easy communication 
between different parts. At the right hand of this 
main gangway are the foremen’s offices of the 
various departments, and alternating with them 
come the tool-stores for each department, and racks 
for coats and hats. As the shop is extended in the 
future, the foremen’s offices and tool-stores will be 
moved down as the bays are lengthened, their size 
having been designed on a sufficiently liberal scale 
to suit the whole of the ultimate extension. 

In communicating from one department to 
another and with the stores it will be noted that 
the tramway is only laid in those bays which are 
not provided with an electric crane, as the crane is 
found superior to the tramway for quickly moving 
heavy masses. At the same time the cranes run 
over the tramways across the crane-bays for the 
purpose of receiving and despatching work to and 
from other departments. 

Fig. 31, Plate LVI., shows the planing-bay, look- 
ing from the stores end. The planing-machines are 
all of high-speed type, and are all fitted with variable- 
speed counter-shafts, giving four speeds and a quick 
return. The first three machines, which are not 
very large, are driven by a single motor, but the 
last machine in the row, which is a very heavy 
machine, is driven by an independent motor rated 
at 35 horse- power, and has a variable - speed 
counter-shaft, the driving and reversing motion 
being on the Mitchell system, operated by com- 
pressed air. This bay is fitted with a 5-ton crane, 
which, as in the case of all the other electric 
cranes, has been supplied by Messrs. Broadbent 
and Oo., Limited, Huddersfield. At one side of 
the large planing-machine is a tee-slotted cast-iron 
bise-plate, covered with planks of wood when not 





in use, this base-plate being for the purpose of 
carrying a portable side-planing column for finish- 
ing the bases of long objects. 

The milling department (Fig. 28, Plate LV:, and 
Fig. 33, Plate EVIL) occupies the next bay to 
the planing department. The machines installed 
here comprise vertical and horizontal milling-ma- 
chines, mostly of the firm’s own make ; also key- 
way-cutting machines, thread-milling machines, 
gear-cutting and gear-hobbing machines, all the 
various operations comprised under the above titles 
coming under the head of ‘‘ milling.” 

A view of the ee and turret-lathe 
department is shown in Fig. 34, Plate LVIT. Ali 
circular work of any accuracy is naturally ground, 
the grinding-machines being of Norton or Brown 
and Sharpe make. 

The turret lathes used at Edgwick are all made by 
the firm and comprise, amongst others, hexagon 
turret lathes of 2}-in. by 30 in. and 3$-in. by 42-in. 
capacity (with the heavier of these machines a bar 
can be reduced from 2 in. to 1 in. in diameter at the 
rate of 6 in. per minute) ; these are driven by single 
pulleys direct from an overhead line-shaft ; combina- 
tion turret lathes for dealing with the heavy chuck- 
ing work, gear blanks, and for other large pieces 
occurring in quantities, are also provided ; small 
capstan lathes and automatics for producing small 
parts from the bar, such as studs, pins, and screws, 
also find a place, and there are a considerable number 
of large capstan lathes for dealing with medium-size 
castings, and such parts as steel gears, which are 
made from solid steel blanks. Modern requirements 
in the manufacture of heavy milling-machines neces- 
sitate the use of steel feed-gearing throughout, the 
result in recent years having been an enormous 
increase in the requirements of machinery for pro- 
ducing parts from the bar or from steel blanks, 
which were formerly made from castings. There 
are not a large number of automatics in this fac- 
tory, as many of the standard parts are supplied 
from the other works, where there is a large battery 
of automatic screw-machines. 

Comparatively few engine-lathes are in use, the 
reason being that most of the turned work is 
machined upon turret-lathes of the various types 
made by the firm in a much more economical 
manner than would be possible on engine-lathes. 

Fig. 32, Plate LVI., represents a view in the drill- 
ing and boring department, looking towards the 
foreman’s office. This bay is fitted with a 3-ton elec- 
tric crane, the machinery in it comprising: in the 
foreground, to the right, a four-spindle drilling and 
tapping-machine for jig-work ; and, beyond it, two 
double-spindle horizontal boring-machines of the 
elevating-spindle type—a type which has been found 
most satisfactory for dealing with work bored by 
means of jigs. At the left-hand side is a single- 
spindle machine of similar type, besides a number 
of vertical drills and radial drills. Some of the ver- 
tical drills are fitted with large compound tables 
standing on the base-plate, thus practically con- 
verting the machines into vertical boring-machines. 

A point in connection with the fixing of the line- 
shafts is shown at the right-hand side of this view. 
Here all the machines are of self-contained type, 
and do not require counter-shafts. In this case the 
line-shaft is carried by means of standard twin- 
channels, which project from under the crane 
girders, and thus enable the machines to be effli- 
ciently driven, and at the same time permit the 
crane to travel over the top of the line-shaft. The 
motor for driving this shaft is mounted on a bracket: 
on one of the stanchions, and drives the shaft by 
means of a belt. 

A view of the erecting department is given in 
Fig. 30, Plate LV. There are three similar bays de- 
voted to erecting, two being 100 ft. long and the third 
60 ft. long, the latter being kept for light work. The 
two heavy bays are equipped with a 3-ton and a 5-ton 
electric crane respectively. The work under erec- 
tion in the bay, shown at the time the photograph 
was taken, comprises sensitive drills and small 
vertical milling-machines ; but as a great part of 
the work is machine-finished, and all thé machine 
work is completed before erecting is entered upon, 
a batch of machines does not remain very Jong on 
this floor, and the machines shown under erection 
are succeeded very rapidly by the other types of 
machines made by the firm. A glimpse of the 
heavier machine erecting-bay is shown between the 
stanchions on the left of this view, and from this it 
can be seen that some larger vertical milling- 
machines are in course of erection. A large part 
of the floor of this bay is made of blue bricks laid 
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on edge in cement on a solid concrete foundation, in 
order that the heavier machines may be accurately 
levelled up and maintained level during erection. 
The lighting of the whole of these a is 
partly by mee suspended high up in the bays 
above the level of the cranes, and the detail light- 
ing and machine lighting is by means of high candle- 
wer and ordinary 16-candle-power incandescent 


lamps. 

The tool-room and the testing department for 
finished machines occupy the extensions to the 
last two bays. The construction of the buildings 
of these departments is very similar to the other 
machine-shop buildings. The tool-room has a com- 
plete equipment of all the usual machine-tools 
found necessary in a tool-manufacturing depart- 
ment, and the testing department is quite distinct 
from the erecting department, the machines being 
tested independently by a testing staff which is 
under the control of the commercial end of the 
business, and which, in many cases, has to carry 
out tests on customers’ work under a guarantee 
before the machines are accepted. 

The office accommodation is, as shown by the 
general plan, rather meagre, the reason being that 
the commercial and designing staff are located at 
the older works. These older works, as in the case 
of most factories which have grown up piecemeal, 
with extensions made from time to time, as de- 
manded by the conditions of the moment, has suf- 
fered very many disadvantages from the point of 
view of economical production, and in designing 
and equipping the new ones the idea of the firm 
has been to profit by the experience acquired in 
the older works and to begin on a scheme sufii- 
ciently liberal in design and sufficiently flexible to 
permit of its retaining its efficiency, even in view 
of widely-changing trade conditions and of possible 
large future extensions. 





ELECTRIC IRON AND STEEL 
FURNACES. 
(Conclud.d from page 741.) 

WE now come to the important steel furnaces of 
the induction type, at present chiefly associated with 
thename of F. A. Kjellin, of the Benedicks Steel 
Works, Gysinge, Sweden. The principle involved 
is that with which electric welding appa- 
ratus has made us familiar. . The metal 
to be refined forms the secondary cir- 
cuit of a step-down transformer whose 

rimary is fed with alternating currents. 
The absence of all second wires in 
these furnaces is a great advantage. S. Z. 
de Ferranti first suggested such furnaces 
in 1887 for the heating and melting of 
conductors and materials which conduct 
the electric current when hot. Colby 
patented the first induction furnace in 
1890, and Kjellin erected the first in 
1899. The 225-horse-power furnace of 
Kjellin, which the Canadian Commission 
examined in 1904, was built up of fire- 
brick. The trough formed a closed circle 
lined with magnesite or silica, and was 
covered on the top. The transformer 
core, of laminated iron, formed a rect- 
angle mounted in a vertical plane; the 
one limb passed through the centre of 
the circle, the other outside it. The 
primary was wound round the central 
core and cooled by an air-jacket ; currents 
of 90 amperes and 3000 volts at 14 cycles 
per second, generated by a 2-pole mono- 
_ alternator, circulated through it. 

é trough was charged with Swedish pig, Walloon 
irop, and steel scrap. The melting was tapped off ; 
1 ton of high-carbon steel was gained in six hours, 
1 ton of soft steel (of higher melting-point) in seven 
cr eight hours. The yield was 1 ton of steel per 0.13 
or 0.16 kilowatt year ; the mean power factor was 
about 0.65. The same furnace later, when an im- 
proved turbine drove the generator, and when the 
power was more fully utilised, produced from 4 to 
5.5 tons of steel in 24 hours, 900 kil mmes of 
the full charge of 1450 kilogrammes being tapped 
each time. Briquettes of very pure Swedish ores 





were smelted in the same furnace. 

In some later furnaces of Kjellin we ‘find a| 
core of three vertical legs, the central core wound, 
the outer two outside the annular crucible not. 
wound, as in the furnace of Colby, of 1890, who, | 
er, placed the coil all round the circular | 


howev 





trough. Ferranti had arranged his coils horizon- 
tally, above and below the crucible ; Gin uses two 
parallel troughs, so connected by inclined 

that a good circulation of the molten mass is 
secured ; Hjorth, Wallin, and Frick have adopted 
different arrangements. The horizontal - 
ment permits of bringing the primary and the 
secondary close to one another, but is mechanically 
inconvenient. For similar reasons the coils cannot 
be embedded in the trough wall, or underneath it 
either. As the metallic circuit should be closed, it 
is best to start with a liquid charge. Hence the 
furnace is only partially emptied, and the stationary 
furnaces are provided with an upper and a lower 
tap-hole—the latter for complete emptying—or are 
made tilting. In order to be able to reduce the 
heat losses by radiation, and to deal with a whole 
Bessemer e, the capacity of the furnace is 
increased, and Kjellin furnaces of 8 tons capacity 
are being built. ith the bulk of the charge the 
ohmic resistance decreases, however, while the 
self-induction increases, and the power factor goes 
down. To prevent the latter the current frequency 
may be :owered. A 750-kilowatt furnace for the 
Volklingen Works is to be fed with currents of 
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fications which Hermann Riéchling and Roden- 
hauser have effected in the induction furnaces of 
the Réchling steel works at Vélklingen—on the 
Saar, in Rhenish Prussia—aim in this direction. 
Réchling did not refer to these details at the Diissel- 
dorf meeting (which we mentioned) at which he 
discussed the general features of Kjellin furnaces. 
But a very instructive report on the Réchling- 
Rodenhauser furnaces has been published by the 
well-known expert—since deceased—Professor H. 
Wedding, in Stahl wnd Eisen, of November 6, 1907. 
The works refine Thomas iron. The particular fur- 
nace which Wedding studied is for charges of 3.5 
tons, and monophase currents of 3000 volts at 5 
periods ; a similar furnace for 5 tons and currents 
of 5000 volts at 15 periods was being completed. 
The trough (see Figs. 2, 3, and 4, reproduced by 
permission of the editors of Stahl und Eisen) is 
elliptic and is bridged by a broad belt D, affording a 
spacious hearth ; thus the fused metal circulates in 
two circles joined toa kind of «. Both the cores are 
within the trough oval, one in each circle, and 
both are wound with primary coils A, and further 
with some turns of a secondary coil, the space 
between the primary and secondary being cooled by 
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5000 volts at 5 periods only ; the core length—i.e., 
the distance between the middle of the limbs—is in 
this case 2.5 metres (8} ft.). Such low frequencies 
are not desirable, because they necessitate special | 
nerator plants. Grénwall, Lindblad, and Stal- 
ane, of the Electrometal Company, of Ludvika, 
Sweden, therefore, wish to diminish the phase- 
lag by raising the bath resistance and also the 
magnetic reluctance of the stray fields. With this 
object, Lindblad has devised a bifilar trough, 
which follows the outlines of a U in a closed curve, | 
and he places the core limb carrying the coil outside 
the curve, and the other inside the curve. Kjellin 
laboratory furnaces for 7 kilowatts, on the other 
hand, are worked with currents of 150 periods. 
On the whole, it will be preferable to adapt the 
several furnaces of a foundry to the general supply 
circuits of the works, The improvements or modi- 
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air, which is filtered of dust. The secondary is 


itself encased with a double-walled sheath of copper, 
also air-cooled. This secondary current is taken 
to the bridge portion of the bath for additional 
direct heating; the four electrodes, e.g., which 
introduce the current into the iron are embedded 
in the furnace-lining and covered with a material 
which protects the electrode and conducts the 
current at high temperatures. The chief heating is, 
however, by the induced currents, as in the other 
Kjellin furnaces. 
The whole furnace has a semi-cylindrical bottom 
plate, which runs on rollers, for tilting the furnace 
y hydraulic power. The trough is lined with 
esia and 10 per cent. of tar and is covered 
To dry the lining the trough is 
set with hoops of mild iron, which are heated by 
the induced currents up to 950 deg. Cent. After- 
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wards molten pig is let into the trough and further 
heated, until, after about 18 hours, all the tar fumes 
have ceased. The furnace is now in working 
order and is charged with Thomas iron, some 800 
kilogrammes of the pig having been left in the 
trough, which is never completely emptied. The 
flux consists of lime which contains about 6 per 
cent. of magnesia, and is therefore difficult to 
melt; to render it more fusible 8 kil mes of 
fluorspar are added to the flux. This addition of 
fluorspar seems fairly customary, though the fact 
is not always admitted. When the heat is com- 
pleted, which is seen from the absence of bubbles 
and the behaviour of samples, the now liquid slag 
is thickened by the further addition of lime, and 
the whole slag, with its impurities of iron oxides, is 
poured off ; this can be done easily and neatly. A 
new flux of lime, with a little fluorspar, and after- 
wards ferro-silicon, are now put in ; further, for 
carburising, powdered coke, which quickly dis- 
solves in the bath, or merely ferro-manganese. 
The complete desulphuration of hard steels re- 
quires a somewhat prolonged heat at higher tem- 
peratures ; the second flux may have to be renewed. 
A complete heat lasts from two to three hours. 
Several hours may elapse before everything is 
ready for a new heat, and some of the charge is 
left in the furnace to prevent cooling. If the 
charge were to freeze in, the lining might suffer, 
but there has been little trouble in this respect at 
Volklingen and elsewhere. 

The current fluctuations are much less marked 
than might be expected, and the generators are 
much less strained than with non-induction fur- 
naces. The current is cut off during the tapping. 
While the charge is put in, the current consump- 
tion rises ; during the heat it remains steady, and 
the temperature can be raised and lowered at will by 
raising the potential. The phase-lag at Volklingen 
is small, cos d@ = 0.875. e thermal efficiency 
V. Engelhardt, who has given much useful infor- 
mation on induction furnaces and their electrical 
features in the numbers of the Elektrotechnische 
Zeitschrift of last November, estimates at from 
50 per cent. in small installations up to 80 per 
cent. in larger installations ; owing to the special 
arrangements adopted, the latter figure is stated to 
be surpassed by the Réchling-Rodenhauser fur- 
naces. ‘To have the charge partly solid is, so 
far, an advantage, as the eloctéical energy is more 
fully utilised. 

e molten charge is in constant agitation, so 
that circulation as a rule is not specially provided 
for. The level of the bath is generally inclined, 
high on the outside, low on the inside near the 
primary coil, just as if the metal were under the 
influence of centrifugal forces, and further in con- 
stant rotation, somewhat like the smoke particles 
in smoke rings. Hochenegg, Kurda, and others have 
explained this phenomenon as the resultant effect 
of gravitation and magnetic stray fields. Some 
metallurgists, however, notably Gin and Schneider, 
consider it advisable to provide for efficient circu- 
lation in the bath. Weare enabled to describe the 
most recent furnace of Messrs. Schneider et Cie., of 
Creusot, France, which differs also in several other 
respects from the induction furnaces mentioned. 

The Schneider furnace illustrated in Figs. 5 and 6, 
on the present page, and in the photographs, Figs. 7 
and 8, on page 777, certain features of the 
water-tube boiler. It consists of two chambers 
joined by two conduits. The heated metal ex- 
pands and is forced through the conduits; the 
parts of the furnace are not equally heated, and 
the circulation is further promoted by basing the 
whole furnace on three pillars, two of which can 
separately be raised andlowered. The transformer 
again differs from the usual construction. Passing 
to particulars, we see the large circular chamber 
A, into which the charge is tipped, and a small 
rectangular chamber B, connected with it by the 
two conduits C,, D, ard C,, D,. Each of these con- 
duits consists of a square portion C,, O,, encased in 
the parts E,, E,, and the tubular portions D,, D, 
encased in F,, F,. The latter tubes are sub- 
ject to the maximum heat, and the casing F,, F, 
is therefore made easily renewable. The fur- 
nace is held together by the eight ties and 
helical springs T, and rests on three supports, 
G, H, 1; the pillar I is fixed, while G, and H, are 
hydraulic rams, and the furnace can thus be inclined 
in any direction. This arrangement also facilitates 
the discharge of the furnace ; when the two hori- 
zontal tubes are in the same plane, the minimum 
amount of metal will be left in the furnace. The 





transformer consists of three vertical cores, J,, J», J, 
interconnected by the horizontal yokes K,, 2 
which are joined under an obtuse angle. The coil 
consists of a few turns of two copper tubes, which 
are wound almost uniformly on the parts K and J, 
in order to facilitate the construction and to 
diminish the stray fields. The tubes are air-cooled ; 
the currents are monophase, of 220 volts at 


42 — 
o start the furnace, it is charged with about 
half-a-ton of molten iron from a crucible, a con- 
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hours. After recarburation, some 600 kilogram mes 
or more are drawn off, when the furnace is ready 
for a second charge. Starting from cold scrap, the 
treatment of 1 ton of steel requires from 800 to 
900 kilowatt-hours; that is to say, if we leave the 
n amount of liquid metal in the furnace 
and charge with cold scrap, some 800 or 900 kilo. 
watt-hours will be uired to turn 1 ton of scrap 
into refined steel. e caloric efficiency of this 
small furnace is estimated at 55 per cent.; it would 
be higher in a large furnace. With four or five 
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verter, ora Martin furnace. Fused or solid metal 
is then added to bring the charge up to 1 ton, and 
the furnace is inclined so as to keep the level in the 
basin B constant ; at the same time the ram G, is 
lowered more than H,, so that the position of Fig. 7 
is attained. In that position the two conduits join 
the large basin A at different levels ; the hottest 
metal in C,, D, will rise into A, while the colder 
metal descends down to B ; the cross-section of D, 
is smaller than that of D,, it will be noticed. The 
refining materials are charged into A, in which 
basin the dephosphorisation proceeds as in a basic 
Martin furnace. A superior desulphurisation is 
claimed, on account of the high temperature. The 
whole heat of a cold charge requires three or four 





charges a day, 3 tons of steel can be refined in 
24 hours. With liquid charges, this figure can be 
raised to 15 tons and more. 

The arrangement of the furnace secures an excel- 
lent circulation. The large chamber, which is lined 
like a converter, facilitates the metallurgical opera- 
tions—cleaning, renewal of flux, &c.—very con- 
siderably ; it may be made of size. The flux 
can be kept out of the conduits in discharging the 
furnace, so that these parts are spared. As the 
section of the conduits is comparatively small, the 
ohmic resistance of this portion is rge-—much 
greater than that of a furnace of uniform cross 
section, and independent of the charge in the cham- 
ber. Thus the resistance of the bath, it is claimed, 
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remains fairly constant during the heat, and the; much 
current can be 
of the primary. 
Primary current h 


ulated by varying the potential | be effec 





STEEL FURNACE. 








er for the men, and the insulation can 
by means of asbestos. We should have 
inally, the low tension of the| mentioned that the different parts of the iron 
as its advantages ; there is not | casing are insulated from one another by layers of 





asbestos, to break the continuity of the magnetic 
circuit where currents might be induced. 

The 131-kilovolt-ampere Colby furnace at the 
saw-works of H. Disston and Sons, in Tacony, also 
works with monophase low-tension current of 240 
volts of 60 periods. The dimensions of the circular 
crucible are: diameter, outside, 24} in.; inside, 
14{ in. ; height, 8in. ; of the trough itself : depth, 
6# in.; width, 24 in. at top, 2 in. at the bottom. 
The primary consists of 28 turns of copper tubing, 
# in. internal and § in. external diameter, kept 
cool by water circulation ; 190 lb. of steel can 
dealt with at one time, ingots of 90 lb. being poured 
out every hour ; the current absorption ranges from 
27 to 37 kilowatt-hours per 100 lb. of steel, and 
the maximum current is 15,000 amperes at 8.6 volts. 

In this country several notable engineering 
works are experimenting with furnaces of the 
Kjellin type ; particulars are, so far, not available. 

We have finally to ask ourselves how the chemical 
purification takes place in the induction furnace, 
which certainly yields very superior steels. Electro- 
chemical reactions are not suggested ; the effects 
are thermal and chemical. A particular part. is, 
however, said tobe played by alternating currents 
in the desulphurisation, and the problems are not 
all solved. The fact is, we do not fully understand 
the influence of the oxygen. We cannot analyse 
liquid iron as to its oxygen content, and we cannot 
trace the reactions which set in at different tem - 
tures in the presence of air which we cannot perm orn 
The electric crucible is a basic crucible, not exposed 
to the action of flue gases, but exposed to atmo- 
spheric oxidation. In certain respects we can keep 
the electric furnace in general under better control 
than other metallurgical furnaces. With the elec- 
tric furnace, however, we depend much upon the 
physical and other properties of the materials, and 
not merely upon their chemical compositions, as 
with other furnaces. We can carburise with char- 
coal, or pure pig, or with ore, or with puddle iron ; 
the resulting steels will differ, though the chemical 
analysis may yield the same figures. Phosphorus can 
be eliminated in the induction furnace. The elimina- 
tion of much carbon in the presence of much phos- 
phorus is a more difficult problem, as the phosphoric 
acid formed at the high temperatures required for 
burning the carbon would attack the lining unless we 
add much lime when the slags become refractory. 
Under ordinary conditions, however, carbon and 
silicon, and manganese as well, can be eliminated 
without much trouble. The complete deoxidisa- 
tion is only possible with a slag free of iron oxide. 

As regards the desulphurisation, A. Schmid has 
made some peculiar observations with Kjellin fur- 
naces at Gurtnellen, in Sweden. Réchling had 
already noticed that a charge of charcoal iron and 
coke, melted down without lime, lost most of the 

urposely-added 0.5 per cent. of sulphur ; Schmid 
ound that the slags frequently were free of sulphur, 
although the iron had become desulphurised, and 
he conducted special melting experiments with 
charges of up to 4 tons of iron ore, ferro-silicon, 
&c., under addition of very little lime, much less 
than usually applied. One charge of 2 tons of 
iron ore, ferro-metal, and 20 kilogrammes of lime 
contained 2966 grammes of sulphur, which the melt- 
ing reduced to 380 mes. The phosphorus was 
not removed from the metal by this treatment, and 
the elimination of the sulphur did not appear to 
depend upon the temperature of the bath, nor upon 
the slsg, ut upon the oxygen of the ore and flux. 
The sulphur was not found in the basic lining, but 
there was a decided smell of sulphur dioxide near 
the furnace ; that would account for the absence 
of sulphur compounds in the slag, which is gene: 
rally supposed to bind the sulphur. Schmid be- 
lieves that the alternating currents had something 
to do with the sulphur elimination, which direct, 
currents would not be able to secure. 

The information available as to the performance 
of electric furnaces is still scanty. What has 
become known tends to indicate that their develop- 
ment will depend upon mechanical and metal- 
lurgical perfection rather than upon the type of 
furnace. The great activity now displayed in the 
domain of electric furnaces for the preparation of 
alloys and the reduction of metals and metalloids like 
chromium, molybdenum, tungsten, vanadium, and 
silicon, so important as ferro-metals, may influence 
the iron and steel furnace. Though the ition 
of the blast-furnace is too firmly established in this 
country, for instance, conditions prevail elsewhere 
which do not preclude the chances of an economical 
competition 7 the electric smelting furnace. ' 
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India-Rubber and Its Manufacture ; with Chapters on 

Gutta-Percha and Balata. By Hupsert L. Terry, 

wan London: Constable and Co., Limited. [Price 

3. net. 

THe ‘‘ Westminster” series of technical treatises 
has deservedly won a high reputation, and Mr. 
Terry’s work on india-rubber falls behind none of 
its fellows in interest or value. He treats an im- 

rtant subject very ably, for the author adds 
iterary skill to his recognised position as an 
authority on all that concerns the production and 
treatment of this commodity. The book is divided 
into twenty-four chapters, covering four main sec- 
tions: the production and collection of the raw 
material ; its treatment preparatory to the manu- 
facture of special articles of commerce, involving 
the introduction of foreign substances and the 
recovery of the genuine rubber after use ; its many 
pepe in trade; with two chapters on the 
allied products of gutta percha and balata. 

Viewed simply as an economical question, the 
present and future supply of rubber raises some 
points of importance. The world’s demand is 
increasing—spasmodically rather than uniformly, 
but still increasing ; while the area in which rubber 
exists as a natural product is strictly limited, and 
the amount procurable can be fairly accurately 
gauged. It would seem, therefore, that the time 
must come when the annual production will be less 
than the annual consumption, and from that 
moment we are within measureable distance of the 
exhaustion of a commodity for which no adequate 
substitute is known to exist. Cultivation would 
8»em to be the natural remedy that would prevent 
any untoward disaster of that kind ; but cultivation 
is hardly a tempting field for enterprise, when the 
harvest to be won by labour and toil has to com- 
pete with that freely offered by untamed nature in 
the luxurious forests of the Tropics, where neither 
skill nor capital is required to win a return. Capi- 
talists are apt to look askance at proposals which 
are weighted with such hazards, and the area under 
cultivation increases slowly. Moreover, although 
cultivation can do much, and may ensure a defi- 
nite crop, yet for reasons which are by no means 
clear, either to the manufacturer or the chemist, the 
rubber produced by cultivation does not possess 
the qualities which are so highly prized in the 
natural product. Of course, reference is made here 
to the best kinds—it is not worth while attempting 
to supplant any but the best—that known as the 
Para rubber, produced from the Hevea Braziliensis; 
and whether the difference arises from the nature 
of the soil or from the methods of collection and 
joagulation practised, certain it is that some subtle 
Fy undiscovered influence adversely affects the 


- Soo laboriously prepared product of the Eastern 


Hemisphere. Add to this drawback of a slightly 
inferior quality the evil that the market suffers from 

ve fluctuations in the annual demand, and cannot 

accurately gauged, and one can see that the 
inducements offered to the employment of capital 
are of a decidedly speculative character. It is true 
we are only in the early days of rubber cultivation, 
and much of the knowledge and experience of the 
West may not have filtered through to the East. 
Only about 150,000 acres, of which nearly one half 
are in Ceylon and the Malay Peninsula, have been 
——- to the culture of rubber, and a variety 
of circumstances may yet give stimulus to new 
developments. 

A powerful impulse may be applied if waste- 
ful and extravagant methods of collection are 
pursued in the forests of Brazil. It is quite 
possible to produce exhaustion within a limited 
area, where facilities for conveyance over long dis- 
tances do not exist. Lagosis a case in point, where 
it was found necessary 0 apply restrictive measures 
in order to prevent the disappearance of a valuable 
source of revenue. Collecting the latex was pro- 
hibited for five years, but all the advantages 
expected from this drastic measure do not appear 
to have been enjoyed. It is quite possible that 
the Congo district has been ruthlessly and extrava- 
gantly exploited, but it is in the forests of Brazil, 
where the highly valued Hevea flourishes, that 
the greatest havoc can be worked by injudicious 
collection. In the neighbourhood of settlements 
it may be easy to insist upon the observance of 
laws framed with the view of protecting this 
desirable asset, but away in the remote forests it is 
not possible to secure the necessary supervision, 





and trees of many years’ growth are cut down in 
order to take the whole supply of latex in one 
gathering, rather than a smaller amount annually 
drawn off by judicious tapping. In some cases, 
as when underground rhizomes are the source of 
supply, tapping is not possible, and destruction is 
compulsory ; but these are generally of annual 
growth, and refer to inferior kinds of rubber, in 
which resins are largely present. The prices re- 
cently quoted from Antwerp do not indicate the 
approach of a rubber famine, but the directions 
from which interruptions to ordinary trade routine 
may be anticipated always deserve attention. 

Narrowly connected with the production of 
rubber is the possibility of concocting an artificial 
substitute, a question into which the author enters 
with the knowledge of an expert, and the caution 
that is born of many disappointments. He suggests, 
not without humour, that many of the patented 
products have been found to make more efficient 
substitutes for leather than for rubber, and that 
the owners of patents have had to look for their 
reward in other directions than that originally 
contemplated. The inducements to discover a 
suitable substitute are not very powerful from a 
pecuniary point of view. Mr. Terry estimates that if 
serious competition threatened the rubber trade, the 
natural product, containing presumably something 
over 85 per cent. of caoutchouc, could be put upon 
the market at less than 1s. a pound, and that this 
would leave very little room for a profitable in- 
dustry in substitutes. At the same time he dis- 
cusses the more successful applications of glycerides, 
with whose fatty acids, chlorine and sulphur 
have been combined. As might be expected, such 
compounds would not prove stable, and other 
causes of annoyance and loss would be occasioned. 
But the resources of chemistry have been such 
that the substitute-makers have not only been able 
to produce an article from which the trouble of 
free acids has been entirely eliminated, but one in 
which deterioration is not noticeable, either from 
the processes of decomposition or the action of 
sunlight. In another class of adulterants—though 
the author would probably object to this word—a 
satisfactory article is produced by substituting 
sulphur for the chloride of sulphur, reaction taking 
place at a high temperature. 

But to these processes, as to those connected 
with the manufacture of mechanical goods, indi- 
vidual skill and experience play an important part. 
There is therefore less inducement to enter into the 
details of the several processes, since the more 
attractive part is often the outcome of practical 
work rather than the result of the general applica- 
tion of scientific inquiry. In other trades, which 
might be mentioned, chemists have indicated the 
road which manufacturers have gladly followed, but 
in the rubber industry this feature is not so well 
marked, though it is scarcely right to blame chemical 
science for not having done more to develop the 
scientific side. The manufactory and the labora- 
tory have not always been able to see eye to eye. 
We might instance the fact that there is no trust- 
worthy standard of quality generally nised. 
Every purchaser peees to trust his individual 
judgment. This may arise to some extent from 
the difficulties of analysis. Ia the case of a col- 
loidal substance, such as rubber, the analytical 
methods usually adopted are quite impracticable. 
Nevertheless, chemistry has rendered many and 
signal services, but it lies beyond the power of 
chemistry either to unravel the secret processes of 
the trade, which have their origin in the art of the 
practical man, or to give to the novice the skill 
that comes only of long experience. In many 
directions limitations have to be recognised and 


er. 

utta percha and balata offer good instances of 
the application of individual skill, which passes 
sometimes under the name of “ trade secrets.” 
Both these substances are often confounded with 
india-rubber, since they are the products of a latex ; 


but they really show a wide diversity in their pro- | book, 


perties. For instance, the plasticity of gutta-percha 
under heat is in marked contrast to the behaviour 
of india-rubber. Balata is more akin to gutta- 
eng but it is recognised as a distinct substance. 

ith balata engineers are well acquainted, as it 
enters largely into the manufacture of belting for 
machinery. The same may be said of golfers, who 
long recognised its merits in the solid gutta golf-ball. 
When this latter was superseded by the rubber-cored 
ball, traders in Venezuela wanted to know what 
was wrong with the balata trade in England, as the 





demand had fallen off. Gutta-percha finds its way 
into the great cable works, and possibly balata has 
a place in the making of submarine cables, but to 
what extent is known only to those who are imme- 
diately concerned. If we have referred to this 
subject of trade secrets, which perhaps bulk more 
largely in the rubber trade than in most others, it 
must not be supposed that the author does not tell 
us much about the ordinary processes of manufac- 
ture. The results of ingenious applications are 
always interesting, and the reader will follow with 
pleasure the author’s admirably clear descriptions 
of the processes which give to india-rubber its 
value as an article of commerce, whether in the 
matter of waterproofing cloth, in which the trade 
found its earliest application, or in that of motor- 
tyre manufacture, which has been one of its most 
recent. 


The Miner’s Geology and Prospector’s Guide for Mining 
Students, P. ctors, and £. ers. —— A. 
Corper. London: E. and F. N. Spon. [Price 5s. | 

Ir Mr. Corder’s book is a fair indication of the 

amount of geology, chemistry, surveying, &c., that 

is necessary for the successful prosecution of the 
calling of a mining prospector, it would seem that 

a very imperfect equipment suffices ; for in this 

little book depth and thoroughness are not con- 

spicuous. It ranges over a variety of subjects ina 
very sketchy way, and in some places revision is 

sorely needed. The author tells us that during a 

varied experience he made notes for his own use, 

and now offers the more valuable to the mining 
student, the practical miner, and more especially 
to ‘‘the mining man prospecting a country, and in 
the early stages of development of a claim.” We 
can only hope that these several classes will find 
the contents more useful than we think they will ; 
for the amount of information offered is not only 
small, but it is presented in an unpalatable form. 

In the portion of the book more particularly devoted 

to geology, the author gives a number of definitions 

and bald disconnected facts, which, without con- 
tinuity or sequence, grow increasingly wearisome. 

Only extreme accuracy and precision could excuse 

such a method of presentation, and these are quali- 

ties that Mr. Corder does not exhibit in any large 
measure. We may even say he is a little careless 
in his mode of expression, a weakness that may be 
illustrated by quoting a passage from his first para- 
graph :—‘‘ The allied sciences include also elec- 
tricity, astronomy, light, heat, force, and matter.” 

One may well hesitate in these days to define 

‘** force,” but to describe it as a science does not 

seem particularly happy. In chemistry, an expla- 

nation is given of some very ordinary terms, ex- 
very crudely, but remarkable from the 

Fact that a man should have treasured such every- 

day information in his ‘‘ notes,” and, after reviewing 

these in the light of his matured judgment and 
enlarged experience, should think them worthy of 
being off to students and engineers. 

When we come to the actual work of the pro- 
spector we approach something nearer to originality, 
and here the author's familiarity with the processes 
described gives him opportunity to et ed his true 
qualities. We recognise the practical man, who 
has carried out field operations in prospecting and 
assaying, and gladly admit that he is qualified to 
give instruction. Our only objection to his remarks 
on such technical operations as “‘scorification ” in 
the muffle furnace, ‘‘cupellation” for oxidation, 
“parting the bead,” and allied processes in assay- 
ing, is that he did not write more fully on these 
practical details, We would willingly have sacrificed 
much elemen book-work td have learnt more 
of *‘winzes” and of ‘‘stopes,” ‘‘sluicing” and 
‘* dollying,” and of other operations, which are the 
every-day work of the mining prospector ; and to be 
made to apprehend the need of supplementing the 
scientific Pady in the laboratory by the knowledge 
that the practical man has acquired in going through 
the field routine. This is the valuable part of the 
and one would willingly linger over 1t, for 
when ve Corder reprg © = ad 5 acetone 
veying—he out of his depth, and goes hope- 
ely ee He gives a diagram of a sextant 
such as no maker would turn out, omits the main 
principle in its theory, and, if we understand the 

iagram correctly, proposes to measure the distance 
between the sun and moon when the moon is on 
the horizon. He may well say that there are cor- 
rections to be applied for refraction, if it was his 
practice to observe at such altitudes. Some of his 
other corrections are not so intelligible. He tells 
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us to apply a correction for ‘‘ corrected altitude,” 
but fails to give a reason ; and most readers would 
have a difficulty in supplying the omission. He 
suggests a correction for the sun’s semi-diameter 
(‘lower limb”). What ought to be done when the 
upper limb is observed? Perhaps, too, he would 
be surprised to learn that the ‘* Nautical Almanack ” 
no longer gives the ‘‘lunar distances” for every 
third hour. This section on surveying stands 
much in need of revision. The author was evidently 
qualified to write a book on practical prospecting 
—a subject with which he is clearly familiar—but, 
unfortunately, he has introduced a number of other 
topics with which he is but imperfectly acquainted, 
and in this way has diminished the value of what 
is both profitable and interesting. 





Les Dénivellations de la Voie et les Oscillations du Matériel 
des Chemins de Fer. By Grorces Manrik. [Price 
a Gvontie Vitesses des Chemins de Fer: Les Oscillations 
du Matériel et la Voie. By Grorces Manik. [Price 

2 francs. ] 

Les Oscillations du Matériel dues au Matéricl Lui-Méme 
et les Grandes Vitesses des Cheminsde Fer. By GrorcEs 
Marit. [Price 4 francs.] Paris: H. Dunod et E. 
Pinat, 49, Quai des Grands-Augustins. 

TxesE three works are from the pen of an engi- 
neer who was, for some time, chief on one of the 
divisions of the Paris, Lyons, and Mediterranean 
Railway. The particular phases of railway work 
with which they are concerned formed the subjects 
of theses by the author presented to the Académie 
des Sciences, of which he is a prizeman. The pre- 
sent publications are reprints of studies that have 
already appeared in the proceedings of scientific 
societies and in the technical Press. 

It will be observed from their titles that all 
three deal with the oscillation of rolling-stock. 
The causes of oscillation are so obvious as scarcely 
to require indication. On some railway systems, in 
fact, their effects are so very painfully evident as 
sometimes to cause three passengers in one com- 
partment to pull the communication-cord simul- 
taneously, and to provide these same gentlemen 
with topics for subsequent questions in Parlia- 
ment. The subject has, therefore, now acquired 
all the additional importance that a question in 
the House carries with it. Now it is evident that 
if railway time -tables, and working, are to be 
interfered with by any passenger who may take it 
into his head to think that a train is oscillating 
to a dangerous degree, it becomes necessary to 
reduce all such motion to as small a degree as 
possible, for the chances are that among the pas- 
sengers of every train there will always be found 
some of an extremely nervous temperament. In 
order, therefore, that trains should not be restricted 
to absurdly low speeds, consideration of these oscil- 
lations and of possible synchronism is quite proper. 
The results of I M. Marié’s investigations, we may 
say at once, are reassuring. He is satisfied that in 
modern stock the necessary conditions are fulfilled, 
and that no danger is to be feared. 

The chief trouble is due to ible synchronism 
of the period of oscillation with recurring causes of 
some form or other, conditions which may result 
in dangerous vertical or horizontal movement, or 
in motions which combine oscillation in both these 
directions. These may be set up by depression of 
the sleepers, by weak rail-joints, &c., which result in 
vertical oscillation, or by changes of alignment and 
other causes resulting in horizontal oscillation ; while 
the cause may also originate in the rolling-stock itself. 
M. Marié’s investigations were carried far enough 
to enable him to determine the correct relations 
which, for safe travel, must be maintained between ‘ 
the oscillations set up by isolated or recurring 
causes, and the damping effect of the springs, &c., 
and, as stated above, his formule and conclusions 
are of a sufficiently reassuring nature, showing that 
railway engineers are working along correct lines, 
although on all systems the same degree of perfec- 
tion may not, as yet, have been attained. 

The first of these three volumes—a reprint, with 
a few minor modifications, of contributions to the 
Annales des Mines—consists of an investigation into 
the question of oscillations due to causes acting in 
& vertical plane (e.g , unevenness of track), and the 
conditions which must be fulfilled in designing 
spring gear for rolling-stock. The second volume 
treats of oscillatory motion set up by causes acting 
in a horizontal plane (e.g., curves, changes of align- 
ment), carrying the investigation far enough to 
Include conditions obtaining at high speeds, such 


of a contribution to the, proceedings of the 
Société des Ingénieurs Civils. ‘The third work—now 
reprinted from the Rerue Générale des Chemins de Fer 
—takes into consideration oscillations originating in 
the vehicles themselves, including such combina- 
tions as the additional influence of bad track, high 
speeds, &c., the discussion covering the behaviour 
of steam and electric locomotives, bogie coaches, 
and other stock. Asa result of the analyses con- 
tained in these works the author concludes that it 
is no less important to eliminate ible causes of 
oscillation, both in the track and in the rolling- 
stock, than it is to make sufficient provision for 
deadening or damping the oscillations which are 
unpreventable. 





Wireless Telegraphy in Theory and Practice. By Ernest 
Ruumer. Translated from the German by JAMES 
Exsxine Murray, D.Sc., F.R.S.E., M.1.E. With 
an Appendix by the Translator. 1908. London: 
Crosby kwood and Son. [Price 10s. 6d. net. ] 

ALTHOUGH the general public make much greater 
use of the telephone than of the telegraph, the 
popular interest in the discovery and development 
of wireless telephony has not been nearly so great 
as that displayed when Mr. Marconi first made 
known his discoveries in wireless telegraphy. The 
reason may be that wireless telephony is a later 
achievement, and that it was deprived of the charm 
of novelty by its precursor—wireless telegraphy ; 
but when we find that this new development has 
been so far advanced as to allow speech to be trans- 
mitted a distance of 200 miles, we see that wireless 
telephony is a subject deserving the attention of 
all students of science and offering great possi- 
bilities in the future. The present volume is there- 
fore welcome as supplying a history of the subject 
up to the present time, and giving an outline of the 
researches and experiments which have marked 
steps of progress. Mr. Ruhmer has an advantage 
asa chronicler in that he is himself a worker in this 
field, and is therefore familiar with all that has 
been done, and able to explain its significance. The 
first part of his volume is devoted to wireless 
telephony by means of light or heat radiations—- 
a method which is not used in the latest develop- 
ments, but which is of great interest in itself, and 
in its bearing upon the latest methods. An 
interesting account is here given of the speaking 
arc and its employment in telephony, and of the 
author’s valuable experiments in light telephony 
on the Wannsee, near Berlin, and later in Berlin 
itself. A very full discussion is given of the best 
conditions for light telephony and the most suitable 
design of apparatus. 

Part II. deals with wireless telephony by means 
of electrical forces, and gives an account of all the 
important work done in this branch of the subject 
down to February, 1907, while in the Appendix by 
the translator, Dr. Erskine Murray, the record is 
continued to November, 1907. The most interest- 
ing portion of this part of the book is the excellent 
discussion of the electric arc as a high-frequency 
generator, and of the Duddell phenomenon. But 
all the chapters are good and well worthy of study. 
Dr. Erskine Murray has performed his duty as 
translator so satisfactorily that the text gives but 
little evidence of being a translation. The explana- 
tions and discussions are all clear and simple, and 
the whole volume is a very readable record of im- 

rtant and interesting work. Thereare numerous 
illustrations, which are excellently printed, and 
simplify very considerably the reader's task in fol- 
lowing descriptions in the text. 
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Practical Induction-Coil Construction. By Joun Pixe. 
London: Percival Marshall and Co. [Price 1s. net. ] 
Brickwork and Masonry. By Cuaries F. MircHe.1, 





assisted by GrorcE A. HELL Second Edition, 
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7s. 6d. net. ] 


University of Illinois Bulletins. No. 20: Tests of Con- 
crete and Reinforccd-Concrete Columns. Series of 1907. 
By Agruur N. Tarsor. No. 21: Tests of Liquid-Air 
Plant. By C. 38. Hupson and C. M. Garianp. Pub- 
lished by the University at Urbana, Illinois, U.S.A. 

Analytische Ermittelung und Anwendung von Eirfillub- 

linien einiger im Eisenbetonbau hdufig vorkommender 

statisch unbestimmter Triger. _Herausgegeben von 

Dr.-Ing. ARTHUR LEDERER und Rup. WoLiE, Cement- 

baugeschiift, Leipzig. Berlin: Wilhelm Ernst und 

Sohn. [Price 5 marks. ] 

Die Praxis der Modelltischlerei. Von Water HAntz- 

SOHEL-CLAIRMONT. Hanover: Dr. Max Jiinecke. 

[Price 2.60 marks. ] 

L’f{ngenieur des Arts et Metiers; sa Situation dans le 

monde technique. Par Pavut BLrancarRnavux. Paris: 





8s 9) miles an hour. This volume is a reprint 
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Department of the Interior. United States Ke 
Survey. CHartes D. Watcortt, Director. B in 
No. 309: The Santa Clara Valley, Puente Hills, and 
Los Angeles Oil Districts ; Southern California. By 
Grorck Homans Exprinck and RatPH ARNOLD. 

_ Bulletin No. 316: Contributions to Economie Geology, 
1906, Part II.: Coal, Lignite, and Peat. By Marius 
R. CampsEiy, Geologist-in-Charge. Bulletin No. 321: 
Geology and Oil Resources of the Summerland District, 
Santa Barbara County, California. By RaLPH ARNOLD, 
Bulletin No, 325. A Study of Four Hundred Steaming 
Tests made at the Fuel-Testing Plants, St. Louis, Mo., 
in 1904, 1905, and 1906. y Lester P. Brecken- 
RIDGE. Bulletin No. 326: The Arkansas Coal - Field. 
By ArtTuur J. COLLiER With on the 
Paleontology. By Davin Whites and G. H. Grrry. 
Bulletin No. 327: Geologic issance in the 
Matanuska and Talkeetna Basins, Alaska. By Sipnry 
Paick and Apotrpn Kxorr. Bulletin No. 330: The 
Data of Geochemistry. By Frank WIGGLESWORTH 
CLaRKE. Bulletin No. 331: Portland Cement Mortars 
and Their Constituent Materials, Results of Tests made 
at the Structural Materials Tcsting Laboratories, Forest 
Park, ‘St. Louis, Mo., 1905-1907. By Ricuarsp L. 
Hompueey and WitiiaM JoRpDAN, Sun. Bulletin 
No. 333: Coal-Mine Accidents,: their Causes and 
Prevention: A Preliminary Statistical Report. B 
Crarence Hatt and Wa ter O. SNELLING. Wit 
Introduction by JoszepH 4 Hoimxs. Bulletin No, 334. 
The Burning of Coal without Smoke in Boiler Plants: 
A Preliminary Report.. By D. T. Ranpawy. Bulletin 
No. 336. Washing and Coking Tests of Coal, and Cupola 
Tests of Coke, conducted by the United States Fuel-Testing 
Plant at St. Louis, Mo., January 1, 1905, to June 30. 
1907. _ RicuarD Mo.ipenkce, A. W. Be.pen, and 
G. R. Detamater. With Introduction by J. A. 
Hotmgs. Bulletin No. 339: The Purchase of Coal 
under Government and Commercial Specifications, on the 
Basis of its Heating Value. With Analyses of Coal 
Delivered under Government Contracts. By D. T. 
RANDALL. Washington: Government Printing Office. 

A Vest-Pocket Hand-Buok of Mathematics for Engineers. 
By L. A. Watersury, C.E. New York: John bio f 
and Sons; London: Chapman ard Hall, Limited, 
[Price 4s. 6d. net.] 








PLANING-MACHINE WITH TRAVELLING 
STANDARDS. . 

Tue exceptionally large planing-machine illustrated 
on Plate LVIIL. is of a type which has been designed 
by Messrs. Joshua Buckton and Co., Limited, of Leeds, 
for planing up —— of large marine turbines, and 
other work of a very heavy nature. . 

In this machine the table, which is built in 
sections separated by large gaps, is fixed, and the 
tools travel over the work as in a side planer. On 
each side of the table are longitudinal flat sliding- 
ways, on which the standards traverse. The latter are 
driven by a quick pitch screw in each slide, the 
screws in turn —— motion through bevel gear 
from a cross-shaft at the back of the bed. The sliding- 
ways are furnished with roller lubricators, and the 
thrust of the screws is taken by ball-bearings. In the 
machine illustrated the cross-slide is adjustable ver- 
tically, but another type is made with a fixed cross- 
slide, the bed in this case being absent, and the 
work placed in a pit in the centre of the machine, 

The tool-boxes are fitted with double-cutting tool- 
holders, carrying a pair cf self-relieving tools: for 
cutting on the forward and backward strokes of the 
machine. All traverse and feed motions are, of course, 
power-driven. One of the tool-boxes on the cross-slide 
can be arranged for transverse planing, the tool travers- 
ing to and fro on the slide for this purpose, and cuttin 
in both directions. The drive for this motion is obtaine 
from an electric motor mounted on the back of the 
cross-slide. When work is being done in this manner 
the feed is given by a slow automatic travel of the 
standards onl cross-slide down the bed. A headstock 
for drilling and milling may also be fitted on the cross- 
slide. The machine illustrated will plane work up 
to 20 ft. wide, 10 ft. high, and 30 ft. long, but may 
be arranged for still greater length if desired. 





Dust in CoaL-Mrininc.—In connection with the im- 
portant matter of dust in coal-mines Mr. B. F. Jones, 
of the Westmoreland Coal Company, Irwin, Pa., U.S.A., 
has recently supplied figures of tests made at their mines 
to Mines and Minerals. Compressed-air machines were 
used, and the results of cutting witl, the hammer-type 
drill, with chain-machine, and by hand were com Y 
All the cuttings were passed over a No. 16 ecreen having 
256 meshes to the square inch, and then over a No, 40 
screen of 1600 per square inch.’ Reduced, to the 
same basis the hammer - type drill uced cuttin 

to the amount of 10.95 per cent. of the coal mined, 
the chain - cutter 5.86 per cent, while hand - mining 
produced cuttings to the amount of 14.45 per cent. 
of the coal mined. The cuttings and dust that passed 
through a No. 16 screen amounted to 24 per b. of 
the coal mined in the cage of the bamnier drill, 1.06 per 
cent. for the chain machine, and 1.11 per soe, in /hand- 
mining. The dust passing through. the No. 40 screen 
amounted, for the hammer-drill, to 1.26 per cent. of. the 
coal mined, 0.494 per cent. for the chain machine, and 
0.408 per cent. by hand-mining. Acocrding to these 
results, pick chain cutting-m makes 





‘ore, the ; 
practically as little dust as hand-working. 
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POWER-HOUSE EQUIPMENT OF THE 
FAIRFIELD SHIPBUILDING AND ENGI- 
NEERING COMPANY, LIMITED. 


THE power-house of the Fairfield Shipbuilding and 
Engineering Company, Limited, at Govan, Glasgow, 
is of exceptional size for a private plant, having 
normal full-load capacity of no less than 3275 kilo- 
watts. The ne wg machinery consists of seven 
units, each consisting of a high-speed enclosed engine 
direct-coupled to a | ar pal iving direct current at 
220 volts. Two of the machines are, in addition, 
provided with slip-rings similar to those on a two- 
phase rotary converter. The leads from these rings 
are connected to balancing coils, the. middle points of 
which are connected to the neutral of a three-wire 
system. This arrangement allows of a 2 x 110-volt 
three-wire supply, which is often useful. These two 
machines, as well as four of the others, were built by 
the British Mihir asst Company, the remaining 
generator being of Messrs. Siemens’ manufacture. 

A view in the power-house showing the general 
arrangement of the plant is given in Fig. 1, annexed. 
The whole of the engines, condensers, and auxiliary 
machinery were constructed by Messrs. W. H. Allen, 
Son, and Co., Limited, of ord. The first of the sets 
put down was rated at 250 kilowatts. The engine had 
a 14-in. high-pressure cylinder and two 18-in. low- 
poe cylinders, all with a 10-in. stroke. It 

eveloped its power at 375 revolutions per minute, 
Many three-cylinder compound engines of this type 
have been supplied by Messrs. Allen for electric light- 
ing and other work. The next three sets installed 
were all of the triple-expansion type, rated at 375 
kilowatts at 325 revolutions, the cylinders being 13 in., 
20 in., and 30 in. in diameter, with a 13-in. stroke. 
These sets were designed to take an overload of 25 per 
cent. for two hours by means of an automatic by-pass, 
a double-beat valve, operated by the governor, ad- 
mitting live steam into the intermediate receiver. 
Great care was taken by the makers in balancing these 
engines, and we understand that one of them ran at full 
load on the test bed without holding-down bolts, and 
no movement was discernible. The steam consump- 
tion per brake horse-power at full load is 15 lb. of 
saturated steam at 150 lb. pressure at the stop-valve. 

The exhaust steam from these sets is taken by two 
condensers, each having 1800 square feet of heatin 
surface, and capable of dealing with 18,000 lb. o 
steam per hour, With circulating water at 70 deg. 
Fahr., and the barometer at 30 in., a vacuum of 27 in. 
at full load can be obtained. Each condenser is fitted 
with a three-throw 10-in. by 7-in. air-pump of the Allen- 
Edwards type, running at 180 revolutions per minute, 
and down from an 8-brake-horse-power motor 
ruaning at 725 revolutions. The circulating water is 
supplied by means of an 8-in. centrifugal pump of 
Messrs. Allen’s ‘‘ Conqueror ” type, capable of deliver- 
ing 1350 gallons of water per minute when running at 
a speed of 650 revolutions per minute. Each circulat- 
ing. pump is direct driven by a 15-brake-horse-power 
motor. 

Since 1905 three generating sets have been added, 
Nos. 5 and 6 each consisting of a triple-expansion 
high-speed engine, having a high-pressure cylinder 
15 in. in diameter, an intermediate-pressure cylinder 
22 in. in diameter, a tne cylinder 33 in. in 
diameter, and a stroke of 13 in., direct coupled toa 
dynamo by.the British Westinghouse Electric Com- 
pany, of Manchester, these sets runuing at a speed of 
325 to 330 revolutions per minute, and having a full- 
load output of 400 kilowatts. These engines have the 
same characteristic features as the sets Nos. 2, 3, and 
4, and each is capable of dealing with a 25 per cent. 
overload for two hours, the full load and overload 
being developed under the same conditions of boiler 
pressure and vacuum as in the former instance, but in 
these last two cases the last 15 per cent. only of the 
overload is obtained by means of the automatic by- 


pass. 

The seventh set consists of a still larger triple- 
expansion engine, having a high-pressure cylinder 
18 in. in diameter; intermediate-pressure cylinder, 
27 in. in diameter ; and a low-pressure cylinder, 44 in. 
in diameter, with a 16-in. stroke, direct-coupled to a 
Westinghouse bags having a full-load output of 


750 kilowatts when running at a speed of revo- 
lutions per. minute. This set is arranged to work 
under the same conditious of steam pressure and 
vacuum as the former sets; and is capable of develop- 
ing an overload of 10 per cent. for two hours by means 
of an automatic by- 

A further addition to the condensing plant has also 
recently been made, consisting of a surface condenser, 
having a cooling surface of 2400 square feet, and 

of dealing with 24,000 Ib. of exhaust steam 
per hour, giving a vacuum of 26 in. when supplied 
with circulating water at a temperature of 70 deg. 
Fahr. The air-pumps, as in the former case, are of the 
Allen-Edwards type, having three barrels, each 12 in. 
in diameter by 10 in. stroke. A water foree-pump is 
also supplied for delivering the condensed steam from 
the air-pumpe into the hot-well. The air-pump is 
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DEFLECTIONS OF BEAMS. 
To THE Eprror or ENGINEERING. 

S1z,—The following simple method of deducing the 
extreme deflections of beams and cantilevers, which I 
have been developing for some time, promises to afford 
interesting study for students, quite apart from its utility 
in ‘saving labour in certain cases. It _— affords an 
interesting verification of some well-known results by 
ind ent means. 

A B (Fig. 1) is a uniform strip of metal bent by a cer- 
tain‘distribution of bending moment. 

A C is a tangent to the curve of the strip at the point A. 

The bending moment at any section X distant x from 
B is M, expressed as a function of x. If the part of the 
strip of length x be supposed a rigid pointer, the deflec- 
tion of B due to the bending of a small element of length 


d ewill be 1 # dz, and so the total deflection of B 
will be 


1 
Mz 
te Pte 
fas x 


There is no constant of integration as 5 and x vanish 


ther. 

i «ares that the deflection of A, measured from a tangent 
at B, will be obtained from the same expression, except 
that 7 — z must be substituted in the term under thesign 
of integration. 

Asan example, consider a uniform cantilever sustaining 
a load evenly distributed along its length. With the 
usual notation, 


Zt 
w x? 1 w x? wis 
M = Os — ae a 
2 EI [ 2 eae 8EI 


This is a little shorter than the ordinary method ; 
further, it brings out a point which appears to have 
hitherto icwe: if attention—viz, that the deflection so 
obtained is really the length of the curve described by 
the end of the cantilever, and not the true vertical 
deflection. It shows up the exact extent of the error in 
the approximation ste pas 

It is usual, in determining E by this method, to limit 
deflections to a small range, in consequence of the above 
approximation, and it appears to the writer far preferable, 
in order to properly test the elastic properties of the 
material, to make extended deflections—within the elastic 
limit—and measure, on a squared scale, the correct curve 
of deflection C B (Fig. 2). 

The same argument applies to the beam method of 
determining E, when the readings should be taken at the 
two freely-supported ends of the beam, instead of adopt- 
ing the ridiculous plan, so much in vogue, of measuring 
the vertical deflection at the middle by means of a micro- 
compe ecrangument. ‘ 

If it be required to determine the deflection of the 
cantilever as measured from a tangent to the curve of 
the beam at the end B, we substitute /—x2 for x in the 
expressions thus— 

: i 
8 = A D (Fig. 3) = +l 
4 | 24EI 
Thus A D = xe, which gives, at a glance, an idea of 


the shape of the cantilever so loaded. 

Next, consider a beam freely supported at the ends 
with a uniformly distributed lcad. 

Let / be half the span of the beam, and measure deflec- 
tions from a tangent at the middle (Fig. 4). 


M = wle- =# 


U 3 | 
by on 2 (: #- =) ww [tz } 
wil (* 2)**-Fils ~ 8 
5 .wh 
w4 EL 
The end B may be simply rE: by a wire or strin . and’ 
its horizontal motion noted; the true deflection bein 
read Fe the length of the hypotenuse of a right-angl 
tri fe 
h we in which this method effects a considerable 
saving of labour over the ordinary method is that of a 
beam freely supported at the ends, and itself supporting 
one or two concentrated loads at any point or points. 
Consider the case of one load W dividing the beam in 
ratio a ; b (Fig. 5). : 
The reactions at the ends will be as indicated. 
Let 5 be the deflection of the beam st the point C, and 


(3 ") be the inclination of the tangent at this point. 


H 
w x2 


’ gE’ ~42= 7 


d 
Then aa . 
is a’ dy 
evans *°(z¢) 
considering the bending of the part AC. 
Similarly we " 
2. -p(e4 
= set (a2) 
considering the bending of the part B C. 
. dy _Wab/b-a 3-_ Wee 
al its, a 3 EI (a+b) 
aDerceete temtrtirs mt he teats 
a at an in 
trore readily than the ordinary method ; still it has its 





A NEW METHOD OF CALCULATING THE|072,,Uscful. applications, and as a means of verifying 


in other ways is extremely in bs 
If a beam is loaded uniformly, and fixed at the ends, 
the fixing moment m may be obtained thus :— 


The supporting force at each end = “vit 1 is the span. 
Measuring x from the end C, 


2 
w= 22 Mle m; 
Uj “2 
.’. 5 (the deflection of o=0-[ (“2- ve +mz)dz; 
0 


or - 
wit wit _  mP 











A Cc 


(6968) B 


The method has many more interesting applications. 
Yours, &c., 
W. M. WALLACE. 
The Applied Mechanics Laboratory, University of 
Liverpool, May 30, 1906. 





THE QUEBEC BRIDGE DISASTER. 
To THe EpiTor or ENGINEERING. 
Sir,—Referring to Mr. Jensen’s letter, which pees 
in your number for May 29, I ory wees | confess that 
I was misled by Fig. 4 of his first letter. aving ascer- 
tained that it involved.a mechanical impossibility, I cal- 


culated the proper value of ‘ : ; but, in determining the 


shear, I forgot altogether the lateral reaction which I 
just calculated. Mr. Jensen’s formula is theoretically 
correct, and I must thank him for his mild and courteous 
criticism. 

But, having confessed meam culpam, I must say that he 
has not convinced me of the unsoundness of my method, 

on the following principles, which I beg to recapi- 
tulate once more :— 

1. No valid reason can be given why a strut should not 
have the same security against destruction as any other 
member of the same structure; hence it must be calcu- 
lated by taking for the apparent working stress (R’) the 


collapsing stress z ) divided by the factor of safety. In 


be ease way I calculate the maximum shear to be pro- 
vi ‘or. 

2. Any attempt to find the true shear under working 
load with any degree of approximation is futile, since 
local irregularities have too much importance in it. All 


formule suppose the piece to be a ry one, the|s 
‘0 


eccentricity to be constant, or, at least, to follow a known 
law, and so on. No oneof these circumstances is actually 
realised, and the calculated values of ¢ ” cannot be relied 
x 

upon. The behaviour of apparently identical pieces under 
increasing loads proves s ; if their deformations under 
working load be measured, they are often found to be in 
the ratio of 1 to 10, and even more from one piece to the 
other. L 


But tf the piece be a long one > 100 }, the discre- 
pancies diminish rapidly when the load is increased, and 
the deformation caused by the maximum load is tolerably 
constant, s ) attaining a magnitude respecting 

max. 
which the influence of local irregularities vanishes. More- 
over, this maximum load is very exactly given by Euler’s 
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‘formula, and the ultimate value of the shear may be 


approximately calculated. For the dimensioning of the 
lacing, I reduce it in the ratio of R’ to n° 


For short struts, however, even the shear under co!- 
lapsing load cannot be calculated, as the discrepancics 
between individual pieces are enormous, and the theo- 


retical values of ae very small; hence I make use for 


them of the same formula as for long ones, which gives 
an impossible maximum. 

Two other points in Mr. Jensen’s letter call for a reply. 
He believes that the test referred to in your number for 
May 1 upsets my contention that such a mode of failure 
is an impossibility. Ido not, as I very naturally made my 
calulations for a well-designed strut, the lacing being 
capable of developing the full bending strength of the 
webs, and this was not the case here; the strut failed by 
shear, before its n collapsing load, corresponding to 
a general flexure, could be reached, and I expressly 
stated that for any smaller load the elastic curve would be 
that sup by Mr. Jensen. But, as I calculate the 
shear only under collapsing load, I need not trouble 
myself with this circumstance; had the lacing been 

roperly designed, the mode of failure would not have 

n the same as it was. 

Finally, I cannot admit the explanation given by 
Mr. Jensen of the superiority of flat-ended columns as 
compared with pin-ended ones ; in both cases the eccen- 
tricity is certainly an evil, and the column would be 
stronger without it. It is not so much felt with flat ends, 
while these do not rotate freely. 


Tam, Sir, Yours truly, 
Ghent, June 4, 1908. KEELHOFrr. 





THE SPEED OF THE ‘‘ MAURETANIA.” 
To THe EpiTor or ENGINEERING. 

Srr,—The speed of the Mauretania with three pro- 
— during her last voyage from Liverpool to New 

ork, has proved one of two things: either she has not 
sufficient boiler power, or her turbines are too large. 

The interest that is taken in this vessel by engineers all 
over the country is accentuated by the phenomenal per- 
formance of an average speed of 24.86 knots, with 25 per 
cent. of her power out of commission, and all manner of 
suggestions are being put forward as to the reason for it. 

‘The Cunard authorities are, no doubt, working in their 
own interests by not publishing full particulars of the 
performance of this ship ; but even they cannot disguise 
from us at such a time some idea as to the actual con- 
ditions existing whilst driving this ship at full speed under 
ordinary circumstances. 

For, if a speed is maintained for practically five days 


_| of 24.86 knots with only three turbines, and consequently 


only three propellers, it looks as if a very much higher 
steam pressure was carried than was ever carried before ; 
and it must not be left out of the calculation, the fact of 
having to keep the rudder at sufficient angle to hold the 
ship up to her course, and the loss of speed in conse- 
guence of this, there being no question that the three 
turbines have done what the four never did. 

The question therefore arises as to what the s of 
this ship would be if the four propellers could be kept 
at the higher number of revolutions, and what steps will 
be taken to do this; there is no doubt of the many who 
would like to hear of what is done. 

° Yours faithfully, 
J. M. NEw, 

11, Beaconsfield-road, Seaforth, June 5, 1908. 





WORKING STRESSES. 
To THE EpiToR OF ENGINEERING. 

Sir,—In your issue of June 5 you pursue the subject 
of working stresses, and criticise my letter which appears 
in the same number. I shall be glad if you will allow me 
to defend the view therein set forth. 

To begin with, in reference to my letter, you say :— 
“If materials acted as they ought to do, he would be 
undoubtedly correct, provided always that it were prac- 
ticable to treat the matter from the purely logical stand- 

int.” Here, I confess, I fail to grasp your meaning. 

ith my limited outlook on the universe, I feel quite un- 
able to say what any material ought to do when submitted 
to a certain state of stress; I can only follow the method 
of the physical sciences—viz., to experiment with the 
contental, and observe what actually does happen. I 
venture to assert that this was the tone of my letter, 
and that no hint of the metaphysic you suggest was 
to be found in it. As for the logical standpoint, surely 
this is not only * practicable,” but unavoidable. I have 
been accustomed to consider logic as the science of the 
necessary laws of thought, and would hope that, whatever 

ee we take up, it shall at least be intelligent, and 

therefore logical. , ; 
Proceeding to the more tangible portion of your article, 
I think there is a misconception of Bauschinger’s work 
when you deduce from it that ‘‘a bar subjected to 4 
stress ing from 0 to 5 tons has the same factor of 
safety as if strained from 6 to 10 tons.” Suppose, for 
example, the material of the bar has a natural elastic 
limit of 13 tons per square inch, and that by overstraining 
this might be raised to 18 tons per square inch. Then 
the elastic range (viz., 26 tons per square inch) would be 
from —13 to + 13, or from —8 to + 18, as the case might 
be. With the one stressing (0 to 5) the factor of safety 
is either 13/5 or 18/5, and with the other (5 to 10) it 1s 
either 13/10 or 18/10, according to how the elastic limit 18 
defined in such acase. Thusthe factor of safety is greater 
with the 0 to 5 range of stress than with the 5 to 10 range. 

— Ido not a when you speak of the diffi- 
culty of determining the elastic limit—for I have made 
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scores of tests with a Ewiag extensometer, and find it 
both very easily used and rapidly set up—I have already 
pointed out that this difficulty, such as it is, is beside the 
mark. With the existence or non-existence of the elastic 
limit, too, I have already dealt. If you will refer to my 
letter, you will see that I am prepared to accept the 
verdict of Professor Bouasse when he says :—‘* The appa- 
rent limit found is due merely to the absence of sufficient 
ref{nement in the:measurements made.” Perhaps your 
repeated insistance on this point will excuse me when I 
note that, despite an ‘‘academically trained mind,” it was 
I who took the practical standpoint when I said :—‘* The 
difference between the true elastic limit and the elastic 
limit as taken from the diagram corresponds to the 
difference between ten million and an infinite number of 
applications of stress; and for all the designer cares, 
ten million is good enough.” To your remark, therefore, 
that the elastic limit may be a mechanical Mrs. Harris, 
I reply that although that estimable figment of Sairey 
Gamp’s ‘exuberant fancy” might bave no definite place 
of abode, nevertheless she served her turn. 

You say that ‘working stresses are not really based 
on either (the ultimate strength or the elastic limit), but 
actually on experience of what metal of a certain quality 
will, under certain conditions, carry with safety.” This 
last is quite true; but the point at issue is whether the 
experience is to be gained by breaking bridges, or speci- 
mens in the testing-machine. Of course, if you really 
mean that neither the ultimate strength nor the elastic 
limit is to be seriously considered in determining the safe 
working stress, scientific treatment is completely barred, 
and there is no more to be said. I think, however, that 
engineers generally will not be ready to admit that the 
factor of safety is a merely ‘* nominal” coefficient, with- 
out any real relation to the strength of tho structure. 
And granted this, granted that the factor of safety is not 
an empty formalism, I still maintain that, for the reasons 
adduced in my former letter,.it is to be based on the elastic 
limit rather than on the ultimate strength. 

Yours truly, 
: Laurence B. TURNER 

King’s College, Cambridge, June 9, 1908. 





To THE EprTor or ENGINEERING. 

Sir,—I have read with interest your articles on ‘* Work- 
ing Stresses,” but I find it difficult to comprehend your 
aversion to elastic limits. If this aversion was also 
applied to the yield-point, I could understand your atti- 
tude more readily, but apparently you accept the yield- 

int as one of the factors determining working stresses. 
To take both ultimate breaking stress and yield-point 
into account, savours slightly of a dual control, and a sug- 
gestion of the way in which these possibly rival claims 
are to be adjusted would be helpful to a clearer under- 
standing of your position. For instance, in giving the 
working stresses for a propeller shaft, would you allow a 
high ultimate breaking stress to compensate for a low 
yield-point, and vice versd ? 

Most of the arguments—for instance, the argument of 
variability—which you marshal against the use of elastic 
limits apply with equal force to yield-points. If you 
distrust one, you have equal reason to distrust the other. 
But I gather from your article that, in spite of its short- 
comings, you favour the yield-point because it is ‘‘ fairly 
easily determined.” Surely this is an unworthy argu- 
ment. To produce arguments which show that a par- 
ticular test is unreliable, and then to rehabilitate it on the 
ground that it is “‘fairly easily determined,” is a mental 
process which some people may find a difficulty in follow- 
ing. At the beginning of your recent article you suggest 
that it is not always ‘‘ practicable to treat the matter 
merely from the purely logical standpoint.” I can onl 
conclude that this is one of the cases in point which call 
for an illogical treatment. 

_ From the designer’s point of view, I consider the elastic 
limit of great importance, in that it tells him without 
hesitation what his working stresses must not be. How 
near to this elastic limit it is safe to carry the working 
stresses is a point which, in our present state of know- 
ledge, must be considered sub judice ; but it is fairly safe to 
say that no designer would wittingly exceed this elastic 
limit. Why, then, should he be denied a piece of informa- 
tion which can so readily be obtained direct experi- 
ment? Why should he be asked to deduce the elastic 
range from indirect experimental data? The fact that 
this range is apt to vary from obscure causes is, to my 
mind, the strongest possible argument in favour of treat- 
ing the elastic limit with most respectful attention. 
I am, Yours faithfully, 
, Cuantes E. Ineuis, Assoc. M. Inst.C.E , 
Engineering Laboratory, Cambridge University. 


[With reference to the two letters printed above, it will, 
perhaps, be well to bring back the controversy to the 
point from which it started. We stated, and we believe 
correctly, that the plan of basing working stresses on the 
elastic limit was not more scientific than the usual method 
of basing them nominally on the ultimate strength, but 
really on the results of practical experience. In fact, the 
elastic limit of a bar, in the ordinary acceptation of the 
term, has no relation whatever to the load which it can 
safely carry. In the case of mild steel, for instance, the 
tension limit can be raised artificially almost up to the 

reaking point, but this does not increase the workin 
stress which it is safe to allowon the bar. Bauschinger’s 
hypothesis of an elastic range does in part provide for 
this variability of the elastic limit, but at the cost 
of the simplicity of the original conception. With 
any of the structural materials in common use Bau- 
schinger’s range can, moreover, be expressed with fair 
accuracy a8 @ fraction of the ultimate strength. Thus, 
in the case of good 
about five-ei 
carbon ste 


mild steel it will te somewhere 
hths' of the ultimate strength. With high- 
r fraction, 


it would seem to be a 








since an untempered chronometer spring, such as used to 
be employed in the old days, was. subjected to a range 
of stress of about 19 tons per square inch, and it occa- 
sionally broke. This figure is the range of stress ado) 
with the tempered springs now in use. Oa the other 
hand, other springs are subjected to a range of stress of 
well over 50 tons per square inch. It is obviously im- 
possible to make two such extremes fit in with any 
reasonably simple @ priori method of basing working 
stresses on the elastic limit. These stresses must be 
based cn practical experience; and this being so, it is 
just as scientific, and much more conyenient, to refer the 
factor of safety to the ultimate strength rather than to 
the elastic limit. Mr, Inglis, in his letter, has quite mis- 
understood our position. The yield-point and ultimate 
strength are determined, not for the pu of fixing 
working stresses, since these are fixed beforehand, but 
with the object of making certain, in conjunction with 
other tests, that the quality of metal sought has been 
secured. No sensible meer would either raise or 
lower his working stresses if the ultimate strength, or the 


i came ormally 


ield-point, of certain s out a 
high or abnormally on ae ‘Mr. Inglis ts. He 
steel, and tell the maker 


would simply reject the batch of 
he must conform to the specification.—Kd. E ] 





‘THE PROBLEM OF FLIGHT.” 
To THe Epitorn or ENGINEERING. 

Siz,—I am glad that such an authority on the prac- 
tical side of this subject'as Sir Hiram Maxim has given 
us some Of his experience. , I to point out that all 
throughout this long discussion I have maintained the 
position that large screws on vertical shafts were virtu- 
ally aeroplanes, which I did not think it ey in 
the first instance to point out, as I thought it would be 
self-evident to practical engineers. 

Sir Hiram Maxim made screws up to 18 ft. in diameter ; 
that, on my theory, might be a enough size, and the 

uisite length of planes required could be obtained by 
using multiple screws, 4, 6, or 8, instead of 2. - 

The point raised by Sir Hiram Maxim as between the 
aeroplane and screw action is the one point I wish to be 
met upon ; and as Sir Hiram Maxim, with characteristic 
frankness, gives the figures and facts of his experiment— 
a pi ing we have been unaccustomed to in this dis- 
cussion—the experimental results can be analysed. His 
plane was 5 ft. long, and had an incline of 1 in 20—that 
is, deflected the air downwards 1 ft. in 20 ft. of its for- 
ward motion ; and as it made a speed of 80 miles an hour, 
or 120 ft. per second, V—the downward acceleration of 
the air—was 6 ft. per second, or 4 miles per hour. These 
are Sir Hiram Maxim's own figures. uw 

Sir Hiram Maxim, however, has made a slip in the 
selection of his formula, P — 0.003 V2 is not the old 
formula implicitly relied u to find the lift or thrust of a 
moving plane or blade of a screw. The wind or any 

ressure has no relation to the lift or thrust, and the 
es is not accepted at all. 

The old formula relied upon and accepted, and estab- 
lished beyond dispute, for the reaction of any fluid moved 


by any weapon or propeller is T being thrust = wy p 


where W is the weight of air acted upon per second, 
V the acceleration in feet per second given to the said 
weight of air, and g = 32. 

From this fundamental formula, which simply repre- 
sents a law of Nature, I deduced a formula for the lift 
or thrust of planes, and published it in oy letter to 
ENGINEERING, April 4, 1908, to which I refer readers. 


. 20.08 . 
In this formula T = - ——~. Here L is the length of 


all the planes added ther on any machine ; § is the 
speed of the planes in flight horizontally or in a circle; 

is the velocity of the air pushed downwards by the 
pines and 0.08 is the weight of a cubic foot of air in 
pounds. 

In Sir Hiram’s experiment L=5, S=120, V=6, 
hence we get the lift T = o* ee > 6. 64 lb. Now 
supposing we take the efficiency at 50 per cent. :--If I had 
planned the - I es have looked for a lift of 
about 251lb.—that is, just about 100 times the } lb 
found by the wrong formula, and just about what the 
experimental result would be. 

now we take the same or a similar plane 
and cut it into four equal lengths, and put them on a 
vertical ehaft with four arms to rotate them at the same 
speed in feet per second, at the same angle, on a circle 
of, say, 20 ft. circumference, the result would not be much 
different : the revolutions would be six per second, the 
friction of the arms would reduce the efficiency slightly, 
but otherwise it would not differ much. 

To take a screw of disc area equal to the area of the 
plane for comparison is mi ing. The question is 
really not screw versus plane; it is rotating planes versus 
eanghe-tine moving planes—this is the point of conten- 
tion from my point of view. 


in, it is well known that a screw in water is more 
efficient in great depth of water; experiments with 
rotating planes are not reliable unless there is a depth of 
air below them, and free access of air above them. 

I, for one, shall look forward with interest to the work 
of our authority, for it is certain to contain much that is 
of scientific interest. 

Yours truly, 
KIN KENNEDY. 





To THe Epiror or ENGINEERING. 
Siz,—In your issue this week Sir Hiram Maxim de- 
scribes a performance of a Cody kite, which is nothing 
less than astounding. He states that the kite not only 


* | at about 1 





took up a position vertically over the anchorage of ite 





string, but went 10 deg. ahead of the and at 
the same time exerted a pull of 60 Ib. on the string. If 
therefore, a weight of, say, 59 Ib. had been substituted 


pted | for the fixed anchorage, the kite would not. only have 


supported the weight above the ground, but, by virtue of 
the pull at 10 deg. against the wind, would have trans- 
ported it in the teeth of the wind, which was supporting 
the kite, thereby imitating to ction the soaring of 
eagles, gulls, other birds, w flight on ies 
wings has always excited the intense admiration and envy 
of the spectator. Was this experiment tried ? and, if not, 
why not? The close relationship of the experiment to the 
ancient fiend ‘‘ perpetual motion” is somewhat ing, 
but Sir Hiram says that he himself saw the kite behave 
in that way, and his great authority in such matters is 
mneoe 4 lightly cast aside, 


ould he be so kind as to favour your readers with: a 


drawing of the Cody kite, and so enable them to’try an 
experiment which would be fascinating beyond measure? 
Yours faithfully, 
Henry Lea. 


Moorgate, 18, Portland-road, Edgbaston, 
Birmingham, June 6, 1 





To Tue Eprror or ENGIngEBING. 

Si1z,—With regard to Mr. Alb. Kapteyn’s jet-and-ball 
experiments; many years have since I amused 
myself with experiments of this nature, and as the sketchés 
were made from memory, it is quite possible that the 
angle taken by the jet after impinging upon the ball is 
Mr Kaptoyn's il Fig. 3, last is 

r. Kapteyn’s illustration, Fig. in your last issue, 
is not ane drawn; he eBay Fo] balls suspended by 
the jet in a straightline. This is simply impossi Asa 
matter of fact, the jet is bent by impinging upon each 
ball, and therefore three balls cannot be suspended in a 
straight line. Fig. 4 deals with the “aspiration ” 
t a and I have no more time to waste upon such an 
absurdity. 
. I venture to suggest that you, Sir, should republish an 
interesting illustrated account of jet-and-ball experiments 
which appeared in one of your early volumes. I cannot 
give you the date because I left my bound volumes of 
ENGINEERING in London. 
Yours faithfully, 
Horatio PHILLIPS. 

West Barnbam, Sussex, June 8, 1908. 

[The article on jet-and-ball experiments appeared in 
ENGINEERING of November 3, 1876, page 395.—Ed. E.] 





To THe Epiror or ENGINEERING. 

Srr,—I have received the accompanying letter from 
my esteemed old friend Mr. Lawrence H. ve, and 
shall be glad if you will kindly give publicity to the 
same, and oblige, 

Yours faithfull 


5 ‘ SIDNEY ii. HOLLanpDs. 

61, Parliament Hill Mansions, Lissenden Gardens, 

Highgate-road, N.W., June 6, 1908, 

Dear Mr. Hollands :— 

_ Thanks for setting Mr. Phillips right about ‘‘aspira- 
tion” agency March 6, 1908). 

hillips gave me the impression that I was some- 
how poaching on his preserves by investigating soarin 
curves, I regret if it was a mistaken impression; an 
if true, hope the lapse of nine years has made him more 
liberal-minded. 

I have always been, and am now, working for the good 
of the cause, and hope that our united efforts will evolve 
numerous types of fiying-machines. ‘ 

If there is any kudos due to the first man aloft, that 
unquestionably belongs to one of the Messrs. Wright, 

I think it very un-English not to say so. 
Yours truly, 
Law. HanrGcRavg,. 

Woollahra Point, fgsver, New South Wales, 

April 29, 1908. 





To THe Epiror or ENGINgEERING, 

Srn,—It may interest some of your readers to know 
that a alium propeller boss I used was torn in half 
revolutions per minute, in spite of the fact 
that it had a sectional area many times greater than the two 
steel tubes that were fitted into it; these tubes carried 
the blades, which weighed only 2b. each, including steel 


tube. 

Since then I have been trying a Sidney Hollands 
peller ; it is made throughout of steel, and is 6 ft. 6 in. 
in diameter and only weighs 131b. The total weight of 
my machine and self is 600 Ib., and with an 18 to 24 horse- 
power Antoinette, a 5 of miles per hour is 
obtained in about 50 yards’ run. , The Hollands poovaies 
certainly gives an excellent thrust, and is built for speed 
and strength, and ought to easily stand 2500 revolutions 
per minute, although I only run at about half this speed. 

t has a knife-like fore-and-aft edge, and is smooth both 

back and front of blade. 
Yours sae, | 

A. V.R 


47, West Hill, Wandsworth, London,-8.W., 
Jure 10, 1908, 


OE. 





Brazinian Broap Gavuce.—The President of Brazil 
has recently attended the Rms pra ray at Paulo of 
the final section of the -gauge line between the 
Federal capital and the capital of the State of San Paulo. 
The substitution of broad for narrow gauge upon 
the main oa of the Central aw yp! of Brazil ag 
proceeding for many years; it is. now possible to 
establish a faster and better train service between the 
two principal Brazilian cities, 
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THE DOUGLAS ADJUSTABLE PROPELLER. 

In order to obviate the difficulty and uncertainty 
of designing efficient propellers for motor-boate and 
similar craft, the adjustable Pp r illustrated in 
Figs. 1 and 2, annexed, has been ht out. With 
this propeller it is easy to alter the pitch vergence J 
on either side of the value which has been primarily 
fixed upon, and the diameter also may be varied to 
an extent quite sufficient to make considerable dif- 
ference. Thus the owner of the boat may, after a 
few trials, find a pitch and diameter for his propeller 
= will er the yt — to be TT woes 

e engine. oreover, tting a pro of the 
type in question to the first boat made of any new 

pe, motor-boat builders can fiod by experiment the 
tee form-of propeller for the type, and then supply 
solid cast propellers with certainty of success. 

‘The illustrations will render the construction clear. 
The boss is made in. halves, one keyed to the shaft, 
and the other held to the first by means of three 
screws: The propeller blades are screwed into place, 
and tightened on the threads by drawing the halves 
together by means of the screws referred to. It will 
be seen from the photograph that at one part of the 
root of every blade a number of serrations are cut 
across the threaded part. There are square holes in 
) es rear half of the boss, on each we is 

og, with) serrations corresponding to, and engaging 
with, those cut across the threads. These e° 
obviously hold the blade securely from turning out 
of any angular position to which it has been set. The 
= nut holds the dogs in place, and finishes off the 


To make any alteration the end nut is removed, the 
three screws loosened, and the dogs withdrawn. The 
blades then can be set to any desired angular position, 
or screwed round one or more complete th » 80 as 
to alter the propeller diameter. The similarity of 
setting of each blade is ensured by graduations marked 
on the boss and blade roote. When the desired 
change has been made, the screws are tightened, the 
dogs replaced, and ‘the end nut put on. It will be 
seen that the construction is strong and mechanical, 
and that there ia no possibility of any of the blades 

etting slack with use. The propeller is being intro- 
Soeal by Messrs. Thos. Thompson and Co., 35, New 
Broad-street, London, E.C. 





THE “AUTO” CO, RECORDER. 

Tue extent to which a careful regulation of the air 
supply to a boiler furnace affects the economy of fuel 
is, unfortunately, not always sufficiently appreciated. 
It is, however, a matter well worth consideration. 
In all probability there are few stokers who really, 
under ordinary conditions of firing, trouble them- 
selves much about it. They know that, as a rule, 
they must try and prevent the formation of smoke as 
much as possible, and eo done this they are con- 
tent. They are, perhaps, fully aware that a shortage 
of air will cause a smoky chimney and loss of fuel, 
and, therefore, they give a plentiful supply of air ; 
not knowing, and in some cases not caring, what 
effect too much air may have, for any excess of this 
kind also has a bad effect on the fuel economy, and 
probably much more waste is occasioned by this excess 
than by a shortage. The latter is soon apparent from 
the volumes of black smoke that may issue from the 
chimney, whereas it is practically impossible to tell 
from ordinary observation whether too much air is 
being admitted. It is not at all improbable that a 
10 per cent. loss of coal from this cause is. quite 
common, while in certain cases the loss | reach as 
high an amount as 20 or even 30 per cent., the loss, of 
course, being due to the fast that a large amount of 
unnecessary air is heated, and is discharged up the 
chimney at a high temperature. The only certain 
and practical way in which it can be ascertained 
whether the proper amount of air is being admitted to 
the furnace is by analysing samples of the flue gases 
in order to find out t percentage of CO, they con- 
tain, for this percentage represents clearly whether 
more or less air is entering the furnace than is re- 
quired. In ordinary boilers, if the flue gases contain 
15 per cent. of CO, the highest result from the com- 
bustion of the coal may be expected, whereas if the 
gases contain only 10° per cent, it has been found that 
the loss of coal amounts to about 1 cwt. per ton, and 
with 7 per cent. to about 2 owt. ton. It is there- 
fore desirable that some aalilie’ means should be 
adopted whereby the percentage of CO, in the flue 
gases can at any time be estimated. 

An instrament for effecting this, and knowa as the 
*« Auto” CO, recorder, been designed and con- 
structed by the ‘‘ Auto” Recorder Company, of Kent- 
street Works, Leicester, and is now ia successful 
operation in connection with a large number of boiler 
installations in this country and on the Continent. 
It is illustrated in perspective in Fig. 1 on page 785, 
which view gives a general idea of its arrangement, 
and also of its size, as a raference to the 2-ft. rule at 
the bottom of the figure will enable the proportion of 





THE DOUGLAS ADJUSTABLE PROPELLER. 




















Fig. ¢. 
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the various parts to be obtained. Two sectional views 
of the apparatus are given in Figs. 2 and. 3, above, 
but these views are not strictly correct so far .as. the 
‘rrangement of the various parts is concerned ; and 
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are given in diagrammatic form, because in this 
way it is easier to describe the various parts and 
to make clear the action of the instrument. Figs. 2 
and 3 show the action of the apparatus at two 





CO, RECORDER. 


“AUTO” RECORDER COMPANY, ENGINEERS, LEICESTER. 
5. DATE 


17.07 DAY 





18.07. DAY 





different periods of one cycle, This action is as 
follows :— : 

A small stream of water is allowed to run into the 
tank A through the small funnel B, which only allows 


sufficient water to pass to work the instrument at a suit- 


ablespeed. The water runs from the tank A ‘the 
valve C into the chamber D, references at t 
being to Fig. 2. When the ber D is filled up to 


the pipe E, the water overflows down the pipe F and 
under the float G, which it raises, thereby moving the 
valve C upwards and weap won. gs the water supply 
from the tank A into the chamber D. This motion of 
the valve C opens a communication from the chamber 
D through the pipe H, the water rising over the float 
G until it flows down the pipe I and the chamber D 
is empty. The pipe J then acts as a syphon and drains 
the water from under the float G, which is then 
allowed to fall again, and the ehamber D to be once 
more filled. By this means the chamber D is alter- 
nately filled and emptied, and, as the float is connected 
by a system of levers to the distributing valve K, the 
water flowing through is the prime mover of the 
instrument. 


The operation of gas analysis is very simple. “Thé 








786 


_ ENGINEERING. 


[JUNE 12, 1908. 
se} 





pipe L is connected to the supply of gas to be anal 
and, as the end of the a ii elightly tote the 
water seal in M, no gas can rawn back. When 
the water in the chamber D is running out, as is shown 
in Fig. 3, there is a slight vacuum in this chamber, 
which draws the gas through the pipes L and E, and, 
as the first measuring vessel N is in communication 
with the chamber D through the p O and P 
and the valve K (see Fig. 3), it is entirely filled with 
flae gas. Much more gas is drawn in than is analysed, 
in order that the sample may be as fresh as possible, 
When the water reverses and beaine again to run into 
D, as shown in Fig. 2, the valve K having moved, the 
g enclosed in the vessel N is sent through the pipes 
and R, under the dome §, in the caustic-potash 
vessel: T, This dome’is of large area, and the gas is 
in a thin layer between the wet dome and the top of 
the solution, so that the absorption of the CO, is rapid. 
After the water has risen and expelled all the gas 
from the vessel N into the absorber, and has again 
begun torun out, the valve K having once more moved 
into the ‘position shown in Fig. 3, the water, as it 
descends in the second measuring vessel U, draws in 
from the absorber 8 the gas which has not been 
absorbed. As the measurer U is of the same capa- 
city as the measurer N, it follows that, if there 
is not sufficient gas received from the absorber S 
to fill it, it will, after emptying the absorber, draw 
the remainder from under the bell V through the 
pipe W, and cause the bell todescend ; the greater 
the amount of CO, absorbed, the lower the bell V 
will be pulled down. As the bell is suspended from 


@ balanced lever, which bas a pen X attached to it, | 53, 


the pen marks the chart Y, which is placed round a 
clockwork drum, the lines made by the pen being 
of varying lengths, according to the amount of CO, 
which was in the quantity of gas in the first mea- 
surer N. 

It has been found that one of the greatest troubles 
with recorders of this kind is to keep the pipes from 
the flue to the instrument clean. In the recorder we 
are now noticing, however, particular attention 
ps ag to have been paid to this point, and the tilter 
shown in Fig. 4 isthe reeult, It is placed horizontally 
as near to the flue as possible, so that when the top 
of the filter is removed the short pipe from the flue 
can be cleaned with an iron rod. The gases from the 
flue are drawn up the vertical pipe, and meet the cool 
inclined cover, which condenses the larger portion of 
the moisture, which can trickle back into the flue. 
The gases after contact with the top of the casing pass 
to the underside of the perforated dish a, as shown 
by the arrows, and then up through some rough filter 
cloth which takes out the coarse dust. As this cloth 
only lies on the dish, as soon as one part becomes dirty, 
the gases lift the cloth slightly and expose a fresh 
surface. After passing the cloth the gases travel 
down through ordinary chemical filter-paper, which 
thoroughly cleans them before they pass into the pipe 
to the recorder. The operation of cleaning this filter 
is said to occupy only about 5 minutes, and it is 
necessary to perform the operation every two days, 
although these filters have been known to run fora 
week without attention, when used with gases from 
the end of a furnace tube in a boiler using c2al so 
fine that over 60 per cent. would pass — a }-io. 
screen, The joint between the uppsr and lower por- 
tions of the casing is made with a rubber ring. 

Two diagrams taken in actual work are shown in 
Figs. 5 and 6, 785, from which it will be seen 
what a great difference careful firing can make in the 
amount of CO, found in the flue gases from the same 
furnace on two consecutive days. On the second day, 
when the CO, was about 15 per cent., 10 per cent. 
more water was evaporated for the same weight of 
coal than when the CO, recorded was only about 8 per 
cent. The coal was accurately weighed, and the water 

through a positive test-meter. 

A feature of this recorder, to which the makers 
attach particular importance, is the fewness and the 
simplicity of its parts. The ‘* Auto” recorder, when 
once started, fills itself, keeps itself at correct level, 
and automatically adjusts itself, so that no further 
attention is required on this head. 

As an instance of the amount of attendance re- 
quired by these recorders, we understand that one of 
them was locked up and run under test conditions for 
@ fortnight, and it was found that the average time 
from unlocking to locking it again was less than four 
minutes per day, and the record on the last day was as 
accurate as at the start, without any attention what- 
ever. The instrument requited about twenty minutes’ 
work to change the caustic soda and clean down for a 
similar, run, and the cost for water and caustic soda is 
less than ld, per day. The makers tell us that the 
manufacture another machine of this type to wut 
with chimney draught. 





LAND Rartway Execrairication.—The Midland | Com 


Railw: x Company commenced traffic on their 
electrified line from Lancaster to Morecambe on Monday, 
June 8. Trains of three coaches are used for the pas- 
s€Q cer service, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was easier, but the only transactions were 
a couple of Cleveland warrants at 503. 74d. cash and seven 
days. At the close quotations were less firm at 50s. 7d. 
cash, 503. 5d. one month, and 50s. 3d. three months 
sellers. Hematite was quoted easier at 59s, 44d. cash 
sellers. In the afternoon the market was steady, and 
1000 tons of Cleveland warrants were done at 
50s. 74d. and 50s. 6d. five days. The closing prices were 
easier at 50s. 4d. cash, and 50s. 44d. one month, 
but unchanged at 50s. 3d. three months sellers. On 
Friday morning no transactions were recorded, but 
the. tone of the market was good, and closing sellers 

uoted 50s. 74d. cash, 50s. 5d. one month, and 50s. 3d. 
three months. At the afternoon session business was 
again quiet, and only one lot of Cleveland warrants 

anged hands at 50s. 14d. three months, with closing 
sellers at 50s. 3d. The and one month closing prices 
were firmer, at 503. 84d. and 50s. 6d. sellers respectively. 
Owing to the Whitsuntide holidays, the market was 
closed on Monday. On Tuesday morning, when business 
was resumed, a strong tone prevailed, but the only dealing 
was one lot of Cleveland warrants at 50s. 104d. cash. 
At the close sellers quoted dearer at 50s. 11d. cash, and 
50s, 9d. one month. In the afternoon the market was 
firmer, but only one lot of Cleveland warrants changed 
hands at 50s. 94. one month. Closing quotations were 
51s. 14d. cash, 50s. 10d. one month, and 503. 6d. three 
months sellers. When the market opened to-day 
(Wednesday), the tone was good, and thrée lots—1500 
tons—of Cleveland warrants were dealt in at 51s. 3d. 
cash, and at 50s. 8d. and 503. 74d. three months. 
At the close the quotations were firmer, with sellers at 
44d. cash, 51s. 14d. one month, and 503, 8d. three 
months. In the afternoon the strong tone was main- 
tained, and Cleveland warrants were done at from 5ls, 6d. 
to 51s. 9d. cash, and at 5is. 74d. five to thirteen days. 
The turnover only amounted to 2000 tons, and Guing 
sellers quoted 51s. 10d. cash, 51s.. 44d. one month, an 
51s. three months. The following are the market quota- 
tions for makers’ (No.1) iron :—Clyde, 61s. 6d.; Gart- 
sherrie, 62s. ; ler, 62s. 6d.; Summerlee, 63s. 6d.; 
loan, 688. ; and Ooltness, 888, (all shipped at Glas- 
for A eng: Bete sy ee .; Shotts (at 
ith}, 63s. 6d. ; and Carron (at Grangemouth), 78s. 6d. 

Sulphate of Ammonia.—Sulphate of ammonia continues 
to bein quieter demand, and the price to-day is about 
12/, 23. 6d. per ton for prompt delivery, Glasgow or Leith. 
The amount shipped from Leith Harbour last week was 
only 16 tons. 

Scotch Steel Trade—Reduction in Pricés.—A meeting of 
the Stotch Steelmakers’ Association was held in Glasgow 
last Friday, when the question of prices was under dis- 
cussion. In order to meet the competition from Wales 
and elsewhere, it was resolved to make a reduction of 5s. 
per ton in the prices of steel plates, angles, -bars, and 
plate cuttings for the Scotch home trade market. The 
reduced prices came into force on Tuesday of this week, 
and are as follow:—Ship-plates, 62. 2s. 6d. per ton; 
a ay 61. 17s. 6d. per ton; angles, 5/. 15s, per ton ; 
bars, 6/. 15s. per ton ; and plate cuttings, 703. per ton— 
all less the usual 5 per cent. discount. Another meetin 
of some im ce to the trade was also held last wee 
in Newcastle, when a number of the leading steel- 
makers in Scotland and England were re; mted. The 
main object of the meeting was to consider the advisa- 
bility of forming a combine, or closer working union, of 

the producers in the United Kingdom than exists at 
present, and yearn te we underselling for foreign and 
other orders outside individual districts. The scheme 
which has been deviséd to meet this end, has it is 
understood, favourably received by some of the makers 
outside the existi Seo 
Associations. Much detail has of necessity to be gone 
into, but it is hoped that some satisfactory agreement 
will be the outcome of the meeting. The Scotch and 
a ers = nee provision- 
© present arrangement regarding export prices. 
With reference to the local reductions in prices, above 
mentioned, it is reported that no t inerease in de- 
mand falls to be noted. A larger inquiry has certainly 
been received for heavy material, but much more was 
expected. Producers of structural material continue 
fairly busy, and orders for several large lots have lately 
been placed. One of these—for from 3000 to 4000 tons— 
has just been booked by Messrs. A. and J. Main, Limited, 
for shipment to India. 

Malleable-Iran Trade.—The condition of affairs in the 
malleable-iron trade of the West of Scotland cannot be 
reported as quite satisfactory. The reduction of last 
week has not made much improvement in demand, and 
merchants are now quoting bars at 23. 6d. ton under 
the latest official price. Even this extra inducement has 
failed to bring out buyers, and broken time still exists at 
most of works. 


Black Sheets Reduced in Price.—A meeting of Scotch 
sheet-makers was held to-day (Wednesday), when it was 
resolved to make a reduction in the present prices. The 
amount of the reduction in 3-16 to 12-gauge will be 5s. 
per ton, and in the lighter gauges—from 13 to 28—the 
reduction will be 7s. 6d. per ton. 





Lone Istanp Crry Power-Station.—At the Lon 
Island City Power-Station of the Pennsylvania Railroad 

y’s system, which was ibed in ENGINEERING, 
aeRAY the coal-hoist has handled from barges 90 


vol. 
tons per 
Sap oy from high-water to the boom of the hoisting-gear 
is 170 ft. A bucket-grab of 2 cubic yards capacity is used. 


tch and North-East of England | 


hour for five consecutive hours. The | G 





NOTES FROM SOUTH YORKSHIRE. 
‘a i Beg tty Srednendey. 
A Prosperous Concern.—‘‘ The iron trade began to de. 
cline towards the end of last year, and is now ina de. 
condition.” This is one of the striking passaves 
in the tenth annual report of Messrs. William Cooke and 
Co., Tinsley Steel, Iron, and Wire-Rope Works, Shef- 
field, issued last week. The result of the year’s working, 
ending March last, shows a net profit of 21,7862. 6s. 1d., 
which, with the amount brought forward from last year, 
34602. 3d., gives a total of 25,2461. 7s. 4d. The 
directors recommend a dividend of 5 per cent. The new 
wire-rod mill, which commenced working in February, 
1904, has been kept fully employed, the results being 
satisfactory. The directors have consequently decided 
to put down another mill of greater capacity to meet the 
growing demand for this class of the firm’s productions, 
r. George Stevenson retires from the directorate and 
seeks re-election. 


All-Round ston. — Reports as to business in 
American and jan steel trades, which have been 
brought to Sheffield by various principa!s and representa- 
tives of the large local steel firms, are extremely dis- 
couraging. One well-known traveller who has just 
returned from the Dominion declares that during his 
cventy Dae years’ experience he has never known a worse 
period for business in that Sow. Order-books are the 
reverse of encouraging in the United States, and prices 
have to be cut to an unprecedented fineness in order to 
tempt business. Mr. Marmaduke Wardlow, of the Con- 

Steel Works, and Mr. Arthur J. Ward, of Messrs. 

4 ~s Ward and Co., Limited, returned to the city last 

week. 


Iron and Steel,—The reported contemplation of a steel 
combine among manufacturers of the United Kingdom 
for the direct object of regulating prices afforded the 
chief topic in local industrial circles during the week. In 
Sheffield it is generally considered that the difficulties of 
satisfactory regulation of prices are insuperable, for the 
various qualities would conclusively block any recognised 
basis being arrived at. On the other hand, there is n: 
doubt that some of the heaviest makers of steel, adopting 
the newest processes, would be the last to forfeit their 
right to secure their own price at their own opportunity. 
There are some firms, however, who would eagerly wel- 
come some arrangement ow @ proper regulation 
of competition could be attained. Since the collapse 
in the shipbuilding industry, the under - cutting of 
prices has me very bitter, and has been keenly 
felt by the smaller firms. Makers of railway material 
are watching with interest the report of the Com- 
mission appointed to inquire into the equipment of the 
Indian State Railways. The committee recommend 
the expenditure of a vast sum, to be spread over eight 
years, for constructional and other improvements on 
these railways. Sheffield houses are therefore certain of 
securing further lucrative contracts from this important 
market. In many departments of the steel trade the 
Whitsun holidays have extended throughout the week. 
In the saw and machine-knife department two days a 
week has been the order, while the rolling-mills, forges, 
and tilts have been so slack as to necessitate almost com- 
plete suspension of work. 


South Yorkshire Coal.—At the first of the month the 
reduction of 1s. per ton in the price of house coal came 
into operation, but its effect has had little impression 
upon thedemand. Steam-coal is in fair request, although 
there is a slight falling off in the request for shipping 
fuel. Material is going out of hand at 10s. 6d. per ton. 
An important contract has been clenched with the Elder 
Dempster line by a pit in the Rotherham district for the 
supply of 60,000 tons of good steam fuel. Prices for coke 
are fluctuating and show no signs of strength, but there 
as some good business reported. 








THe tate Mr. Witi1am Top LrrxHcow.—We regret 
to announce the death of Mr. William Tod Lithgow, who 
has been a prominent _— in the shipbuilding industry 
of the Clyde district, having been connected for many 

ears with the firm of Messrs. Russell and Co., Kingston, 
Port Glasgow, which has maintained a high place for 
volume of output. The ships built, it is true, have been 
for the most part of the cargo-carrying type, but the 
company have considerably influenced the economy of 
ocean transport. Mr. Lithgow was a native of Port 
Glasgow, and was about fifty years of age. He served his 
yg my asa draughtsman with Messrs. John Reid 
and Co., Port Glasgow, now of Whiteinch, a firm which 
has done a great variety of work. Early in life he joined Mr. 
Joseph Russell and Mr. Anderson Rodger, asa partner 10 
Russell and Co., who began work at Port Glasgow, but 
later acquired a shipbuilding yard at Kingston. The 
partnership was dissolved in 1894, when Mr. Russell him- 
self retired, Mr. Rodger took over the old yard, which 
has since been conducted under the title of ger and 
Co., while Mr. Lithgow remained the sole partner of 
the Kingston yard, retaining the name of Russell and Co. 
For many years their output exceeded that of all other 
Clyde yards, and has averaged more than 50,000 tons per 
annum, so that Mr. Lithgow’s influence in the direction 
of economical production was very successful. He did 
not take a part in public affairs, but exercised 8 
beneficent effect in several directions, and notably in the 

ift of 10,0002. to raze one of the slums of the ancient 
Bu of Port Glasgow, and to have erected upon the _ 
high-class workmen’s dwellings. Mr. Lithgow marr 
the daughter of Mr. Henry Birkmyre, another of the Port 

laagow benefactors, and he is survived by his wife sn 
a grown-up family ; his two sons having recently become 
partners in the shipbuilding firm. 
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NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The holidays, as usual, 
have upset business considerably. The situation, how- 
ever, so far as pig iron is concerned, is satisfactory. Not 
only is the output fully absorbed, but demand for Cleve- 
land pig is such that the already very low stock of 50,000 
tons odd in the warrant stores is being s' oe 
upon at the rate of rather over 1000 tons per working day 
in order to meet current requirements. iveries are on 
a very good ecale, and they would be still heavier if more 
makers’ iron was available. Shipments up to date this 
month, though falling considerably below those for the 
corresponding time last year, are excellent. A year ago 
the clearances were swollen by an exceptional American 
demand, whereas at present very little iron indeed is 
being sent to the States. Business was supposed to be 
resumed to-day after the holidays, but very few people 
attended ’Change, and little or no business was r ed. 
Values of Cleveland iron were advanced owing to the 
firmness of the warrant market, but quotations were 
almost nominal. No. 3 g.m.b. Cleveland pig became 
623. f.o.b.; whilst No. 1 was quoted 54s. 6d.; No. 4 
foundry, 51s.; and No. 4 forge, 50s. East Coast hematite 
pig was steady on the basis of 57s. for mixed numbers, 
was thus very cheap as compared with values of Cleve- 
land iron. Spanish ore was unchanged, Rubio of_ 50 per 
cent. quality remaining at 15s. ex-ship Tees. 


Manufactured Iron and Steel.—Sales of nearly all de- 
scriptions of manufactured iron and steel are slow, and 
reduction in quotations is looked for in some branches. 
Steel rail-makers keep busily employed, and it is gratifying 
to learn that, in addition to having fairly good order- 
books, inquiries are still coming to hand. ‘It is under- 
stood that rail-makers have some good foreign contracts. 
Foundry work is slack. Common iron bars are 6l. 15s. ; 
best bars, 7/. 2s. 6d.; best best bars, 7/. 10s. ; packing 
iron, 5/. 10s.; iron and steel ship-plates, 62. 5s.; iron an 


steel boiler-plates, 72. 5s.; iron ship-angles, 6/. 15s. ; steel | }, 


ship-angles, 5/. 17s. 6d. ; steel strip, 62. 15s. ; steel hoops, 
71. ; steel joists, 5/. 17s. 6d.; cast-iron chairs, 32. 10s. ; 
cast-iron columns, 6/, 103.; heavy steel rails, 5/. 153.; and 
steel railway sleepers, 6/. 10s. to 67. 15s.—all less the usual 
24 per cent. discount, except chairs, columns, rails, and 
steepers, which are net cash at wor 


Shipbuilding.— Efforts in the direction of completing 
veseels that have been delayed by the strikes are causing 
some er in shipbuilding. A fair amount of new 
work, as well as repairs, is now finding employment for a 
considerable number of men on the North-East Coast. 
As has already been binted at, comparatively little new 
work has been booked during the recent unfortunate 
lengthy suspension of operations at the yards, but it is a, 
welcome discovery that a few orders appear to have been 
placed. The general position, however, cannot be re- 
garded as at all encouraging, for with the freight market 
as it is, orders to any extent cannot be anticipated. A 
few firms, however, have a good deal of work to finish, so 
that at some of the yards activity will prevail for a while, 
There are, however, some shipbuilders who have no work 
at all on hand. 


Coke.—Local consumption of coke keeps heavy and 
values are upheld. Medium blast-furnace coke is 163. 
delivered here. 





East Lonpon Co.iecr.—A course of three lectures 
will be given at the East London College, Mile End- 
road, S.E., by Professor J. T. Morris, M.I.E.E., on 
‘Recent Developments in Electric Lighting.” Sir W.H. 
White, K.C.B., F.R.S., will preside at the first lecture. 
Permission to attend these, and particulars as to dates, 
oy —_ be obtained on application to the registrar of 

e college, 


IxstiTvTe OF MeTats.—The first meeting in London 
having reference to the formation of an Institute of 
Metals was held on Wednesday afternoon at the Institu- 
tion of Mechanical Engineers. Sir William White, 
K.C.B., presided over the meeting, which was well 
attended, and as the result of which definite steps will 
now be taken to form the new society. Sir W. White, in 
his remarks, mentioned the work of the Research Com- 
mittees of the Institution of Mechanical Engineers, with 
which he had been closely connected, and stated that the 
work of the new body would be heartily supported by the 
older Institution he had referred to. He consi 
the presence of Professor Gowland, a past President of 
the Institate of Mining and Metallurgy, as evidence of 
the friendly attitude that body to the new society. 
On proposal, the motion for the constitution of the Insti- 
tute of Metals, for the Advancement of Knowledge in 
nection with the Production, Manufacture, and Use of 
the Non-Ferrous Metals and their Alloys, was unanimously 
adopted. On the motion of Professor Gowland, second 
by Mr. Patchell, Sir William White was unanimously 
elected president of the new Institution. The meeting 
Sen proceeded to elect the council, which includes 

rofessor Gowland, Vice-Admiral Oram, Dr. F. Elgar, 
Mr. A. F. Yarrow, Mr. J. T. Milton, Professor Turner, 
Mr. T. Hurry Riches, and others, with Professor C. H. 
Carpenter, and Mr. W, H. Johnson as joint hon. secre- 
— ®. The subscription for the new Institute was 

xed at two guineas. The Council was empowered to 
®ppoint @ secretary, treasurer, auditor, and to draw up 
® constitution and take other necessary steps for the for- 
— of the institute. A vote of thanks to the Institu- 
— of Mechanical neers for the use of their building 
Tminated the ings, 


and | for thedecade were :—1898-9, 12, 


ered | helmet compared with the amount when the 





NOTES FROM THE SOUTH-WEST. 
_ Cardiff.—Business has, of course, been a good deal 
interrupted by the holidays; quotations for steam and Mon- 
mou -s large — have, rpooee | + more -— 
nesss, a temporary shor of supplies being antici 
in some quarters. The leet mY staemn-ooel has made 


Cardiff or Newport. 

The Ebbw Vale Cg eae dividend of the Ebbw 
Vale Steel, Iron, and Company, Limited, for 1907-8 
is to be at the rate of 10 per cent. per annum. The divi- 
dends for the last ten years come out as follow :—1898-9, 
24 per cent. per annum ; 1899-1900 and 1900-1, 12 per cent. 
= annum ; 1901-2, nil; 1902-3, 10 per cent. per annum ; 

903-4, 1904.5, and 1905-6, 5 per cent. per annum ; and 
1906 7 and 1907-8, 10 cent. annum. The profits 
3 1899-1900, 209, 0812. ; 
1900-1, 177,2447.; 1901-2, 96497.; 1902-3, 139,830/. ; 1903-4, 
94,4607. ; 1904-5, 55,7932.; 1905 6, 59,873.; 1906-7, 140,5337.; 
and 1907-8, 190,558. ring the ten years upwards of 
111,000/. has been written off for de iation, 141,0002. 
has been to reserve, 15,0007. has been expended 
spo new collieries, 134,0002. upon new works, and 

,0007. upon special improvements. 

More Welsh Coal.—As the result of negotiations with 
the management of new pits sunk at Ely Valley, Lian- 
trisant, Mr. Watts-Morgan and a deputation of workmen 
have satisfactorily arranged alist of prices to apply to the 
working of the house-coal reams. A new company—the 
Welsh Navigation—is sinking two new pits to work the 
lower steam-coal measures; it is also developing the 
ouse-coal seams, which have:already been ta; - It 
is expected that by the end of the year the work will 
have progressed to such an extent that about 500 tons of 
coal will be raised per day. 

Dowlais.—The steel works have been doing well. The 
Goat Mill has continued to be engaged on heavy rails and 
a, and the Big Mill bas been turning out 
angles, fish-plates, tram-rails, &. 





Diving OpgRaTIONS AND Rescuz Work in MINEs: 
INsTiITUTION OF Mininc Encringers.—During the méeet- 
ing of the Institution of Mining Engineers, Newcastle- 


upon-Tyne, held in London last week, a visit was paid to |’ 


the works of Messrs. Siebe, Gorman, and Co., Limited, 
Westminster Bridge-road, 8.E., where demonstrations 
were given of diving and of rescue work in mines. In deal- 
ing with flooded workings, &c., diving operations are 
often resorted to, and the demonstration given was there- 
fore of practical interest to the members present. In 
addition to a demonstration of the ordinary divin 
methods, in which the diver is supplied with air pum 

to him through a tube, a self-contained apparatus was 
also shown in use. In the latter case the diver is dreesed 
in a suit, helmet, &c., practically similar to that em- 
ployed in ordinary diving, but having rather different 
connections to the helmet. On his back the diver carries 
what is virtually the Fleuss-Siebe Gorman a 
eopanem, adapted to use under water in connection wit 
the helmet and diving-dress. Two cylinders of 10 cubic 
feet —— are provided, and contain a mixture of 60 per 
cent. of air and 40 per cent. of oxygen. Pure oxygen is not 
provided owing to risk attending its use in deep water. 
This apparatus may be used for depths up to about 70 ft. 
The air supply is ted automatically for a delivery 
of 5 litres of mixture per minute, instead of the 2 litres 
allowed in rescue a tus. The whole of the air inthe 
helmet is circulated through the purifier, which contains 
caustic soda sticks. The purifier is carefully insulated 
in order to keep it at a fairly high temperature and inde- 
pendent of the temperature of the water, as the action is 
most satisfactory when the caustic soda is hot. The 
supply in the cylinders is sufficient for two hours. The 
weight of the apparatus is, in this case, immaterial; for if 
it had no ————- weight, the diver would have to 
wear extra lead weights to keep him on the bottom. 
There is said to be less risk of caisson disease with this 
ap’ tus than with that ordinarily in use, as less nitrogen 
is breathed by the diver. Very little air escapes from the 
usual dress 
and pumpsupply is used. At the demonstration the use of 
the apparatus was described by Dr. J. S. Haldane, and it 
was very evident how much more useful a man wearing this 
independent apparatus might be than one hampered with 


Con- | @ clumsy ot which, besides setting a limit to dis- 
iable 


tance, &c., is to become fouled, and thus to endanger 


the life of the diver. With either form of apparatus a 


ied | telepone may be fitted to the helmet, so that the diver 


may keep in touch with those on the surface. For light 
work at no great d , Messrs. Siebe, Gorman showed 
a combined water-tight helmet and jumper, which is 
slipped over a man’s head and u part of the body. 
It is provided with sleeves, and belted round the waist. 
Water rises in the interior in pocpestion to the depth 
below the surface. A simple oxylithe breathing apparatus 
is fitted, and all exhaled air is passed through this, puri- 
fied, and returned to the interior of the helmet. The 
apparatus has three-quarters of an hour capacity. T' 
rescue apparatus for use in mines has recently been 
described in these columns, and it will suffice here to 
—_ that the demonstration of its possibilities was full 
of interest, 








THE UNION OF GERMAN IRON-MASTERS. 


Tue statements at the meetings of the large German 
unions are generally of considerable interest, and often 
serve to show the fundamental and general principles 
according to which these im t associations are - 
lated. iderable re is paid to the men; this 
can be traced within several of the. largest) German 
concerns, and the result aimed at—and no doubt fre- 
quently attained—is an i ty as far as the 
number of employés is concerned, At a recent meeting 
of the Union of Tron-Masters this sentiment was 
voiced in a very able statement, in the course of which 
some in ing i m was given on several points of 

importance. - The er said that German iron 
Sens vee Serene ee wee oe than had 
been the case during So peeine pees 1907 ; still the de- 
pression had not assumed the same dimensions as in other 
countries with an iron industry. Whilst the, German 
iron works have managed to raise the output also in 1907, 
and had been able to keep it about on same level as 
in 1907 up to quite recently, Great Britain’s production 
of pig iron during 1907 showed a falling off as compared 
with 1906, and during the first quarter of 1908 further 
blast-furnaces had been blown out. . In the United States 
the reduction in output since Oc had been so material 
that the production of pig iron during Jan , this year, 
was less than half of that of the same month year. 

That the depression had been less keenly felt in 

y was no doubt to be looked for in the regulat- 
ing effect of the industrial unions. That the reduction 
in the number of employés had been less striking than 
in the United States, for instance, was owing to the 
endeavours of the German iron-masters to bring about 
stable conditions. From a merely commercial point of 
view, it would doubtless be more correct for German works 
to regulate the production according to the momentary 

uirements, and thus avoid the numerous and consider- 
able expenses resulting from one pe iron, half- 
finished goods and girders, expenses which the dearness 
of money has made still more serious. The German 
works, however, accepted these losses in order not to turn 
large numbers of workmén into the street without any 
ceremony, a8 they did in America. This fact should be 
emphasised in the face of all the hostile criticism to 
which they were subjected. As soon as the money 
market grew easiar, buildings which had been entirely 
discontinued would, no doubt, be resumed. That iron 
i en sleepers had been con- 
vincingly demonstrated; and if the authorities would 
now begin to place their orders, it would enable the 
works to avoid the paying off of men on a large scale, 
and to carry on the output on a scale which, when orders 
from other quarters n to be more plentiful on account 
of improved conditions of the market, would enable them 
to deliver the requirements of the State Railway promptly. 

Interesting information was also given as .the 
a in using large electric furnaces for manu- 

e of calcium carbide and high-per-cent. . ferro- 
silicon. The market position of these two articles was 
very different. The import of carbide showed a steady 
increase, owing to its increased use in many industries. 
To this had most recently been added the consumption in 
the lime-nitregen industry, which, now that the pre- 
liminary difficulties had been overcome, would mean a 
tremendous consumption of carbide. Oarbide ought aleo 
to be universally used for the lighting of mines. As 
far as ferro-silicon went, the crisis in the American 
iron industry had reduced the consumption there to a 
fraction of what it was in 1906. It was, however, one 
of the soundest features in the German iron industry that 
they used periods of involuntary ease for the perfecting 
and completion of their plant, in order to be still better 
able to meet future increase in demand, and the erection 
of carbide and ferro-silicon factories might prove a use- 
ful application of labour, &c., under the present circum- 
stances. This would not only prove of great and durable 
advantage for the iron industry, but also for the two 
chemical processes, for the development had been mainly 
brought about by the pi work of the chemical 
specialist having followed up by the mechanical en- 
gineer. As the third factor, the engineers of the iron 
works were now wanted, for only the ex } att 
iron works could raise this new industry to its full im- 
portance. 





Scottish Rewiavitity Motor Triais.—The relia- 
poy | trials ET by the Scottish Automobile Club 
are fixed for June 15 to 19. These will form part of 
the International 2000 Miles Touring-Car Trials of the 
Royal Automobile Club, one part of the course extend- 
ing for about 750 miles. Leaving G won the 15th 
inst., the cars will travel vid Perth, Blairgowrie, and 
Braemar to Aberdeen. On the second day the route 
will be vid Stonehaven, Abo Grantown-on-Spey to 
Inverness ; on the third day cars will run from In- 
verness to Pitlochry. The route for the fourth day 

through Crianlarich, Tarbet, Inverary to Oban. 
: he last day’s programme is a mor Oban om 
nverary, Fintry, Bearsden, to the Glasgow dép 
There will be #26 bill climbs ; the first of 1 mile 960 
ards in length at Cairnwell, with gradients ba’ 
rom 1 in 6.5to 1 in 11. On the second day the clim 
will be up Cairn o’Mount Hill, 2 miles 35 yards, with 
grades of 1 in 5.4 to 1 in 20. On the third day the hill 
climb will be at Trinafour, with gradients varyin 
between 1 in 7 and 1 in 21, for 1686 yarde. The fourt 


he | Giewsrcn’ a Tangth of 1706 penta wiih chanpest gradient 

encroe, a 8, ien 

of 1 in 7; and. the final climb on the last day will be 

1 mile eg ve in length up Fintry 
about 1 in 15, 


iL, Hill, with an average 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 5. 

Asa result of recent cutting of prices in Southern 
pig iron, several large blocks have been sold. Follow- 
ing these sales the former quotations were restored. 
Furnace interests are anxious to dispose of present 
accumulations at current quotations, but are unwilling 
to contract for late deliveries—that is, during the 
fourth quarter of the year—at present prices. ere 
are too many evidences of coming recovery to warrant 
the acceptance of last quarter deliveries at present 
low prices. Foundry People are chiefly interested 
justbnow. They are booking considerable new work, 
and are anxious to cover it by raw material before it 
advances. Now that the Southern furnace-owners 
have satisfied the pig-iron consumers of the country 
that bottom prices have finally been reached, and, 
further, that an advance is contemplated, buyers are 
getting busy, and considerable ordering is to be de- 
pended upon. The Southern furnaces are sold about 
four months ahead. This gives Northern furnaces 
that much better chance to get rid of their accumu- 
lations. Of course, the wiser course would be to let 
this stock stand, and make’iron to fill new orders, 
but this policy never prevailed among American 
iron-makers., A general iniprovement has set in for 
coke, and a thousand or two ovens start this week, 
with a firmer tone in prices. Movements of ore from 
the lakes iene A gee low normal. It must ene 
supposed that the mt improvement in prices 
ys a is suliieal “or pment It is ce a 
circumscribed improvement made by new 
work, and the absence of stocks in consumers’ hands. 
At the same time account must be taken of the 
wercurial temperament of American buyers, who are 
willing to discount ities often a year ahead. 
Prices are excepti ly low, and an advance of 1 dol. 
per ton under a moderate increase in demand is not 





Fie. 1. 


an improbability. To save that dollar many large 
consumers might take their chances this summer. All 
eyes are turned on the pig-iron situation. Steel 
bars have been reduced 4 dols. per ton after a 
long contest between manufacturers and consumers. 
The steel-bar mills must have business, and this 
reduction was finally made to get it. Manufacturers 
can afford it, as their crude material has gone very 
low. Other departments of the industry are about in 
the same shape, though the recent inquiries for material 
indicate greater mid-summer activity. General trade 
conditions are slightly better, because of the increas- 
ing necessity for carrying stocks. The depletion in 
all retail channels has reached the lowest safe limit. 
Consequently factories in a number of industries are 
starting up or working more time. 





Ick-BREAKER FOR THE CANADIAN GOVERNMENT.—The 
Glasgow .Herald reports that an order for another ice- 
breaker has been p! by the Canadian Government 
with Messrs. Vickers Sons and Maxim, Limited, Barrow. 
The vessel is to be 270 ft. long, 46 ft. beam, and capable 
of developing, on trial, as of 16 knots. 

6000-Kinowatrt TuRBO-GENERATOR FOR MANCHESTER. 
—We learn that Messrs. James Howden and Co., 
Limited, have obtained an order for a 6000-kilowatt 
turbo. for the Manchester Corporation Elec- 
tricity Works. The builders guaranteed, we understand, 
a lower steam consumption and an earlier delivery than 
any of the other firms competing for the order. The 
three-phase generator will be supplied by Messrs. Siemens 
as sub-contractors. Messrs. James Howden have also 
secured an order from the Wimbledon Corporation for a 
turbine of 1000 kilowatts agente, and a repeat order for 
a 2000-kilowatt set for the Powell-Duffryn Collieries, in 
South Wales. In consequence of the growth of this 
portion of their business they are now taking steps 
greatly to enlarge their works. 





Tourist GUIDE THE CONTINENT. — This guide, 
which is edited by Mr. Percy Lindley, and is published 
at the price of 6d. by the Great Eastern Railway Com- 

y, gives the best way in which one can reach Holland, 
eo aa Belgium, Switzerland, Norway, Denmark, and 
Sweden; how one should ‘‘ do” those countries, and what 
one should see there. The book is nicely got up, ad- 
mirably illustrated, is portable, and will prove useful. It 
will prove also interesting to people who have travelled, 
and to others who cannot do so, and unfortunately there 
are many of the latter. 


Tue Iron AND Steet Inst1TuTE.—The autumn meeting 
of the Iron and Steel Institute will be held at Middles- 
brough on Monday, Tuesday, Wednesday, and Thursday, 
September 28, 29, and 30, and October 1, 1908. An 
influential reception committee has been formed, with the 
Worshipful the Mayor of peeve (Lieut. -Colonel 
T. G. Poole, V.D.), as chairman, and Mr. John H. Amos, 

ueen’s-terrace, Middlesbrough, as honorary secretary. 

he provisional programme of the meeting is as follows :— 
On Monday, September 28, the members will arrive at 
Middlesbrough, and in the evening there will be a con- 
versazione and concert, by invitation of the reception 
committee, in the Town Hall, Middlesbrough. The 
mornings of Tuesday, Wednesday, and Thursday, Sep- 
tember 29 and 30, and October 1, will be devoted to the 
reading and discussion of papers. On Tuesday, luncheon 
will be provided, by invitation of the reception com- 
mittee; works will be visited in the afternoon ; and in 
the evening there will be a special performance of light 
opera : te Middlesbrough Grand Opera House, by 
invitation of the reception committee. On W ednesday, 
luncheon will be provided, and in the afternoon members 
will be invited to the official opening of Smith’s lry 
Docks, on the Tees, and in the evening a banquet will be 

iven, by invitation of the reception committee. 2 

buraday, October 1, the members will be invited to 
luncheon by the Cleveland Institution of Engineers, the 
members, and ladies accompanying them, afterwards 
pI ing to Rounton Grange, where a garden party 
will be given by Sir Hugh and Lady Bell. 
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ENGINEERING IN PUBLIC SCHOOLS. 


One by one the great public schools of this 
country are adding an ‘‘ engineering side” to the 
classical, scientific, army, and modern sides which 
they already possess. This is being done in re- 
sponse to a demand from parents, and not, we 
believe, without considerable pressure being exer- 
cised on the authorities of the various colleges. 
For the schoolmasters know their vocation too well 
to sup it is any part of their function to ander- 
take the teaching of professions. The time during 
which they have the boys and youths under. their 
control is too short and too precious to be spent 
upon such an object. The public-school ‘life is 
some five years, and when it is over education 
+-in the technical sense of .the word —ends 
for the majority of their pupils. They do not 
cease to learn, but nearly the whole of’ their 
attentién is given up to one subject, and en- 
tire sections of their minds are left fallow, except 
for any chance seeds that may fall into them from 
promiscuous ing and occasional social inter- 
course. For the bulk of the middle classes the 
= of making ends meet and tie in a decorous 
ashion claims entire attention for twenty or 
thirty years after school is left. Some—a few— 
become specialists—men who have probed one 
subject to the bottom, and know a good deal 
of several others. Others merely w narrow- 
minded ; the field of their mental vision contracts 
to a strip, with murk and ‘blur at each side. 
If they attain success, as they often do, and then 
seek for pleasure or fame in a wider field, they find 
it cadena difficult to gain. If one studies any 
public gathering or body in which middle-aged 
men predominate, the inability of many of them to 
grasp properly questions dependent upon abstract 
ideas is striking, and yet such men will often 
their own businesses with conspicuous ability. Ata 


* | concert or a show of pictures the efforts of the middle- 
788 |aged to appear interested are often a little ludi- 
7g9 |crous. Yet most of these men were once bright 


boys, quick at learning and full of intelligence. 
When they left school their interests were wide, 
and their minds were active and alert. It is true 
that their knowledge was small, but their brains 
were in a high state of efficiency, and they had 


798 | acquired the faculty of learning rapidly and easil 


e school- 


his fault that the wide foundation he had carefully 
laid should only be built upon at one place, and 
that all the rest should fall more or less into ruin. 
If success in business led to happiness, and were 
indeed the only path, there would be little cause 
for regret in the narrowness of mind that often 
accompanies it. Or,.if -narrowness of mind were 


800 | a necessary factor in enabling a man to create a great 


industry, giving a to hundreds and adding 
to the resources of the country, we might concede 
that it was a valuable quality. But we know that 
neither of these a is true. The con- 
traction of mental vision, the narrowing of inte- 
rests, that we'all experience as we grow: older, is 





pure loss without any compensating advantage. Most 
of us grind in our particular mill, buoying ourselves 
with the idea that when our tale of sacks is com- 


st. | plete, we will go out and enjoy our lives ; and then, 


when we emerge into the sunshine and look for our 
future, we find that it is not there. We have lost 
all zest of a wider life, and must needs return to 
the dull interior and resume our grinding, or else 
die of ennwi. It is the purpose of education to 
save us to some extent from such a condition, and 
according as it is broad and liberal it has the chance 
of attaining such an end. It is seldom that it is 
wholly successful. There are few men like Glad- 
stone, who after fifty years of strenuous political life 
could throw himself heart and soul into Homer, into 
theology, and into tree-felling, to mention only a few 
of his many pursuits. For most of us the horizon 
will narrow as the years steal by ; but we need not 
expedite the process by curtailing our mental 
acquisitions during the brief period in which we have 
the opportunity of widening our outlook on the 
world, and enlarging the scope of our sympathies. 
To apply a part of the years spent at school to the 
pursuits which will claim the greater part of our 
thoughts during the next quarter or half-century 
may be thought economically correct ; but it will 
not conduce to happiness, and in many instances 
not even to success. 

The two great qualities which lead to success in 
life are character and knowledge, and of these the 
more important is character, especially to the 
class who fill our public schools. In devising a 
curriculum for them we must not forget that they 
usually start on their professional or business life 
with many advantages. They can command that 
golden thing ‘‘ opportunity,” either by aid of their 
capital, or by the kind offices of their friends. 
Their chances come to them early in life, and 
they have not to struggle long and arduously to 
gain the foot of ‘the ladder. What they make of 
their chances when they:arrive depends largely on 
character... We do not. mean moral character, 
although that isan element of great importance, 
as no man can really go far unless he enjoys the 
confidence of his fellows. But by character we 
mean self-confidence, the courage which renders a 
man independent and enables him to pursue his 
path in the face of opposition; the pertinacity that 
almost attains to obstinacy ; the power to. hold his 
own in argument, and to convince others ; the 
ability to command and to secure loyal service from 
subordinates. If to qualities such as these there 
be added knowledge: in a large degree, we have all 
the elements of ‘success. But knowledge is of 
far less importance than character to those who 
find opportunities ready to hand. The man of 
character can hire men of knowledge in large 
numbers, but the man of knowledge cannot hire 
the man of character. It would be like the hedge- 
sparrow endeavouring to exploit the cuckoo. It-is 
in the formation of character that our public 
schools and universities excel; unless they are 
much belied, they are not particularly successful 
in imparting knowledge. It seems a pity that they 
should depart from that province in which they are 

re-eminent to undertake such matters as engineer- 
ing, which can never be properly taught in a school, 
and which is particularly out of omer in a public 
school. For boys and youths who will have no 
opportunities except those that they make for them- 
selves—the boys who are found in schools below the 
grade of public schools—the acquisition of know- 
ledge is more important, for by that they can 
secure the opportunity of rising. Life is at best a 
compromise for all of us ; what is important is that 
we should select that kind of compromise which 
promises the best results in our particular case. 

We have often wondered who are the parents who’ 
urge the principals of public schools to open my 
neering sides. Surely the budding engineer can 

rovided with as much instruction as he can assimi- 

te on the scientific side, where he may study mathe- 
matics, physics, chemistry, and cognate sciences. 
We never heard of a medical side or a legal side to 
a school, and, if there were such, it is certain: 
that it would not include mechanical operations, 
such as the compounding of drugs and pills, or: 
the writing of deeds. Yet the engineering side’ 
is largely occupied with handicraft — with the 
making of models and toys. It is simply a source 
of derision to the adult engineer, who knows 
that much of the information obtained in the 
college workshop is useless, because it does not 
comply with commercial conditions, while the re-' 
mainder could be better learned in one-fourth the: 
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time in a manufactory. We have no quarrel with 
the teaching of subjects that will be useful to the 
engineer, or to any other man, in his future life, 
provided that the enlargement of his mind, and the 
training of his intellect, are the objects first aimed 
at, and not merely the storing of his memory with 
facts. It was long thought that the study of the 
classics was the sole means to these ends, but that 
idea no longer obtains, and it is now recog- 
nised that science and mathematics may be as 
efficient aids to mental culture as the ‘‘ humani- 
ties,” provided they be properly taught. Whether 
handicraft can be used as a means of education 
in a college workshop we.do not care to dis- 
cuss in the case of boys who are intended to be 
engineers, because we are sure that they will have 
to go through a further course later, and that the 
time could be far better spent in the meanwhile. 

It is a little perplexing to the engineer to find 
that his is the sole calling which it is attempted to 
teach practically in schools. Should he feel compli- 
mented or the reverse? Is the practice of engineer- 
ing so difficult that it must be commenced at the 
earliest moment, or is it so easy that boys can 

ick it up in their odd hours?) We have never 
»een able to find out which idea is considered to be 
the justification of the school workshop, but we are 
sure that each is fallacious. The engineer stands in 
need of as wide an intellectual training as any other 

rofessional man, and the more highly cultured he 
is the better will he attack the many problems he 
will meet, If one considers the leading engineers 
of the present day, it is noticeable how many of 
them are skilled in branches of knowledge outside 
their own profession. There are musicians, ama- 
teurs in art, archwologists, astronomers, agricul- 
turists, geologists, meteorologists, linguists, and so 
on. The interests they have outside their profession 
have not prevented them from becoming famous 
within it, but rather the contrary. 

While we are averse to the teaching of mechanical 
engineering in schools, we are quite in favour of 
handicraft, particularly for those boys who are not 
intended to be engineers. The latter will have 
better opportunities of learning it later ; but for 
the other boys such chances will not occur, and 
handicraft is both useful in itself and as a source 
of mental discipline. In the latter respect it is 
akin to games. We have never been among those 
who declaimed against a reasonable attention being 
given to games. The playing-field is an intrinsic 
part of the school, for in it there is learned obedi- 
ence to authority, the subordination of self, to the 
good and to the reputation of the community, 
patience in defeat, moderation in victory, and the 
eta of command without assumption and without 

luster. The playground is the garden of cha- 
racter, and is generally the most successful depart- 
ment of the school. But in this climate there are 
many days in which it is not possible to play out- 
door games, and the time may well be spent in a 
workshop. Even if nothing were attained except 
a perception of the great skill required to turn out 
good handcraft work, it would be a distinct advantage 
for boys who are hereafter to occupy leading posi- 
tions in the country. We are all too apt to fix 
our attention on the fringes and accidents of 
education, and to despise those who are ignorant 
of them. We often assume that because a man 
uses the aspirate correctly, and does not make 
glaring mistakes in grammar, he is well educated, 
and that his openers are worth listening to. On 
the other hand, we are too ready to think the 
man who cannot manage his sentences is incapable 
of understanding anything worth the knowing. 
Both opinions are too hasty, and when the latter 
leads us to despise the working classes, it is not 
only unjust, but dangerous, A little time spent 
at handicraft shows a young man the wonderful 
skill that is by some artisans, and it 
further demonstrates that this skill is not merely 
sub-conscious, like that exercised in catching a 
cricket-ball, but that it involves much thought and 
consideration. The workman who can turn out a 
fine piece of cabinet-work, or a complicated stair- 
case, or can erect a marine engine, or can finish a 
lady’s kid slipper without a crease, has not only 

ne through a long and arduous training, but has 
Eeaonel to adapt his methods to the ends set before 
him in a way that betokens the complete training 
of one portion of his brain. The engineer does not 
need to be told this; he has worked side by side 
with the mechanic, and has often found it diffi- 
cult to hold his own with him, not only in 
handicraft, but also in argument. It is true 





that workmen are sometimes coarse and preju- 
diced, but one can hear plenty of prejudiced state- 
ments in the clubs in Pall Mall], and not a little 
that is coarse. If all the young men who are to be 
met there had made trials of handicraft in competi- 
tion with decent artizans, they would have wider 
views of political matters, and more sympathy with 
their fellows. We are warm advocates of mechanical 
training in schools provided it is not supposed to 
create engineers. 

On more than one occasion we have been told by 
echoolmasters that the engineering section furnishes 
a convenient siding into which to shunt boys 
who are incapable of learning ordinary lessons. 
They pick up a certain amount of mechanical 
skill, and at the same time have the advantage of 
living in the atmosphere of the school. If they 
make no intellectual progress, they, atany rate, may 
become imbued with the standard of honour and 
manliness which it is the aim of public schoolmasters 
to set before their boys, and may eventually do both 
useful and honest work in the world. But it is to 
be hoped that the parents of these dull-witted lads 
do not imagine that they are being made into 
engineers. It cannot be too strongly insisted 
that in the near future the competition in engi- 
neering will be more strenuous and severe than 
in any other profession, and that only those who 
are intellectually fit will survive. There is no 
other profession or business into which there are 
so many avenues. As we have already remarked, 
engineering is the sole calling which is directly 
taught at public schools. Not only so,, but other 
professions which were formerly largely fed by 
a boys now fail to attract that class. 

e are told that several thousand additional 
officers are needed for our reduced army, and that 
there are no signs of an adequate supply. The 
candidates for the Church are falling off in numbers, 
and of those available more than half have no 
university training. On the other hand, there are 
engineering schools and colleges in every large 
town, and even in towns that are not large. Cam- 
bridge has a successful department of rg re 
and one is in course of formation at Oxford. 
Degrees in engineering are also given at Dublin, 
Glasgow, Durham, Manchester, Liverpool, 
London, and elsewhere, and wherever there are 
classes there are numerous and earnest students. 
When we compare the state of affairs now with 
those obtaining twenty years ago, we can only 
wonder where all the students are to obtain berths. 
They certainly will not get them in this country, 
and in many neutral markets they will have to 
compete with men trained in German and American 
colleges. The ‘fool of the family” had better 
seek some other opening. 

If the heads of public schools must needs yield 
to the pressure for engineering sides, they would do 
well to call into their counsels the professors of the 
technical colleges. Some time ago we took pains 
to learn what these teachers thought of the public- 
school boy, and not one complained of his igno- 
rance of handicraft. But they all asserted that the 
first year he spent under their charge had to be de- 
voted to matters which ought to have been learned 
at school. They were not even satisfied with his 
mathematics, which is a subject that has always been 
considered to be well taught in public schools. This 
matter is too large to be entered into here, but we 
may briefly point out that the most important func- 
tion of an engineering side, if there must be an 
engineering side, is so to mould the education given 
on the scientific side that there shall be no break 
of continuity between it and the instruction given 
in the technical college. If the year now lost 
could be saved, the gain would be great, and far 
more valuable than a small proficiency in handi- 
craft. There need be no tampering with the ideals 
of education ; what is wanted is that pains shall be 
taken to make the scientific instruction real and 
living, and that the mathematics should be of the 
kind which lends itself to use in the world. This 
is a branch of the subject which it would be inte- 
resting to follow, but our space is exhausted, and 
the matter could be better treated of by those 
actually engaged in technical education. 





THE FIXATION OF ATMOSPHERIC 
NITROGEN—CYAN AMIDE. 

THE per on ‘‘The Utilisation of the Atmo- 
spheric Wierogen in the Production of Calcium Cy- 
anamide, and its Use in Agriculture and Chemistry,” 
which Dr, Albert Frank, of Berlin, read on Tues- 





day last before the Faraday Society, does not refer to 
proposed schemes. Large works have been produc. 
ing the compound for several years; the British 
North-Western Company, Limited, opened their 
new works at Odda, on the Hardanger Fjord, in 
Norway, that evening, and the plants now awaiting 
completion will, by the end of this year, be able to 
fix 45,000 tons of nitrogen annually. The figure 
looks big ; but the demand for nitrogen by agricul- 
ture is at the present time increasing at the rate of 
15,000 tons per year, reckoning Germany alone. 

Up till recent years we had two chief sources 
for nitrogen—Chili saltpetre (nitrate of soda) and 
the ammonia sulphate of our gas and coke works. 
Of ammonium sulphate England produced, accord- 
ing to the statistics quoted by Dr. Frank, 196,500 
tons in 1898, and 316,000 tons in 1907; Germany, 
in 1898, 98,000 tons, and 235,000 tons in 1906, 
197,000 tons of the latter having been obtained from 
the coke works. 

Of Chili nitrate the world consumed 1,740,000 
tons in 1907. Dr. Frank pointed out that it did 
not much matter whether the natural nitrate stores 
would hold out for another twenty or for forty 
in accordance with the various estimates, 

e had to find other sources for nitrogen, and 
we naturally thought vf the nitrogen in our atmo- 
sphere. The air column above every 9 acres of 
ground contained 280,000 tons of nitrogen—as much 
as the 1? million tons of saltpetre which Chili ex- 
ported in 1907. We have on several occasions 
drawn attention to the significance of these figures, 
and also to the recent processes for the successful 
fixation of that atmospheric nitrogen; the last 
two occasions were the discourses delivered in 1906 
by P. A. Guye, of Geneva, in the Society of 
Chemical Industry,* and by K. Birkeland in the 
Faraday Society. t 

The process, on which Dr. A. Frank lectured, 
has been worked out since 1894, when Thomas L. 
Willson and Bullier and Moissan first made cal- 
cium carbide on a e scale; by Profeesor 
Adolph Frank, the lecturer’s father; by the lec- 
turer, and Dr. N. Caro. Professor A. Frank 
had been a pioneer in finding useful application for 
the various potassium salts which occur together 
with the rock salt at Stassfurt ; these salts, it will 
be remembered, were first ‘‘cleared away ”—to 
translate the German term ‘‘ Abraumsalze” — 
merely to get at the rock salt, and it is hardly too 
much to say that the great German chemical indus- 
try has risen out of those salts. Calcium cyan- 
amide need not do so much; it certainly would 
appear to have a future. Frank and Caro, in 1896, 
first tried to fix the nitrogen by calcium (or barium 
carbide) mixed with sodium carbonate ; the mixture 
absorbed nitrogen—isolated from the air-—-when 
heated up to 700 or 800 deg. Cent. They hoped 
thus to produce barium cyanide—Ba (CN),, from 
which they wished to prepare potassium cyanide, 
wanted for the extraction of gold, and other com- 
pounds. They noticed that part of the nitrogen 
was, indeed, bound as cyanide, but another part 
in the more complex form of barium cyana- 
mide (Ba CN,), the latter reaction being Ba C, + 
2N = Ba ON, + C; that is, the carbide yields 
some cyanamide and, further, carbon. The ratio 
of the two products, cyanide and cyanamide, was 
about 2 : 3, 30 per cent. of tho former and 45 of 
the latter being produced, the remainder appear- 
ing as carbon and barium oxide. Why the barium 
cyanamide with the formula Ba CN, should be 
more complex than the cyanide with the formula 
Ba (CN), may be less manifest to the engineer 
than it is to the chemist. The lecturer and Caro 
subsequently observed that calcium carbide—of 
course, a cheaper product than barium carbide, as 
its raw material is limestone, in addition to coal— 
would, without any additional flux, yield nothing 
but calcium cyanamide. That was a step in ad- 
vance, because the separation of the cyanide—for 
which we s other sources—from the cyan- 
amide would have been awkward. Then Messrs. 
Frank and Caro, together with Messrs. Siemens 
and Halske, and the Deuteche Bank, of Berlin, 
founded the id Gesellschaft, of Berlin, and 
the chief question was to utilise the new product, 
the calcium cyanamide, or Kalkstickstoff, for which 
recently the term ‘‘nitrolim” has become cus- 
tomary. . 
As the cyanamide yields ammonia when treated 
with water, one application was at once found. The 





* See ENGINEERING, vol. Ixxxi, page 699. 
+ Ibid., vol, lxxxii., page 21, 
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process, Dr. Frank explained, was technically carried 
out by spreading the nitrolim on trays and passing 
steam up the towers in which the trays were fixed, 
the one above the other; the resulting ammonia 
was absorbed by sulphuric acid to form ammonium 
sulphate. The same decomposition into ammonia 
a calcium carbonate (limestone) took place very 
slowly in the soil ; the ammonia was absorbed and 
bound by the mould, and not likely to be washed 
out by rains. The nitrolim thus proved a valuable 
fertiliser, and one, moreover, which had after- 
effects, the second crops profiting from the nitrogen 
not absorbed by the first. The high value of the 
nitrolim as a fertiliser was exemplified by photo- 
graphs showing the comparative improvements in 
crops of all kinds effected by ammonium sulphate, 
by saltpetre, and Ly nitrolim, the latter being 
cleverly demonstrated further with the aid of 
diagrams marking plots of 1 acre, in which the 
ordinates indicated the relative increase in the crop. 

There was at first a prejudice naturally against a 
substance so closely related to the highly poisonous 
cyanides; and the British farmer, Dr. Voelcker, 
F.I:C., of London, afterwards stated, was not so 
much to be blamed for his conservatism, as Mr. 
Cottrell, the director of the North - Western 
Cyanamide Company, who spoke after Dr. Frank, 
had humorously suggested. Dr. Voelcker had 
made experiments confirming the excellent results 
obtained by many, experts abroad and here in 
England, notably Mr. A. D. Hall, director 
of the Rothamsted perimental Station ; but he 
had also known of troub!e resulting when super- 
phosphates were mixed with nitrolim, and the 
nitrolim was, moreover, not really, so far, on the 
British market. That there had been trouble with 
superphosphates was acknowledged by Dr. Frank ; 
but the nitrolim could profitably be mixed with 
most fertilisers and salts, including basic slags. 

The other applications; Dr. Frank continued, 
were not less important. By fusing the cyanamide 
with suitable fluxes, a product known as ‘‘surro- 
gate,” and containing 25‘per cent. of cyanide of 
potassium, was obtained; this product could be pre- 
pared on the spot for ore extraction. The cyanamide 
was also a raw material for many chemical products, 
including prussiate of potash, urea, the guanidines, 
and dicyandiamide (CN,H,).. The latter had 
proved a good ‘‘deterrent” for lowering the tem- 
perature of combustion of high explosives; it 
liberated its 66.6 per cent. of nitrogen when burned 
together with cordite and smokeless powders, 
diminished the corrosion of the barrels, and sup- 
pressed the flash at the nozzle. This statement 
was confirmed by Mr. Walter Reid, F.1.C., of 
London, who has investigated this effect, and who 
pointed out how remarkable it was that the same 
apparently inert nitrogen which was the active 
constituent of so many explosives should also 
furnish us with compounds which restrained the 
high temperatures accompanying these decompo- 
sitions. The dicyandiamide was, in fact, almost 
too effective in retarding explosions. Another 
application of interest to the engineer, mentioned 
by Dr. Frank, was the use of ‘‘ferrodur,” a 
mixture of calcium cyanamide and certain fluxes 
for case-hardening and tempering iron and steel ; 
the hardening penetrated to an extraordinary depth. 

The calcium cyanamide, as turned out of the 
furnace, is a culatabute looking in lumps like a 
slate-coloured limestone. It is ground up to a 
powder, and transported in sacks lined with paper, 
to keep out the moisture, which would make it 
expand without causing any loss of nitrogen, how- 
ever. Orude nitrolim contained from 57 to 63 per 
cent. of pure cyanamide, as much as ammonium 
sulphate, in addition to 20 per cent. of lime, 14 per 
cent. of carbon, and 8 cent. of silica, iron, and 
alumina. About the manufacture, Dr. Frank 
could, unfortunately, not give much information 
of technical value ; he hoped to do so in a few 
months. The carbide coming from the electric 
furnaces was transported over to the cyanamide 
furnaces, in which it was heated, by gas or electri- 
cally, up to 800 deg. or 1000 deg. Cent. in an atmo- 
sphere of nitrogen, until the absorption of nitrogen, 
as controlled by the gas-meters, ceased. The 
hard cake was then withdrawn, cooled under ex- 
clusion of the air, and ground. The gas furnaces 
used at the original works, at Piano d’Orta, in 
Italy, were horizontally arranged. The newer fur- 
naces were vertical. The impressive photographs 
of the Odda works, exhibited by Mr. Cottrell, which 
had just be:n opened to turn out 12,500 tons of 
nitrolim per year (to be raised to 50,000 tons), 





showed 180 of these vertical cylindrical furnaces 
arranged in rows, and resting on brickwork pillars ; 
the charging and discharging was done from over- 
head travellers. All this, we should think, must 
involve a good deal of labour. The nitrogen was 
either produced by the Linde process of distilling 
liquid air, when aa nitrogen of 99.8 per cent. was 
obtained, or by passing air through retort-ovens 
charged with granulated copper 5 the nitrogen was 
equally pure, and the resulting copper oxide was 
afterwards reduced in the same ovens. 

Most carbide works obtained at present 2 tons of 
calcium carbide per kilowatt-year, and those 2 tons 
would bind 500 kilogrammes of nitrogen; 2 kilo- 
watts, or 2% horse-power, were hence required per 
year for fixing 1 ton of nitrogen by the Frank-Caro 

rocess, and 4 horse-power more had to be allowed 
or the heating, grinding, and other operations. 
The price of nitrolim was at present, in Germany, 
1.12 marks, against 1.50 marks for Chili saltpetre ; 
and Dr. Frank understood that. the same price 
would be charged in England. We presume that 
these figures stand for 1 kilogramme of fixed 
nitrogen. As a fertiliser, nitrolim was about 10 
per cent. cheaper than sulphate of ammonia, 
basing the comparison on the contents of available 
nitrogen. Nitrolim might be produced with less 
pure raw material than we needed for the 
calcium carbide which was to be transformed into 
acetylene; but equally pure materials are being 
used, because the yield of carbide would other- 
wise be:impaired.- It has long been attempted to 
carry the carbide and the nitrolim processes out 
in one ration, a point about which Mr. W. 
Murray-Morrison inquired ; but success has not 
been attained. The views of the Odda Works 
exhibited showed that the carbide furnaces ad- 
joined the lime-kilns, 60 ft. in height ; then came 
the crushing-houses for the carbide, the:crushing- 
houses for the nitfolim, the nitrolim furnaces, 
and the storage-bins for the nitrolim, 300 ft. long, 
50 ft. in height. The other works were arranged 
on similar plans. The North-Western Cyanamide 


Company was established’ in 1906; the Sun Gas’ 


Company, now known as the Alby United-Carbide 
Factories, and their directors, Mr. Albert Vickers, 
Sir Vincent Caillard, and Mr. A. EK. Barton, took 
a leading part in it. The first cyanamide works 
were started two and a half years ago at Piano 
d’Orta, Italy, in connection with the calcium 
carbide works of Mr. Morani and the Societa 
Generale per la Cianamide, of Rome. This com- 
pany -was now utilising large water-power also 
at Terni and at San Michel in the Val d’Aosta. It 
was water-power also at Odda, in Switzerland, 
and on the Niagara, in the Dalmatian works 
(at Sebenico, at Fiume, and at Almissa, 50,000 
horse-power projected); at the Notre Dame de 
Briangon in Haute Savoie, opened six months 
ago (4000 tons of nitrolim annually) ; at Bromberg, 
in Eastern Germany; and on the Alz river, in 
Bavaria, where the Badische Anilin- und Sodafabrik 
also make nitric acid by their own electric fur- 
naces. At Briihl, on the Rhine, the power is 
derived from the local lignite deposits. 

We thus see that many thousand horse - power 
are at present utilised in this industry, and much 
larger plants are rising for the same object of fixing 
the atmospheric nitrogen by the various processes 
of Birkeland and Eyde, of the Badische Anilin- 
und Sodafabrik, of Rowalski and Moscicki, Guye, 
Frank and Caro, and others. Most of the funda- 
mental facts were understood a hundred years ago ; 
the'r industrial application forms one of the most 
remarkable achievements of the last decade. 





MESSRS. HARLAND AND WOLFF'S 
WORKS AT BELFAST. 

Proeress in the development of machinery in 
shipbuilding works for some years has, perhaps, on 
the whole been less remarkable than the changes 
in organisation, distribution of plant, and power 
supply. It is true that the use of hydraulic power 
sal extended, notably for flanging, riveting, and 
shearing, and that punching and shearing-machines 
and rolls and other tools for dealing with plates 
and beams have been made more powerful, but not 
to any great extent, for although the gross tonnage 
of cargo-ships has been quintupled in twenty years, 
and doubled in ten years, the thickness of plates 
and the dimensions of bars and angles have not, of 
course, increased in direct ratio. Indeed, in our 
lirgest ships the shell-plates do not usually exceed 
3§ in. in thickness, and punches and shears to deal 





with 1}-in. plates and to make 1j-in. holes are 
quite adequate. Plates have increased in size ; 
sometimes being about 45 ft. long and 6 ft., in 
width, while the weight is 4 tons in some instances; 
but these dimensions do not demand the same 
attention from the tool-maker as thickness. The 
boiler-maker, however, has for some years past 
required heavy machines to deal with plates over 
1} in. in thickness, and these are also necessary 
where — deck-work is undertaken in war- 
ships. There have thus been relatively few notable 
developments in shipyard tools, but there has been 
extensive reorganisation to reduce the cost of driv- 
ing power, of handling, and of riveting, &. Thus 
when the Committee of Lloyd’s Registry of British 
and Foreign Shipping visited Messrs. Harland and 
Wolff's yard on Friday last, after an absence of 
ten years, they were able to measure progress by 
careful observation and investigation as to the 
methods adopted for these three important depart- 
ments in the economics of shipbuilding. The 
same remarks apply to the engine works. e firm 
have constructed a large addition to the machine 
and erecting-shops, and have put down a new 
coppersmith’s shop and other departments. Several 
new machine-tools have been added; including a 
very fine Shanks lathe for turbine rotors, crank- 
shaft, and other work. Some heavy milling-tools 
are in use, and all along the line there has been a 
speeding up; but this belongs to the question of 
power-driving. 

The extent to which the power transmission has 
been modified is reflected in the fact that this 
week the last boiler will be thrown out of work in 
the shipbuilding yard, and that two months hence 
there will be no steam-generator in the engine 
works ; all the power required is developed in 
a large new power-station. The dimensions of this 
building—470 ft. long, 68 ft. wide, and 42 ft. high 
to the eaves—are at once indicative of its extent. 
The electric generating engines develop 7000 indi- 
cated horse-power, the hydraulic pumps are worked 
by motors of 800-horse power, and the air-com- 
— plant by motors taking 1000-horse- power. 

hile the pumps are English and the air-com- 
pressors American, the electric motors driving 
them are German. The whole of the arrangements 
have been carefully worked out, with a breadth of 
view which is commendable. 

There is little requiring special mention asso- 
ciated with the steam plant in the power-station. 
The boilers are of the cylindrical type, and the 
steam is slightly superheated in passing through a 
destructor, in which there is burned all the yard 
rubbish. There is no attempt, however, to get 
more than 10 per cent. superheat, which ensures 
dry steam at the engine. @ engines used are of 
the slow-speed horizontal triple-expansion type, but 
in the station there are four enclosed engines, 
removed from the old station, and used now as 
auxiliaries. The largest unit has an output of 
1000 kilowatts under normal load, but can be 
overloaded to give 1250 kilowatts. A view of 
the engine-room in the power-station is given 
on page 788. One-half.of the generating plant 
gives three-phase current, the other moiety con- 
tinuous current. This division was adopted after 
careful consideration, as the three-phase current is 
used for motors wherever possible—there are from 
700 to 800 of the type in use. Experience sug- 
gested that they were more reliable and involved 
less-time and money for overhaul and repair. Loy- 
speed rather than high-speed motors were pre- 
ferred, as they reduced the train of gears. In rare 
instances is it possible to couple the motor direct to 
the ultimate revolving drive, but wherever prac- 
ticable the three-phase slow-speed motor was 
adopted. In all instances gearing was preferred 
to belt driving ; although it involved noise, this is 
scarcely discernible, due to the low-pitch line 
velocity adopted, which rarely exceeds 20 ft. per 
second. There was, too, the probability of greater 
transmission loss with the belt, Another in- 
teresting reason presented iteelf; owing to the 
environment and the damp climate the works 
are not free of rats, and these gnawed the 
leather belting very seriously. Independent motors 
have been used for large tools, but in many 
instances groups of tools are run from the old 
shaft and belt pulleys. The voltage is 440, and 
the distribution is on the three-wire system, 
which provides a considerable range of voltage 
at the terminals, and thus it is possible to 
get half-speed without any difficulty. On the 
ships in course of construction, either on the 
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berth or in the dock, a separate transmission 
system is adopted, the current being reduced to 
110 volts in motor generators, so that one distribu- 
tion suits for lighting, as well as for the driving of 
drills, planers, and other tools. All the cranes are 
worked by continuous-current motors. The motors, 
it may be noted, are very largely of English manu- 
facture ; indeed, with ‘few exceptions, the con- 
tinuous type have been made in this country, but 
many of the three-phase motors are of Continental 


origin. Perhaps the most extensively adopted | 
machine in the engine-shop for reciprocating boiler works—the latter particularly—it is scarcely 
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10 to 440 volts, and the corresponding revolutions | which undertake the construction of vessels of the 


of the pumps practically from zero to 60 


This drive of thé pumps can be opera 


r minute. | maximum size, but the occasions on which larger 
by three-| hammers are required are, even at Belfast, infre- 


phase or-continuous-current. There are four Arm- | quent, and it is more economical to have heavy 
strong-Whitworth pumps, each of 200 brake horse- | forgings made outside. This is a point of consider- 
power, and they work admirably. The hydraulic | able importance in the organisation of any establish: 
pressure in the shipyard is 800 lb., and in the} ment, and it is significant that Messrs. Harland and 


engine works 1700 lb. persquare inch. 


The former | Wolff have accepted the principle, and have suc- 


was an older distribution system, and as the less | ceeded not only in economical, but in rapid, out- 
pressure was found quite sufficient for the tools, no| put. Pneumatic power is largely employed for 
change in the pipes was made. In the engine and | caulking, chipping, expanding, reaming, tapping, 
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tools, such as planers and slotters, is the Vickers 
reversible motor, which has proved a most useful 
appliance. As the result of electric transmission 
of power in preference to steam leads, which were 
1000 ft. long in some cases, the coal bill is about 
half what it formerly totalled. But the speeding 
of machines is a far more significant source of 
economy. With high-speed tools it is desirable 
to prescribe a standard 5s) for the respective 
metals in all machines, and not only does electric 
driving enable the machinist to exactly regulate the 
revolutions, but it renders a speedometer check 
ible. Thus it is easy to get a 10 per cent. 
increase on output, which is of greater value than 
the reduction on coal. This is a gain not always 
reckoned. 
The electric drive of the hydraulic pumps is 
ially noteworthy. The motors drive direct on 
the crank-shaft of the pumps, and the regulating 
ear automatically controlled by the accumulator 
been so arranged as to jaiccow hs. rg the 
shock of starting and ogre 3 Ordinarily, when 
the accumulator weight , the motors are 
started by a trip-switch, so that the current at 
starting is at least two-and-a-half times the normal. 
With the large installation adopted at the Belfast 
works, this would have mvant in the case of two 
pumps starting simultaneously repeated sudden 
variations of from 600 to 800 horse-power in the 
load on the electric-power generators. The conse- 
uence would have been severe strains, alike on 
the generators, the motors, and the pumps. Ar- 
rangements have therefore been made whereby the 
action of the motors follows the rise and fall of the 
po ged load, so that te peh a constant torque, 
and the motor is practically always running, gra- 
dually increasing or reducing 5 with the rise 
and fall of the accumulator. ere is separate ex- 
citation of the field, so that the smallest movement 
of the accumulator alters the voltage across the 
terminals of the armature, the range being from 
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necessary to say that a large proportion of hydraulic | shown that in these tools the most desirable pres- 


tools are considerably heavier. 


sure is about 100 lb. per square inch. As regards 


The air-compressors are of the In ll-Rand | riveting, hydraulic power has proved the most 
Company’s nipalioutanes and work at 100-1b. pres- | satisfactory, and also the more economical, except 
sure. e mains are of steel, with tapering screw | in special cases. In respect to drilling, experience 
threads, and special care was taken in making the | seems to indicate that while the electric drill is 
joints themselves with red-lead paint, so that there | appreciably more economical in power, =, _— 
is ically no fall in pressure in transmission, not- | haps, also’ in upkeep, there is in the end no 


withstanding that the mains extend in some direc- , 
tions considerably more than 1000 ft. Air is used in | matic tool, however, is adopted for holes of ij 


much choice between the two systems. The pnev- 


1 in. 


all hammers, the largest being a forge hammer of |and upwards, vw apg 3 electric and pneumatic 
e. 


30 cwt. capacity ; these are of the Pilkington com-| power are availa 
pound type. This power may seem small for works fslan 





But experience at Queen's 
d yard suggests that the relative advantages 
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would not. have justified. the introduction of a 
new power, either electric or pneumatic, for the 
driving of drills. 

The most interesting object inspected by Lloyd’s 
Committee during their visit to the Belfast ship. 
yard was undoubtedly the plant adopted for the 
building of hulls, and icularly for the a em 
of the riveters. In this department Messrs. Harlan 
and Wolff have been more or less pioneers. The 
rapidity with which hydraulic riveting may be accom- 
plished is largely a question of the manipulation of 
the riveter. In many works it is thought sufficient 
to suspend this to temporary frames running on 
bogies, and wonderful results have undoubtedly 
been got ‘by such carefully devised arrangements. 
In the very large ships—subject as they are to 
severe hogging and sagging stresses—the best of 
riveting isof vital importance, and it is not sur- 
prising that from the original procedure of putting 
in rivets by hydraulic power in the shear and gar- 
board strakes only, we are steadily moving forward 
to the riveting of the whole shell and transverse 
beams. It is therefore necessary that adequate 
mechanical means for manipulating the riveting 
tool should be provided. At the Queen’s Island 
Works there is a splendid example of the suc- 
cessive stages. One of the first forms erected was 
of the cantilever type—a crane which travels 
along a high-level track, its arm stretching above 
two adjacent shipbuilding berths, while on the 
side of the girder supporting the track there are 
independent single-cantilever walking cranes. An- 
other and still earlier method adopted was to 
build a structure corresponding to a ‘‘ Goliath” 
crane, which travelled on rails laid on each side 
of the shipbuilding berth, the hydraulic riveter 
being supported on trucks travelling on rails on 
the top of a cross member of the gantry. This 
arrangement* proved very satisfactory in the case 
of a long succession of great ships built by Messrs. 
Harland and Wolff; but advances have been made 
in such shipbuilding-berth structures during the 
past few years, and the firm, in view of the pro- 
gressive increase in the size of Atlantic liners, 
recently instructed Sir William Arrol and Oo., 
Limited, Glasgow, to put up a structure which, in 
its design and equipment, represents the widest 
experience and the highest success. 

The new berth structure is for two ships, and 
occupies the site of the three berths on which all 
the largest ships built by the firm have been con- 
structed —the Oceanic, Celtic, Cedric, Baltic, 
Adriatic, Amerika, Rotterdam, &. It will be 
recognised that the firm is thus preparing for still 
greater achievements in the future. This new 
structure is illustrated on page 792. The inclusion 
of three old berths enables the minimum clear 
width to be 105 ft. between the legs or towers, 
which are at 121-ft. centres, while the height from 
the crown of the slip to the hooks of the side travel- 
ling-cranes is 113 ft., and to the hooks of the over- 
head traveller 126 ft., while the total height to the 
top of the berths is 160 ft. 10in. These figures speak 
for themselves, The length of the berths approaches 
1000 ft. The ey which are b. lattice sae 
tion, are spaced 80 ft. and have girders con 
necting them lorigitudinelly. The transverse girders, 
while bracing the structure, carry the central longi- 
tudinal members on which the cantilever revolving 
crane travels. The top of this crane is about 
230 ft. from the ground level, and it is capable of 
lifting a load of 3 tons at an outreach of 135 ft., and 
5 tons at 65 ft. As it traverses the whole length 
of the berth, it can lift loads to a height of about 
180 ft. from the ground atany point within an area 
of 1070 ft. long by 285 ft. wide. The speeds of this 
crane are :—Lifting, 250 ft.; slewing, 400 ft.; travel- 
ling, 200 ft. ; and cross traverse of truck on crane, 
150 ft. per minute. On each berth there are three 
overhead travellers with two 10-ton trucks on each. 
These travellers consist of a framework built up of 
lattice bracing and mounted on four two-wheeled 
swivelling bogies. Upon this framework are two 
10-ton electric travellers. The two cranes nearest 
the water have two lifting eyes for lifting 40 tons, 
80 that they may deal with heavy stern frames and 
propeller brackets. There are, at a still lower 
level, side walking cranes—five for each 
These have jibs of 53 ft. 3 in. radius, and each 
carries 5 tons. There are thus 76 motors for the 
cranes on the two berths, and they are collectively 
of 1600 horse-power. The travelling cranes for 
carrying the hydraulic riveters are controlled from 





* See ENGINEERING, vol. Ixvii., page 54. 





the riveting position. The walking cranes are for 
lifting plates, &c. The berths are fitted with three 
fixed sloping gangways, three cross gangways on 
tie-girders, longitudinal gangways at the longitu- 
dinal girders, and ways on the top of each 
berth running the whole length of the structure ; 
and with the necessary portable gangways and 
stairs. Thus in every detail they promise to 
exceptionally efficient for the handling of material 
and the manipulating of hydraulic riveters, &c. 
The firm are also having constructed a floating 
crane to lift 150 tons, but to be tested with a 
200-ton load. This floating structure will carry, its 
own power plant, but ordinarily will take current 
from the mains connecting with the central station. 
There were many other interesting evidences of 
disclosed during the visit of Lloyd’s Com- 
mittee ; but it is not ible within the limits of 
space to review all of them. There was, for in- 
stance, a disc saw driven by a ah gen seg 
motor at 1700 revolutions per minute, and by its 
velocity melting rather than cutting the metal. 
The large vertical timber saws are worked with 
series parallel control motors, so that both may be 
in use for full-speed .log-cutting. The stocks of 
drying timbers are worth 80,000/. The final im- 
ression was that the great reputation won by the 
ounders of the firm was being maintained, if not 
enhanced, by Lord Pirrie and the present manage- 
ment—a fact felicitously expressed publicly by the 
chairman of Lloyd’s Committee, Mr. James Dixon, 
at the luncheon to which the guests were invited 
by the firm. 





THE NADIR OF TEMPERATURE AND 
ALLIED PROBLEMS. 

On June 5, Sir James Dewar, F.R.S., concluded 
at the Royal Institution the Friday evening dis- 
courses of the season by beautiful demonstrations 
concerning ‘‘ The Nadir of Temperature and Allied 
Problems.” New discoveries were not announced. 
‘* Liquid hydrogen was shown here ten years ago,” 
Sir James remarked, in the course of his discourse, 
‘fand we are not further with helium than we 
were some years .” No reference was made 
to the statement published some weeks since by 
Professor Kamerlingh Onnes, of Leiden, subse- 
quently qualified or withdrawn, that helium had 
at last been liquefied in his laboratory. Sir James 
impressed upon his audience the manifold difficulties 
of all attempts to lower the actual nadir of tempera- 
ture, and referred also to the pecuniary sacrifices 
that will have to be made finally to settle the funda- 
mental problem whether or not helium is, after all, 
&@ permanent gas. The demonstrations were in 
charge of Mr. R. N. Lennox and Mr. J. W. Heath, 
Professor Dewar’s assistants in all these researches. 

When first lecturing many years ago in the Royal 
Institution theatre, Sir James Dewar said, in opening 
his discourse, that he had spoken on the zenith of 
temperature and the efficiency of solar heat ; since 
then he had been working in quieter regions. Our 
absolute scale of temperature, he continued, de- 


pended upon gasthermometry. For demonstrations | - 


thermo-junctions coupled with galvanometers were 
more convenient than thermometers. With the aid 
of thermo-junctions lowered into air boiling away in 
Dewar jackets, he showed that the boiling-point of 
air was 88 deg. Cent. (on the absolute scale), and 
that this temperature was hardly lowered when air 
was blown through the liquid; the vessels were 
placed in front of the lantern, so that the audience 
could watch the effect. When, however, hydrogen 
was bubbled through the liquid air, the thermo- 
meter at once went down about 5 deg. Then the 
liquid air was exhausted; the temperature fell 
rapidly to about 70 deg., and more slowly to 65 deg. ; 
that was the limit attainable by these means. i 
these experiments two vessels had been used, both 
filled with liquid air. The air in the one was next 
replaced by liquid hydrogen, when the thermo-junc- 
tion indica 20 deg.—the boiling-point of hy- 
drogen. On the hydrogen being rapidly exhausted 
the thermometer again indicated a fall through 
three and more degrees. In this way we could 
come down to 15 deg. Cent. absolute, at which 


berth. | temperature the year solidified. When air was 


admitted, so that 
melted again. 
This temperature of 15 deg. absolute, the lecturer 
proceeded, was our actual nadir—the lowest tem- 
perature we could maintain. What did these 
figures mean comparatively? Hydrogen boiled at 
20 deg., air at 88 deg.—more than four times as 


eat gained access, the hydrogen 





high a boiling-point ; the: temperature in the 
theatre was. nearly blood heat, about 300 deg. ab- 
solute, fifteen times warmer the boiling 
hydrogen... If we went fifteen times higher again, 
we came to 4500 deg.—nearly the temperature of 
the sun. When we dropped liquid air on another 
liquid, a temperature step from deg. down to 


be | 88 deg., the liquid air assumed at once the 


spheroidal state and rushed about on the liquid, 
In the light of the lantern it looked like a tadpole, 
or a nucleus with a cometary tail (the mist cloud 
of the condensed moisture of the air, following the 
darting drop of liquid), reflected from the wall of 
the cup or running along the wall. That experi- 
ment Sir James shown two years 
ago. It was now also made with liquid hy- 
drogen poured on the liquid air; the tempera- 
ture step was from 88 deg. down to 20 deg., 
the ratio again about 4:1. The experiment was 
less striking possibly, because it all passed in 
a few seconds, although 10 cubic centimetres of 


liquid hydrogen were applied each time. The 
liquid air been boiling; when the hydrogen 
was pouréd on, all was clouded over for a second, 


then dark cloud patches with washed-out edges, 
somewhat like thunder-clouds, flashed over the 
surface, which a moment later appeared rippled as 
if under a breeze, but quiet; the boiling had 
stopped—the hydrogen was too cold. 

he rapidity of the phenomenon, Sir James con- 
tinued, was suggestive of the difficulties we had to 
face when attempting to lower the nadir; other 
demonstrations exemplified this difficulty. Two 
vacuum jackets—alike in all respects except that the 
one was coated inside with silver, the other with 
blacklead sulphide—had been charged with liquid 
air, and connected by a pipe, so as to be under the 
same pressure. The air was allowed to distil, first 
from the one and then from the other vessel ; it 
took 35 seconds to obtain 50 cubic centimetres from 
the silver vessel, and 7 seconds with the lead sul- 
phide. The experiment demonstrated the import- 
ance of radiation in low-temperature research. A 
film of nickel, from Mond’s nickel carbonyl, would 
be nearly as good as silver ; it is not merely a ques- 
tion of radiation, of course, but the lecturer did 
not discuss that part of the problem. 

All the oxygen now used in the London hospitals, 
the lecturer continued, was obtained from liquid air 
and was much purer than other commercial oxygen, 
and Linde sent his liquid air all over Germany. 
Sir James showed how air became cooled on expan- 
sion with an old apparatus of the Oailletet type ; 
air was couaeaial by a pump, cooled to absorb 
the heat of compression, and then expanded ; the. 
thermometer went down some 15 deg. Wroblewski 
had in 1888 first seen a mist of hydrogen produced 
by this instantaneous method. With helium both 
Sir James, in 1901, and K. Olszewski, of Cracow, 
in 1905, had failed to observe any condensation by 
adiabatic expansion. The following table sum- 
marised the results of their experiments :— 








Adiabatic Expansion of Heliwm at Temperature 
of Solid Hydrogen. 
Initial Final Temperature. Degree 
Pressure. | Pressure. | nt. Absolute. 
— Atmo- Atmo- a es 
spheres. | spheres. 
| Olszewski. Dewar. 
Olezewski .. 10 6] 0 7.6 11.7 
Dewar 80 to 100 20 5.8 8.9 
~ bi oi 10 4.4 6.7 
“1 “ as 5 3.3 6.1 
9 oe oe 1 | 1.7 2.7 





Thus Olszewski thought he had reduced his tem- 
perature down to 1.7 deg. above absolute zero. Yet 
neither he nor Sir James had seen any indication of 
liquefaction. Olszewski, in fact, regarded helium as 
non-condensable, Sir James remarked later on ; and 
it would be a most important addition to our know- 
ledge to have this question decided. There were, 
however, several facts that would help to account 
for their failures to observe any condensation. The 
refractive index of helium and its latent heat were 
very small, the latter only one-seventh of that of 
Mees’ Maren probably. When they arranged the 
apparatus on the circulation principle, with several 
regenerative coils and a pin-hole nozzle for the 
liquefaction of hydrogen, they started from air at 
65 deg., and had to go down to a des. Assuming 
the boiling point of helium to be 5 deg. or 6 deg., 
to which several observations pointed, they sho’ 
start from 15 deg. to have the same temperature 
fall of 3; 1. But that would require an enormous 
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plant, and with the mass of gases and the time 
required, the fight against any influx of heat from 
outside became harder. We had no interme- 
diate fixed point between 65 deg. and 20 deg. or 
15 deg. Cent. absolute. That descent was big ; in 
order to keep the circulation up for four minutes 
in his apparatus, about 6 litres of hydrogen had to 
disappear. During all the time of the operations 
the impurities of the gas would accumulate. 

There were other difficulties to be overcome 
before they could commence working their appa- 
ratus. Hydrogen was cheap enough, helium very 
costly. For years his supply had all come from the 
King’s Well at Bath, which gave off a gas (largely 
nitrogen) ‘containing 5 59th of its volume of impure 
helium. He had to deal with very large volumes, and 
after years of work he had once lost his treasured 
store of helium, and had nearly lost it another time. 
We knew now that helium was more common than 
we had at first thought. Our atmosphere contained 


woomath of helium, and in several springs it was 
more abundant than at Bath. The gases given off 
by certain springs in France contained more than 
2 per cent. of helium, and 2 per cent. of helium 
had also been found in the natural gas of a North 
American town. We could not isolate that helium 
unfortunately. But looking forward to the time 
in which he would have his large holders full of 
helium, Sir James could not say at present whether 
with the means at our disposal the regenerative 
method would prove successful. 

For these and other reasons, the lecturer went 
on, he had had recourse to charcoal, which had 
= a powerful absorbent for most gases. With 

elium, however, the absorption only began at the 
lowest realisable temperatures ; but when we came 
to the boiling point of hydrogen, charcoal absorbed 
200 times its volume of helium, and the trend of 
the curve suggested that helium would, at its own 
boiling point, be absorbed to the same percentage 
as hydrogen was at its boiling point. This absorp- 
tion of gases by charcoal was accompanied by an 
evolution of heat, as regards which Sir James 
pointed to the following table : — 

Heat Evolution Determined by Change of the Pressure- 

Concentration Constant. 
Molecular Temperature 
Latent Heat. Absolute. 
deg. Cent. 


4.6 x 105 18 
14 


436 78 
Nitrogen 665 82 
Oxygen as 684 
Carbon dioxide 1326 180 
The direct value for hydrogen, as measured in the 
liquid-air calorimeter, which Sir James described 
in his discourse of a year ago,* was 4.6 x 426. 
Having very briefly dwelt on the high degrees 
of exhaustion which the use of char permitted 
us to effect at very low temperatures, and their 
determination—matters explained and so splendidly 
demonstrated last year—the lecturer sed to 
some experiments which seemed to indicate that 
charcoal, though it can maintain a high vacuum, is 
subject to leaking all the while. This was the 
hrase we understood Sir James to use; the 
interesting experiments rather appear to us to 
show—what needs no particular proof, of course— 
that the rate of gas absorption by charcoal is not 
unlimited. Sir James had no time to give a full 
explanation. A vacaum discharge-bulb was con- 
nected toa T of glass leading on the one side to 
the branch containing the charcoal, which was 
lowered into liquid air, and on the other to a very 
fine capillary tube, more than 1 ft. in length, bent 
to a U, and communicating with the outer air, 
when a stop-cock was opened. In spite of this 
communication the vacuum was high, so that the 
electric discharge would hardly pass ; but when the 
capillary tube was also lowered into liquid air, the 
discharge flashed up foratime. The air entering 
the bulb had to pass through the capillary; the 
cooling did not affect its viscosity much, but it 
decreased its density considerably ; more air could 
hence pass through the capillary per unit time. 
The stop-cock was kept closed during this period, 
and it was only the little air that had collected 
in the inside of the cock which was concerned in 
the experiment. The other demonstration was still 
more striking. A little thoria was fixed on one of 
the electrodes of a Crookes bulb, which was pro- 
vided with a downward extension, containing the 
charcoal, and a horizontal branch closed by a piece 


* See ENGINEERING, vol. Ixxxiii., page 781. 
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of rubber tubing stopped with a glass rod at the 
free end. The discharge of an induction apparatus 
giving a 4-in. spark would not pass after the 
charcoal had been cooled. But the air leaking in 
through the piece of rubber tubing impoverished 
the vacuum, the air contained in the thoria 
probably helped, and the discharge passed; the 
thoria flashed up brilliantly for a moment as if on 
fire, to become dull again almost immediately 
afterwards, because the gas pressure had become too 
high. But when the: stop-cock shutting off the 
charcoal from the bulb was opened, the charcoal 
was ready to absorb any fresh air leaking in, and 
the flash-up repeated. 

Another curious experiment had previously been 
interposed. Two little balloons were suspended 
from the same glass tube, and thus under the same 
gas pressure, each in its own Dewar jacket ; each 
was half full of liquid air. The one balloon was 
made of glass, the other of rubber, 0.02 millimetre 
in thickness only, but quite stiff, owing to the cold 
liquid in it. With the lantern light behind them, 
both balloons looked very much alike, the rubber 
a little darker than the glass. When air was ad- 
mitted into the jacket of the rubber balloon, the 
liquid inside it began to boil strongly*and the 
balloon was drawn out to an oval shape. 

Sir James Dewar concluded his discourse by 
an experiment demonstrating that a liquid can be 
solidified with the aid of a condenser at four times 
its own temperature. The apparatus consisted of 
a tube containing liquid hydrogen, suspended in a 
Dewar vessel charged with liquid air; on the other 
side was the charcoal tube, which was connected 
with the hydrogen tube, and which was lowered 
into liquid air. The hydrogen tube was placed in 
front of the lantern. ‘The hydrogen was seen 
to boil quietly. After a while it- began to boil 
rapidly, and to solidify at the top; but it would 
not freeze until the cap was put on the lantern to 
stop the strong heat radiation. Then it froze toa 
froth of snow and bubbles. 








NOTES. 
French Mwuine Lecisiation. 

Tue workiog of the French coal-mines is under 
the supervision of Government mining engineers; 
who have to report to the Government représenta- 
tive in every department on the methods followed 
for coal extraction, pointing out the risks with 
which such methods may be surrounded. On the 
strength of the reports made by the engineers, 
Government can suspend working in any mine 
until the necessary steps are taken by the company 
for insuring absolute safety. Coal-mining in France 
has for years past been hemmed in by a vast 
number of rules and regulations; their avowed 
object, regardless of all steps taken by the com- 
panies upon their own initiative, has been to 
render working as ‘safe as it possibly can be, 
but their real object, according to numerous 
French experts, is to obtain that coal - mining 
be more and more recognised as a public un- 
dertaking under the direct supervision of Govern- 
ment representatives. Such being the situa- 
tion, from a general point of view, and the catas- 
trophe at Courriéres intervening—a catastrophe 
which, according to the men’s unions, was due to 
the colliery-owners sacrificing means of safety to 
the wish for obtaining an increased output—it is not 
surprising to find that Government should enact 
further rules and regulations for the safe working of 
collieries. The Government mining engineers have 
now to see that all mines shall be worked, in regard 
to lighting and blasting, on the lines hitherto 
followed in the case of those mines only in which 
there were risks through firedamp. Breathing 
apparatus have also to be supplied, and very minute 
regulations have been issued to the companies in 

to these apparatus, their number, location, 

and use. Without waiting for the Government de- 
cision in this respect, the Comité des Houilléres de 
France, a union formed of the French coal-mine 
owners, had installed an underground gallery in a 
shaft belonging to the Liévin mines, for practical 
tests on the degree of inflammability of coal-dust, 
and for experimenting with apparatus of various 
om designed with a view to ensure the miners’ 
ety and their working in sanitary conditions. 
The experiments are carried out at the collieries’ 
own cost, notwithstanding a provision in the law of 
1810 on French mines, according to which the 
latter pay Government a royalty to cover the cost 
of experiments made by Government mining en- 





gineers with a view to ensure safe working con- 
ditions. Sanitation has also received the attention 
of Government; minute rules have also been issued 
under this head, and a number of official experts 
have been appointed, with a view to ascertain 
that they are duly followed by the companies. 


Larce Prosectep Water-PowerR EXPLoitation 
IN SWEDEN. 


The Government has requested the Board of 
the Trollhatte Canal and Waterfalls, to the large 
State power installations of which reference has 
several times been made in ENGINEERING, to pre- 
pare complete plans for the construction of an 
electric power station for the utilisation of the large 
Alfkarleby Falls, which belong to the State, and 
which belong to that cluster of waterfalls which it 
is proposed to exploit for the electrification of large 
portions of the Swedish State railways. Plans have 
also been prepared for the exploitation, through 
private initiative, of another waterfall belonging to 
the State—viz., the Porjus Falls, in the Great Lule 
River, in Lapland. These falls are situated some 
5 miles below the Great Lule Trask (triisk means a 
lake) from which water they are separated by 
the Porjusselet, about 3 miles long, and the Laspi 
Fall, beyond the Porjusselet, which has a height of 
27 ft. The distance from the falls in question to 
the Lulea-Riksgrausen (the iron-ore) railway line 
is about 25 miles. Some distance beneath Porjus- 
selet lies the fall, with an aggregate height of about 
100 ft. The effective turbine horse-power of this par- 
ticular fall is atpresent estimated at 9000 horse-power 
throughout the year and 18,500 horse-power during 
at least nine months of the year. Through regu- 
lation of the Great Lule Triisk the effective horse- 
power could, it is calculated, be increased to 30,000 
throughout the year. The fall is entirely unex- 
ploited at present. The Nautanen Copper Works 
have now applied for a concession giving them the 
right for seventy-five years to draw 30U0 effective 
horse-power from the Porjus Falls, to be applied 
both to industrial purposes and for the lighting of 
Gellivara, Koskullskulle, Liikavaara, and Nautanen, 
for which purpose they-propose to utilise a fall of 
36 ft. height. The State department in question 
is in favour of the plan, but thinks the concession 
should only be for fifty years in the first instance, 
after the expiration of which period the Nautanen 
Company should have the option for another fifty 
years, unless the State itself wanted to exploit the 
power. The installation should be completed 
within four years from the date of the granting of 
the concession, and the charge for the first period 
has been put at 5 kr. per effective horse-power. 


DestTRuUCTION OF Biast-FuRNACE WALLS BY 
Carson Deposits. 


It has often been asserted that the upper portions 
of the walls of blast-furnaces crumble away in the 
course of time because the carbon monoxide of the 
gases is decomposed, and carbon is deposited in 
the walls, which it tends to disintegrate. A direct 
experimental proof of this view has been given 
by Bernhard Osann, professor at the Metallurgical 
Institute of the Mining Academy at Clausthal, in 
the Harz Mountains. Nearly twenty years ago, 
QOsann found that he could easily cut with a knife 
into the shaft of a blast-furnace when making an 
incision from outside about 12 ft. below the mouth 
of the furnace. The bricks appeared cracked and 
swollen, and the cracks were filled with soot. The 
reactions, which probably lead to a deposit of carbon 
from the gases penetrating into the bricks, have for 
some time been better understood than they were 
at that time; but the direct experiment recently 
described in Stahl wnd Eisen does not appear to 
have been performed before. Osann placed two 
little porcelain boats in a glasstube. The one boat 
was filled with iron ore from Bilbao. The other 
boat was charged with broken Glenboig bricks, made 
by E. Susewind, of Sayn, and recommended as 
being capable of resisting high temperatures and 
rapid changes of temperatures ; these fragments 
contain 4.7 per cent. of iron. The glass tube with its 
two boats was placed in a gas-furnace and kept at 
a temperature of 450 deg. or 500 deg. Cent., while 
a continuous stream of carbon monoxide, con- 
taining 1 per cent. of carbon dioxide, was passed 
through the tube ; the gas would first flow over the 
iron ore and then over the brick fragments. 
The ore began to swell after a treatment of seven 
hours ; after 72 hours the crumbled ore was ll 
thickly incrustated with soot. The brick frag- 
ments hardly showed any change. On the fourth 
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day cracks began to form in the brick, and flakes 
of carbon could be detected with the aid of a magni- 
fying glass. After seventeen days the pe oe 
tion and the deposition of carbon were so marked 
that the experiment was interrupted. In a parallel 
test with two other boats, both containing brick 
fragments, the reaction was much slower. The 
important part played by the iron oxide in the 
ore and in the brick is thus demonstrated. That 
iron oxide was concerned in the decomposition of 
carbon monoxide had been ised by Bell and 
Gruner, and was more fully explained in 1903 by 
Baur and Glaessner in their study of the equili- 
brium between carbon dioxide and carbon mon- 
oxide in the presence of iron oxides. A mixture of 
53 per cent. of carbon dioxide and 47 per cent. of 
pat os monoxide may be heated for days up to 
500 deg. Cent. in the presence of the oxides of 
iron, Fe, O, and FeO, without undergoing any 
change. But when the carbon monoxide is in 
excess, as it generally is in blast-furnace gases, two 
reactions set in which both tend to re-establish the 
neutral gas mixture of the just-mentioned Bg 
portions. Some of the Fe, O, is reduced to Fe O 
by the monoxide CO with formation of CO,; and 
the CO itself splits into carbon and dioxide: 
2CO = C + CO,; both reactions supply more 
dioxide CO,. The reactions require a certain time. 
If the discharge of the gas from the furnace- 
mouth is very rapid, carbon is not deposited. Asa 
rule, however, the gas currents will be slow in 
certain zones of the shaft, and some of the gaseous 
mixture will diffuse into the porous walls. There 
carbon will be deposited, and the brick will 
swel], and the existing pores and cracks will be 
widened. The reaction seems to be confined to 
the temperature range 300 to 650 deg. Cent., and 
to be most energetic at about 500 deg. Cent. The 
physical and chemical —_ of the brick are, 
no doubt, also factors of influence. 


German E.ecrriciry Works 1n 1907. 


The annual statistics of the public electricity 
works of Germany, compiled for the thirteenth 
time by our contemporary, the Elektrotechnische 
Zeitschrift, mark again a great increase in the 
number and power of the works. It may be re- 
membered that these statistics deal only with 
public works—that is to say, with plants which 
supply electric light and power to the public. 
Private installations, no matter how large, are not 
included in the statistics; but it becomes more 
difficult to draw the line. There are some large 
establishments and combinations, notably in colliery 
and mining districts, which generate electricity essen- 
tially for their own use, but which sell a small per- 
centage—not more than 5 per cent. —of their output 
tothe public. Again, there are municipal and private 
electricity works which practically are merely dis- 
tributing agencies, as they buy their electricity 
from other works. It is a question whether these 
two classes of undertakings should be included 
in the statistics. Admitting them, the number 
of works has risen from 1338 in the year ended 
March 31, 1906, to 1530 in the year ended 
March 31, 1907—the year we are dealing with. 
The metropolitan supply of Berlin, commanding 
& total power of 150,700 kilowatts, counts only 
one in this figure, since the several primary 
generating stations without the city, and the 
power and distributing stations within the city, 
are all the pepe of one company; Hamburg, 
Karlsruhe, and other large towns have several 
independent electricity works. In certain districts, 
particularly on the Rhine, for example, the number 
of electricity works has apparently decreased, 

use small works have amalgamated. To the 
1530 works are to be added 283 plants projected or 
being built. It must be mentioned, on the other 


hand, that nearly five hundred companies left the | ® 


circular letters of ar gs unanswered, so that the 
statistics are uncertain. The total power has risen 
from 723,089 kw. to 858,841 kw., 730,751 kw. 
being in engines or turbines, and 120,091 kw. in 
accumulators (against 113,574 kw. in ane = The 
total load capacity is now 1,100,861 kw. (828,772 kw. 
in 1906) ; in compiling these figures, arc and incan- 
dezcence lamps of all types are averaged. The 
consumptions for power and for light are nearly 
equal. The respective figures are 576,284 kw. for 
light and 524,577 kw. for power, not including 
tramway plant. There are sixty-four works having 
each more than 2000 kw. in power, and eleven 
(Berlin, Hamburg, Upper Silesia, Essen, Rhein- 
felden, Frankfort, Dresden, Dortmund, Breslau, 





Munich, and Isarwerke) whose power exceeds 
10,000 kw. As s the current system, it 
is rather striking that, within the last few 
ears, pure direct-current generation and distri- 
ution has lost ground against the combination 
of continuous and polyphase systems. The 116 
works of the latter type possess 334,492 kw. in 
generators and 58,146 ce. in batteries, while the 
1217 direct-current works possess 178,169 kw. in 
dynamos and 64,253 kw. in batteries. There are 
129 simple three-phase stations with 151,123 kw. 
in generators and 1536 kw. in batteries ; single- 
phase or two-phase currents are supplied by 41 
stations, aggregating 26,201 kw. in dynamos, 
and 115 kw. in tteries; the two alternat- 
ing and three-phase stations nearly come up to 
1000 kw. together; 19 works, with 13,828 kw. 
in generators and 2838 kw. in batteries, supply 
direct and alternating currents; and two works, 
with 25,963. kw. in generators and 588 kw. 
in batteries, direct, alternating, and three-phase 
currents. As r prim ower, we find 
steam-engines in 669 works, with 544,581 kw.; 
water-power in 161 works, of 16,352 kw.; gas and 
similar engines (comprising twenty stations fitted 
with Diesel motors, one with benzine motors, and 
one with other motors) have been installed in 210 
stations, aggregating 25,079 kw. Two-thirds of all 
the works—1025—are owned by the Government 
or corporations, leaving one-third for private enter- 
prise. The compilation, which this year covers 
seventy-five pages of the Elektrotechwische Zeit- 
schrift, and is signed by Kurt Perlewitz, mentions 
many other interesting features, and it is astonish- 
ing to hear that so many of the inquiries circulated 
in the interest of a work of such unquestionable 
utility still remain unanswered. 








REMOVAL OF LARGE CRANES AT 
PORTSMOUTH YARD. 

THE preparatory work of clearing the site upon 
which the new lock at Portsmouth Yard is to be built 
has necessitated the removal of a large quantity of the 

ard lifting and hauling machinery, and its re-erection 
in other positions. Numbers of poset capstans 
and pneumatic and steam cranes have to be shifted, 
amongst the latter being two 50-ton steam and two 
20-ton pneumatic cranes of the built-up Fairbairn 
type. The work of dismantling the first 50-ton crane 
has just. taken place, and as the method employed was 
rather unusual, a brief description may be of interest. 

The Fairbairn-type crane is one only adopted where 
a large margin of clearance is required round the load 
being lifted, such as in the placing of finished machine 
details and gunnery gear, &c., on board a ship. The 


‘first erection of such a crane, consisting, as the arched 


portion does, of a built-up girder of plate box-section, 
is necessarily a very tedious process, whilst it will 
appeal to our readers that the taking down of such a 
structure would be even more difficult, especially if 
the details have to come together again for re-erection. 

Had the cranes been of the usual jib pattern, the 
work would have been much simplified. Under the 
circumstances, Engineer-Rear-Admiral J. T. Corner, 
C.B, (the Engineer-Manager of Portsmouth Dockyard), 
decided on the adoption of a policy as bold as it was 
novel—viz., that of splitting up the structure into two 
separate portions, and of dealing with the major part 
of the built-up arched jib in one piece instead of in 
sections. The time and cost saved by this method 
will be apparent, but the difficulty can be better esti- 
mated when it is realised that the whole of the heavy 
thrusts would have to be borne by one side of the box- 
girder only, and that the best position for the splittin 
of the structure was about 18 ft. above ground-level, an: 
more than this to where the reaction would come. 
The total weight of such a crane is about 95 tons, and 
the weight of the arched portion of the jib, down to 
the position of the point of cleavage, is about 45 tons. 

Two long temporary derrick-poles, formerly a ship’s 
masts, built of iron plate, were erected over the jib and 
yed in several positions, where suitable attachments 
could be made to surrounding objects, the derrick- 
head carrying two sets of five-part blocks for taking 
the weight and lowering away. 

The crane stood on the edge of one of the large dock 
basins, and the fact that this basin had been emptied 
of water preparatory to the commencement of the new 
lock scheme, increased the difficulty, as, in order to 
keep the adjoining railway track clear for running 
yoapeese, ™~ 8 4 for lowering we ar apes and one 

the of the huge temporary derrick came partl. 
on the dock stone coping, so that it was aslduren 
necessary, in view of the nature of the surroundin 

round, to arrange a base consisting of substant 
banks Pg gy heya! . distribute the thrust on 

e derri , and especially to prevent any bulging 
out of the dock wall. ’ " . 

A pair of hinges was made and secured over the 





plating on each side of the joint, substantial flat 
palms being provided to buttress up the box-section 
of the crane. Special strong backs were provided 
inside the box-section, these being arran to coun- 
teract the buckling of the plating. It will be under- 
stood that wind pressure plays a big part in connection 
with these large crane structures, and all possibilities 
were effectually provided for. 

This preliminary work having been accomplished, 
and most of the riveting knocked away and substituted 
by fitted bolts, a stress was put on the large structure 
from two of the yard capstans sufficient to take out 
the natural sag and as much of the original permanent 
set of the crane as would relieve the fastenings at the 
joint to be severed. 

The final work of severance was witnessed by the 
Admiral-Superintendent of the Dockyard, Vice- 
Admiral C. G. Robinson, C.V.O., and was carried out 
under the immediate supervision of Engineer-Rear- 
Admiral J. T. Corner, C.B., who personally directed 
the operations ; and when it is stated that the whole 
of the final adjustments, the breaking of joint, and 
lowering of the large ae | occupied less than a 
quarter of an hour, it will be seen that the evolution 
was a remarkably smart one, involving as it did the 
weight being taken at different periods of the lower- 
ing by two ate capstans, and very careful mani- 
pulation in effecting the transfer. It is understood 
that when the new foundations are provided on the 
new lock for these cranes, the reverse of the above 
process will be carried out for their re-erection. 

The arrangements made for the dismantling and re- 
erection of the Fairbairn cranes have been followed 
with considerable interest by some of the large crane- 
makers ; and in view of the success of the experiment, 
a firm making this class of crane one of their speciali- 
ties are preparing to put into operation Engineer- 
Rear-Admiral J. T. Corner’s method in the erection 
of a large crane which they now have in hand. The 
process of building these structures section by section 
in the air is always a — and tedious one, and it is 
anticipated that many makers whose works admit of 
the parts being water-borne will trans-ship such cranes 
in two or three parts; whilst those not so situated, and 


who are therefore limited by the railway companies’ 
facilities and regulations, will build the jibs together 
on the ground at the crane site, and erect in the 


manner described above. 

It may be stated that Engineer-Rear-Admiral J. T. 
Corner, C.B., has had a very wide experience with 
steam, hydraulic, pneumatic, and electric lifting and 
hauling appliances, and is the author of a paper read 
before the Institution of Mechanical Engineers in 
1892 on ‘* The Lifting and Hauling Appliances of 
Portsmouth Dockyard.” 





PERSONAL.—We understand that Messrs. Samuel Lund 
and Sons, Worthside Works, Keighley, have purchased 
the patterns, business, and cactnl of the firm of 
Messrs. John Dickinson and OCo., Devonshire Works, 
Keighley.—It is announced that Professor Walker has 
been appointed as Professor of Metallurgy and Adminis- 
trative Head of the Department of Metallu at 
Columbia University, New York.—Mr. W. J. Hollidge, 
who has for some time acted as manager to Messrs. 
Arnold Goodwih and Son, Limited, Southwark, has 
commen iness under name of the Argus i- 
we SF Company, King’s Bench Walk, Pocock-street, 
Blackfriars, 8.E.—Mr. E. H. Judd informs us that he has 
opened an office at Grosvenor-buildings, 68, Gordon- 
street, Glasgow, and has been appointed sole ne for 
Scotland by Messrs. Brook, Hirst, and Co., Limited, 
Chester; Messrs. Henry Berry and Co., Limited, Leeds ; 
and Messrs. A. Bolton and Co., Manchester. 





THE Late Me. L. G. Movone..—Many of our readers 
will hear with great regret of the death of Mr. L. G. 
Mouchel, which took place at Cherbourg on May 27 last. 
The deceased gentleman did more than any other single 
individual to popularise in this country the use of rein- 
forced or ferro-concrete. The material in question, though 
used here s ically over thirty years ago, never came 
into gen favour until Mr. Mouchel, in 1898, took up 
from M. Francois Hennebique the sole agency in 
United Kingdom for that gentleman’s system of construc- 
tion. By his enthusiasm energy he gradually succeeded 
in persuading engineers and itects of the merits of 
the new material, and to his designs structures of all kinds, 
involving the use of many thousand cubic yards of concrete, 
have been built within the United Kingdom during the 
past a een Mr. Mouchel was born in Cherbourg in 
185 received his education as an engineer at the Ecole 
des Mines, Paris. After some years’ tical experience 
in France he came to this country, and started in practice 
as a mining yd in South Wales. In 1898, however, 
he took up M. Hennebique’s agency, abandoning his prac- 
tice as a mining engineer. In thie new departure he was, 
ey k ints ern es oy wn 

took into ip wi im, & & year 
ago, Mr. J. 8. E. de Vesian, M. Inst. O.., and MrT 

- Gueritte, M. Soc. C.E. of France, a share of the busi- 
ness being Grn 6 Crome en Same ae 
chief members of his permanent staff, thus feming the 

. Mouchel and Partners, Limited. 
In 1902 Mr. Mouchel was elected a member of the French 
Society of Civil Engineers. He was unmarried. 
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RESULTS OF TRIALS OF THE “MAXIMUS” BRAKE; NORTH-EASTERN RAILWAY. 
ANNITSFORD. Time Curve 


LONGHIRST.N. Time Curve--——— 
Speed Carve 


Figt. — 


Speed in M.P H. 


(607.4) Distance uv 

In the accompanying diagrams we give the time and 
aut curves for two of the stops made in the trials of 
the ‘‘ Maximus” brake on the North-Eastern Railway, 
of which we gave an account on 758. in our issue of 
last week. These diagrams refer to stops 4 and 5 in 
the table then given. e scale on the right-hand side 
of these diagrams is for time in seconds; that on the 
left for speed in miles per hour ; while the horizontal 
scale gives distances in yards. The —— curve will 
be found to be almost a parabola in cases, the fall 
of speed, however, being slightly less rapid to start 
with, and rather greater towards the end of the stop 
than would result with absolutely uniform retardation. 
If the parabolic curves be drawn in, however, the dif- 
ference will not be found to be great. In our figures 
given last week, in the case of stop 4 we corrected the 
retardation per cent. for a rising gradient of 1 in 440. 
The stop was, however, made just short of Longhirst 
on a gradient of 1 in 600, for which the correction 
would be —0.166. This gives for stop No. 4 rather 
better results—viz., 12.744 per cent. retardation when 
calculated by time, instead of 12.652 per cent., and 
11.664 per cent. when calculated by distance, instead 
of 11.602 per cent. 





THE PHYSICAL SOCIETY OF LONDON. 

A SPECIAL general meeting of the Physical Society of 
London, Dr. Charles Chree, F.RS., President, in the 
chair, was held at 4.30 p.m., on May 22, to consider the 
proposed alterations in the articles of .agsociation. The 
principal changes were described by the secretary, and on 
the motion of the} chairman, seconded-by Mr. Mather, a 
resolution was passed in favour of the alterations. 

An ordinary meeting was held at 5 p.m. 

Mr. F. P. Sexton read.a paper on “‘ The Spectrum Top.” 
The author explains in the paper the coloured bands 
which are seen when a Benham top is rotated. The best 
effects are obtained when the top rotates about six times 
per second, when the colours from the centre are purple, 

ull orange, yellow-qrese, and violet-blue for an anti- 
clockwise rotation. en thé direction of rotation is 
reversed the order of the colours is also reversed. The 
effect depends upon the position of the sector lines and 
on @ contrast. The author assumes that the rates of 
growth of the colour sensations are in the order red, 
green, and blue, where red is the greatest, and that the 
rates of decay are in the inverse order. Considering the 
inner ring with an anticlockwise rotation, the author 
explains the colour observed as follows:—As the 
disappears the first impression will be black lines on a red 
ground, but this red impression will have somewhat passed 
to white when the sector lines disappear. Their disap- 
pearance also gives a red ——. which in this case 
18 increased by a contrast. Finally, the disappearance of 
the white will give a bluish impression, not reinforced by 
contrast. Thus the eye will gee red lines on a white 
ground. In the case of the second ring, the sector lines 
coming into view give a blue —— d ing on 
the amount of white ing. ben these lines pass 
from view they are followed by a red impression, depend- 
ing on the amount of white succeeding. two im- 
pressions combine to give a resultant orange effect. The 
third and outer rings are explained in a similar way. 

Mr. F. E. Smith asked if the author had viewed the 
top when illuminated with lights of different colours, and 
if so, with what result. The author replied that experi- 
ments had not been tried in different coloured lights, as 
there was difficulty at the time of o a coloured 
illumination of sufficient The were 
Seach bocunetbietahasihaah piesiacie ane 

¥ ium t, practically mono- 
chromatio, affects the three colour sensations. 

A paper on ‘‘ The Coefficient of Diffusion” was read by 


Gradient 
Yeoo Up. 


after Application. 
| Mr. B. W. Clack. This paper deals with experiments 
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which have been undertaken to test the practicability of 
a.new method for the determination of the coefficient of 
diffusion of salts through water, and to find how this 
coefficient varies with the concentration of the solu- 
tions. 

The apparatus consists of a special kind of flask, of 
about 450 cubic centimetres capacity, fitted with a vertical 
glass tube of known dimensions. In the earlier experi- 
ments this was filled with distilled water and s 
by means of a fine wire in the salt solution under investi- 
gation, at the temperature of 0 deg. Cent., from the-arm 
of a chemical balance. Later this arrangement was re- 
versed, and the flask, filled with the salt solution, was 
suspended in cooled distilled water. In both methods 
the apparatus was so designed that one end of the vertical 
tube was maintained in contact with a salt solution of 
constant concentration, while the other end was kept in 
contact with distilled water. As the salt diffuses through 
the tube, the weight of the flask varies, and an expression 
was deduced by which it is possible to find the value of 
the coefficient of diffusion from this rate of change in 
weight, which wasautomatically recorded. The accuracy 
in weighing was found to be greatly increased by cover- 
ing the free surface of the liquid by a film of Fleuss pump- 
oil, As the method is complicated by the change in 
volume which is produced in a liquid when salt is added 
to it, it was found necessary to determine experimentally 
the value of this change in volume. 

The salts experimented upon were NaCl, KCl, and 
KNOs, and a large number of experiments were carried 
out in order to find the best relative sizes of the various 
aoe of the apparatus, and the best dimensions for the 

iffusion tubes. 


: The general conclusions may be summarised as fol- 
ows :— 

1. The method referred to above, of filling the cape. 
ratus with the salt solution and suspending it in cooled 
distilled water, is much more satisfactory than the earlier 
method from a practical point of view. It enables 
greater control to be maintained over the working details, 
and is much simpler in 0} tion. 

2. The volume of the liquid in which the suspended 
apparatus is hung must be considerable. A volume of 
7 litres was found to be too small, and in these experi- 
ments 13 litres was used. This was found to be sufficient. 

3. With these precautions the method gives satisfactory 
results with a consistency of usually less than 1 per cent. 

4. For a diffusion tube 4 centimetres in length no 
end correction need be applied, even for the widest tubes 
— (1.5 centimetres). P 

5. The coefficient for NaCl and KCl decreases as the 
concentration of the solution decreases. 

6. For KNOs; the opposite phenomenon is exhibited. 

7. The most trustworthy results, obtained with the 
joer amgerny 3 mentioned above, for the coefficient of dif- 

usion at 0 deg. Cent., are :— 


KNO, 10 per cent. 0.844 x 10-° C.G.S. unit 
5 = 0.870 an 

Za 2. ., ee ws 

10 # 0.954 e 


Dr. A. Griffiths congratulated the author upon his 
paper, and referred to the importance of keeping the 
temperature constant during the experiments. The 
effects of temperature changes were very marked. The 
importance of a deep outer vessel was also s ising, and 
Dr. Griffiths pointed out how it was possible to a 
superior limit to the error introduced by the passage of 
the salt into the outer vessel. He also suggested the use 
of a differential method, using two glass vessels, to over- 
come some of the difficulties encountered in the experi- 


ments, 

Professor C. H. Lees said that all who had experience 
with diffusion experiments would tulate the author. 
The idea of using balance was an 
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had made an old method a thoroughly reliable one. The 
question was still to be solved whether an increase of 
concentration increased or decreased the diffusion con- 
stant, and he hoped the author would be able to carry on 
his experiments and settle this point. 

Mr. B. S. Cohen read a paper on *‘ The Production of 
Smali Variable Frequency Alternating Currents Suitable 
Jor Telephonic and other Measurements.” As an intro- 
duction a summary of the methods used by the author 


ed | for such currents is given. A new method for producing 


these currents is then described ; this consists of a form 
of vibrating wire interrupter which operates, a make- 
and-break contact. This is used to put a source of 
—— on and off a resonating circuit tuned to any 
esired frequency. The alternating current is taken 
from a small transformer in the resonating circuit. A 
series of dam wave-trains of any frequency can be 
produced by this means, the trains following each other 
with the frequency of the wire vibrations. Several 
forms of circuit are described, one of which gives a 
train of oscillations at each break of the supply 
circuit. 

Other circuits give damped waves both on the break 
and on the make contact, and by a suitable combi- 
nation of two oscillating circuits worked from one mer- 
cury cup and contact it is shown that continuous and 
fairly uniform oscillations can be produced. The theory 
of action of the various circuits is briefly entered into, 
and the paper concludes with some applications of the 
waves produced to both telephonic and general electrical 
measurements. The wave forms stem by the various 
circuits were shown at the meeting by means of a Duddell 
oscillograph. 

Mr. A. Campbell mentioned that with his vibrating-bar 
microphone hummer he had found it easy to obtain more 
than one frequency from the same bar by altering the 
supports to suitable nodal points, and tuning the magnet 
circuit with a condenser. Harmonics of the fundamental 
frequency are thus produced. He asked if any of the 
composite wave forms shown gave vowel sounds in the 
telephone. , ’ 

Dr. Russell congratulated the author on his interesting 
and valuable paper, and thanked him for the instructive 
demonstration he had given of methods of producing high- 
frequency currents suitable for telephenic and other mea- 
surements. He understood that the author’s main object 
was not the obtaining of currents of excessively high fre- 
quency, but obtaining currents having frequencies vary- 
ing between 100 and 5000 which followed the harmonic 
law. Some of the methods described—in particular the 
author’s ‘‘double-action circuit” method—seemed well 
adapted for this end. In some of these circuits there are 
two free periods of vibration, and it was quevedingly 
interesting to see the accuracy with which the oscillo- 
gr gave the resultant of two slightly damped trains of 

igh-frequency waves of different periods. Tuning for 
resonance, the author obtains a very perfect. sine wave. 
He thought that the thanks of the meeting were also due 
to the National Telephone Company for the facilities 
they had afforded Mr. Cohen. ; " 
r. Cohen expressed his interest in Mr. Campbell’s 
statement that it was easy to get more than one frequency 
from his vibrating-bar hummer. The currents shown, 
when passed through a telephone receiver, did not pro- 
duce vowel sounds. 








DrvTscH-FRANZOSISCHES UND FRANzésIscH-DEUTSCHES 
WortersvucH FiR DIE PumPENBRANCHE, — This small 
German-French and French-German dictionary, dealing 
exclusively with pumps and their accessories, is by Mr. 
S. Sundelowitsch, and is published by Dr. Max Janecke, 
Hanover, at the price of 760 marks in paper covers. I 
weanee & i. Wy Gio. and contains It is 
well got up, and be found useful outside Germany 

France. 


one, but the author | and 
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THE HESSE REVERSE GEAR AND THRUST-BLOCK. 
CONSTRUCTED BY MESSRS. HESSE AND SAVORY, ENGINEERS, TEDDINGTON. 


MOTOR CLUTCH - KEVYEO TO MOTOR SHAFT 


NEEDLES INTRODUCING O1% 
TO THRUST BLOCK 





ANEAD CLUTCH KEYED TO PROPELLER SHAFT. 
ASTERN CLUTCH 


OPERATING LEVER 
REVERSING BEVEL CEARS. 


O06 CLUTCH REVERSING 
PROPELLER SHAFT. 





THRUST WASHER 











REMOVABLE “ 
THRUST BLOCK 


WE 


MOTOR END (son 








PROPELLER END 





THE unfortunate disability under which the petrol 
engine rests, of not being reversible, or, at least, 
of not being re-starting when reversed, has led to 
the design of several reversing gears for use on 
motor-boats. In designing such gear there is plenty 
of room for ingenuity, as size and weight must be 
rigidly kept down, while reliability is, of course, most 
necessary. The type of combined thrust-block and 
reversing gear for motor - boats manufactured by 
Messrs. Hesse and Savory, of Teddington, is illustrated 
above. Immediately behind the motor is the thrust- 
block, the thrust-collars being formed on an extension 
of the crank-shaft. The extreme end of the crank- 
shaft carries the female of a cone-clutch keyed to 
it. The crank-shaft is also bored up for some distance 
at this end to form a sleeve for the end of the pro- 
peller-shaft, which goes inside it, and is capable of a 
small fore-and-aft movement. 

Keyed to the propeller-shaft is the male part of a 
clutch which, when pushed forward, engages with the 
other part and locks the shafts together. This is the 
ahead drive, the thrust of the propeller maintaining 
the grip of the clutch. There is also a female cone 
ain waneel with the outer part of the cone on the 
crank-shaft. This is for going astern, and when it is 
engaged the internal cone is out of engagement, and 
vice versd. When the astern cone is in engagement 
with the crank-shaft cone, the drive is by means of 
three bevel-wheels to a dog-clutch keyed to the pro- 

lier shaft. The motion is reversed by means of the 

vel gear, and the pull of the propeller in going 
astern holds the cone-clutch in engagement. It will 
be observed that when the ahead drive is being used, 
the bevel gear, &c., is stationary, so that there is no 
wear or noise. 

The thrust-block is removable and thoroughly well 
lubricated. In sizes of 30 horse-power and above, a 
Hoffmann ball-thrust washer is fitted behind the 
ahead clutch-boss, as shown. In the smaller sizes of 
the gear reversing is effected by a hand-lever, but 
above 20 horse-power a wheel-and-nut motion is fitted, 
which gives great ease of operation. The whole of 
the working parts are protected by a thin sheet-steel 
casing, which is oil-tight and neat. 





Tue NuMBER OF CORPUSCLES IN AN ATOM.—In a paper 
nted to the Paris Academy, J. Bosler makes the 
ollowing calculation to determine the number of cor- 
puscles in an atom :—The total potential of 1 
gramme of hydrogen is N (ne) 2/a = n? 10" ergs, where N 
is the number of atoms (about 10%) in 1 gramme, 
the number of electrons per atom, ¢ their unit 
(3.2 x 10-19), and a the radius of the atom (10-%). In 
the case of radium the value is (225/3) x n?10)3 = n210% 
ergs. Now the heat emanation of radium (Curie) and 
Rutherford’s estimate of the life of radium yield 3 x 
ergs. Hence n should be of unity order, in 
with J. J. Thomsun’s views. 


19% 
ance 


_DecarBuRisiINc CEMENTATION.— Experiments by Fried- 
rich W ust elucidate the process of the decarburisation of 
iron. When cast iron is converted into malleable iron 
by contact with iron oxide in the hot, the removal of 
carbon only begins after the carbide (or cementite) has 
been decomposed into ferrite and temper carbon. Direct 
contact between the ferric oxide and the iron is not 
material, however. Wiist concludes this from experi- 
ments conducted under conditions permitting of exhaust- 
ing anc analysing the gases ; the experiments are ibed 
in Metallurgie. The oxidising agent is really oxygen 
itself, which is evolved from ferric oxide above 1000 i. 
Cent., and diffuses through the iron, forming carbon 
dioxide, which, with the temper carbon in the iron, is 
changed into monoxide ; the latter is then re-oxidised by 
ferric oxide under production of ferrous oxide and me- 

¢ iron. When the amount of iron oxide is insufficient, 
be reversed on the surface, the outer 


the process may 
layers being car 





INDUSTRIAL NOTES. 


THE forty-eighth annual report of the Amalgamated 
Society of Carpenters and Joiners is a record of which 
any body of men might well be proud. Financially 
there was a loss, which is regrettable, all the more so 
because of the continuous drain on the funds by un- 
employment, superannuation allowance, sick, and 
other benefits. e work done by way of relief to 
the necessitous was most praiseworthy, very little of 
the expenditure being for strikes or hear disputes. 
The secretary deals feelingly with the out-of-work 
aspect of the question. Many of the members had 
drawn their full maximum of twenty-four weeks’ dona- 
tion benefit, and still could find no work. 

The net income for the year 1907 was 198,891/. 
14s, 2d., which was less by 42,2227. 14s. 8d. than in 
1906, by reason of the fact that the general levy had 
to be reduced in 1907. There was an increase of 
528/. 9s. 9d. by entrance fees, &c., and of 595/. 6s. 9d. 
as bank interest, &c.; otherwise the decline in funds 
would have been that greater. 

The total membership was, at the close of the year, 
68,735, showing an increase over 1905 and 1906, in 
spite of the heavy levies. There was also an increase 
of five in the number of branches, the total being 910 
at the commencement of the present year in the United 
Kingdom, the Colonies, and in the United States. 

The total expenditure amounted to 209,406/. 13s., or 
10,5141. 18s. 10d. in excess of the income, so that the 
capital account was reduced by that amount. The 
cost of management was not large, seeing that 910 
branches had to be officered, besides the general office ; 
it included all printing, stationery, postage, rent, fuel, 
gas, and other items incidental to such a society. 

The expenditure of most interest to the general 
public is that which comes under the head of “ pro- 
vident benefits.” This was distributed under nine 
headings, the items given being :—Unemployed benefit, 
71,2291. 17s. 10d. ; sending members to situations, 
1791. 4s. 10d.; loss of tools by fire or theft, 
3445/. 6s. 4d.; sick benefit, 43,347/. 16s. 8d. ; super- 
annuation, 43,325/. 3s. ld. ; accident benefit, 43051. ; 
funerals, 7509/. 15s. 2d. ; benevolent grants to need 
members, 2629/. 13s. 2d. ; spent in a of 
privil that is, in disputes, 3340/. The total 
was 179,312/. 12s, 24d. 

The slackness of trade has made it more and more 
difficult for aged members to find employment ; this 
has led to a larger number of claims being put on the 
su) uation list. Members do not always claim 
that benefit when entitled ; they prefer to work on at 
the best ible wages rather than retire upon the 
old-age allowance. 

The total balamee in hand and assets of the society 
at the close of 1907 was 118,869/., but this amount 
does not represent, per member, the proportion named 
in the rules; hence the members are again levied to 
make up the amount. The aggregate payments in 
benefits, &c., in the last 48 years are as follow :— 
Unemployed, 1,079,890/.; sick benefit, 820,511/. ; 
superannuation, 374,482/. ; accident benefit, 79,945/. ; 
funeral benefit, 145,712/.; loss of tools, 76,904. ; 
benevolent grants, 55,660/. ; — to other trades, 
36,4271. ; trade privileges, 325,399/. The te 
amounted to 2,994,930/., or at the rate of 108/. 1s. 1#d. 
per member for the entire period, taking the present 
total membership. 


In the Amalgamated Engineers’ Journal Mr. George 
N. Barnes, M.P., the general secretary, has defined 
his position in respect to the society, and the issues on 
the North-East Coast, in a letter to a correspondent, 
who had urged him to stand again for the secretary- 
ship of the union. Mr. Barnes adheres to his letter 
of resi ion. The cause that led to the crisis on the 
North- Coast must be removed ere he can re- 


consider his decision. But if the society is ready to 
take the steps he desires, surely then he might continue 
as secretary. But this takes time. The most im- 
portant point in his letter is this :—‘‘ Trade unionism 
has a difficult time ahead of it, and it behoves us to 
put oe in order. es am in favour of orderly and 
peaceful arrangements being made with employers 
industrially, whenevee and wherever it is pendine to 
make them, so that we can the more effectually cement 
the Labour forces and focus them on Parliament. I 
believe that, to make this possible, there should be 
fewer unions and more unionism, fewer federations 
and more substantial bank balances, less log-rolling 
and more loyalty.” There is more in these sentences 
than meets the eye. Mr Barnes can see further ahead 
than most of the Labour leaders now to the front. 
If he retires, the Journal will lose its editor, and with 
it the ** Notes” which have been a feature in the past. 


The report of the Ironmoulders of Scotland tells the 
same story as other reports—of wages disputes, of nego- 
tiations, of attempted settlements, failures, on 
this case notices were given of a 5 per cent. reduction 
in wages on piece-rates, and of ls. per week on time 
rates. Conferences were held, but no settlement was 
arrived at, and the matter was for a time in abeyance. 
Then the employers’ secretary suggested another con- 
ference, which was held in Gane. when, after five 
hours’ discussion, together and apart, the offer of the 
employers was a reduction of 24 per cent. off piece- 
rates, and 6d. per week off time rates. These terms 
the representatives of the union agreed to, and recom- 
mended the same to the members. The matter was 
then relegated to a ballot of the men, with the result 
that they rejected the terms by a majority of 165—a 
small majority, but sufficient to ial the proposed 
arrangement. Moreover, the employers offered to 
postpone the date of the reduction to July 20; still 
the men rejected it, as did those of other unions on 
the North-East Coast. The strike mania was acute 
over a very wide area, and even now it has not wholly 
abated. e state of trade has not improved—in- 
deed, the slight improvement noted in the previous 
report has not been maintained. The condition of em- 
aoe is shown by the expenditure, which was, 
or the month, 3505/. 2s. 6d., while the income was 
only 1904/. lls. 1d.; the loss, therefore, amounted to 
16002. lls. 4d. The balance in hand at date was 
83,8067. 16s. 3d.. As the wages question is still un- 
settled, the districts are empowered to resist a reduc- 
tion if attempted in any shop. One shop only had 
attempted such reduction at date of report.. The 
union has selected a Parliamentary candidate to con- 
test a constituency when opportunity offers. 


The report of the National Union of Boot and Shoe 
Operatives states that trade was fairly good in the 
majority of branches ; this is satisfactory after a spell 
of bad trade and slack employment. There was a 
dispute at a Belfast firm over the wages question and 
conditions of employment, and the operatives reques 
that an investigator should be sent to Beltast to 
interview the firm, and arrange a settlement. The 
delegate failed to effect a settlement, and the workers 
remained on strike. The report alleges that the con- 
ditions of employment in the factory were about as 
bad as could be, and the wages earned did not exceed 
lls. or 12s. per week. The strikers are being supported 
by the union and from Federation funds. There was 

a dispute at a Bramley firm, the operatives having 








| struck work without the consent or knowledge of the 


council of the union, It seems that the cause of the 
dispute is a quarrel between the Leeds and Bramley 
branches, and the union is trying to amalgamate 
them. The indoor question is still causing disputes in 
London ; one firm is said to be disregarding the Board 
of Conciliation, and the union has called upon the 
central to take action, as the firm complained 
of is connected with it. The employers’ secretary 

mised to intervene if the matter was not settled 
locally, which he — might be done. An inter- 
view took __ but the | committee refused to 
deal with the case, as the operatives were on strike ; 
they considered that they should resume work and 
then negotiate. The dispute in the Rushden district 
was referred to arbitration, the award being given in 
the report.. It is under five heads, and appears td 
have given satisfaction to the ies. The sectional 
details in making a pair of or shoes are 80 
numerous that only a competent Board of Conciliation 
and Arbitration, with an expert as referee, can hope 
to deal satisfactorily with disputes in this trade. 





The Jronworkers’ Journal reports the transactions of 
the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel e for the North of 
England. The dispute at the Consett Iron Company’s 
works was settled by negotiations between the men and 
the company, and was only reported to the Board for 
approv: _ ns a mw _— covers seven 
processes altogether, to be paid for two ies 
respectively. There was a claim by the plied srt at 
the Stockton Malleable Iron Works for what is termed 
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** splitting money.” The claims of the men were con- 
sidered, and also the replies by the firm. The Board 

that there was not sufficient change of condi- 
tions and practice to warrant any alteration in the 
terms of payment during the currency of the sliding 
scale. One other case was considered and adjourned : 
the contractor complained of losses through slackness 
in trade. The view held was that the contractor should 
lessen the amount of labour employed for a time, but 
no final settlement was arrived at. In all these cases 
the value of the system of conciliation was manifest, 
for all grievances were courteously considered in the 
interests of all parties. 


The Trades and Labour Gazette reproduces a scheme 
for the reorganisation of the trade unions and labour 
councils ‘in the Metropolis, under the auspices of the 
London Trades Council. This body has been rather 
vacillating in its character of late years, and even now 
one does not quite see whether it is in favour of Free 
Trade and industrial freedom, or the reverse ; whether 
it is Socialistic in its tendencies or in favour of the 
industrial régime of trade unionism. Labour, of all 
things, ought to be sure of its basis, and should strive 
to act in accordance therewith. The Council seeks, 
among other things, to run candidates for local and 
municipal bodies, with a sustentation fund, which 
fund would enable the London Trades Council to 
control the action of the members so elected. 
What is wanted is greater freedom, not centralised 
control. Tammany is based on the latter principle, 
and we see its effects in New York. We do not 
wanta repetition of it here. The Trades and Labour 
Gazette is not satisfied with the Old-Age Pension 
scheme ; neither is it satisfied with Free Traders or 
Protectionists. It asserts that working people are just 
as bad off under one system as the other. This negative 
policy is not worthy of the Labour Party or any party ; 
it seems to mean that whatever is is bad. 


The shipyards on the North-East Coast were re- 

ned last week, and large numbers of men were taken 
on before the week ended. But the troubles were not at 
anend. The men on the Wear complain that they had 
submitted to a reduction, and are now called upon to 
suffer a second reduction, together with those locked 
out who resisted the reduction. The representatives 
of the employers and men had a conference, at which 
the matter was discussed ; the men’s representatives 
offered to accept 6d. per week reduction, but the 
employers insisted upon the ls. 6d. per week reduc- 
tion, as given in the lock-out notices, The one con- 
cession made by the employers was an extension of 
time for the men to consider their position upon the 
report of their delegates. At date of writing the 
result of the negotiations between the engineering 
sections and the employers had not been made known, 
though it is thought that the yielding of the wood- 
working section will influence the men towards accept- 
ance. 


Negotiations were re-opened last week in what is 
called ‘‘ the Hyde dispute” in the cotton trade. Mr. 
Askwith, of the Board of Trade, presided at the con- 
ference held last week. It was his original mission to 
secure the appointment of an independent chairman, 
but in going into the matter he came to the conclusion 
that he could narrow down the scope of the dispute, 
and suggest means for a favourable settlement. The 
employers, it appears, were prepared to terminate 
the dispute on the basis suggested, if the operatives 
concurred, Although the conference came to no final 
conclusion, it was reported that the chances of an 
amicable settlement were decidedly good. The em- 
ployés have really to decide upon the acceptance or 
rejection of the terms proposed. 


The position of the iron and steel trades remains 
unchanged. The markets on the eve of the holidays 
were dull and inactive ; there was very little demand 
for material, and ucers were unwilling to increase 
their stocks, with the result that in most cases the 
works in the Midlands were idle throughout Whitsun 
week, The Staveley Coal and Iron Company, employ- 
pg bungee thousand men, posted notices at the end 
of last week of a 5 per cent, reduction in the wages of 
about 1000 of their men, to take effect on and from 
June 15—that is, on Monday next. It is reported that 
other large firms in the Mid will follow suit, with 
the result that probably the wages of 15,000 men will 
be reduced. 


The first important judgment under the Trades 
Disputes Act was given last week by the Lord Chief 
Justice, in the case of a master plasterer and the 
National Association of Operative Plasterers. The 
plaintiff claimed for breach of contract from 
two skilled liola workers, and from the defendant 
association for inducing the men to break their con- 
tracts. eigenen was given inst the two men ; 
da , 251. each and costs ; but in favour of the 
association, the general secretary and the trustees 





being exonerated, as representatives of the union, 
under the Trades Disputes Act. 

The Welsh miners are still busy coercing the non- 
union men to join the Federation. t week a demon- 
s‘ration of about 300 men was made near the dwellings 
of non-unionist workmen ; then the women interfered 
and there was some fighting between the wives of the 
unionists and of non-unionists. It is a great pity that 
women should engage in this rowdyism. 


The three chief unions in the printing trades have, 
it is announced, resolved to federate, so that they can 
act unitedly in all matters pertaining to work and 
wages throughout the United Kingdom. Some such 
arrangement was inevitable after the decision of the 
London Society of Compositors to extend the Metro- 
politan area, which resulted in some friction between 
it and the Provincial T raphical Association. 
Four unions have united ; the benefits are to be uni- 
form, and are to be paid from a central fund. 


The idea of short time in the cotton trades applies 
to both branches, but the spinners complain of a 


shortage of the raw material rather than of the demand | ;, 


for cotton goods. If the spinners do not get the 
material, the weavers cannot work full time. It is 
the same in the United States as here. But the 
prosperity of the Lancashire cotton trade is incon- 
testable ; the dividends mostly range from 10 to 40 
per cent., very few being below 10 per cent. New 
mills are being erected, equipped with the latest and 
best machinery, so that production can easily overtake 
the supply of raw material. 





Aurine Rarttway.—An electric railway is being pro- 
jected for the Zugspitze, the highest Alpine peak on 
German (Bavarian) territory, rising to a height of 2920 
metres (10,000 ft.). A Munich company will build the 
pag ed which the Zugspitze is to be reached from Munich 
in three hours. The terminus will be at the summit itself. 
A hotel is to be built at the 7000-ft. level. 


A Srerzometrer Camers.—The great success of stereo- 
ey mer a methods in topography and astronomy 

as induced Dr. Pulfrich, of the Carl Zeiss Works, Jena, 
to construct a stereometer and a stereometer camera for 
taking measurements of near objects, for the use of artists, 
medical men, anthropometrists, architects, &c. The first 
attempt of this kind was made some time ago by Seliger 
with a camera of 20 centimetres base line ; with the aid 
of two photographs he measured a bust of Moltke, 10 ft. 
off, and the measurements were found to be correct within 
lmillimetre. The Pulfrich cepeneee is a double camera, 
and the two oe oagens are taken simultaneously without 
any shifting of the apparatus. The apparatus consists of 
the stereometer proper and the stereometer camera. Ina 
camera of 13 centimetres by 18 centimetres (5 in. by 7 in.), 
with a focal length of 150 millimetres (5.9 in.), the dis- 
tance between the two ‘‘tessar” objectives is 70 milli- 
metres (2}in.). ‘The shortest range at which the camera 
can be used is 0.5 metre (20 in.), and the width of the 
image produced is 215 millimetres (8.5 in.). The camera 
rests on a divided circle supported by three screws. The 
atereometer, or stereo-comparator, is provided with two 
micrometers, whose mechanism is such that the parallax 
to be measured is always equal to the sum of the two 
micrometer ings. 

Hypro-Pngvumatic IxsTALLATIONS IN Minzs.—The old 
idea of making water draw down the air with it in its 
natural fall, in order that the compressed air may after- 
wards do work, has recently been resuscitated. A very 
large plant of this kind for 4000 horse-power was opened 
more than a year ago in the Victoria Copper Mines, 
Ontonagan, Michigan, and was described in ENGINEERING, 
vol, lxxxiii., page 713. Previous to that the principle had, in 
recent years, been “4 on the canal which joins Liibeck- 
on-the-Trave to the E}be for the purpose of working the 
locks. The design of these locks, which we described 
some years was due to Hotopp. Another mine- t 
has tly put up by the Wasserkraft-Druckluft 


recen 
icate, of Miilheim on the Rhine, which makesa _— 


iS) 

“4 of these installations, in the Georg Mine, near Claus- 
thal, in the Hartz Mountains. The mines of this district, 
it is well known, have been worked for centuries, and the 
Mining Academy at Clausthal still retains its leading 
position. In these mines the undergound water had been 
utilised since the sixteenth century, and some 3000 horse- 
power are rendered useful. Years ago a Pelton wheel was 
mounted underground in the pit in question. The 
water is now taken down a vertical pipe, built up of 
conical am through the annular slits: of which air is 
sucked up during the descent of the water ; the pipe has 
an internal diameter of 8} in., and a length of nearly 
600 ft. The pipe enters the lower portion of a separator, 
a cylinder 15 ft. high and 43 in. in diameter, widens 
out in this cylinder so as to facilitate the liberation of the 
air, which the upper half of the cylinder. The com- 

ssed air passes through a float-valve and a pipe of 

2 in. diameter - to the level above, where it is dis- 
tributed to the different machines. Some 70 horse-power 
are thus rendered available. During the acceptance tests 
10 cubic metres of air of 5.1 atmospheres—73 lb. per square 
inch according to Gliick Auf, obtained per a, 
and the efficiency of the whole installation was calcula’ 
at 77 per cent., ay 20 per cent. better than with the 
Pelton wheel, which this installation e 
latter must have worked under unfavourable conditions, 
to judge by this low efficiency. 





THE HEATING OF. MODERN OCEAN 
LINERS.* 


By W. Car.itz WALLACE. 


TueE subject of this Fas y can hardly be said to come 
under the heading of Naval Architecture in the strictest 
sense, and on this account I feel I owe the Institution an 
apology for man my it before them. On the other hand, 
when we consider that the modern ocean liner has 
developed into a vast floating hotel, carrying many 
thousand souls, the importance, from a sanitary stand- 
point, of effectually ventilating every part of the vessel, 
and maintaining the passenger accommodation at an 
equable temperature can hardly be overrated. 

For v of even moderate size, some form of me- 
chanical ventilation has proved to be a necessity, as only 
by that means is it possible to ensure a rapid change of 
air throughout the passenger and crew accommodation in 
all kinds of weather. On the modern ocean liner, the 
higher priced state-rooms and suites are occupied much 
more during the day than was the case when a state-room 
was only a 6-ft. by 7-ft. box, with two or four berths in 
it, as the case might be. Passengers are ming more 
difficult to please and competition is becoming keener, so 
tbat ashipping company who wish to retain their patrons 
must equip their vessels with all the luxuries of a modern 
otel. maintaining the individual roomsatan equable 
temperature is not the least important of these, I propose 
to restrict the scope of this paper more especially to this 
problem. ’ 

Among the first ocean steamship companies to give the 
) serene of ventilating and heating the attention it 

eserves, the American Line are well to the front, as the 
St. Louis and St. Paul, built in 1895, were equipped with 
a very complete system, consisting of a number of pres- 
sure fans, placed on the boat deck, forcing air by means 
of suitable ducts into the principal state-rooms, public 
rooms, and alleyways, the air being warmed by passing 
over steam-heated coils, suitably arranged close to the fan 
discha Suction fans were also provided and connected 
to another set of ducts, for drawing away the vitiated air 
from the different rooms. This system has worked fairly 
satisfactorily as far as the ventilation is concerned, but it 
has been found impossible to regulate the heat in the 
state-rooms with any degree of certainty. 

Leading a double set of ducts throughout the vessel is 
expensive in first cost, and, as space is naturally restricted, 
the ducts require to be kept small; this necessitates an 
inc velocity of air in the ducts so as to get suf- 
ficiently rapid change of air in the rooms, as the power to 
drive the fans increases as the square of the velocity, and it 
becomes apparent that this, together with the increased 
skin friction consequent on the higher speed of the air, 
very greatly increases the cost of the operation. 

A very similar system of ventilation is fitted in the 
newer vessels of the Red Star Line, the warm air bein 
discharged, in these vessels, into the public rooms an 
alleyways on the different decks, exhaust fans for the 
removal of the vitiated ‘air being fitted, having ducts 
leading from the state-rooms, these latter being depen- 
dent for heat on the warm air from the alleyways being 
drawn in through Venetian panels in the doors to supply 
the place of the vitiated air drawn out by the exhaust 
fans. In cold weather, it is found that this system is 
inadequate to warm the outside rooms even when the 
temperature in the alleyways and other parts of the ship 
is high, and the inside rooms much too warm. In summer, 
with the outside temperature uncomfortably high, this 
system is worse than useless as a means of cooling the 
vessel, as observation has shown that the air discharged 
into the alleyways, &c., by the pressure fans is, for 
several easily-explained reasons, from 5 deg. to 10 deg. 
Fahr. above the temperature of the outside air, and, as 
the exhaust fans alone are not of sufficient capacity to 
ventilate the vessel, there is no alternative in warm 
but stormy weather between having the vessel uncomfort- 
ably hot through forcing in fresh heated air, or stuff and 
ill-ventilated, ugh depending entirely on the exhaust 
system. 

To get over these difficulties numbers of other schemes 
have n tried, as, for instance, making the ventilation 
and heating systems more or less independent of each 
other, the heat in these cases being supplied by individual 
steam or electric heaters placed in each state-room, and 
more or less under the control of the passengers them- 
selves, the ventilation being effected by exhausting the 
vitiated air from the rooms and alleyways, the fans and 
ducts being of sufficient capacity for this purpose, the 
fresh air entering by storm-proof ventilators, doors, or 
other openings in the passenger accommodation. This 
system the advantage of enabling the heat to be 
regulated without affecting the ventilation in the state- 
rooms, the temperature there being adjusted to suit the 
varied ideas of the occupants. That this adjustment is 4 
matter of no small importance will be vouched for by any 
chief engineer in the Atlantic service ; for, should he b 
so unfortunate as to have Americans and Englishmen in 
state-rooms supplied from the same warm air ducts, he 
will have a condition of things which will give him con- 
siderably more worry during the voyage than wil! the 
main engines. ? 

ere are so many manifest objections to placing 
steam-heaters in all the rooms, that it is hardly necessary 
to enumerate them. They are apt to cause an un- 
pleasant smell when first turned on, the multiplication of 
valves and pipes is a very serious evil, to say nothing 
of the risk of some of the heaters freezing and bursting 
while the vessel is lying in port in winter on the American 


side. . 
On the other hand, electricity lends itself admirably to 


* Paper read before the Institution of Naval Archi- 
tects. 
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individual heating at very small initial expense, as every 
state-room is wired for lighting, and it only becomes 
necessary to increase the size of the wires to provide for 
the extra current. The only objection to its extended use 
hitherto has been the cost of operation. 

With on — of meeting the Set dinidecl 
enumera' and dispensing, if possi wit vidu 
heating, there has been installed on board the Lusitania 
and the Mauretania an elaborate system of heating and 
ventilation, which is fully described and illustrated in the 
Lusitania nomber of ENGINgERING (August 2, 1907), and 
the Mauretania number (November 8, 1907). this 
work was carried out by the Thermo-Tank Ventilating 
Company, Glasgow, an as think, without doubt the 
best and most thorough scheme so far supplied to any 
vessel. One special feature which, in the opinion of the 
writer, will be found of great advantage in warm weather, 
is the possibility of peng able to reverse the direction of 
the air currents in the ducts, the fans under these con- 
ditions exhausting the foul air from the rooms in large 
quantities, thus causing fresh air to be drawn in through 
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open side-lights, doors, windows, ventilators, and other 
available openings. 

With regard to the practical working of the system, I 
believe it has given excellent results as far as the heating 
= ae e = Sargon anemnemnes is con- 

rned, in the ic rooms open spaces in 
the passenger  sccommodation. Unfortunately, from 
structural and other reasons, it has been found impossible 
to avoid supplying inside and outside state-rooms with 
warm air from the same thermo-tanks ; on that account I 
fail to see how it is possible to supply a sufficient quantity 
of fresh air at the same temperature to ensure proper 
ventilation to both these classes of rooms, at the same 
time keeping them at the same temperature. 

It is only necessary to glance at the plan of the engine 
and boiler space of these vessels to appreciate the enor- 
mous amount of heat which must be radiated from sur- 
faces inside the hull. The major portion of this heat, 
no doubt, escapes by means of the funnel-hatches and 
engine-room and sto! upcast ventila but still a 
large amount must be conducted through the decks, bulk- 
ope. casings, &c , tending to warm up the interior of 
oo Nena sunaats thee must be many ignide cam, even 

up as promenade deck, which wi uire 

butay small amount of additions! heat to make them 
comforta even in the coldest weather, whereas, for the 
outside rooms on the same deck, with one side, and in 
sides, exposed to the weather, a large 

amount of heat will berequired. That this internal heat, 
80 to speak, exists in a vessel, is borne out by observa- 

















tions under all conditions of weather conducted on the 
ss. St. Paul, which show that unoccupied state-rooms, 
depending on their position in the vessel, maintained a 
certain definite temperature above the outside air through- 
out the voyage. 

_ From a careful analysis of the different systems of heat- 
ing, I am led to the conclusion that the one best adapted 
to steamers is a combination of a system 
similar to that fitted on board the Lusitania and re- 


tania, supplemented by a system of individual electrical | pla 


—e e whole combination being under automatic 
control. 

Until very recently there has been no reliable auto- 
matic device for regulating the temperature of a room 
warmed by an electric heater. Numbers of electrical 
thermostats have been patented, but they have all failed 
under the test of practical application, and, whatever 
possible success they may have attained on land, they 
were absolutely useless on board a steamship, owing to 
their extreme sensitiveness to vibration. 

Some years ago the attention of Dr. Geissenger, surgeon 
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of heating current when properly regulated, and that in 
such case the cost of pdm a heating is moderate, is 
clearly demonstrated by the following report of, and de- 
ductions from, a series of observations taken during several 
voy of the St. Paul and Oceanic between November 
“ 7, and January 25, 1908. 
he surgeon’s cabin is an outside room situated on the 
first covered deck, and is 7 ft. 6 in. by 8 ft. and 7 ft. 6 in. 
high. The ceiling of the room is composed of the bare 
ting and of an exposed deck. The outside 
panelling is entirely uncovered between two frames, and, 
therefore, this area is practically exposed to radiation 
through the steel hull to the external air. : 
The cabin is provided with a liberal supply of fresh air 
through a duct and 4-in. by 4-in. uptake, and the door is 
arranged with the customary Venetian panel. The venti- 
lation, therefore, is quite up to the standard, and for 
certain reasons the incoming air is rarely or but slightly 
heated. For this particular room the demand on the 
heat supply is therefore inly as heavy as that of the 
ordinary promenade-deck state-room. The room is 
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of the a s. St. ros, yA drawn to oe hay «oy - A od some 
means of regulating tem re in 8 room 
which was supplied with an cleotric heater, as he found 
that if he left the heater on while absent the room became 
much too hot in moderate weather, whereas, if turned off, 
the room became too cold. Any attempt to use existing 
thermostats was an utter failure, as he at once found that, 
owing to vibrati the switch con the heater 
would be pee in a few hours, and the contact 
points of the thermostat itself ruined through oxidisa- 
tion. Asa final result of his Sraienn. 
ceeded in constructing an electrical which 

itive in its action, controls the temperature within 
Pdeg. Fahr., is absolutely unaffected by vibration, and 

uires only 2.75 watts for the con current. — 

or use in state-rooms, the instrument is a combina- 
tion of two thermostats in one case, the one set for a day 
temperature of, say, 68deg. Fahr., the other for a night 
temperature of, say, 64 deg. Fahr., both these tempera- 
tures being easily adjus' ‘to suit the requirements of 
the occupant of the room. , ‘ 

The use of © lower sighs tampenntase io vert Geveabie 
from health point of view, but it has also an important 
bearing on the quantity of current necessary to maintain 
this lower temperature as will be seen later. To change 
from the one temperature to the other, it is only neces- 
sary to throw over an electric switch, when the thermo- 
stat takes care of the rest. The thermostat has now 
been in use in Dr. Gei 8 state-room for two years 
with perfect oa 

That there is a very important saving in the amount 









warmed by one of the sequins electric heaters manufac- 

tured by the Consolidated -Heating Company, of New 

ras ty, which consumes 8 amperes at a pressure of 
volts. 

For the purposes of observation the days were divided 
into two cag ply ,8 a.m. toll p.m., and 11 p,m. to 
8 a.m.—which in the following data are referred to respec- 
tively as “‘day” and “night.” {See Chart, Fig. 1, annexed.) 

During the day the temperature was kept at 69 > 
Fahr., and at night at 64 deg. Fahr., by means of the 

i ger thermostat. f tab was 
arranged to operate on a switch which controlled the 
amount of current supplied to the electric heater afore- 
mentioned. In the circuit between the said switch and 


external 
coming air for both day and night periods. 
‘All ‘these data are plotted in the charts herewith, 
ig. 1 being the graphical record of the east-bound trip, 
Fig. 2 that of the west-bound trip. Summing up 
tak ng results were 


en, 
ith reference to the remarkable difference in power 
in mgm porens, © Rowid be Sete’ 
the consumption night is so much smaller 
that for the day, because the actual time of observa- 
is much shorter, and also because the amount of bent 
to raise the warmth of the room from the night 
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temperature to the day temperature is comparatively 
. and, naturally, it appears in the total reading for 
the ° 

d SumMARY OF OBSERVATIONS, 


Voyage No. 151, Kast, 8.8. ‘* St. Paul.” 





| | 
— Day. ‘Night | Day. | Night 
| deg. | deg. | kw. | kw. 
Average external temperature -»| 47.1") 44.8 } 
Average temperature of incoming air 
—ventilation .. es oe --| 64.8 | 64.4 
Actual consumption by wattmeter_.. - rf 
Extra electrical energy consumed by lamps and) 
resistance .. ds ée oe ow oe =a 
Net consumption .. 


Total for trip 





31.9 4.8 


3.4 


‘| 8.2 
| 49.1 kw. 
! 


40.9 





Voyage No. 152, West, S.S. ‘‘ St Paul.” 
Day. “Night 


kw. | kw. 


Day. | Night 


deg. deg. 
45.5 44.7 | 
64.8 | 
64.9 


Average external temperature ‘ 
Average temperature of incoming air 

—ventilation .. oe ee oe \e 
Average temperature of room .. -| 69 
50.6 


9.5 


-| 60.1 | 9.6 
69.7 


Actual consumption of wattmeter ds ry e 7.1 
Extra electrical energy in room consumed by lamps 
resistance os ve +s o4 io 2.5 


Net consumption .. 
Total for trip 








The following observations, conducted recently on board 
the s.s. Oceanic, should be of interest to naval architects. 
showing as they do the average expenditure of electric 
energy of a typical and purely electrical system of heat 
ing, where the passenger has complete control of the 
heaters. . 

The halls and public rooms of the vessel are heated by 
means of steam coils, whereas the state-rooms on the two 
upper decks are heated by electric heaters, consuming on 
an average 1200 watts per hour each. These rooms being 
on the promenade decks are ventilated by means of ducts, 
one to each room, having an intake close under the deck 
in the centre of the outside alleyway or em, 
leading from thence into the side of the deck-house, down 
the side of state-room behind the casing, and opening to 
the room through a ported slide, just behind the electric 
heater, which is placed under the sofa. The doors have 
solid panels, movable louvres being fitted at the top of the 
room between the beams and leading into the hall-ways. 

Through the courtesy of Mr. Blake, superintendent 
engineer of the White Star Line in Southampton, an 
accurate record was kept of the consumption of current 
used in heating the state-rooms of this vessel during one 
round voyage, Figs. 3 and 4, page 799, being the nes 
record of the west and east-bound trips respectively. 

It is worthy of note here that, though this ship was 
originally fitted with multiple-circuit heaters and switches, 
giving medium, low, and maximum heat, it was found 
advisable to substitute simple heaters of maximum capa- 
city, as the finer-sized wires of a divided circuit-heater 
frequently burnt out and gavetrouble. I» was also found 
that the average passenger did not possess sufficient 
mechanical knowledge to master the uation of the 
switch, and was disposed to throw the blame for any 
extremes of temperature on to this mechanism. 

Anyone who has had sea experience will Sapretate the 
foregoing observation of the mental apathy o 
of ol cues; for, if a passenger is to be made comfort- 
able, it must be accomplished without effort on his part, 
-_ I believe ong he Men = ouin number of ip 
aints regardi: eating ventilation are really due 
to the seuengete neglect or inability to help himesalf b 
the means of regulation provided, in any properly install: 
system. oh 

As a means . determining the actual amount a 
current necessary to maintain a given temperature in the 
rooms of the Oceanic, a test was made on January 28, 1908, 
while the vessel was lying in dock in Southam 
a representative room on the shelter-deck. T' 
9 ft. by 9 ft. by 8 ft. 3 in., with two square ports and 
one exposed side, the ventilator and heater being as 
already described. The heater was tested, and found to 

ume 1045 watts. The external temperatures were 

deg. at the beginning, and 42 deg. at the end, of th 
test. room, which had been closed for three da 
was found to be at a tem ture of it deg., and, 
deduction, the effect of the internal heat (I) was Gotimated 
to be 10 deg. (that is, the room would have been at the 

ard temperature of 70 vy be the external tempera- 

ture had been 60 deg.). The heater was run full power 
till the temperature reached ¢94 deg., when, after several 
teats, it was found that, if the heater were on for a period 
of two minutes and off three minutes, the temperature re- 
mained constant at 694 deg.; the radiation expressed in 
terms of electrical energy was therefore determined to be 
418 watts ir hour, when the external temperature was 
42 eo the internal heat, as ree 10 deg., 
and this special room may be ex by the 
equation W = 24 (R—E-I), where W equals 


hour, R equals temperature at which the room is to be 
pA i E is the external temperature, and I the 
internal heat. 

Tt was found that 520 watt hours were required to raise 
the temperatite of the room from 64 deg., the night 
tem re, to 69 deg., the day temperature, in addition 


to the amount radiated. 
It will be noted that I have plotted on the chart of the 


, 
A . 





Oceanic a curve of theoretical consumption of energy 
based on the foregoing formula, with an assumed tempera- 
ture for room of 69 deg. during the day, and 64 deg. at 
night; and, in view of the large difference between the 
theoretical and observed consumption of energy, it may be 
well to consider in what way the conditions at sea may 
modify the observations of heat dissipation taken in port. 

The ventilation of the room, depending as it does on the 
force and direction of the wind, is, no doubt, greater at sea 
than in port; but, assuming that the extra amount of air 
entering the room was 10 cubic feet per minute, the con- 
sumption factor would be increased by 4 (R—E), or, 
oem. from 24 to 28, or about 16 per cent. 

n the other hand, the internal heat ([) would be natu- 

y r with the boilers in full operation. On the 
8.8, St. Paul, I has the values of 8 and 12 in port and at 
sea respectively. This correction, if applied to the 
Oceanic, would increase I from 10 to 15, and decrease W 
by 120, or about 28 per cent. The adjoining rooms and 
hallways would also be at a higher temperature; there. 
fore it seems safe to assume that the estimation of elec- 
tric energy in port is in excess of the sea requirements. 

The records of actual consumption were obtained by 
running the heaters of the state-rooms from one machine 
during the entire voyage, and reading the ammeter every 
two hours. The external temperatures were also taken 
every two hours. 

The ss. St. Paul, sailing from both ports three days 
later than the Oceanic, encountered different tempera- 
tures, and the consumption, as recorded for comparison, 
is corrected for these differences, the equation for this 
vessel being W 20 (R—E-—I) for radiation, + W 2v 
(R—A) for ventilation, where I = 12, and A = the tem- 
perature of the incoming air. 

Summary of Observations on S.S. ‘‘ Oceanic.” 


| 
Voyage ‘Vest. | Voyage East. 


Day. 
672 





Observed consumption of electrical | Day. 
energy in watts .. oe -- | 872 
Calculated consumption a 
Observed consumption on s.s. St. 
Paul, automatic control corrected 
for difference in temperature .. 
Apparent waste on each room, 
8,8. Oceanic .. we oe oa 
Waste on voyage of seven Gays, 
each room, in kilowatts .. pa 
Total waste night and day in kilo- 
watts .. mp - os o 
Number of rooms occupied. . ¥e 
Total waste on rooms occupied, in 
kilowatts & oo oe 


Night. Night. 
844 644 


| 555 875 | 49 


296 
467 











In presenting these records to the Institution, I have 
divided the consumption by the number of rooms occupied 
on the trip by passengers. It is obvious that at no time 
were all the heaters in use, owing to the wish of some of 
the occupants for cold air, and that the reduction to an 
average of one room is rather unfair to a comparison of a 
definitely-heated room, however valuable to the engineer 
as an average daily record of power used. : 

The records of the Oceanic are especially interesting, in 
that they show the consumption of energy in two extreme 
conditions. On the west-bound voyage this — | ame 2 
through exceptionally cold weather, as eviden y the 
average tem ture, 37.6 and 35.8 day and night; 
whereas, onthe east-bound passage, the average tempera- 
tures were 53 and 52.4, temperatures more in keeping 
with the month of May. e 

In this connection it is surprising to find such a small 
difference in the consumption of power between the two 
voyages, thus proving the statement already made, that 
the average passenger does not use his heater with reason, 
or even cater for his own comfort in the smallest d 

It will be noticed that the corrected consumption of the 
s.s. St. Paul comes into very close agreement with that 
calculated for the Oceanic, and verifies most strongly the 
basis on which the latter calculations were made. 

On the charts of the s.s. St. Paul (Figs. 1 and 2) the top 
lines show the temperatures of the room, ventilating air, 
and external air. The room tem tures are shown for 
convenience as 8) ly broken lines, though the change 
from high to low, and the reverse, necessarily takes some 
time. e other temperatures are recorded in curves 
joining the average for the period, and do not show the 
hourly variations that are actually found in the ventilating 
air, when steam is turned on. 

Combining the known data as to engines, dynamos, and 
cost of coal with the results of the observations above 
referred to, we obtain the following results :— 

Source of Power: Compound Direct-Connected Dynamos 
of about 90 Horse-Power. 
percent. 
- 85 Coal per L.H.P. 
Dynamo efficiency. 90 » »» Elect. HP. 
lectrical net efficiency 76} » 9» Kilowatt 
Cost of coal in bunkers, 4 dols. (16s. 5d.) per ton, 2 cents (1d.) per Ib. 

» 9 per kilowatt-hour—say, 1.2 cents (2.4 farthings). 

Taking the cost for coal at 1.2cents per kilowatt, which is 
certainly a low estimate, and applying it to the estimated 
waste ot electrical energy, in case of the Oceanic we 
get for the west-bound vo’ a loss of 33.92 dols., and 
east-bound 52 dols., or on round voyage, say, 86 dols., 
or 17/. 13s. in heating 49 state-rooms. For seven round 
vo: per year, during which heat is certainly advis- 
able, beat tae 1237. 11s. per annum, which might 
be saved by placing the heaters under automatic control, 
so that, regardless altogether of the luxury of definite 
temperatures, the subject becomes a matter of some 


financial im 
To apply this system of thermostat control as an 
adjunct to the thermo-tank system, it only 

necessary to fit a specially designed electrical arrange- 


Ibs. 


Engine efficiency 3.5 
4.4 
5.9 





ment for operating the steam supply to the thermo-tanks 
supplying air to the state-rooms, this arrangement being 
under the control of a Geissenger electro-thermosta: 
adjusted to regulate the temperature in the air ducts so 
as to maintain a comfortable temperature in the inside 
rooms. To attain this object the temperature of the air 
leaving the thermo-tank can be kept constant, or the 
thermostat so as to maintain a constant difference 
of temperature between the said air and that outside as 
may be found most effective. The additional heat for the 
outside rooms is supplied by individual electrical heaters 
under the control of thermostats placed in each state- 


room. 
A glance at the graphic record of temperatures on the 
two trips of the s.s. St. Paul at once shows the inability 
of the engineering staff properly to regulate the tempera- 
ture of the air as supplied to the vessel, so as to compen- 
sate for the changes of temperature outside. In Aan ty of 
larger size, where the number of thermo-tanks is very 
considerable, the necessity for automatic control becomes 
apparent. ‘ : 





CATALOGUES. 

Messrs. ALFRED Herpert, Limitep, Coventry, have 
recently sent us their latest edition of Section A of their 
catalogue, which is devo’ to milling-machines. In 
addition to full descriptions of their horizontal and vertical 
milling-machines, it gives iculars of various acces- 
sories, cutters, arbors, &c. It contains additional matter 
on, or illustrations of, plain dividing-heads, of roller- 
steadies, of formed and of coarse-pitch cutters, not ap- 
pearing in previous editions. It is, perhaps, needless to 
say that full particulars are given on the working and 

he machines, the tion of work for the 
machines, &c., as attention to these matters is always * 
given by Messrs, Herbert 


We have received from. Messrs. Hodges and Co., of 
14, Devonshire-square, Bishopsgate, E.C., a circular de- 
scribing their steam-turbine blowers, for supplying air to 
forges and cupolas. The turbines are of the impulse type, 
velocity compounded, a single wheel being om 9 to which 
the steam, after making one through the buckets, 
is returned by suitable guides, and then traverses the 
buckets a second time. The brackets are milled out of 
the solid, and the wheels can be run at very high peri- 
pheral velocities, which in some cases is as much as 650 ft. 

r second. The standard sizes now made by the firm 

ave rated capacities ranging from 300 to 10,000 cubic 
feet of free air per minute at a 10-in. water-gauge, or 
about two-thirds the quantity stated against a 20-in. 
gange. The makers claim that while these two blowers 
eliver a very steady blast, they are more economical in 
steam than the belt-driven blowers commonly employed. 


The Harvey Engineering Company, Limited, of 224, 
West-street, Glasgow, have recently issued a very com- 
plete catalogue relating to sugar machinery. In the 
commencement of this pamphlet are shown two drawings 
of an historical character—one of them of a marine engine 
built in 1815, and the other of a sugar-mill constructed 
in 1816 by James Cook—to which firm the Harvey 
Engineering Company, Limited, are successors. This 

mphlet gives illustrations of large nine-roll crushers 

riven by one engine, and of a variety of crushing-mills, 
some of them of the Bekker and Krajewski types. In- 
stallations, electrically or belt-driven, are also shown. 
Harvey’s patent evaporators are fully described and illus- 
trated, as are also the ‘‘ Express” vacuum pans, sand 
filters, crystallisers, Weston centrifugal machines, water, 
belt, or electrically-driven. Megass-burning furnaces 
suitable for various types of boilers are also illustrated 
and described. An historical review of the sugar industry 
of the world also forms a feature of this pamphlet. 





BgonzE For Encines, Guns, AND MARINE PURPOSES. 
—The Zeitschrift des Ocesterr. Ingeniewr wnd Architekten- 
Vereines contains data on the various qualities of bronze 
used in Austria-Hungary for mechanical purposes, for 

uns, and for use in marine engines. The quality 
oon mark ‘‘A” yields castings which, it is stated, 
can replace with advantage nickel-steel parts forged and 
machined down from the solid. This quality has a break- 
ing strain of 65 to 75 kilogrammes per square millimetre 
(402 to 47.6 tons per square inch), with an elongation of 
15 to 6 per cent., and is used in the manufacture of guns. 
The article gives particulars as to tests of the various 
qualities micro-photographs of sections. The Mit- 
teilungen iiber Gegenstiinde des Artillerie und Geniewesens, 
Vienna, contains, on the other hand, data on firing trials 
made with Austrian bronze mountain and field guns and 
field howitzers, the results of which, so far as can be 
judged from some of the figures given, are satisfactory. 

t concludes by stating that, in a general way, it can be 
taken that the ballistic conditions up to the 2000th round 
—in the case of the field howitzer, up to the 4000th round 
—remain unchanged ; and that, after the above number 
of row the loss in velocity is so small as not to be 
appreciable in practice. Une field gun of bronze, how- 
ever, lost in muzzle velocity 5.8 metres (19 ft.) per second, 
or much over 1 cent., between the 1782nd and the 
2284th round. This loss in muzzle velocity is probably 
small when considered alone, but is a large one when com- 

with the performance of modern steel field guns, 
‘or the latter are still considered ically new after 
they have fired their 2000th round. The advantage of 
bronze guns—and probably the main advantage—is that 
they retain a large ion of their value as scrap; 
they can be re-cast and machined afresh with but com- 
paratively small expenditure; but it is difficult to believe 
that they can have the life of steel gu notwithstanding’ 
the good vesaite of pls ical tests on the ze with whic 
they are made, vepuadaced above. 
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Comritep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1907. 
; iewe given in the Specification Drawings is stated 
TM cach ease; where none are mentioned, the Speoifation ts not 


inventions abroad, the Names, 
de.» of Seccifcations may be obtained at the Patent Oftce, Sale 
, 25, pon 8, Chancery: tra at 

he uniform 
The late of the od the acceptance of a Complete 


i is, in each 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement the of a Complete Specification, 
ive notice at the Patent O, of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 
AGRICULTURAL APPLIANCES. 


1943. H. J. Marshall, Gainsborough. Thrashing- 
Machines. [5 Figs.) January 28, 1908.—This invention relates 
to what is know in thrashing-machine mechanism as the “ con- 
cave,” which partly surrounds the thrashing-drum, and di 


ons, or attracting, piece, which causes it to make a sudden 
and d te jump, thus giving a quick break to the relay circuit. 
K is the shunt-wound et, H, H? are the movable 

fields. and F, G the conductors, as in the aforesaid 
specification. H3 is the piece of magnetic material, secured in 
such a position that it begins to ise its infl on the 





Fig.1. 








to the usual methed of construction, is com of a series of 
flat iron bars running lengthwise or lel to the axis of the 
drum, and spaced so as to form a ng or grid. At the lower 
end of the concave the usual practice is to attach what is known 
as a straw plate, over which the straw passes to the shakers of the 
machines. This plate is sometimes perforated, to allow the corn 
to drop through to the riddles, instead of passing over to the 
shakers; but it is fo that when the straw is made with 

rforations the of corn are liable to be cut and cracked. 

e object of the inyention is to obviate this defect by providing 
an attachment i of a series of prongs in p of the 
straw plate, by means of which the corn can fall through to the 
riddles without being-cut, cracked, or split. According to the 








invention, there is provided, in addition to the ordinary bars a of 
the concave, a bar b at the extreme end of the same, which 
carries a series of prongs ¢, preferably constructed of round iron, 
and riveted at one end into the bar b, being free at the other end. 
These prongs ¢ are placed at right angles to the axis of the drum, 
and are spaced at suitable distances apart, so that the straw, with 
any thrashed grain which may be retained in it, is thrown against 
the prongs by the action of the drum A, when the grain falls 
through the — and the straw passes over the prongs to the 
shakers. In the arrangement shown by Fig. 1 the prongs ¢ are 
made so that their distances from the drum may be adjusted. 
This is effected by forming a hinged or swivelling attachment to 
the concave, the other end of the prongs being supported by a bar 
which may run the full length of the concave, or it may consist of 
gue — of — Au at either ed 4 ba a = 

, pass through loops in the prongs c, and through slots in the 
sides of the machines, and are held in position by lock-nute. 
(Accepted March 25, 1908.) 


ELECTRICAL APPARATUS. 


11,814. W. H. Scott, Norwich. Circuit-Breakers. 
[2 Figs] May 21, 1907.—This invention relates to circuit- 
breakers of the type in which the main circuit is completed by 
means of an elect ugnetically-operated switch, and broken by 
the opening of the relay circuit which operates this electro- 
magnetically-operated switch, and particularly to an operating 
device of the kind described under Application for Letters 
Patent No. 29,639, of 1906, in which a large range of adjustment is 
provided by the use of a shunt-wound electro-magnet turning on 
ite own centre on ball-bearings, which magnet produces a mag- 
netic field in a suitably arranged gap, in which gap the main 
current (or a definite part of it) flows through fixed conductors, 











80 that the magnet is deflected round its centre with a force | Tor 


Proportional to the main current flowing. The function of the 
moving magnet is, in the case of an overload or excessive current 
flowing in a fixed conductor, to break the fine-wire high-resist- 
oy circuit which operates the main switch. The current in 
_ circuit ig very small, but its inductance is generally high, so 

ts considerable amount of opening is required in order to 
@ake the break take place quickly ; and the object of the 
Present invention is to overcome difficulties which have been 
encountered in getting a sufficiently quick and definite break, 

ticularly in the cases where a retarding device is used, 

use of the extra force 


wid required to open this relay circuit 
€ enough to quickly make a definite break. To obviate 
these difficulties a short-circuiting, or attracting, piece of mag- 


etic ‘iaterial is employed in such a position that it comes into 
— ‘on, OF exercises its influence, when the moving magnet is 

ne round to nearly its position of maximum deflection, the 
moving magnet, except towards the end of its travel, being out of 
of the short-circuiting, or attracting, piece ; 
moving magnet attains the position to break 
it comes under the influence of the short- 


t just before th 
the relay clreuit,. 
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movable magnet when near its maximum of deflection, so as 
to cause the magnet to make a sudden and definite jump, and 
quickly break the relay circuit by any suitable device, such, for 
i , as an arm d to the magnet, and provided with 
a piece of insulating material bearing on the spring arm R® carry- 
ing the contact R3. (Sealed May 21, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4067. T. Parker, London. Retorts. (2 Figs.) Feb- 
19, 1907.—This invention relates to the production of a 
y-coked fuel under the conditions and in the manner de- 

scribed in the Specification of British Letters Patent No. 14,365, 
1906, and has for its object to provide effective means for the gas- 
tight closure of the discharging aperture of the retort used in 
the distillation, and te effect the closure from the top of the 
retort. The retort is of oblong section. d is a hinged bottom 
cover-plate, which closes the discharging mouth and carries the 
burden of the charge. This bottom cover-plate d is mounted 
upon a spindle ¢, conveniently carried on under face of the 
retort, and means, comprising a rod f passing up alongside one 













of the walls of, and operated from above, the retort, are provided 
by which the plate @ may be turned upon its spindlee. The 
upper extremity of the rod f is screw-threaded and projects 
above the upper cover-plate of the retort, passing through a 
stuffing-box t. The screwed extremity of the rod f carries a 
hand-wheel k, and between a sleeve or collar J and the cover- 
plate or gland of the stuffing-box ¢ a spiral spring m is arranged. 
This spring exerts a pressure tending to force the sjeeve or collar! 
and hand-wheel k upwardly so that the pressure imposed on the 
rotation of the hand-wheel for the of lifting the plate d 
— be, in fact, transmitted through the spring m, and compen- 
sation provided for the contraction and expansion of the rod /. 
(Sealed May 7, 1908.) 


GUNS AND EXPLOSIVES. 


The Whitehead Torpedo Works (Wey- 
Limited, and F. W. Dodd, We th. 
(3 Figs.) January 25, 1907.—In lo engines 
that employ heated fluid as their motive power, it has n 
found that the slide-valves controlling the admission of the heated 
fluid to the cylinders are liable to become overheated, and to 
expand unduly or become distorted. It is the chief object of 
this invention to provide means for preventing, in a large 
measure, this heating, and consequent undue expansion or dis- 
tortion of the valves. The valve is made of hollow form, and the 
outer end is sufficiently prolonged to pass through an aperture in 
the outer end of the valve. , the external water being thus 
bled to flow freely into the interior of the hollow valve, and 
cool it. The prolongation of the valve is fitted in the aperture so 
as to be approximately air-tight, and metallic or other packing 
rings may also be provided. A is the cylinder, B the valve-casing, 
the ‘protongetion that extends through the end 

e ion te 8 e 
valve-casing, to enable the external water to flow into 
space Ol. The ion C2 is formed with an 
enlarged portion, which works in, and clovely fite, a packing-ring 





surface that bears *gainst a ang sue 
B! of the valve-casing, the said packing-ring being 


- | of the furnace. Both producers being worked together, gas 


held in place by a screw- retaining-ring. A portion of 
oweee: to which the slide-valves are subjected will 
be relieved by reason of the inner annular surface of the enlarged 
portion C3 being opposed to the active annular surface of the 
valve ©, and less work will be thereby thrown on the cam or 
other contrivance employed to operate the said valves. The 
valve slides with its cylindrical working face upon the corre- 




















Fig. 7. a’ 
c 
oe 
A 
A 
, 8 
A ics 
4038) 
ding face of the annular space from which the B6 opens 
into a cylinder A, and its spindle O° slides in guides B/ in the 
exhaust chamber A!. Heated motive fluid is supplied to the 
BS, as is well understood. In . 1 the parts are shown in 


e position they occupy when fluid 
cylinder ; in Fig. 2 they are shown in the position they occupy 
when the exhaust is taking place. The course of the fluid 
indicated by arrows in each case. (Sealed May 14, 1908.) 


17,338. Sir W. G. Whitworth, and Co., 
Limited, and E. W. Lio < New 
‘Tubes. (6 Figs.) Sal 29, 1907.—This invention 


relates to torpedo-tubes, and its object is to provide improved 
means for actuating the inner door of submerged jo-tubes, 
so as to enable them to be rapidly and securely operated. 1 is the 
inner door supported on a pivot carried by two links 3, which 
are connected to the bifurcated lever 4 pivoted to the door 
frame5. One branch of the lever4 is extended to form a work- 
ing handle, the whole forming a powerful knuckle gear, the 
result of which is that after the door has been closed it moves 
slightly across its seat—that is, at right angles to the axis of the 
tube, thus causing wedges or inclines 8 upon it to be forced into 
corresponding sockets on the frame, and the door to be thus 


Fig.1. 





When the work 
outwards the door is moved by the links tow 
hinge, and the wedges or inclines are drawn out of the sockets 
on the door frame, and the whole is then swung to the open 

ition. To prevent the door from being opened when water is 
n the tube, a safety-hook 13 may be fitted on the door, so that 


forced firmly on to ite seat. lever is pulled 


the axis of the 


when the door slides into the sockets this safety-hook f 
projection on the door frame, as soon as the water fills 
the tube it presses a spring plunger out through the door and 
over the hook, to prevent it being lifted. When the water 
drained from the tube the spring returns the plunger into the 
door, and allows the hook 13 to he lifted, when the door can be 
| pulled open by the handle. To close the door it is only necessary 
| to swing the working lever quickly towards the tube. when the 
door will lock itself automatically. (Accepted March 25, 1908.) 


MINING, METALLURGY, AND METAL- 
WORKIN 


d. 

13,804. F. C. Siemens, Westminster. Regenera- 
tive Furnaces. [4 Figs.) June 14, 1907.—This invention re- 
lates to regenerative furnaces of the kind wherein two gas-pro- 
ducers or two sete of gas-producers are worked together, or con- 
tinuously, and the gases therefrom can be admitted at either end 

of the According to the present invention, a prod 
| or a set of producers, is provided at each end of the furnace, 
the producers, or sete of producers, are oted with each 
| by a flue or pipe which passes over the the ws) 


| supplied by both to ends of the furnace, and in this manner 
an equable temperature is properly maintained. There is a gas 
port @ at each end of the furnace- bed b, and also a second port c, 
which serves as an air port when the gas is admitted through the 
valve d at the corresponding end of the furnace, and as an exhaust 
port for the products of bustion when the admission of gas is 
at the other end of the furnace. The air-regenerators ¢ operate 
alternately in the usual manner, the air being admitted by 


overa 
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valve vous soning alternately through the flues j to one or other | 
of the two air-regenerators. e gas producers f are situated at 
each end of the furnace, and are connected by the flue g wherein 
the valves d work. By this arrangement each producer may 





















At 7 YY ZY G 
ease ee 7/7 Y YY); 
, S/// 





















































































supply gas for its own end of the furnace, but when, as frequently 
happens, this is not the case, the supply is supplemented from 
the producer at the other end, and fluctuations of temperature 
are avoided. (Sealed May 21, 1908.) 


RAILWAYS AND TRAMWAYS. 


18,403. F. W. 8. Stokes, London. Rolling-Stock 
Traversers. (2 Figs.) August 14, 1907.—On railways and 
tramways a traverser is used for transferring locomotives and 
rolling stock from one track to another, and in the variety known 
as surface traversers, the traverser travels on rails, substan- 
tially at right angles to the track rails, and practically at the 
same level as these. A traverser constructed according to 
this invention comprises cross-plates forming a platform, as has 
been previously proposed, which may be regarded as as 
very wide cross-girders, and by the use of which the dept 
required for construction is considerably reduced, These plates 
are enabled to carry the load by longitudinal distributing girders 
fixed to the upper surface of the plates, some of them at the sides 
of the —— and others between these and in proximity to 
the rails on the traverser, but so that they do not contribute at 
all to the distance through which the rolling-stock has to be 
lifted. The reactions pastueed by the loads supported by the 
rails are distributed by the girders nearer the rails, and are 
collected again by the outer “a udinal girders, and passed by 
them to the travelling wheels. e longitudinal girders near the 
rails must be distinguished from the longitudinal angle-irons near 


the rails which have been previously proposed in a traverser con- 
stucted of cross-plates forming a platform. The traverser is built 
of plates a, superim and riveted or bolted together. In the 
present instance, there is a layer of plates a strengthened by 
shorter plates b arranged so as to break joint with the plates a. 
The plates a are riveted or bolted to longitudinal distributing 
girders c, and also to two paira »f longitudinal girders d, the raile 
e for the rolling-stock being fixed to the plates a, one between 
each pair of oon d,. Short transverse girders /, connecting the 
girders c with the outer girders of the pairs d, serve to carry the 
traverser wheels g 8 at suitable distances apart along the 
traverser. These wheels are preferably mounted on roller bear- 
ings, and have anoular grooves in them which engage a longitudi- 
nal rib on the surface of the traverser rails h, so as to avoid the 
necessity for flanges to the wheels, with the consequent cutting 
through of the track-rails i. Obviously, the traverser wheels 9 
could be mounted outside the girders ¢ instead of inside, as shown. 
The girders d may be eeu downwards at their ends to give the 
n clearance as the vehicle mounts the ramp & on to the 
traverser. Springs / keep the ramp clear of the track-rails when 
the traverser is travelling. (Sealed May 14, 1908.) 


15,254. J. E. Anger, Preston. Destination-Indi- 
cators. [3 Figs.) Jul 1907.—This invention has for its 
object a tramcar destina’ ndicator «f the type in which two 
rollers carry, and operate, an indicating screen. The screen 


| handle J to be mounted between them on the 


to the squared end of the spindies D, D! by which apennetienes 
The spindle D! is geared to a vertical spindle E by mitre wheels F, 
and the spindle D is geared to a sleeve G, mounted on the 
E, by mitre wheels F1, On the bottom ends of _—— and 
of the sleeve G are secured ratchet-wheels H, H!. ratchet- 
wheels are arranged with their teeth pointing in opposite direc- 
tions, and the wheels are d apart so as to permit a crank- 

indle E. The 
hwndle J is arranged to have considerable play sideways, and is 














Fig. 


provided with pawls K, L which project in opposite directions, 
and are in different planes. The arran; ent is such that if the 
handle J be turned in one direction, the pawl K will engage the 
ratchet-wheel H, while the pawl L will slip over the teeth of the 
wheel H, the side play of the handle permitting this. If 
the handle be turned in the reverse direction, the pawl K will 
come out of engagement with the ratchet-wheel H!, and the 
paw! L will engage the ratchet-wheel H. (Sealed May 7, 1908.) 


5749. W. Griffiths and B. H. Bedell, London. 
Surface-Contact Traction System. [2 Figs.) March 9, 
1907.—This invention relates to a constructional improvement 
in an important detail of the contrivance whereby the electric 
traction of vehicles on what is known as the G.B. system is 
effected. The present invention is primarily to provide the cable, 
the exterior portion of which is composed of naked strands of 
wire, with a more ect contact surface for the ‘switch-piece. 
The stranded cable is enclosed in a metallic tube, and to maintain 
such a flexibility as to enable the cable to be coiled on a drum, 


tively short sleeves, which are threaded over the end of the cable 
and fit it just sufficiently tightly to permit them to slide fairly 


A) 

| === 

eat sions the length of the cable. a is the cable and b are 
butting iron sleeves. To ensure for the cable the necessary flexi- 
bility, electro-conductivity and magnetic permeability, the cable 
itself is bullt up of a jute core surrounded by a layer of tinned 
pe ran strands, which are in turn enclosed by a layer of 
galvanised iron-wire strands. Thus the iron-wire layer ensures 
magnetic permeability, whilst the layer of copper wire provides a 
high degree of electro-conductivity, and the binat of the 
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the enclosing tube is composed of a succession of butted, rela-| gu 


tricity of the pins 9, is moved, and closes the track which was 
formerly open. In the case of & trailing-point it is not necessary 
that the $ or projections 9 be employed. They are dispensed 
with, and the tongue is moved over by the lateral pressure of the 
leading wheel-flange bg ne it. The half-yokes and tongue are 
interconnected through gearing, part of which is formed on one 
end of a long arm 18 that extends longitudinally of, and below, 
the tongue, is connected, as shown at 19, with the tongue 
towards, or near, its root, and is pivotally connected at 20 to the 
gusset-head 5; the arrangement is such that when the tongue is 
moved over by the lateral pressure of the wheel, the arm 18 will 
move therewith, and th h the gearing rotate the half yokes 
out of the way—ie., bring their closed sides below the slot that 
has just been, and is, closed by the tongue. (Sealed May 21, 
1908.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


23,275. A. Spyer, London. Valves. (2 Figs.) October 
22, 1907.—This invention relates to stop, safety, reducing, and 
other valves, which are free to expand within their casings, and it 
has for its object to provide for rendering the valve faces readily 
removable, and also interchangeable with the valve seats. As 
shown, the valve seat A is formed with a lower flange B fitted 
to bear on a ground face formed in a recees C in the valve-casing 
D, which recess is of slightly larger diameter than the flange B 

























of the valve-seat A, which seat is held down in the casing by a 
n-metal ring E resting on the flange and secured by studs F; 
the internal diameter of the ring E being slightly greater than 
the cylindrical body part of the seat A to allow for expansion of the 
latter. The valve face A! is similarly formed with a flange B! 
at its upper end, which is held tightly against a ground face in 
a recess C! formed on the valve lid by means of studs F! and a 
ring E!, which engages the flange B! of the valve while allowing 
of expansion of latter. (Sealed May 14, 1908.) 


24,266. O. Oldham, Manchester, Steam-Separa- 
tors. (2 Figs.) November 2, 1907.—This invention relates to 
apparatus used for separating water frcm steam. According to 
the invention, the separator consists of an outer casing made in 
two main partsa, b. The part ais parallel sided, or nearly so, 
at one end, and at and towards the other end is provided with an 
outlet branch a2. In one with, or connected to, the part isa 
central tube-like extension 1°, which extends about half-way 
through the t a. The inner diameter of the extension 1° 





two layers with a jute core provides flexibility in excess of that 
of a cable composed wholly of wire strands. By providing the 
cable with a smooth cylindrical contact surface in the above de- 
scribed manner, instead of the corrugated surface of a naked 
strand wire cable, better tact i d durability of 
the switch-piece will result. (Sealed May 28, 1908.) 


5300. C. Garrod, New Barnet. Tramway Condui 
System. (5 Figs.) March 5, 1907.—The present invention 
+ ates Soe — systems of Dave traction, in which 
movable switch tongue is supported upon a rotatory support 
which, when the switch tongue eons over, is turned th: = h 
a quarter of a revolution, and the corresponding slot is left clear 
for the passage of the plough. In Sony ee 
slotted track-rails 1,2 are supported and carried at intervals by 
yokes 8 within the usual conduit ; 4 is the point tongue, pivoted 
at its root end on a gueset head 5, placed between the slotted 
track-raile, The tip of Mad gn tongue extends to the point at 
which the main and branch track converge into or diverge from 
one track. As the connection with the cmap orgy 5 would not 
in itself be sufficient to prevent deflection of the tongue under 
load, additional support is es by means of carriers 6, herein 
referred toas half yokes. e half yokes 6 are pivotally mounted 


Fig./. 
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out the invention, the | : 


corresponds with that of the inlet a% and outlet U2, except at the 
inner end, where it is of slightly less diameter. Upon the end 
of the extension is a conical tube d. Fitting within the end of 
the extension d is a further tube e¢, its front end being connected 
to the conical shelld. Upon the exterior of the extension l* is 
formed aseries of annular undercut gills 7 Upcn the interior 
of the part a is a series of undercut gills g, which extend in- 


it | wardly, and one of which is annular, whilst the others are cut 
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away at points opposite the outlet a2. In the inner end of the ex- 





below the point tongue. For the pivotal mounting of the half 
‘ok amon casting 7 is empl 


yokes, a ages. This casting 7 is 
placed between, and is preferably secu to, a pair of ordinary 
yokes 8. Shafts 8, each attached to a half yoke, are vertically 
mounted in bearings in the casting 7. These bearings are 

at such a distance apart as will permit of the rotary movement of 
the half yokes. 9 are pins or projections formed on the upper 
ends of the half yokes, These pins or oy ina i 
point, are eccentric with respect to the shafts 8, and en: 
with appropriately formed recesses in the underside of the 
tongue. The half yokes are connected together by means of a 
link 11, which is connected at its ends to the ends of levers or 
arms mounted on the shafts 8. The half yokes are rotated 
from a street box, either manually, mechanically, electrically, or 
otherwise ; the operating mechanism in the street box is geared 
to one of the 8 by means cf a rack and part pinion. When 





carry- 
ing rollers B, B! are journalled at one end, an3 at the other fit on 








the half yokes are rotated, the tongue 4, by reason of the eccen- 


tension 8 are gaps or openings h, the ends of the tubes d ard ¢ 
| extending slightly beyond the openings. The action is as follows: 
The steam and heavier vapour or water entering ata, the central 
core of dry steam passes straight on through the tube e, through 
the extension 13, and through the outlet )2. The heavier vapour 
or water clinging to, pad prea. J along, the sides of the pipiny 1s 
pom ede | the cone d directed into the space exterior to ' he 
cone, and then into the space around the extention 0%. Within 
| the conical space the heavier vapour or water is cooled, and when 
| it enters the space d the extension it meets the gills / and 
| g, and by them is broken up and most effectively _—— from 
| any steam that~may be carried forward with it. Furthermore, 
| owing to the arrangement of the gills, the water, instead of |ode- 
ing in the , 1.0W8 away rapidly through the outlet a>. 
Any steam carried over with the water into the space surrourding 
the extension re-enters the piping through the gaps h, while any 
water finding its way into the extension passes through the gaps 
h to the outlet a2. (Sealed May 21, 1908.) 
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NOTCHED-BAR IMPACT TESTS. 


ALTHOUGH the comparative utility of the various 
tests for the strongth of materials is by no means 
undisputed, considerable value is attached to 
notched - bar impact tests, and there is a general 
desire that such tests should be standardised. 
Further material will have to be collected for this 


purpose. In the present article we propose to deal | 


with an important contribution to this question—a 


RT) Fig. 1. 
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had the benefit of Charpy’s advice. Machines of 
three sizes are recommended, for energies absorbed 
in fracture of 250, 75, and 10 metre-kilogrammes 
respectively. Messrs. Krupp are ready to take up 
the manufacture of the machines as soon as the 
details are definitely agreed upon. In general, it 
is thought, the medium-sized pendulum hammer of 
Charpy will answer best; anyhow, a heavy ma- 
chine should not be used for small forces. 

| 9g The Charpy pendulum used by Dr. Ehrensberger, 





Fig.3. 
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report presented last autumn by Dr.-Ing. Ehrens- 
berger, of Essen, to the Deutsche Verband fiir 
Materialpriifungen. 

In September, 1906, this German Association 
for Testing Materials appointed a committee for the 
further study of estlaeh ter impact tests. The 
committee consisted of Professor Martens, director 
of the Materialpriifungsamt, Professor Stribeck, 
Dr. Lasche, and Dr. Ehrensberger ; four delegates 
from the Imperial Navy also took part in the deli- 
berations. The committee was unanimous in its 
recommendation of such tests, and unanimous also 
in its preference for machines of the Charpy type 
over those of Barba, Frémont, Heyn, and Guillery. 
The design and construction of the machine was 
left to Stribeck and Messrs. Krupp, of Essen, who 


who has conducted these tests, resembles those with 
which we are familiar. The leading features of 
the design are :—The pendulum is very heavy, the 
rods are light ; the pendulum axle or shaft turns in 
ball-bearings ; the mass centre of the rods, the pen- 
dulum, the test-bar, and the point of the hammer lie 
in the plane of oscillation of the mass centre of the 
pendulum ; the impact centre is placed, with the 
object of further decreasing vibrations, about 
50 millimetres (2 in.) above the mass centre of the 
test-bar in the heavy machines, and about 1 in. above 
that centre in the medium-size machines, while the 
two points coincide in the small machines. The 
unsupported length of the test-bar is 120 or 70 
millimetres, and the blow is always applied on the 
whole, not-notched, side. The test is made by 








raising the pendulum, with the aid of a cord and 
pulley. to the desired height, so that the bar is 

roken by one blow; the en absorbed is then 
determined from the height to which the pendulum 
swings up on the other side. It is not necessary: 
to raise the pendulum to its full height. Within cer- 
tain limits the same figures will result with heights 
of fall ranging from 1 metre upto 4 metres. But 
the resulting velocities must not be excessive. 
When working with very high velocities by shootin 
at the test-bars, instead of applying blows, Stribec 
observed results which did not accord with the other 
tests. 

The axis of the pendulum runs on ball-bearings, 
as we mentioned above. To the end of this axis 
is fixed a small pulley, over which a thin wire is 
wound. The wire is weighted at the end where 
aslide and a pointer are attached. This pointer 
is at its lowest position when the pendulum is 
fully raised. When the pendulum has arrived at 
its lowest point, at the moment of hitting, the 
pointer will mark 0. When the pendulum rises 
again, after having hit the bar, the slide will rise 
likewise until arrested at the extreme position. 
The difference between the original and the final 

ition of the pointer marks the energy absorbed. 
The pendulum itself would oscillate back, but it is 
ones by a brake consisting of an iron brake-shoe 
and a brush attached to the pendulum. Figs. 1, 2, 
and 3 illustrate the medium-size machine, as sug- 
gested. The small 10-metre-kilogramme machine 
is exactly of the Charpy design; its pendulum is 
raised by hand, and provided with a pointer fixed 
to the axis. 

As regards the test-bar, C y proposes bars 
160 millimetres in length, 30 millimetres in thick- 
ness, provided with a central hole 6 millimetres in 
diameter and slit open ; for thinner plates he sug- 
gests the same bars of diminished thickness. The 
committee , but reduced the hole to 4 milli- 
metres, and fixed the unsupported length at 120 



































millimetres. This recommendation was made after 
conducting a very large number of varied experi- 
ments, comprising also the other customary tests, 
with bars of different materials and thicknesses, 
notched in different ways. In Table I., page 804, 
we give some of the results obtained with certain 
steels, purposely selected good and indifferent, 
and tested with the object of bringing out the 
characteristics of the respective test methods. The 
specimens were normal bars, 160 millimetres in 
length, 30 millimetres in thickness, 6 millimetres 
hole, 4.5 square centimetres cross-section at the 
notch. The breaking strengths are given in kilo- 
grammes per square millimetre, the elastic limits 
in the same units, the elongations and contractions 
in per cent., and the “‘ Schlagarbeit,” or energy ab- 
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sorbed by the steel in fracture, in metre-kilogrammes 
per square centimetre. It will he seen that the 
vlongation, which refers to standard bars, length 
equal 10 diameters, diminishes with increasing 
strength; the impact curve is, however, by no means 
parallel to the elongation curve, and shows the in- 
ferior quality in cases where the elongation was satis- 
factory. Specimens Nos. 1, 3, 20, 21, and 22 had 
been forged at too hizh temperatures ; Nos. 10, 15, 
17, and 18 are test-pieces from railway-carriage 
axles which hid failed without apparent reason 


Tasie I.—Stecls. 
| 











eS ea Impact. 
Flastic Eonga- Contrac- | 
No. | Strength. | Energy 
gt Limit. tion. tiou. | Absorbed. 
kg. per | kg. per percent. percent. | kg.-m. per 

eq. ™m, sq. mm. | sq. cm. 
1 | 43.3 23 26.5 6t 4.6 
2 46.1 25.6 26 40 20.4 
8 451 25.6 26.7 60 4.6 
7 48 6 23.9 29.2 56 17.2 
9 | 60.4 29.5 24.5 70 22.6 
10 | 60.5 28.1 26.4 0 4.7 
ll 50.9 ? 26.9 57 19.9 
14 65.7 30.9 25 64 24.1 
15 67.1 274 22 52 4.6 
+’ 80.9 19.3 53 4.6 
18 | 63.8 30.1 19.4 4t 3.7 
19 615 40.7 28.3 65 22.1 
20 | 665.4 33.6 20 57 7.1 
21 | 66.3 31.8 19.3 39 38 

22 | 67.2 33 22 59 9 

23 | 672 42.2 18.6 56 18.7 
2 | 87.6 495 12.8 22 5.6 
2 | 1:23 75.2 10 35 5.6 


| | 
The nickel and nickel-chrome steels of Table IT. 
show a much more satisfactory agreement as to the 
various tests. All these steels were tough, and 
the impact tests mark their superiority much better 
than the breaking strengths do. We select a few 
tests :— 

Tasie IL.—Nickel and Nickcl-Chrome Steels. 




















ae . . Impact. 
E'astic Elonga- Contrac- " 
No. Strength. se : Energy 
8 Limit. tion. tion. Abeot hod. 
kg. per kg. per percent. percent. ka.-m. per 
eq. mm. sq mm. fq. cm 
61 51.8 39.8 23.8 70 42.1 
52 53.9 41.6 26.7 72 42.2 
64 57.5 44.2 29.5 73 4L.8 
65 59.2 45.1 23.3 61 37.8 
60 72.5 48.6 18 66 37.6 
6I 73.4 53 16.7 60 24.2 
70 95 5 84.9 10.8 58 21.5 
73 114.1 101.7 8.3 Sk 14 
74 131.7 108.8 7.7 46 ll 
75 190 163.5 6.5 31 8.3 








Table III. concerns special steels, Table 1V. 
moulded steel castings. In Table III. we notice 
again that the impact and elongation tests may 
differ; in Table 1V. that the high breaking 
strength of cast steel, which may surpass that of 
forged steel, is not necessarily a sign of superior 
quality ; the impact test brings this out. Only 
a few soft cast steels show good impact values ; 
to these belong the 25 per cent. nickel steels 
Nos. 167 and 168. 


TaBLeE III. —Special Steels. 


























Impact. 

Elastic Elonga- Contrac- 

No. Strength | Energy 
Limit. tion. tion. | Absorbed. 
| kg. per | kg. per percent. | percent. | kg.-m. per 
sq. mip. | sq. mm, | sq. em. 

wm 72.5 46 26.7 56 13.4 
102 | 725 46.9 17 57 18 
105 82,2 60 1 16 58 | 18.4 
106 | 88.1 56.6 21.5 “. |: 
107 | 85.8 68.1 14.5 57 | 11.4 
lll 96.4 80.5 11.7 6) | 18.2 
112 125.6 107 8.4 36 6.4 
Tapie 1V.—Mouldcd Stcel Castings. 
Impact. 
Elastic Elonga- __Contrac- 
No. Strength. Energy 
Limit. tion, tion. Absorbed. 
kg. per kg. per percent.| percent. | kg.-m. per 
sq. mm. eq. mm, sq. cm. 
151 49 20 £0 60 4.5 
152 40 20 80 61 21 
153 41.4 21 29.2 61 18.2 
154 42 21 29 59 4.4 
157 45.2 20.4 31 50 3.7 
164 49.7 23.2 248 45 3.8 
167 65.3 23.4 =| 247 35.4 20.7 
168 69.5 22.9 40.5 42 26.1 





Special series of experiments were made with 
carbon steels and nickel steels of thicknesses 80 and 
40 millimetres, in order to investigate the influence 
of the bar thicknesses and of the shape of the 
notches. The material was forged and annealed, test- 





pieces were cut off from both ends, and when the 
material was found satisfactory the specimen was 
subdivided in the following manner :—The piece 
was cut into four parts by two cuts at right angles, 
and the bar further divided in such a way that the 
centres of all the fracture-sections were at the same 
distance from the original middle line of the piece. 
All the notches were made on the side facing the 
middle plane of the piece, lest the material should 
not have been guite uniformly forged throughout its 
cross-section. The series of diagrams of Fig. 4 will 
explain the method adopted for the 80-millimetre 
samples. The following notches were tried : round 
notches (drilled holes slit open) with radii of 3, 2.5, 
2,1.5and1 millimetre ; V-notches with angles of 
45 deg.; depth, one-fourth, one-third, and one-half 
of the height of the rod ; saw-cuts, one millimetre 
in width, down to depths of 1, 2, 3, 4, and 5 milli- 
metres. Fig. 5 explains these notches. It resulted 





that sharp-angled notches gave the smallest impact | 
test figures, and thatthe difference between sharpand | 
round notches was not so striking with tough as with 
brittle steels. This difference between tough and | 
brittle material was more pronounced with round | 
notches of 2 millimetres radius than with those of | 


feature for the engineer, since it precludes direct 
comparison of tests made with specimens of dif- 
ferent thicknesses. But we have the same trouble 
with elongation tests, which also vary with the ratio 
of test length to cross-section. It will be necessary 
to adopt standard test-bars, and to fix special values 
for plates of different thicknesses, unless it is pre- 
ferred to give ratios which would, however, vary 
with the material, just as in tensile tests. The ex- 
periments rather seem to favour the angular notch. 
In view, however, of the difficulties of securing 
a sharp-cornered notch, which must not be rounded 
at the bottom, as that would at once affect the 
results, the Committee decided in favour of the 
round notch, for which they recommend, as already 
stated, a hole having the smallest convenient dia- 
meter of 4 millimetres, which can be drilled even 
through hard materials without much ditficulty. 
The temperature is an important factor. Table V. 
gives the results of tests made at + 20 deg, 
+ Odeg., — 20 deg., and —35 deg. Cent. (or 68 deg., 
32 deg., — 4deg., and — 31 deg. Fahr.), the figures 
marking metre-kilogrammes per square centimetre, 
as before. We see that with decreasing temperature 
the ‘* Kerbzihigkeit ” that is, the energy absorbed 
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3 millimetres. Further to investigate the influence 
of the thickness of the specimen, tests were con- 
ducted with bars of mild steel, carbon steel, nickel 
steel, nickel-chrome steel, and again with differently 
shaped notches. With decreasing thickness the 
impact-test values increase considerably, for sharp 
notches much more than for round notches. This 
is particularly noticeable in the case of mild steel. 


TaBLE V.—Impact Tests at Different Temperatures. 





Energy absorbed, given in kilogramme-metres per 
square centimetre. 
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Temperature .. deg. Cent.| +20 | +0 -20 
1L8 |) 

No. 1 Special steel 4 1398 |$158 |; 128 |{ 55 
— { ina J { 10.9 
No. 2 Carbon steel {BP |} eo] wa i{ 8 
No. 3 Special steel { oy |} 168) Ma { a4 
No. 4 Mild steel oe) 888) 804] 887 { es 

; P 28.5 | 266 
No. 5 Chrome-nickel steel .. 31.6 { 29.0 24.3 } 20.1 
f.s 28.9 
No.6 Nickelsteel .. ...) 341 |} 325 | 30 |{ 389 
\ 33.9 8. 
No. 7. Ch ickel steel $5.3 |{ 30 22.4 
0. 7. rome-nickel s ot 44 | 35.9 A 30.9 95.1 
No. & Nickel steel (soft) ..) 41 az5 |{ 4 88.4 

41 

A mild steel gave the following values :— 
: es ae a 
Temperature deg. Cent. -—20 -1 +20 +200 
Metre-kilogrammes.. -.| 4.24 16.29 24.69 83.9 





This dependence of the impact-test value upon 





the thickness of the specimen is not 4 desirable 


by the steel in fracture—decreases noticeably, 
especially in the case of the ordinary steels Nos. 2 
and 4, while the special steels Nos. 1, 3, 5, 6, 7, 
and 8 are not so much affected by temperature. It 
must be pointed out that these results were not 
very concordant. All the same, the Committee 
propose to'conduct such tests at ordinary tempera- 
tures, ranging from 15 deg. to 25 deg. Cent. 
(59 deg. to 77 deg. Fahr.), and to state the tem- 
peraturein the report. It is further recommended 
that the best specimens should be cut cold, and not 
be heated afterwards. As regards additional in- 
formation to be gained from impact tests, the Com- 
mittee consider that the angle of the bending 
which the specimen undergoes during the fracture, 
and other features, cannot satisfactorily be deter- 
mined. Their recommendations are hence the 
following :— 

The test is to be known as ‘‘ Kerbschlagprobe ” 
(literally notched impact test) ; the results are to be 
given in metre-kilogrammes per square centimetre 
under the term *‘specific impact work” or ‘‘ Kerbza- 
higkeit”’ (notch toughness). The notch is to be round 
in general ; if of YW shape, the whole cross-section 
is to be as large as with round notches, and the 
angle is to be 45 deg. Such sharp notches should 
only be used for testing in the works. Definite 
characteristic values for different materials cannot 
yet be laid down. The tests are to be made with 
Charpy pendulum hammers for 250, 75, and 10 
metre-kilogrammes, which are to conform to the 
general design, as described. The test-piece bar is 
to be 160 millimetres in length, 30 millimetres in 
thickness, and perforated by a hole 4 millimetres in 
diameter, and slit open, so as to leave a whole thick- 
ness of 15 millimetres. For bars to be tested on the 
smallest machine the dimensions may be reduced to 
110 millimetres long and 8 or 10 millimetres thick, 
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OIL-BURNERS FOR MARINE BOILERS. 
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with a s notch of 2 millimetres depth. It| machining ; the test temperature is to lie between 
would edge to prescribe special rules for | 15 deg. and 26 deg. Cent. 

these tests with the shoot 6 machine. The test- jeces | Recent references to notched-bar impact tests 
are to be cyt cold, and not to be heated during | will be found in our reports of the proceedings of 








the International Congress for Testing Materials, 
held at Brussels in 1906,* and in our reports of 
the Proceedings of the Institution of Mechanical 
Engineers. Dr. Ehrenberger’s report was also 
published in full in the December issue of Stahl 
und Eisen. 





OIL FUEL FOR SHIPS. 

Tue marked success of the Admiralty system for 
the combustion of oil fuel on warships, vith its great 
tactical advantages, has intensified interest in the 
subject, and it is timely to briefly review the pro- 
gress in regard to this important development in 
mechanical engineering. The gain from the point of 
view of fighting efficiency suggésts prudence in enter- 
ing upon any description of those modifications which 
have been made to enable the system to be used in 
warships, particularly as several Powers are now 
undertaking research-work to perfect arrangements 
for their respective fleets. ut while refraining 
from any discussion of the solution of the difficul- 
ties by the engineering experts at the Admiralty, 
we may, with advantage, enter upon a consideration 
of the problems which have been satisfactorily over- 
come in the merchant service. Such review of the 
subject is the more appropriate as the importance 
attached to the naval experimental work has, in some 
measure, overshadowed the long series of sugges- 
tive applications made in the mercantile marine. 
Indeed. it is at times forgotten that many of our 
engineering firms have done good work, the results 
of which may have pointed the way along which the 
Admiralty have very properly and advantageously 

rogressed. Again, the review of past work indicates 
ines of possible development, so that no excuse is 
needed in presenting some data on the subject. 

To begin with, the use of oil fuel as a substitute 
for coal isno new ambition of the engineer. Liquid 
fuel was first generally used in place of coal on the 
locomotives of the Russian railways in the neigh- 
bourhood of the Caspian Sea, as far back as thirty 
or forty years ago. Since then its use has been 
gradually increasing throughout Southern Russia, 
and now, in that part of the world, liquid fuel has 
almost entirely superseded coal. The first experi- 
ence with liquid fuel in this country was probably 
in connection with vessels built on the River , 
for the Caspian Sea in the early ‘eighties. e 
burners then used were of the Russian type, chiefly 
of the Nobel description, the opening for the oil 
being simply a long slit, the — being regu- 
lated by suitable means. In all these early burners 
steam was used as the agent for spraying the oil. 

The Rusden and Eeles’ burner, which is of the 
steam type, has been largely used in vessels fitted 
with liquid-fuel installations in this country, and was 
the outcome of a very large series of experiments 
carried out by the Wallsend Slipway and Engi- 
neering Company, Limited, of Newcastle-on-Tyne, 
in 1887, and succeeding years. Indeed, this com- 
pany have done more any others towards the 
attainment of success with oil-fuel, and since 1881 
have fitted liquid fuel installations to nearly ninety 
steamers. 

Figs. 1 to3 illustrate this early Rusden and Eeles 
burner, which was so made that the steam passing 
through the burner to the nozzle formed a steam 
jacket round the oil-chamber. In this way the oil 
was heated considerably before it issued from the 
nozzle of the burner ; this heating of the oil more 
readily broke it up into a fine spray. 

In the course of the experiments which fol- 
lowed, a considerable number of different types of 
burners were tried ; amongst others, one in which a 
diaphragm was fitted, having oblique holes drilled 
to give centrifugal action to the spray. This is 
clearly shown in Fig. 4. There was also tried a 
burner of the tangential spray type, and this gave 
very good results. Figs. 5 and 6 show the design 
of this sprayer. Both these burners were deve- 
loped and tried in 1894 by the Wallsend Slipway 
Company, and, like the others referred to, were 

tented by them. It had always been considered, 

owever, that the steam burner had the objection 
of using a large quantity of steam. The resultant 
loss of a large amount of fresh water, which had to 
be made up by means of additional evaporative 
— was an objection on board steamships per- 
orming long ocean voyages. A burner which could 


| spray the oil without the use of steam as the disin- 


tegrating agent was regarded as most desirable, 
and experiments were carried out by the Wallsend 

* See Evomaenixa, November 9 and 16, 196, vol, 
Ixxxii., pages 637 and 654, 
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Company in 1900 with a burner using air under 
pressure as a means of assisting in the spraying of 
the oil. Figs. 7 to 10 illustrate this burner, which 
gave good results. The dimensions of the boiler 
tried are given in the first column on Table I., 
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admitted through a suitably shaped pipe surround- 
ing the sprayer as shown. e only satisfactory 
apparatus that could be found to supply the neces- 
sary air was a machine of the Roots blower type, 
but as this required a considerable amount of steam 
to drive it, and was an additional engine to look 
after on board 'ship, experiments were carried out 
to do away with such apparatus, and to pulverise 
the oil without the aid of either steam or air. 

In 1902 experiments were carried out at the 
Wallsend Works with the Kérting system, which 
is clearly illustrated by Figs. lland 12. Under all 
conditions most satisfactory results were obtained. 
The boiler referred to above, and described in the 
first column of Table I., was used for experiments 
under both natural and forced draught, and it was 
found that under all conditions up to the maximum 
air-pressure which could be obtained with the blower 
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obtained with induced draught are shown in the 
No. 6 test in Table IT. 

The general arrangement of the system is clearly 
shown on Figs. 13 and 14, annexed. The arrange- 
ment is shown in connection with one boiler only, 
but it simply multiplies itself for an unlimited 
number of Laiteen. The oil is forced into the 
furnace under ae through a Korting centri- 
fugal sprayer: fore passing to the burner the oi! 
is first heated to a temperature depending upon the 
amount of oil to be dealt with. It then passes 
through a duplex filter, where all grit and small 
— es are removed, and thence direct to the 

urners, which are themselves fitted with a final 
filtering medium of fine texture. The temperature 


at which the oil is sprayed into the furnace 
depends upon the quantity required to be dealt 
with, and it was found from the experiments, the 
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page 808, and the results of the evaporative tests 
in the third column of Table II. 

Although this air-burner worked well, the objec- 
tion to its use was the additional cost and complica- 
tion in obtaining a constant supply of air und 
pressure. The oil-burner itself was not dissimilar 
to the Kérting sprayer, into which the oil was de- 
livered under considerable pressure. The air was | 


HALF FRONT VIEW 


BOILER 


HALF FRONT 


WIT+ FRONT PLATE PEMOVFD 
Figs. 15 to 17. Om-Burnine Furnace Firrep to Stirring Warter-Tuse Borer. 


in use—viz., 4 in.—the burner worked remarkably 
well, and without any signs of smoke at the 
chimney. Successful experiments were also carried 
out later, in 1902, by Messrs. John Brown and Oo., 
Sheffield, with induced draught, and the Kérting 
system was found to work with great satisfaction. 
The dimensions of the boiler at Sheffield are given 
in the second column of Table I., and the results 





results of which are given in Tests 4 and 5 on 
Table II., that, under natural draught conditions, 
burning about 280 Ib. of oil per burner per hour, 
the oe was 212 deg. Fahr., and the pres- 
sure under which the oil was injected into the fur- 
nace 60 Ib. per squareinch. With {-in. air pressure, 
and burning 480 Ib. of oil per burner per hour, the 
temperature was 150 deg.. and the oil pressure 140 1b. 
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With 1}-in. air pressure, burning 610 lb. of oil per 
burner per hour, the temperature was 110 deg., 
and the oil pressure 1401b. Before carrying out 
the experiments with 1}-in. pressure, the burners 
were replaced by others having larger nozzles, which 
ensbled the larger quantity of oil to be ed at 
the same pressure. It will be seen that for a 
greater measure of combustion the pressure had to 
be increased and the temperature decreased. It 
was found also that in carrying out the experiments 
it was not necessary, when burning the oil fuel 
under high pressure, to have a high temperature of 
oil in order to produce a fine spray, but that, on 
the contrary, a lower temperature gave the better 
result. 

TasLe I.—Particulsrs of Boilers with a of 


Various Oil-Burners were Carried 


Trials Nos. 1 to 5. Trial No. 6. 
Mean diameter ee oi 12 ft. 6 in. 12 ft. 

+ _ length iv il ft. | 
Number of furnaces .. a“ 2 2 
Inside diameter of furnaces... 8 ft. 7 in. 

262 
2) in. 


Number of tubes 
8} in. 
1695 sq. ft. 1200 sq. ft. 
Grate area under coal * 43 Cs, 
Working pressure +. 1201b. p. eq. in. 140 1b. p. eq. in. 
All tubes were fitted with retarders. 


8 ft. 9 in. 
o” ee 148 
External diameter of tubes. . 

Total heating surface F 





together at a temperature of 90 deg. Fahr. the 
water remained in suspension in the oil, and would 
not settle at the bottom of the tank. Heat was 
then applied by means of coils, through which 
steam p< amen | inside the tank, and, as the tem- 
perature rose, water began to settle to the bottom 
of the tank, but it did not settle in any quantity 
until the oil had been raised to a temperature of 
180 deg. Fahr. Twenty gallons of water were then 
mixed with 60 ons of oil, and heated, the mix- 
ing being continued until the temperature reached 
180 deg. Fahr. The mixture was then kept at 
that temperature, and in four hours practically the 
whole of the 20 gallons had settled to the tank 
bottom, and was drawn off, leaving the oil as 
pure as before the water was put in. When a 
similar mixture of oil and water was heated toa 
temperature of only 150 deg. Fahr., and kept at 
that temperature, only 75 per cent. of the water 
could be removed, the rest remaining in suspension 
in the oil. It was thus demonstrated that, in 
order to ensure the effectual removal of the water, 
it is necessary to heat the mixture to at least 180 
deg. Fahr. In applying this system on board ship, 
two tanks are employed, each tank being fitted 
with coils to thoroughly heat the oil contained 


TABLE Il.—Resvuits or Tests or Various Systems or O1-Furt Burners. 





CoaL TRIAL. 


O1-Burnine TRIALS. 





No. 2. 


Number of test 


No. 3. No. 4. No. 5. No. 6. 





Type of burner 
Kind of draught 


Pressure of air entering furnaces.. 


Natural 
draught 


Natural 
draught 


£0 deg. F. 
lb, 


5 
54 deg. F. 
2 hours 
Borneo 
crude oil 
115 Ib. 


Temperature of air entering furnaces .. 
Pressure of oil at burners .. + 

Tem perature of oil at burners 

Duration of trial oe 
Class of fuel 


45 deg. F. 


; 6 hours 
-| Best Mickley | 
picked coal 
113 Ib. 
55 deg. F. 
7558 Ib. | 7690 Ib. 


Average steam pressure... os : 

Average temperature of feed-water aa 

Quantity of water evaporated per hour. 

Ln ay of fuel burned per hour + 974.3 ,, 620 
ater evaporated per pound of fuel 7.76 ,, 12.4 
(actual) | 

Water evaporated ~ pound of fuel 9.31 ,, 
(standard evaporation units) 

Total quantity of ash.. és i ww + | 








Rusden and 
Eeles 


70 deg. F. 


| Korting 


Induced 
draught 
gin. 


Experimental air-burner Korting Kérting 

Natural draught Natural | Closed 
draught | stokehold 

Assisted by air from ee | Igein. 


burners entering fur- | 

naces at 3} in. pressure | 

450 deg. F. from burners) 40 deg. F. | 66 deg. F. 
55 Ib. 60 Ib. 140 Ib. 

212 deg. F. | 110 deg. F. 


210 deg. F. 
3hours | 4 hours 


9 hours 
Borneo crude oil Texas Texas 
115 Ib. 105 Ib. 


120 Ib. 
80 deg. F. 50 deg. F. | 107 deg. F. 
6850 lb. | 14,951 Ib. 


559.6 ,, | 
12.23 7 | 


270 deg. F. 
105 Ib. 
162 deg. F. 
6 hours 
Texas 


6855 Ib. 
545.4 ,, 
12.57 ,, 


14.83 ,, | 14.9 4, 


| 
| | 











The oil is injected into the furnace in a conical 
spray, which bursts into flame at a distance of 
about 6 in. or 8 in. from the nozzle. The flame being 
circular, the whole circumference of the furnace 
is uniformly heated, and this is a great advantage 
in the ordinary marine multitubular boiler, as the 
lower portion of the boiler becomes heated sooner 
than would be the case with coal. The circulation 
of water in the boiler is consequently much better 
than when burning coal. With liquid fuel there 
is uniformity of temperature in all parts of the 
furnace, no opening of doors is required from time 
to time, and hence the straining due to unequal 
expansion or contraction is not so marked as when 
coal is used as the fuel. 

Apart from the advantage due to the efficiency 
obtained, one of the good features of the Korting 
system is that the only part liable to wear and tear 
is the pump for delivering the oil under pressure 
to the am Manipulation is remarkably easy, 
as the quantity of oil burned depends only ie 
the temperature and pressure at which the oil is 
forced p seca the sprayer. 

In dealing with liquid fuel great difficulty is ex- 
perienced in keeping the oil free from water. All 
oil contains a certain amount of water so intimately 
mixed with it that it is very difficult to separate 
the two. Small quantities cause no trouble in the 
burning of the oil. In many cases, however, oil, 
cmpedae crude oil, contains a large quantity of 
water, which is not intimately mixed with the oil, 
the result being that, at frequent intervals, water 
is delivered to the burners in place of oil, and 
puts out the burner for a few seconds. When 
the oil begins to flow again, explosions often occur, 
with dangerous results. To overcome this a system 
of settling-tanks is fitted to free the oil from any 
excessive quantity of water. Experiments were 
carried out at the Wallsend Works for a con- 
siderable time to find out how best to remove 
the water. A known quantity of oil was cgay om | 
mixed with a known quantity of water in a tan 
in which heating coils were placed. It was ob- 
served that when water and oil were mixed 





therein. The reason for using two tanks is, that 
while the oil is being cleared from water in the one 
tank, the other supplies to the boilers the oil from 
which the water has already settled. Thus a con- 
tinuous supply of oil free from water is obtained. 

The use of this system has enabled many old 
steamers, which had no specially constructed oil- 
fuel tanks, to use the double-bottom ballast-tanks 
as liquid-fuel storage compartments. The difficulty 
in the past in using these spaces as fuel-bunkers 
was that it was not ible to completely clear 
them of water, and the water became mixed with 
the oil, rendering it unsuitable for burning until 
it was properly separated. Where oil-fuel is adopted 
it is not essential to fit settling-tanks, except in 
those cases where there is likely to be a consider- 
able amount of water in suspension in the oil. 

Figs. 18 and 19, page 807, show a general arrange- 
ment of the latest application of the Kérting system, 
complete with settling-tanks. This is typical of 
several installations now being fitted by the Wall- 
send egvey ae to oil-steamers having three 
or more boilers. It will be seen that three pumps 
are used: one for delivering oil to the furnaces, 
one for delivering oil from the storage-tanks to the 
settling-tanks, and the third is a stand-by, suitable 
for both these operations in the event of either of 
the other pumps breaking down. The Kortin 
system is also applied to water-tube boilers, an 

igs. 15 to 17, page 806, show the design of furnace 
adopted with water-tube boilers. 


LITERATURE. 
Modern Views 


%, Electricity. By Sin Oxtver Longe, 
D.Se., LL.D., F.R.S.. Priscipal of the University of 
Birmingham. Third Edition, revised. London: Mac- 
millan and Co., Limited. [Price 63.] 
To most students of physical science the writings of 
Sir Oliver Lodge upon the subject are well known, 
and among them this work on ‘‘ Modern Views of 
Electricity.” From its first appearance it has been 
popular, mainly on account of the skill of the 








author in enabling the reader to grasp ideas which 
are of themselves somewhat difficult to realise. 
When the young student first turns to the study 
of electricity, he finds himself in a new world, and 
probably in many cases he would be inclined to 
leave it as quickly as possible but for the fact that 
the experimental manifestations of electricity in 
action are singularly attractive, and soon lay hold 
of the imagination. It then becomes the function 
of the teacher to stimulate the interest in the 
subject thus created in the student’s mind, and at 
the same time to train this mind to grasp the 
theoretical ideas which are framed to give a satis- 
factory explanation of the experimental phenomena. 
Many teachers, it is to be feared, fail in this latter 
duty; but Sir Oliver Lodge may justly claim, in 
addition to his excellent work in electrical research, 
the happy gift of being able to make the rough 
places smooth for the most elementary student. In 
the present work he shows this power to a high 
degree. 

The present issue is a third edition, and since 
matters have been moving rapidly in electrical 
science in the last few years, a revision of the text 
became necessary. I1t is noteworthy, however, 
as the author points out in his preface, that few 
actual corrections have had to be made, ‘‘ showing 
that new discoveries are of a supplementary rather 
than of a revolutionary character. The chief dif- 
ference is that whereas in previous editions the 
question of the inertia of electricity was constantly 
treated as an open question, within reach of being 
shortly answered, it may now be regarded as toa 
great extent settled—at least in a proximate man- 
ner.” The gradual development of the argument 
by which a conclusion on this question is arrived 
at forms an excellent illustration of Sir Oliver's 
method of exposition. The problem is not treated 
by itself in a separate chapter, but recurs from 
time to time in different chapters as the reader is 
taken further into the subject and finds new 
evidence helping towards its settlement. 

The new matter in this volume is mainly con- 
cerned with the modern ideas which have resulted 
from the work of Professor J. J. Thomson and 
others in molecular physics. The author does not 
here go into that work in detail, as he has done so 
fully in his other work, ‘* Electrons,”’ but enough is 
given to enable the reader to understand the nature 
of the latest conceptions of the structure of matter 
and of the ether, and how these conceptions have 
been formed. The following quotation skows how 
the author regards electricity, not as a form of 
energy in the ether, but as a constituent of the 
ether itself. At page 215 he says :— 

‘*We now proceed a step further, and analyse 
the ether into two constituents—two equal oppo- 
site constituents—each endowed with inertia, and 
each connected to the other by elastic ties : ties 
which the presence of gross matter in general 
weakens, and in some cases dissolves. The two 
constituents are called positive and negative elec- 
tricity respectively ; al of these two electricities 
we imagine the ether to be composed. The tie 
between them is dissolved in metals ; it is relaxed 
or made less rigid in ordinary insulators.” 

Various lectures and articles, all bearing upon 
the subject under discussion, are appended to the 
volume, and will be found useful by the reader 
when studied in conjunction with the text. 

It must be remembered, of course, by the student 
that the modern theories here set out are not 
definitely established nor universally accepted. 
They are, at the best, highly ingenious speculative 
attempts to explain at once old and new pheno- 
mena, and they deserve careful consideration, for 
there is much to be said in their favour. Yet 
there is a tendency in some quarters at the present 
time to be too dogmatic in support of these theories, 
and it may be well for the young student to remem- 
ber, while reading this interesting volume, that he is 
not engaged in learning one theory to the exclusion 
of all others, but rather in a careful, critical, but 
humble seeking after truth. 


Traders and Railways (the Traders’ Case). By THomas 

or London: Effingham Wilson, 1907. [Price 

3. net. ’ 

Mr. Waauorn is a well-known authority on rail- 
way law, and joint author, with Sir Edward Boyle, 
of quite one of the best books on railway and canal 
traffic. His views are therefore entitled to very 
careful consideration, and their present expression, 
when railway matters are so much to the fore, is to 
be welcom The book is entitled ‘‘ The Traders 
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Case,” and is frankly controversial—it might form 
part of the brief of a counsel appearing for the 
traders before Mr. Lloyd George’s Commission of 
Inquiry. Not that we know the Commission intend 
to hear counsel. 

Mr. Waghorn has set out with much ability 
and conciseness the facts which tell in favour 
of his side. It is not our business to prepare 
a case in opposition, even if it were within 
our capabilities, but we have noted below a 
few points where the author’s inclination to 
make out a good case have, we think, led him 
rather far. Yet when these are taken into account, 
and allowance is made for the fact that we are 
hearing one side only, what remains is a very 
formidable and telling indictment of the present 
system of railway management. Mr. Waghorn 
points out how the chaotic legislation on the sub- 
ject, together with the alleged leanings of the 
courts in favour of the railways, have made it 
almost impossible for traders to obtain the facilities 
which Parliament notoriously intended they should 
enjoy. We agree that this is so—the railway 
companies systematically disregard the law in 
many instances, and in most it is so badly ex- 
pressed and the traders’ rights are so hedged about 
with exceptions that it is practically useless. But 
we do not think the judges have such a strong 
bias in favour of the companies as Mr. Waghorn 
suggests. It cannot be too strongly insisted on 
that it is not a judge’s duty to look at the 
intentions of the Legislature when passing any 
Act of Parliament. This has been laid down again 
and again, and quite lately, when the well-known 
Yorkshire education appeal was before the Lords, 
the Lord Chancellor repeated the rule in emphatic 
terms. If it is so in construing an Act like the 
Education Act, 1902, how much more so when the 
legislation is the outcome of various Royal Com- 
missions, and is often contradictory in itself. 
Indeed, if we turn from Mr. Waghorn as advccate 
to Mr. Waghorn as expounder of the law, we find 
he says (on page 2 of the ‘‘ Law of Railway and 
Canal Traffic”) that a law of railway traffic is being 
evolved reasonably considerate of the rights of both 
parties, and (on page 4) that the views of the 
Courts, the railway companies, and the traders are 
steadily assimilating. We do not make this point 
as a captious objection, but because we think the 
judges are really anxious to protect the trader, and 
are prevented from so doing by the bad drafting of 
the Acts which were passed for that very purpose. 
There are two other points.on which Mr. Waghorn, 
we think, does not put the case quite as fully as 
might be wished. In the case of Watson, Todd, 
and Co. v. the Midland Railway Company, the ser- 
vices rendered were something more than ‘‘ mere 
forwarding” of traflic; the law may have been 
interpreted strictly, but we cannot see that it was 
strained against the applicants; and, further, Mr. 
Waghorn does not mention that all through the 
almost interminable litigation between the coal 
merchants and the railway companies on the ques- 
tion of siding rents, the colliery owners were on 
the side of the railways. This does not make the 
hardship less, but it disposes to some extent of the 
suggestion of bias against the Courts, 

But these are small things compared to the un- 
doubted hardships inflicted on traders, and the 
question is such a vastly important one that we 
trust this book will have a wide circulation, and 
draw public attention to what is a growing menace 
to the country. Without doubt the present policy 
of the companies is a bad one—bad for the public, 
bad for the traders, and, not least, bad for the 
companies themselves. We cannot think it has 
been a settled policy or a far-seeing one ; we rather 
take it to have been in many cases a policy of drift. 
Having taken one point, the companies felt bound 
to take another, and as a consequence they find 
themselves in such a position that railway nationali- 
sation is talked of by quite sober-minded men; and 
the traders, with whose interests these of the com- 
panies are in the long run identical, have been 
driven into an attitude of uncompromising antagon- 
ism. We hope the Commission of Inquiry will be 
able to bring some order out of this chaos and put 
matters in a better state, for the present condition of 
things, as stated by Mr. Waghorn—and his facts are 
incontrovertible—is intolerable. He estimates that 
if the law of railway traffic could be enacted in the 
form which it was intended to have by the Legisla- 
ture, and a strong tribunal could be given power 
to enforce it, not only would incalculable benefit 
result to the traders—more particularly agricultural 





—but a value of many millions might even now 
be added to the railway stocks of the United 
Kingdom. 

Mr. Waghorn’s chief suggestions for reform are 
three :—The codification and simplification of the 
law; the creation of a new tribunal with powers 
greater than those of the Board of Trade, and pro- 
cedure less formal than that of the Railway Com- 
mission ; and the formation of a traders’ union 
strong enough to act as a counterpoise to the Rail- 
way Association. With all these recommendations 
we heartily agree, and we think this book will help 
greatly to facilitate their being acted upon, for no 
one reading it can fail to be struck by the tre- 
mendous handicap imposed on traders by the 
chaotic state of the law, the heavy costs and other 
difficulties of appearances before the Railway Com- 
mission, and the overwhelming power of the Railway 
Association when opposed to an individual trader. 





Steel-Works Analysis. By Professor J. O. ARNOLD and 
F., Tpsorson, University of Sheffield. London, 1907 : 
Whittaker and Co, [Price 10s. 6d. net.] 

Tuat a third edition of this useful work has been 
called for will not surprise the many technical 
chemists who are familiar with the previous edi- 
tions ; and those who are acquainted with the 
lilerature of this subject will turn to it with still 
more interest on seeing that in this issue Professor 
Arnold has had the active collaboration of Mr. 
Ibbotson. The authors’ object has been to modernise 
the book by the substitution of new and quick 
methods for those which have become obsolete 
owing to defects in accuracy or rapidity, and by 
the insertion of sections dealing with fresh determi- 
nations. Oa the whole these changes have been 
carried out in a very satisfactory manner, and have 
resulted in a treatise which may confidently be re- 
ferred to for an accurate and, as far as possible, 
rapid method of carrying out almost any analysis 
likely to be required from an ordinary works labora- 
tory. 

The new sections treat of the determination of 
molybdenum, vanadium, titanium, and tantalum, 
and the analysis of the ferro-alloys of these metals, 
of high-speed steels and ‘* high-speed alloys,” of 
scheelite and tantalite, and of brass, bronze, and 
white metals. Moreover, fresh methods are given 
for the determination in steel, iron, or the ferro- 
alloys of every element dealt with; and a few 
changes occur in the chapters on refractory ma- 
terials, ores, slags, and boiler waters, while addi- 
tions have been made to the sections respectively 
devoted to descriptions of Hempel’s method of gas 
analysis and of the determination of the calorific 
power of fuels by the Mahler bomb. 

There are, however, one or two minor points to 
which attention might be called. Most of the 
later chapters (which are, we admit, of less im- 
portance) have evidently not received that thorough 
overhauling which has been so successful with the 
earlier ones. In the determination of graphite in 
silicious irons the addition of afew drops of hydro- 
fluoric acid to the solution would simplify the 
rather protracted process described ; and it might 
be inferred from the reference (page 257) to the 
aqua regia process alone that no shorter method 
for estimating sulphur in pig irons exists. An 
account of the estimation of nitrogen in coals would 
be useful in view of the growing number of producer 
plants which are recovering ammonia from the 
gases. One would like to see such archaic terms 
as ‘‘sulphocyanide,” ‘‘sodic” and ‘ ic,” 
‘‘carbonic oxide,” &c., replaced by their more 
correct equivalents ; and the table of atomic weights 
might profitably have been brought up to date. In 
accordance with the authors’ prefatory request, we 
note the occurrence of errors in formule and 
equations on pages 20, 158, 205, 319, and 341 ; 
there are, besides, several misprints and mistakes 
in the text, as might be expected in what is prac- 
tically a new book, but none is of any significance, 
except the use of ‘‘ arsenate” for ‘‘ phosphate ” 
(page 431). Asa matterfor the publisher, we may 
point out that, owing to the lack of detail-headings 
for the pages, and of well-marked divisions of 
chapters and sections, the task of finding one’s way 
about the book is not easy. 

However, it would be foolish to cavil at the work 
on account of these slight blemishes, which do not 
seriously impair its worth. The explicit instruc- 
tions for carrying out the processes, together with 
the able treatment of the theoretical considerations 
on which they are based, render this book of 





particular value to assistants and students, while 
its comprehensiveness and reliability will appeal 
very strongly to older and more experienced 
chemists. 
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Tue Surz Canat.—The draught of ships which can 
pass through the Suez Canal was raised at the commence- 
ment of the year to 28 fc. 6 in. ; in four or five years it 
will be further increased to 37 ft. The width of the 
Canal will also be carried to 148 ft. The transit revenue 
of the Suez Canal Company declined in the first five 
months of this year to 1,860,097/., as compared with 
1,989 9917. in the corresponding five months of 1907, 
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SLIDING, SURFACING, AND SCREW-CUTTING LATHE; FRANCO-BRITISH EXHIBITION. 
CONSTRUCTED BY M. EMILE CHOUANARD, ENGINEER, PARIS. 
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Ar the Franco-British Exhibition M. Emile Chous.- | 
nard, Aux Forges de Vulcain, Paris, exhibits a lathe 
of the sliding, surfacing, and screw-cutting type, with 
pode. which embodies several interesting features. 

n general design it is a compound of European and | 
American practice, having a Y bed and a Hendey- 
Nurwn type of change-speed gear for the sliding and 
surfacing m. tions, 

The headstock has a hollow spindle, and is driven by 
& three-stepped cone pulley, to which a belt comes 
from; the counter-shaft above. The latter has three 
sets of fast-aud-loose pulleys, two for driving in the 
forward direction, and one for the backing motion. 
The speeds of these are indicated on the drawing, and 
the rates of revolution of the headstock spindle range 
from 7 to 270 turns per minute. The lever A is used 
for putting in the back gear without stopping the lathe. 

he loose beadstock has its barrel moved in the 
usual way by hand-wheel and screw, and locked by a 
split lug, while a set-over arrangement is included for 
taper turning. In order to render the movement of 
the Poppet along the bed easy of accomplishment, 
a bracket B is screwed to the side, and carries 
@ pinion, which meshes with the rack on the bed 
and is turned by a handle. A couple of bolts securely 
hold the poppet down. when fixed. The carriage 
has T grooves on the top, to receive bolts for use 
when bolting some classes of work down, as for boring, 
and it is fitted with a compound rest, with swivel 
base, and a square turret. The latter may carry four 
touls, and it is revolved and locked in any of the four 
positions by a handle on top. This inclusion of a 
turret on an otherwise ordinary lathe is a more notice- 
able feature of present practice than hitherto; the 
square shape interferes but little with its use as an 
ordivary rest, and when several tools have to be used 
in succession the advanta are considerable. The 
cross-feed screw of the rest is provided with a micro- 
meter collar for fine adjustment. The entire carriage 
is moved along the bed by hand, with the wheel C, 
turning the pinion which gears with the rack D. The 
screw-cutting and automatic feeds are as follow :— 

For the screw-cutting, change-gears at the end of 
the bed are employed, driven from inside the head- 
stock, where reversing-gears, actuated by the lever E, 
are interposed between the spindle pinion and the 
first wheel leading to the change-gears. The lead- 
screw F is thus driven, and is thrown into connection 
with the carriage by a clasp-nut, opened and closed 
by the handle G. 

The self-acting feeds are produced primarily from 
gears driven by the spindle, and lying inside the bed, 
whence they communicate to the feed-shaft H through 
the gear-box J; by means of this box six speed- 
changes are produced, through the movement of a 
lever K, giving a range between 0.2 and 1.25 milli- 
metre. As the feed-shaft and the lead-screw are inde- 
pendent, a device is introduced to render it impossible 





to have them both in gear simultaneously. The con- 








nection to the carriage for the traverse and the auto- 
matic cross-feed is made by moving handles L and 
M... There is an automatic stop or trip arrangement, 
which is brought into operation when the carriage 
strikes the ane N on the shaft H; this gives a 
slight endlong movement, which disengages a clutch 
close to the feed-box and stops the shaft. The same 
clutch also comes into play in the event of excessive 
strain occurring, constituting a safety device. 

The lathe is suitable for high-speed cutting. When 
the gap-piece is removed, a diameter of 960 millimetres 
(372 in.) can be turned, while a diameter of 472 milli- 
metres (18,°, in.) can be swung over the carriage. 





9}-IN. HIGH-SPEED ALL-GEARED LATHE. 

Tue Colchester Lathe Company, of Hythe, Col- 
chester, show, at the Franco-British Exhibition, the 
lathes which have been already illustrated in Enar- 
NEERING. They have also a new high-speed lathe of 
all-geared head design, of 9}-in. centres, illustrated on 
the opposite page. It is driven by asingle pulley, 12in. 
by 4 in., with aloose pulley adjacent, at a constant 
speed of 400 revolutions per minute. The driving 
takes place from the line-shaft direct. This appears 
to be the drive of the future, because the full power 
is available for all cuts, and because of the conveni- 
ence of being able to couple a motor direct to the 
driving shaft. Eighteen spindle speeds are available 
Guvegh gears, and these are the subject of a patent, 
thirteen wheels only being enclosed by the head, 
only those which are actually doing work being in en- 
gagement. The three levers seen in front actuave these 
changes, which range from 9 to 360 revolutions per 





minute in approximate geometrical progression. The 
gear-wheels are of forged steel, machine-cut. 

The lathe is fitted for sliding, surfacing, and screw- 
cutting. The feed-shaft and lead-screw are driven 
through the same nest of gears in the box below the 
headstock. Thirty-two pitches can be cut from this 
box, from two to thirty threads per inch, and any 
others by setting up gears on the swing-plate. Thirty- 
two feeds are available, ranging from eight to 
one-hundred and twenty cuts per inch of traverse. 
There is a reverse at the end of the headstock. 

Other features of interest are these :—The spindle 
has a 44-in. hole bored through it to take bars up to 
4in. indiameter. All the gears in the apron of the 
carriage are supported in double bearings. The sliding 
and surfacing motions are thrown in and out by large 
coned friction-clutches. All the handles are conveni- 
ently placed for ready manipulation. The carriage is 
of good lerigth, and is guided by a raised strip which 
runs along the front of the bed. This renders its 
movements easier, and eliminates the side strains 
which are present in ordinary carriages. Cupboards 
are fitted for tools, and a waste-lubricant tray occupies 
the entire length between the cabinet legs. 

A diameter of 12 in. can be swung over the saddle. 
The bed is 10 ft: long, 164 in. wide, and 12} in. deep. 
The loose poppet is massive, and is clamped to the 
bed by two alta ; the ribs are cut away in front. 
The lathe weighs about 3 tons. 

The details of the patent headstock and the gear- 
box are shown by the drawings. Taking the head- 
stock first, the views are respectively as follow :— 
Fig. 2 is a front elevation of the headstock, with the 
mandrel illustrated partly in dotted outline, with the 
sliding-gear which it carries, together with some other 
details to be noted in due course. Fig. 3 is an eleva- 
tion through gears and pulleys at the hinder portion 
of the head, showing the fast and loose constant- 
speed driving-pulleys, spindle and gears, and the 
intermediate spindle and gears, through which the 
hollow mandrel or main spindle receives its motion. 
Fig. 4 is an end view of the headstock taken from the 
front end, in which the levers situated at the front and 
back of the box are shown, and the pitch circles of 
the gears and the relative positions of mandrel and 
shafts are given. Fig. 5 shows the end of the head- 
stock, viewed from the rear, with the sliding-gear 
operating-lever, which is located above the box, and 
the lever by which the turning and screw-cutting 
motions are reversed. If these views are compared 
with the photograph (Fig. 1), little difficulty will be 
experienced in locating the various parts. Some 
details are not re in the different views, but 
these will be readily understood. 

Commencing with 


Fig. 2, the fast pulley A is 
and | flanked by a loose ae of smaller diameter, to 


relieve the belt of unn tension when it is doing 
no work. The loose pulley, brass-bushed, runs on & 
long steel sleeve, to which also the fast pulley 1s 
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keyed. The sleeve is solid with the first pinion B, 
and is brass-bushed to run on the first shaft C. 
Pinion B engages oeaepeneny | with a wheel D running 
on a sleeve on a lower shaft E (compare with Fig. 4). 
Through the gears on E, those on the spindle F are 
driven, thus :—Wheel D is fast on a sleeve, brass- 
bushed, in which the pinion G is cut solidly. D and 
G therefore, whén driven by B, run constantly on the 
shaft E. G drives the clutched wheel H, feather- 
keyed to shaft C, and therefore driving it in the 
same direction as that of the pulley A, the sleeve of 
which, as already stated, encircles the shaft. The 
wheels B, D, G, H constitute a back-gear like that 
of an ordinary cone lathe. Wheel can be slid 
instantly into and out of engagement by the lever 
J above the headstock. On the shaft C there are 
three sliding gears, with a grooved clutch collar, 
moved in unison by the lever, Figs. 2 and 4, 
moving over the facing O, Fig. 2, provided with 
five locking holes, this being the right-hand lever 
seen in the photograph, Fig. 1. These gears engage 
with others, P, Q, R, on the intermediate shaft EK, 
and which run loosely on the shaft: K en with P, 
Lwith Q, and M with R. By moving wheel H out 
of gear with G by lever J the lathe is stopped, but by 
moving it still further a clutch on H eng with a 
clutch on B, and thus drives direct; the wheels K, L, M 
then run at the same revolutions as the pulley. Com- 
paring the drawings with the photograph, it will be 
understood that with the right-hand handle locked in 
the position shown M is with R. At the 
other extreme position of the handle K would be en- 
g with P, and when in the middle hole L with Q. 
When locked in the second and fourth holes, neither 

would be in, for it is seen by Fig. 3 that the spac- 
ing between the gears is sufficient to allow room for 
two gears with a clearance. So that before a new gear 
can be engaged it must be slid along a distance equal 
to twice its own width of face plus ‘a little side clear- 


ce, 

The spindle F carries three gears sliding as one, and 
engaging with those on the intermediate shaft E, the 
pairs in engagement being P and S, Q.and T, and R 
and U. The lever V actuates these, seen at the left- 
hand of the headstock in the position for engagement 
of P and 8S, and moving over the facing indicated also 
at Win Fig. 2. The extreme and middle holes are 
positions in which the three gears are engaged, and 
the second and fourth holes with no engagement, As 
for each engagement of K, L, M three changes are 
available, and as for each of 8S, T, U three are avail- 
able, there are thus with the back-gear two series of 
nine each. 

Other details shown in these drawings may be noted. 
The thrust of the hollow spindle F is taken on a ball- 
race at a. The first pinion, whence feeding and 
screw-cutting arrangements are taken, is seen at X, 
encircling the end of the epindle. It drives the 
reversing wheels Y, Y, Figs. 2 and 5, the pins of which 
are carried on the reversing-plate Z, fitted with a 
us locking-pin, as seen in the lower part of Fig. 5. 

— the drive goes through either the gear AA 
or BB. 

The feed change-gears are shown in another group of 
drawings. Fig. 6 simply illustrates the connection to 
the swing-plate, used when pong special threads not 

rovided for in the thirty-two threads which are cut 

yy means of the gear-box. Fig. 7 is a rear-end 
view of the box. Fig. 8 is a plan of the same; 
Fig. 9 is a plan taken just over a clutch-shaft to 
which the feed-rod is coupled; and Fig. 10 is an 
elevation of the box corresponding with that seen in 
the photograph, Fig. a. 

In Figs. 6 and 7, A A is the pinion which was referred 
to in connection with Fig. 3, and whence the drive is 
carried through the gears outlined in Figs. 6 and 7, ter- 
minating in A on the end of the short shaft B. Thus 
A runs at quarter of the speed of the pinion AA. 
The oe gear B B, which is shown in Figs. 2, 6, 
and 7, can slid over pinion A A, and, by means of 
the intermediate on the swing-frame, transmit motion 
to A; in this case A runs at equal s Shaft B 
in Fig. 8 has its bearings in the ends of the gear- 
box. This shaft is keyed along its entire length to 
receive the sliding pinion C constantly engaged with a 
fellow D (compare Figs. 7 and 8). he boss of C is 
encircled by the boss of a lever E, which also carries 
the pin on which D is mounted. The spring handle F 
screwed into the bracket pnllé gear 5 into engage- 
ment with either one of the nest of eight gears G 
(Figs. 7, 8, and 10), and the spring pin in the 
handle enters the corresponding hole and locks the 

» 48 in the well-known Hendey-Norton design. 

he eight gears G are each independent and key- 
; td to a short shaft H, which they therefore 
rive at eight different speeds, From these gears the 
screw-cutting and — feeds are both obtained, 
the latter first to the feed-rod L through the 3 J 
and K, thence to the lead-screw M by sliding the 
pinion N into en ment with the one O on the feed- 
rod. The feed-rod runs all the time, but when the 
leading screw is in use the worm in the saddle is 
dropped out of gear by means of the handle seen at 





the bottom of the apron. The lever P below the box 
actuating the clutch Q, doubly splined to the shaft to 
which the feed-rod L is coupled, drives either J or K. 
When the drive takes place through J, the feed is as 
given by the wheels; when through K, engaging with 
a wheel of half its size, the feed is halved, thus giving 
sixteen speeds, which, in conjunction with the tele- 
scopic gear pereey described, makes thirty-two 
changes of feed and thirty-two changes of screw 
pitches. A list of speeds is given in the table annexed. 
9}-In. High-Speed Lathe. Cutting Speed, 65 Ft. to 
75 Ft. per Minute. 





Diameter of Shaft Turned. 
Left-H.nd 
Lever. 


Right-Hand 
Lever. 


Bick Gear. 
5in. dia. | Pointing left 


6 Ditto 
7 Pointing right 
8 Middle position 
10 Pointing right 
12 | Middle position 
Saree | Pointing left 
Spindle makes | Pointing right 
(1 revs. per min | 


Spindle makes | Middle position 
9 revs. per min. 


Single Gear. 


Polishing, 
360 revs. 








Middle position 


Pointing right 
Middle positioa 


Ditto 
Pointing right 


to 
Pointing left 
Ditto 


Ditto 











Screw-Cutting Table. Threads per Inch. 
Times Threads. 


Feds, Four 





Lever under Gear-B x. 





Large sliding gear :— } POR | } 
To left. as . 4 8| 23) 24] 24] 2 
a | ©} 88 8) af] 4 
| } 
11|10| 9| 8 
22 | 20/ 18 /| 16 


Small gear :— 
To left 
To right 


..| 16 | 14} 13 | 12 
..-| 80 | 28 | 26 | 24 | 











MARINE STANDARDS AND CODE. 

Tue fifth volume of the British Engineering Stan- 
dards Coded Lists, issued by authority of the Engi- 
neering Standards Committee, just published, deals 
with structural steel for shipbuilding and marine 
boilers, and steel castings and forgings for marine 
pur In few industries is standardisation so 
desirable as in the marine trade, as the modern 
demand is for rapidity and economy of construction, 
and both these desiderata are facilitated by a satisfac- 
tory standard. We have here s‘andards for equal and 
unequal angles, bulb-angles, tees, plates, Z and T- 
bars, channels, beams, and the other components of 
the hull structure. Standard specifications are also 
given in this volume, along with details of test 
requirements. The complete utility of such standards 
in the shipbuilding trade is more or less dependent 
upon a comprehensive telegraphic code, since accidents 
calling for the repairs of ships often take place in 
distant parts. The publishers of this volume—Messrs. 
Robert Atkinson (London), Limited, 10, E-sex-street, 
Strand, London, W.C.—have therefore done well in 
securing the services of Mr. James Adamson, the 
honorary secretary of the Institute of Marine 
Engineers, to prepare a marine code. Mr. Adam- 
son’s long association with one of our leading 
steamship lines afforded him the necessary experience 
for this work, and his well-known enthusiasm and 
industry fitted him for a task requiring great care and 
patience. The code is divided into a series of classes 
—as, for instance, main engines, main boilers, oil 
fuel, oil and gas engines and plant, engine-room 
auxiliary machinery, &c.—and extensive indices are 
given. It is thus easy to construct a coded cable ; 
indeed, it is almost possible to have a complete ship 
and engine specification cabled in this way, while the 
changes are rung on all sorts of conceivable incidents 
in marine life. A diagram of a propeller shaft facili- 
tates the ordering of a new shaft by coded cable. 
This seems the most comprehensive code we have seen. 





‘“*THE PROBLEM OF FLIGHT.” 
To THE Eprror or ENGINEERING. 

Srr,—The desire to navigate the air has proved long 
and persistent; it therefore seems singular that inquiry 
addressed to Nature, concerning principles, has been neg- 
lected. Let us, for example, com @ swan and a 
duck, and suppose their bodies similar; they are not far 
from being that. Extraordinary big swans, weighing 16 
kilogrammes, or 351]b., have been shot, and a duck 
weighs one-eighth of that, or 441b., the relation 
between their linear dimensions being 2; but as the 
swan’s wing area only becomes four times greater than 
that of the duck, it must be moved with a ./2, or 14 
times greater speed (of the point of effort of the wing) 
in order to yield eight-times greater lift or resistance 
(varying with the second power of the speed) ; the 1.4 
times Cg ated speed must be both forward and oscillatin; 
up and down, in order to secure the same angle o 
incidence of the air upon the wings of both birds. In 
fact, similar birds must move with corresponding speeds. 

It will be found that the swan’s hg is considerably 
heavier, in proportion to its body, than is the case 
with the duck; the reason being, that the pressure 





per unit of area on the swan’s wing is twice as great 
as that on the duck’s wing. The bending moment 
is therefore 2 x 2 x 4 = 16 times greater with the swan’s 
wing; but consequently its moment of resistance, being a 
function of b h2—where bis the breadth and h the thickness 
of the larger win es, muscles, and sinews—must 
also be 16 times greater; b and h must therefore each be 
multiplied with 4/16 = 2.52, but that makes the swan’s 
wing weigh (2.52)? x 2 = 12.7 times more than the duck’s 
wing, whereas the proportion between the weights of 
their tive bodies is less than 8. In fact, the weight 
of the wings of birds increases in a greater proportion than 
the weight of their bodies, and this is one of the important 
reasons of the limited size of birds. 

If the swan’s wing area had been eight times larger, 
the swan being supposed eight times heavier ttan 


the duck, the larger Sing weed weigh gi = 23 times 
more than the smaller ; both birds would then have to 
move with the rames ; but the last cage is, for several 
reasons, impossible (the wing strokes would kecome tco 
slow, and the fall of the body during an upstroke too 


great, &c.). 
If the binds are not similar, they must approach the 
law of moving with corresponding oe. A small 
pigeon, for example, weighs 4 1b. and a large pelican 
sixty-four times more, or 321b.; its wing area is then 
(64)2 = 16 times larger, its bending moment 4 x 4 x 16 
= 255 times larger, and the nga wings weigh 160 times 
more than the pigeon’s wings. The pelican must further 
move 4/64 = 2 times faster than the pigeon, their respec- 
tive speeds being 73 ft. and 37 ft. per second. 

If the pelican’s wings had been sixty-four timcs 
larger than those of the pigeon, their weight would have 


been 61? = 512 times greater—an impossible case. 
When a model of a propeller, or other apparatus, pos- 
sesses & certain speed and efficiency, the larger apparatus 
must move with a corresponding speed in order to obtain 
a ag ae —_ 
, therefore, the large apparatus weighs N times more 
than its model, its speed should be 4/ N times greater, 


and its sustaining area N i times greater. Let us, in cor- 
sequence of this, use an albatross as a model for an aero- 
plane flying-machine. This bird does not—as we have 
studied both below the Cape of Good Hope and Cape 
Horn—flap its wings, when, for example, the differences 
of the wind velocities are, at least, and just for a moment, 
0 in the trough of the waves, 25 ft. per second above their 
tops, and ft. (say 60 ft.) higher up; the consequent 
differences of the wind energies will supply the additional 
energy required by the bird, when it sails downwards 
from « certain altitude and wants to regain the same 
altitude. By such winds, and, of course, higher winds and 
differences, its wings are kept perfectly motionless, and 
are used as aeroplanes. Now, say a specimen weighs 
23 lb., wing area 7.5 square feet, spread of wings 10 ft, 
speed 68 ft. per second, angle of incidence of the wind 
upon its wings 6 deg. What, then, would be required 
by an aeroplane fiying-machine weighing twenty times 
as much ? 

Its speed should then be “2u x 68 = 112 ft. per 
second—say 67 miles per hour—and its sustaining area 


208 x 7.5 = about 55 square feet, lateral spread of area 


20 x 10 = 27 ft. The bending moment of the larger 
aeroplane is, however, 53 times greater than that of the 
smaller, and that makes the | r weigh 38 times more. 
A cleverly designed bracing would be required to make the 
larger only — 20 times more than the smaller. It 
would be difficultto obtain sufficient s along the ground 
to start such an ap tus, and the descent would not be 
easy ; and what about the steady angle of incidence of 
6 deg.? The present achievements with aeroplanes must 
be admired highly, but with an area ten times too large 
they can only be used in calm weather, and the point 
desired—high speed from one place to another—cannot be 
obtained with such enormous area in proportion to weight. 
An aeroplane may be considered as an element of a screw 
with radius infinite; but just for this reason it is theo- 
retically inferior, area for area, to a number of small air- 
propellers of low pitch driven by ropes round their peri- 
pheries, the one from the other, and, lastly, from small 
motors, small enough to be cooled by air. The fact is 
this :—The resistance of the air is much greater against 
a surface or a plane turned round an axis in ‘itself, than 
against the same surface or plane moved normall 
towards the air; it is the centrifugal reaction whic 
causes this increased resistance against revolving planes, 
the resistance varying with the angular velocity of the 
plane. It is of importance to consider these laws. Fur- 
ther, as the area of the wings of swans can be measured, 
as well as the oscillating speed of their points of effort, 
&c., it was found that a specimen, weighing 32 lb., deve- 
lops 0.4 horse-power, the thrust in a down-stroke of the 
wing being about 851b. per horse-power (it takes too long to 
give the mathemati demonstration here); but this 
result can approximately be controlled by experiment. The 
action of a propeller, called the pendulum-propeller, is just 
similar to that of a whale’s tail or bird’s wing. Much 
experimenting has taken place with it, even onaschooner of 
200 tons displacement, driven by a 40-horse-power motor. 
On one occasion a pendulum-propeller boat, worked by a 
2-horse-power motor, was tiéd to a pier, and its propeller 
thrust measured to 35 kilogrammes (77 lb.) per effective 
horse- ; screw propeller in air or water cannot yield 
more than 0.78 of that. Fora few minutes a man can yield 
a thrust of 36 1b. with such a propeller, and about the 
same with a Japanese sculling-oar, but he cannot obtain 
more than about 0.6 of that with a screw in air or water, 


even with an air-pro 8 ft. in diameter and a water 
ditto, 15ft. A Sie one the quickest torpedc- 
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boat, while a Whitehead torpedo requires 70 horse-power 
to do that. In fact, the wing is just as superior to 
the air - propeller as the oar is superior to the screw. 
The oscillating propeller acts on a fresh body of fluid in 
each new stroke, accelerating more fluid from a lower 
velocity in each unit of time than is possible with a re- 
volving ge I cannot, however, enter upon the 
reasons in this letter. But, notwithstanding the supe- 
riority of the wing, it cannot produce its a efficiency 
—— accompanied with forward speed. What then is to 
be done ° 
Tam, Sir, yours faithfully, 
H. C. Voor. 
108, Osterbrogade, Copenhagen, June 3, 1908. 





To THe Epiton or ENGINEERING. 

Smr,—In view of the difficulties some of your corre- 
spondents seem to experience in explaining the soaring of 
birds, the following, from Darwin’s *‘ Voyage of the 
Beagle,” may be worth reprinting :— 

‘*When the condors are wheeling in a flock round and 
round any spot their flight is beautiful. Except when rising 
from the ground, I do not remember ever having seen one 
of these birds flap its wings. Near Lima I watched several 
for nearly half an hour, without once taking off my eyes; 
they moved in large curves, sweeping in circles, descend- 
ing and ascending without giving a single flap. As they 
glided close over my head I intently watched from an 
oblique position the outlines of the se te and great 
terminal feathers of each wing, and these separate 
feathers, if there had been the least vibratory movement, 
would have ap’ as if blended together; but they 
were seen distinct inst the blue sky. The head 
and neck were moved frequently, and apparently with 
force ; and the extended —— seemed to form the fulcrum 
on which the movements of the head, body, and tail acted. 
If the bird wished to descend, the wings were for a 
moment collapsed ; and when again expanded with an 
altered inclination, the momentum gained by the rapid 
descent seemed to urge the bird upward with the even and 
steady movement of a pa) kite. In the case of a bird 
soaring, its motion must be sufficiently rapid, so that the 
action of the inclined surface of its body on the atmosphere 
may counterbalance the action of gravity. The force to 
keep up the momentum of a body moving in a horizontal 
plane in the air (in which there is so little friction) can- 
not be great, and this force is all that is wanted. The 
movement of the neck and body of the condor, we must 
suppose, is sufficient for this.” 


Yours truly, 
L. D. CouESLANT. 
The Technical College, Sunderland, June 11, 1908. 


To THE EpiTor OF ENGINEERING. 

Sin,—On my return to London some weeks I read, 
and was much interested in, the rather warm discussion 
which has been eppearing in ENGINEERING during the 
last few months. was particularly interested in that 
part of it relating to the comparative merits of screws and 
aeroplanes, and it ap) to me that Rankin 
Kennedy, who certainly has taken the leading part in this 
much-discussed subject, had left out one of the most 
important factors in the equation when making his mathe- 
matical calculations—i.e., the diameter of the circle 
around which the screw-blades travel, and I wrote a letter 
to ENGINEERING ” pointing out this omission. I certainly 
attempted to place the matter in very simple and easily- 
understood language, but it seems I failed; therefore, 
with your kind consent, I will try again; I will have 
another bite at the same cherry. 

A great deal has been written first and last regarding 
the problem of natural and artificial flight. There has been 
an immense amount of speculation, especially in France, 
as to the power required. It would appear that by far 
the greater number of these speculators have based their 
conclusions upon what they regarded as logical reasoning 
and mathematical calculations; very few of them have 
made experiments, and those who did, used apparatus so 
small and imperfect as to render their results absolutely 
without value. 

The fact that they differed very widely among them- 
selves is proof that some must have been wrong, and as 
no two agreed, it was certainly evidence that the majority 
must have been wrong. y of them reasoned it out 
in this way, which I think we must admit had a certain 
degree of plausibility about it: If a wind of 20 miles an 
hour is allowed to strike a normal plane, it will exert a 
pressure of 2 1b, to the equare foot ; Haswell’s old formula 
was evidently accepted—that is, V?x0.005=P. It was 
admitted that if the air was stationary and the plane 
forced through it at the same velocity, that the B pg meng 
would be identical. It was also admitted that if a hori- 
zontal plane was loaded to 2 Ib. per square foot, it 
would fall in still air at the rate of 20 miles an 
hour, and, it was believed, that if the same plane 
was placed at an angle of, say, one in eight above 
the horizontal, and travelled fast enough to force 
the air downward at the rate of 20 miles an hour, that the 
lifting effect would be 2 Ib. to the square foot. I then re- 
ferred to an experiment of my own wherein an aeroplane, 
1 ft. wide and 5 ft. long, was driven through the air at 
the rate of 80 miles an hour, and consequently pushed the 
sir downward at the rate of 4 miles an hour ; I said 
that, according to the old way of reasoning it out, the 
lifting effect should have been equal to a vertical wind 
blowing against the plane at the rate of 4 miles an hour, 
and, accord: to the recent formula, the “ Eiffel 
P = 0,003 V2, the lifting effect would 
only have been 0.24 of a pound, which was only about one 
hundredth part of what the lifting effect was as demon- 
Strated by actual experiment. 

Mr. Kennedy says that I arrived at correct results by 
using the wrong formula, when, as a matter of fact, 


used no formula at all, but ascertained the lifting effect 
by HE oe experiments. He makes me say 
that the *‘ Eiffel Tower” formula is an old formula, when 
I said nothing of the kind; it is, in fact, the most recent 
formula; and then, again, he does not even quote the 
formula which I ref to for wind pressures, but 
showed something totally different, which means nothing. 
The ‘ Eiffel Tower” formula reads as follows :—Pressure 
in pounds per uare foot a 0.003 multiplied by the 
uare of the velocity in miles per hour. Mr. Rankin 
ennedy makes me say that the ME greay ed in pounds per 
square foot minus 0. multiplied by the square of the 
velocity,” which simply has no meaning at all. However, 
it appears from Mr. Kennedy’s letter that even with 
this impossible and unmeaning formula I arrived at 
correct results. Mr. Kennedy informs us that a screw 
erforms the same functions as an e; to use 
is own words: ‘If now we take the same or a similar 
plane and cut it into four equal lengths, and put them on 
a vertical shaft with four arms to rotate them at the same 
speed in feet per second, at the same angle, on a circle of, 


say, 20ft. circumference, the result would not be mach | b 


different ; the revolutions six per second, the 
friction of the arms would reduce the efficiency slightly, 
but otherwise it would not differ much.” 


At the speed given by Mr. Rankin Kennedy no less 
than twenty-four of his blades or would pass 
& given point in one of ti 


me. 
_ After a moment’s ht, does Mr. Kennedy still 
imagine that when, say, a hundred of these blades have 
xd in about four of time, each one ing 
the air down at the rate of four miles an hour, that the 


next blade coming only a twenty-fourth part of a second 
later will find the air quite stationary? Will it not 
have been set in motion by the preceding les, and be 


travelling downward at least 2 miles an hour; and under 
theze conditions will not the lifting effect be reduced 
75 per cent.? If Mr. y will make t ns 
that he suggests, I feel certain that the lifting effect will 
not exceed 6 Ib., possibly considerably less. It will 
therefore be seen that Mr. Kennedy has left out of the 
equation one of the most important factors—that is, the 
diameter of the circle. The the circle the better 
the results ; the best diameter is infinity. 

In my early experiments with a and well-made 
apparatus provided with appliances which enabled me to 
determine the thrust of screws and the lift and drift of 
aeroplanes at all s I was led to believe that when 
using an aeroplane 6 ft. long and 4 ft. wide, covered with 
woven fabric, set at an angle of 1 in 14, travelling 
around a circle 200 ft. in diameter at the rate of 40 miles 
per hour, that, after a few minutes’ running, a downward 
current of air was produced around the whole circumfer- 
ence of the circle. 

In order to ascertain to what extent this was true I 
made four sheet-brass screws and mounted them on fine 
hardened-steel points, much above their centre of gravity, 
so that ony revolved on a vertical axis with the greatest 
freedom. placed these about 8 ft. below the lowest 
point of the aeroplane, 90 deg. apart, and made my ex- 
periments early one morning when there was a dead calm. 
After the aeroplane had been travelling for about two 
minutes, there was, as I had expected, a well-defined 
current of air travelling downward around the entire 
circle. From this experiment it would appear to me that 
the air in the awed gn of the aeroplane must have been 
travelling down about four miles an hour, which, of 
course, would greatly interfere with the lifting effect. If 
one aeroplane on a circle 200 ft. in circumference aces 
this effect, will not four aero; es on a circle one-tenth 
oe size, travelling twice as produce a still stronger 
effect ? 

Mr. Henry Lea has asked me some questions relating 
to Mr. Cody’s kite. It is true that Mr. Cody’s kite rose 
upward and travelled against the wind, and passed 
directly over Mr. Cody’s head ; the lifting effect I fedged 
to be about 60 1b. If a load of the exact weight of the 
pull on the cord could have been attached to the kite at 
that icular moment, and the angle of the kite main- 
tained, there is no doubt that it would have flown like a 
bird for some minutes without being attached to the 
earth at all. Mr. Henry Lea expresses a wish to have a 
drawing of the kite ; as the phenomenon was not due to 
the peculiar kite used, but to the direction ofthe wind, 
and as I am quite unsble to make a drawing of the wind, 
I shall have to disappoint Mr. Lea. : 

I once attended a lecture where this peculiar phe- 
nomenon was being discussed. Many theories were 
advanced, nearly all wrong. However, as I was putting 
on my overcoat I heard the subject being re-discussed by 
two young ladies. The wing onesaid : ‘‘ The kite goes 
up there because the wind blows up in that direction, and 
the kite goes with it.” Shesaid : ‘‘ While I was at the sea- 
side I found that a piece of tissue-paper would fly } 
ward and over the cliffs ; it stands to reason that it is 
wind that caused the paper to rise. I have seen bits of 
Le ag get up and follow an express train for a consider- 
able distance.” This young woman had arrived at the 
correct solution where nearly all the wise men had failed ; 
it was simply a case of common-sense. 

Yours, &., 
Hiram 8S. Max. 
Thurlow Park, West Norwood, 8.E., June 15, 1908. 





To THe Eprror or ENGINEERING. 
§1n,—May I be permitted to correct Sir Hiram Maxim 
in his statement that the soaring bird exerts, without ex- 
penditure of power (or effort), its weight when hoveri 
or circling without visible movement of its wings? Con- 
sidering each wing as a lever of the third order, the fal- 
crum or point of attachment of the powerful pectoral 





muscles, situated, say, one-sixth from the shoulder, a very 


prove that each wing has to with- 








stand a very considerable reaction indeed, necessitating 
powerful thoracic muscular energy to sustain the central 
weight comprising the body of the bird, and his theory 
is untenable. 

I cordially agree with Mr. Rankin Kennedy in his ad- 
vocation of the superior qualities of active surtaces versus 

ssive or straight-line aeroplanes, as he terms them, and 

urthermore am pleased to note his adoption of multiple 
screws, which I strongly advised him to = 

It is extremely astonishing even to-day, with the rapid 
progress of aerodynamical i ing, to note the anti- 
quated ng and incomplete contrivances advanced and 

y experimentalists, disdaining the laws and 
lessons fundamentally shown by pee and by which a 
thorough comprehension only will evolve the true sub- 
jugation of the whirls and eddies of air. As so ably 
demons by Pettigrew, the whole area of the wing 
is utilised to consummate the triple function of ing, 
elevating, and sustaining, has properly-fashi travelling 
surfaces, and ope ly applied to attain this object. 
The principle is the screw, therefore easily reproduced 
y man, and is certainly not on the systems constructed 
by Mr. Phillips and Mr. Roe, whose machines are simply 
‘fair weather” craft, and useless in winds, particularly 
of a vertical tendency. May I inquire of the former, 
has he ever tried combi propulsive and elevating 
screws with the axis of same perfectly vertical? If, more- 
over, since the numerous experiments with i 
from Paucton to Cornu, progressive flight with the centre 
of gravity in centre of machine ha; unattainable, 
where is the best place to losate it? 
Yours truly, 
Kpaar WILson. 
67, Sutherland-street, Pimlico, June 15, 1908. 
To THE Epitor or ENGINEERING. 

Srr,—I feel that I cannot allow Mr. Lawrence Har- 
grave’s letter to pass unnoticed, although I had made up 
my mind to have ating more to do with the aspiration 
nonsense. hen Mr. Hargrave called upon me at my 
office, he said, *‘ I have come to England expressly to see 
you and Mr. Maxim.” I thanked him for the compli- 
ment, and we cordially shook hands. He then claimed 
to be the discoverer of aspiration (using the exact words 
quoted by me in your issue of February 23, 1908). I 
shook my head and smiled, to show my disapproval of 
the —— theory, which seemed greatly to annoy 
him. was very busy at the time, and suggested that he 
should make an appointment at any time and place that 
vane suit his ae for an mag -_ upon sub- 

ects aeronautical ; bat this suggestion id not carry 
ou — I have wy ag a word ~ him ~~ = 

1 sages te r. Hargrave’s allusion to t: nght 
a, would recommend him carefully to hen 4 
oom that appeared in your issue of June 5, 1908, 
page 753. 


Yours faithfully 
Horatio Puts. 
West Barnham, Sussex, June 16, 1908. 





To THE Epitor or ENGINEERING. . 

Sin,—Sir Hiram Maxim’s letter and Mr. Rankin 
Kennedy’s reply are of considerable value, and it is 
interesting to continue the argument in favour of the 
direct-lift machine romewhat further. The power re- 
quired to drive down the 120-ft. A ft. by 6-in. = 3600 
cubic feet of air per second is 0.30 horse-power. If we 
imagine twenty planes of the same size—viz., 5 ft. wide 
7 1 ft. long, fixed around the rim of a wheel of, say, 
16 ft. in diameter—that is, at about 2-ft. 4-in. contres— 
we shall obtain a lift of 500 Ib., the shaft must revolve 2 
times per second, and here, to my mind, lies the princi, 
defect: If we take ere ey ee running at 1200 revolutions 
per minute, the machine to be down to eight to 
one at the shafs, and the slow velocity of shaft, &c., means 
i weight. If the same ir angles 
decreased to 1 in 40 in of 1 in 20, the wheel would 
have to travel twice as fast to force the same quantity of 
air down at the same velocity, power remaining the 
same, with the exception of a slight increase required to 
overcome the friction of the air against the spokes of the 
wheel ; this would reduce the gearing down to 4 to 1, which 
means a lighter ehaft, &c. The power required so far as the 
twenty planes are concerned, is 6 horse-power, and two 
such wheels should lift 1000 Ib. with an ex iture of, say, 
18 seme-pouse, losses due to gear and air friction included. 

The wheel to hold the planes might be built on the 
lines of a bicycle wheel, which is well ada; to with- 
stand centrifugal f a 25-mile wind would surély have 
but little effect conn plates travelling at about six times 


that velocity. 
Yours faithfull 


9, Gray’s-Inn-square, W.C. J. R. Pout sr. 





(Other letters will be found on paze 826.—Eb. E ] 





Tenpers Invirep.—Tender, to be addressed to the 
Junta de Obras del Puerto, Cadiz, are invited for thesupply 
of two travelling steam cranes for use on the Pun 
Wharf, Cadiz. Tenders should be sent in by the 27th of 
this month, together with a 10 it. Local 
eee is necessary. 16 Gaceta de Madrid of 

y 30, containing this notice and the conditions, may be 
seen at the Commercial Intelligence Branch of the Board 


of Trade, 73, Basinghall-street, E.C. The Gaceta de 
Madrid for 18th ult., which may also be seen at the 
Board of Trade Basi offices, contains a notice 


-street 
that the Spanish Ministry of Marine has been au 
to receive tenders for, and to purchase engines and boilers 
for, three launches being built at the Arsenal, Cart 
for the of the fishing industry. The estimated 


cost of each set of machinery is about 217: 
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brackets for staying the back plate and the front tube 
sheet to the barrel ; and Fig. 14 the palm-stays running 
from the fire-box tube-sheet to the barrel. The crown 
of the fire-box is stayed by plain radial stays. The 
water-legs are 4 in. wide at the bottom on the sides, 
5 in. wide at the front, and 4 in. at the back. The 
dome is of cast steel. The small figure inset in Fig. 8 
shows a grate support stud in the foundation ring. 
Below we give the leading dimensions and —— 
of these engines, which are built to the standard gauge 
of Brazil—viz , 5 ft. 3 in. :— 
Locomotive : 

Cylinders, high pressure, diam. ... 

i low-pressure, diam. 
Stroke... 


High-pressure (piston) valves... 
Low-pressure (Allen-Richardson) 
Lead (constant)... oes oes. 
Wheels, diam. 3 ive 
Wheel-base, main frame ... 
aes frame 


174 in. 

a 
5 in. travel 

Shin. — 


~ to’ hee see ose 
Weight of engine in working order 
Boiler, outside diam., firat ring ... 
Fire-box, len ios a es 
width... a i 
“a thickness of crown, side, 
and back-plates .. ... .. 
Fire-box, thickness of tube-plate 
Tubes: material ... oat * 
a number 
gauge 


Heating surface: tubes... 
MS fire-box ... 


” 7” total 
Grate area... 7 
Working pressure ... 
Fuel... “te jos 
Exhaust-pipe, single 


. Charcoal iron 
... 234; diam., 2 in. 
. No. 11 B.W.G. ; 
length, 18 ft. 
2195 2'sq ft. 
21.5 


2316.7 ,, 

-_ 41 sq. ft. 

.. 200 Ib. 8q. in. 

... Cardiff coal 

... Diam., 5in , 5} in., 
and 54 in. 


13 fb. 94 in. 


—_ of top of smoke-stack above 


er: 
Wheels, diameter 
Frame ... wee 


30 in. 
10-in. channel 
teel 


8 

Tank capacity gals. 

Coal ... a te 8} tons 
Locomotive and Tender : 

Total weight of engine and tender 

in wong order ... we jas 

Total wheel base of engine and 

tender ie ied a A 


304,300 Ib. 
55 ft. 2} in. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 10. 

, Iron and steel trade conditions are sufficiently im- 
proved to warrant a reference to the fact. The general 
pig iron situation is better. Southern stocks are be- 
ginning to disappear, and much of the surplus is 
already under contract for future delivery. Northern 
furnaces are feeling the reflex influence. Prices have 
not changed, and a widespread buying movement has 
not yetset in. When it comes basic pig will profit most, 
This product is weak, and now is the time to contract 

- Manufacturers of all products into which steel 
enters are in sight of new work, but they are delaying 
orders until work is actually eecured. The demand for 
cast-iron pipe material is wary upwards of 30,000 tons 
of pig having been contracted for by oneconcern. Lar 
orders for other kinds of pig are in sight. Bar iron is 
weak and dull, and further concessions are being made 
below the recent 3 dols. a ton cut. Heavy purchases 
are in sight ‘by the agricultural implement makers, 
who usually buy in midsummer. Last summer they 
placed orders at one time for 200,000 tons. In plates 
and structural material there has been very little 
activity, as buyers are incredulous as to the per- 
manency of prices, even at their present low level. 
A number of big enterprises are nearing a shape 
when they will bo in need of material, but there is no 
positive assurances of any given volume of business 
coming at any time. he undertone is stronger. 
Crop conditions have improved within a week. Rail- 
aa freight traffic is also better and the number of 
idle cars is decreasing. A few weeks will develo 
much of commercial interest. The Presidential nomi- 
nation will have been made, and this, in American 
business affairs, is a vitalfactor. 





Tar INsTITUTION oF Civm ENGINKERS.—We are re- 
quested to state that a meeting is to be held on Monday 
next, June 22, at 3 p.m., in the Caxton Hall, West- 
minster, for the purpose of considering in what way the 
Institution might be made more helpful to the members, 
and to the profession generally. It is felt that the present 
time ia op for discussing any alterations which 
might be advantageously made, and for formulating the 

ion of mem r ncil 
Institution. The conveners of the meeting wish it to be 
understood that nothing is in contemplation antagonistic 
to the Council, and hope that as many members as possible 


bers for submission to the Council of the | Go 





will be present and give their views as to what changes, if 


any, are desirable in the best interests of the Institution. ' 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning 
there was a reaction in the price of Cleveland warrants 
in the pig-iron market. The cash price declined to 
5ls. 44d. and 51s. 3d., with closing sellers at the latter 
figure. The only other business was at 50s. 3d. August 19, 
and 50s. 3d. was also sellers’ three months closing price. 
The turnover was 1500 tons. In the afternoon no dealing 
took place, but a better tone prevailed, and closing sellers 
of Cleveland warrants: quoted 51s. . cash, 51s. one 
month, and 50s. 6d. three months. On Friday ame ae | 
no transactions were again recorded, and Clevelan 
warrants were quoted a shade easier at 5ls. 3d. cash, 
and 503. 44d. three months, and unchanged at 5ls. 
one month sellers. At the afternoon session a better 
tone ‘was in evidence, but the business only amounted 
to 1500 tons 6f Cleveland warrants at 51s. 6d., 51s. 44d., 
and 51s. 5d. cash. Closing quotations were 51s. 6d. cash 
and 50s. 6d. three months sellers. On Monday morning 
the market was fairly firm and 2000 tons of Cleve- 
land warrants were done at 51s. 6d. four days, 51s. 3d. 
twenty-four days, and 51s. July 24. At the close 
sellers quoted 51s. 10d. cash and 51s. 3d. one month. 
In the afternoon the market was a shade easier, and 
1500 tons of Cleveland warrants c hands at 
5ls. 6d. eleven days and 5ls. July 20. e close was 
easier, with sellers at 51s. 84d. cash and 51s. 14d. one month, 
and 50s. 6d. three months. On Tuesday morning, the 
market was quite idle and no dealing took place. At the 
close sellers of Cleveland warrants again quoted easier at 
51s. 6d. cash, 51s. 14d. onemonth, and 50s. 14d. threemonths. 
In the afternoon a weaker tone prevailed, and some 4000 
tons of Cleveland warrants were dealt in at from 51s. 1d. 
to 51s. 04d. cash, at 51s. fourteen days, 50s. 9d. sixteen 
days, 49s. 104d. and 50s. August 18, and 493. 104d. three 
months. Closing quotations were 51s. 2d. cash, 50s. 104d. 
one month, and 503. three months sellers. When the 
market opened to-day (Wednesday) the tone was stronger, 
but no Cleveland warrants changed hands. At the close of 
the session sellers quoted firm at 51s. 6d. cash, 51s. one 
month, and 50s. 04d. three months, and there were buyers at 
50s. 104d. cash, and 50s. 6d.one month. In the afternoon 
business was quiet, and only two Cleveland warrants were 
dealt in at 50s. three months, with sellers over at 50s. 14d. 
The other closing quotations were rather lower than in 
the forenoon, and were 5ls. 3d. cash. and 50s. 9d. one 
month sellers. The following are the market quotations 
for makers’ (No. 1) iron :—Clyde, 61s. 6d.; i 
> 62s. 6d. ; Summerlee, 63s._6d 
, 


83s. 64. ; and 


Sulphate of Ammonia. — The sulphate of ammonia 
market is very quiet, and only a limited demand is re- 

rted. The price quoted to-day is 12/. per ton for prompt 
Cosin esa, Glasgow or Leith. The amount shipped from 
Leith Harbour last week was about 31 tons. 


Scotch Steel Trade.—The ition of the Scotch steel 
trade is not much better than it was last week, and 
makers still report a scarcity of pag ea for heavy 
material. A number of orders have been booked for 
steel for shipbuilding purposes, and there are also some 
inquiries in the market which are likely to ripen into 
early business. The export trade is mine good, with 
structural material the subject of an excellent inquiry. 
Canada is repo! to be a buyer of something like 60 
tons of constructional steel; while from the other colonies, 
and also the Far East, the inquiries are stated to run into 
fairly large sums of money. Ata meeting of the Scotch 
Steelmakers’ Association, held in Glasgow yesterday, it 
was decided to reduce boiler-plates for export by 5s. per 
ton. The other prices remain as quoted last week. 


Malleable Iron Trade.—No change has taken place in 


8° | the malleable iron trade of the West of Scotland, and the 


racent state of affairs, in regard to reduced shifts, still 
continues. The associated makers are holding to their 
latest official price-list, but a number of the ordera 
which are coming into the market are being secured by 
merchants at about 2s. 6d. per ton under producers’ 
terms. 


Scotch Pig Iron.—Scotch ordinary pig iron has lately 
been in fairly pd demand locally, as well as for the 
Midlands, and deliveries have been made against 
contracts. A fair demand is being experienced for export. 
Hematite is quiet. 


Scotch Imports of Iron and Steel.—During the month of 
May the im of iron and steel at the ports of Aber- 
deen, Dundee, Glasgow, Grangemouth, and Leith, in- 


cluded the following :— 
Tons. Value. 


Iron wrought in bars, &c. —.. 
Steel — in bars, &c. .. 
Iron and steel hoops and strips 
Iron and steel sheets and plates 


Total 2439 17,511 


aoeere Machinery Contract.—It is stated that an 
order for almost the whole of the shipyard machinery 
required for an extensive new shipyard which is now 
being established at Hamburg has been placed with 
Messra. James Bennie and Sons, Clyde Engine Wor 
gy tone Glasgow, through Messrs. William Jacks an 
.» Glasgow. 


Reduction in Prices of Strips and Hoops.—At a meeting 
of Scotch makers of shorn strips and broad hoops, held in 
Glasgow yesterday, it was resolved to reduce prices by 
53. per ton, the reduction to take «effect at once. 


- | have been fairl 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dividend Outlook in Shefield.—An important state. 
ment with regard to the outlook during the coming year 
for dividends of steel companies was made by Mr. Thomas 
Wilkinson, who presided at the annual meeting of Messrs. 
William Cooke and Co., Limited, at Sheffield, on Tues- 
day. ae the adoption of the report, Mr. Wilkinson 
said, although they had made a greater profit during the 
past year, their dividend was less. In face of the present 
state of trade, the directors thought it would be wiser to 
declare a smaller dividend this year. ere was not much 
prospect for big dividends anywhere in the coming twelve 
months, He thought, therefore, they could be well satis. 
fied with 10 per cent. The chairman then gave an inte- 
resting comparison—ten ey ago and —s the past year 
—showing how extensive had been the firm’s developments, 
and how continuous the success. The report was adopted, 
and Mr. George Stevenson was re-elected a director, and 
Mr. J. H. Wilkinson was elected an additional director 
to assist his father in the management of the business. 


The Moulders’ Secretaryship.—Mr. John E. Davidson, 
a Sheffielder, who is at present chairman of the National 
Executive Council of the Friendly Society of Iron- 
founders, has been nominated for the position of assistant 
corresponding secretary of that society. The vacancy 
has been caused by the election of Mr. Samuel Masterson 
to the position of — secretary of the society. Mr. 
Davidson is a gentleman who is quite capable of doing 
justice to the honour that would be imposed on him. 
His father, ex-Councillor John Davidson, is a super- 
annuated member of the society ; so also is his grand- 
father; so that the candidate represents the third 
generation of his family connected with the society. 


The Reported Steel Combine.— Although Sheffield, as a 
steel centre, would have been very little affected by the 
rumoured steel combine, during the past week or two, on 
account of the trade being for the most part of a special 
character, considerable interest was taken in the reports 
by local manufacturers. Very little credence was attached 
to the sensational stories that were on foot, the object of 
the movement being, it was stated, to bring outside 
makers into line in the matter of prices. Makers of ship- 
building material and constructional steel, however, 
would welcome a concerted effort to restore prices to a 
more remunerative level. 


Iron and Steel.—With the exception of a few firms 
engaged in the heavy industries, garden and egricultural 
tools and materials, machine-knives, saws, &c., which 

well engaged since the holidays, most of 
the other branehes have had very little work in hand. The 
large ee dag in the East End of the city have been 
exceptionally quiet, the supply of orders being very 
meagre. Indeed, some of the emaller concerns did not 
reopen their shops until last Tuesday, so short has been 
work. Local pig-iron prices have been steadily on the 
decline, Lincolnshires delivered in Sheffield being fixed 
at :—No. 3 foundry, 51s. ; No. 4 foundry, 50s. 6d.; No.4 
forge, 503.; No. 5 forge, mottled, white and basic, 50s per 
ton. These prices are roughly 2s. below rates ruling at 
the o- aing of the year. 


South Yorkshire Coal.—At a spot near Thorne, South 
Yorkshire, boring operations have been in progress for 
the past 3h years in search of coal, and success has at last 
been achieved. A fine seam, 9 ft. in thickness, has been 
struck at a depth of about 916 yards, and 36 yards lower 
a second seam has been discovered 3 ft. 6 in. in thickness. 
The new field will be worked by a syndicate named the 
Thorne Bore Syndicate, Limited, the promoters having 
leased 15,000 acres of land in the vicinity. The coal is 
said to be of high quality, and should prove the first 
industrial gain to Frodingham and Scunthorpe, where a 
cheaper fuel will help to boom the numerons smelting fur- 
naces and iron and steel manufactures. There has been 
no change in the general coal trade. House co:l sells 
fairly steady ; manufacturing fuel goes out of hand with 
the same amount of regularity, and coke is in fair demand. 





University CoLteceE—UNIversity or Lonpon.—The 
following lecturers have been reappointed at University 
College for the 1908-9 session :—Mr. H. Deans to lecture 
on ‘‘ Railway Engineering ;” Mr. A. T. Walmisley to 
lecture on ‘‘ Waterways, Docks, and Maritime Engi- 
neering ;” Mr. W. N. Blair to lecture on ** Roads, Street- 
Paving, and Tramways.” 


Conxrracts.—The Danish State Railways, which for 
some time, like so many other railways, have been short 
of rolling-stock, have just placed an order with the 
Scandia Works, Randers, Jutland, for 54 passenger, 55 
mail and luggage carriages, 200 closed and 152 open 
goods carri he ger, mail, and luggage-vans 
are to be built on the truck system, and the order has to 
be completed before the end of 1909.—The Mirrlees 
Watson Company, Limited, Scotland-street, Glasgow, 
have recently received orders for condensing plant, 
among which is one for Alexandria, to the order of 
Messrs. James Howden and Co., Limited, and a jet con- 
densing plant for Barrow Collieries, to the order of Mr. 
P. J. Mitchell.—Messrs. Ed. Bennis, 28, Victoria-street, 
Westminster, recently sent us a list of orders for fifty-two 
stokers, compressed air-furnaces, &c., for this country 
and abroad.—The Chain-Belt Engineering Company, 
Darby, have lately received an order for a coal elevator 
of 50 tons per hour capacity for the Derby Gas Works, 
where they are also — coke-catting, elevating, and 
screening plant, &c.—The British Westinghouse Electric 
and Manufacturing Company. Limited, have received, 
recently, an order for 120 magnetic-brake equipment sets 
frcm the municipal authorities of Adelaide. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—A quiet feeling at present 
prevails in the pig-iron trade, and only a moderate 
amount of business is passing ; but producers are well 
placed, some of them having sold well on to the end of 
the year, and they are not particularly pressing iron on 
the market. Just at present Cleveland pig is dearer than 
iron of other districts, with the result that some of the 
Scotch consumers, who usually buy in this market, are 
urchasing eager an incolnshire iron. 
hough falling considerably below those of a year ago, 
shipments of pig iron are satisfactory, and they would 
be heavier if more of the iron needed were avail- 
able. Up to date this month the total shipments of 
pig iron from this district average some 4600 tons 
per working day, as compared with a daily average 
of 6700 tons for the corresponding part of June a 
year ago. No. 3g.m.b. Cleveland pig is 51s. 3d. f.o.b, 
and both makers and merchants have sold at that figure. 
No. 1 is rather scarce, and is quoted 533. 9d. The lower 
ualities of Cleveland iron are somewhat plentiful, and 
the market rates are cheap compared to those ruling for 
the better kinds. No. 4 foundry is 493. 6d., and No. 4 
forge 483. East Coast hematite pig is unaltered in value, 
Nos. 1, 2, and 3 standing at 57s., which, with No, 3 
Cleveland only 53. 9d. below, must be considered a low 
figure, for under normal conditions the difference between 
these descriptions is 83. to 10s. The price of No. 3 Cleve- 
land, however, is largely ruled by warrants, and the latter 
have shown some fluctuation lately. Cleveland warrants 
closed to-night 51s. cash buyers. Spanish ore prices are 
unchanged. There is not a great deal doing in foreign 
ore, but sellers do not anticipate any fall in quotations, 
which are based at 15:. ex-ship Tees for Rubio of 50 per 
cent. quality. 


Manufactured Iron and Steel.—A considerable amount 
of work is being turned out in several branches of the 
manufactured iron and steel trades, but for most de- 
criptions new orders are difficult to obtain, and some 
firms are getting well through the work they have on 
hand. Common iron bars are 6/. 15s.; best bars, 7/. 23. 6d.; 
best best bars, 7/. 10s.; packing iron, 5/. 10s.; iron ship- 
plates, 62. 5s.; iron ship-angles, 6/. 153. ; iron ship rivets, 
71. 10s.; steel ship-plates, 67.; steel shi ‘ry 51. 12s. 6d.; 
steel boiler-plates, 7/.; steel strip, 62. 1 ; steel hoops, 
61. 17s. 6d.; steel joists, 5/. 17s. 6d.—all less the cus- 
tomary 24 per cent. discount. Cast-iron chairs are 3/. 10s. ; 
cast-iron columns, 6/. 103.; heavy steel rails, 5/. 153.; and 
steel railway sleepers, 6/. 10s. to 6/. 12s. 6d.—all net cash 
at works. Iron or steel galvanised corrugated sheets, 
24 gauge in bundles, stand at 12/. 10s.—less the usual 4 per 
cent. 


Coke.—Coke is rather weaker, but average blast-furnace 
qualities still stand at 163. delivered here. 





Personat.—Mr. Malcom Blair, who has been general 
manager of Messrs. Francis Morton and Ov., Limited, 
Garston, Liverpool, since 1898, has just resigned this 
position.—Messrs. Kennedy and Jenkin, 17, Victoria- 
street, Westminster, inform us that they have taken into 
pa Mr. John Macfarlane Kennedy and Mr. 8. 

ryan Donkin.—Messrs. Bramwell and Harris inform us 
that they are moving at the end of this month from No. 5 
to No. 11, Great George-street, Westminster, S.W.—Mr. 
P. D. Ionides, manager in Scotland for the British 
Westinghouse Electric Coapanye 
join Mr. W. L. Spence, M.I. Mech. E., 31, St. Vincent- 
place, Glasgow, whose consulting engineering practice 
= —— conducted under the name of Messrs. Spence 
and Ionides. 





Taz Bourcoup Iron-Fcrnaces.—In connection with 
our recent articles on peat furnaces and on electric iron, 
and steel furnaces, the Bourcoud iron-smelting system 
will be of interest, although we are not aware that ex- 
periments have carried out on a nical 8. 
Bourcoud aims at utilising peat and lignite wherever 
ordinary coal is too expensive, and his system may be 
characterised as iron ore reduction by means of hot gases 
in combined gas and electric furnaces. Inferior fuels 
like peat can either be converted into a metallurgical 
coke, or be entirely gasified in order to produce electrical 
energy, or they may cornet in the way suggested by 
Bourcoud. The essence of this system is a continuous 
gas circulation in two cycles, which, though connected 
with each other, are practically inde lent of each 
other. The ore is first heated and reduced by carbon 
monoxide (CO), at a temperature not falling below 850 
or 800 deg. Cent. gas escaping from this furnace, 


essentially carbon dioxide (CO, ), is mixed with fresh gas | will 


coming from the Laat apne aay the carburettor furnaces 
and returned through another gas heating furnace to the 
smelting furnace. In the carburettor the gas comes in 
contact with t, coke, or charcoal at a temperature 
of 1200 deg. Cent. or more, and is thereby reduced once 
more toCO. The two gas cycles, the and the CO,, 
are separated, as mentioned, except in the mixer or shunt 

ortion, and the circulation is maintained by means of a 
fan. Valves provided in the various pipes allow of alter- 
ing the pro; ons. Similar p ve been made 
before. The novelties seem to be that the gas remains 
about 2} times as long in contact with the ore as usual, 
anc that hence the capacity of the furnace is much in- 
creased, or its size may be , hadhme Farther, that the 


reduction, transition, and smelting zones are sufficiently 
Separated from one another, though all in the 
nace, so that the different temperatures can 

ee es The refining smelting is to be done elec- 


same fur- 


will, in the autumn, | Lec’ 


NOTES FROM THE SOUTH-WEST. 


Bristol Docks.—The Docks Committee of the Bristol 
City Council has recommended the Council to lease 
13,217 square yards of land to the north-east of the Portis- 
head timber wharf to the agents of the Anglo-Saxon Petro- 
leum Company. Recent visitors to Bristol have com- 
prised Dr. J. P. Goode, a Fellow of the University of 
Chi and an expert despatched by the Chicago Har- 
bour Commission to study European dock management. 


Welsh Coal for Ireland.—A contract for the supply of 
60,000 tons of locomotive large steam-coal for the Midland 
Great Western Railway of Ireland has been secured b 
the Ebbw Vale Steel, Iron, and Coal Company, Limited. 

very is to extend over twelve months from July 1. 
The price is stated to be equal to about 14s. 3d. per ton 
f.o.b. at Newport. 


Welsh Coal Shipments.—The shipments of coal, foreign 
and coastwise, from the six princi = be ges fe ae 
Newport, Swansea, Port Talbot, Neath, and Llanelly—for 
the five months ending May, this year, were as follows :— 
Cardiff—foreign, 7,097,818 tons ; coastwise, 1,137,588 tons; 
total, 8,235,406 tons. Newport—forei 1,604,501 tons ; 
coastwise, 302,142 tons; total, 1,906,643 tons. Swansea— 
foreign, 1,183,043 tons; coastwise, 90,920 tons; total, 
1,273,963 tons. Port Talbot—foreign, 437,184 tons; coast- 
wise, 149,268 tons; total, 586,452 tons. Neath—foreign, 
93,677 tons; coastwise, 94,228 tons; total, 187,905 tons. 
Llanelly—foreign, 75,692 tons; coastwise, 23,242 tons ; 
total, 98,934 tons. The aggregate shipments from the six 
ports for the five months were accordingly 12,289,303 tons. 


The Swansea Valley.—There has been a slight increase 
in the output of steel bars at some of the local works, but 
several furnaces are still out. The tin-plate trade has 
continued active. 

New Cruiser.—The keel-plate of a new unarmoured 
cruiser was laid at Pembroke Dockyard on Monday by 

Kingsford, wife of the captain-superintendent of 

the dockyard. The new ship, the name of which has not 

et been chosen, will be virtually a sister of the Boadicea. 

er length will be the same, but she will have a few 
inches more beam, and 50 tons more displacement. 





TURBINES IN THE GERMAN Navy.—We are informed 
that a license contract has entered into between the 
German Admiralty and the A. G. Brown Boveri et Cie., 
Baden, Switzerland, for the construction of marine steam- 
turbines on the Brown Boveri system in the Imperial 
shipyards. Orders have already been given to the Kiel 
yard for the equipment of the new cruiser Ersatz Sperbix 
with turbines on this system. 





Tue Institution or Gas Encingers.—An interesting 
thering of this Society has taken place in London 
uring the current week, it being the annual meeting. 
tures and papers on gas and combustion, &c., have 
been presented, and visits to Brighton and lin 
arrap . A pleasant variation from the u con- 
versazione of other societies took on Wednesday 


evening, when a tion and ce, given by the 
President and Mrs. W. Doig Gibb, at the leries of the 
Royal Institute of Painters in Water Colours, attained 


unqualified success. 


Tue Royat Sanrraky InstitrvTr.—A Congress will be 
held by the Royal Sanitary Institute at Cardiff from July 
13 to 18 inclusive, and a very full programme has 
arranged for the first five days, the sixth being devoted 
to — * open of course, ¢ i — on ex- 
cellent centre. © proceedings will open on ay, 
the 13th, with the reception of the members by the 
Lord Mayor at the City Hall. After a public lunc 
the Health Exhibition in the Exhibition Pavilion. 
Cathays Park, will be formally opened by the Lord 
Mayor. At 7 pm. there 
City Hall, followed at 8 p.m. by the inaugural address, 
delivered he Right Hon. the Earl of Plymouth, P.C., 
C.B. On Tuesday, the 14th, Section I. of the 
devoted to Sanitary Science Preventive Medicine, 

ill assemble at 10 a.m. and papers will be read and 
aa “a ~ ee both gon iy Be? and a 

ter ing wi ngineering itecture—wi 
assemble at 10 a.m. for the reading and discussion of 
papers. On Thursday, the 16th, Section II. will meet 
at 10 a.m. On Friday, the 17th, a conference, com- 
mencing at 10 a.m., will be held of port sanitary autho- 
riti &e. Among the other events arranged there 
will a garden party on the afternoon of the 15th 
at St. Fagan’s Castle, at the invitation of the Earl of 

ymouth ; a conversazione on the evening of the 16th at 
the City Hall ; a garden party at Llantarnam Abbey, at 
the invitation of Sir C. J. Cory, Bart., on the afternoon 
of the 17th. gen | the subjects for discussion are, for 
instance, ‘‘ Street City Planning,” i 
W. Harpur, M. Inst. C.E.; the ‘* Best Method of 
and La; Macadam 


= 








will be a reception in the | of 


MISCELLANEA. 


Tue China Telegraph reports that locomotive building 
is about to be undertaken experimentally by the Japanese 
Imperial Railway Bureau, plates turned out from the 
Government works at Wakamatsu being used in con- 
struction. One trial engine is already in service, and five 
others are now to be built at the Hyogo Railway works. 

The demand in Japan for steel and iron appears to be 
very slack at present. The managing director of one of 
Sweden’s t steel works has recently paid a visit to 
Japan in order to ascertain the position of the market as 
regards Swedish produce, and according to reports received 
from him the position on the Japanese market appears to 
be very dull. Great depression prevails on account of the 
strained condition of the money market, more especially, 
it would appear, in the iron and steel branch. 

The imports of iron ore to the Netherlands for the last 
year but one, according to the official statistics, com 


Tons. 

Spain .. 2,410,000 
Sweden - i - M2 a 1,124,000 
Norway (principally from Narvik, and conte- 

quently Swedi:h ore) .. - - we 842,000 
Algiers on 804,000 
Greece 274,000 
France 255,000 
Black Sea_ .. 214,000 
United States 123,000 








Tue Doveias ADJUSTABLE PROPELLER: ErRaTuM,— 
In our description last week of this propeller we men- 
tioned the use of three ecrews to connect the balves of 
the boss, whereas one screw only is used for this pur- 
pose. We are also requested to state that, in the latest 
pattern, a lock-nut is contained inside the cap-nut, and 
eerves to tighten the halves together, 





Mrrace.—Two papers on Mirage, presented to the 
Academy of Turin last year, have expanded the theory 
of mirage on the lines of Tait, and supplied the experi- 
mental fs. The first communication was made by 
A. Garbasso, the second by L. a. Two kinds of 
mirage are generally distinguished. The Vince mirage 
is produced by the diffusion of two fluids which had 
initially a —_ of separation. The Monge mirage arises 
when the ndary plane is maintained. In the first 
instance, three images (sometimes even five) may be seen, 
two direct and one inverted. The Monge mirage pro- 
duces only one reflected image. With the aid of super- 
posed layers of carbon bisulphideand alcohol, Rolla obtained 
three images; with the aid of a mixture of alcohol and 
chloroform in contact with carbon bisulphide, he obtained 
five images (alternately direct and inverted), as observed 
by Parnell near Folkestone in 1869. 





Frire-Service InsTatuaTion; Bognos Arres Mont- 
cipAL THeaTRe.—The first municipal theatre to be built 
in South America is at Buenos Ayres, and is fitted with 
the latest systems of heating and fire-service water supply. 

latter is on the high-pressure system, for which the 
> ang ence — jumps were supplied by 
Messrs. Gwynne’s, Limited, on-street, EO. Two 
inde ent pumping-stations have been constructed 
adjoining the theatre, and in each of these are two pumps. 
One of these pumps, supplied direct from the 36-in. town 
main, is driven by an alternate-current motor. The other, 
drawing from a special high-pressure water-supply 
carried in 18-in. mains, is driven by a motor connected to 
@ conti current system. In case of failure, there- 
fore, of electricity or water supply, alternative working 
is provided. There are altoge eighty hydrants dis- 
tributed throughout the theatre. The hydrants at the 
top of the building are above the level of the town supply, 
while at hydrants on the ground floor a pressure of about 
45 lb. per square inch exists. On starting up one of the 
electric pumps with two hydrants in use, the one on the 
roof shows 60 lb. pressure per square inch, and that on 
the ground floor 120lb. This pressure will be reached 
within 10 or 15 seconds of receiving a fire-call. The 
quantity of water delivered altogether will range from 
12,000 to 25,000 litres per minute, according to the number 
of pumps in use. 





INSTALLATION OF THE CHANCELLOR OF THE UNIVERSITY 
or CamBripcz.—On Wednesday, the 17th inst,, Lord 
Rayleigh was formally installed as Chancellor of the 
University of Cambridge, in succession to the late Duke 
Devonshire. After installation ceremony, hono- 
rary s were conferred, among others, upon Admiral 
Sir John Fisher, the Hon. C. A. Parsons, Sir Andrew 
Noble, and Sir William Crookes. In welcoming the reci- 
pients of degrees, the Public Orator, Dr. Sandys, atated 
that Admiral Sir John Fisher, K.C.B., had been almost in- 
cessantly employed on active service, that he had filled the 


degrees 
F 


three highest tions 0; to a naval officer, 
over, had eae on pene oh oy of his own fortress. “The Hes, 
©. A. Parsons, F.R.S., was med as the son of the 


third Earl Rosse, a name prominently connected with 
modern astronomy. In his own work he had introduced 
an invention of great importance. Sir Andrew 
Noble wae welcomed for his contributions to the modern 
science of ballistics. At the luncheon held in connection 
with the ceremony of installation. the announcement 
was made by Sir Andrew Noble that a number of Lord 
Rayleigh’s friends, wishing to commemorate the event in 
some suitable way, in ler that there might be per- 
manent recognition of the great obligations the scientific 
world was under to the new Chancellor, had to 
offer to the University a fand in order to provide for an 
annual award to be made by the University in connec- 


- | tion with the branches of ecience with which Lord Ray- 





leigh is more particu'arly connected, 
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NOTICES OF MEETINGS. 


Tue NortH or EneuaND Institute oF MINING AND MECHANICAL 
Enoineers.—Saturday, June 20, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 33 = A general meeting will be held. 
The ep papers be for discussion :—** Roof- 
Weights in Mines,” by Mr. H. (Trans. Inst. M.E., 
vol. xxxiv., page 405). “‘ Demonstration of Rescue-Apparatus, 
Felling, August 31, 1907,” compiled by Mr. Lawrence Austin 
(Trans. Inst. M.E., vol. xxxv., page 210). ‘“‘ Flinty Chert, Horn- 
stone, &c.,” by Mr. Thomas Harker (Trans. Inst. M.E., vol. xxxv., 

231). ‘“*The Occurrence and Commercial Uses of Flu eg 

y Mr. William Morley Egglestone (Trans. Inst. M.E., vol. xxxv. 

page 236). The following paper, illustrated by lantern-slides and 

demonstrations, will be read :—*‘ Circulation and Heat Absorption 
in Steam Boilers,” by Mr. Arthur Ross. 

Tue Farapay Socrrery.—Tuesday, June 23, at 7.45 p.m., the 
annual general meeting will be held in the Library of the 
Institution of Electri Engineers, 92, Victoria-street, 8.W. 
when the report of the Council and the balance-sheet will 
be presented for adoption, and the officers and Council for the 
ensuing year elected. An ordinary meeting will be held at 
8.15 p.m., when the following i will be -read :—** Recent 
Deve oe = of the Kjellin and Réchling-Rodenh Electric 
Induction Furnaces” (illustrated), by Mr. J. Harden. ‘‘ New 
+ ae of Electro-Metallurgical Alloys,” by Mr. Adolphe 

ouve. 

Tue Puysica, Socrery or Lonpon.—Friday, June 26, at the 
National Physical Laboratory, Bushy House, Teddington, by kind 
invitation of Dn R. T. Glazebrook, Di of Laborato 
It is proposed to show a series of demonstrations of work in 
yoogres in the Laboratory, which will be on view from 3.30 p.m. 
onward. 
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CENSUS OF SHIPBUILDING AND 
ENGINEERING PRODUCTION, 


THERE has been issued this week to all ship- 
building and engineering firms schedules request- 
ing statistics to enable a complete record to be 
made by the Board of Trade of the production in 
the shipbuilding and engineering trades in 1907. 
This is in accordance with the Act din 1906, 
which authorises periodical production census 
reports for the United Kingdom. The progress so 
far made is satisfactory, especially as it was neces- 
to organise new machinery for the collection of 
data, and it is hoped that the work of summation 
of the statistics supplied will be correspondingly 
Ho pene so that complete returns will be avail- 
able before interest in them has passed from the 
practical to the academical stage. 

The value of full information as to the volume 
and value of production, the number of employés, 
hours of labour, wages paid, cost of material, 
amount of power used, and other data is consider- 
able from the economic point of view. When 
comparisons are possible with earlier returns, 
the information will have a scientific importance, 
because it will be indicative of progress. For this 
reason it is to be regretted that the information 
asked by the Department is not more comprehen- 
sive than appears from the schedules frases We 
admit that much must be more or less experimental, 


» | because of the novelty of the undertaking; but 


there was available for guidance the gene 


scope 
of a SE 


censal work in other countries. A 
fuller scope would not be objected to by the majority 
of manufacturing firms who are called upon to 
make the return. The information is obtainable 
without trouble in the case of the best manufac- 
turing establishments, and it would be well if the 
remainder were educated to make a more complete 
The supplying 
of the most complete information by any firm 
cannot be disadvantageous, as the Department has 
succeeded in providing for absolute secrecy. The 
first page, which alone will contain the name or 
other identification of the firm making the return, is 


26 | detachable from the schedule, and will be removed 
26 | ** by a responsible officer of the De 
geg | the other pages only (with no indication of the 


ment, and 


name and address of the firm) will be dealt with 
by the staff engaged in the work of compilation.” 
The headings under which output is classified in 
the schedule are not sufficiently numerous. They 
are taken from the returns under which exports and 
imports are classified by the Board of Trade. These 
have come to us from past years, and are neither 
If agreement with 
these foreign trade statistics is desired, it would 
have been better to bring export and import 


classification into line. For steam-engines used 
as prime movers the sub-heads are Agricultural, 
il Locomotive, Road Locomotive (including 


Steam-Rollers), Pumping, Winding, and ‘‘ other 
descriptions.” Steam-engines for power supply, 
either direct or associated with electric generation, 


seem not to have been reckoned with. It is true 
there is a separate schedule for electrical machin 

output, but many firms, apart from electrical engi- 
neers, are engaged in the production of stationary 
engines, both of the piston’ and turbine type, 
for power supply, so that the absence of a classi- 
fication for such engines is, to say the least, 
surprising. Again, no attempt is made in the engi- 
neering schedule to differentiate between piston and 
turbine-engines ; this also applies to the shipbuilding 
return, hy winding-engines should be included, 
and not blowing-engines, it is difficult to under- 
stand. There is, of course, the heading ** Other 
Descriptions of Steam-Engines,” but the aim should 
be to obviate miscellaneous entries, as they lead to 
confusion in estimating progress between one censal 
period and its predecessors. There are further 
sub-headings under ‘‘ Prime Movers” of Internal- 
Combustion Engines (except Motor Vehicles); 
Hydraulic Prime Movers—which presumably in- 
cludes water-turbines and wheels—and. again, the 


. | miscellaneous heading ‘‘ Other Prime Movers.” 


For machinery which cannot be classed as prime 
movers, or electrical machinery, the sub-headin 
are Agricultural Machinery, Boilers, Hydrauli¢ 
Machinery, Machine - Tools, Mining Machinery, 
Sewing - Machines‘ Complete, Sewing - Machines 
Parts thereof, Textile Machinery, Typewriters 
Complete, Typewriters Parts thereof, and Other 
Descriptions. Here again there is insufficient classi- 
fication; there ought to have been some reference to 
such work as sugar-making machinery, to linoleum- 
manufacturing plant, to iron and steel rolling-mills, 
to ore-concentrating plant, including stamps, &c., 
and to ice-making machinery, as all of these are im- 
portant branches of the engineering trade. Again, 
it will be difficult for some firms to make up their 
minds whether to classify pneumatic installations 
(including air-compressors) under ** Machine-Tools,” 
**Mining Machinery,” or ‘‘ Other Descriptions.” 
Under ‘* Motor Vehicles,” it would have been useful 
to have differentiated between commercial and 
pleasure vehicles, and since motor-cycles and parts 
of motor-cycles are given two separate headings, it 
is not easy to understand why ordinary foot-pedal 
bicycles have been omitted. 

Another defect has reference to the work in pro- 
ge at the end of the year. This seemingly may 

put in separately at the end of the return of 
engineering output, the value being estimated as 
closely as is reasonably possible on the basis of the 
market prices ruling at the end of the year. A 
separate entry of this nature must militate against 
accurate comparison of production of various indus- 
trial units in different censal periods, because it is 
possible to conceive that seven-eighths of the work 
on very large engines and other manufactures might 
be done— running into five figures in value—and 
this could not be included under, say, ‘‘ Hydraulic 
Machinery” or ‘‘ Pumping yt We hope that 
the firms will, as far as possible, include all work 
in progress, but not completed, under its specific 
heading, rather than lump all work in progress at 
the end of the schedule, without classification. 

Similar criticism may be offered to the schedule 
appertaining to shipbuilding output. Here, as we 
have already said, turbines are omitted, although, 
curiously enough, internal-combustion engines as 
prime movers are specified; while of auxiliary 
engines, not being prime movers, the only class 
named is ‘‘ Hydraulic Machinery,” of which really 
very little applies to ordinary merchant ships. 
Pumps, refrigerating appliances, steam steering- 
engines, capstan-gear, and the like are left to be 
included indiscriminately under ‘‘ Other Auxiliary 
Machinery.” When one remembers that many 
firms exclusively devote their establishments to the 
manufacture of one or other of these specialities in 
auxiliary marine engines, the importance of a fuller 
classification is the more obvious. As to the tonnage 
of ships, it would have been well to have made it 
clear that erections on deck were not to be included. 

Careful instructions are given with a view to 
obviate any possibility of material or labour being 
reckoned more than once; but even here there is 
possibility of confusion, and in any case the value 
of comparison of output of specific products between 
one censal period and‘its predecessors will be mate- 
rially reduced. The work of sub-contractors is to 
be embraced in the main return of output. Thus 
a shipbuilder will include marine engines, ne 
steering-gear, electric generators, &c., which he 
does not himself make. The total amount paid by 
the firm for sub-contractors’ work is to be recorded 





separately. By deduction this may ensure accurate 
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aggregate figures, but unfortunately we are likely 
to have a difficulty in arriving at the output of 


avy specified auxiliary machinery, electrical and 
otherwise. Not only will the shipbuilder include 
umps in his output, but the actual manufacturing 
me will also record the tonnage and value of the 
same ‘‘ Pumps,” so that the aggregate weight and 
value of pumps, steering-gear, refrigerators, &c., 
brought out in the detailed figures will in many 
instances be duplicated. It would have been better 
if in all cases the firms had been limited to a return 
of the work actually done by their employés, and 
to the material actually used for manufacturing 
purposes within their own works. In all cases 
the value of the work is to be the net selling price, 
which is to include such paca delivery, and 
travelling expenses involved by the firm or its em- 
ployés, but not discount or freightage or general 
commission work done by other agencies. 

The total value of materials purchased, including 
electric current and stores used, during the year 
is to be given. This is not to include machinery 
and plant bought or made in the year for the use 
of the firm’s own works, nor is any entry to be 
made for depreciation. Separate returns are to 
be made of the number of wage-earners, male and 
female, giving in each case those under eighteen 
years aan those above eighteen years, and corres- 
ponding = are to be tabulated for salaried 
persons. In order to ensure a fair average, the 
numbers at work on the last Wednesday in January, 
April, July, and October are to be taken, or on a 
date as close as possible to these days. A record 
is to be made of the number of calendar days on 
which the establishment is open for production, 
Saturday being reckoned as a complete day. The 
average percentage of wage-earners at work on 
Sundays is to be stated. 

A separate return is to be made of the horse- 
power of engines owned, and here the piston, 
turbine, internal-combustion, and water-power en- 

ines are all enumerated as prime movers. But, 
unnily enough, when the engines driving dynamos 
are classified, internal-combustion engines and 
water-power engines are omitted. This part of 
the census will make it possible to ascertain the 
total power of engines used in industrial estab- 
lishments, the total capacity in kilowatts of elec- 
trical generators, and the Board of Trade units 
actually generated with the help of piston engines, 
turbines, or ‘‘other prime movers.” There is a 
separate heading for electricity purchased during 
the year. 

The information so far enumerated is compul- 
sory, and must be given under penalty ; but there 
are, for economic reasons, separate questions set by 
special advisory committees appointed by the Board 
of Trade. For engineering this committee in- 
cludes the Hon. 8. p. Bouverie, Mr. W. Colling- 
wood, J.P., Mr. John Dodd and Mr. Alexander 
Siemens (nominated by the Engineering Employers’ 
Federation), Mr. T. F. Woodfine (nominated by 
the Society of Motor Manufacturers and Traders), 
Lord Airedale, and Mr. A. Bornemann. This 
Committee ask the various industrial firms to give 
the estimated selling value of the output in 1906, 
so that a comparison may be made with the total 
production recorded by the 1907 census. In the 
case of 1906, however, only the aggregate total is 
required. As it is desired to ascertain the total 
capacity of iron and steel furnaces, engineers 
are requested to report the make of steel within 
their works in tons and net selling value, as well 
as the capacity of their metal - making plant in 
actual use. Engineering firms are also asked to 
state the number of marine engines built durin 
the year of return, in order that this may be add 
to similar data from shipbuilding firms. An im- 
portant inquiry is that in connection with the fuel 
consumed during the year, coal and coke being 
scheduled separately. :' 

The special advisory committee representing the 
shipbuilding trades, consisting of Mr. George Jones, 
Mr. C. C. Scott, and Mr. R. 8S. White (nominated 
by the ng te Employers’ Federation), Sir 
Benjamin O. Browne, and Sir Charles McLaren, 
Bart., K.C., M.P., have also prepared supplemen- 
tary questions regarding which voluntary informa- 
tion is desired. These include the total output in 
1906, a return of marine engines built in 1907, an 
indication of the number of building berths or slips 
and their respective lengths, and a note of the coal 
and coke consumed i ear. There are 
several other points 





during the 
regain which information 
would have been desirable, ce we hope that when 


the schedules have been returned and the results 
classified, full advantage will be taken of the ex- 
perience gained in order to reach as high a degree 
of aug maga and perfection as is possible. e 
main idea of a census of production is most com- 
mendable, but the measure of its utility depends, 
firstly, upon its accuracy ; and, secondly, upon the 
extent to which it reflects upon progress, not only 
in respect of economics, but in the development of 
progress in invention. Discrimination in subdivi- 
sion of information, so as to avoid unnecessary 
complication, is desirable; but a comprehensive 
classification is equally important, and when the 
results of the schedules now issued are available, 
every consideration should be given to possible 
improvements, in order to afford the fullest scope 
for deduction. 








THE RECENT RUNS OF THE 
‘** MAURETANTA.” 

No litile discussion has been excjted by the 
performance of the Mauretania in breaking all her 
revious trans-Atlantic records with one of her 
our screws removed. The feat is, in some 
quarters, held to show that serious errors have 
been made in proportioning either the boilers, the 
turbines, or the screws; but, as a matter of fact, 
the issue of the run appears to bein close accord 
with what might have been expected from the results 
obtained during the official trials. That the speeds 
attained in earlier runs across the ocean have been 
a to the public cannot be denied, and 
they have led to the belief on the Continent that 
the boats were really incapable of maintaining the 
- ag intended, and to the covert suggestion that 
e original trials were either made under unfair 
conditions, or that the data published were pur- 





ag 
ly inaccurate. We reproduce on this page 
& power-speed curve based upon the combined trial 
data of the two ships. The two sets of figures 
are in very fair agreement. 

In the 48-hour full-power trials the turbines 
developed rather over 78,000 shaft horse-power, 
equal to 19,500 horse-power per turbine, for 26 
knots. Actually, however, the low-pressure tur- 
bines developed rather more power than the high- 
pressure ones ; in fact, but very little less than 
21,000 horse-power each. Each screw is therefore 
capable of transmitting this amount of power with 
fair efficiency, and on reference to the speed-power 
curve annexed it will be seen that with three pro- 

llers developing this amount each a speed of about 

5.2 knots should be maintained, other things being 
equal. Of course, other things were not equal. 
In the first place the resistance of the ship must 
have been increased by the necessity of keepin 

the helm over so as to correct the unbalance 

thrus ~f the unsymmetrically placed screws, but, 
on the other hand, the weather conditions were 
extremely favourable, and may have gone far to 
offset the resistances thus introduced. 

Some measure of the influence of the weather 
may, perhaps, be obtained by a comparison of the 
four recent trips of the Lusitania and the Maure- 
tania. During the last two westward runs made, 
the speed of the two boats was practically identical 
(although the Mauretania made her latest trip with 
but three propellers in use), and each of these tri 
made be compared with the voyage cinctionnond 
made by the sister vessel in the opposite direc- 





tion. On the trips beginning on May 27 the 


Lusitania, steaming eastward, made 23.56 knots, 
and the Mauretania, going westward, 24.86 knots; 
while on the following trips in the reverse direction 
the Lusitania, heading westward, averaged 24.88 
knots, and the Mauretania, coming eastward, 24.1 
knots. The weather seems to have favoured the 
westward steaming of both ships, and, at least, 
partly accounts for the difference in speed, pre- 
suming equal steaming capability. he mean 
speed of the Mauretania on the round voyage— 
24.48 knots—could be realised with four propellers 
transmitting collectively about 55,000 horse-power, 
while each screw has proved equal to 19,500 horse- 
power without risk of cavitation, or for three, 
58,500 horse-power. 

Of course, much more steam would be required to 
provide this horse-power with the three propellers 
at work than with four, but here the boilers had 
advantages not present on the trial trip, when 
half the coal only was Welsh, the remainder being 
from the Yorkshire district. On her last west- 
ward run, however, the whole of the coal was 
derived from the Principality, a circumstance which 
materially lightened the labours of the stokers. 

The single low-pressure turbine, moreover, would, 
to develop a given torque, require slightly less 
steam than in the trial-trip condition. On the side 
in which the screw was missing the steam entered 
the low-pressure turbine through the by-pass, and 
was consequently in a superheated condition when 
it reached the blading. As a consequence, with 
the same steam pressure here as in normal condi- 
tions of working a weight smaller by some 7 per 
cent. would pass the blades. Or, conversely, with 
the same weight of steam passing, a higher pressure 
could be maintained in the steam-chest, giving 
thus a greater torque, the latter being in turbines 
almost in direct proportion to the steam pressure 
above the first row of blades. 

Given, therefore, the conditions of the run, fine 
weather, a moderate displacement, and good coal, 
the results attained seem fully in accord with what 
might have been anticipated from the data recorded. 

The fact is that in some quarters it has been too 
readily assumed that the moderate speeds pre- 
viously maintained on the ocean runs were evidence 
that the boats were incapable of repeating on the 
Atlantic the results obtained on the progressive 
trials. Here also has, no doubt, originated the 
stories as to the fuel consumption having proved 
to be far in excess of anticipations. It was, for 
instance, rumoured that over 7000 tons were con- 
sumed on the earlier trips of the Lusitania, a state- 
ment which received authoritative denial in the 
very valuable paper contributed to the Proceedings 
of the Institution of Naval Architects by Mr. Bell. 
The actual consumption on the Lusitania’s third 
trip was just 4000 tons, including that expended in 
raising steam for auxiliary purposes. 

The moderate ocean speeds maintained until 
recently have been partly due to fortune and in 
part to policy. Fine performances have again and 
again been frustrated by the advent of fog, whilst 
the fact that during the winter season considerably 
lower fares are charged than during the summer 
months must undoubtedly be an inducement to the 
— of the boats to keep down the coal-bill. 
In fact, the last westward run of the Mauretania 
was the first, we believe, in which Welsh ccal was 
exclusively used. Summer fares come in next 
month, and we shall be surprised if their advent 
is not coincident with a whole crop of new records 
for the Lusitania, though it is, perhaps, question- 
able whether any substantial improvement will be 
obtained with the Mauretania until her missing 
screw is replaced. 

In the meantime the runs made with three 
screws should provide some very valuable data on 
screw performances, which, it is to be hoped, the 
Cu Company will see their way to publish. 
From the standpoint of the turbine alone, it is 
obvious that the most efficient method of working 
would be to develop as much power as possible on 
the side on which both the high-pressure and low- 

essure turbines are still in use. This procedure, 

owever, would tend to ravate the lack of 
balance arising from the missing screw on the other 
side, requiring greater use of the helm and in- 
creased resistances. We should, therefore, not be 
surprised to learn, when full data of the run are 
available, that more than half the steam passed 
through the single low-pressure turbine, and that 
the screw attached to the latter was driven 
nearly up to the limit fixed by the danger of cavi- 
tation. Provided the boilers could supply the 
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steam, the low-pressure turbine could certainly 
develop very much more power than the screw 
could absorb. Judging from the results commonly 
obtained with electric turbines, it is probable that 
the turbine could take an overload of fully 100 per 
cent. ; perhaps even more, since in electric turbines 
the speed is constant at all loads, whilst in marine 
work the number of revolutions per minute varies 
roughly as the square root of the torque, whilst the 
efficiency within the ordinary working limits varies 
directly as the number of revolutions. This rise in 
efficiency would, to some degree, counterbalance 
the lower efficiency of the overloaded screw. 





THE ROTHERHITHE TUNNEL. 

On Friday last, the 12th inst., the Rotherhithe 
Tunnel was formally opened by T.R.H. the Prince 
and Princess of Wales. The new tunnel, under- 
taken in 1904 by the London County Council, links 
up the districts on the north and south sides of the 
Thames between the Tower Bridge and the Black- 
wall Tunnel, and should prove of considerable 
value to traffic to and from the Surrey Docks and 
the busy districts of Rotherhithe and Ratcliff. The 
approach on the south side is in the immediate 
vicinity of the Surrey Commercial Docks, while 
that on the north side of the river is close to 
Stepney Junction Station and Shadwell. 

The work, which has been carried out to the 
designs and under the supervision of Mr. Maurice 
Fitzmaurice, C.M.G., M. Inst. C.E., chief engineer 
to the London County Council, consists of a tunnel 
under the river 1571 ft. long, together with ap- 
proach tunnels, cut-and-cover work, and open 
approaches, altogether making a total length from 
entrance to entrance of 1.3 miles. Actual tunnelling 
work by means of shields was necessary for a length 
of 3741 ft.; cut-and-cover methods were used for 
lengths of about 540 ft. on the south side and 
600 ft. on the north side, the remainder consisting 
of the open approaches. Thanks to the excellent 
arrangements, and to the care with which the 
operations were conducted, the work was com- 
pleted practically without serious accident, and 
with very few cases even of caisson disease. 
Although the contract time specified for comple- 
tion was 5} years, the work has been finished 
in little over four years ; eight-hour shifts, working 
night and day, Sunday included, during the time 
when working under compressed air, had to be 
resorted to. 

This tunnel is the thirteenth which has been 
driven under the Thames, and exceeds all the 
earlier ones in size. The Blackwall Tunnel, the 
construction of which has been amply justified 
during the eleven years it has been open to the 
public, was shorter and of less diameter than the 
tunnel just completed. The present tunnel, in fact, 
is 30 ft. in diameter outside the lining, compared 
with the 27 ft. of the Blackwall Tunnel. The 
difference allows of wider footpaths being provided, 
those of the Rotherhithe Tunnel being 4 ft. 84 in., 
against 3 ft. 1} in. in the older tunnel, the carriage- 
way being 16 ft. widein both cases. The gradients 
of the end portions are 1 in 36.5, the central under- 
river length having a grade of 1 in 800 towards a 
sump at the bottom of one of the vertical shafts. 
Four shafts 60 ft. in diameter are provided, two 
on each side of the river, and in two of them 
there are spiral staircases leading to the surface. 
There are also staircases in the open approaches 
just at the tunnel mouth on either side, so that 
foot-passengers have access to the tunnel at six 
points. 

The contract was placed with Messrs. Price and 
Reeves, 17, Waterloo-place; Mr. E. H. Tabor, 
M. Inst. C.E., acting as resident engineer. The 
actual work of tunnelling by the shield method 
has become fairly well standardised, and, like 
the trans-Atlantic ge, is nowadays a com- 
paratively uneventful undertaking, provided due 
care is exercised during the operations. There 
remains only the chance of making some new 
record by the introduction of improved appliances 
or organisation. Several such records Messrs. 
Price and Reeves now have to their credit, for, as 
We have already stated, the work has been carried 
out expeditiously and practically with immunity 
from accident. The under-river length of the 
tunnel was, for instance, completed in nine months, 
while on several occasions a lagi of 12 ft. 6in., 
or ive complete rings of lining ents, were 
constructed in twenty-four hours. e month of 
October, 1906, shows a record of 267 ft. completed. 





The cast-iron segments forming the lining are just 
under 6 ft. in length outside in a circumferential 
direction and 2 ft. 6 in. wide, and to form the 
complete ring fourteen segments and a key-piece 
13.8 in. wide are n . The thickness of the 
metal forming the lining is 2 in., and the flanges 
of the segments are 14 in. deep. 

Two shields were used in the work. These were 
supplied by Messrs. Markham and Co., Limited, 
Chesterfield, who also supplied the iron and steel 
work in the vertical shafts, domes, &c. One shield 
was used for driving from the north to the south 
side, and the other was used solely on the north side 
of theriver. A pilot tunnel, 11 ft. 8 in. in diameter, 
was run ahead of the main tunnel. Although the 
portion of the tunnel on the north side of the river 
1s on a curve, no difficulty was experienced in 
managing the shield on this length. The tunnel 
passes only 7 ft. below the bottom of the river bed 
in one place, and though in the case of the Black- 
wall Tunnel some 10 ft. of clay was placed in the 
river over the tunnel works during operation, no 
such measures were permitted by the Thames 
Conservancy in this case. The water - bearing 
strata also continued for some distance on each 
side of the under-river length. The air-pressure 
was, of course, varied during the work, and at 
times was a3 high as 22 1b. per squareinch. The 
inside diameter of the finished tunnel is 27 ft. 
Below the roadway is a subway for Pipes, cables, 
&c., 13 ft. 6 in. wide and 6 ft. llin. high. The 
paving in the tunnels is of asphalt, and in the 
approaches of nite setts. The tunnel and 
approaches are lined with white-glazed bricks and 
tiles. Aberdeen granite is used for facing in the 
approaches, &c. On the south side of the river the 
open approach over the East London Railway. 
This involved the removal of the arch of the railway 
tunnel at this spot and the building of a girder 
bridge to carry the roadway pesca A line. At 
each entrance to the ap es there has been 
erected a gauge to limit the height of the loads on 
carts entering the tunnel. These gauge arches are 
constructed of the cutting edges of the shields used 
in construction, and therefore form a fitting and 
permanent record of the method by which the work 
was carried out. 

Electric light is used in the tunnel, and has been 
provided for on a very generous scale. In fact, the 
illumination of the interior is all that could be de- 
sired. Three rows of metallic filament lamps run 
all through the covered portion of the works, the 
lamps being of 30 candle-power, placed 30 ft. apart. 
The candle-power provided works out at 4th candle 
per square foot. ere are altogether 631 thirty- 
candle power lamps and 108 of 50 candle-power, the 
latter being mostly in the approaches, domed shafts, 
&c. Two supplies are drawn on—viz., the London 
Electric Supply Company and the Bermondsey Cor- 
poration Supply. e former is alternating at 110 
volts, and is used for lighting ; the latter is direct- 
current at 480 volts, and is used for the pumping 
machinery. Both supplies are, however, made avail. 
able for both pu by the use of motor gene- 
rators situated at the top of shaft No. 2 on the south 
side. In the event of failure of the lighting supply 
two 30-kilowatt motor generators are automatically 
started up on the direct-current sup ly, and within 
20 pecs of failure the lamps wil lighted by 
the current generated by using the Bermondsey 
supply. In a similar manner the failure of the 
supply for the pumps is guarded against, a 12- 
kilowatt set being provided, in this case working 
with current from the London Electric Supply Com- 

ny, and generating current for the pump motors 
in the event of failure of the a wer ye ap, 
The motor generators and switchboard, &., were 
supplied by the General Electric Company, Queen 
Victoria-street, E.C., and the automatic starting 

ear for the motor generators by the Adams Manu- 
facturing Company, Bedford, as sub-contractors. 

The pumps for handling storm - water flowing 
down the approaches, and the drainage from the 
washing duwn of the roadway, are situated at the 
bottom of shaft No. 2, on the south side. Three 
electrically-driven pumps are installed of 200 

allons per minute capaci y each, capable of de- 
ivering to a height of 70 ft. One of these three 
umps is held as reserve. The fag te supplied 
S Siete. Frank Pearn and Co., Manchester, and 
the motors driving them by the Lancashire Dynamo 
and Motor Company, Manchester. All the cable- 
work is by W. T. Henley’s baie gm Works Com- 
pany, Limited, North Woolwich, the cables being 
carried underneath the footways, with distribution 





ints at each shaft. The distribution-boards are 

y Messrs. Spagnoletti, Limited, Goldhawk-road, 

W., and the wiring was carried out by Messrs. G. E. 
Taylor and Co., Bush-lane, E.C. 

e contract price for the whole work was 
1,088,484!., exclusive of amounts paid for property 
acquired. Including the sums disbursed on this 
account, the total sum is brought up to about 
2,000, 0007. 





H.M. YACHT “ ALEXANDRA.” 

THE new —— yacht Alexandra is approaching 
completion at Portsmouth Dockyard, where she 
recently arrived on the conclusion of her steam 
trials, and it is not improbable that she will be 
utilised at an early date for a cruise. As is well 
known, the building of the new yacht was decided 
upon largely because the Victoria and Albert, com- 
pleted six years ago» was found to have too great 
a draught to enable her to enter many of the 
secondary ports; so that while she will be used 
under normal conditions, and particularly for 
ceremonial occasions—as, for instance, in such 
visits as that recently paid with so much satis- 
faction to Reval—the Alexandra will be utilised 
for pleasure cruises. She differs from the Victoria 
and Albert in having turbine machinery, so that 
notwithstanding the fact that the displacement 
tonnage is only 2050 tons, as com with 4700 
tons, that the length is only 275 ft., as com 
with 380 ft., and that the draught is 12 ft. 6 in., 
as compared with 18 ft., there is little loss in speed. 
Thus the new yacht on her full-power trial main- 
tained a speed of 19.15 knots, which can easily be 
continued on a long cruise. We give in parallel 
columns the leading dimensions of both yachts, 
from which it will be seen that the new vessel has 
cost less than one-fourth the amount paid for the 
Victoria and Albert. 


** Victoria “ ” 
and Albert.” Alexandra. 

Length ... = .. 880 fo, 275 ft. 
Breadth ... wee 50 ,, 40,, 
Mean load draugh 18 ,, 12 ft. 6 in. 
Displacement ... 4700 tons 2050 tons 
oa eal ne nl we 11,000 4500 
Natural draught (speed) 20 knots 18.25 knots 
Coal aay at load 

draught on .. 850 tons 270 tons 
Cost com 572, 8062, 128, 2397. 


The figures are given from the latest Navy Esti- 
mates. It is significant that up to the end of the 
financial year—that terminated with March—the 
revised total estimated cost of the Alexandra was 
80007. less than the original estimate, and that 
this saving was entirely upon the contract work of 
the hull, fittings, and ulpment, so that consider- 
able credit is due to the builders, Messrs. A. and J. 
Inglis, for the approximation of actual to esti- 
mated cost. In the case of the Victoria and Albert 
the final cost, according to the latest returns, very 
considerably exceeded the original estimated cost, 
which was 353,637/., whereas the revised cost was 
572,806/. One other point of interest was that 
the revised estimated cost of the turbine machinery 
of the Alexandra comes out at 38,8501., equal to 
81. 10s. per designed shaft horse-power, while in 
the case of the Victoria and Albert the recipro- 
cating engines and boilers cost 117,645/., equal to 
101. 13s. per designed indicated horse-power. 

The engraving of the new yacht published on 

822, and prepared from a photograph taken 

Messrs. Maclure, Macdonald, and Co., speaks 
well for the smart appearance achieved. The cut- 
water stem and the rounded stern have rich carv- 
ing. The billet forward bears the Royal Arms, 
surmounted by a crown, while the monogram of 
the King and Queen have been worked into the 
design, one on each side, On the stern the Royal 
Arms also occupy a prominent place in the centre, 
and the rose, thistle, and shamrock have been 
beautifully incorporated into the surrounding scroll. 
Two gilt-rope mouldings run round the ship, and 
effectively relieve the shear-strakes. Steel has 
been used for the hull, and numerous water-tight 
bulkheads have been built, with water-tight doors 
giving access between the compartments. There 
are three decks extending right fore and aft: the 
upper, main, and lower. The last-named is water- 
tight, so that the lower part of the ship will, even 
in the case of shell fracture, give a sufficient reserve 
of buoyancy under the most trying conditions. 
There is, as shown in the illustration, a long Fane 
menade deck amidships, and a top-gallant fore- 
castle deck forward. 

The Royal apartments are situated in the after 
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part of the ship. The private rooms of the King 
and Queen occupy one side of the ship, with en- 
trance from a large corridor, whilst on the other 
side there are rooms for Princess Victoria, for 
Lord Knollys, and for gentlemen and ladies-in- 
waiting. A separate apartment on the same level 
is to be fitted as the King’s library, and another as 
a guest-room. It will thus be seen that there is 
extensive state-room accommodation. The general 
colour scheme is white enamel with tapestry 
above. The King’s rooms, however, are panelled en- 
tirely in wood. The Royal reception-room, dining- 
room, and service-room are immediately above in 
a large pavilion-house on the upper deck. There is 
over the dining-room and reception-room a large 
skylight, the central ridge of which has a band of 
fretwork, in which are introduced the Royal arms, 
with the rose, thistle, and shamrock as national 
emblems. White moulding constitutes the base of 
this skylight, and behind this the electric lights are 
ensconced. The lamps themselves are concealed, 
their light being reflected from the ceiling, so that 
the effect is that of diffused daylight. These rooms 
also are in white enamel, and the ports have square 
windows. . At each corner of the promenade deck 
forward there is a pavilion for afternoon tea, and 
on the upper deck amidships a smoking-room. 

The officers and crew, numbering 173, are accom- 
modated partly on the main deck and partly on the 
lower deck forward. The, cabins for the captain, 
engineer - commander, surgeon, and navigating 
officer are located in the upper deck amidships. 

The turbine machinery of the ship is illustrated 
on page 818, and, as will be seen from the engrav- 
ing, there is the usual triple-shaft arrangement 
with the high-pressure turbine on the centre, and 
the low-pressure and astern turbines on the wing, 
shafts, the astern turbines being incorporated 
in the low-pressure casing. The exhaust ports 
from these pressure turbines are clearly shown in 
the illustration. This arrangement differs very 
little from that which has been an ag in prac- 
tically every Channel steamer, and, a in 








many of the ocean-going turbine-ships. It has great 
advantages in respect to manceuvring, as in such 
case the high-pressure turbine is disconnected, steam 

ing through a separate manceuvring valve, which 
admits full boiler pressure to the low-pressure ahead 
or to the astern turbine. There is obtainable a very 
quick response, and as the astern turbines are of 
high power, it is possible to reverse the motion of 
the ship within a very short period. In this respect 
the trials of the Alexandra proved exceptionally 
satisfactory. The arrangement of governors is 
clearly shown in the illustration, which is prepared 
from a photograph of the turbines taken at the 
works of their constructors. The condensers are 
in the wings of the ship, and these are fitted with 
the Parsons vacuum augmenter. The steam for 
the turbines is supplied by three large Yarrow 
water-tube boilers, which have, on exhaustive trials, 
proved quite satisfactory. On the official trial 
at what is regarded in the Navy as ‘‘continuous 
steaming” speed, two boilers were sufticient to give 
174 knots, while with all boilers in use the speed, 
as we have already indicated, was 19.15 knots, or 
nearly a mile per hour in excess of the designed 
8 


As regards the auxiliary machinery, perhaps the 
most notable feature is the extent to which elec- 
tric power has been applied. There are three 
large generating sets, and the current is used not 
only for lighting the ship, but for heating and for 


working capstans, pumps, &c. In the kitchen 
reserved for the use of the King and his guests there 
are many electrical appliances, including a grill ; 
while in addition to the cooking-range there are hot 
ovens, potato-steamers, and roasting-ovens with 
jacks actuated by an electric motor. All the apart- 
ments are heated by electric radiators, and in the 
bath-rooms there are electric towel-rails and radia- 
tors combined. There is further a large installation 
of refrigerating and ice-making machinery, with 
chambers for the storage of meat and vegetables 
under the lower deck forward. The pumping plant 
has also had very considerable attention, and most 








of the apparatus is driven by electric motors. A 
complete service of fresh water is supplied to all 
the rooms. 

In a word, the yacht embodies the best of the 
experience of Messrs. A. and J. Inglis, Limited, 
Glasgow, whose senior partner, Mr. John Inglis, 
LL.D., has probably done more in the designing 
and building of yachts than any other shipbuilder. 
The Admiralty have also been associated with the 
work of design and construction, and if the new 
Royal yacht in service does not meet every con- 
ceivable expectation, it will not be because sufficient 
attention has not been devoted to the working out 
of details. 

As to the furnishing, &c., it is sufficient to say 
that the work in the Royal suites has been carried 
out by Messrs. Waring and Gillow, Limited, London, 
and in the other rooms by Messrs. Archibald 
Stewart and Co., Glasgow. 





A NEW SYSTEM OF WELDING. 

Owrne to the costliness of high-speed steel, its 
employment, particularly for heavy tools, or where 
large quantities of it are required, becomes a very 
considerable tax on the consumer, and the smallest 
possible amount is therefore used. All kinds of 
devices in the form of tool-holders are adopted, 
whereby the smallest quantity that will do its 
work is made to suffice. Many attempts have also 
been made to weld high-speed steel on to mild 
steel, as well as on to high-carbon steel, in order 
that a small though very ) ae cutting edge may be 
made part of a tougher and cheaper metal, 80 
that it can withstand successfully the wear and tear 
of work, and that, too, as well as if it had been in 
the form of a solid bar. All attempts to weld 
high-speed steel on to high-carbon steel or mild 
steel have, however, up till quite recently proved 
futile. This is seemingly due to the different co- 
efficients of expansion of the different steels, high- 
_— steel having a low coefficient of expansion. 
igh-carbon steel may, in a molten state, be 
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poured round a bar of high-speed steel, and union 
may apparently be effected ; but if the steels are 
re-heated, the carbon steel expands away from the 
other and the union ceases. ‘orts to weld these 
steels have also been made by means of high tem- 
perature and hammering, but no success has 
attended them. It seems at last, however, as 
though the problem could be solved, and success 
has, after many efforts on the part of engineers 
and metallurgists, been attained, for a process has 
recently been discovered whereby such welding may 
be accomplished. 

The process to which we allude is one which is 
yet well under a year old. It, however, promises 
much, for it is impossible to foresee the whole of 
the uses to which it may be put. The operations 
are very simple. The welding of the two steels is 
performed by means of a thin film of copper which 
is placed in the form of a feeder along the line 








but before beiag ground, is shown in Figs. 1 and 2, 
annexed, and conveys very clearly the appearance of 
the joint. In Fig. 1 the small square strip of high- 
speed steel may be seen bound in place with wire, 
while along the joint on the top there is the 
= of copper wire, held also in place by the 
inding wire. In this condition the tool is placed 
in the furnace, and when the weld is made it is 
hardened. Another sample of work done by this 
welding process may be seen in Fig. 3, which 
represents a piece of a built-up shaft. this case 
the shaft is made up of an outer steel or iron 
tube, which is filled with high-carbon steel rods, 
which are all welded together with copper, being, 
of course, also welded to the enveloping tube. _ 
Another field which this process opens up 1s 
its application to rock-drills, where its future 
appears to be very promising, and we have already 
seen a 3elf-sharpening drill made under the process, 




















Fia. 1. 


of the joint ; the article to be welded, whatever it 
may be, is then surrounded by a reducing com- 
pound, and is placed in a furnace where the 
temperature is raised to about 2200 deg. Fahr. 
The gas, which is formed by the burning of the 
composition, seems to affect the copper in such a 
way that the latter is reduced to a fluid as thin as 
spirits of wine, and in this condition it molecularly 
interpenetrates the two classes of steel, and, strange 
as at first sight it appears, produces true cohesion, 
and not merel hesion ; in fact, it forms the 
strongest suniite weld. Indeed, so thoroughly 
are the steels united that it seems impossible to 
separate them along the line of the weld, for, if 
the different pieces are actually forced apart, the 
line of fracture will follow a course other than 
through the joint, ing by preference through 
the solid steel. e welding is so close that in 
some cases hardly a trace of copper can be seen. 

A wide field of usefulness for this process is at 
once apparent, for it is evident that it may be 
applied in many directions. One of these, as we 
have already suggested, is the welding of high- 
speed steel to carbon steel for the production of 
high-speed tools for lathes and similar machines. 

Many attempts have been made to braze points 
of high-speed steel on tools, but the results have 
not been satisfactory, for the high temperature 
necessary for the hardening of the tool proves 
fatal to the bond so made. ith the new welding 
process, however, nothing of this kind happens, 
vad it is now being utilised for making heavy tools 
for turning and other purposes, and the Metals 
Fusion Company, Limited, of 56, Victoria-street, 
Westminster, who control the process, make a 
large number of what they call ‘* composite tools,” 
in 10-in. to 12-in. lengths, which are formed of 
mild-steel bars from 1 in. to 2} in. square, which 
have along one corner a piece of high-speed steel 
from } in. to # in. square, welded on for the whole 
or part of the length of the bar. The high-s 
steel is then hardened along its whole length, after 
which it may be ground to shape in the ordinary 
way, 8o that the piece of high-speed steel forms 
the cutting-edge. It is claimed that no further 
hardening is necessary, and the tool may be ground 
away until too short to use. A tool of this nature, 
both before and after the weld has been made, 


peed | events ; it is therefore interesti 





Fig. 2. 

















Fie. 3. 


of such a section that the abrasive action of the 
rock will have a tendency to keep sharp the cutting- 
edge of the tool. 

As before stated, the process opens up many pos- 
sibilities and avenues of thought, very tempting to 
contemplate and follow, but space will not allow 
us to go further into the subject at present. We 
hope, however, to return to it in the near future. 





THE LANDSLIDE AT LYME REGIS. 

AutnoucH the British Islands abound in the 
remains of what must have been great geological 
upheavals in the past, it is not often that we are 
able to record the actual occurrence of one of these 
to refer for a 
moment to the landslide which took place at Lyme 
Regis on June 10. According to the reports in the 
daily papers: ‘‘ Shortly before 2 o’clock a loud 
rumbling sound was heard, and what was known as 
the ‘ burning mound ’ (which is near the sea) was 
seen to break in two. One-half collapsed into the 
sea, anda dense cloud of sulphurous fumes belched 





forth from the remaining portion. Immense por- 
tions of the cliffs for several hundred yards ad- 
jacent to the mound also began to slide. into the 
sea. The landslide continued throughout the 
afternoon.” Many thousands of tons now lie on 
the beach. It appears that the combustion and 
smoke result from the decomposition of the iron 
pyrites in the rock. 

It may be assumed, having to our know- 
ledge of the district where this landslide took 
place, that the burning of the mound had nothing 
to do with the landslide. As a matter of fact, 
this is by no means the first recorded landslide at 
Lyme Regis. In the year 1839, after a wet season, 
a mass of chalk on the same coast slipped over a 
bed of clay into the sea, leaving a rent {it long, 
150 ft. deep, and 240 ft. wide. ‘The shifted 
mass,” according to Sir Archibald Geikie, in his 
** Text-Book of Geol ,»” page 370, “* bearing with 
it houses, roads, and fields, was cracked, broken, 
and tilted in various directions, and was thus 
prepared for further attack and removal by the 
waves,” 

It is the peculiar geological formation of the 
rocks along this coast that promotes the occurrence 
of landslides. Wherever a pervious material, such 
as a bed of sandstone or gravel, lies between 
two impervious beds, the tendency of percolat- 
ing water is to remove the pervious stratum, and 
so remove the support for the overlying masses. 
If the strata are all on a slope, a landslide must 
result sooner or later. This is exactly the state of 
affairs at Lyme Regis. The accompanying diagram, 
which we have ventured to copy from the text-book 























SECTION OF LANDSLIP FORMING UNOEROLIFF 
fer) AT PINHAY, LYME REGIS 
above referred to, is a section of an old landslip 
forming an undercliff at Pinhay, near Lyme Regis. 
The beds marked a consist of im ious Liassic 
clay. These support a layer of greensand b, which 
is overlain by a of chalk c. At the top there 
is a layer of gravel d. Owing to the free per- 
colation of water through the greensand, it is 
gradually removed. Oonsequently, the chalk and 
other overlying beds occasionally slide or tumble 
down to form an “‘undercliff” f. These under- 
cliffs are often found on our English coasts, and are 
generally due to the causes above described. 
Landslips, fortunately, are not very common in 
this country, but the geological record contains 
many instances of them. The undercliff of the Isle 
of Wight, and the basalt escarpments of Antrim, 
may be traced to this cause ; but this occurred in 
by-gone ages. Other countries are not so for- 
tunate. No less than 160 destructive landslips 
have been chronicled in Switzerland. That which 
involved the fall of the Rossberg in 1810 caused 
the destruction of four vi containing- 330 
cottages and outhouses, with 457 inhabitants. 





THE SCIENCE SECTION OF THE 
FRANCO-BRITISH EXHIBITION. 

Tue visitor to the Exhibition who, on entering 
through the Wood-Lane gates, at once steps into 
the hall on his left, will be very favourably im- 
pressed, and will not join in the proverbial com- 
laint about the non-readiness of the Exhibition. 
he Science Section is well stocked and very well 
arranged. The object is to explain all forms of 
scientific research, surveys, and explorations, as 
well as the instruments used in laboratories and 
in technical application. A hall covering 14,000 
square feet of floor space has been built for this 
purpose, and the s has been utilised to its 
utmost capacity. he exhibits are arranged in 
lass cases, supported by tables of convenient 
height, or are p. on the floor. .The walls are 
covered with diagrams and me ee and the 
high screens put up between the tables afford space 
for further display. There is ample light to ex- 
amine ev ing. Only British science is repre- 
sented. A French ScienceSection was also projected, 
but the scheme has not been carried out. ough 
science is too international to permit of an exclu- 
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sively national representation, it is essentially the 
achievements of British science that the visitor is 
enabled rapidly to survey. 

If he had the guidance of the eminent men who 
kindly conduc representatives of the technical 
and daily Press through the section on Wednesday, 
last week, he would find himself much enlightened, 
though probably very tired at the end of his round. 
Unfortunately, it is hardly possible to arrange for 
conducted parties, and it is doubtful whether they 
would really serve their purpose. It must, more- 
over, be acknowledged that everything has been 
done to facilitate the study of the multitude of 
exhibits. An excellent catalogue has been compiled, 
though it is not always quite easy to trace an object 
in it ; scientists find literature references as to the 
respective researches, printed explanations are fixed 
wherever possible, and the systematic grouping 
should help the inexperienced. Yet it is to be 
feared that, in this science section, as in many 
museums, the ordinary visitor will feel lost and 
bewildered by the great number and variety of 
objects. That we are still confronted with this 
difficulty does not detract, however, from the merit 
of the men to whom the success of this general 
science section—the first of its kind, it is claimed, 
in connection with exhibitions—is due. The Science 
Committee comprises some of the best-known 
names of the kingdom. The officers are :—Sir 
Norman Lockyer, chairman ; Professor John Perry, 
vice-chairman ; Sir Alexander Pedler, F.R.S., hon. 
secretary ; and Mr. Langridge, organising secretary. 
The names of the conveners of the various divisions, 
upon whom the main burden of the work appears to 
have fallen, and other names, will be mentioned in 
due course. 

We will begin our account with the division of 
astronomy, one of the most instructive and attractive 
of the section. Dr. W. J. Lockyer is the convener, 
and on the day mentioned he himself, Sir David 
Gill, Mr. Melotte, and Mr. C. P. Butler were the 

ides. Among the historical exhibits of the 

reenwich Observatory we notice Halley’s transit 
instrument, the first used there, from 1721 to 1743 ; 
Bradley’s equatorial sector of 1750; Troughton’s 
mural circle of 1812, and his transit of 1816 to 1851 
(the object-glass of the latter, afterwards inserted 
in the reflex zenith tube, is still in use); and Airy’s 
water telescope—a tube about 3 ft. in height, filled 
with water, used for observing y Draconis with 
the object of deciding whether the coefficient of 
aberration was affected by the medium through 
which the light rays pass; no such effect was 
observed. of recent daté are the micrometer for 
measuring on photo _ the positions and areas 
of sun-spots; the duplex micrometer, for deter- 
mining the rectangular co-ordinates of the same 
star on two a plates of the International 
Astrographic Catalogue, with specimens of this 
chart ; Christie’s colour photometer, to match the 
intensity and hue of a beam of star-light emerging 
from a telescope; transparencies of the Jupiter 
observations made by Mr. P. Melotte, which led to 
his discovery of the eighth Jupiter satellite ; and 
others of the observations of the ninth Saturn 
satellite (discovered ty W.H. Pickering) which hasa 
re e motion. While these exhibits prove that 
Greenwich Observatory is still quite capable, in 
spite of its situation, of conducting the most deli- 
cate observations, there is also ample evidence on 
view as to the admirable work carried out by mem- 
bers of its staff during foreign eclipse expeditions. 

The Royal Observatory at the Cape of Good 
Hope has sent splendid views of its equipment and 
results ; the Howard Grubb astrographic telescope 
the reversible transit circle, with its hollow piers 
of cast iron, filled with water, and provided with a 
lagging and a copper shell ; the Victoria telescope 
with its spectrograph, which is provided with an 
aluminium cover and a Wheatstone bridge and a 
D’Arsonval galvanometer for keeping the tempera- 
ture in the spectroscope box constant within 0.02 
of a degree for days; the photograph of the mag- 
nificent star cluster in Centauri, with its 8000 
stars, taken by the Victoria telescope with one- 
hour exposure; and the nebulous region near 7 
Argus, four plates obtained with exposures of one, 
four, twelve, and twenty-four hours, marking the 
surprising development secured by long exposures. 
The long exposures of twelve and twenty-four hours 
were realised by exposing for three hours at atime, 
and bringing the telescope back to the guiding 
star on successive evenings. 

The most impressive part of the exhibits of the 


Solar Physics Laboratory, South Kensington, is 


; | depths, ae 





probably the fully-equip model of a modern 
astrophysical research laboratory, which explains 
how that laboratory has been able to do its remark- 
able work—certainly not under favoured conditions. 
Within a space 15 ft. square the various spectro- 
scopes are all arranged round a central mirror fixed 
so as to throw the light (sun, arc, or spark) on to the 
various slits for examination at various pressures, 
degrees of exhaustion, and temperatures. Work is 
started with the smaller visual instruments, com- 
parison spectra are produced, and the observations 
are finally completed with the aid of instruments 
like the quartz spectrograph, which gives wave- 
lengths from 7000 down to 3000 in good focus on 
one photographic plate ; the Littrow spectrograph, 
through which the light twice, being reflected 
back; the échelon diffraction grating of twenty 

lates, each 15 millimetres in thickness ; and the 
Michelson interferometer. All the instruments 
just mentioned are exhibited by Messrs. A. Hilger. 

he Moissan 1000-ampere furnace, with removable 
magnesia linings and adjustable electrodes, was 
constructed by , Raced Marryat and Place ; and the 
electro et, for fields of 38,000 c.g.s. units, by the 
Electric Construction Company, from the design of 
T. L. James. 

The Stonyhurst Observatory, near Blackburn, 
has an instructive display of photographs con- 
cerning chiefly sun-spots, facule, and the corona, 
magnetic storms, rie Nova Persei. A most in- 
teresting set of exhibits also is that contri- 
buted by the British Astronomical Association. 
This consists of examples of the work done by 
the various Observing Sections of the Associa- 
tion, and comprises drawings of sun spots and 
lunar and planetary details, variable star curves, 
&c. Other observatories of the United King- 
dom, as well as the Royal Astronomical Society, 
Mr. E. Ball Knobel, Mr. S. A. Saunder, Mr. J. 
Franklin Adams, and many others have sent 
interesting contributions. We may mention the 
stellar photographic instrument by Messrs. J. H. 
Dallmeyer, resembling that supplied by the Royal 
Society for Sir David Gill ; historical maps of the 
moon, dating from the seventeenth century; a 
oe of a Leonid meteor accidentally secured 

y Mr. C. P. Butler on November 24, 1905, show- 
ing fine detail of the trail and the explosion ; the 
Cay apparatus for measuring lunar heat, of the 

rl of Rosse; the star micrometer of the A. R. 


Hinks Ve S constructed by the Cambridge 


Scientific rument Company; the astronomical 
sidereal regulator clock of Messrs. E. Dent and Co., 
which completes a circuit every second, omitting 
the fifty-ninth ; Mr. Geoffrey Duffield’s iron spectra 
under eore: of 50 and 100 atmospheres, taken 
with the 21.5 ft. Rowland grating of the Man- 
chester University, marking the broadening of the 
lines, displacement towards the red end of the 
spectrum, and reversals of certain lines; the Fou- 
cault gee apparatus devised by Mr. D. 
Baxendall in 1905 ; and specimens of meteorites. 
Following the order of the tables, we come to 
Oceanography. The convener of this division is 
Captain Creak, R.N., F.R:S;, and the chief exhi- 
bitors are the Admiralty, the Marine Biological 
Association of the United ie. the Challenger 
Society, and several firms. ere are many exhi- 
bits of historical interest, dials, octants, &c., 
sounding machines, and a series of compasses mark- 
ing the return of the Admiralty to liquid com- 
passes, cards floating on water or on mixtures of 
water and alcohol. Nets for collecting plankton— 
organisms which drift with the currents—-from all 
opened and closed at definite depths 
by means of ‘‘ messengers,” weights sliding down 
wires or other devices, form a conspicuous feature ; 
the nets are made of bolting silk up to 180 meshes 
to the inch. Messrs. Negretti and Zambra show 
the development of deep-sea thermometers since 
1874. The Eastern Telegraph Company exhibits a 
model of the cable-ship Patrol, a model of the bed 
of the Atlantic, cable-charts and specimens of 
cables, and also of cables picked up, showing faults 
and coverings of curious growths, which need not 
necessarily destroy the cables. Messrs. Bullivant 
and Oo. exhibit their automatic nipper for hold- 
ing wire-ropes, which grips the rope the tighter the 
greater the strain, and further their improved 
Selby submarine wire - cutting machine, specially 
adapted for salvage work and for clearing away 
obstacles. In this the cable is gripped in the 
barrel of an hydraulic piston, and the cutting knife 
works back against the barrel base which is con- 
nected by two flexible pipes with the force-pump. 





The India-Rubber, Gutta-Percha, and Telegraph 
Works, of Silvertown, show a variety of exhibits : 
a beautiful coral growth on a piece of recovered cable; 
specimens of twisted cables from the Gulf of Mexico, 
which had been rolled over by moving mud deposits, 
unlaying the sheathing wires—the correct inter- 

retation of the puzzling effect is due to Mr. R. 

aye Gray ; cables damaged by earthquakes, by a 
whale (which must ty et entangled in the 
Valparaiso-Iquique cable in 1906, whilst it was 
being laid, and finally been carried down by it), 
and by trawlers. The Silvertown sounding-tube 
brings up water and a specimen of the sea-bottom 
deposit, and is combined with a 601b. sinker 
attached by a wire sling from a steel shear-edged 
beak on the upper part of the stem ; the tube is of 
the Sigsbee type, and the cutter has been improved 
by the firm. fore lowering the tube the pivoted 
swivel-head knife-piece is set at an angle with the 
vertical by means of a trigger below the axis, the 
weight of the sinker and the strain on the wire 
keeping it‘in position during descent ; the swivel 
drops when the weight strikes, releasing the knife 
from the trigger detent, so that on heaving up, the 
knife is brought sharply to the vertical down upon 
the sling on the beak, and the sinker is cut off and 
remains below, while the sounding-wire is recovered 
with the tube. The Buchanan water-bottle brings 
up water from any desired depth. A series of 
charts explain an important feature for cable engi- 
neers, the changes in ancient river channels on 
various sea-shores. In landing the shore ends of 
cables and in marine research, the firm makes use 
of rubber balloon buoys covered with strong tex- 
ture and cordage—buoys, several feet in diameter, 
which will support 1000 lb. and more. 

In the division for Geography and Geodesy—con- 
vener, Sir Charles M. Watson, R.E.—the Board 
of Agriculture, the War Office, the Royal Geo- 
— Society, the firms of Messrs. J. G. Bar- 
tholomew, of E. Stanford, of Casella and Co., of 
Cary Porter, and of W. and A. K. Johnston, illus- 
trate how map-making and surveying are carried 
on in the United Kingdom and in the Colonies. 
What is being done in Africa in this respect, parti- 
cularly with regard to the arc of the 30th meridian 
east of Greenwich, has been described by us in 
connection with the visit of the British Associa- 
tion to South Africa in 1905.* Mention should 
also be made of the survey of the Gold Coast and 
Ashanti, conducted by Major Guggisberg, RE, 
in 1901 to 1907 ; specimens of the maps secured, the 
first complete mapping of any British colony, it is 
stated, are on view. 

In the adjoining division, Geology—convener, 
Mr. F. W. Rudler—the Geological Surveys of Great 
Britain and of Ireland, the Geological Society of 
London, and many geologists illustrate the prepara- 
tion of geological maps and the great strides that 
have been made in this domain, and also another 
subject of considerable general interest—the collec- 
tion, preparation, and scientific study and recon- 
struction of fossils. Dr. F. A. Bather, Mr. Lewis 
Abbott, Mr. Walter Reid, Mr. Clement Reid, Dr. 
C. W. Andrews, Professor Sollas, and others, eluci- 
date this latter problem. The larger fossils can 
be picked out ; for securing the smaller ones, the 
material is sifted, separated by static electric 
attraction and floating, hardened in situ, etched 
with various chemicals, and the matrix softened ; 
the specimens are cleaned, coated with wax, ground 
down to successive intervals of varying thickness, 
in order to secure as many different photographs 
as ible, and the fossil is reconstructed in model 
with the aid of these photographs. 

(To be continued.) 





THE INTERNATIONAL LIFESAVING 
CONGRESS. 

Tue International Life-Saving Congress, recently 
held at Frankfort, was a somewhat exceptional 
meeting, as it was the first occasion on which an 
attempt had been made to bring together the 
various interests connected with ambulance and 
rescue work, whose services poe age wd overlap. _ 

The ambulance service, as such, though both civil 
and military, has long played an important role in 
all sections of the community ; and in this connec- 
tion it is well to remember that an Englishman— 
Sir John Furley, C.B.—was practically the pioneer 
of systematic work in this direction. His war 
service dates back to the Danish War of 1864 and 
the Franco-German War of 1870, whilst he bas 


~ * See ENGINEERIN G, vol. Ixxx., page 560. 
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been generally claimed as the father of the civil 
ambulance work which we now meet in London 
and throughout the provinces. 

Such ambulance work, however, is also now 
undertaken by numerous organisations dealing with 
rescue work, such as the lifeboat services, railway 
accident service, miners’ rescue service, and the 
fire brigade service, with all of whom, however, 
ambulance work proper is a secondary interest, 
rescue work being their prim object. In 
many cases some of these services overlap— 
notably, the mining and fire services—this being 
so particularly in Germany, where rescue work 
in mines and at fires is very much in the same 
hands; the same department, as a matter of 
fact, often acting as mining rescue brigade, fire- 
brigade, and ambulance service, this being econo- 
mically an advantage. 

The concentration of the various interests, both 
distinctive and overlapping, under one roof was 
thus most appropriate, and every credit is due to 
our German friends, and especially to the Presi- 
dent of the Congress, Dr. Bumm, and to Dr. 
Duems, one of the vice-presidents, that this 
conference was arranged and so ably conducted. 
How wide a field the Congress covered is, perhaps, 
best realised by the fact that its work was carried 
on in three groups and nine sections ; that there 
were some 130 papers, that some 800 or 900 
members attended, and that the majority of these 
represented public authorities, societies, or cor- 
porations. 

Great Britain on this occasion was well to the 
fore in its attendance at the Congress, in the 
representative character of the delegates, and in 
contributions to the papers... We think we may 
even safely say that the contribution by Mr. 
Garforth, of the British Mining Association, was 
among the most yaluable, and probably the most 
modern contribution to the whole subject, whilst 
his exhibit of the rescue station was probably 
the most discussed and most admired of all the 
scientific exhibits presented at Frankfort. Our 
Home Office, we are pl to observe, was 
represented by Mr. He H. S. Cunynghame, 
C.B., whose interest in mining questions is well 
known ; Sir Francis Oppenheimer represented the 
Foreign Office ; and Colonel Macpherson, C.M.G., 
of the War Office, was also present. Sir John 
Furley, C.B., of the ambulance service, not only 
attended, but met with an enthusiastic recep- 
tion that delighted all the British subjects present. 
Among other delegates were Colonel Barnes, of the 
Scottish Ambulance Service; Mr. Sachs, of the 
Fire-Prevention Committee ; Dr. Osborn, late chief 
surgeon of St. John’s Ambulance Service ; the latter 
acting (in conjunction with Mr. A. Oppenheimer) as 
honorary secretary of the British party. 

It would lead too far to deal with the various 
displays and social entertainments given in con- 
nection with the Congress, beyond indicating that 
at one of the displays of Red Cross work on a large 
scale a breakdown train and an ambulance train of 
the Prussian Railway administration were brought 
into operation, and municipal electric street-cars 
were rapidly transformed into ambulance carriages. 
The breakdown-gang train of the Prussian Railway 
administration, with its truck full of useful and 
beautifully fitted tools, its electric power and 
searchlight plant, and other equipment, was cer- 
tainly a delight to all who like to see well-made 
appliances, whilst the commandeering of the tram- 
cars, and their rapid transformation for ambulance 
purposes, was certainly something that few had 
previously met with. 

_There were a number of industrial exhibits, our 
view with regard to which being that there was 
nothing new to be learned from them, with, perhaps, 
one exception—that of the rescue carriage of the 
Hibernia Mine, which was an exceptionally well- 
fitted conveyance containing the necessary rescue 
&pparatus, oxygen reserve, ambulance and other 
gear. This carriage was ready for immediate turn- 
out on fire-service lines. One point, however, that 
struck us in respect of this appliance was that for 
British purposes it would have been too heavy, and 
that it would have been better to distribute the gear 
over two lighter cars, and so minimise the risk of 
the one heavy car breaking down at an untoward 
moment. 

The number of rescue appliances and helmets 
for mining purposes which were exhibited at 
Frankfort was quite extraordinary ; but if our 
Continental colleagues were the pioneers in this 
type of appliance, there can be no doubt that to- 





day (and we are speaking in no insular spirit) 
British appliances—and more particularly those 
advocated by Mr. Garforth—are superior to the 
foreign production, and more practical for actual 
work under rescue conditions. It was also by no 
means displeasing to observe the attention accorded 
to British comments on exhibits, and we do not 
think it indiscreet to say that we believe German 
manufacturers had more opportunity of obtaining 
hints from Mr. Cunynghame’s detailed examination 
of the appliances and cross-examination of the 
exhibitors at the Exhibition than Mr. Cunyng- 
hame had of learning something novel from the 
German-made gear. The Continental mining rescue 
gear errs almost throughout on the side of being 
too heavy, and too inconveniently fitted to the man 
who has to carry it. Theoretically it may have 
advantages, but for poet working in the diffi- 
cult circumstances of mining accidents the undue 
weight and inconvenient fixings of the appliances 
are fatal. 

Of life-saving gear for ships at the Exhibition we 
think that the aerial torpedo apparatus, which 
hailed from Great Britain, deserves close attention 
in this country, and is certainly a vast improve- 
ment on the rocket apparatus as we know it on our 
coasts. It should be of use particularly in places 
where wrecks are continuall —- distance 
outside the range of the een of e rockets, 
and as a rule not within reach of lifeboat work, and 
the appliance also seems to be a suitable one to 
carry on board ship. 

In what might termed the scientific exhibi- 
tion, as distinct from the industrial, a secon 
exhibition arranged in connection with the lecture- 
rooms, a model of Mr. W. E. Garforth’s rescue 
station was, as indicated, an important exhibit. 
But there were as well innumerable useful exhibits 
in this particular section relating to ambulance 
work generally, to ambulance service in connection 
with fire brigades (notably the Breslau Fire Brigade 
Ambulance Service), and to Red Cross work. 
The idea of separating the industrial exhibition 
from the scientific exhibition was a good one, and 
the fact of having the scientific exhibits close at 
hand, near the lecture-rooms, led to their being 
exceptionally well visited. 

It is obviously impossible to notice the many 
papers that were presented at this Conference, but 
we would mention that Mr. Garforth in his paper 
dealt most exhaustively with the question of re- 
covering coal-mines after explosions and fires, and 
that he suggested a most valuable set of rules 
which covered the main points that arise during 
emergencies of this kind. Thus, for instance, he 
dealt with the —, appointment of emer- 
gency officials ; the provision of the necessary plant ; 
the principles to be observed as to ventilation, fan- 
drift, and separation doors ; and the provision of 
the necessary plans and sections of shafts and 
underground workings for the use of explorers. 
He dealt with the all-important question 
of the training of the men, and gave valuable 
hints as to the procedure to be observed when 
dealing with entombed men, as based on his 
own practical experience. He covered the ques- 
tion of the treatment of survivors; provision for 
the conveyance of corpses; the disposal of dead 
horses; the precautions to be taken to prevent 
blood-poisoning ; and the restoration of the road- 
ways for the a of work. Altogether the 
paper was one of the most effective summaries of 
the subject, treated in a practical manner, with- 
out undue theoretical premises, that we believe has 
ever been presented on the subject. 

A not dissimilar r was also presented by 
Mr. G. A. Meyer, o' urrieres Mine fame, who 
holds a similar position in Germany in mining 
rescue work to that held by Mr. Garforth in 
England. Mr. Meyer dealt with these matters 
from the German aspect, and the German principle 
of regulating everything in detail. His suggestions 
were most valuable as a guide, but, from the Eng- 
lish point of view, all too comprehensive and 
savouring too much of that over-regulation which 
is not appreciated in the British Isles. Neverthe- 
less, Mr. Meyer's contribution is one that should 
be studied by all mine managers, and it is to be 
— that an English translation will appear. 

‘oall interested in mining rescue work, it should, 
perhaps, be added, that it was a matter of con- 
siderable helpfulness to be able to discuss these 

uestions personally at the Con with Mr. 
Teper and his assistant at the Courrieres Mine 
disaster, Chief Officer Koch, of the Gelsen-Kirchen 





Fire Brigade, who were both wearing their well- 
deservec French decoration, and seemed to enjoy 
— Pe ory among their German countrymen. 

he British Consul-General at Frankfort, by-the- 

, echoed British sentiments when he invited Mr. 

eyer, asthe only non-official guest, to the 
_ given by him to the British delegates and 
the German Congress bureau. 

Congresses are frequently the scenes of surprises, 
and it was certainly something of a surprise to find 
the Fire-Service Section the scene of an animated 
debate on the difficulties of life-saving at fires, 
when a discussion on first-aid and ambulance-work 
was expected. As it happened, some forty members 
connected with the fire service, chiefly the presidents 
of the different associations that had been invited 
to attend, were present, and, arising out of a paper 
on some life-saving work in Berlin, the grievance 
was very generally aired that although buildi 

ulations might do much in the way of Prnareon, | 
exits, little or nothing was done to facilitate 
the work of the fire-brigade when such structural 
exits failed ; and that with the increasing height of 
buildings, the narrow dimensions of courtyards, 
areas, &c., life-saving in certain circumstances had 
become a practical impossibility for the ee 
The discussion on this subject was continued for 
two days, and led to the forming of s sub-com- 
mittee for framing suitable resolutions, and even- 
tually resulted in the resolution given below, which, 
if, perhaps, mainly framed to meet the uire- 
ments of large cities, and those on the Continent 
in particular, contains so many useful points that 
they should have the attention of all those who have 
the control of building operations in this country. 

There can be no doubt at all that, although fire- 
appliances are improving in efficiency, and indeed, 
in many instances, are nearing perfection, the 
difficulties to be contended with in certain classes of 
buildings have so increased during the last decade 
that fire-service work under certain conditions is 
becoming very onerous, and this unexpected ven- 
tilation of a grievance certainly claims attention. 
It should be mentioned that among those partici- 
pating in the debate were the chief officers of the 

erlin and Vienna Fire-Brigades, and the presi- 
dents of the principal societies concerned in the 
subject in Germany and Austria, whilst Privy 
Councillor Hopfenhausen (Russia), and Mr. Edwin 
O. Sachs (London) were hono chairmen of the 
section in which the matter was discussed. 

Here it should, perhaps, be added that Sir John 
Furley, C.B., and Mr. Cunyghame were honorary 

residents of the general Congress; that Mr. 

. E. Garforth acted as honorary chairman of the 
Mining Section ; and that Dr. Osborn, besides acting 
as honorary secretary for the British party, also 
acted as honorary joint secretary of the Congress 
as a whole. 

Summarised, the general organisation and the 
working of this Congress were exceptionally good ; 
the mass of information collected was most 
valuable, and it is pleasing to observe that a second 
Congress of a like nature is to take place in Vienna 
five years hence. 


APPENDIX. 


Resolutions of the Fire-Service Section, Relating to the 
i of Affording Facilities for Life-Saving in 
ings. 
I.—In the drafting of new building regulations, sug- 
gestions from the Fire Service sh be invited and 
considered ; and in the sanctioning of new structures for 
the carrying on of manufactures, &c., such buildings 
should be planned and erected according to the risks they 
are to contain, es Bicllieay Knedhad aetod acd me sy 
of a trades y dangerous a fire point of view, 
or where a number of persons are to work or dwell. 
II.—The following points call for special attention in 
the interests of public safety, from a structural and fire 
point of view :— 
1. The entrances, or thoroughfares, into courts and 
yards of buildings should accord with the requirements 
of the local fire jes, and vary according to the depth 
and height of the buildings facing on to such courts and 


= AN one suas 

2. All’ spaces to buildings (such as courts) on to 
which windows of rooms on upper floors face should be 
of such dimensions as to give ample room the 
windows for spreading a jumping and to enable 
fire-escapes to p= B oe up. These dimensions should be 
in accordance with the requirements of the local fire 


brigade. 

3. In so far as the courtyard of a building is to serve 
the above-mentioned purpose in case of fire, nothing which 
would be an impediment to the application of fire-escapes 
should be permitted. ‘The following should be considered 
obstructions in case of fire—i.e.:—Unprotected openings 
in the ground of more than 30 centimetres in depth, ex- 
cavations, enclosures, and the like, of a greater height 
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than 30 centimetres; pipes or wires running across the 
ot all ‘aa be used dwellings should 
rooms to as t ings shou 
have at least one window of which the actual window- 
e is 50 centimetres wide and 80 centimetres high. 
his window should be easy of access. Gratings should 
only be allowed if special sanction has been obtained by 
the local authorities controlling the erection of buildings. 
Skylights should only be allowed where they are re- 
quired for a special purpose. Where skylights are used, 
peer my Jn escape must be per fur the — 
employed in the room in question, proper ventilating 
devices should be fixed. 

5. The use of balconies outside windows of rooms on 
upper storeys which serve as dwelling-rooms should be 

vocated, as they form a means of retreat in case of fire, 
but they should not project more than 50 centimetres 
beyond the front of the building. These balconies must, 
however, be so constructed as not to be a hindrance to the 
fire brigade in its work of saving life. 

6. Endeavours should be made that all walls of 
staircases going up to roof-level -be brought over the 
roof to act as fire-resisting walls: Walls serving as con- 
taining-walls to staircases should not have any other 
openings beyond those which serve as means of i 
and egress to the rooms at the different levels and the 
windows which light the staircase. Stairs leading to 
basements, cellars, &c., should be divided from the main 
stairs in a fire-resisting manner. All main staircases 
should be provided with efficient ventilation meaus which 
can be brought into play on all floors, or closed off if 
desired. In the case of staircase wells, a height of 2 to 
3 metres in excess of other parts of a structure should be 
permissible if efficient ventilation facilities are available, 
and if they include such openings on to roofs as will serve 
as a means of exit in case of fire. 

7. From the sanitary as well as from the fire-protective 
point of view, it should be endeavoured, when erecting 
new buildings, to avoid shaft-like areas or courts, which, 
in the event of fire, retain the smoke, and thus all open 
spaces in a building block should communicate with one 
another by means of passages of not less than 4 metres. 


** ENGINEERING IN PUBLIC SCHOOLS.” 
To tHe Eprror or ENGINEERING. 

Srr,—Lam glad to see that you have spoken out on the 
subject of *‘ Engineering in Public Schools.” Your views 
correspond with mine in every way. 

For years past Ihave been persuading school-masters, 
parents, and students to devote their time at school to 
elementary teaching and learning, rather than trouble 
themselves about workshop practice. Of the number of 
young men who have passed through our works straight 
from engineering schools, we have generally noticed this: 
that while they can clumsily use a tool or machine, they 
have never been taught how to spell, while mathematics 
are ab a low ebb, showing that the true foundation of 
education has never had proper time and attention. Over 
and over again I have persuaded the parents to encourage 
their boys in the true art of school-learning, and to leave 
the practical part until they reach the — they 
generally have to unlearn everything that been 
a in the school workshop. 

I have invariably inquired of our apprentices who have 
been through a school workshop, after they have been in 
our place for a few months, their views of their former 
training. A smile of derision is generally the result. 
What we are all anxious and waiting for to-day is not the 
workshop practice in schools as much as it is the method 
of acquiring a scientific and mathematical knowledge to 
apply in the higher sphere of engineering. 


ours truly 
Bedford, June 17, 1908. W. H. Auten. 


CHAIN-DRIVES FOR MACHINE-TOOLS. 
To THe Eprror or ENGINEERING. 

Sra,—As makers of automatic screw-machines, we are 
naturally interested in the experiments with chain-driven 
automatics, recently carried out by Messrs. Hans Renold, 
Limited, and described in your issues of May 22 and 29. 
The improved results obtained by using chains on Brown 
and Sharpe automatics are undoubtedly of importance to 
users of the Brown and S) machine, but we are 
hardly prepared to accept all the economies as due to the 
intrinsic merits of the chain as compared with the belt. 

In Messrs. Renold’s experiments we note, in the first 
place, that chains were used for the spindle drives only of 
the automatics, the feeds being driven by belts, as before, 
so that any improvement in results by chain over belt 
driving must have been entirely due to the spindle drive 
having ‘made more powerful by the use of the chain. 
The natural inference is that the machines previously had 
insufficient belt power, and this is confirmed by the state- 
ment in the article that the belt-driven machines would 
not carry so heavy a feed as those driven by chains. It is 
also stated in the article tha: the belting may be considered 
as conf to practice on such machines. 

To check statement, we have compared the relative 
powers of the Brown and Sharpe automatic with a 
similar-sized machine of our own make. The 
diameter of the Brown and Sharpe cone pulley is 7} in., 
and the width of the belt 2} in., giving 62.5 square inches 
of belt per turn of spindle. On our machine the pulley is 
7 in, in feta the = 13 > ae bog spindle is 
geared 24 to 1, giving 96 square inches o t turn, or 
more than 53 per cent. more power than on the machine 
with which 8 experiments were made, 
This effectively disposes of the statement that the power 
of the machine referred to in the article may be considered 
as conforming to general. i 

Of course, we are aware that a chain can be made 
to drive more positively than a belt; but if the belt 











power is sufficient, the advantages to be derived from 
the chain-drive are not very spqerens, whereas the 
disadvantages and dangers of high- s unprotected 
toothed chains are obvious. We should expect that the 
factory inspector recede J a good deal more attention 
to workshops employing chain drives to the machi 
than to shops using ordinary belt-drives. 

The photographs of the rollers as cut off on the belt- 
driven and chain-driven machines respectively are, in 
our experience, hardly representative of the position as 
regards the two methods of phe as the roller cut off 
from the belt-driven machine clearly shows that the power 
was insufficient for the feed. We have no hesitation 
in stating that our own belt-driven geared machines will 
cut off ro which are quite equal to those cut off 
with Messrs. Renold’s chain-drive, and in no greater time. 

There are other points in the article in question which 
are opposed to our own experience, but we do not wi 
to trespass unduly on your space. We have no objection 
to Messrs. Hans Renold, Limited, making,the advantages 
of their excellent chains known by every legitimate 
means, and we be av to add our méed of praise for the 
original work that they have done; but you will pardon us 
if we state that we might have felt happier if the class of 
machines of which we are makers had not been: held up 
as awful examples of the evils of non-chain driving, 
especially as we feel that the suggestions are, so far at all 
events as concern our own productions, quite unfounded. 

Yours faithfully, 
AtrFrRED Hersert, Limirep. 

Coventry, June 11, 1908. 


SCREW PROPELLERS. 
To THE Eprror oF ENGINEERING. 

S1z,—In Enetngerine of April 24 last, page 547. the for- 
mula T = a R? — bR (where T = thrust, R = revolutions 
per minute, a and b coefficients) is given as representing in 
a concise form the results of experiments made on model 
screws by Mr. R. E. Froude, F.R.S. These 4 ee 
were made with propellers unasseciated with a hull. 

If this formula is modified by adding a constant term 
for thrust due to engine friction, we shall arrive at a 
formula which I evolved nearly thirty years ago from 
the progressive trial data of H.M.S. Iris and other ships. 

A formula which I gave was :— 

LH.-P. = aR(R-bP? + cR (1) 


ie: =a(R-b? +0. 





or 


"oh — is proportional to the thrust, and we 


may write 
T (thrust) = a (R-6)? +c. ‘ > 

=aR?-—-2abR+ab?+e 
= a,R* - RR + e, 

if a, = a, 6, =2ab, c, = a b? + c, and where ay, b;, c; are 

coefficients which may be found from three sets of 

indicator diagrams. P 

Formula (1) has been applied to a great many results of 

progressive trials made on warships of sizes vary- 

ing from the old second-class torpedo-boat to the battle- 

ship ; and as I have frequently been told that this formula 

one its application would be of interest to many marine 

engineers, I am now presenting a few examples as follow: 


(2) 
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It will be observed in the above that the “ humps” 
and “hollows,” which are known to exist in the “‘ revo- 
lution horse- ” curves, are not of large dimensions. 

Before applying the formula to any data it is advisable 
to the same to see whether the spots are consistent 
with each other, and that they lie on a fair curve. In the 





case of twin-screw engines the results from each engine 
should be plotted separately, and then mutually check 
each other. 
Yours, &c., 
J. H. Prt, Engineer-Commander, R.N. 
H.M.S. Revenge, Portsmouth. 


BALL-BEARING DRILLING-MACHINE. 
To THe Epiror or ENGINEERING. 

Srr,— On page 745 of your issue for June 5, describing 
the above machine of our make at the Franco-British 
Exhibition, we note that it is stated that the writer timed 
at the Exhibition a }-in. drill drilling cast iron 2 in. thick 





in 48 

The time for this operation appears to be by no means 
in accordance with the time given in the same article just 
above—viz , drilling a g-in. hole 1 in. deep in five seconds 
—and our representative at the Exhibition informs us 
that the 4-in. hole, 2in. deep, was drilled in Mr. Horner’s 
presence.in 20 seconds, and was done not to illustrate the 
maximum capacity of the machine, but mainly to show 
the machine in motion. ; 

We shall be glad, therefore, if you will: kindly insert 
this letter as Lr wg dap Mr. Horner’s report in this re- 
spect ; and in order to show what can be done with these 
ball-bearing ‘drills, we give you « list of times in which 


holes of various sizes 1 in. deep have been drilled by us 
on the small machine in question, the material being cast 
iron of a hardness of 238 Brinell :— 
Time per Inch 

Deep. 

sec. 


1} 
13 
2 


Diameter of 
Drill. 


in. 


i 
The drills used were naturally of high-speed steel, and 
the times given have been repeated again and again. 
Yours faithfully, 
ALFRED HERBERT, Limited. 
Coventry, June 11, 1908. 





METROPOLITAN WATER BOARD’S NEW 
CHARGES ACT. 
To THE EpiTor or ENGINEERING. 

Srr,—I am desired by my Council to ask a portion of 
your valuable space to call the attention of manufac- 
turers within the area of the Metropolitan Water Board 
to the importance of o posing the Board’s interpretation 
of the clauses of their Charges Act of 1907. The basis of 
the Act is a uniform charge throughout the supply area, 
and my Council are advised that, if it were fairly inter- 
pone, it would have that effect; but the effect of the 

’*s reading is to make the charges for supplies to 
manufacturing premises not only — but in many 
cases very excessive ; because the B » 48a condition of 
giving a supply by meter, insist upon a minimum payment 
equal to 5 per cent. upon the rateable value of the pre- 
mises, whatever be their assessment, and regardless of the 
small quantity of water that may be taken. 

My Association are examining a great number of cases 
submitted by its members in order to show this lack of 
uniformity, and my Council will be obliged if manufac 
turers who, are interested will communicate with me, 80 
that their cases may also be considered. 

My Council consider it to be of the utmost importance 
that every trade consumer, who is adversely affected by 
the agreements offered by the Water Board, should join 
in the opposition to the Board’s present proposals, so that 
it may be strengthened ; because, if the present opportu- 
nity to secure moderate and uniform charges be lost, an 
equally good one is not likely to occur he oy : 

If relief cannot be otherwise obtained, it will be neces- 
sary to take a test case to the superior Court ; but it is 

necessary for me to say that my Council wish to 

avoid the expense and trouble of litigation if it be pos- 
sible to do so. 

I am, Sir, your obedient servant, 
W. R. BuckincHaM. 
Acting Secretary, the Machinery Users’ Association 
(Incorporated). 
22 and 23, Laurence Pountney-lane, Cannon-street, E.C., 
June 16, 1908. 


[Letters on ‘“‘The Problem of Flight” will be found 
on page 813.—Ep. E.] 








TenpERS FOR Raltway AND TRAMWAY CONSTRUCTION 
in Sparn.—The Gaceta de Madrid, of the 24th ult, 
states that the Sociedad Catalana General de Créedito 
have applied to the Direccién-General de Obras Piiblicas 
for a concession for building and operating a railway 
from Carifiena to Daroca. The Direccién-General 18 
fe age to receive other offers for this within sixty 

ays of the date of the publication of the notice im 
the Gaceta. The Gaceta de Madrid for the 26th ult. 
contained a notice to the effect that the same Direcci0n- 

is pre to receive offers for the consiruction 
and working of an electric omy fom La Coruiia 
to Burgo. Tenders for this should be delivered before 
July 31, together with a deposit of about 1287. Copies 
the ae ten notices may be seen at the 
Board of Trade’s mercial Intelligence Branch, 73, 
Basinghall-street, E.C, 
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800-B.-H.-P. TWIN-CYLINDER TWO-CYCLE GAS-ENGINE WITH ELECTRIC GENERATOR. 
CONSTRUCTED BY MESSRS. MATHER AND PLATT, 


LIMITED, ENGINEERS, MANCHESTER. 





obs at ceding 








Amonc the stands in the British Machinery Hall at 
the Franco-British Exhibition there is one that is 
particularly noticeable, not only because it is situated 
close to the main entrance, but also because it contains 
a very fine example of a large twin-cylinder two-cycle 
gas-engine, which embodies several important improve- 
ments and illustrates in a marked degree what advances 
have been made in the construction of this type of 
prime mover. The engine has been designed and 
manufactured by Messrs. Mather and Platt, Limited, 
of Manchester, who, although they have several other 
interesting exhibits on view, have certainly nothing to 
approach this engine either in size or importance. An 
illustration of it in perspective will be found above, 
the engraving being a reproduction from a photograph. 
An earlier example of the same type was described by 
us on page 204 of our eighty-third volume. 

It is now several years since Messrs. Mather 
and Platt took up the manufacture of the double- 
acting two-cycle type of gas-engine, and since their first 
engine appeared a number of improvements have been 
introduced, tending to greater simplicity and efficiency, 
and the example now on, view embodies the latest 
experience of the designers. Anyone who is accus- 
tomed to this type of engine will at once notice the 
compactness of the mechanism, all side shafts, cams, 
gear-wheels, and delicate valve gear having been 
eliminated. There are no working parts below the 
floor-line, nor any to which access has to be gained by 
ladder ; and the engine, on account of an impulse 
being given at every stroke, is well suited for electrical 
or mill driving, as its close governing is one of its 
chief recommendations. 

The construction is simple, It will be seen that the 
cylinders are placed one on each side of the fly-wheel 
and drive on to each end of the crank-shaft, in a 
similar way to a steam-engine of this class. The 
piston-rod is carried through a stuffing-box fitted with 
metallic packing, and the crosshead, which is attached 
to the end, is of the steam-engine type, and runs in 
an oil bath. The piston itself is long, and affords a 
good wearing surface, 

The engine is to work with producer-gas, and it 
may be well, perhaps, first to allude to the pumps 
which force this gas, as well as the air, into the 
power cylinder. These pumps are placed outside the 
power cylinders and parallel with them, as may 
be seen on reference to our illustration. The advantage 
Claimed for these independent pumps is that they 
supply in one stroke both the scavenging and explosive 
charges to the power cylinder, in place of using the 
— cylinder itself as a pump for this purpose 

‘uring two strokes. Each power cylinder has two 
single-acting pa for the air, these being at the 
Outer ends of the pump cylinder, while a double- 
acting a pos 4 is placed between the two air-pumps 
on the same rod. The arrangement will be understood 
from the illustration. The pump cylinders are sepa- 
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rated from each other by intermediate valve-boxes, 
each of which is divided into passages for gas and air 
by a diaphragm, and is provided with automatic valves. 
The gas piston is hollow, and is fitted with automatic 
valves on both faces, and has slots in its periphery. 
The gas-pump cylinder has, at the centre of its 
length, suction ports made in its walls, which, when 
they are uncovered by the hollow piston, place the 
arp 5d main in communication with one or other 
end of the pump. The gas can, however, enter the 
interior of the piston through slots when the ports are 
unmasked by the piston, and can then pass through 
the automatic valves on the faces of the piston into the 
pump cylinder on each suction stroke. Until after 
the scavenging by air has been effected at a prede- 
termined position of the stroke, the piston overruns 
the ports and cuts off the gas supply, and by its 
further movement forces the gas through automatic 
valves at the cylinder end into one or other of 
the valve-boxes, and thence to the gas-passages to 
the power cylinder. An extension is formed on the 
front single-acting air-pump, and acts as a slide for 
the c ead and connecting-rod, the pump being 
operated by a crank on the main shaft of the engine. 
In the arrangement of pump described, it may be ex- 
plained that the rent end of the gas-pump cylinder 
and the back air-pump cylinder each communicate with 
one of the main inlet-valves on ad cylinder, and 
the back end of the gas-pump cylinder and the forward 
air-pump cylinder also communicate with the other 
inlet-valve on the main power cylinder. This com- 
munication is through passages cast in the engine 
frame. 

Coming now to the power-cylinders, a special 
feature of these is the valve-gearing and the inlet 
valves. The gear and the valves are, as will be seen 
from our illustration, very simple and compact for an 
engine of this type. Such valves have usually been 
operated by cams fitted on a lay-shaft running along 
the side of the engine and driven from the main shaft 
by skew or bevel-gear. In the engine we are describ- 
ing, however, there is no lay-shaft. The inlet valves 
are mounted on spindles which pass through the valve 
chambers, the valves being normally held down by 


helical springs. A pair of rolling levers, with a nose. 


on the underside of each lower lever, is placed so 
that when the levers are dep the valve is 
opened. The surfaces of the levers are so shaped that 
they will produce a rapid movement of the valve 
spindle on opening and closing, and then a ——_ 
pause for the remainder of the revolution. As the inlet- 
valves should be open during about one-fourth only of 
a revolution of the engine, and closed for the remaining 
three-quarters, the peculiar shape of the levers effects 
this. A rod connects the two pairs of levers,.so that 
they work together with opposite motion, os 
closing while the other pair is opening. The valves 
are actuated by an eccentric on the main shaft, the 
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motion being transmitted by a connecting-rod. The 
inlet valves are of the mushroom type. 

There are no exhaust-valves on the power cylinder, 
the waste gases being carried away through ae placed 
in the middle of the length of the cylinder. Suppose the 
piston is on one of the dead centres, the exhaust ports 
at the centre of the cylinder are then uncovered. When 
the pressure in the cylinder falls to atmosphere, the 
admission-valve is opened and a scavenging charge of 
pure air passes into the cylinder from the air-pump, 
and the products of combustion are cleared out. The 
gas-pump, the discharge of which takes place later than 
that of the air-pump, then sends a supply of gas into 
the cylinder. ing this time the power piston is 
moving towards the exhaust during its stroke. 
The gas*from the pump mingles with the air from the 
air-pump, and forms the combustible — for the 
next stroke. The return stroke then closee the exhaust 
ports, and the mixture is compressed and ignited 
electrically at two distinct points. At each end of the 

iston alternately the same cycle is repeated. It has 
~~ found that the scavenging of the cylinders not 
only prevents pre-ignition, but also stops choking of 
the exhaust ports by carbonised lubricant or by dust. 

Each cylinder is very efficiently cooled, being com- 
pletely water-jacketed. Circulating water is led 
to one side of the main, crosshead, and thence through 
the piston-rod into the piston, back through a pipe 
inside the rod to the other side of the crosshead, and 
soaway. The method of attaching the main cylinder 
ends, which carry the inlet-valves, and form the ex- 
plosion chamber, is very simple, for there is only one 
joint to be made for the water, the air, and the gas, 
and also the explosion chamber. 

The starting of these engines is effected by 
means of compressed air, and a small nmin yee 
is supplied for the purpose, driven either by a belt or 
by an electric motor ; a reservoir is also en with 
the engine. The air pressure used is of about 1201b. per 
square inch, and it is admitted to the power cylinder 
by a simple valve. The rapidity with which the en- 
gines can be started is a great advantage, particularly 
in electric lighting stations, and they can be s 
against a load without the use of a friction-clutch. 

Means are provided whereby the time of ignition 
can be regulated while the engine is running. Weak 
gases, such as blast-furnace gas, are ignited earlier 
than producer-gas, while town gas is ignited later than 
either. This variation-gear is therefore very useful 
where the quality of the gas is not regular. We under- 
stand that Mesazs. Mather and Platt are now building 
one of these engines of 1600 horse-power for the new 
“Ena” Spring Mill, at Atherton. It is claimed that 
these engines are very economical, developing one 
indicated horse-power per hour per # lb. of coal. 

In addition to the engine just described there are 
on view at the same stand some other exhibite which 





are well worth attention ; one of these is a Zoelly 
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steam-turbine, coupled direct to a high-lift turbine 
pomp. The set is designed to run at revo- 
utions per minute, and the turbine will develop 210 
brake horse-power when supplied with steam at 160 lb. 
or —— inch, and condensing. The pump will 
ift 1200 gallons per minute against a head of 400 ft. 

There is also a pair of high-lift turbine-pumps, 
coupled direct to a direct-current steel-clad motor, 
which is placed between the two pumps. The speed 
of the motor is 1060 revolutions per minute, and 
it will develop 150 brake horse-power. The pum 
have each six successive chambers, through which the 
water passes. They are connected in series, and have 
a capacity of 400 gallons per minute against a total 
head of 750 ft., each of the chambers furnishing suf- 
ficient pressure to overcome 60 ft. At 1450 revolutions 
the output would be 500 gallons per minute against 
a head of 1300 ft.; while at 1850 revolutions, against a 
head of 2000 ft., 600 gallons per minute will be pumped. 

One of the firm’s well-known ‘‘ Underwriter ” fire- 
pumps, quadruple-acting, and for steam drive, is also 
shown. It is what is known as No. 4 size, and will 
pump 1000 gallons per minute. It has been specially 
designed to meet the requirements of the insurance 
companies for fire and sprinkler service. There are 
some other exhibits, including an armoured fire- 
resisting door, as approved by the fire-offices. 


INDUSTRIAL NOTES. 

Mr Grorce N. Barnes, M P., in the fifty-seventh 
annual report of the Amalgamated Society of er A 
neers, refers to his grobabte retirement from t 
secretaryship of the society, which position he has 
held since November, 1896. He briefly reviews 
the history of that period, and more than hints that 
sectionalism was at the bottom of the troubles on the 
North-East Coast. It was to cure that sectionalism 
that William Newton and William Allan, in 1850, 
instituted the amalgamation of the numerous sectional 
societies into one body, with extended benefits, under 
the title of the Ama Society of Engineers. 
It was the unification of small bodies, and offered bene- 
fits upon a more liberal scale than any then attempted 
in trade unions. Mr, Barnes does not wholly blame the 
men on the North-East Coast for the labour troubles 
of the last three months ; some friction appears to 
have been inevitable. The troubles were the outcome 
of circumstances incidental to a large and fluctuating 
trade, in which several distinct branches of trade 
were involved; not only of the engineering sec- 
tions, but of boiler-makers and _ iron-shipbuilders, 
of shipwrights, carpenters and jviners, and other 
trades. But he holds to his view that the final court 
of appeal in all disputes should be the governing 
councils of the bodies of the men concerned, and not 
that of a local section, however powerful and influ- 
ential it may be. He defends the terms of Agree- 
ment of 1897, not as perfect, but as affording the 
chances of negotiation and of settlement before the 
dispute has eventuated in a stoppage of work by a 
strike or lock-out. Mr. Barnes suggests a broader 
basis for negotiation, so that the men might see the 
grounds upon which employers demand a reduction in 
wages, and, of course, the men should supply data for 
apy demand for an advance in wages. The fairer the 
basis the more likely is it to lead to satisfacto’ 
results, The men may exact too much as regards 
renmenpne o B on, and profits, but the ironworkers 
have solved that difficulty. 
had at the close of 1907 a total of 697 
e United Kingdom, the British Colonies, 





The rageap 
branches in t 

the United States, and in various foreign countries. 
The aggregate membership was 110,084, the highest 


figure everattained. During the three years following 
the great strike in 1897 there was a drop in member. 
ship ; indeed, the members did not regain their former 
level until 1902, since which time increases have been 
continuous, in spite of disputes and discouragements. 
The total income for the year 1907 was 424,400/., or 
an average of 3/. 17s. 1?d. per member. The aggre- 
gate expenditure in the year was 343,844/., or at the 
rate of 3/. 2s. 54d. permember. Thess are vast figures 
for a single trade union to deal with. The sources of 
income are thesame generally, except thatdividendsand 
interest have been larger of late years. To the public, 
thechief feature of interestisthe payments for provident 
benefits ; the chief of these are as follow :—Donation 
benefit—unemployed, 74,897/.; sick benefit, 57,265/.; 
superannuation allowance, 123,914/.; accident benefit, 
2400/.; funerals, 15,281/.; benevolent grants, 8832/.; 
assistance to other trades, 302/. The total reserve funds 
at the close of the year was 809,630/. 5s. 8d. Fifteen 
years ago a separate fund was created—the super- 
annuation reserve fund ; this is included in the general 
total, but it is given separately as 316,614/. 9a. ld 
The assets and investments of the society are set forth 
in detail; those of the superannuation fund now largely 
consist of loans to members upon house property. The 
lowest interest recorded is 3 cent. on corporate 
roperty, which is 10s. per cent. higher than the 
‘ost Office Savings Bank gives to fri societies. 
The aggregate amounts paid in benefits since 1850, 





when the amalgamation was created—that is, over a 
period of fifty-seven completed years—are as follow : 
—Unemployed benefit, 3,253,533/.; sick benefit, 
1,515,646/. ; superannuation allowance, 1,913,610/. : 
accident bsnefit, 93,082/. ; funeral benefit, 449,220/. ; 
benevolent grants to distressed members, 132,325/. ; 
assistance granted to other trades. 326,921/ ; total, 
7,684,337/. Withall the stress and strain, its balance 
was, as stated, 809,630/. 5s. 8d. on January | of the pre- 
sent year. As old-age pensions are now definitely 
before the country, it may be of interest to mention that 
the average cost per member per week bad reached 6d., 
while the aggregate payments exceeded those of any 
previous sear. The average age of all those enti:led 
to 103, per week was only 64% years, but then the 
average membership to entitle them was 38} years, 
while the average payments all round amounted t» 
93. 34d. per member per week. 

The report is marvellous in its fulness and clear- 
ness. In addition to all the general accounts of the 
society, management expenses, all benefits and costs 
of the general office and district offices, the accounts of 
each branch is given in such detail that discontented 
members can, if industrious enough, criticise the dis- 
bursements, and, if cause there be, find fault there- 
with. Then there are valuable tables relating to the 
engineering branches of trade, to shipbuilding, and to 
other matters. 


The report of the Amalgamated Society of Car- 

mters and Joiners gives an account of the voting of 
its own members, and the aggregate votes of all the 
unions involved in the dispute on the North-East 
Coast up to the date of the acceptance of the terms 
and conditions defined at the conference of the parties, 
one being that, within a fortnight of the resumption 
of work, the parties are again to meet to formulate 
the proposals for a Board of Conciliation which shall 
deal with all future disputes. The report does not 
criticise the action of its members at the several 
ballots, but simply gives the facts—one being that 
the strike and refusal to accept the terms jointly 
agreed to involved the society in the payment of dis- 
ute-pay to nearly 5000 members. ith trade bad 
in most other centres, this was a drain on the funds 
for a futile resistance to theemployers’ terms. There 
is, however, recorded a set-off of some value: the 
Belfast members succeeded in getting an advance of 
ls. 14d. per week in all the shipyards, dating from 
May | last. The concession was made peacefully, in 
accordance with the terms of an agreement made in 
October, 1907. In the Liverpool and Birkenhead 
district the wages of house carpenters and joiners 
have been increased from 94d. to 10d. per hour, so 
that they are now on a par with those in the ship- 
yards, holding, in fact, the second place in rates of 
wages, London being first, as has been usual for a 
century. The union is moving in the direction of 
bettering the position of the joiners engaged in school 
furnishing, as many of the firms so occupied do not 
poy what is regarded as the standard rate of wages. 

he educational authorities are to be approached on 
the subject. 


The report of the Associated Blacksmiths alludes to 
the result of the national vote with respect to the 
strikes on the North-East Coast as having ended the 
industrial warfare, but refrains from discussing the 
situation, in view of the conference, fixed for June 11, 
to take steps to form a conciliation board to deal with 
and settle all disputes in the shipbuilding trades. The 
report expresses a hope that a neutral chairman will 
be appointed, or it is feared that no satisfactory settle- 
ment can be effected. It is not fair, however, that 
the blame of the failure of past conferences should be 
laid at the employers’ door. The action of sections of 
the men on the North-East Coast disproves that view. 
Nevertheless, the establishment of a conciliation board 
is welcomed, and its future may well be left to events 
and circumstances. The men must credit the em- 
ployers with views as just as their own, or suspicion 
will mar the efforts at conciliation. The income of the 
society increased in the month by 394/. 7s. 7d., but of 
this 312/. was from interest on the society’s invest- 
ments, so that the net normal increase was onl 
82/. 7s. 7d. The expenditure increased by 189. 2s. 6d. 
Trade benefits cost 564/. 17s. 1ld. in the month, much 
being due to the disputes in the engineeriog and ship- 
building trades, now happily, even if temporarily, 
settled. This union is endeavouring to bring about an 
amalgamation of all the blackemiths’ societies; and 
there are several, each with its own prejudices, in 
favour of independent action; but if they desire col- 
lective bargaining, sectional unions must cease, or be 
federated for national purposes. Employers unite, 
and they have a right to ask that in all negotia- 
tions they shall meet the representatives of a central 
body empowered to negotiate and arrange terms. 
Trade is described as being ‘‘in a most depressed 
condition.” Now that the strikes have ended it is 
hoped that improvement will set in; but no rapid 
recovery is ho for at present, because of the 
stagnation in shipbuilding. all branches affecting 





this particular trade union the outlook is anything 
but bright. 


The report of the Operative Cotton-Spinners’ Asso- 
ciation makes no mention of a slackening off in trade, 
In the United States there is depression, and attempts 
are being made to reduce wages, H-re the only com- 
plaint —— to be lack of the raw material, result- 
ing in short time in some districts, or proposals for 
short time. Only 2.2 per cent. of full members were 
entirely out of employment, but those out of work by 
temporary stoppages brought the proportion up to 
11.8 per cent., as against 9.36 per cent. in the previous 
month and 418 cent. a year ago. The proporticn of 
members actually unemployed in the month was, as 
stated, 2.2 per cent., in the month previous 2.18 pcr 
cent., and a year ago 1.76 percent. Leoking at the divi- 
dends and price of shares, the cotton-spinners have had 
a good time : they have had from 10 to 40 per cent. or 
over, very few below 10 per cent., and those ruled 
mainly at 8 to 8? per cent. The total membership of 
the association was 9924, an increase of 45 in the month, 
and of 1306 in the last twelve months. The number 
of dispute cases dealt with in the month was 23 ; pre- 
vious month, 37;same month a year ago, 24. Twenty- 
nine accident cases were reported ; previous month, 41; 
a year ago, 24. The sum of 100/. was paid in one of those 
cases. There were 42 claims sent in to employers on 
behalf of injured members; previous month, 62; 
game month a year ago, 15. Total claims since the Act 
came into force, 2527. There was a financial lors of 
940/. in the month, 


The Monthly Circular of the Durham Miners’ Asso- 
ciation deals with the downward trend in rates of 
wages, as in, it is said, the price of coal; also with 
some differences in rates as between Dwham and 
Northumberland. The desire is for uniformity in all 
cases for below-ground and for surface men, rot in ths 
rates paid, but in the manner cf fixing the rates. The 
housing question for miners is down for discussion at 
an early date. 

The ballot of minersregarding effiliaticn tothe Labour 
Party was carried by a majority of 44,845, the figures 
being : for, 213,137 ; against, 168,294. The vote was 
fairly decisive, for it was a large one, as 38],431 
voted out of a total of 484,554. Two years ago the 
propesal was rejected by a majority of 9492. Then 
the vote was a comparatively smallore. The result of 
the ballot will be to strengthen the Labour Party 
immensely, even Mr. Burt and Mr. Fenwick will now 
be members of that party. Mr. John Wilson and Mr. 
J. Johnson are not at present affected. What the 
effect will be in the Latour Party itself is only a 
matter of speculation, but the chances are that the 
influence of those trade-union members will modify 
the policy of the Labour Party in some respects ; but 
generally on labour questions all are agreed, except as 
to Socialism. The new men are ecarcely likely to 
embrace State Socialism ss advocated by the Social 
Democratic Federation, or by the Independent Labour 
Party. There will be a certain amount of independence 
in the Labour Party’s councile. 


Whitsuntide is largely used for congresses and con- 
ferences, and this year they have been more numerous 
than ever. Several of the great orders of friendly 
societies have met in various places, and one of the 
chief topics of debate has been old-age pensions. 
The question is one upon which there is great difference 
of opinion, not as to the principle, tut as to the methods 
and means. Many members think that special treat- 
ment should be dealt out to the persons who have, by 
their own prudence and thrift, made euch provision 
for sickness, old age, and funeral expenses, and there 
is much to be said in their favour, If the thriftless 
are treated as well as the thrifty, where are the induce- 
ments to thrift? But there are difficulties in the way 
of classification and apportionment. If. management 
and investigations are made too costly, we shall drift 
into the extravagance and costliness of the Poor Law 
system. But most of the friendly societies provisionally 
approve of the scheme as a beginning—not in detail, 
but in principle. 


The Labour Members in the House of Commons have 
decided upon the amendments to be proposed to the 
Bill, and Lave appointed the several men who are to 
take charge of all such amendments. The age limit is 
generally vondemned ; they want 65 years of age 
instead of 70; they want also the distinction be- 
tween man and wife of age for pension to be abolished, 
they think also that 103, per week as the maximum 
earnings should be raised to a much higher level. The 
Government, however, have made no concessions, a0 
the second reading was passed last Tuesday. 


The Co-Operative Congress at Newport was the 
largest yet held, some 1500 delegates being present. 
The report gave details of vast progress In mem )ber- 
ship, in sales, of profits realised, and of vast funds at 


command for any e ncy. In fact, just recently 
the Wholesale Society lent 500/. on mortgage (o & 
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cotton-mill firm, though some members objected to the 
financing of a private enterprise. Why not, if the 
security is ample, and the capital safe? It will help to 
find work for cashire mill-hands, male and female, 
which is in itself a good thing. The productive side is 
expanding, but not eo quickly as the distributive side, 
and newer schemes are on foot to find investments for 
capital. The money for the building of the New 
Memorial Hall to the late Mr. G. J. Holyoake has 
been subscribed ; he was the historian of the move. 
ment. The Congress was a busy one; there was much 
to do, but little time was spent in mere speeches. If 
a delegate 7 » he was good-humouredly 
called to order. The Congress rejected a motion for a 
Co-Operative Parliamentary candidate as altogether 
unnecessary and undesirable. ‘‘ No party politics” 
was the sentiment at the bottom of the opposition to 
the proposal. 

The International Miners’ Congress, held in Paris 
last week, was the most successful of the whule series; 
there was more unanimity of opinion and consensus of 
thought. All the nationalities were in favour of an 
eight-hour day from bank to bank, but the forei 
delegates desired that surface workers should te 
included. The British delegates stated that the Bill 
before the House of Commons only extended to under- 
ground workers, but they were not opposed to the 
other proposal. The Congress supported also a fixed 
minimum wage, so as to equalise working conditions 
in all countries, and the proposal to limit the output 
in cases of strike. 


The representatives of the employers and of the 
wood-working branches of trade in the shipbuilding 
industry met last week in Edinburgh, as arranged, 
within the fortnight — upon after the resumption 
of work. It was only a preliminary meeting, but 
several matters were discussed relative to procedure, 
&c., and then an adjournment was agreed to, the time 
to be mutually arranged by the parties concerned. 
The general feeling is that the matters will be amic- 
ably settled at no distant date. 





Delegates representing the branches of the Amalga- 
mated Society of Engineers met in Newcastle last 
week to discuss the situation. It is said that a vote 
was taken as to whether the strike should be declared 
off, and that it was carried by a majority of one to 
contioue the strike. Itis further stated that thera is 
a probability of another ballot of the men on the 
subject. After the conference a number of the 
delegates proceeded to Ediaburgh to consult on the 
subject, as the wood-workers’ conference was being 
held; but no satisfactory results are reported. The 
men on strike, it is said, are wishful for the termina- 
tion of the dispute. 





It is stated that the elections and arrangements for 
the constitution of the Railways Conciliation Boards 
are virtually complete, with the exception of those of 
the Great Central, the Lancashire and Yorkshire Rail- 
ways, and a few small companies ; the North-Eastern 
Railway does not come within the scope of the 
pm, roo as the directors and the employés have 
agree —. themselves to certain terms and condi- 
tions as satiefactory. 





The National Union of Clerks held its seventeenth 
annual conference in Birmingham last week, some 
fifty branches being represented. It was decided to 
agitate for a minimum wage of 303. per week for London 
and the chief cities and towns, and for 27s. per week 
in other parts of the country. The sum named is not 
a high one, but then the gradations in clerical work 
are very numerous, and the work to be done varies 
very much, 





“Les Nouveaux Livres Screntiriques xT Inpus- 
TRIELS.”—Messrs. H. Dunod and E. Pinat, publishers, 
Paris, have issued in a bound volume the catalogue of all 
the technical and scientific works published in France 
from July 1, 1902, to June 30, 1 The volume con- 
tains an index as per subjects dealt with, and one of 
the authors’ names. It forms the collection of the twenty 
lists they have issued quarterly since the third quarter of 
1902, to which they have added the indexes in question. 
This compendium will prove useful in research work. 


INTERNATIONAL CONGRESS ON REFRIGERATION.—An 
International Congress on Refrigeration is announced to 
take place in Paris from October 5 to 10 next. There 
are to be six sections, dealing respectively with the 
following subjects :—Low Temperatures and their General 
Effects ; Cold-Producing Plant; Cold Storage of Food- 
Stuffs ; Refrigeration in its Application to Various Indus- 
trial Purposes ; Refrigeration in its Application to Com- 
mercial Undertakings and to Transport ; and islation 
dealing with Refrigeration. In conjunction with the 
Congress there are to be three excursions throughout 

-produc- 


France to visit i i 
ing eotehtioies 2 come of industrial and food 





SHIELDED STOP-VALVE. 
CONSTRUCTED BY BELL'S ASBESTOS COMPANY, LIMITED, ENGINEERS, LONDON. 
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WE illustrate above an ingenious form of shielded 
stop-valve which has been designed to prevent the 
cutting of the valve and seat by high-pressure 
steam, which so often occurs in stop-valves of the 
ordinary type. Much trouble and delay is frequently 
caused, and cerious accidents sometimes occur, due to 
leaky valves, and many arrangements have been de- 
vised to overcome this defect, the cutting of the 
working faces being the principal cause of leakage. 
The damage is done to the valves whea they are on 
the point of being opened or closed, as well as when 
they are only opened slightly for long periods. _ 

wo views of the shield valve are shown, Fig. 1 
being a vertical longitudinal section through the centre 
when the valve is closed, and Fig. 2 a transverse 
vertical section through the centre when the valve is 
open. It will be seen by the former of these two 
illustrations that the valve is placed underneath the 
diaphragm, and is drawn up against the seat by an 
external screw, though other similar valves are made 
which have internal screws. The stalk of the valve 
projects down into a kind of metal cup or shield, the 
upper portion of which is faced, and forms a joint 
with the under part of the valve-seat. The cup is 

ided at its lower part by a recess bored in the 
bottom cover of the valve-casing. When the valve 
is first opened, and is screwed down, it is free to 
move a certain distance into the shield, while the 
latter remaios on its seat, and prevents the steam 
from passing. When the valve has moved down some 
distance, its under side comes in contact with the 
bottom surface of the inside of the shield, which, 
as the valve continues to descend, is at length 
moved from its seat and the steam es through the 
opening. As by this time the main valve is well off 
its seat, and there is a clear passage for the steam, no 
cutting occurs, Any — cutting that may occur 
between the face of the shield and its seat just as the 
former is being moved causes no leakage in the main 
valve when this is finally closed. The positions of the 
various parts when the valve is open are clearly shown 
in Fig. 2. When the valve is again closed, in order to 


prevent the shield being left behind, the stalk of the r 


valve is slotted, and a pin is put through the slot, as 
shown. When the valve has been raised some distance, 
the bottom of the slot comes in contact with the 
pin, and the shield is lifted until the fluid pressure 
of the steam raises it and forces it firmly against its 
seat, thus shutting off the steam. This happens while 
the main valve is well off its seat, after which the final 
closing of the valve can be effected without any harm- 
ful result. 

These valves are made in various sizes by Bell’s 
Asbestos Company, Limited, Southwark-street, Lon- 
don, S.E., and are suitable for pressures up to 250 lb. 
per square inch, 





New Soutn Wates Coau.—The output of coal in New 
South Wales last year was 8,657,924 tons. This total 
was made up as follows :—Northern field, 6,058,580 tons ; 
southern field, 1,835,425 tons ; and western field, 763,919 
tons. Newcastle is one of the principal coal-shipping 
ports of New South Wales. It hasa bar at its entrance 
where the water is only 22 ft., but vessels of 8000 tons 
can be berthed. It is estimated that 25,000 tons of coal 
can be shipped daily at Newcastle when all existing 





appliances are in use. 








5° -—----- 


Stig --- 





ni 


— 
i 


(616.8) 


VARIABLE-SPEED FRICTION GEAR. 


MEkcHANISM has been in use for so long, and so 
many able minds have worked at its improvement, 
that it is always a somewhat venturesome matter to 
assert that any mechanical contrivance is really new. 
We have, however, received from Mr. L. M. D‘eterich, 
of the Herma Securities Company, Kansas City, Mo., 
U.S.A., sketches showing various arrangements of a 
pe eae friction gear, of what, to us at least, is 
of a novel character. We give below, therefore, a 
diagrammatic sketch which clearly shows the essen- 
tial features of the mechanism, though, of course, 
almost numberless variants of the general idea are 
readily imagined. The two wheels A and B run loose 
on the shaft E, and are driven in opposite directions 
by the bevel-wheel C. Between A and B a friction wheel 
D is gripped, carried on an arm mounted on the shaft E. 
As matters are arranged in the figure, each wheel 
A B communicates an equal velocity to the periphery 
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of D, and the arm, therefore, and the shaft attached 
to it, remain stationary. Suppose, however, that by 
suitable mechanism the wheel D is tilted so that 
its plane is no longer parallel to E, then it will 
bear on A, say, near the axis of that wheel, and on 
B near its edge, so that the two wheels A and B 
will no oe communicate equal velocities to the 
periphery of D. If no slipping occurs, therefore, the 
arm on which D is moun must move, carrying 
round with it the shaft KE. By altering the angle to 
which D is tilted the s of the shaft E can be 
varied, whilst that of the driving-wheel C remains 
constant. By reversing the tilt of D the motion of E 
is reversed. As has already been mentioned, the 
principle involved can be worked out ina great variet; 
of ways, many of which have already been embodie 
in the various specifications of the inventor. 





Tue Panama Canat.—The excavation effected upon 
the Panama Canal in May amounted to 2,703,923 cubic 
yards, or a decrease of about 1,000,000 cubic yards, as 

il. The reduction indicated in the 


compared with A 
rate of extraction nice le ee 
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A NEW SYSTEM OF SHIP CONSTRUCTION.* 
By J. W. IsHEeRrwoop. 


Or late years considerable advance has been made in 
ship construction. Lower tiers of beams and decks have 
been dispensed with that were not long ago 
essential for structural s New types of vessels, 
such as the turret steamers of Messrs. Doxford, trunk 
steamers of Messrs. Ropner, and cantilever frame vessels 
of Messrs, Dixon, have also been built and proved to be 
successful, both structurally and commercially, yet the 
fandamental principles on which these and ordinary 
vessels are now being constructed are the same as were 
adopted in the earliest days of sea-gaing vessels. 

So far, all merchant vessels have been built with closely- 
spaced transverse frames and closely-spaced transverse 
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of strong transverse girder-frames and beams at widely- 
8 intervals, or where transverse bulkheads are fitted for 

e pur, of subdivision, as in oil steamers, for instance, 
they the PS transverses ; but it is nob 
essential that should: be fitted for obtaining 
the requisite structural strength. The transverse struc- 


ered | tures, which extend, where practicable, 


completely round 
the vessel, are of sufficient strength to withstand the whole 
collective water-pressure on the skin of the vessel, and the 
upper portions forming the transverse beams are of suc 
strength as to be able to carry the same collective weight 
on the deck as the greater number of transverse beams 
fitted in vessels of the ordinary construction. 

It will bx observed, from the diagrams, that the trans- 
verses are in all cases directly attached to the shell-plating 
and deck of the vessel, and this is of the utmost impor- 
tance, as it enables the shell-plating and deck-plating, 





parative stresses being taken for each calculation under 
the same conditions as to water pressure, &c. 

The longitudinal beams are similarly considered, but a 
deck load is taken as a basis; those at the uppermost 
deck are increased beyond the size required to give a 
corresponding stress on ordinary transverse on 
account of the longitudinals being also subject to longi- 
tudinal bending strains. Whether this increase is neces- 
sary ornot in considering material of stiffening which is 


h | not already unduly stressed, and which at the same time 


is relieving the plating, is a matter for discussion. 

In vessels with double bottoms, the stiffening, whether 
in the nature of plates, angles, or of sectional material, 
is also fitted longitudinally, but a transverse floor is 
fitted in line with the side transverses; and where the 
spacing of the transverses is great, an intermediate trans- 
verse floor, either intercostal or continuous, should be 








































































































beams, with the exception of one or two vessels built by 
Scott Russell in the ‘sixties, with longitudinal framing, 
full particulars of which will be found in Scott Russell's 
works. The Great Eastern, built on the box-unit system, 
was, of course, the most notable example, and, being so 
well known, it is unnecessery to analyse the structure 
for the purposes of this paper. The difficulty and cost 
of erection were probably such as to prevent the system 
being generally ay seaey 
_ Naval architects have for so long recognised the great 
increase in strength obtained by framing a vessel longi- 
tudinally, that itis a matter for wonder that some practic- 
ey ee longitudinal Kegger oe has not been arrived 
at, or suggested, ti van ing so clear 
and so desirable. Phare 

In the — < be weenie with which my 
name is associa’ e -spaced transverse frames 
and closely-spaced transverse beams, with which we are 
so familiar, are omitted. The transverse of the 
vessel is obtained by fitting directly on the plating a series 


Po read before the Institution of Naval Archi- 










































































with the efficient longitudinal support, which will be 
described later, to be considered as part of the transverse 
girder when calculating the comparative stresses. The 
ae — is _ — in — when determining 
e a ment and scantli: f i i 
the transvere t. aeainm of the materials forming 
ving now briefly indicated how the main: transverse 
strength of the vessel is provided, the ent of 
longitudinal stiffening is next to be considered. The shell- 
ome ont _ een he transverses are sup 
y continuous longitudinals, the transverses being 
to admit of the longitudinals passing through them. The 
longitudinals are dealt with as girders, having a length 
corresponding to the interval between the strong trans- 
verses, and are of a strength not less than that of transverse 
frames of vessels of the ordinary construction, the com- 
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fitted in the bottom in order to provide for sufficient 
transverse for docking purposes and to efficiently 
support the longitudinal stiffening in the bottom. : 

t will be apparent that the arrangement of material 
provides for increased longitudinal strength, and admits 
of the shell-plating and deck-plating, when of substantial 
thickness, being reduced below the ised standards 
of the various classification societies. t would appear 
that a vessel so constructed could safely withstand higher 
longitudinal stresses than a similar vessel framed in the 
ordinary manner by reason of all the plating being sup- 

ted in the direction in which the greatest stresses occur. 
This consideration is in strong contrast with that obtain- 
ing in the ordinary transverse-framed vessel, where the 
Socsieting especially is nearly devoid of the desirable 
~— oy ng The fact of many vessels having 
buc their decks between the beams proves that more 


otted | efficient longitudinal support is necessary than is fitted in 
ordinary cases. 


The new adapts itself to a t of the 
illaring of Dagan Che as to overcome s cause of 

serious obstruction in holds, pillars being only 
i transverse beams. To obtain equiva: 
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the strong transverses in the new that the wider 
the spacing the heavier is the ship, owing to stronger 
longitadinals at the sides and deck being necessary. An 
economical spacing is found to be from 12 ft. to 16 ft., 
and there is practically no limit to the depth to which 
single-deck vessels, without hold-beams, could be con- 
structed. At the same time an important saving io 
weight of material, as —— with a transverse-framed 
ship, would be effected. It will be observed that limbers 
can be reduced toa minimum in the new type of vessel, 
that part being almost recovered for either water ballast 
or cargo, and between the transverses the space is quite 
clear of beam knees and tank-side knees. _ 

Dr. Bruhn discussed methods of com transverse 
strength in an able paper recently read before the In- 
stitution, and it would unduly ong this paper to give 
and discuss all the calculations that have been made. 
For the present it will probably be sufficient to show the 
principal bases which have been worked to, and to state 
the result of these calculations, for determining the main 
scantlings of an oil-carrying steamer now being built by 
my firm, Messrs. R. Craggs and Sons, Limited, Middles- 
brough, for Messrs. Lennard’s Carrying Company, 
Limited, a firm who have had considerable experience in 
managing and repairing steamers en in carrying oil 
in bulk. Fig. 1, page 830, is a midship section of an ordi- 
nary transverse-framed vessel. For comparison, a strip 
of plating corresponding to a frame space is considered 
as part of the frame girder. The stress is then ascer- 
tained by assuming a water load on the frame girder 
shown by the line drawn from the gunwale to a 
point A, the distance D many «wy BS the depth 
of the lower part of the frame girder iow the gun- 
wale. For convenience in calculation a mean 
is assumed. The figures obtained, without assuming 
any internal support from the cargo, might reason- 
ably be taken as the stresses the frames are sub- 
ject to under ordinary working conditions, the head of 
water assumed at the water-line corresponding to the 
freeboard, and being a fair allowance for the increased 
pressure due to waves, &c.; in any case the figures need 
only be used in a com tive sense, although investiga- 
tions in many cases show the calculated stresses to 
reasonable, and such as allow of a fair margin of safety. 

In considering @ vessel with web-frames, a strip of shell- 
platiog corresponding to a web-frame space is taken as 
part of the frame-girder, along with the ordinary trans- 
verse frames on this strip of plating (Fig. 2). 

The load on the web frame is then taken over the web- 
frame space. The results on this basis for web-frame 
ships generally show higher stresses than are found in the 
cases of vessels with either ordinary or deep frames. For 
the beams comparison one beam space of deck-plating is 
taken as part of the beam girder and a load assumed on 
the deck—viz., 6 ft. high at 50 cubic feet per ton for 
upper decks, and the actual height of ’tween decks at 
50 cubic feet per ton for lower decks. 


Fig. 3 is a midship section showing the new system of 3h 


framing. The strong transverse frames are considered as 
loaded in a similar manner to the ordinary transverse 
frames, a strip of plating being taken as part of the 
transverse frame girder. Although plating correspond- 
ing to the spacing of the transverses might reasonably be 
taken as part of the girder in the new system, as allowed 
in the transverse system, only half this amount of plating 
has been so consid in the calculations for these 
structures in the oil vessel referred to. 

_ In this vessel the depth of the transverses has also been 
increased beyond the equivalent arrived at by comparison 
with either a web frame or a deep transverse frame on 
the above basis. This has been done in order to reduce 
the shearing stresses on the rivets attaching the trans- 
verses to the [et pee and the obstruction is no 
detriment when liquid cargo iscarried. Thelongitudinals 
are similarly considered, the length of girder being taken 
as the distance between the transverses, and the head 
of water corresponding to the distance each longitudinal 
DD is below the gunwale. 

Tn addition to calculating the comparative stresses for 

ordinary working conditions in the oil vessel, as before 
mentioned, caleulations were also made to ascertain the 
stresses under Lloyd’s Register test for oil-carrying 
vessels—viz., with head of water 12 ft. above the deck. 
This is a severe test, and it is open to question whether it 
is not too great, possibly doing injury by subjecting the 
Trivets to stresses which are much too high, having in view 
the duty to be taken in service. The calculations for the 
deck beams, both transverse and longitudinal, are made 
in the same way, a strip of plating in each case being 
considered as part of the girder. 
_ Messrs. gs and Sons and Messrs, Lennard’s Carry- 
ing Company have kindly agreed to my publishing the 
principal scantlings and arrangements of this steamer, 
and the results of the principal calculations. Fig. 4and5 
show the midship section in way of oil-tanks and in way of 
machinery spaces. Fig. 6, longitudinal section, showing 
position of bulkheads and arrangement of transverse 
terials, Fig. on plan, coos oe moe 
ot framing. Fig. 8, expansion owing edges. 
Figs, 9 and 10 are details showing bracket connections of 
longitudinal bulb angle frames and bottom girders to 
trausverse bulkheads, and also attachments of longitu- 
dinals to transverses. Figs. 11 and 12 show arrangement 
of transverse bulkhead stiffening. Figs. 13 to 16, B,, Bo, 
and By, details showing bracket connections at the trans- 
verse and longitudinal bulkheads and (A) of the deck 
longitudinals to the transverse bulkheads. 

In addition to the vessel being constracted on the new 
System, the general design, for which Mr. E. Hall Craggs 
1s responsible, differs in some respects from the sey 
oil-carrying vessel. The steamer is of the single-dec 
type, having a continuous expansion trunkway above the 
oil-tanks ; quadruple-expansion engines are to be fitted 


amidships, and arrangements have been made for three 
mp Datess to be Gites Gaeats. seid 

_ The coaling arrangements are very simple, very 
little trimming is necessary, the cross-bunker forward of 
the boiler-room (A in Fig. 6) being the main anent 
bunker. The bridge space is to be utilised for reserve 
bunkers. A double bottom available for carrying oil-fuel 
or water ballast is to be fitted in the machinery spaces. 

In order to avoid any break in the oye ey strength, 
the trunk is continued through the bridge, and it is 
interesting to note that the arrangements are such as to 
provide for practically the same longitudinal strength 
through the machinery spaces as in way of the oil-tanks 
at each end of the bridge, the omission of the centre bulk- 
head being com for by the] oo yd stiffened 
bridge and double bottom. The tank abaft the engine- 
room is for carrying part of refined spirit, and is 
fitted with a cofferdam at end. The short tanks at 
the ends of the vessel (B, B in Fig. 6) provide for taking 
& cargo of spirit when more capacity is required than for 
carrying heavy oils; or these tanks may, when required, 
be used as supplementary tanks for ial uses. 

The dimensions of the vessel are as follow :—Length 
between perpendiculars, 355 ft.; breadth, extreme, 
49 ft. 5 in. ; depth at centre, 29 ft. The scantlings have 
been approved by three classification societies—viz , 
Lloyd’s Register of Shipping, Bureau Veritas, and British 
Corporation, and the v is being constructed for the 
highest classification of each. 

Transverses.—The main oil-tanks are 30 ft. long, and 
two transverses are fitted in each of these tanks. The 
transverses are 35 in. deep at the side, 20 in. across the 
deck, 39 in. at the bottom, and 33 in. at the middle line 


oad | bulkhead. They are formed of plates ¥, in. in thickness, 


and are connected to the shell-plating by double angles. 
Double-face angles are fitted 5in. by 4in. by }?in. In 
the engine and boiler spaces, practic y the same spacing 
of transverses is maintained. In way of the double bottom 
the alternate transverses are fitted continuously around 
the bottom to the middle line, and the longitudinal girders 
are fitted in long lengths between these transverses, to 


which they are efficiently attached. The semeleing Sane 
e bottom 


be | verses are stopped at the deep girder in the doubl 


next the margin plate, and are then fitted intercostally 
between the longitudinals to the centre line. The margin 
plate is fitted intercostally between the transverses and 
connected to them by double-riveted water-tight collars. 
Longitudinals.—The uppermost bulb angle below the 
upper deck (No. 1 in Fig. 5) is 8in. by 34 in. by ,, in. 
amidships, and is reduced to 7 in. by 34in. by 4, in. at the 
ends ; the lowest bulb angle (No. 9) is 94 in. by 34 in. by 
}; in., and the intermediate bulb angles are graduated in 
size, according to the depth of immersion. They are spaced 


29in. apart. The bottom longitudinals are 15 in. by Lau in., 
graduating in depth to 12 in. by ad in. at upper turn of 


bilge ; the angles at top and bottom of these girders are 
in. by 34 in. by #4, in. Thedeck longitudi: are 7 in. 
by 3 in. by .*, in. amidships, except in way of the a 
where they are 54 in. by 3 in. by ,*, in., and they are 
na size at the yn of ed The = 8 a 
in. a % previo’ mentioned, the longitudina 
santevicls 98 the upper poe f 
for about the midship half length are increased in strength 
beyond that required to resist the water-pressure, on 
account of these parts being also subject to bending 
strains. The trunk-deck longitudinals at the sides of the 
hatchways are 7 in. by 3 in. by ,7, in. bulb angles; those 
in between the hatchways are reduced to 54 in. 

The upper deck and trunk sides are }? in. thick, the 
upper deck stringer-plate is nS in. clear of bridge and 
1° in. in the bridge. The stringer-plate at the bridge ends 
is i¢in. thick. The trunk pre. na mr and trunk-deck 
centre-plate are }{ in. in thickness. The shear-strake is 
}2in. in way of the bridge, }{ in. at the A me ends, 
and 2, in. at the ends of the vessel ; the side plating is 
iin. to ¥ in., and jj in. to J, in. alternately, and the 
bottom plating is }} in. amidships, ,, in. in fore peak, 
and }$in. aft.’ The bridge side strakes of plating are 
%, in. and J, in. respectively. Three strakes of plating 
at each side of the keel-plate have their midship thick- 
nesses maintained to the collision bulkhead and the flat of 
bottom from No. 4 bulkhead (numbering from forward) to 
the collision bulkhead is me Ome na by the 
fitting of double 6-in. by 6-in. angles to the transverses 
and double angles 34 in. by 34 in. to the longitudinals. 

From the expansion plans it will be observed that the 
my pighy ae rp 

to t spacing e : 
tudinals at the ends of the vessel does not exceed the mid- 
ship spacing, but is in some parts closer than amidships. 
The longitudinals are also so arranged that the crossing of 
the plate-edges is almost avoided. The uppermost longi- 
tudinal on middle line bulkhead in trunk is 7 in. by 3 in. 
by ¥ in. bulb angle, and the bottom longitudinal is 94 in. 
by 34 in. by }{ in., the intermediate stiffeners being 

uated in size. 

The transverse bulkheads (Figs. 11 and 12) are supported 
on one side by three deep web-plates A on each side of 
the middle line bulkhead, and on the opposite side with 
horizontal stiffeners in line with the } tudinals on side 

lating, and the longitudinals on middle line bulkhead. 

he sizes of these horizontal stiffeners are graduated 
according to their depth of immersion in e similar manner 
to those at the sides of the vessel, and on the middle-line 
bulkhead. 

The longitudinal frames and beams and longitudinal 
stiffeners on the middle line bulkhead are cut at the trans- 
verse bulkheads, and are fitted with brackets efficiently 
connected to stiffeners and bulkheads in order to preserve 
the continuity of st 





Reference might here be made to the attachments fitted 


lower parts of the structure | P 


to connect the side stringer-plates and bottom side keel- 
sons in oil- built on the ordinary transverse system. 
Preparatory to determining the scantlings for the vessel 
described, investigations were made with a view of ascer- 
taining the stresses these connections are subject to under 
test conditions, This was found to be a complex problem 
on account of the arrangement of materials adopted. The 
web-frames, with their attachments to the shell-plating as 
usually fitted, are not in themselves of sufficient strength 
to withstand the whole collective pressure, the interme- 
diate transverse frames are not of sufficient strength to 
admit of the side stringers being omitted, and it would 
therefore appear as though the side stri ing as 
ers between the transverse bulkheads, did the bulk of 
the work in supporting the transverse frames without 
obtaining the requisite support from the web frames. 

If the side stringers in an oil-steamer with ordinary 
framing and web-frames are considered as girders between 
the transverse bulkheads, the stresses at the ends of the 
girders are found to be abnormally high, and such would 
appear to be the explanation for the serious troubles ex- 
perienced in so many of these ste«mers at the bracket 
attachments to the transverse bul 8. The inveati- 
Goa ide cchinan badiea heamon tem 

ept! the web-frames in ordinary oi ing v 
and also of fitting double-riveted attachments to the shell- 
plating, as prescribed by the rules of Bureau Veritas. 

It is of interest to note, in the new rules of the British 
Corporation Registry for ay ty vessels, that this 
society has the courage to provide for ‘‘ deep-frame ” con- 
struction in this typeof vessel. Close investigation shows 
this to be distinctly preferable to the web-framed 
ments generally adopted, and this is confirmed by the 
experience gained in steamers having deep frames in deep 
water ballast-tanks. 

_In the system of framing under consideration, it is a 
simple matter to single out and determine the stresses on 
all parts of the structure under test conditions. Under 
these conditions the rivets attaching the brackets to the 
transverse bulkheads are subject to stresses in no case ex- 
ceeding 34 tons per square inch, which is only a fraction 
of that to which the stringer attachments in ordinary 
vessels are subject when considered under the same con- 
ditions. The strength of the rivet attachments in all 
parts of the structure in the new system has also been 
carefully investigated. The transverses are connected to 
the shell-plating with doub!e angles, having the rivets 
spaced about four and a half diameters a The rivets 
attaching the longitudinals to the shell-plating are spaced 
six diameters apart, except in the vicinity of the trans- 
verses. The shearing stresses at these parts being at a 
maximum, a closer spacing has been adopted—viz., from 
three — —_ oe neney to —_ and oa —— 
except at the uppermost longitudinale, where a uniform 
apeong of six aeentins has been adopted. 

It isa debatable point whether direct attachments of 
the longitudinals to the transverses are necessary, or 
whether the shell-plating itself does not provide a gusset 
binding the two parts of the structure efficiently together. 
It would appear that if both longitudinals and trans- 
verses are efficiently riveted to the plating in the manner 
nega described, no individual movement could take 


In this oil-carrying steamer, however, and having in 
view the testing of tanks before the vessel is launched, 
it was decided to attach the bottom longitudinals to the 
transverses with vertical lugs ing six rivets ina 
each flange, the lower bulb-angles with four rivets, 
and the upper ones with two rivets. These attach- 
ments, whether structurally necessary or otherwise, were 
expected to facilitate the erection of the steamer, but 
in actual practice they proved of little importance. 
The transverses, where con’ to the middle- line 
bulkhead, are attached to the fm ing with single angles 
double riveted, and, as at the skin-plating, the rivets are 
closer spaced in the horizontals in the vicinity of the 
transverses. The deep web-plates on the transverse bulk- 
heads are attached with single angles, having the rivets 
44 diameters apart, and a uniform spacing of five dia- 
meters is adopted for the lower horizontals, and six dia- 
meters for the upper ones. 

The comparative longitudinal stresses calculated under 
the usually accepted loaded conditions—viz., ° 4 assuming 
the vessel on a wave of her own length, and the bending 


moment as Dx L show the tension at the bridge gun- 


wale amidships to be 184 per cent. iess in the vessel built 
on the new system, the results being as follow :— 


New system ... a .» 6.7 tons . in, 
Ordinary system... oo: OSB - + 


In making the comparison at the bridge-ends the bend- 
ing moment was assumed — os on account of these 


rts being some distance from amidships. (Whether the 
actor 45 is correct or otherwise is unimportant, since it 
would not materially alter the comparison.) Under these 
conditions the comparative stress at top of trunk is 
10.8 per cont. less in the new system, the results being as 
follow :— 

New system ... sa ... 6.6L tons per sq. in. 

Ordinary system... “aS - *” 
The comparative transverse and deck stresses on the 
bases previously described are shown in the table on 
page 834. Although this comparison of stresses shows the 
structure to be of generally increased strength, yet there 
is @ saving in weight of material estimated at 275 tons. 
The saving is due to the redistribution of material, which 
admits of dispensing with a large number of transverse 


connections. The vessel, in consequence, could carry 
276 tons more dead-weight on the same draught, with the 





same model and with the same consumption of fuel, thus 








834 





ENGINEERING. 


[JUNE 19, 1908. 





considerably increasing the earning power of the 
steal ’ 


mer. 

A few remarks as to the erection of the ship may be of 
interest. The keel-plate was lsid and the middle-line 
keelson fitted as usual. The after peak is framed with the 
usual transverse frames, and the erection up to the peak 
bulkhead was the same as in ordinary v The peak 











Comparative Transverse and Deck Stresses. 
Oil-Tank Ship (Transverse Oil-Tank Ship (Isherwood 
System). System). 
tons per tons per 
oq. in. oq. fe. 
Deep frames (increased| iTransverses :— 
asin deep tanks) ..| 7.13 Bide 3.76 
Web frames (increased| os ve --| 3.67 
as is usual in oil Deck .. se ..| 0.96 
steamers) .. ..| 821 |Deck Longitndinals :— 
Deck beams (in bridge)| 5.04 In bridge ie .-| 88 
Deck agen (clear of Clear of bridge 2.25 
b e, increased 
Sale in oil steam- ( Bae 1.17 
ers) oe oe wa 4.32 2 g 2.34 
8 % 8.5 
q 4 § 4.49 
5 2 4.38 
| 6 = 4.65 
SB} 7 a 4.92 
te 8 5.46 
8 9 5.89 
10 4.02 
ll z 4.84 
3 12 a% 3.97 
14 ee || sat 
14 1 5 
15 a 
\16 to 19 3.31 
Maximum = shearing Maximum shearin; 
stresses on rivets stresses on rivetsa' . 
attaching deep frames ing strong transverses 
to shell-plating «| 6.7 to shell-plating. . --| 4.04 
Maximum shearin 
stresses on rivetsattach- 
ing longitudinals to 
shell-plating 1to5 











bulkhead and the two transverse bulkheads forming the 
two short compartments aft were then put together on 
the ground, erected and secured in position, middle-line 
bulkhead fitted, and longitudinals placed in position. 
The two transverses in the next compartment were erected 
on the port side of the ship, the circular tunnel built in, 
middle-line bulkhead fitted, and transverses on the star- 
board side then erected. The longitudinals at bottom and 
sides were lifted into age see and the next transverse 
bulkhead erected, and so cl up that tank. The same 
method of procedure was repeated for the remainder of 
the vessel. The erection of the forward part, where 
clear of the tunnel, showed the simplicity of the system. 
The brackets for the attachment of skin longitudinals to 
the transverse bulkheads were hydraulically riveted to 
the longitudinals, and the lugs on bulkh to receive 
these brackets, horizontal stiffeners on transverse bulk- 
heads and on middle-line bulkhead were also hydraulic- 
ally riveted to the various parts before they were taken 
down to the berth. It will thus be seen that as the 
erection advanced forward the work was, tank by tank, 
left in a ition ready for riveting up, all the materials 
required for the structure being in position, with the 
exception of the longitudinal beams ; and as these did not 
delay progress, they were followed up at a convenient 
interval. With regard to ribanding, one stout rough 
riband each side was used at the top of the trans- 
verses for securing the same, and one on the trans- 
verse beams, each side, for fairing purposes, and these 
were all that were found to be necessary. e longi- 
tudinals take the place of ribands, and only require 
to be secured to the transverses and to the lugs on the 
transverse bulkheads, which were carefully templated, 
and no other fairing was required. No difficulty was 
found in the laying off of the vessel, and practically the 
whole of the framing of the structure was made to tem- 
plates prepared in the drafting-loft. We did not have 
the assistance of the usual experienced frame-erectors, 
and nearly all the erecting has been done by a 
the North-East Coast carpenters, unfortunately, 
out on strike owing to a wages dispute. The officials, 
workmen, and all concerned, took a most lively interest 
in the work, and the predicted obstacles and difficulties 
of erection of a ship on the new system were found to be 
non-existent. 

Fig. 17, page 831, shows an arrangement of transverse 
materials in a single-decked cargo steamer, having poop, 
bridge, and top-gallant forecastle. The spacing of trans- 
verses shown is 12 ft., except in way of the double bottom, 
where an intermediate transverse is shown. This trans- 
verse enables the longitudinal stiffening in the bottom to 
” of bulb-angle section, thus making this part very easy 

access. 


tices, 





Wrre- Ropeway in Touxkestan.—We read in the 
Zeitung des Vereins Deutscher Hisenbah ltung 
that the 54-mile ropeway connecting the mines of the 
Turkestan Coal-Mining and Metallurgical Company with 
Rostowzewo, the nearest station on the Central Asiatic 
Railway, is shortly to be completed. This is on the 
double-rope system, and is destined to transport annually 
about 163,000 tons of coal to the railway station. The 
trucks, each of a capacity of 720 lb., are to cover in nine 
hours the 54 miles to the railway station ; on their return 
they will carry back to the ings all the necessary 
material and potable water. The ropeway, it is btated, 
will greatly aid in developing the other natural resources 
of the district, such as iron, copper, argentiferous lead 
ere, and so forth. 











THE PROJECTED AMUR RAILWAY. 


Tue Duma has this week sanctioned the Amur Rail- 
way. The building of this railway, to which the Russian 
Government ap tly attaches a considerable amount of 
importance, which, it must be admitted, is a compre- 
hensive and costly undertaking, has been under considera- 
tion for some years, and the reason that it has not been 
further advanced before this must be looked for in the some- 
what crippled state of the Russian finances, and in doubts 
as to the most practicable manner of realising the scheme. 

It is about two years since an Imperial special Commis- 
sion pronounced in favour of the Stretensk-Chabarowsk 
line as the best connection between the Trans-Baikal 
and the Ussuri Railway, and since then additional pre- 
paratory work has been undertaken. Portions of the 
proposed new railway offer considerable engineering diffi- 
culties, more especially the western section between 
Stretensk and ey eat which portion, for various 
reasons, will first have to be com: , and this section, 
at least, it has been contemplated to build as a State rail- 
way, whilst somewhat divergent views are understood to 
be held as regards the Pokrowskaja-Chabarowsk section, 
the construction of which may be transferred to a 
private company, and the Russian Government is under- 
stood to favour this plan, and to be prepared to offer 
material facilities and guarantees in this connection. 

Preparatory surveys, which were undertaken some 
12 or 14 years ago, showed that the line would have to 
follow the course of the Rivers Schilka and Amur, and 
that the length of the main line between the two end 
stations mentioned above would be about 900 miles, 
in addition to which the branch line to the town of 


Blagowetschensk and Paschkowo would be about 65] 200 


miles. The conditions under which the railway will 
have to be built are somewhat unfavourable as regards 
climate and temperature; the mean temperature of 
the year ranges from 1 deg. to 3 deg. Réaumer 
below freezing-point; snow is scarce and the ground 
freezes in some places to a depth of as much as 
about 20 ft. The summer is as hot as the winter is cold, 
and the downpour is at times very heavy. Whilst the 
great rivers give some trouble on the Eastern section, 
mountains will necessitate the construction of several 
tunnels on the western portion, more especially on the 
portion from Stretensk to the Amasar River, about 270 
miles long, one tunnel being 2 miles long. The line 
between the settlement of Gorbitza and the mouth of the 
Amasar is calculated to cost some 24,000/. per mile. Of 
mountains on the Eastern section there is only one 
considerable but of large rivers there are the 
Seja, the Bureja, and the Amur, the bridging of which is 

cu to entail a cost of over 1,700,000/. The width 
of the Amur is about 1.213 mile, and this bridge is 
calculated to cost 1,130.000/.; the Seja is 2490 ft., and 
the bridge will cost 320,000/., and the Bureja bridge is 
calculated at a cost of 270,000. The total cost of the line. 
with the Blagowetschensk branch line, was originall 
calculated at about 14,500,000/., which sum, however, is 
not unlikely to be exceeded. 

No doubt the Amur Railway will supply a very distinct 
want, both from a strategical and a more general point 
of view, for the only existing lines of communication 
between the Trans-Baikal Railway and Vladivostock are 
either by way of the Schilka-Amur Waterway or the 
roadway along the left border of the Schilka and the 
Awur so far as Chaborowsk. ‘The waterway, however, is 
very often impracticable, on account of low water. 








Coa. IN THE MIpLANDs.—Contracts in the Midlands 
for coal for railway and gas purposes are being concluded 
at substantial reductions on last year’s rates. In the case 
of the former, the basis for South Yorkshire fuel is 10s. 6d. 
per ton, against 12s. per ton; and for Derbyshire quali- 
ties, 1s. ton less, showing, in the latter case, a decline 
of 1s. 3d. per ton on last year. Many gas concerns in 
Nottinghamshire and Derbyshire have arranged supplies 
at a reduction of 9d. to 1s. per ton ; but larger consumers, 
like Birmingham and Leicester, are holding out for still 
better terms. 


Tue T.-S.S. ‘ Perioies.”—The new Aberdeen liner 
Perictes, which sails for her maiden voyage to Australia 
on Wednesday, July 8, forms an important addition to 
raaras gv and cargo vessels already trading to that 
favoured tinent, for not only is she the largest and 
most elaborate vessel yet owned by the Aberdeen Line, 
but she is also the largest steamer ae saloon and 
third passengers to the Antipodes. twin-screw 
steamer of 11,000 tons register, the Pericles embodies all 
that is latest in marine construction ; but the special 
features of the ship are the magnificent dining-saloon. 
library, smoking-room, and lounge, the perfect system of 
ventilation and the height of the cabins, those on the 
bridge-deck being no less than 9 ft. 6 in. from deck to 
deck. The Pericles carries 100 saloon passengers and 
250 third-class passengers; and as there is no second 
class, the third-class passengers are catered for in a manner 
that would be impossible in a steamer carrying three 
classes, and which falls little, if at all, short of the accom- 
modation provided to saloon passengers twenty years 
ago. The Pericles is provided with two sets of quadru 
expansion balanced engines, Yo of driving her at a 
— of 15 knots. She is lizhted throughout with 

lectric light, and fitted with a CO, refri i 
tion for the conveyance of frozen cargo, while provision is 
also made for the carriage of fruit and chilled meat. The 
name of the builders— Messrs. Harland and Wolff, 
Limited—is a guarantee for the excellence of her con- 
struction, and the Pericles will no doubt prove one of the 
most popular vessels that has ever connected this country 
with her most distant possession. 





CATALOGUES. 


Tue Evecrricat Company, LimIrTep, 121 to 125, Charing 
Cross-road, W.C.. have issued a tasteful little pamphle: 
of decorative electric-light fittings. 


Messrs. Morris and Lister, Carlton Works, Coventry, 
send us, filed, a number of circular sheets dealing with eddy 
current brakes, switchboards, knife switches, switch fuses. 
excess-current alarms, circuit-breakers, &c., made by 
them, giving particulars, prices, &c. 

The Schorch Electrical Company, 35, Basinghall-street, 
E.C., whose works are at Rheydt, have sent usa catalogue 
dealing with continuous and alternating-current gene- 
rators, and giving a list of German works where their 
machines have been installed. 


The Leeds Forge Company, Limited, have sent us a 
circular descriptive of Lane’s patent pressed-steel doors 
for railway wagons, in which the centre is pressed into 
dished panels, &c., adding considerably to the strength 
and rigidity. 

A pamphlet issued by Messrs. Alex. Mather and Son, 
Orwell Works, Dalry-road, Edinburgh, is devoted to 
descriptions of flour, coffee, and rice machinery, including 
separators, cleaners, grading machines, washing, stoning, 
and rinsing machines, packers, several types of mills, 
weighers, &c. 

A list of Pelton wheels and water motors comes to hand 
from Messrs. Carrick and Ritchie, Edinburgh. The tur- 
bines described include machines of the Girard type, 
and a “‘ Waverley” turbine of the mixed-flow class for low 
and medium falls up to 80 ft., or adaptable to falls up to 
ft. Various turbo-electric sets are illustrated. 


A price-list to hand from Messrs. C. Schniewindt, 
Neuenrade, Westphalia, is concerned with asbestos 
woven-wire net resistance fabric for electric heating appa- 
ratus, cooking utensils, lamps, rheostats, and other elec- 
trical apparatus. The fabric is made in squares and 
bands of coarse or fine mesh and wire. 


From Mr. A. Winder, Electric Works, Balm-road, 
Hunslet, Leeds, there comes to hand a pamphlet entitled 
‘* Equipment Buyers’ Finance,” divided into five chapters, 
in which are discussed various aspects of questions of 
pa of tools as affected by first costs, operating costs, 


The Electric Construction Company, Limited, 9, New 
Broad-street, E.C., bave sent us a pamphlet entitled 
“The Choice of a Lift,” containing descriptions of their 
makes of electric lifts for passenger or goods service, and 
of the winding gear, safety devices, &c., and various 
methods of control. 


Messrs. Boulton and Paul, Limited, Norwich, have sent 
us @ large catalogue of buildings designed for export, 
more especially with regard to the requirements for 
tropical countries. The designs illustrated refer to work- 
shops, factories, residences. office buildings, hospitals, &c. 
The catalogue also illustrates corrugated iron and other 
buildings erected by this firm in this country. 

Messrs. R. L. Ross and Co., Limited, Premier Works, 
Stockport, have lately issued a pamphlet relating chiefly 
to their system of automatic lubrication, using semi-solid 
lubricants. This svstem of lubricatién may be applied 
to crank-pins, bearings, crossheads, &c. The feed is by 
pawl and ratchet, but a handle is provided for hand-feed 
if necessary. The pamphlet also deals with this firm’s 
patterns of spring-loaded and pop safety valves. 

A cleverly illustrated pamphlet comes to hand from 
Messrs, Cochran and Co.. Annan, Limited, Aonan, show- 
ing the simplicity of the Cochran boiler, and the ease with 
which its various parts may be got at, both for working and 
for general repairs. A series of fifteen illustrations carries 
one through the whole process of dismantling and re- 
erection, drawing attention to special features. such as 
the seamless-crowned furnace, the grate, tubes, &c. 


A small pamphlet from Messrs. Applebys, Limited. 
58, Victoria-street, S.W., is devoted to pile-drivers, and 
includes a description of Cochrane’s patent direct-acting 
steam monkey, in which the monkey working on a piston- 
rod is raised by steam and allowed to fall on exhausting. 
The guiding of the monkey is more effective than in the 
ordinary method. Ordinary pile-drivers, with winches, 
are also illustrated. 

A catalogue relating to water-works appliances, and 
more specifically to filter-bed fittings, sand-washing appa- 
ratus, &c., comes to hand from Messrs. J. Blakeborough 
and Sons, Brighouse, Yorks. This catalogue describes 
and illustrates several patterns of inlet and float-valves 
for filters, automatic regulators, outlets of various 
patterns, and weir measuring-chambers. conical and other 
sand-washers, turnover filters. &c. A pamphlet inset 
describes Boyd’s drilling and tapping apparatus for 
inserting ferrules in water-mains under pressure. 





Tue German Navy.—The German Admiralty proposes 
not to entrust the construction of submarines any longer 
to private firms, but to undertake itself this description 
of work in the Dantzic Imperial yards. A second sub- 


ple- | marine will be completed in the course of the summer. 


but the results attained are to be kept strictly secret ; if 
they are satisfactory, however, it is proposed to lay down 
four more submarines, for which an allocation of 125,000. 
was made in the Budget of 1998. An addition has just 
been made to the German Navy by the launch of the 
Emden ; this is a sister-ship of the Dresden, launched 
in November of last year, and she has a displacement of 
3600 tons. She is 370 ft. long by 43-ft. 4-in. beam, and 
will carry eighteen guns, four mitrailleuses, and two sub- 
marine torpedo-tubes, 
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UNDER THE ACT OF 1907. 

The number of views given in the Specification is stated 
in each case ; where none are mentioned, the Specitoation ts not 
here inventions are communicated from abroad, the Names, 
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The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, wnless the 
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Patent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


11,166. J. 8S. Highfield, Lond Genera’ High. Arc-Lamps. 
{l Fig.) vention 


on. ting 

Tension Currents. May 13, 1907.—This in 

relates to generators of direct currents of high ntial. Hereto- 
fore it has been usual to obtain a high-tension direct-current 
supply by connecting in series a number of direct-current gene- 
rators. en this isdone it will be obvious that all the generators 
gave one must be insu’ from the earth, since their potential 
will be far different from that of the earth. The prime motors, 
however, whether turbines or reciprocating engines, which drive 
the generators, cannot conveniently be insulated from eart>, on 
account of the steam or water connections by which they obtain 
their supply of energy. Consequently, the genera‘ors must be 
insulated from the prime motors, and this is usually done by the 
employment of some form of insulating coupling. It is the object 
of the present invention to eliminate these couplings from such 
systems of supply. According tothe t invention, power is 
generated by an alternate-current generator a driven by a turbine 
or other prime motor 0, the field g of this alternator being sepa- 
rately excited in the usual manner, by means of a smal! shunt- 
machine h; and the terminals of the alternator are connected to 
a constant-current transformerc,d. The secondary of this trans- 
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former d has a number of tappings placed at equal intervals 
electrically throughout it, and these tappings are « ted toa 
corresponding ber of rotary converters e, the direct-current 
brushes f of which are connected in series. Since the converters 
are driven electrically, it will be obvious that they need only be 
insulated from the ground, which is comparatively readily done 
by the use of asphalve flooring or the like. The transformer may, 
if desired, be made to raise the pressure given by the alternator, 
It will be seen that the direct-current potential is distributed over 
a number of commutators just as effectively as wou'd be the case 
if there were an equal number of direct-current generators in 
series, while the difficulty of the connection b2tween such gene- 
ratorsand the prime motor is eliminated. The system, moreover, 
has the same fiexibility as those used before. When the demand 
upon the central station is small, one or more of the rotary con- 
~verters can be short-circuited by means of switches, as at k, just 
as would be done with one of the generatorsin the older systems, 
and this will not affect the current, because, as was mentioned 
above, the transformer c d, which connects the alternator a to 
the converters e, is designed for constant current, so that the 
supply automatically adjusts itself to the new conditions. 
4Sealed June 4, 1908.) 


18,849. A. E. H. Dussek, Lewisham, and A. 5. 
Dussek, Bromley. Electric Conduits. (7 Figs.) 
August 21, 1907.—This invention relates to improvements in the 
laying of underground electric cables and conductors on what is 
known as the “solid” or ‘ permanent” system. According to 
the present invention, both the permanent troughing and the 
bridge-pieces, or other supplementary supporte for the cable, are 
dispensed with, and the whole structure may be built up in situ, 
and comprises no independently-constructed parts. A trench of 











the usual form is dug, and at the bottom of it a troughing (to 
Serve only as a tem 'y means for the reception of the material 
in which the cable is to be embedded) is formed by juxtaposing a 
Series of trough- moulds. These moulds may, as repre- 
Sented in Fig. 1, comprise a floor a formed of boards or metal 
Plates, to which the —¥ "Yr b, bare temporarily fixed. The 
temporary troughing is fi nearly to the top with molten 
material d of a kind which sets very firmly. A | tudinal 
Srocve is formed in the composition while it is in a plastic condi- 


tion by means of dies ¢ of the requisite form, which are 

down into the composition until arrested by croas-pieces f att: 

Ay Sere emnearing thn cides 3, © ot the trough, 06 tn Piu, 

situ. When the composition 

ft Te ST a 
5 e . are remov 

others j, j of greater height, which, 
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direction with equal facility. For effecting this » & re- 
versing is employed of the class waasele each of the 

Sod with to lnhegtedente permes a 

wo independen voted members, of which 

be interposed between its ive an and the valve 

causing to run 

in a forward or reverse direction. A is the B, B! are 


les. 
of the upper surfaces &, of the composition laid, The two cams B, B! for each val mounted 
a channel above the latter. This channel is then filled up to the the camshaft in the codiansy mannan. ee 
Fe OSee pure ot the meen competion which coalesces imparting motion to the valves comprises two independent rods 
be fp age an ya it, and together there- ~ tak cee rae the valves Vive, Go teres © or their 
having the cable embedded in it. “If the conductor is an insulated | ax alls int it week coe can 


one, a layer of bitumen, or other suitable substance, pnw I a 
eeatt seeder be —# rhea running 

ready refe: , may over ious to 
the top or finishing layer m of molten composition, for the pur- 
= protecting the insulation thermally against the latter. 
og the angle-plates j, j having been removed, the trench may 


5 


of 
e filled in. In cases when the moulded blocks are formed in 
situ, the floor-boards or plates a of the mould may be left in the 


trench. (Séaled June 4, 1908.) 
16,956. H. E. Highams Park, and the 
1 , Limited, Westminster. 
(6 Figs.) July 24, 1907.—This invention relates 
to flame arc-lamps. The principal —— of the invention is to 
adjust automatically the reflector for the purpose of g the 
dist: bet the reflector and the arc constant for any given 
—- ofarc. The automatic adjustment between the reflector 
and the arc is effected in such a manner that there is no tendency 
to friction between the adjustable reflector and the laterally 
movable ‘carbons. In —s the invention into effect the 
carbons a are each carried in tubular guides converging towards 
one another, and pouty hung from the lamp g. The 
carbons a are preferably positively thrust forward by clutches 
(not shown) actuated from a solenoid d, wound in shunt with the 
lamp. This shunt circuit ¢ includes a resistance f for extinguish- 
ing the arc when the feeding is to take place, the shunt circuit 
be made, when the reflector g reaches its highest position, 
through the contacts A, k&. The points of the carbons J 
through holes in the reflector fi which is carried by a m 
secured upon one end of an oscillating lever n, forming part of a 
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floating feed, comprising two coils 0, p. The first coil o is wound 
in series with the lamp main q, and the latter is wound by the 
shunt r, the core in each coil 0, p being connected to the lever n, 
fulcrummed at about the middle of its length. The operation of 
the lamp is as follows :—Assuming the carbon points are in con- 
tact : upon the current being switched on, the core of the series 
coil o of the floating feed will actuate the lever n, and lower the 
reflector g. As the lamp continues to burn, the reflec’or is slowly 
raised by the shunt-coil p of the floating feed, and the length of 
the arc is maintained constant. When the reflector reaches its 
highest tion the circuit e for energising the carbon-feed 
solenoid d is made through the contacts A, k, and the resistance f 
is simultaneously cut in to extinguish the arc, the main current 
then passing through the solenoid d and resistance f by the 
circuit e. The solenoid d now positively feeds the carbons till 
their points touch, whereby the main circuit q through the 
carbons is closed, the feeding magnet circuit e being immediately 
thereafter broken by the rapid retraction of the core into the 
series coilo. The reflector simultaneously falls, and the carbons 
are separated, the cycle of operations being now repeated. 
(Accepted A pri! 23, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6120. Vickers Sons and Maxim, Limi and J. 
McKechnie, Barrow-in-Furness. Internal-Combus- 
tion Engines. (2 Figs.) March 13, 1907.—This invention 











6120) 


relates to reversing gear for internal-combustion engines, and 
particularly to reversing gear for heavy-oil engines, the chief 








ob: being to vide means whereby the i of such 
capes 4 Ay regulated that they can run in either 


trolled from source, y 
separate links D2, Ds t into a ition to simul- 
taneously control both cams is obviated. (. 


reen. {5 Figs.) November 15, 1907.—The pre- 
sent invention relates to reamering “holes in metal-work. 
According to the invention, the -bored hole is imi- 
narily broached by means of a flu 
disposed cutting teeth to eff 

operation, after which it is finished with a second imp) 
provided with longitudinally-disposed cutters for the purpose of 
smoothing the ities minary 
operation, the completed hole being th 





taper body A having a series ot—preferably four—straight longi- 
tudinal flutes or grooves a! and eight hand helical or corew- 
step a2 of forwardly inclined Y section, the grooves a! having for 
their purpose to divide the helical step into a series of ratchet 
teeth. The cutting is effected by the points a at the sides of the 
ratchet teeth, and the latter are backed off for clearance, as 
shown in Fig. 2. The cutting pointe a3 may be sharpened by 
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frinding the radial faces a4, and, by reason of the ratchet teeth 
ing backed off as shown in Fig. 2, the diameter of the cutter is 
necessarily reduced. In cases in which the device is required to 
be kept at a standard size—as, for instance, when employed for 
reamering blind holes—a portion is ground away or removed 
from the end a of the taper body A to provide for the utilisation 
of the reamer at the correct diameter. The of the pre- 
liminary reamer is to effect a successive cutting operation for 
the purpose of enlarging the nw bored hole age way 
to the requisite taper, and in such process the cut points a* 
remove the metal with the formation of a series of ute spiral 
V-grooves. The taper hole thus formed is saongted to a finish- 


ing process, in which the device illustrated igs. 8 and 4 is 
employed, such device consisting of a taper y B having a 
series of straight or spiral grooves b! ada, to form inter- 
mediate cutters l2 of ratchet section, as in Fig. 4, the 


edges being trned to the requisite exactitude in 1 ng. As 
illustrated in Fig. 4, the cutters 62 are arranged in diametrically 
opposite formation with the intermediate spaces varied. (Ac- 
cepted April 23, 1903.) 


MOTOR ROAD VEHICLES. 


7933. R.D. Archibald, Wolverhampton. Petrol- 
Electric Drive. (2 Figs.) April 5, 1907.—This invention 
relates to the transmission of power from a prime mover and to 
power-transmission systems in which a prime mover is connected 
to a load fone the intermediary of an electric transmitting 
device comprising an electric generator element and an electric 
motor element, and the invention has for object to provide a 
power-tranemission system of this kind w is ally suit- 
able for use in connection with motor-propelled road vehicles. 
The field-magnet structure 1 is driven by the prime mover and is 
rotated in relation to the armature 3, the and connec- 
tions of which are such that polyphase currents are generated. 
The excitation of the field-magnet structure 1 is effected by 


4 

= 
nese 
means of an exciter 4 driven by or from the 
mover. The armature Lprtnw- 4 
connected with the t motor, 
which is of the induction type. If the armature 
are when the field-magnet structure 1 is energised and 

ing, the rotating will induce currents in the armature 3 
and will also tend to in the same direc- 
tion as that of the windings may be con- 





ture 3 and rotor 





switch 10, which in one position “ay connects 
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electrically ; in a second position (B) open-circuits the armature 
and rotor windings through ce 11, and in moving to a 
fourth position (D) withdraws this resistance step by step, and 
finally short-circuits the armature The prime mover 
is started up and the exciter 4 run up to speed. Ourrent is sup- 
plied by the exciter 4 to the of the field-magnet struc- 
ture 1, which, owing to its mechanical connection with the prime 
mover, is rotated about the armature 8. The windings of the 
ature ndings be leet y movie the ewch 10 Into pos 
armature ings iy @ the - 
tion A the armature 3 start and will be generated. 


iy 

as a generator of current for the motor. 
ten g to turn the motor and drive the load 
of the motor, the resistance in 
is gradually cut out, and when 
is wholly cut out the speed of the armature and 
rotor will be a speed that is a certain fraction of the speed of the 
pe pt me my structure 1. This speed will depend on the number 
of poles in the field-magnet structure and armature 3 ; the ue 
exerted by the motor is greater than that which it would exert 
were it running at the ae as the field-magnet structure. 
To raise the speed of the jure and rotor up to oy meg ad 
that of the prime-mover (there will be a slip due to losses in the 
windings) the stator are -circuited, the armature 
n disconnected, and the former closed through 
resistances 11 (position C). As the switch 10 is moved to position 
D these resistances are withdrawn, the speed of the armature is 
increased, and when the resistances are wholly cut out the arma- 
ture and prime mover will be running at the same speed, less the 
slip caused by the losses in the windings. Two efficient running 
speeds are thus provided, but the transmission can be effected 
with the resistances in circuit with the stator and armature wind. 
ings, but the efficiency will be lowered owing to the C2R losses in 

the resistances. When the armature speed has been brought u 
approximately to that of the field-magnet structure, the field- 
magnet structure 1, and therefore the prime mover, may be 
coupled to the armature or its shaft by means of a clutch, the 
electrical portion of the drive being thrown entirely out of action; 
but the prime-mover must, of course, be uncoupled again when it 
is desired to transmit power electrically to the load. (Sealed 

May 28, 1908.) 

8594. W. A. Stevens, Maidstone. Speed-Reduction 
Gear. [2 Figs.) April 13, 1907.—This invention relates to 
speed-reduction gear for motors of the type in which a pulley or 
sprocket-wheel is mounted on a spindle g: th, and movable 
concentrically about, the motor-spindle, to enable the tension of 
the driving-belt or chain to be adjusted. On the boss a, con- 
centric with the bearing b of the spindle c of the prime mover, the 
casing d carrying the bearings of the pa eel f is mounted 
loosely. The front cover g of this case is removable, and carries 
the outer bearing of the gear-wheel spindle, the other bearing 
being on the back of the casing d. A pinion i on the spindle of 
the prime mover meshes with the gear-wheel at any position of 
the gear-wheel case, which gear-wheel case can be fixed at any 
desired position by means of the stud and nut j and bolts &, k! in 
slots in the motor-case (or in the gear-case) within the limits 





allowed by the slots. The faces between the gear-box and motor- 
cover, also the faces of the gear-box and its cover, are machined 
so as to make oil-tight joints, or, if ogee thin packings of 
leather, vulcan or other suitable jointing material can 
be —— The tion of the gear-case relatively to the 
motor end-cover being adjustable within considerable limits, the 
combination forms a y means of adjustment for a chain- 
wheel, pulley, gear, or other form of power transmission fixed 
on the end of the gear-wheel spindle, which projects through the 
movable part of the gear-cage, By this method a convenient 
means of gearing a prime mover to a machine which is driven b: 
a belt, chain, or other method of power transmission is obtained, 
the first reduction of being through a pair of gears, and the 
second reduction by a belt, chain, or gears, the centres between 
the second and third spindles in the transmission being adjust- 
able in the manner described. (Accepted April 23, 1908.) 


RAILWAYS AND TRAMWAYS. 


6064. Brecknell, M and 

and KE. M. M Bristol. Bow- 6 Figs. 
March 13, 1907.—This invention has reference to bow-trolleys or 
collectors for electric railways and tramways, and has for object to 
sarang a trolley or collector that shall be oe suitable for 
vy or high electric traction. 1 are the contact-makers. 

It is an essential part of this invention that a plurality of contact- 
makers be employed. The coitatt-makers 1 are carried at their 
ends in carriers 2. carrier 2 is pivotally mounted on one 
arm of a bell-crank lever 3 which is fulcrummed at 4 on a bracket 
ttached to a rocking frame. The carriers 2 are so mounted that 
a can turn through a small angle, the angle of movement being 
limited by formed on the carriers -crank levers 
respectively, cecond arm of each bell-crank lever is con- 
nected toa sleeve 8, that is movable endways of and on a member 
of the rocking-frame. The sleeves 8 are under spring pressure, a 
coiled spring 9, the com: sion of which an be adjusted, en- 
circling each member of the rocking-frame that carries a sleeve 8. 
It will thus be seen that the contact-makers are “floatingly” 
mounted. The rocking-frame comprises three members—viz., 
two parallel members 10 and a transversely arranged member 11. 
These members are so and connected together that the 
ce, in plan, of the letter H. 
member 
ece 12, The member 11 is screwed or pinned at each 





arranged 
rocking-frame has the appearan 
= a bn members 10 is passed through the horizontal 
a - 
end into the laterally-extending members of the T-pieces. 


of the T-pieces has a lug or ear 14. The lug extends in a direc- 
tion at right angles to the horizontal members, and also to the 
lateral member of the T-piece, of which it forms part. In the 
example illustrated, the rocking-frame is carried by two harps 15. 
The upper end of each of the members of one hmrp is connected 
with the upper end of the ing member of the other 
harp by means of a tube 16. Each of the tubes 16 has attached to 
it a bracket 17. These brackets are each formed with lugs 18, 
and are attached to the tubes 16 in such wise that when the tubes 
















connect the two harps, the lugs 18 extend upward above the 
tubes. The two parts of the trolley or collector—viz., the rock- 
ing-frame and the harps—are connected together by means of the 
lugs 14, 18, and the pins 19. The frame is thus rotatably mounted 
on the harps, but its movement in a rotary sense is limited. This 
limited movement is attained by forming projections 20 on the 
lugs 18, with adjustable stops 21. The projections 20 move be- 
tween the stops 21, and by adjusting the position of the latter, 
the rock or angle of movement permitted can be arranged. 
(Sealed May 28, 1908.) 


9488. F. L. Lane and the Leeds Forge Company, 
Limited, Leeds. Railway Carriage Bogies. [5 Figs.) 
April 28, 1907.—This invention relates to four-wheel bogies for 

way carriages of the kind in which the bolster is supported by 
separate springs, or sets of springs, arranged at a distance apart 
longitudinally of the bogie, and is vided with side bearing- 
blocks for supporting the vehicle 'y. An object of this inven- 
tion is to support the body of the vehicle on such a bogie bolstsr 
in an improved manner, and for this purpose each of the side 
bearing-blocks is in the form of a plunger capable of limited 
vertical movement in a case, between which and the plunger a 


vent an undue proportion of the weight of the vehicle body 
ng carried on any one of the four side bearing-blocks. If 
—- two side bearing-blocks may be placed on or near the 
ransverse centre line of the bogie. Side bearing-blocks are 
attached to the vehicle body in positions corresponding to the 
—— of those on the bogie, and each of these may be made 
n one piece or constructed with springs, as described with reference 
to the side bearing-blocks on the bogie bolster. When spring side 
bearing-blocks are attached to the vehicle, those on the bolster may 
be solid. Spring side bearing-blocks absorb the corner blows 
transmitted to the vehicle body from the bogie when passing over 
ints, crossings, and inequalities in the track. The swivel-platé 

8, or may be, supported on rubber or other cushions. In the con- 
struction shown, the bogie frame comprises sole-bars connected 


Fig.1. is 


peeves or cushion is arranged. This spring arrangement will 
re 
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by h , and bet the wheels by pairs of transoms 
which are arranged near the wheels ; below each pair of transoms 
ons plank 4 is suspended therefrom by pairs of outwardly- 
inclined swing-links, a set or nest of springs 6 being mounted 
upon the end portions of each of the spring planks, on which 
springs rests a bolster constituted by two end portions 7, each 
capable of mo between the corresponding pair of transoms, 
and four longitudinal portions which rigidly connect the end 
portions together, two of which longitudinals, 8, are near the 
centre line and su) the swivel-plate, and two, 10, are nearer 
the respective of the bogie. The bolster, like the bogie 
frame, is built up of steel plates. pressed to form and riveted 
together, the plates ee being of channel or trough 
section. The swivel-plate is, or may be, suppo on rubber or 
other cushions resting on a plate, secured to and below the level 
of the tops of the two middle longitudinals 8, which are over- 
lay y portions of the vel-plate. Conveniently the 
cushions may be arran in a longitudinal row—say, two on 
each side of the king bolt or pin—and may be each ona 
stud jecting upwardly from their supporting plate. Ver- 
tically or nearly over each of the four spring devices 6 there is 
vided a side bearing-block 14 attached to the bolster and 





TOV 
iormed as a plunger capable of limited vertical movement ina 
case 15, between which and the plunger there is arranged a 
spring. In some cases there may be substituted for the last- 
ey spring a cushion of rubber or the like. (Sealed May 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
9085. E. Bennis, Bolton, and A. W. Bennis, 
Steam-Generator (8 Figs.] April 19, 
1907.—This invention relates to fire-doors for steam-generator 
and other furnaces, more particularly to such as are supplied with 





fuel by machine-stokers and have self-cleaning arrangements, and 








is peculiarly applicable for use with that type of stoker known 
asthe “coking” type. With stokers of the coking type it has 
up till now been found exceedingly troublesome to eal with the 
fire, as, if the fire-doors are opened, a large portion of the fire in 
the front tends to fall away, and spoil the coking property of the 
front of the fire. The door which is the object of the present 
invention has been specially d ed to overcome this objection, 
but may also be employed with advantage with other types of 
furnace. The lower portion of each door A is provided with a 
re ble air-plate, or protection-plate B, and a space is 
preferably left under the bottom of the door, through which air 
can pass to the fire under or through the grid or air-plate. The 
air-grid B keeps back the pile of fuel from working out under- 


Fig.1.4 
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neath the door A. The upper portion of each door is provided 
with a supplementary horizontal door C, hinged at the bottom, 
and so arranged that it is maintained closed by gravity, and so 
that when opened or turned down a slicer or other firing-tool may 
be inserted for the manipulation of the fire, and a rest is formed 
for the same. To maintain the door C closed by gravity the 
hinge of the same may project a short distance in front of the 
door A, or a heavy projection D may be formed inside the door, 
or the door may be placed at an angle, or any two, or all, of 
these methods may be employed together. If desired, the supple- 
mentary door C may be provided with openings for the inlet of air, 
and it may be provided with a louvre or other means for regu- 
lating the inflow of air through the same. (Sealed June 4, 1908.) 


11,669. V. cesty, Chiswick, and John I. Thorny- 
croft and Co., Limited, Sommamecee, Spring- 
Loaded Valves. [4 Figs.) May 18, 1907.—This invention 
relates to that type of spring-loaded valves, such as marine type 
safety-valves, in which the spring bears at both ends upon plates 
that are free to adjust themselves relatively to the valve spindle, 
and the fixed abutment respectively, s0 as to prevent any side 
thrust set up by the spring having any effect on the true seating 
of the valve on iteseat, or any jamming action of the valve 
spindle in its guides. This is effected, as shown, by interposing 





between the ends of the spring A and the several abutments 
B, B, against which the spring presses, a fixed plate C anda 
rocking-plate D, the rocking-plates being between the fixed plates 
on the ends of the spring and the fixed abutments. These rock- 
A ge consist of plates of suitable metal having a diametral 
ridge upon each side, the ri on one side being at right angles 
to the ridge on the other side. These rocking-plates allow the 
spring to adjust itself, so that the combination of spring and 
rocking-plates produces no side thrust on the valve spindle or 
valve. (Sealed May 28, 1908.) 


26,500. J. B. Hamilton, South To am. Gas- 
Heated Irons. [4 Figs.) November 30, 1907.—This invention 
relates to gas-heated irons. 1 is the body of the iron. The base 
6 of the handle 5 is approximately of T-shape (Fig. 2), and rests 
upon bosses formed on the top wall of the body 1, and so disposed 
that they come under the extremities of the members of the 


Fig i. 
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handle-base 6, when the same is secured in position. The aoe 6 
and top wall of the body 1 are thus separated, the one from 4 
other, over nearly the whole of their areas, and an efficient insu 
lator in the form of an air-space is provided. The burner ~ _ 
deflector 3 are secured in position within and to the body, “ 
also to the handle, and the handle is also secured to the body bY 
bolts and nuts. (Accepted April 23, 1908.) 
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VICKERS ORDNANCE AT THE 
FRANCO-BRITISH EXHIBITION. 


As France and Britain have in recent years done 
so much for the development of ordnance, it is fitting 
that there should be conclusive evidence of the 
progress made in this branch of mechanics at an 
exhibition intended to establish the association of 
the two nations. It is true that the main idea of 
the scheme was to signalise the entente cordiale 
by establishing how close may be the commercial 
bond, and some may therefore think that anything 
suggestive of discord ought to have been avoided. 
This, however, would have been pusillanimous. 
Evidence of strength in the defensive arts is 
subject for respect on all sides. No one can 
doubt our desire to maintain peace when contem- 
plating with satisfaction the improvement of muni- 
tions of war, resulting from an exercise of our 
inventive ingenuity, because preparedness for war 
is the best preventive measure that can be adopted. 
Morcover, a full conception of progress in mechanics 
would be difficult without some realisation of the 
beautiful products associated with ordnance. Greater 
precision is not attained even in’ watch-making, 
and the balancing is so perfect that the great mass 
involved in a twin 12-in. gun-mounting, weighing 
about 500 tons, can be moved by hand with great 
nicety as regards distance or speed. This is 
also characteristic of the power control, whether 
hydraulic or electric mechanism be applied. The 


gun, so that we have a more efficient propellant 
without great increase in. pressure. The corres- 
ponding gain in penetration at 3000 yards, accord- 
ing to Gavre formule, is from 14 in. to 20 in. in 
hard-steel plates. In other words, the 50-calibre 
gun should perforate 11 in. of hard-steel plate— 
the thickest yet fitted toa ship—at a range of 10,000 
yards. It becomes a question, therefore, whether 
it is worth increasing the bore of the gun, as some 
propose, to 134 in., as the difference in the weight 
of the projectile—1250 lb. against 850 lb.—may 
reduce rapidity of fire, while a greater range is 
seldom practicable, owing to weather conditions. 
The blow at all ranges is, of course, proportionately 
intensified with increased power, and there will 
always be advocates for higher striking energy. 
So far, the 13.5-in. gun is experimental. It is not 
accepted for any ship, but the growing number of 
advocates for its adoption will find manufacturers 
able and ready to meet the demands, whether the 
wire system or the solid steel method of building 
up is preferred. As to the accuracy attained by 
our 12-in. guns, there is no need to go beyond the 
performance of the Dreadnought on the 19th inst., 
when, by command of the King, the Prime Minister 
of Nepal, accompanied by members of the Govern- 
ment and State officials, went on a cruise to witness 
service firing practice. The targets were 16 ft. in 
height by 20 ft. in width, the range was 2500 yards, 
and the speed of the ship while firing was 12 knots. 
The time occupied in firing was 2? minutes ; 





TABLE I.—Batuistics or Vickers’ Latest NAvAL Gens. 
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In. .7-In. | 6-In. | 75-In.| 8-In. | 9.2-In. | 10-In. | 12-In, 








4.7 
Pa 42.5Cal.| 60 Cal. | 50 Cal. | 50 Cal. |48.4 Cal. 50 Cal. | 50 Cal. |48.5Cal.| 60 Cal. |48.6Cal. 60 Cal. 
4 


oy Se 1 Va 
5 


Diameterof bore ..  .. im.) 1457 | 1.85 2.214 4 ma; § 9.2 10 12 

Length of bore es --» in.| 62 92.5 112.2 201.15 | 228.4 800 375 888.75 | 460 | 486 600 

Length of gun.. es -- in| 94 | 989 118.6 208.45 | 236.2 400 | 473 | 600 | 617.7 
} 


Maximum pressure in cham- 


310.07 | 386.7 
| | 


_ - tons per eq. in. 14 17 16 18 18 18 | 17.5 18 18 | 18 18.5 
Weight of charge .. ee Ib.| 0.1875 1,066 1.55 11.25 17 43 =| 80.03 90 184 | ssi 344 
Weight of projectile .. — Baer ats 31 45.14 100 | ~=6200 216.7 | $96.6 £50 

c. q. Ib. |e, q. Ib. | c. q. Ib. | t. c. qr. | t.c. qr. | tc. qr. | tc qr. |t-c. qr. |t c. qr. It. ce. qr |-t. c. qr. 
Weight of gun.. 6119/5224 |915 213/82 0|7160/1600 ee 27 16 1 '27 17 0 65 17 0 


Muzzle velocity. .. .. f.-8| 2309 | 2800 


Penetration of wrought-iron plate 


| 2600 3030 | 3050 | 3190 
Muzzle energy +s fet! 45.85 | 179.4 | 281 | 1975 | 2910 | 1056 

| 

| 


3007 | & 3070 | 2863 3010 
| 12,540 | 14,350 | 24,835 | 28,225 | 53,400 
| | 





at muzzle. (Gavre formula) in.|} 33 6.7 75 | 16 17.8 | 26.8 | 80.75 81.5 89.95 40.2 | 52.1 
Penetration of mild-steel plate at | 
muzzle (Gavre formula) .. in. 2.6 6.1 5.4 12.4 13.8 20 | 237 24.4 81 | $1.15 40.4 
Penetration of hard-steel plate at | } | | 
4.5 7.2 | 9.865 9.8 | 13.75 14.65 20 
6+ 4 3 


3000 yards (Gavre formula in. 
Rounds per minute .. ee oe 
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Exhibition authorities have, therefore, been for- 
tunate in inducing Messrs. Vickers Sons and 
Maxim, Limited, one of the most progressive of 
our ordnance manufacturing firms, to make such 
a complete display in this department of industry 
as that organised in the Machinery Hall. They are 
alone among the British exhibitors in this class ; but 
their collection, being comprehensive, suffices to 
establish our efficiency in this branch of engineering. 

It was not possible to put on exhibit a twin 
12-in. gun-mounting—one of the great triumphs of 
modern engineering. It would have required a 
pit some 60 ft. deep, but a visit to it would educate 
the public more than any other possible exhibit as 
to why our modern ships of the line cost so much. 
Messrs. Vickers, however, have, obviously at great 
expense, brought together representatives of every 
type of gun, from the 7.5-in. quick-firer to the com- 
pany’s mitrailleuse, which have done such good 
service in recent campaigns. One cannot watch 
without admiration being awakened the working of 
the 7.5-in. gun, weighing, with its revolving car- 
riage, 284 tons, and the rapid loading of the 200-lb. 
projectiles during special demonstrations to visiting 
commissions at the Exhibition. We do not propose 
to describe all the guns and their mechanism ; we 
content ourselves with publishing drawings and 
perspective views of one of the latest and most 
interesting types, with special reference to the 
Vickers system of fire-control and ‘‘follow-the- 
pointer” sight, which is, more or less, applicable to 
all guns. 

It is well, however, to glance briefly at the im- 
provements in ballistics which are represented at 
the Exhibition, and in the accompanying table we 
give the particulars for the more important naval 
guns now being made by thecompany. As is gene- 
rally known, the later Dreadnoughts have 12-in. 
guns of 50 calibres, and from the table it would 
seem that these may develop 53,400 foot-tons of 
energy, with a muzzle velocity of 3010 ft. per 
second. Ten years ago the service 12-in. gun was 
of 33,020 foot-tons energy, with a muzzle velocity 
of 2367 ft. per second, The latter was a 40-calibre 


15 rounds were fired, and 13 hits were made, 
11 rounds being fired at the right-hand target, with 
9 hits, and 4 rounds at the left-hand target, all 
being hits. 

In other guns corresponding progress has been 
made. The 10-in. gun ten years ago developed 
14,430 foot-tons of energy, as compared with 28,226 
foot-tons now. The ten years’ advance in muzzle 
energy in the 8-in. gun is from 10,000 to 14,350 
foot-tons, and in the 9.2-in. gun from 19,000 to 
24,835 foot-tons. Indeed, the gain is in no case 
less than about 40 per cent., while in rapidity 
of fireit is much greater. Weights, too, have been 
reduced, especially per unit of energy developed. 
Visitors to the Exhibition will be greatly interested 
in the provision made for the mule transport of 
field guns and carriages. The 75-millimetre moun- 
tain gun, which fires seven 12}-lb. shots, with a 
muzzle velocity of 920 ft. per second, is shown 
separated in pieces and loaded on four mules. The 
maxiinum load for any mule is 2961b. The Vickers 
Pom-Pom and rifle-calibre guns are also exhibited 
in a great variety of mountings and ked on 
saddles. Their mobility is equal to their destructive 
efficiency in combat. 

But the weapon which calls for special attention 
is the 4-in. gun, which is largely favoured for arm- 
ing destroyers of torpedo-boats, and as a weapon 
for use in ships-of-the-line and in cruisers in order 
to ward off torpedo attack. Many advocate a larger 
gun for this duty, but there is much to be said in 
favour of the 4-in. quick-firer. With its mounting 
it weighs only 4 tons 2 cwt., and firing a 31-lb. shot, 
at a muzzle velocity of 3030 ft. per second, ge 
a muzzle energy of 1975 foot-tons, or nearly 482 
foot-tons per ton of gun. At 3000 yards it could 
riddle a destroyer, as it fires fifteen rounds per 
minute. The illustrations of the gun and its mount- 
ings published on pages 838 and 839, and the 
drawings reproduced on the two-page plate, will 
therefore be interesting. 

The breech mechanism is of the Vickers latest 
single-motion type. The horizontal swing of the 
hand-lever unlocks the breech-screw and swings it 





into or out of the gun. The breech-screw threads 
are arranged in segments or steps of varying radii. 
This construction gives a greater proportion and a 
more even distribution of threads than is possible 
in ordinary interrupted screws. The breech screw 
is provided with a long arm actuated by means of 
a crank-pinion mounted in the carrier, the crank 
being provided with a roller which engages in a 
cam groove formed in the arm. The form of this 
groove, and its position in relation to the crank- 

inion, is such that the maximum possible power 
is exerted when seating the obturator, and a lock- 
ing-point is obtained when the breech is closed. 
The crank-pinion is geared to the hand-lever, which 
latter is pivotally mounted on the carrier, so 
as to swing in a horizontal plane, and to lie close 
up to the breech when the mechanism is in the 
locked position. Obturation is effected by means 
of a plastic pad with a metal protecting disc and 
rings, this obturator being retained at the front of 
the breech screw by an axial vent, which at its 
rear extremity takes the firing-gear. 

The firing-gear — of " te ne ¥* 
percussion-locks, which work (interchangeably) in 
a box-slide mounted on the axial vent. The 
locks are actuated by the crank-pinion through 
the agency of a link, which causes the lock- 
frame to slide in the box-slide when the breech- 
screw is being unlocked, actuates the extractor, 
ejects the fired tube, and uncovers the vent to 
admit of the insertion of a new tube. The 
firing gear of this: mechanism is provided with a 
special device for secon: y the firing-pin or needle 
prior to any movement of-the lock-frame in the box- 
slide. These firing gears are specially characterised 
by their absolute safety, facility of assembling, and 
effectual extraction of the tube. The percussion- 
lock is fitted with a double-action trigger-pull, by 
means of which the gun can be fired from either 
side. The mechanism is provided with a light shot- 
tray, which is mounted on the face of the breech, 
and actuated by a crank on the hinge-pin of the 
carrier. When the breech mechanism is swung 
open, the shot-tray is pulled in a lateral direction, 
and, by means of grooves which engage with studs 
in the face of the breech, is automatically raised to 
the loading position. 

The mounting is shown in Figs. 4 to 6 on 
Plate LX. The cradle is a forged steel plate of 
U-section with bronze bearing-strips at its front and 
rear ends, on which the gun slides during recoil. 
Front and rear caps of bronze are fitted to the cradle, 
for the support of the running-out spring-case and 
also for the cross-connected sights. The trunnions 
of the cradle are of steel, and are screwed into posi- 
tion. The recoil-cylinder is attached to the under- 
neath rear portion of the cradle by screws which 
= through Jugs formed on the recoil-cylinder. 

he rear end of the cylinder is screwed to receive 
the rear cylinder plug, which latter is fitted with 
glands and packing for the piston-rod. The valve- 
key is of the usual rectangular section, having its 
upper edge formed of suitable varying depth so as 
to control the recoil, and give an approximately 
uniform pressure in the cylinder. The piston-rod is 
of forged steel. The rear end of the piston-rod is 
secured to the lug on the breech-ring of the gun. 

The retarding ram is made of manganese-bronze 
and is secured to the front end of the cylinder. A 
flat is formed on the ram to allow the liquid to 
escape from inside the piston and to roughly check 
the running out under the influence of the springs. 
Through the centre of the ram is bored a hole 
having an adjustable plug. This plug can be 
readily removed from outside the cylinder, and be 
adjusted, thus altering the speed of running out 
of the gun. The spring-case containing the run- 
ning-out springs is secured to the cradle-caps. By 
a very simple arrangement the spring column may 
be drawn out of the front end of the spring-case 
complete for examination or other purposes, with- 
out taking off the initial compression. 

The carriage is of forged steel of the usual Y 
shape, having two side cheeks and a downwardly- 
projecting pivot. Bearings are formed in the 
cheeks for the reception of the trunnions. Each 
trunnion is provided with an anti-friction gear. 
There is bolted on the left-hand side of the car- 
ri a steel side-bar carrying the elevating gear 
eal thestiat-sheies, and on the right-hand side a 
gun-metal side-bar carrying the traversing gear and 
shoulder-piece. 

The elevating gear is shown in the engravings. 
The rear end of the left-hand side-bar is formed 





into a jaw, which is provided with bearings for the 
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trunnions of the elevating gear-wheel case, and the 
left-hand bearing is made loose for easy access to 
the gear. The elevating-screw is attached to 
the cradle at its upper end by means of a pin 
secured to the rear cradle-cap, and to the side- 
bar at its lower end by means of the oscillating 
nut and gear-case. The gearing is arranged to 
elevate and depress quickly, in order to follow the 
movements of the ship. 

To the left-hand bearing-piece of the side-bar is 
bolted a bracket, which carries the adaptor for the 
shoulder-pieces. The adaptor is adjustable in the 
bracket, and on its vertical stem receives a carrier, 
which may be adjusted vertically and supports the 
shoulder-pieces. There are two shoulder-pieces on 
the left-hand side fixed to the carrier by means of a 
swivelling-joint and clamp-handle, so that they 
may be set to any convenient angle for the 
shoulder. The right-hand side-bar is in the form 
of a gun-metal casting; and is provided with 
bearings for the traversing-shaft, which carries at 
its forward end a worm gearing into a worm-wheel 
on the pedestal, and at its rear end is fitted with 
a traversing hand-wheel. 

The pedestal is made up of a steel plate, cut, 
shaped, and riveted to a conical form, fixed to a 
base-plate having a central boss bored and slotted 
to receive a bearing-plate, which contains a ball- 
race. This ball-race supports the pivot stem of the 
carriage, and on it the whole training mass re- 
volves. The socket at the top of the pedestal is 
bored out to receive the training worm-wheel, the 
lower part of which forms a bearing for the upper 
part of the pivot stem of the carriage. The upper 





Fig, 2 
Fins. 1 anp 2. - 4-In. Qcick-Frrina Gun on Navat Mount. 


part of the wheel has teeth cut in it for the training 
worm to gear into, and is provided with a circular 
facing for resting on the top of the pedestal socket. 
Clamping gear is provided for the training worm- 
wheal "The ball-bearing consists of two hardened- 
steel ball-races, the lower race being fixed in the 
bearing-plate, and having a circular groove in which 
run the hardened-steel balls. The upper race bears 
against the bottom of the pivot stem and rests on 
the top of the balls. The bearing-plate is so 
arranged that, together with the complete ball- 
race, it can be withdrawn from the outside of the 
pedestal when relieved of the dead-weight of the 
revolving parts. 

The firing gear is electric, and consists of two 
istol-grips attached to suitable adaptors, these 
atter being fixed to the elevating-gear bracket on 
the left-hand side of the mounting. Rheostats and 
connection-pieces (leading to the dynamo circuit, 
pistol-grips, and night-sights) are fixed on both 
sides of the mountings on the side-bars, and on the 
right-hand side at the breech end are placed the 
box contacts. Cable for firing and for illuminating 
the night-sights are provided on each side of the 
a together with cable-eyes for securing 
them. 

The sighting gear (Figs. 7 to 10) consists of two 
telescopes, one on each side of the mounting, con- 
trolled by suitable gearing to give the necessary 
movement in the horizontal and vertical plane. 
The gearing is directly cross-connected, so that 
the two telescopes are moved simultaneously. The 
sights are carried by brackets formed on the two 
cradle-caps, which are rigidly connected together 





by means of the running-out spring-case of the 
mounting. The complete sighting gear with the 
cradle-caps can be dismounted from, or remounted 
on, the cradle without interfering with any of the 
sight adjustments. The range-dial and gear 1s 
placed on the left-hand side of the mounting, and 
the deflection - dial and gear on the right-hand 
side. The telescopes supplied are of two patterns— 
viz., 5 to 12 variable power, illuminated for night use, 
and 7 to 21 variable power, non-illuminated for day 
use. They are carried in holders suitably pivoted 
to the radial bars. The radial bars are hinged to 
the fore cradle-caps, with their trunnion-pins near 
to the trunnions of the gun, to limit the move- 
ment of the eye-piece of the telescopes, and are 
secured at the rear end to elevating-racks operated 
by adjustable pinions. . 

The pointer of the range-gear (Fig. 7) is operated 
by an electric motor driven by current receiv 
from a range-transmitter situated in the control- 
station. The motor and gear are contained in & 
box capable of oscillating on a journal formed on 
the back of the range-dial casing, coincident with 
the centre of the dial. The oscillation of the 
box gives to the pointer a certain additional move- 
ment. The oscillation is controlled by a bell-crank 
which receives its movement from a groove cut in 
the back of the range-dial. One arm of the bell- 
crank is in the form of a quadrant and is fitted with 
a sliding-piece, to which is pivoted one end of the 
link connecting to the oscillating-box. By moving 
the sliding-piece along the quadrant, increased or 
decreased movement is given to the oscillating-box. 
This compensates for variation in muzzle velocity 
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due to wear of the barrel of the gun or loss in tem- 
perature of the charge, a graduated strip being 
provided on the quadrant suitably engraved to show 
the position in which to fix the sliding-piece. 

There are two systems of using this sight. In 
one the pointer is electrically moved by current 
from the transmitter in the control-station and the 
sight is elevated until the arrow on the dial coin- 
cides with the pointer. The sight is then at the 
elevation shown on the transmitter, with the neces- 
sary correction added for change in velocity due to 
wear of barrel of gun, &c. In the other system 
the pointer is used as an index, and the sight is 
elevated until the desired range is indicated oppo- 
site the pointer. The latter is only used when the 
electric control is either disabled or switched off, 
the calibration gear of the pointer still giving the 
necessary correction. 

The deflection gear (Figs. 16 to 20) is also fitted 
with a pointer controlled by a transmitter in the 
control station. The motor is fitted into a water- 
tight casing provided with detachable terminals. 

The range-control transmitter (Figs. 11 to 15) 
consists mainly of a hand-operated rotary con- 
trolling-switch, and an electric-motor geared to 
& pointer traversing round a dial on the front 
of the containing- box. The controlling - switch 
consists of a drum carrying three insulated metal 
slip rings and one ring divided into four insu- 
lated segments, the central slip-ring being elec- 
trically connected to two adjacent segments, and 
the slip-rings on either side connected to the two 
remaining segments. Copper gauze brushes supply 
current to the segmental ring, and collect it 
from the slip-rings. To prevent the motor- 
armatures overheating an arrangement is pro- 
vided to break the circuit when the controlling 
switch-handle is released. When the handle is 
again grasped by the operator, a quick-break switch 
is brought into operation, and the circuit again 
closed. The transmitting switch and handle are 
carried by a bracket, so that the complete switch 
can be removed from the box without dismantling. 
The motor drives through gearing the pointer- 
spindle, on which the pointer can be adjusted if 
necessary. The instrument is water-tight, and is 
provided with quick detachable terminals, similar 
to those on the range and deflection motor-boxes. 
By simply undoing four screws, the leads may be 
removed for testing purposes, or for putting on a 
new instrument. 

The dial is graduated similarly to the range-dial 
for the gun-sight. On finding the range, the handle 
is actuated until the pointer of the transmitter indi- 
cates the correct number of yards. As the motor 
in the transmitter moves in synchronism with that 





Tratninc Meouanism_or 4-In. Quick-Firine Navat Guy. 


on the sight,"the pointer on the sight moves to a 
corresponding®position, thus indicating the required 
elevation. e deflection-transmitter is similar to 
the range-transmitter, with the exception that the 
dial is graduated to correspond with the deflection 
dial on the gun-sight. 





ON THE DETERMINATION OF THE 
BENDING MOMENTS AT THE POINTS 
OF SUPPORT OF CONTINUOUS BEAMS. 
By Professor J. H. Smira, D.Sc., Municipal 

Technical Institute, Belfast. 

An account of the historical development of the 

theory of the continuous-beam problem is given in 

a paper read before the Royal Society on Decem- 

ber 16, 1897, by Dr. George Wilson. The paper 

also contains the details of a method for determining 


Fig.1. 
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the pressures on the supports of continuous beams 
whose ends are free and whose cross-section and 
loading vary in any manner. If the method indi- 
cated in the present article only enabled us to solve 





the particular cases mentioned in Wilson’s paper, 
it would scarcely be worth publication. The method 


to be given is, however, of a more general nature, 
and will enable one to obtain, in a simple manner, 
the bending-moment diagrams for all possible cases 
of continuous beams in which the load and cross- 
section vary, the supports are at any given levels, 
and the ends are fixed at given inclinations. 
The differential equation of the deflection curve 
for any case of a loaded beam is 
ad? y_M 
dx EI’ 
where M is the bending moment and I is the 
moment of inertia of the cross-section about the 
neutral axis at any point distant « from the origin, 
the axis of « being horizontal, that of y vertical. 
Multiplying this equation by x, and integrating 
between the limits o to 1,, the following is ob- 
tained :— 


“Mada _ dv dy 
, sl =(*95-7),- (oa5 oh 


If A, represents the area of the r diagram for 


the length considered, the origin being chosen so 
that y = o there, and a, is the horizontal distance 
of the centre of gravity of A, from the origin, this 
equation may be written 
%_F : Yn 

Ai i E (tani, + i ) 
where y,, is the depth of the point 1 below the 
origin. 


The determination of A, : can be reduced to 


1 
that of finding an area by the following construc- 
tion. 

Referring to Fig. 1, let 273 be the area A,, 
taking any ordinate m n, draw a line llel 
to 23 through n, to cut a vertical through 
the point 3 in -k, join 2 and k, and indicate 
the intersection of the lines 2 k and mn by n'. 
Repeating this construction fot a number of points 
on the curve 2r 3,-the curve 2 n' 3 is obtained. 





Since mn.x = mn'l;, it follows that A, ? is 
3 


| eyual to the area of the curve 2 n! 3. 
| It will be convenient to indicate the areas ob- 

tained in this way by such symbols as A,,, thus 
expressing that the construction used above has 
| been employed for the area A;, with the point 2 as 
| the pole for the radiating lines. : 
| The above equation may now be written : — 

Ay =E (tan i, + ~) . . (1) 


It will be observed that the effect of multiplying 


840 


ENGINEERING. 


[JUNE 26, 1908. 





all the ordinates of the curve A, by a is to 
increase the area of this curve from A, to a A;, 
and to increase the value of A,, to a A,,, for the 
horizontal distance of the centre of gravity of A 
from the origin is not altered by this change. 

The method adopted here for solving problems on 
continuous beams is as follows :—The values of the 
bending moments at the supports are assumed, for 


example, M', for the n + 1th support. The 7 


areas arising from the loads on the various spans, 
considered supported freely at their extremities, 
and those arising from the assumed bendin 
moments are worked out. These values multiplie 
by numerical coefficients ay, a,, &c., are substituted 
in equation 1, and a sufficient number of equations 
are obtained for the determination of ap, a,, &c., 
and hence a, M',, a,, M',, «&c., which are the actual 
values of the couples at the supports. 

It is convenient to work out three simple cases 
before proceeding to the general problem. 

I. To determine the fixing couples in the case of a 
beam of one span fixed at its extremities. 

Let i, and i, be the slopes at the ends, /, be the 
length of the beam, B, be the area of the ‘ 
diagram when the ends are considered as free, and 
Yo, be the depth of the point 1 below 2 (see Fig. 2). 
(The figure explains also the notation used through- 
out this article.) 

Assume fixing couples M', and M',, and draw 


the 7 curves due to these couples (the curves 


shown by dotted lines). Let the areas of these 
curves be C', and D!,, and the distances of their 
centres of gravity from the left-hand support be 
¢, and d,, and from the right-hand support c!, and 
d', respectively. If the true fixing couples are 
a, M!,, and a, M,, we have 


B, 2 - a; Ol, £2 ~a; Diy = (tan i, +42 ) 
lg ly ly lg 
Be bia, Cl, o's -a,D', ay =E (tan is +n), 


or 


Byz — a Ch — ag Dy = E(tan ig + ms ) 
3 


Bug — 0 Olga — ag Digg = E (tan i, + *} 


These two equations enable us to find a, and ap, 
and hence the fixing couples. 

If the load and cross-section vary in a symme- 
trical manner about the centre of the beam, and 
the ends are at the same inclination and level, then 
the mpc can be solved in a well-known and 
simple manner. 

IT, To determine the bending moments at the sup- 
ports in the case of a beam which is fixed at one end 
at a given inclination and supported at the other end 
at a given level. 

Let the span be 1, and the end 0 be fixed at an 
inclination 4). 

Using equation (1) for the span, we have 


Ay = E (tan ty + a 


the notation being the same as that of the previous 
problem. 

Assuming values M', and M!, for the bending 
moments at the extremities of the beam, the curves 


M 
of j may be drawn and the values of B,,, C',,, 
and D!,, determined, and hence we obtain 


By - aC}, -a, Dy, = E(tan % +m), 
1 


There are two unknowns, a, and a,, in this equa- 
tion, and hence we cannot find the fixing couples ; 
— information is required before this can be 

one. 

If, however, the end 1 is free, then M, =0, and, 
therefore, D',,=0, and the equation becomes 


Bn — a Cy = E/ tan ty + Ye) 
1 


which enables us to find the value of a), and hence 
the value of M, = a) M',. 

IIT. To determine the relation between the bending 
moments at three adjacent supports of any continuous 
beam. 

M 


Let the spans be J, and /;, the areas of the — 
diagrams for these spans be A, and Ag, ¥,. be the 


depth of support 2 below 1, and y;, the depth of 
support 2 below 3. 





Using equation 1 for the span 1, we obtain 
An=E (tan 4 + 7 ) 
and for the span /, 
Aw = E(- tan i: + m.), 


where i, is the inclination of the beam to the hori- 
zontal at the central support. 

By equating the values of tan i, from these two 
equations we obtain 

pe Yio Y32_ 
Aj + An = E (32 + ls ). 

This is the equation of three moments in its 
most general form. 

IV. To determine the bending moments at the 
points of support of a continuous beam having n 
spans, when the beam is fixed at its extremities at 
given inclinations and levels, is supported at inter- 
mediate points at various given levels, is acted wpon 
by a varying load, and has a cross section varying in 
any prescribed manner. 

The meaning of the various symbols employed 
will be apparent ; they are similar to those used in 
the eine problems. 

Making use of the results of II. for the first and 

last spans—namely, J, and 1,,, and the results for 

(III.) for the spans in pairs—namely, /, and /,, 

l,and/,... I», andl,, we obtain the following 
equations :— 

~ s « Op a 

Ay = E{ tan % + ne) 
Aon + Ag = E or 4, Yat) 
1 fg 


ln-1 ln 
Ann = E(tani +s) 
n n In 





( 
( 

Macc ‘ bic a E (%; an + Yn es) 
( 


which, written out fully, become 
By - % Cyn - a, Dy, = E (tan ty + ve 
1/ 


Bo, — @ C% — a (D'g, + C19) — a2 Dag + Bop 
=E (™ + Ya 
4 ly 
Br_2 n- 1 - an -2 Cin-2 or i this - {WD -20-1 + Olnn) 
— an Dian + Ban = E orn if & a= ) 


n-1 la 


Bn-1n — @n-1 Cla-in —an D'n-1n= (tan tn + ¥s-10)) 





These are simple equations in a, a, .. . an; 
there are n + 1 independent equations, and hence 
they serve to give the most general solution. The 
coefficients in the equations are areas, the values 
of which can be obtained with a great degree of 
accuracy. 

It may be observed that, in considering the 
bending moments produced by a travelling load of 
any form, the values of the areas arising from the 
assumed ain, tp at the supports, when once deter- 
mined, may be used for all positions of the load, 
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Hydraulics, By S. Donxertey. In two volumes. Vol. I. 

Hydraulic Machinery. London: Longmans, Green 

and Co. [Price 10s. net. ] 

Tuts volume is to be followed by one dealing with 
the ‘‘ Resistance and Propulsion of Ships,” and if 
the second is as clearly written as that now under 
review, students of marine engineering will find 
Professor Dunkerley a luminous guide. The present 
volume will appeal to the experienced hydraulic 
engineer, more particularly those who are engaged 
in designing machinery, by reason of the authori- 
tative detailed description of appliances recently 
introduced into the Navy. Indeed, the author has 
made excellent use of his lecturing experience at 
the Royal Naval College, Greenwich ; while it is 
probable that we may trace the effects of his present 
surroundings at Manchester in the very full account 
which he gives of Professor Osborne Reynolds’s 
researches. 

The first two chapters deal with general prin- 
ciples, and the flow of a perfect fluid and fluid 
friction are expounded in a clear and straight- 
forward style. Hence the student can follow the 
reasoning without any previous knowledge of hydro- 
dynamics, and this result is attained without 
shirking any of the difficulties which he ought to 
face. We advise the beginner carefully to go over 











the equations, and insert the dimensional units 
involved. This will give him a better grasp of 
their significance. It is a good feature of the book 
that reference is made at every step to the experi- 
mental researches on which the theory is: based, or 
by which it has been confirmed. 

Chapters III. to VI., es 100 to 280, form, as 
it were, the core of the book. Under the heading 
‘** Hydraulic - Pressure Machines” we have the 

rinciples of action of accumulators lucidly stated, 
ollowed by descriptions of riveters, lifts, and 
presses. Attention is drawn to the important 
part played by the inertia of the water in the 
working of such machines as hydraulic punching 
and riveting machines. The extraordinary indi- 
cator diagrams obtained from such tools were, we 
believe, t published by the late Mr. Ralph 
Tweddell over twenty years ago, and their peculiar 
features were explained a little later by Professor 
Unwin in a lecture to the Institution of Civil 
Engineers, in 1885. Here also we find a descrip- 
tion of the gue hydraulic gun-brake, which, 
however, ibly owing to restrictions imposed b 
cediaalae’ ts much less clearly worded than Ss 
desirable, either in respect to the theory of the 
mechanism or its mechanical details. It is stated, 
for example, that the resistance such brakes offer 
increases from the beginning to the end of the 
recoil, when the area provided for the leakage of 
the fluid past the ram is constant. This is, of 
course, an obvious slip, as it would imply that the 
velocity of the recoil continuously increased, the 
gun being finally instantaneously arrested. Two 
types of such brakes are illustrated and described, 
but we very much doubt if their details will be 
intelligible to any one not previously thoroughly 
conversant with them. In the chapter on recipro- 
cating pumps some interesting diagrams are given, 
showing the effect of slip. In the same section we 
find an exposé of the theory of the hydraulic ram, 
and an illustration is given of the Decceur type, 
made by Messrs. W. H. Bailey and Co., of Man- 
chester, with which it is claimed that efficiencies of 
over 90 per cent. have been realised on low lifts. 
A bore-hole pump by Messrs. Mather and Platt, 
of Manchester, is also described ; but no mention 
is made of the exceedingly ingenious type due to 
Mr. Herbert Ashley, in which the moving bucket 
contains both the delivery and the suction-valves, 
thus avoiding the difficulty which often arises in 
endeavouring to bring a suction-valve of the usual 
pattern to the surface for examination or repair. 
This form of pump has, of recent years, found 
many important applications, and was well worthy 
of inclusion in Professor Dunkerley’s treatise. The 
Reidler Express pump and the ingenious Guter- 
muth metallic valves are, on the other hand, fully 
illustrated and described. 

In Chapter V. the author takes up the con- 
sideration of turbines. The elementary theory of 
such machines is clearly set forth. Mention, 
unfortunately but very brief, is also made of the 
compound reaction turbine, designed by Professor 
Osborne Reynolds in 1886, which still forms part 
of the equipment of the Whitworth laboratories at 
Manchester. With this an efficiency of 83 per 
cent. has been registered, which is probably not far 
from a record for a reaction turbine fairly tested. 
In this case an hydraulic brake, carefully cali- 
brated, was used to determine the output. In 
Chapter VI. the centrifugal pump is considered, 
the more ordinary patterns being first taken in 
hand, and then the compound type invented by 
Professor Reynolds in 1871, and improved by him 
in 1886, when that now installed at the Whitworth 
laboratories was built to his designs by Messrs. 
Mather and Platt. This pump has four stages, 
and, on careful test, has shown an efliciency of 
69.5 per cent. Taking into account the date of 
the construction of this pump, this efficiency is 4 
very remarkable one. As is well known, the type 
has of recent years received a considerable develop- 
ment on the Continent, at the hands of Messrs. 
Sulzer in the first place, and later on by Professor 
Rateau, who has also applied the Reynolds idea 
to the construction of turbine-blowers with excel 
lent results. An important section of this chapter 
is that devoted to the hydraulic brake, for the 
present highly satisfactory form of which engineers 
are again indebted to Professor Osborne Reynol''s, 
though the general idea me weer to have originated 
with the late Mr. William Froude. 

The last chapters of the volume are devoted ‘0 
a discussion of Professor Reynolds's researches © 
lubrication, and to his classical experiments 1n (12 
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flow of fluids through pipes, perhaps the most 
important investigations ever made in this depart- 
ment of hydro-dynamics. In these, for the first 
time, was found the reason for the extraordinary 
differences in the laws proved to hold in the case of 
capillary tubes and those which govern the flow 
through ordinary water-pipes. In the first case, as 
is well known, the resistance varies directly as the 
velocity, whilst in practical water-works engineering 
it is found that the loss of head increases much more 
rapidly than this as the speed of flow rises. Ata 
later date Professor Reynolds succeeded in estab- 
lishing on the basis thus laid down a rational theory of 
bearing lubrication, which but now, after a lapse of 
over twenty years, is beginning to find important 
practical — 

In fact, throughout, practical engineers have in 
the past failed to take adequate isance of 
Professor Reynolds’s highly original and valuable 
researches in many departments of hydraulics. 
The fault, however, has not lain entirely at their 
door. The gift of simple and clear exposition has 
been denied Professor Reynolds, and to this dis- 
advantage has to be added the fact that his results 
have been published almost exclusively in the 
Philosophical Transactions of the Royal Society, 
a body which the practical engineer admires best 
from a safe distance. The discussion of Professor 
Reynolds’s work, as will have appeared from the 
foregoing, takes up no small fraction of Professor 
Dunkerley’s treatise, but the prominence thus 
given to it is pry og A deserved, and, in fact, 
will constitute not the least of the merits of the 
volume. 

We notice a few trifling misprints which should 
be corrected in a second edition. Thus Kutter’s 
name on page 65 is spelt ‘‘ Kulter,” whilst, on page 
121, the Institution of Civil Eagineers is referred to 
as the ‘‘ Institute.” 

In addition to worked-out illustrative examples 
in the text, there is a collection of problems to be 
solved by the student. In most of these he is asked 
to obtain a numerical result; and it would have 
been better to have printed the answers on a 
separate page. There is a good index, and the book 
is printed and illustrated well. 





Liquid and Gaseous Fuels, and the Part they Play in 
Modern Power Production. By Vivian B. Lewes, 
F.1L.C., F.C.8., Professor of Chemistry at the Royal 
Naval College, Greenwich, Chief Superintending Gas 
Examiner to the Corporation of the City of London. 
London: Archibald Constable and Co., Limi 
[Price 63. net. ] 

Tue subject with which this volume deals is one 

the importance of which is already great and is 

steadily increasing, and we are glad to find it in- 
cluded in Messrs. Constable’s ‘‘ Westminster Series” 

—a very useful series of hand-books, giving popular 

but accurate descriptions of various technical 

and scientific industries. The preparation of the 
volume has been entrusted to Professor Lewes, and 
he has performed his task exceedingly well. He 
describes the work as an ‘‘attempt to treat the 
subject from a popular but comprehensive point of 
view,” and that is a good description. The ordinary 
individual has a very vague idea of the origin and 
nature even of the oils which he uses in his lamps, 
and when he reads in his newspaper of ‘‘ liquid 
fuel” being used in this or that warship, the phrase 
may convey but little to his mind. The present 
volume appears to us to be admirably adapted to 
meet the requirements of all such persons who may 
have the desire to learn. The author has very 
wisely not confined himself entirely to liquid and 
gaseous fuels as if these were entirely distinct from 
all other fuels, but has dealt also with solid fuels, 
coal and peat, showing the family relationship 
between the classes and the extent to which the 
world is now, and hereafter may become, depen- 
dent upon each. An admirable introduction to the 
subject is given by avery lucid and interesting 
chapter on combustion, followed by one on the 
formation and composition of fuel. The third 
chapter is more strictly scientific, as it explains the 
determination of calorific value, and introduces the 
reader to modern methods of calorimetry. The 
ground is thus prepared for the study of the 
special subject of the volume, and in succeeding 
chapters the author discusses the origin and compo- 
sition of liquid fuels, and the use that is now made 
of them, paying particular attention to their use for 
the heating of boilers, and explaining the various 
burners devised for the pulverisation of the oil. 

Two chapters are devoted to coal-gas, one dealing 

with its manufacture, and the other with its use for 








heating and power, while two other chapters 


are devoted to water- and poor fuel re- 
spectively. The final chapter in the volume is 
entitled *‘ The Fuel of the Future,” and in it Pro- 
fessor Lewes gives a very careful and interesting 
survey of the present position of the problem of 
fuel supply and a forecast of the future. He shows 
that not only is the world’s supply of coal bein 
rapidly exhausted, but that of oil fuel also, an 
though the supply of peat may be pressed into 
service, it in turn must come to anend. Where 
then must we look for fuel? The author answers : 
**It is to alcohol, and alcohol alone, to which 
posterity will have to turn for a fuel, and the 
sooner this fact is recognised and the full force of 
experiment is turned on to the problems of the 
alcohol motor the better.” We join with him in 
lamenting the State regulations which so hamper the 
manufacture of alcohol as practically to double the 
price, and we hope that this account of the possi- 
ilities of alcohol and of the results already 
obtained from its use may lead to increased effort 
in this country tow the perfection of the 
alcohol motor. 

Professor Lewes has succeeded in producing a 
volume of very great interest, and the fact that it 
is written so simply as to be understood by anyone 
of good education without being expert in science, 
adds greatly to its value. On page 14 there is a 
misprint: ‘* 1,325” (Ibs. of oxygen) should be 
** 1.325.” 





Water-Works Managiment and Maintenance. By WIn- 
FRED D. Hussarp, Assoc. M. Am. Soc. O.E., and 
Wrwxoor Kiersten, M. Am. Soc. C.E. New York : 
John Wiley and Sons; London: Chapman and Hall, 
Limited. [Price 17s. net.] 

Tue authors of this book, dealing as Americans 

more especially with the conditions prevailing in 

their own country, give in these pages a very full 
discussion of the problems in engineering and in 
economics which accompany the construction and 
management of water-works. The volume is divided 
into three parts. Part I. is concerned with the 
methods and principles of developing, improving, 
and storing ingen sey + Mr. Kiersted discusses 
ground-water supply, river- water supply, and 
pumping- engines, while Mr. Hubbard gives achapter 
on impounded supplies. Part II. deals with main- 
tenance and operation, and is entirely the work of 
Mr. Hubbard, who discusses not only the ordinary 


ted. | practical work of extensions, service-connections, | 7’ 


care of plant, meters and maintenance of quality, 
but also the questions of electrolysis and fire-pro- 
tection, and adds useful chapters on the keeping 
of accounts and general financial management. 
Part III. is written by Mr. Kiersted, and consists 
of a concise discussion of the economics of water- 
works, in which the author considers the question 
of terms and duration of franchise or leases to 
companies, the determination of rates to be charged 
for supply of water to consumers, and the impor- 
tant problem of depreciation. 

In every part of the exposition of their subject 
the authors show much expert knowledge and pro- 
vide much information for their readers. Their 
work is not merely descriptive, but critical ; and 
even if one does not at all times find oneself ready 
to accept their view, one recognises the reasoned 
argument by which that view is arrived at, and is 
ready to welcome in a volume of this kind the ex- 
pression of independent and expert opinion. We 
note that in Part III. Mr. Kiersted is strongly of 
opinion that the only proper system of charging 
for water supply is by measurement of the quantity 
consumed, and that ‘‘the sale of water service 
without measurement for a specified annual cost, 
regardless of the amount of water used, is mani- 
festly a crude basis of "<r | a commodity, 
accommodating itself to a day and an age when a 
cheap and convenient method of measurement was 
unknown.” Looked at from the point of view of 
the supply authority, there is certainly much to be 
said in favour of charging by meter, but there is 
another argument which . Kiersted does not 
notice, and which, to our mind, justifies the pre- 
vailing system in this country of charging on a 
rental basis. Water is essential for all, and the 
more squalid be the conditions of life in any area, the 
more need is there for an ample water supply. But 
if the poor are charged for all the water they use, they 
will economise in water, whereas it is in the interests 
of the public health that they should use it freely. 
Ou a rental basis the poor man pays very little, and 
has an unlimited supply of water. He may be 





wasteful, but there are ways of restraining waste ; 
and, even at the expense of some waste, it is well 
that the public health should be maintained. If 
disease arise from failure to use water adequately 
in Fy and dirty districts, the whole community 
suffers, and the consequences may be very serious. 
Hence the well-to-do pay more, not for charity to 
their poorer brother, but for their own protection. 
It is this view which has made municipal ownershi 
of water works so universal in this country, an 
has put all such undertakings in a class by them- 
selves, quite outside the disputed subjects for 
municipal trading. We should have been glad if 
Mr. Kiersted had found a place for this view in his 
discussion, especially as we note he is prepared to 
allow a rental basis, or an equivalent, to be adopted 
for water supplied for fire-protection purposes, 

This volume is a very practical treatise on water- 
works and their management, and shows very 
careful preparation. It is well printed and illus- 
trated ; the fact that it was printed in America is 
proclaimed at once by its weight avoirdupois. Why 
should such heavily loaded paper be so extensively 
used for American technical books? On page 400, 
line 6, there is a misprint : ‘‘ square foot” should 
be ‘‘ square root.” 
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THE SCIENCE SECTION OF THE 
FRANCO-BRITISH EXHIBITION. 
(Concluded from page 824.) 

In the Division for Mineralogy and Crystallo- 
graphy—convener, Professor H. A. Miers, of 
Oxford—we notice a series of goniometers, from 


the early type of Hauy, the founder of crystallo- 
grapy as ascience, who died in Paris in 1822, up to 
those of Story-Maskelyne and Miers. H. L. 


Bowman, of Oxford, exhibits a crystal of gypsum 
exemplifying the different heat conductivities in 
different directions in a simple way ; the crystal faces 
have been touched with a hot circular of brass, 
and the opaque spots produced by contact between 
the crystal and enenenveenaer The symmetry 
of crystalline structure is explained by wire models 
of Maskelyne and by the models of atomic grouping 
of Professor W. J. Sollas, of Oxford. e latter 
shows in another division his simple apparatus for 
determining the specific gravity of minerals with 
the aid of diffusion columns: a vertical glass tube 
is filled with some heavy liquid like a solution of 
mercury iodide in potassium iodide or ethylene 
iodide ; three beads floating at different levels mark 
densities ranging from 2.51 up to 2.67, and the 
mineral to be tested will take up some intermediate 
ition. Mr. A. Russell’s specimens of British 
minerals collected from abandoned mines are also 
interesting. 








The most pleasing feature of the Biology Section 
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MACHINERY FOR MAKING SLACK-BARRELS. 
CONSTRUCTED BY MESSRS. A. RANSOME AND C©O., LIMITED, ENGINEERS, NEWARK-ON-TRENT. 
(For Description, see Page 845.) 
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—convener, Professor F. Gotch, F.R.S.--is the |exhibitors—who died in the Congo State in 1905 | decades. The man of 1720 is wearing a protective 
evidence of our successful struggles against the | while investigating the sleeping sickness, can be cloak and the mask of a bird, entirel covering his 
terrible diseases which deeimate the native popula-|seen among the photographs of the victims of this head, and is bearing an incense torch in his hand. 
tions of our Colonies and which terrorise the white | terrible disease. Two little sketches, representing | His successor of one century later bears that same 
immigrant. The portrait of one of the heroes of | the one a sanitary officer of the Port of Marseilles torch, and the present older generation will still 
this s le, Dr. Everett Dutton, of the Liv 1 | of the year 1720, the other such an officer of 1822, | remember the days when the sanitary engineer was 
School of Tropical Medicine—one of the chief | well mark how slow progress had been until recent | nowhere, but when sick rooms were “‘ purified” of 
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infection by filling them with the fumes of some 
absurd incense. One little exhibit of Lord Lister’s 
well characterises the path along which preventive 
medicine has advanced. Forty years ago he sterili 

a flask containing urine by heating it ; he drew out 
the neck to a fine tube, not sealing the end, and 
bent this tube to an irregular line ; not a trace o 
putrefaction can be discovered in this flask, no 
germs having found their way through the tortuous 
channel, 

The Royal Microscopical Society shows in this 
section an interesting series of microscopes in 
chropological order. The earliest Loewenhoek micro- 
scope, of 1675, consists merely of two pieces of sheet 
metal, holding a tiny lens. Lieberkuhn’s micro- 
scope of 1738 is a very small lens mounted behind 
a perforated curved mirror in such a way that the 
object is in the focus of the mirror. The screw 
barrel was introduced by Wilson, 1702-47. The 
first double-lens microscope shown is that of John 
Marshall, of the same period. No. 13 of these 
microscopes is an exceedingly elaborate microscope 
made by Benjamin Martin for George [II., in 1771 ; 
everything can be turned by screws—the whole 
microscope, the stage, the mirrors, &c. 

The Anthropology Division—convener, Mr. John 
Gray, B.Sc., of London—is largely a collection of 
anthropometrical instruments, calipers, weighing- 
machines, dynamometers, &c. The cephalograph 
of J. Gray takes the maximum horizontal contour 
of the head ; a series of radially sliding plates, each 
connected with the tee of a little air dash-pot, is 
pressed against the head, and the contour is pricked 
on a sheet of paper by the points of the sliding 
plates. The head calipers of Mr. Gray, which 
measure the length and breadth of the head, are 
interesting because the slide is mounted on friction 
rollers, so that the instrument opens out when 
pressed on the head, instead of locking; the pres- 
sure can be adjusted by a brake spring. The 

ortable height-meter of the same designer, also 
ent by Messrs. Home and Roland, for the use of 
travellers, consists of lazy-tong links made of mag- 
nalium supporting a steel tape. All these anthropo- 
metric instruments are divided on the metric system. 
The finger-print apparatus, used by our police 
authorities, qomptians burnished copper plates, 
rubber roller, ink, special gelatine roller, and an 
achromatic lens for examining the print ; the exhibit 
is lent by Messrs. Aston and Mander. There are 
models of stone circles, and also photographs and 
diagrams referring to our ancestors of the early 
Bronze Age, from Aberdeen and Yorkshire. 

The division of Meteorology—convener, Dr. 
W. N. Shaw, F.R.S.—is well stocked, and ought 
to enlist friends for the cause of this science, which, 
up till quite recent years, received little attention, 
at any rate, official attention, in the country whose 
people possess colonies all over the globe, and are 
the chief carriers and intermediators of the trade 
of other nations, and should hence have the greatest 
interest in questions concerning the weather and 
climatology. That this has entirely changed of late 
the exhibits bring out forcibly, As in most of the 
other sections, however, the visitor may spend some 
time before he finds his object in the catalogue. 
The numbers of the respective tables, screens, and 
wall spaces of the division are enumerated in the 
catalogue ; but there are no further indications as 
to the table or screen on which some group may be 
foind. The catalogue classifies the meteorological 
exhibits under nine sections. The chief exhibitors 
are the Meteorologicai Office and the Kew Observa- 
tory of the National Physical Laboratory (Dr. 
©. Chree); further, the observatories of the king- 
dom, the Royal Meteorological Society ; Dr. H. R. 
Mill, director of the British Rainfall Organisa- 
tion; Mr. John Aitken (dust-counters and koni- 
scopes); Dr. W. J. S. Lockyer, Mr. A. W. 
Clayton, Mr. John Tennant, and Commander 
Wilson Barker (cloud photographs) ; Mr. Eric S. 
Bruce (kites and balloons); Captain Creak (mag- 
netic instruments); and firms, notably the Cam- 
bridge Scientific Instrument Company and Messrs. 
Negretti and Zambra. We can only pick a few 
particulars: the Dines self -recording pressure 
tube anemograph and kite meteorographs; Mr. 
F. J. Brodie’s fog chart for the years 1871 to 
1907, showing the decrease in fog prevalence, 
largely due, we suppose, to the abatement of the 
smoke nuisance ; Mr. J. J. Hicks’ outfit of a fore- 
casting station; the synchronous charts of the 
globe of the Meteorological Office, imitation globes 
of. paper, consisting of an equatorial cylinder, two 
cones, and two polar caps; the meteo-parachute 





f|W. Gray and Sons; and Dr. Chree’s analysis of 
Bernacchi 


of Mr. E. Bruce, which is detached from the balloon 
by clockwork at a pre-arranged time, bringing the 
instruments safely down, and his diagram of the 
air-currents during a thunderstorm in the Alps, as 
determined by pilot balloons; the photographs of 
damage done by lightning, shown by Messrs. J. 


o 
= 


the magnetic observations taken by 
during the Antarctic expedition of the Discovery. 
In the Division of Mathematical Science—con- 
vener, Professor J. Perry—Messrs. Kendal and 
Dent exhibit some historical watches ; and Pro- 
fessor A. M. Worthington shows his capillary 
multiplier for quickly determining surface tension. 
A piece of platinum foil is rolled up into a cylin- 
drical coil, the convolutions being kept 2 milli- 
metres apart by glass beads, and suspended from 
a balance-beam ; the liquid to be examined is raised 
up with its beaker until it touches the coil, when 
the pull exerted is directly balanced by weights. 
Among other apparatus we notice Mr. R. Threl- 
fall’s delicate micro-manometer for Pitot tube 
measurements, which we described a few years ago. 
Following the catalogue, we come to a rly- 
stocked Division for Visible and Invisible Radia- 
tions—convener, Sir H. T. Wood. Messrs. Edgar 
Senior show photo-micrographs of sections through 
the red region of a Lippmann spectrum and through 
negativesof various films ; Mr. ChapmanJones shows 
his plate-tester and his opacity meter ; the Cambridge 
Scientific Instrument Company exhibit spectro- 
photometers, the parallel glass and prism-tester of 
S. D. Chalmers and H. S. Ryland, &.; and Sir 
Joseph Swan and Mr. Donald Cameron -Swan 
explain in detail the Swan carbon printing pro- 
cess. On the wall, Dr. Vaughan Cornish has fixed 
photographs of his studies of wave-phenomena, 
water waves and bores, sand ripples, and a natural 
sand pyramid, formed by the wind in the desert. 
In the division of Heat—convener, Professor 
Callendar—some of the historical apparatus will 
claim the chief interest, and enhance our admira- 
tion for the ‘‘old masters.” We see models of 
Joule’s first calorimeter for the determination of 
the mechanical equivalent of heat, and of his later 
apparatus of 1878 ; and diagrams illustrating Reg- 
nault’s simple apparatus for determining the abso- 
lute expansion of mercury with a single mr 
column, and of Callendar’s recent apparatus wit’ 
six mercury columns, aggregating 36 ft. in height, 
heated in a circulating oil bath and connected in 
series to six similar columns, the electric-platinum 
thermometers being of the same length as the 
columns. Further, the British Association actino- 
meter (Violle’s method), and Callendar’s exceed- 
ingly sensitive platinum grid thermometer with 
which he measured the air temperature during 
the solar eclipse of August 30, 1905. All these 
instruments are exhibited by the Imperial College 
of Science and Technology, South Kensington. 
the apparatus of the Cambridge Scientific Instru- 
ment Company we notice the thread recorder—-a 
sensitive galvanometer whose pointer is depressed 
by a guillotine at intervals of a minute on to an 
inked thread, reccrding the deflection on a revolv- 
ing-drum; the Whipple slide wire temperature-indi- 
cator, which can be connected with many ther- 
mometers at a distance ; and the Rosenhain coal 


calorimeter, which we described in our issue of 


August 31, 1906. 

In the Magnetism and Electricity Division—con- 
vener, Professor F. T. Trouton—the historical 
apparatus are again very interesting. We see the 
original Daniell battery, cylinders about 2 ft. in 
height ; the original Wheatstone bridge, a rhom- 
boid of wires with eight binding screws, and his 
rotating mirrors used to determine the velocity of 
electricity along wires—both these instruments are 
mounted on boards a good deal less than a foot 
square ; Wheatstone’s chronograph ; Henry’s coils 
for investigating. induced currents; Clerk-Max- 
well’s dynamical model of a primary and a secondary 
circuit—all exhibited by the Wheatstone Labora- 
tory of King’s College, London. In another case 
—without labels, by the way—next to Mr. Shel- 
ford Bidwell’s exhibit of selenium cells and his 
first attempt of telegraphically transmitting pic- 
tures (rough sketches of a horse and a butterfly), 
we find Dr. John Kerr’s solid glass slabs, of rec- 
tangular or rhomboid shape, used for investigating 
the Kerr effects, the relations between electricity, 
light, and magnetism ; a cavity was provided in 
the middle of the slab to receive the liquid or the 
piece of glass to be put under electric strain, the 








wire knob electrodes of the induction machine being 








introduced through longitudinal perforations in the 
lass slab. We also find Henry Cavendish’s Leyden 
jars and Sir J. W. Swan’s exhibits marking the 
Sngneet of the carbon filament lamp, beginning 
with the primitive lamp which came before the 
Court in the case of Edison-Swan v. Holland 
(Woodhouse and Rawson). Sir William Preece, 
the Postmaster-General, and Mr. George Neale 
(double-needle instruments) have contributed many 
telegraphic relics, a document referring to the first 
line Euston-Camden, laid in 1837, a piece of the first 
American telegraph line, laid in 1838 by Alfred Vail, 
the partner of 8. F. B. Morse, early and modern 
submarine and other cables and instruments, and 
the complete installation for electro-magnetic in- 
duction telegraphy, used between Lavernock and 
Flatholm in 1897. Professors Ayrton and Perry, 
Professor Fleming (cymometers), and Mr. Marconi 
display their various inventions, comprising one of 
the balloons used in Newfoundland in 1901 for sus- 
pending the antenna. The Cambridge Scientific 
Instrument Company has a very fine collection of 
magnetographs (W. Watson), galvanometers (Ayr- 
ton-Mather, Broca, Einthoven), Dolezalek electro- 
meter, Duddell oscillographs and galvanometers, 
the Townsend apparatus for determining electric 
fields, and the S. G. Brown portable wave-detector. 
We should also have mentioned Mr. Brown's cable 
relay, recently brought before the Physical Society, 
which is exhibited in the Oceanography Division. An 
unlabelled glass case contains the electricmicrometer 
of Dr. P. E. Shaw, of Nottingham, the most deli- 
cate length-measuring instrument yet constructed 

erhaps, applied for measuring spark discharges at 

.1 volt, the magnetic expansion of a rod, and the 
vibration amplitude of a telephone diaphragm. 
The instrument was presented to the Royal Society 
in 1905; a rounded point carried by the last of six 
levers, all arranged in a row on a bed-plate, com- 
pletes an electric circuit on making contact with a 
flat surface; when this surface moves, the operator 
rotates a screw, and a fresh contact is made, the 
amount of movement being marked on a graduated 


The Chemistry Division — convener, Dr. F. 
Mollwo Perkin—is representative of what the 
chemists of this country are doing, especially in 
organic chemistry, which is conspicuous in the 
Section, and in physiological chemistry (the Well- 
come Research Ehecten, of London), and com- 
risesalso many exhibits belonging to the borderland 

tween physics and chemistry. Sir Oliver Lodge's 
ether-machine, with which he hoped—in 1892 to 
1896, at Liverpool—to detect the viscosity of the 
ether, if measurable at all, is fully explained by 
parts of the machinery and by diagrams. The 
machine may be in the wrong division, like 
Mr. J. E. Petavel’s bolometer, but they certainly 
are most instructive exhibits. We will briefly 


fjenumerate some of the chief chemical exhibits 


of this crowded section. Dr. A. Scott illustrates 
his and others’ researches on atomic weights. 
Dr. W. J. Russell shows specimens of his con- 
tact prints (due to hydrogen peroxide ?) obtained 
by placing wood, plant leaves, coal, zinc plates 
(which are active where sandpapered, not where 
polished), a cartoon from Punch (the ink is 
active), &c., on photographic films. Another case 
contains, back to back; the _ ore by which Sir 
William Ramsay and Lord Rayleigh discovered 
argon and the other inert-gases :: Ramsay, by com- 
bining the nitrogen of the‘atmosphere with mag- 
nesium ; Rayleigh, by oxidising the nitrogen by 
electric sparks, until argon and the other gases were 
alone left. The creation of the tar-colour industry 
by Sir William Perkin, and its subsequent scien- 
tific development over here by A. G. Green, C. E. 
Groves, A. G. Perkin, and others, can also be 
studied. Dr. W. A. Bone and Mr. J. Parrott have 
sent half a dozen of the oldest lucifer matches, or 
‘‘ friction lights,” in existence, sold by the pharma- 
ceutical chemist John Walker, of Stockton-on-Tees, 
in 1827, as his displayed day-book proves. Walker 
is regarded as the inventor of the friction match ; 
Sauria has been accorded a monument in Paris for 
having made the same invention in 1829. The his- 
tory is not quite clear, for the attempts to find 
some convenient fire-kindling device were vely 
manifold and common ; but it is rather interesting 
that the early matches contained chlorates and sul- 
hur or sulphides, not phosphorus. In the 
emistry of a Bottle of Eau de Cologne Mr. H. E. 
Burgess exemplifies how the same essence can be 
obtained from fruit and flowers and from coal. tar. 
Dr. H. J. 8. Sand exhibits his complete apparatus 
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for rapid electrochemical analyses, and Dr. F. M. 
Perkin his various apparatus for the same object, 
as well as specimens of a large number of chemicals 
prepared by him with the aid of electrochemical 
methods. The absorption spectra of Professor 
W. N. Hartley, the apparatus for keeping both tem- 
peratures constant of Dr. T. M. Lowry, the distilling 
apparatus of Professor Sydney Young, and the large 
collection of crude petroleum specimens from all 
parts of the world, sent by Sir Boverton Red- 
wood, should also be mentioned. Dr. Ludwig 
Mond shows his nickel carbonyl, the liquid ob- 
tained by passing carbon-monoxide gas over reduced 
nickel mam 100 deg. Cent., and the beautiful 
nickel mirrors produced by heating this compound, 
and also the brownish-red iron carbonyls, different 
in composition and in behaviour. The chrono- 
graph speed-indicator of Mond, also exhibited, 
keeps the usual moving parts—the heavy drum and 
the thick screw—stationary, and moves only the 
light spindle with the writing-pen, so that the load 
on the clock and the friction are diminished. 
Messrs. Johnson, Matthey, and Co.’s beautiful 
collection of compounds of gold, platinum, palla- 
dium, iridium, rhodium, osmium, some rare and 
novel, should not be overlooked. Most of these 
are brilliantly coloured, and some contain half their 
weight of gold or platinum. The palladium black, 
employed in gas analyses for absorbing hydrogen, 
looks like charcoal, and the platiniced asbestos, 
used in the contact process of sulphuric acid manu- 
facture, might be taken for graphite. Of historical 
interest are apparatus used by Dr. Andrews in his 
researches on the continuity of the liquid and 
gaseous states of matter and on the nature of 
ozone, sent by Professor Letts, of Queen’s College, 
Belfast, comprising a cold-drawn copper tube pro- 
vided with brass flanges atits ends, into which steel 
screws were inserted. 

The chief exhibitors of the instructively-arranged 
Metallography Division—convener, Mr. W. Rosen- 
hain—are the Department of Metallurgy and Metal- 
lurgical Chemistry of the National Physical Labora- 
tory (of which Mr. Rosenhain is the superintendent), 
the University of Sheffield, Mr. J. E. Stead, the 
Sir John Cass Technical Institute, Mr. C. O. 
Bannister, and Messrs. J. Carling and Son, of 
Middlesbrough. Professor J. O. Arnold has sent 
the first specimens of micro-section ever ag 
those which H. C. Sorby made at Sheffield in 1863, 
and of the similar work done by his successors at 
Sheffield. Machinery for preparing such sections, 
metallurgical microscopes, photo-micrographs, re- 
calescence and cooling curves, and electric furnaces 
form the main features of the other exhibits. 
Most of these have been mentioned in our columns 
in connection with our reports on the Alloys 
Research Committee, the Iron and Steel Institute, 
and the National Physical Laboratory. The latter 
is, of course, very much to the front in this 
division with its beautiful new outfit. 

We finally come to the last division of the 
catalogue—the exhibits of the National Physical 
Laboratory, for which, very appropriately, several 
tables have been reserved. It is undoubtedly 
the most systematically and lucidly - arranged 
division of the whole Science Section, and it is both 
characteristic and satisfactory that this should be 
so. Consecutive numbers, corresponding to the 
catalogue numbers, run right through the sub- 
divisions ; the printed descriptions are placed 
obliquely or vertically, so as to be easily readable, 
while in come other cases they lie horizontally 
and are, therefore, almost illegible, and the whole 
display of photographic views of buildings, equip- 
ment, and methods, and of instruments, cannot 
fail to impress the visitor with the value of the 
work done in this Institution. Lest these re- 
marks appear rather derogatory to other exhi- 
bitors, we wish to add that the task of the hono- 
rary officers and exhibitors was noteasy. The glass 
cases at dis could not be opened, only bodily 
lifted off. us all the objects had to be fixed 
before the glass covers were put on, and alteration 
and additions to these portions were out of the 
question.. 

We must mention one more exhibit not tabulated 
in the catalogue—the model of a medical air-lock 
for caisson disease, ‘* presented to Mr. E. W. Moir, 
the maker of the first medical air-lock, by the 
grateful men engaged in boring the Pennsylvania 
East River Tunnels, New York, 1908.” The 
model resembles a horizontal cylindrical boiler 
provided with port-holes and a vertical partition 
separating the outer from the inner half. 





MACHINES FOR MAKING SLACK- 
BARRELS. 


It is not so very long ago that the barrels in which 
Portland cement was packed for shipment abroad were 
decidedly rough specimens of cooperage, and it is not 
a little surprising that they fulfilled their functions 
even as well as they did, considering the rough treat- 
ment they often received. They could not, however, 
be considered as altogether satisfactory, and during 
the last few years t improvements have been made 
in their construction and in the processes by which 
they are manufactured, until now, owing to the intro- 
duction of special machinery, it is wonderful how 
quickly, accurately, and strongly they can be made, 
and that, too, at a price that would have astonished 
the earlier makers. With the change in processes, it 
has also become the custom for cement-manufacturers 
to erect their own cooperages and make their own 
barrels, and we suppose there are now not man 
cement firms of any note who have not adopted th 
practice. One of the firms who have made very im- 
portant changes in their system of barrel-making 
is the Associated Portland Cement Manufacturers, 
Limited, Lloyd’s-avenue, Fenchurch-street, E.C., 
whose works at Swanscombe, near Greenhithe, we 
recently had the opportunity of visiting. It was on 
this occasion that we had some very interesting 
machines, of a special type, shown to us, which 
were in use manufacturing barrels. This machinery 
has been designed and patented by the Associated 
Portland Cement Manufacturers, the sole right of 
manufacture being in the hands of Mersra. A. 
Ransome and Co., Limited, of Newark-on-Trent and 
London. 

It may be said that all the processes in connection 
with the manufacture of the barrels, after the staves 
have been jointed and tongued and grooved, and the 
hoops prepared, are really confined to three machines, 
although the second of these may justly be considered 
a part of the first. The machines in question are, 
a combined stave-chiming, crozing, and printing 
machine and stave-dryer, and a patent magnetic 
trussing-cone or bell. e first of these, the chiming, 
crozing, and printing machine, is illustrated in Figs. 
1 to 4, page 842, Fig. 1 being a reproduction from a 
photograph, while Figs. 2, 3, and 4 are respectively 
a side elevation, an end elevation, and a plan. In 
the first illustration the end of the stave-dryer is 
also shown ; but this dryer we will refer to presently. 
The chiming and crozing machine is of very simple 
construction. The staves, as they come from the 
tonguing and grooving machine, are placed in the stave 
magazine, shown at A in Fig. 2, from which they pass 
automatically over the chiming and crozing cutters. 
Before this happens, however, the staves are automatic- 
ally set up against a fence; which ensures that the croze 
is cut at the required distance from the end of the 
stave, any excess of — being cut off by a saw at 
the opposite end. A pile of staves in the magazine is 
very clearly shown in Fig. 1. The cutters may be 
seen at B and C in Fig. 4. Their relative positions 
can be varied as desired by moving the slides on which 
they are carried. After being chimed and crozed 
the staves pass automatically under a roller which 
carries type bars, and any name or device may be 
printed on the staves. The printing-machine is so 
arranged that its roller will carry nine separate type- 
bars, so that this or any smaller number of words or 
designs may be printed alike or differently. This 
type-roller is shown at D in Figs.2and3. It may 
die ts seen with some type on it in Fig. 1. The 
printing-machine cun be arranged to print all or any 
number of the staves as may be desired, as the type- 
bars are easily removable. The, adjustment of the 
machine is made by hand-wheel dnd screw, the wheel 
being shown at E in Fig. 4. By this means any length 
of stave, within the limits of the machine, can be 
utilised, and about ninety staves up to 4 in. wide 
can be dealt with per minute. The machine illustrated 
is driven by belt, but it can, of course, be equally well 
driven by an electric motor. 

On reference to Fig. 1 it will be seen that the staves, 
after being chimed, crozed, and printed, pass on to the 
dryer, being carried automatically on a travelling chain. 
This chain is taken off from the pulleys F (Figs. 2, 3, 
and 4).~ The chain is not actually shown in these 
illustrations, but it may be seen in Fig. 1. This 
system of drying has been found to be much superior 
to the old-fashioned hot-plate, and it is much cheaper 
and quicker, and the staves are ready for trussing by 
the time they reach the end of the my Boe on 
Another great advantage of the system is t it does 
away with the vege | of protracted storage for 
seasoning the timber. e heating also is so evenly 
done that the staves are rendered much more pliable 
than with the old system. The dryer consists of an 
oven, with cast iron plates above and below. The 
heat for the dryer rises into the heating chamber 
through openings close along the edges of the bettom | 
late, but the heat is so regulated that there is no 
danger of the staves being charred. The required 
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waste from the cooperage. A feature of this com- 
bined chiming-machine and dryer is that the atten- 
dance required is small, two boys only being required. 

From the dryer the staves pass at once to a patent 
magnetic trussing-cone, which has been in successful 
operation at the Swanscombe and other cooperages for 
some time. This machine is illustrated complete in 
Figs. 5 and 6, page 843, and in detail in Figs. 7 to 13, 
on the same page. The machine has been designed to 
enable the thin permanent steel hoops of the casks to 
be driven on ina satisfactory manner during the opera- 
tion of trussing. By means of it ae trussing- 
hoops are dispensed with and a considerable amount 
of expense is thus avoided, not only because of the extra 
time saved, but because the finishing off of the casks as 
previously performed had to be done by skilled labour, 
whereas now boys only are required. In the new 
form of machine the trussing-bell is similar in detign 
to the Ransome trussing-bell used for several years in 
the manufacture of slack-barrels. In the machine we 
are now describing poems steel rings are fitted 
inside the bell, and these rings can be made of dif- 
ferent shapes for receiving either eplayed, plain, or 
corrugated permanent steel hoops, as may be required. 
The chief feature of the invention is that these hoops 
are held securely in position by means of electro- 
magnets, which are placed round the circumference of 
the bell; the arrangement will, however, be best 
understood by reference to the illustrations. 

In Figs. 5 and 6, which represent the complete 
machine, A is the trussing-bell and B the table on 
which the barrel is placed, the latter being raised 
by the hydraulic ram below. The usual process is 
followed in these machines, the novelty being the 
method of holding the hoops while the barrel is 
trussed. The bell is in two halves, one half being 
made to pivot, as shown in Fig. 10, which is a 
perspective view reproduced from a photograph. The 
channels in which the hoops are placed are shown at C, 
Figs. 8 and 13. The magnets are fitted in the fixed 
half of the bell, and securely hold the hoops in the 
shallow grooves whilst the bell is being closed. The 
radial position of the magnets round the bell is shown 
in Fig. 7, which represents two half-sections of the 
bell in the plane of each hoop respectively—that ie, 
the lower and the Ly one. One head of the barrel 
is permanently fixed in place during the operation of 
trussing. Figs. 11 and 12 show one of the magnets in 
detai]. The hoops, when riveted up, being flexible, do 
not form a perfect circle, and there is, without the 
arrangement we have described, a danger that the 
will project beyond the inner face of the bell and cate 
the staves when these are forced up. The magnets, 
however, entirely obviate this difficulty, as the magnetic 
force draws the hoops outwards and holds them close 
against the retaining ring of the bell. The electric 
current for each bell is small, and may be — 
either from an outside source or may be generated by 
a small dynamo driven from the cooperage shafting. 

Although these bells are somewhat more expensive 
than the ordinary type, when it is considered that 
with them temporary hoops, with their attendant 
expense, are dispensed with, a decided economy is 
effected, We understand that the output of this 
machine is from twenty-five to thirty 400-1b. cement- 
casks per hour, which includes the weit A of the 
staves in the bell. The expense of fitting bells of this 
type to ordinary machines is not so great as might 
be supposed, for they can readily be adapted. e 
understand that this system of cooperage has been 
adopted with at success by the largest manu- 
facturers of slack-barrels in England. 





ALBERT Mrpa or. THe Rorat Society or Arts.— 
The Albert Medal of the Society of Arts for the 
resent year has been awerded, with the approval of 
ia ~— Highness the President, to Sir James Dewar, 
M.A., D.Sc., L -R.8., “ For his investigations into 
the liquefaction of of matter at 
tem pe | om which have = 
the production of the lowest temperatures yet 
the use of vacuum vessels for thermal isolation, and the 
application of cooled charcoal to the separation of gaseous 
mixtures and to the production of high vacua.” 





Tue Frencu Soorety or Minprat Inpustry.—The 
Society of Mineral Industry, the most important mining 
and metallurgical institution in France, celebrated at St. 
Etienne, on June 14 to 20, its ay by a very successful 
congress, which was attended by 436 engineers from 
the various mining and metallurgical districts of France. 
Mr. L. Tauzin, Inspector- Mines, presided, 
and papers were read by Messrs. Siegler, Vicaire, Bureau 
Marsaut, Laur, Fayol, Rateau, De Reneville, and 
Lemitre. Visits were }-' to the principal ieri 
istrict. At the banquet on June 
medals were to Messrs. ut, 
distinguished French 
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THE ELECTRIC TRAIN-LIGHTING SYSTEM 
OF THE GESELLSCHAFT FUR ZUGBE- 
* LEUCHTUNG. 
We have described several systems of electric train- 
lighting which have proved successful on British 
railways. We now deal with the system of the 
Gesellschaft fiir Zugbeleuchtung, of Berlin, a company 
in which the Accumulatorenfabrik A.-G., the Allge- 
meine Elektricitate-Gesellschaft, and the Siemens- 
Schuckertwerke, all of Berlin, are interested. This 
company was only established in 1905, but the char- 
























































acteristic apparatus of the system had then already 
had several years’ trial. The chief features, involvin 
original solutions of familiar problems, may be summ 
up in a few lines. The Rosenberg dynamo yields 
current. of practically constant intensity, independent 
of the s of the car-axle from which it is driven, 
and uf the sense of the rotation. The one battery is 
parallel to the dynamo ; the battery is prevented from 
charging back into the dynemo when the train slows 
down or is at a standstill, either by an_ electrolytic 
valve-cell or by an automatic switch. The potential 
of the lamps is steadied by iron resistances in series 
with the —— 

Continental traffic conditions differ from those pre- 
vailing in this country. Through carri have to 
ran much ter distances on the Continent, and the 
winter cold is severe. At the time when train-lighting 
by electricity had made considerable strides over here, 
especially on local lines, previously fitted with noto- 
riously poor oil and gas lamps, illumination by ‘‘ mixed 
gas” (acetylene) had been so far perfected on the 








German State railway lines that the electric light was 
ed for as a kind of luxury on the inter- | or ceiling, and table-lamps. € 
imenting with batteries, | quent, case, each car has its own complete electric 
partment tried, in 1902, | lighting outfit, and the car may therefore be put in 


only ask 
national cars. After e 
the Prussian Railway 
illumination by turbo-dynamos on the Berlin-Sassnitz 
Railway, which serves the traffic over toSweden. A 
small turbine and a dynamo were mounted, on the 
top of the locomotive boiler, between the dome and | 
the.cab. The experiments were satisfactory, but the | 
lant and working were expensive, and for long lines | 
ike Berlin-Basle, on which engines have to be changed | 
en route, the turbo-dynamo would have had to be | 
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with four or six reading-lamps attached to the sides 
the latter, more fre- 


between any gas-lighted carriages. The German postal 
vans are fitted on this second plan. It will be remem- 
bered that the postal vans in Germany are travelling 
post-offices in a more perfect sense than in England ; 
they are provided with letter-boxes, and letters are 
sted in them more freely than here. The special 
ynamo of the Gesellshaft fiir Zugbeleuchtung is the 
Rosenberg dynamo, manufactured by the Allgemeine 















































placed in the guard’s van, which meant complicated 
Snare arrangements. Other train-lighting sys- 
tems meanwhile come to the front, moreover. 
The system of the Gesellschaft fiir Zugbeleuchtung is 
now in use on various lines of the Prussian, Bavarian, 
Wiirttemberg, and other German systems; in Luxem- 
burg, on the through trains running east to St. Peters- 
burg and Warsaw ; on the Danish State lines ; on the 
Paris-Orléans Railway; in. Servia, on the Anatolia 
Railway (Asia Minor), and on some other railways. 
In Russia and France the Tudor Accumulator Com- 
panies have taken the matter up, and the number of 
train installations and separate car installations ex- 
ceeded last year 300. 

As just indicated, the illumination may be arranged 
for the whole train or for separate cars, In the former 
case the Prussian railways require only additional 
lights for the first and second-class compartments, the 
eo illumination being by gas. A d o of 
kilowatts or more is suspended under the guard’s 





van or mounted in it, and the compartments are fitted 
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Fig. 10. 
Elektricitits Gesellschaft. In Great Britain the Wright 


dynamos of Messrs. Siemens Brothers are in con- 
nection with the system; where Mather and Platt 
dynamos are installed, a centrifugal switch is provided, 
which couples the dynamo with the lamp-circuit 4s 
soon as the minimum working speed is reached. 

The Rosenberg dynamo, which is known as the 
“‘R.E.G.” dynamo, is one of the most interesting 
features: of the system. The way in which Dr. Ff 
Rosenberg, of Berlin, who recently joined the British 
Westinghouse Company, secures eonstant current 
intensity within wide limits, independent 
of the sense of rotation, will be understood from 
the diagrams, Fig. 1 to 4. The generators are the 
outcome of studies on producing constant current by 
means of reactance fields for various purposes, not 
only for train-lighting. Fig. 1 shows a two-pole 
dynamo excited by accumulators; separate ex¢il# 
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for instance. armature 
cross-field is induced at right angles to the primary field, 
being displaced by 90 deg. in the direction of the rota- 
tion, say to the right, the lines of force of the primary 
being directed upward. As a rule this ry field 
has a distorting effect, and it issought ta reduce ita in- 


tion is frequently applied for searchlight dynamos, 
In any dynamo a eneaiieg 


tuation in the external current, and consequently in the 
tertiary field, will change the percentage of the differ- 
ential field by a notable figure. 

The dynamo is thus enabled to respond to a small 
variation in the external current by a large change of 
the potential in the opposite sense. In other words, 
eensiderable fluctuations in the electromotive force 
will not much affect the intensity of the external 
current. When the external circuit—in our diagram 
an arc-lamp—ia short-cireuited, the useful current can 
only rise to such an intensity that the tertiary field 
becomes almost equa] to the primary field ; while at 
normal electromotive force the tertiary field may have 
been about 10 per cent. smaller than the. primary. 
When the arc becomes too long, the external current 
will be slightly weakened ; the primary field will at 
once predominate, the b, b current will increase, and 
the potential difference between the brushes B, B 
will rise. If we reduce the exciting field current 
to one half its intensity, the external current will 
likewise be reduced by about one-half, while the 
electromotive force will adjust itself, as before, to the 
external resistance, Fig. 2 gives the characteristic of 
a separately-excited R.E.G. dynamo for normally 
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tensity by suitably dimensioning the field and armature, lower curve corresponds to the lower speed. The 


and by other means. In nberg’s generator the 
secondary field plays an important part. The ordinary 
brushes 5, b are short-circuited, and the large auxiliary 
current flowing through them is utilised for inducing 
the electromotive force of the external current which 
is taken off at the main brushes B, B; these brushes 
are at right angles to the other brushes. If the rota- 
tion should change, being now to the left, the displace- 
ment of the secondary field would likewise change to 
the left, and the secondary field would therefore be 
reversed at the same time, so that the effect on the ex- 
ternal circuit would remain the same, The main cur- 
rent in the B, B circuit cannot exceed a certain value, 
for it magnetises in its turn the armature in a direction 
—the tertiary field—which is opposite to the primary 
field. The difference between the primary and the 
tertiary fields is alone effective in generating the elec- 
tromotive force of the auxiliary current 6, 6. But as this 
circuit b, b comprises only the resistance of the brushes 

»/ and of the armature, a small differential field will 
sutiice to generate a normal current in the short-circuit- 
mg connection. The tertiary field will be so much 
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50 amperes at 40 volts at two different speeds ; the 
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completely short-circuited generator would yield 57 
amperes at zero electromotive force ; at 40 volts we 
, have 50 amperes ; at 60 volts still 44 amperes ; and 
| with no load on the dynamo the electromotive force 
rises to 105 volts. Driving the same dynamo at a 
higher speed, we find currents of 54 and 51 amperes at 
40 and 60 volts respectively. 

So high a constancy of the current is not always 
necessary—and, in fact, not desirable—with series 
arc-lamp regulation. When a series excitation is 
adopted, the dynamo will be suitable for feeding 
series lamps, as well as shunt and differential lamps, 
atid for other purposes. Fig. 3 explains the 
design. The cross-section of the field-cores is reduced, 
the number of field-windings increased, and the pole- 
shoes are enlarged ; the two pairs of brushes are as 
before. When the generator starts, the primary field 
will first be strong, and the electromotive force and 
current will increase at the same time. At a relatively 
feeble current intensity, however, the iron will already 
be saturated, while the tertiary field will become 
powerful, owing to the large sizes of the armature and 





ronger than this differential field that any small fluc- 


of the pole shoes, The characteristic (see Fig. 4) 


}access is desired to these 





accordingly marks an initial rise of both voltage ‘and 
current intensity ; but the curve soon descends, as in 
Fig. 2. - Fig. 4 refers to a series-dynamo for at least 
200 amperes at 60 volts. Resistances have been 
inserted in parallel to the field, so that the magnetis- 
ing current is not equal to the armature current—in 
which case the curve would cut the abscissa at about 
290 amperes—but is reduced respectively to 0.9, 0.8, 
0.7, 0.59, and 0.49 of that value. The maximum 
available current rye ranges ee 275 down 
to 60 amperes. ampere machine of this t 
can thus also be utilised for directly giving curteuhs 
of much smaller intensity. 

The peculiarities of the R E.G, dynamos have been 
fully-studied by De. Rosenberg. ‘I'hey are especially 
recommended tor feeding arc-lamps and for arc-welding 
machines, and, further, for acting as boosters in con- 
nection with batteries. 1t has been pointed out that 
when the external circuit is short-circuited, the inten- 
sity can only rise to a definite figure. As long as the 
current is smaller than this limiting value, the primary 
field will prevail over the tertiary field, and the poten- 
tial will rise. If the current should exceed the limit- 
ing value—i.ec., if we send current from outside into 
the R.E.G. dynamo, which we may imagine inter- 
posed between a battery giving from 200 to 300 volts, 
and a dynamo yielding 250 volts constant—the 
R.E.G. may give a negative electromotive force. If 
the battery and dynamo are at the same potential, 
the current flowing through the R.E.G. will be of 
the limiting value, tor the two brushes B, B will be 
at the same potential, and may be considered as short- 
circuited. if the accumulator pressure is greater 
than the dynamo pressure, the R.E.G. current wili 
somewhat fall off, and the brushes B, B will give 
positive potential. In the opposite case, the potential 
will be negative ; that is to say, the dynamo will drive 
the R.E.G., which will run as a motor. The con- 
stancy of the current renders the R.E.G. d 
applicable as independent booster, though not to the 
same extent as the Highfield booster, and the R. E.G. 
can be used, in combination with a battery, for work- 
ing small tramway lines with strongly fluctuating 
loads, for cranes and lifts, and for other pu 

The current constancy realised in train-lighting 
installations with the aid of R.E:G. dynamos is 
—_ satisfactory. With speeds varying between 30 
and 100 kilometres—say 20 to 60 miles—the current 
intensity remains constant within 20 per cent. ; if we 
confine the speed variations to the range 40 to 100 
kilometres, the intensity will not vary by more 
than 6 per cent. In the case in question a speed of 
100 kilometres meant 2400 armature revolutions per 
minute, and a speed of 14 kilometres (8.7 miles) 340 
revolutions. 

Figs. 5 and 6 are diagrams of a 9-kilowatt train- 
lighting dynamo for speeds ranging from 330 to 1800 
revolutions pet minute, mounted vn sliding rails in 
the guard’s van; Fig. 7 is a photograph of the same 
dynamo, Figs. 8 and 9 represent dynamos suspended 
under the car body: Fig. 8 a 3.5-kilowatt generator 


for a 8 range of trom 400 to 1800 revolutions. 
The mode of suspension is explained by the di m 
(Fig. 9). The dynamo is, as a rule, suspended of 


the rear axle on the left-hand side of a car ; the electro- 
lytic valve-cell would be suspended on the right hand. 
Un the Bavarian railways tne middle one of the three 
axles supports the dynamo, aud the battery is 
fixed close to it; the footboard is tilted up when 

parts. The dynamos 
are completely encased, and tne driving-belt, which 
is provided with a stretcher, is alec encased. The 
rolier-bearings are greased once every three months, 
on the occasion of the car inspection; the dynamg 
does not require any attendance, We notice the wide 
pole-pieces, which are grooved, and the rather thin 
tield-cores. 

The single-car batteries of the Accumulatorenfabrik 
A.G., of Beriin, consist of twenty cells, each contain- 
ing four positive Planté and five negative Faure elec- 
trodes. ‘I'he containers are hard rubber boxes, with 
loosely-fitting lids. Four containers are placed in a 
wooden box, which is provided with an acid-proof 
lining on the inside, and with handles and sockets for 
the plug- contacts of the connecting cables on the 
outside, All the cella are coupled in series. The 
acid density is devermined when the car returns to the 
home terminus. As the batteries are kept well 
charged, they have stood the journeys very weil. 

A one-battery installation is, of course, more eco- 
nomical than a double-battery installation, and the 
system can be made quite as reliable without the aid 
of delicate movable switches. Though the problem 
looks simpler with a double battery w: ich is provided 
with a change-over switch, it is difficult to make sure 
that the change-over from charging to lighting always 
takes place at the proper moment, and excessive dis- 
charges are not easily avoided ; and since the battery is 
the heaviest item in the maintenance of a train-lighting 
outfit, a saving in battery power is most 
The Prussian railway d tment, mureover, abso- 
lutely forbade the use of any autumatic movable 
switches; the ordinary double-battery outfit wae 
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‘thus excluded. For these reasons the one battery has 
been adopted in conjunction with the electrolytic 
valve-cell presently to be described, and the voltage 
of the lamps is kept steady with the aid of iron resist- 
ances in series with the lamps. 

.. .. These iron rheostats are a patented invention of the 

Gesellschaft fiir Zugbeleuchtung, and have been in 
use since 1902. They resemble (Fig. 10) glow-lamps, 
in which fine iron wire is stretched with the aid of a 
ar. gs of stouter wire. The glass bulb is charged 
with hydrogen, which prevents oxidation of the iron, 
' and which is’ also the best heat-conducting gas. Iron 

has a very high temperature coefficient, , For practical 
_ purposes, it may bo said that. the resistance of 

the iron wire increases proportionally to the poten- 
tial. difference across the terminals, and ,iron is 
thus well suited to take up the fluctuations.of the 
battery potential. The following experimental data 
' will prove this. Ten13.candle lamps, rated at 48 volts, 
required together with their iron resistances ‘8.6 am- 

res on an 85-volt circuit. When the pressure was 
owered to 73 volts, the current was 8.46 amperes, and 
at’ 63.6 volts still 8.4 amperes. The resistances, of 
course, absorb current. The company claims that this 
current loss does not exceed 15 per cent., a figure of 
the samo order as that which the use of any double- 
battery system would involve, With any battery 
system, however, the current demands on the battery 
will be heavy when the trains stop for long periods at 
the stations. When the lamps are arranged in groups, 
one iron resistance will’ suffice for a group; if the 
lamps are to be switched in separately, each lamp 
must be coupled with its own resistance. The group 
rheostats are placed in small slate boxes, which are 
provided with iron cases of perforated sheet metal. 

We pass to the devices which prevent the battery 
from charging back inte the dynamo when the train 
is starting, slowing down, or stopping. We will first 
describe the electrolytic valve-cell: of the Accumu- 
latorenfabrik A.-G., of Berlin (Figs. 11 and 12). The 
electrodes consist of aluminium and iron, the electrolyte 
is ammonium borate., The late C. Liebenow first used 
ammonium carbonate; a few peculiar failures occurred, 
however, and the actual cells which Dr. Max Biittner 
has improved, in conjunction with Messrs. Kerber and 
Anders, are charged with the borate. The working 
cell liberates ammonia, which smells and which has to 
be replenished. This is a drawback ; but potassium 
and sodium borate will not answer, because the libe- 
rated caustic alkali attacks the insulation of the elec- 
trodes; this defect might not be noticed in labora- 
tory experiments, but might cause. a sudden break- 
down of the cell on a journey. Cells of the new 
type have been in use since 1902, however, and have 
not given any trouble. The aluminium electrodes 

roper must be completely covered by the electrolyte, 
est they corrode, and the leads must be well insu- 
lated where immersed in the electrolyte, as gas would 
otherwise be liberated on them. The plate of sheet 
aluminium (commercial with 98 per cent. of Al), 160 
by 190 millimetres (6.3 in. by .7.5 in.), and 2 milli- 
metres in thickness, is hence provided with a lug 
covered with rubber, which is valeoiend on the plate. 
The iron electrodes are made of 1-millimetre sheet 
metal of the same dimensions. The electrodes are 
suspended from glass rods, as in accumulators, and 
separated by glass tubes; the distance between two 
electrodes is 9 millimetres. 

Before being assembled the aluminium and the iron 
plates are first cleaned in sulphuric acid of density 1.2. 
he washed and brushed electrodes are then assembled 
and formed in the ammonium borate. by keeping them 
under current for several days, the direction of the 


current Se MIRE Ty reversed. The formed plates 


have a light brown tint; the iron becomes covered with 
a film of oxide, and this film is not unessential, although 
it is often stated that the nature of the cathode of an 
electrolytic valve-cell is immaterial. . Biittner has 
observed that the electrolytic valve will not act if the 
light brown ferric-oxide changes into the black ferro- 
oxide, which happens when the cells stand idle for 
long periods. For this reason a cell is re-charged or 
re-formed when it has been unused for some time. 
The re-forming. is simply effected by sending a current 
from the battery throu h the cell tor ten minutes or 
less ; there i- a sp2cial resistance through which this 
charging current is passed in the switchboard, as we 
shall see. ; 
In single-car’ installation’ the cells are to stop 
currents of 40 volts. . A larger type of cell is used for 
ressures up to 110 volts; aigher voltages are stopped 
y several cells grouped in series. The cells, of the 
dimension; above stated, contain ten aluminium and 
eleven iron electrodes. Each aluminium electrode is 
able to stop 5 amperes ; for stronger currents several 
cells are coupled in parallel. The cell-containers are 
iron boxes, 340 millimetres (14in.) in length, which fit 
into wooden boxes, as shown in Figs. 11 and12. The 
electrodes themselves take up 210 millimetres ; a good 
deal of space is left for the electrolyte, which, as we 
said already, is replenished with ammonia of density 
0.94, in summer —_—- every four days, in winter at 
intervals-of ten days or more, When a cell gets hot 





while acting, more ammonia is needed ; cells not to be 
used for some time are emptied. A 50-ampere cell 
weighs, complete, 88 lb. 

e automatic switches, which some railway com- 
panies prefer to the aluminium cells, are explained 
in the diagram, Fig. 13. The core 4 of the electro- 
magnet is provided with a fine winding c, forming a 
shunt direct from the dynamo terminals, and with the 
stouter winding d, which is directly coupled with the 
positive dynamo-pole, and indirectly with the negative 
vid the batteries and lamps. The latter connection 
comprises the three contacts e, e’, and ¢”, which are all 
interconnected. O ite these contacts are the corre- 
sponding parts h, h’, and h”, likewise interconnected. 

he two contacts, e” and fh”, are formed of small 
cylindrical carbon brushes, adjustable in their 
metallic fittings, and opposite them are the movable 
brushes ¢”’ and h’’, As soon as the dynamo starts, 
current will flow through the winding c, and the core 
b will'thus be energised. As the magnetisation in- 
creases, the armature lever f will be attracted, and 
the contacts e”’ and h”’ will press inst e” and 
h", while e’ and h! will bear against the spring g ; the 
d cirquit, which is the main circuit of the dynamo, 
will thus be closed, and. the strong magnetisation of 
the core by both the coils c and d will keep the con- 
tacts hard on. : When the dynamo voltage has come 
up to‘the battery voltage, current will no longer pass 
through the coil d, and coil c will be unable to main- 
tain the pressure at the contacts ; the main current d 
will then be broken, and the battery will alone feed 
the lamps. To prevent undue sparking at the spring 
contacts, the gaps are se arranged that the carbon 
brushes will operate first in closing and opening the 
circuit. 

The general connections will be better understood 
from the diagrams, Figs. 14, 15, and 16, which in their 
lettering do not agree.with the small diagram of the 
automatic switch. Though the switches are by no 
means complicated, arrangements have to be made to 
meet the three conditions that may arise when the 
train is in motion :—(1) The lamps are burning ; (2) 
current is neither required for the lamps nor for the 
battery ; (3) the battery wants recharging. Dynamo 
and battery are so dimensioned that the battery will, 
as a rule, only have to be charged while the lamps are 
burning ; during daylight the dynamo turns without 
excitation. When the battery should want re-charging 
during day-time, though the lamps are off, the two- 
pole switch s is closed; the exciting and battery 
circuits are then closed. The switch A can also be 
actuated for charging the batteries; the lamps have 
to be cut out in that case, however, if not wanted, 
with the aid of the switches ¢. The main switch h is 
a three-pole switch, as it controls the exciting circuit, 
the positive side of the lamps, and the common return 
connection of the lamps and battery. The switch o 
is the ial switch already referred to required only 
for mee me te the aluminium cell } through the re- 


sistance w; o is opened —_ after a few minutes. | case, 


The field rheostat is marked c ; d,,d., and d, are fuses, 
l is the special resistance for the lamp k. 

Fig. 14 exemplifies the first case alluded to, when 
the Siane are burning; the train is in motion. 
Switch h is closed, s left open. Part of the dynamo 
current goes from the positive terminal to contact /,, 
and through the shunt c to the field M, back to the 
negative terminal. Another part flows through the 
aluminium cell }, to divide once more. The one part 
passes through d, and the battery g, the other through 
h, and d, to the lamps. The two branches reunite 
after leaving the battery through fuse d,, and the 
lamps through the switches ¢, and return via h; to the 
negative terminal. 

n the second diagram, Fig. 15, current is not 
wanted at all. Both the switches / and sare left open. 
The field circuit is interrupted; the dynamo turns 
with the axle, but does not generate any current 
except the small amount due to the remnant field ; 
this current is taken up by the shunt v, w. 

The third diagram, Fig. 16, explains the exceptional 
case that the battery should require charging up, 
though the lamps are not burning. The switch h is 
left open, but s is closed. The positive current flows 
again in two branches. The one partial current goes 
to s, and back to c and M; the other part flows 
through }, d,, battery, d, and s,, back to the negative 
terminal. ‘The lamps are cut out at A, but will light 
up when A is closed. 

When the automatic switch, illustrated in Fig. 13, 
is used, the aluminium cell switch and its resistance 
are omitted, while the connections for the fine winding 
of the core of the electromagnet have to be added ; 
otherwise the connections remain unchanged. The 
guard has, as a rule, merely to open and close the 
main switch h; printed special instructions are given 
for the case ia which switch s should have to be closed. 
Switch A is manipulated, turned up or down, in the 
larger installations, without opening the switchboard- 
case, which is kept under lock ; the door of the iron 
case has an opening, through which the international 
key of the guard fits. These last remarks refer to the 


very simple switchboard of a single-car installation ; 





there are no meters, only sockets for receiving the 
plugs of portable current-meters if necessity shoul 
arise. hen the switchboard is. put up in the guard’s 
van it comprises a voltmeter and an amperemeter, ani 
the case is fitted with a glass door. The upkeep of 
the installation is left to the undertaker—in the case 
of the German railways, the Gesellschaft fiir Zugbe- 
leuchtung. 


THE PHYSICAL SOCIETY OF LONDON, 

A SPECIAL general meeting of the Physical Society of 
London was held.on June 12, Dr. Charles Chree, F.R S , 
President, in the chair, at which the resolution passed 
at the special general meeting on May 22 was confirmed. 
An ordinary meeting of the Society was then held. 

A paper by Messrs. E. Bellini and A. Tosi on “ Ex- 
periments on a Directive System of Wireless Telegraphy” 
was read by Mr. Tosi. The authors describe the results 
obtained in the course of, their work upon a further de- 
velopment of their original directive system. 

Tn the earlier method previously described (Electrical 
Enyineering, ii., page 771, 1907, and iii., page 348, 1908), 
it was not ible to say from which side of the re- 
ceiving station the transmitted waves arrived, for though 
the radiation was practically confined to the plane of the 
aerial system, it was emitted equally in the opposite 
direction to that desired. 

_In the new unilateral system the waves are sent ina 
single direction only, and the problem of getting rid of 
the perenne pn f extending radiation has thus been solved. 
The method adopted consists in superposing a bilateral 
directive system, as previously described, upon an ordi- 
nary or vertical antenna system. Since the two half- 
diagrams of the directive aerial are opposed in phase, it 
follows that when the two systems (directive and vertical 
antenna) are simultaneously excited and in phase, the 
one half of the directed radiation will add itself to, and 
the other half subtract itself from, the radiation due to 
the vertical antenna system. The diagram of the vertical 
antenna system being a circle, the resultant diagram of 
the superposed systems will, for the case where these are 
in phase as regards excitation, be a cardioid whose maxi- 
mum radius vector is double that of the diagram of the 
directive system alone. Since, then, the directive system 
is able to vary the direction of its maximum emission by 
means of the radiogoniometer, it follows that by moving 
the position of this latter it is poesible to shift the 
direction of thé resultant emission represented by the 
cardioid, in a corresponding manner. Several energy 
diagrams obtained by means of the thermogalvanometer 
are reproduced in the paper, and these show that, even 
where the excitations are not éxactly in phase, the only 
result is a slightly less good diagram. Diagrams of the 
scheme of connections employed during the taking of the 
energy diagrams are also given. 

The same principle of the superposition of the two 
systems has been applied to the case of the reception. In 
this case a phase displacement of 90 deg. in the excitations 
is produced in a suitable manner, and in this way, when 
the pointer of the radiogoniometer is directed, say, 
towards the transmitting station, the reception is a 
maximum, whilst when turned at 180 deg. from this it 
is & minimum, or zero. Diagrams of received energy 
and of the connections employed are also given in this 





The system of unilateral directive wireless telegraphy 
described in the present paper is of special interest 
owing to the facility with which it is possible to change 
over from one system to the other, thus, from the ordi- 
nary vertical antenna system to the bilateral directive or 
the unilateral directive, or vice vered. The aerial arrange- 
ments, moreover, remain exceedingly simple. eae 

When « message from a station of unknown position is 
expected, the vertical antenna or ordinary system would 
be employed ; on once effecting reception, one can pass to 
the bilateral orunilateral directive system and thus deter- 
mine the direction and on which side the transmitting 
station lies, at the same time making oneeelf independent 
of other transmissions. 7 

In the same way, with the transmission, the vertical 
antenna would be employed for calling up an unknown 
station or for simultaneously sending to several stations ; 
on once getting a reply the operator can then readily 
determine the position of the receiving station, with the 
aid of the unilateral system, and thenceforth will trans- 
mit solely in that direction. 

Attention is called to the advantages which such 4 
directive system offers in the case of the commercial ser- 
vices, as well as for military and naval purposes. 

Dr. Fleming said that he had lorig been acquainted 
with the interesting experiments of the authors of this 
paper, and desired to express his gr age | on the 
skill and inventiveness with which these investigations 
had been prosecuted. He was glad to cee that the 
experiments of the authors confirmed in many ways the 
theory which he (Dr. Fleming) had given of the operation 
of a bent antenna as pea tpt . Marconi. ; 

When Mr. Marconi read his paper at the Royal Society 
in March, 1906, arog his experiments on directive 
telegraphy, he gave no theory in the matter, but Dr. 
Larmor pointed out in the discussion that an antenna 
partly vertical and partly horizontal was uivalent to 
the eum of a magnetic oscillator and an electric oscillator, 
and shortly afterwards he (Dr. Fleming) had gone more 
carefully into the matter mathematically and showe 
that the observed effects could be accounted for on this 


Both Mr. Marconi and he himself had obtained by the 
same methods as those employed by Messrs. Bellini a0 
Tosi the same type of -shaped radiation curves ob- 
tained by the authors of the paper by combining togethes 
the effect of closed and open oscillators. Although thi 
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theory had been criticised by Dr. Mandelstam lately, yet 
nevertheless there did not seem sufficient grounds for 
objecting. to it. Mr. Marconi as everyone knew, 
employed directive antenne for a long time a in_ his 
power stations at Poldhu and Clifden, and had also given 
demonstrations showing that the position of ships out of 
sight could be located ty means of such receiving directive 
antenne. Nevertheless, Messrs, Bellini and Tosi 
worked out extremely ingenious arrangements for deter- 


mining the direction of the radiant point without moving. 


the antennz themsélves. He (Dr. Fleming) had 
shown that, having the power to locate the radiant point, 
two stations equipped with such antennz at a known dis- 
tance apart could by simultaneous observations determine 
also the distance of the radiant point, and this might 
become important in connection with marine work. 

It ought also to b3 noticed that Dr. F, Braun, of Stras- 
burg, had by the employment of three open antenne 
having oscillations in them of definite phase difference, 
been able to obtain radiation ¢urves haviog the form of a 
cirdioid similar to some of those given by the authors of 
the paper. 

Dr. W. H. Eccles warmly congratulated the authors 
upon their beautiful and original method. On this method, 
by merely rotating a small coil of wire on the table, a 
fixed aerial directive system of any sjze was made to do 
what could otherwise only be done by turning the whole 
system of aerial wires in azimuth. The essence of the 
system was the piece of apparatus styled the ‘‘radio- 
goniometer,” which, by causing appropriate component 
radiation from two fixed wire triangles set at right angles, 
brought about a‘ resultant radiation in any direction 
desired—jast as if a virtual aerial of the full-size of the 
fixed aeriuls were being rotated in the air. Someone had 
compared the result so achieved with that obtained by 
Marconi’s well-known arrangement of a number of fixed 
bent antenne with their horizontal portions directed 
from a centre to various points of the compass. Apart 
from the fact that it is rarely feasible to fix up a lar, 
number of antenne, the radiogoniometer method has the 
advantage that the direction of transmission or reception 
can be altered perfectly smoothly; so that if it can be 
used, as stated by the authors, accurately to about one 
degree of atc, the radiogoniometer is the practical equi- 
valent of 360 bent antenne. 

The looped aerials used by the authors did not seem to 
the speaker to be the best kind of; radiator for utilising 
the principle they had developed. The radiogoniometer 
would prove to be capable of giving excellent results 
with two fixed antenne of the bent type set at right 
angles, one, for exampte, in the meridian plane and _ the 
other in the east-west plane. The two loo aerials of the 
authors may each of them be assimilated to a pair of 
vertical antennx emitting waves of 180 deg. phase dif- 
ference, and with the assumption that for a single vertical 
aerial the inverse square law holds for the propagation of 
electrical effects from a single aerial, the speaker showed 
by aid of the ordinary equation of wave-motion that 
a looped antenna obeying the condition stated emitted 
two waves of equal period, of phases differing 90 deg. 
and 180 deg. respectively from the phase of the radia- 
tion from either side of the loop, and of. amplitudes 
having a ratio proportional to \/xz. This means that one 
portion of the resultant radiation oba3ys an inverse square 
law and the other portion an inverse cube law ; the latter 
portion is the more important of the two when the dis- 
tance xis small, the former is the more important when 
the distance x is much greater than the wave length }. 
This explains why Dr. Fieming’s measurements of the 
radiation from closed oscillators, which were carried out at 
short distances, gave small promise of powerful propaga- 
tion to a distance, and why Messrs. Bellini and Tosi 
had found as a fact that, good propagation occurred to 
great distances, 

_As regards the phases of the two portions of the radia- 
tion, the important portion for wireless telegraphy— 
namely, that obeying the inverse equare law—was 90 deg. 
out of phase with the near side of the loop; and thus it 
is clear that the vertical aerial the authors had used to 
cancel the radiation to one side of the sending station 
must for that purpose emit radiation 90 deg. out of phase 
with the near side of the loop. Messrs. Ballini and Tosi 
had aaa this conclusion in the course of their experi- 
men 

After eliciting that the power supply to the primary 
of the induction coil for the Dieppe-Havre experiments 
was 500 watts, Dr. Eccles concluded by remarking that 
the authors were —— of special congratulation because 
in their method of unilateral transmission by phase and 
latensity adjustment of several radiators they had eluded 
the difficulties of managing the phases that had apparently 
baftied F. Braun when he was using the same principle. 

Mr. W. Duddell complimented the authors upon their 
paper, and asked for the wave-| of the waves given 
out by the transmitter. He also asked what would be the 
effect of opening the clossed antenne at the top. 

Mr. Tosi, in reply to- Dr. Fleming, stated that Braun’s 
cardioid d m was a theoretical diagram only; the 
method h not succeeded, and no actual pS Al 
ree aherrmannaiey bat ever been shown. 

Referring to the similarity which Dr. Fleming sid the 
pear-shaped diagram of Marconi bore to the authors’ 
diagrams, Mr. Tosi could only i | that they had purposely 
shown some bad diagrams as well assome goodones. The 
= diagram of Marconi’s corresponded to the authors’ 


ad diagram. With the Marconi horizontal aerial it | lead 


would, moreover, be necessary, as Dr. Eccles had pointed 
out, BA 360 “ # Ranges _to obtain ms yegre 4 
a rf) radiant int eq to that 
Sc eer aay ee a oa 
is re i’s - 

shaped diagram, it is dafficalt to cedaiond why the 
trans-Atlantic messages from Clifden to Glace Bay are 





readily picked up off the Algerian coast, at right angles 
to the line of transmission. . 

In reply to Mr. Daddell, he said that the wave-length 
of the waves employed was from 350 to 400 metres. 

A pai on ** The Lateral Vibration and Deflection of 
Clamped-Directed Bars” was read by Dr. J. Morrow. _ 

This is an investigation of the problems which arise in 


had | connection with the lateral vibrations of clamped-directed 


bars. The term ‘directed ” is used to describe the ex- 
tremity of a bar which is constrained to maintain its 
original direction, but is free to take up any position of 
lateral deflection. These terminal conditions are men- 
tioned in Rayleigh’s ‘‘Sound,” but are dismissed en the 
ground that the directed end ‘cannot be realised experi- 
mentally. In the present paper, however, if is shown 
that the “directed” end is of great’importance ahd of 
frequent occurrence in engineering practice ; and, further, 
that, by the aid of a simple device, 1t can easily be investi- 
gated inthe laboratory. . er 

The first problem is the ordiaary one of a bar, vibrating 
under the effect of its mass alone. The frequencies of 
the fundamental and harmonics are deterniined. . T 


nodes found. . : x 

When the bar vibrates undér the influence of a longi- 
tudinal force in addition ‘vo its own miass,‘the problem 
is more difficult. The solution is exact up to‘a certain 

int, after which it is assumed that: the longitudinal 

orce is confined within.certain limits. An approximate 

solution is then obtained, which should be satisfactory for 
nearly all purposes. : 

Other portions of the paper deal with further cases of 
loaded and unloaded bars, both with and without longi- 
tudinal force. In each problem means are supplied by 
which the necessary magnitude of the constraining couple 
at the directed end can be found. 

When the mass of a bar, in addition to that of a con- 
eentrated load, is taken into account, the method used is 
that of continuous approximation previously ———— 
by the author. The method is found to be as readily 
applicable to this as to other cases. _ 

n the last section an account is given of a few experi- 
ments on clamped-directed bars, and the results are seen 
to be in complete agreement with the theory. The paper 
also contains the solutions of some cases of déflection 
under static loads. 

A paper entitled ‘‘ On the Resistance of a Conductor of 
Uniform Thickness whose Breadth Suddenly Ohanges, and 
~ 4 Shape of the Stream-Lines,” was read by l’rofessor 


A knowledge of the resistance of a conductor whose 
section suddenly changes is of considerable practical im- 
portance, but mathematical difficulties have prevented 
an exact solution of the problem. Lord. Rayleigh has 
given an approximate solution of the case in which a 
cylinder of circular section is joined at one end to the 
a surface of a large conducting solid ; and Professor 


icks has solved the case of a wire of small diameter | ¢ 


ending in the surface of a conducting sphere. The mathe- 
matical difficulties of the problem disappear if the con- 
ductors are of rectangular section and one dimension—e.g., 
the thickness remains constant, while the breadth sud- 
denly changes, and the two are joined together either 
with their axes or with two sides collinear. The paper 
shows thap the resistance bstween two transverse sections 
through points situated at considerable distance from the 
change of section on > sides of it is equal to the 
sum of the resistances of the Da age of conductor between 
each of the two sections and the change of section, each 
considered as part of an infinite length, plus the resistance 
of a length of either conductor equal to its breadth multi- 
plied by an expression given. 

Dr. Russell congratulated the author on having ob- 
tained the exact solution of an important problem, and 
thanked him for giving it in a form in which it could be 
utilised readily by electricians. Somewhat similar pro- 
blems are of frequent occurrence in practice; in particular, 
he instanced the measurement of the resistance of the 
bonds connecting the rails in electric tramway systems. 
The difficulty in this case is in knowing where the’ rail 
ends and the bond begins. 

A small variation in the position of the potential con- 
tacts makes a large variation in the reading of the galva- 
nometer. In many cases the only way of attacking the 
problem is to calculate the resistance from the known 
resistivity of the metals by the approximate method in- 
dicated by Maxwell. An exact solution, therefore, like 
the one obtained by the author, would be of great value 
in checking the accuracy of the approximate method. 

A paper on ‘‘ The Inductance of Two Parallel Wires” 
was read by Dr. J. W. Nicholson. When direct and 
return-currents flow in two wires of great length, and 
the alternation is not rapid, the effective self-induction 

r unit length of the system may be calculated readily 

y simple integration. If the wires have radii, b, and 
permeabilities 4, v, and if C be the distance between their 
axes, : 
L = 2 log c/ab + 4(u + v). 


This formula is often of little practical use when the fre- 
uency of alternation is several thousands. per second. 
uch frequencies are of constant use in practical work. 

For example, in the measurement of small inductances by 

Mr. Campbell’s method it is necessary to employ long 

3 in order to keep them at some considerable distance 

from the bridge and other circuits. The self-induction of 

these raed ag 2 ¥ and a calculation of its valueis 
very desirable. @ general case ts very great 
mathematical difficulty, but the solutions given in the 
een appear to include most cases of practical utility. 

mode of proof depends upon a transformation of'a 
harmonic series containing the Bessel functions of type 





kn finite at infinity to a similar series with respect to a 
new origin. 

Mr. A. Campbell congratulated the author, and said it 
was often desirable, when eeecenting Se artes, to 
check the results by calculation. ‘I'he author’s formule 
would be useful in finding the inductance of parallel 
leads, although this was best obtained experimentally as 
& separate experiment. 

Dr. sell eaid. that it required considerable mathe- 
matical skill.and great patience to attack this ‘problem, 
and so he thanked the author for having obtained a solu- 
tion sufficiently accurate for practical purposes. He 
pointed out that the formula would have to be used with 
caution at very high Sees as the capacity current 
was then appreciable... He suggested to the author that 
he should compute the kinetic ériergy of the jons or elec- 
trified particles’ by the motion of which modern theory 
explains the phenoniena of the electric current. It has 
hitherto been the custom to assume that the self-indact- 
ance of a current flowing in a circuit can be calculated by 
finding. the magnetic energy only, and this is what Dr. 


he} Nich has done.» If we accept modern theory, how- 
equation of the curve assumed at any instant © by the, 
elastic central line is obtained, and the positions of the 


ever, we must admit a peed of the total en of a 
current is due tothe kinetic energy of the ions. To take 
this into account it is necessary to add the term > m v°/i* to 
De. Nicholson’s solutions, where’ m is the mass of an ion, 
v the mean velocity given to it by the electromotive force, 
and ithe current. In the case of metallic conduction 
this term’ is» in’ general negligible compared with thuse 
found: by the author. In cases, however, where the cur- 
rent takes place through gases—as in vacuum tube light- 
ing—the -value of the correcting term Mh game 2, 
owing to the high moan: of electrified particles. 
In a paper to the Ria iety on the measurement of 
a current through an X-ray tube, Mr. Daddell recently 
described some very interesting phenomena which he had 
noticed during his difficult but very successful —— 
ments. The soeer thought that probably some of t: 
effects might explained by taking into account the 
kinetic energy of the moving ions. 

A paper by Dr. Barkla and Mr. Sadler, on ‘‘ Homo- 
gencous Secondary Radiation,” was read in abstract by 
the Secretary. 

Two papers by Professor Morton, entitled ‘* Note on 
the Amount of Water ina Cloud formed by Expansion of 
Moist Air,” and ‘‘ An Elementary Treatment of the Motion 
of a Charged Particle in a Combined Electric and Mag- 
netic Field,” were taken as read. 








Fire-BrigaApE TENDER AND Reet anD Lapper Car- 
RIAGE.—Another motor appliance has just been handed 
over by the makers—Messrs. Merryweather and Sons, 
Limited—to the London Fire Brigade, in the form of a 
petrol-driven brigade tender and reel and ladder carriage. 
This is the second of an order for two. This apparatus 
carries a large quantity of hose and gear, and a 35- 
gallon cylinder worked by compressed for use in 
extinguishing small fires. The ladder, carried on an iron 
ramework over the carriage, is tel ic, and may be 
raised to a height of 25 ft. Accommodation for eight 
firemen .is provided on the vehicle, which will travel at a 
speed of 25 miles per hour. 

BoarD or Trapg RePorT ON THE ACCIDENT ON THE 
Giascow Corporation Tramways.—Colonel Yorke’s 
report to the Board of Trade, on the accident that occurred 
on the Glasgow Corporation tramways on January 3, 
again affords support to the oft-quoted statement that 
serious events spring from small causes. It appears that 
in the car to which the accident happened, and which, 
perhaps, it will be as well to remind our readers, got out 
of control and ran down Bell-of-the-Brae Hill between 
Rotten Row and George-street, with the result that the 
motor-man and a lad on‘a dray were killed. On this 
car one of the controllers was slightly out of order, and 
the ——— handle’ at this end of car could not be 
detached and:taken to the other end on the completion of 
the journey prior to that on which the accident happened. 
The cause of this was subsequently found to be a pivot 
stud at the top of the reverse interlocking pawl, which 
had becomé unscrewed. The interlocking thus 
became jammed and the reverse lever could not be 
moved in either direction. For this reason the car 
was sent out by the inspector with the reverse handle 
at the back end in the forward position and with 
none at all at the front end, a state of affairs which 
Colonel Yorke severely censures. Although proof is 
not possible, Colonel Yorke na that on account of 
the reversing handle at the back end being in this posi- 
tion the controller spindle or handle would be free to 
move, and may actually have moved, unwittingly, 
in removing the handle to the fronterd of the car for 
the new journey. If such a displacement occurred, and a 
slight contact was made in the controller, on the controller 
handle at the other end of the car being mcved to the 
braking position, the motors would be short-circuited, 
and the magnetic track-brake would not act. This, it is 
suggested, is what occurred; the magnetic brake failed 
for this reason, and the car fot beyond control. The 
driver was also knocked off before he had had time to 
turn to his hand-brake. By sending the car out without 
a reversing handle at the front end, it is pointed out that 
the driver was deprived of two out of four of his means 
of checking the car—viz., he was unable to reverse the 
motors or to short-circuit them while acting as gene- 


rators. He only had the hand-brake and the 0 
track-brake, the latter, as suggested, being probably ous 
of use. It is only fair to add that both the little defects 
which circumstances point out as the cause of this acci- 
dent are of easy remedy, and the manufacturers, the 
British Westinghouse Company, have taken steps to 
introduce the necessary alterations in future. controllers 
on this (No. 90) pattern, 
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STEAM-WINCH COALING-BARGE. 


CONSTRUCTED BY MR. THOMAS WHITE, ITCHEN FERRY, 


SOUTHAMPTON. 
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CoaLine recently in Southampton Water, H.M. | Steam-Coal Com , Limited, own two 
cruisers Argyll, Hampshire, and Roxburgh took coal on | such barges, bui Mr. Thomas White, 
board at rates working out at 102.3, 97.6, and 107.3|Chapman’s Yard, Itchen Ferry. The barge 
tons ‘per hour respectively. The quantities shipped | Barbet, of which we give illustrations, is 
were 900 tons in the case of the first two, and 1100) 58.7 ft. in length, 17.25 ft. beam, 8 ft. in 
tons in the case of the last-named vessel. This work | depth, and of a registered tonnage of 43.53 
was done with the coal-barges placed alongside the| tons. The general arrangement will be clear 
ship to be loaded, while outside the coal-barge was | from Fig. 1, reproduced hen a photograph, 
made fast a steam-winch barge working hoisting-gear, while Fig. 2 gives a plan of the machinery, 
of which the pulley was slung above the ship’s ports. | and Fig. 5a custivanl dovetion through the 
A man stood at each port to tip the skips as soon as| hull. From these figures it will be seen that 
hauled up, full, from the barges. the row of winches is to one side of the centre 

The barges employed for this work were of the type | line of the barge, the vertical boiler being 
shown in Ito B, annexed, The Powell Duffryn/| placed in a well towards the otherside. The 
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GRAHAM’S TWIN-COUNTER FOR GAS-ENGINE. 
CONSTRUCTED BY MESSRS. SCHAFFER AND BUDENBERG, ENGINEERS, MANCHESTER. 
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Fie. 1. 


winches are direct driven by a horizontal compound 
engine having cylinders 94 in. and 14 in. in diameter 
by 9-in. stroke, and developing about 38 horse- power 
at 200 revolutions per minute. This engine will be 
seen in plan in Fig. 2 in the centre of the line of shaft- 
ing, an elevation of it being given in Fig. 3. In order 
to reduce the wear of the working ‘parts, &c., it is 
entirely enclosed in dust-proof casings. The boiler is 
of the vertical multitubular dry-back type, 11 ft. 6 in. 
high by 5 ft. in diameter, working at a pressure of 
100 lb. per square inch. 

It will be seen that on this barge there are eight 
winches, all driven off one line of shafting. These 
are shown in plan and elevation in Figs. 2 and 4, 
while in Figs. 6 and 7 are given elevation and plan of 
a winch to a larger scale. From these latter figures 
it may be seen that they are friction-driven, being 
thrown in and out of gear by a treadle and handle. 
The winch-shaft is mounted in eccentric bearings, 
which are tilted when throwing the winch into gear, 
bringing the centres of the driving and the driven 
shafts closer together, and thus engaging the friction- 
wheels. The barges are guaranteed to lift 5 cwt. at 
each winch simultaneously, so that with the eight 
winches 2 tons can be handled continuously in less 
than two minutes. Above each winch, on a frame, 
will be noticed a swivelling pulley for the rope lead to 
the winch-drum. 


Normally the boiler-feed is by injector, but a 
vertical duplex feed-pump is also fitted, with 
connections to four large fresh-water tanks. This 


pump is also arranged so as to pump out the bilge 
and deliver overboard ; it will also pump sea-water 
and deliver on deck by a hose, for washing down. 
We may add that the framework of the barge is of 
oak, and the planking of pitch pine. 

The winches, engine, boiler; &c., were supplied by 
Messrs.- Clarke, Chapman, and Co., to the order of 
Mr. Thomas White. This barge and also the other 
similar barge, constructed by Mr. Thomas White, 
started coaling immediately it left the builder’s yard ; 
in fact, the first coaling operations in which the 
Rarbet was engaged were those of which we give the 
figures at the commencement of this article, which, 
of itself, is sufficient proof that the working of the 
barge and machinery was satisfactory in every way. 





German Meratturcy.—The production of pig in 
Germany and the Luxembourg in May amounted to 


1,010,917 tons, as compared’ with 1,094,314 tons in May, 
1907. The aggregate output for the first five months of this 
year was 5,093,296 tons, as compared with 5,311,617 tons. 




















{ {GRAHAM'S TWIN-COUNTER FOR GAS- 
ENGINES. 

WE illustrate on the present page a new type of 
counter for gas-engines. This, as will be seen from 
the general view, Fig. 1, is fitted with two dials. On 
one of these, marked C in our engraving, is recorded 
the number of compressions of the charge, which in the 
Otto type of engine is half the number of revolutions 
made, and on the other, lettered E, the number of ex- 
plosions. The construction of the instrument is clearly 
shown in the detail views reproduced in Figs. 2 to 7. 
The counters are operated by the pressure inside the 
engine cylinder, so that actual explosions only are 
recorded on the explosion -counter, whereas, where 
this counter is mechanically actuated from the gas- 
valve gear, an explosion may be recorded even when 
a misfire takes place. As will be seen, the instrument 
a screws on to the ordinary indicator cock, 
but this fact does not prevent the simultaneous use 
of an indicator, since, as shown in the sectional view, 
Fig. 2, the main casting F, which screws on to the 
indicator-cock by the coupling-nut G, has a vertical 
passage-way through it at L, and at the top is 
serewed to take an indicator-cock. When the 
indicator is not in use, this cock is replaced by the 

lug N, the stem of which reaches down to a level 
just clear of the side passages shown at Oand O. In 
the event of a compression, or explosion, gas passes 
through these side rs. a driving back on to their 
seats the valves H, the stems of which pass through the 
screwed plugs K. At the tail each stem bears on one 
arm of a bell-crank lever M, and pushing this away, 
drives up the rod T against the pressure of a spring 
inside the box Q. The reciprocation of the rod T thus 
produced actuates the counter in the usual way. Stops 
are provided at each end of this rod to limit its motion 
and to prevent shock being transmitted to the counter 
mechanism. By screwing the spring-box Q up or down 
the resistance of the corresponding spring can be 
diminished or increased. When the is, say, half- 
way up the corresponding counter will record each 
compression, whilst if screwed fully down the spring 
will be so stiff that the valve H coi nding to it 
will not move under the compression pressure, but 
only under that developed on the explosion. A lock- 
nut shown at R keeps the spring-box in position, when 
once adjusted. The openings at O through which the 
seer reaches = valves H = P-ne: nee screw- 
plug valves, providing a means o' justing the - 
sure transmitted to H and H, ; . est 








two valves H is driven back on to its seat in the 
sleeve K, and in this motion carries back with -it the 
short arm of the bell-crank M, thus actuating the 
corresponding counter. The other valve H_ remains 
on its seat, as the pressure is not sufficient to overcome 
the resistance to which its spring is adjusted. On the 
explosion of the charge, the valve fir-t named, being 
already on its seat, cannot move further back, so 
remains stationary. The second valve, however, being 
driven back under the high pressure developed on the 
firing of the charge, actuates the explosion-counter. 

By adjusting the springs either counter can be made 
to count explosions or compressions, and by means of 
the milled Sais shown at SS, Fig. 3, the letters E 
and C can be changed, to correspond, on the dials of 
the counters. Provision for taking up wear is afforded 
by the screw U in the long arm of the bell-crank, which 
is locked in the position desired by the lock-nut V. 
A hook for a watch is provided near the top of the 
central column, as shown in Fig. 1, and to prevent 
the transmission of heat to the watch this hook is 
arranged at the end of a long spiral, as indicated, 
which, of course, is always kept cool by radiation and 
convection. 

The desigan of the counter is due to Mr. J. Graham, 
of Southport, and the instrument is manufactured by 
Messrs. Schiffer and Budenberg, Limited, of Man- 
chester. 





INTEENATIONAL CONGRESS OF THE R&FRIGERATING IN- 
pusTRIEs. —We are informed that the date of the Inter- 
national Congress of Refri ting Industries, to be held 
in Paris, has now been fixed for October 5 to 10 inclusive. 
The work of the Congress will be divided into sections, 
each of which for convenience is again subdivided. 
Section I. will deal with low temperatures and their 
general effects, this subject being divided into three 
sub sections. Section II. is concerned with refrigerating 
appliances, and will be dealt with in two sub-sections. 
Section III. Refrigeration as applied to food (six sub- 
sections). Section [V. The application of refrigeration 
to horticulture, gy eg a and other induatries 
four sub sections). tion V. The application of re- 

igeration in commerce and tran (three sub-sections). 
Section VI. islation (dealt with in two subsections. 
A great deal of interest has been shown in this forth- 
coming international congress, which is the first of its 
kind to be held. The British committee is a very 
one, and a paubet of wen Soon — oa 
country are ing papers at gress. place 
now fixed for the eeasion is the Sorbonne.’ The honorary 
secretaries of the Btitish committee, from whom further 





The working of the —t will now be obvious. 
On the compression stroke of the engine one of the 





particulars may be obtained, are Messrs. R. M. Leonard 
and G. Lovy-Coen, $, Oxford-court, Cannon-street, E.Q' 
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NOTES FROM THE NORTH. 

Glasgow Pig-Irom Market Lat Thorsde y 
-Iron arket.— Last 0 y morning 

no dealing of any kind took place in the pig-iron market, 
but the tone was firm, with sellers of Cleve warrants 
quoting Sls, 44d. Geak Wit, ak. tnaiite, cal tee, Gees 
months. In the afternoon the market was steady, bub 
the business was confined to one Cleveland warrant at 
5ls. thirteen days. At the close of the session eellers 
quoted 51s. 3d. cash, 51s. one month, and 50s. three months, 
and there were buyers at 51s. cash. On Friday mornin 
idleness again prevailed, and the tone was unchanged. 
Cleveland warrants were quoted at the close at 5is. 34. 
cash and 50s. 04d. three months sellers. In the afternoon 
no improvement took place, and the market was again quite 
idle. ‘Quotations were a little easier at 51s. cash, 50s. 74d 
one month, and 50s. three months sellers, and there were 
buyers at 50s. 10d: cash.'’ On Monday morning the market 
opened with a firm tone; and 2500 tons of Clevéland war- 
rants changed hands a} from 61s. 3d. to 5ls. 14d: cash, 
with sellers over at the latter figure, and at 50s. 74d. one 
month with sellers over. Three months warrants were 
quoted a shade dearer'at 503. 14d. In the afternoon the 
market: was very quiet, and only one lot of Cleveland 
warrants was done at 51s. 2d. cash, with sellers over at 
that figure, The other closing quotations were unchanged 
“4 50s. a one month and 50s. 14d. three months 
ers. On 
one Cleveland warrant changed hands at 49s. 11d. three 
months. The closing — were easier with sellers quoting 
50s. 104d , 503. 44d. one month, and 493. 1 three 
months. . There were sellers of hematite at 593s. cash, but 
no buyers. In the afternoon the market was again dull 
in tone, and the business consisted of 1500 tons Cleveland 
warrants at from 50s, 84d. to 50s. 9d. cash, with buyers 
over at 50s. 84d., and sellers at 1d. more. The other 
— quotations were 503. 44d. one month and 
492, 10d. three months sellers. hen the market 
opened to-day (Wednesday) there was very little doing, 
and the total turnover was one lot— 500 tons—of 
Cleveland warrants at 50s. 9d. cash, but the close 
was firmer at 51s, cash sellers. Forward iron was 
also firmer at 50s. 6d. one month sellers, but 1d. easier 
at 493, 9d. three months sellers. Hematite was quoted 3d. 
down at 583. 9d. cash sellers. In the afternoon the tone 
of the market was easy, and only one lot of Cleveland 
warrants changed hands at 50s. 44d. one month. Abt 
the close of the session sellers quoted 50s. 104d. cash, 
50s. 5d. one month, and 49s. 9d. three months. ematite 
was again weaker at 583. 3d. cash sellers. The following 
are the market quotations for makers’ (No. 1) iron :— 
Olyde, 61s. 6d. ; ler, 62s. ; ie, 62s.; Sum- 
merlee, 88s. (all 


; 68s. ; 688, 
shi atG w) ; Glengarnock (at Ardrossan), 62s. 6d.; 


Shot Leith), 63s. 6d. ; and Carron (at Grangemouth), 


Sulphate of Ammonia.—Sulphate of ammonia again 
to-day that some sales have just been made at 111. 10s. 
ton, and this may be taken as the price for prompt 
iness, Glasgow or Leith. Last w the shipments 
from Leith Harbour amounted to 2502 tons. 


Scotch Steel Trade.—The condition of affairs in the 
Scotch steel trade shows practically no sign of improve- 
ment. Producers still complain of the want of specifica- 
tions and of the difficulty experienced in keeping their 
works in employment. Not only is the home business 
quiet, but foreign orders are also scarcer. It is reported 
that the Admiralty have placed orders with two local 
firms for something like 1000 tons of plates. A further 
meeting of hh and English steel-makers was held at 
Carlisle lastTuesday, when the proposed closer working 
agreement scheme, which was recently discussed at New- 
castle, was again under consideration. The difficulties in 
the way have not, it seems, been overcome yet, but the 
promoters are sanguine. Another tt scheme for con- 
solidating the trade is rumoured. This one is a proposed 
combine of the British structural steel trade, and if 
arrangements are carried through, then we shall see a 
strong and = union, composed of, among others, 
many of the t firms in the trade. No alteration has 
been made in the last official list of prices. 


Malleable Iron Trade.—The malleable iron trade in 
the West of Scotland is no better than it has been for 
some months, and broken time still exists. The reductions 
recently made by the local producers have not resulted in 
much increase of business, ially to the associated 
makers, as the outside firms have just cut under them to 
the extent of from 1s. 3d. to 23. 6d. per ton. The foreign 
inquiries are not plentiful, and even when prospects look 
brighter the Belgian makers step in and secure the bulk 
of the business, 

Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
have been in receipt of rather more business lately, and 
the all-round demand is very satisfactory. Local con- 
sumers are plating cuties mcre freely, and the demand 
oa England is also better. The export trade is mode- 
ra 


Clyde Shipbuilding.—The shipbuilding industry on the 
Olyde is in none too thy a condition. On all sides 
the ory of ‘“‘no work” is in many of the 
principal yards staffs have been reduced. The scarcity of 
new orders is being severely felt. Messrs. William 
Hamilton and Co., Limited, Glasgow, have secured 
the contract to build a large steamer on the Isherwood 
method of ship construction. This vessel will be the first 
chins. The Alles Bkipbeiiting Ooupany lave serve’ 

i y have recei 
an’ order to build five hensebiets Re the Admiralty. 
Several other orders are rumoured; ‘chief of which are 


"Tuesday morning the tone was poor and only, 


cove a weak tone, and business is quiet. It is stated also 
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some on behalf of the Government, but nothing definite 
can be stated. fi ' . 
‘Lancashire Boiler-Plates Reduced in Price.—At a meet- 
ing of English ‘and Scotch boiler-plate makers; held at 
lisle on Tuesday last, it was agreed to reduce the 
price of Lancashire boiler-plates by 5s. per ton, making 
the new quotation 7. 7s. 6d. per ton. The reduction 
came into force the following day. 








Sincie;PHAsE WoRKING OF THE Swiss SEETAHBAHN.— 
Messrs. Brown, Boveri, and Co., of Baden, Switzerland 
have, after long deliberations and experiments, resolv 
to adopt single-phase carriages for the local standard- 
gauge line Wildegg-Emmenbniicke, which has a length of 
46.7-kilometres. e steepest gradient is 35.27 per mille; 
on the branch Beinwil-Miinster,-which is conneeted with 
this line,'the gradients rise to A ae mille. Most of the 
track runs along the high . . The energy is to ke 
brought up from the electricity works at Benzau in three- 
phase currents of 8000 volts nd 60 periods. At Beinwil 
two units of 1000 horse-power.are to be installed to trans- 
form these currents into single-phase currents. of 5000 
volts and 25 periods; another transformer station will 
probably be added later on. Both the ger and the 

oods carriages are to be four-axled, each axle to be driven 

y one single-phase motor through a single gearing ; 
trailer.cars will also be used. Each carriage is to be fitted 
with two transformers for regulating the speed; the 
current is to be taken from a trolley line. An extension 
of the line to Lucerne is planned. 


Tue Roya. Society or Arts.—The annual general 
meeting of the Royal yaa | of Arts was held on 
Wednesday last, the 24th inst., Sir Steuart Colvin Bayley, 
K.C.S8.1., C.I.E., chairman of Council, in the chair. ‘The 
business of the meeting was the reading the report of 
the Council on the work of the Society during the 
weet session, the 154th since the formation of the 

iety in 1754. The report, after a reference to the 
grant by His Majesty of permission to add the term 
“Royal” to the Society’s title, gave a summarised 
account of the various papers read and lectures delivered 
during the rae year. In referring to the award of 
the Albert Medal to Sir James Dewar for his low 
temperature investigations, special stress was laid on the 
power placed at the disposal of those interested in indus- 
trial applications of science by the provision of tempera- 
tures so far below any hitherto available, and it was 
suggested that before long this new power would find 
numerous practical applications. Amongst the lectures 
delivered under the various Trusts available for such 
purposes, the course of lectures on ‘‘ Industrial Hygiene,” 
te ag out of funds lefé some years ago to the 
ociety by Mr. Benjamin Shaw, was one of the most 
important. The aw: of a Medal, under the same 
Trust, to Professor W. Galloway, for his researches 
into the action of coal-dust in colliery explosions, was 
recorded. The number of papers worked at the 
examinations of the Society, just concluded, was well 
over 25,000, the highest number yet reached. The elec- 
tion of His Majesty the German Emperor, on the occa- 
sion of his visit to this country last year, as an honorary 
Royal member, was. mentioned, as was also the death of 
two other honorary Royal members of the Society—the 
King of Sweden and the King of Portugal—during the 
year. At the conclusion of the reading of the report, the 
result of the ballot for the election of the new Council 
was announced. His Royal Highness the Prince of 
Wales continues to hold the office of President, which he 
has filled since the accession of His Majesty in 1901. 


PROCEEDINGS OF THE INTERNATIONAL ASSOCIATION FOR 
Txstinc MareRiAts.—At the last meeting of the Council 
of the International Association for Testing Materials, 
held at Munich on April 11, 1908, the Council of this 
body resolved henceforth to publish Proceedings in the 
three languages—English, French, and German. This 
step will generally be welcomed, and it is to be hoped 
that the enterprise will meet with the encouragement and 
the assistance it deserves and needs. The annual sub- 


{scription of members is only 63., or 1.50 dols.; those 


wishing to join the Association should communicate with 
the Council member for Great Britain, Mr. Bennett H. 
Brough, general secretary of the Iron and Steel Institute, 
82, Victoria-street, S.W. We have received Nos. 1 and 2 
of the new Proceedings, which are to keep members and 
the Council in closer contact with one another. No. 1 
explains that the Council did not take this resolution 
without due consideration. The Proceedings are to con- 
tain business notices, the technical reports both of Con- 
gress pai and Congress minutes, and an index—begin- 
ning Vith Se tember, 1906, the date of the fourth Con- 
gress held at Brussels—of the researches published by the 
National Societies, researches published by the laboratories 
of different States, and accounts of investigations ap - 
ing in various periodicals, as selected by the Council. The 
i will give the titles and scope of contents. No. 2 of 
the Proceedings contains the preliminar mme of 
the fifth International Congress, which is to meet in 
emer in the Baginning of September, 1909, under 
the presidency of Mr. er Foss. Our readers may 
remember that the Materialpriifu + at Grosse 
Lichterfelde, near Berlin, in to t all the litera- 
i ials, a deal of which is hardly 
this institution, Professor 
i of the Association. 
together 

the local secretaries, or to the secretary, Professor 
E. Reitler, Vienna, II. Hocttakentmamn 50, not later 

than January 1, 1909, 
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NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
_ TheYorkshire Engine Company.—The adjourned meet- 
ing of the shareholders of the Yorkshire Engine Company, 
Limited, was held at the Royal Victoria Hotel, Sheffield, 
on Friday last, there being present the chairmap, Mr. F. 
J. Jones, Mr. C. J. Moss, Mr. G. Blake Walker, and Mr. 
R. 8S. Hampson, directors, and “ attendance of share- 
holders. The chairman reported that since the meeting 
of February 19 last, at which he and Mr. Moss were 
appointed as a committee by the shareholders, the time 
had been occupied by rearranging the management, com- 
pleting unprofitable contracts, reorganising and economis- 
ing, and dealing with the liability of the company to con- 
struct motor chassis. Arrangements had been made for Mr. 
J. D. R. Phillips, from the Great Northern Railway Com- 
pany’s Doncaster Plant Works, to take over the duties of 
management, The chairman regretted that the payment 
of penalties and the clearing of old contracts have added 
considerably to the loss shown on December 31, 1907, and 
the adverse balance would be still further increased by 
the loss on the motor chassis contract. It was the opinion 
and wish of the ing directors that the manufacture 
of motor chassis should terminated as e as . 
sible... When the managing directors took office * onl 
found that the company had been struck off some of the 
lists for certain railway and Government work. The 
chairman, however, was glad to say that matters were 
improving in that respect, the relations with the old cus- 
tomers was once more on a satisfactory footing, and work 
was being sent in again, though the works were now very 
short of orders, especially in the locomotive department. 
The meeting approved the administration of the com- 
pany’s business during the past four months, and unani- 
mously passed a cordial vote of thanks to them, reap- 
pointing Mr. Jones and Mr. Moss, with the same 
powers, for a further period up to the next annual 
meeting. 

Messrs. John Brown’s Report.—The forty-fourth annual 
report of the working of Messrs. John Brown and Co., 
Limited, Atlas Steel Works, Sheffield, covering the 
twelve months to March 31 last, which was issued on the 
17th, states that the recent extensions, including a new 
armour-plate rolling-mill, are practically completed, while 
the colliery operations of the company show a decided 
improvement over the previous year. Thegeneral decline 
of prices of pig iron has, however, in the later months of 
the year seriously affected the price of coke. ‘‘The 
Frodingham pure and the acquisition of an interest 
in the firm of Harland and Wolff, have been completed,” 
continues the report, ‘‘and the directors believe that both 
investments will prove of considerable advantage to the 
company.” The results of the company’s interests in 
subsidiary companies have all been satisfactory. The net 
profit for the year amounts to 218,405/. 5s, 8d., which, 
with the balance of 63,697. 17s. 11d., brought forward from 
last year, gave a total undivided profit of 282,375/. 3s. 7d. 
The directors recommend a dividend of 10 per cent. 


Iron and Steel.—Considerable nee still prevails 
in the iron and steel industries of the city, many of the 
large houses in the East End taking advantage of the 
slackness by more elaborate stock-taking operations. 
The stagnation of trade is being severely felt by makers 
of raw materials, who are experiencing little or nodemand. 
The chief feature of the week in the local iron trade bas 
been a further reduction of 10s. on bar iron, the price 
authorised by the South Yorkshire Bar Iron Association 
now being 6/. 10s. Makers of high-speed steel are equally 
as slack as other branches, there being such a falling off 
in orders both from home and foreign customers as to 
cause manufacturers no little anxiety. The demand for 
agricultural tools and implements is well maintained, 
especially in the export departments, where inquiries 
from Canada, New Zealand, and South Africa are keeping 
makers fairly well employed. The joinery and plumbers’ 
tool branches are very slack, the most lucrative business, 
which is by no means up to the average, coming from the 
South of England. 


South Yorkshire Coal.—The demand for house coal, 
whilst fluctuating considerably, is, on the whole, well 
maintained at the usual summer rates, many of the pits 
in South Yorkshire continuing to bein full work. Steam 
coal is well sought after, large consignments going to 
Hull and Grimsby. Nothing bas yet been done in the 
way of renewing railway contracts which expire on the 
30th of the poet month. It is, however, understood 
that the tenders will be placed at 10s. 6d. per ton. Slacks 
here have been rather busier, but coke, on the other hand, 
has fallen considerably in demand, atid values are un- 
settled. . 








Tae Puysicat Socrsty.—We are requested to announce 
that, owing to the death of Professor W. Cassie, M A., 
one of the honorary secretaries of the Physical Society, 
the meeting arranged for to-day at the National Physical 
Laboratory has been cancelled. 


Tae Lonpon Execrric Power Briu.—The House of 
Lords Committee which, under the Chairmanship of 
Lord Cromer, has been considering for some time the 

uestion of the power supply of London, has permitted 
the London and District Electricity Supply Bill to pro- 
ceed, subject to in amendments. ‘This is the Jil! 
authorising the construction of a generating station of 
60,000 kilowatts capacity, at Barking, to supply all London 
in bulk. The bulk supply may be given to existing 
electricity undertakings, railways, tramways, docks, &c., 
and to users Subject to the consent of the existing 
authorised distributors, which may not be unreasonably 
withheld, — 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 


Mipp.LEesBRovucH, Wednesday. 

The Cleveland Iron Trade.—As is very often the case 
at this period of the year, the pig-iron market is charac- 
terised quietness. Shipments to foreign customers 
keep , but deliveries to home buyers show a falling 
off, which is accounted for by the fact that some consumers 


who usually purchase in this market have been placing | has 


orders for Lincoln and Northampton iron, because at 
the present time they can do business at those places on 
more advantageous terms than are obtainable here. At 
the same time the production of Cleveland iron is well 


taken up, and, in fact, the warrant stores are being | &, 


steadily drawn upon in order to satisfy current needs. 
The stock in the stores now stands at little over 
50,000 tons, the decrease this month being at the rate of 
nearly. 600 tons per working day. Second hands now 
offer No. 3g.m.b. Cleveland pig rather freely at 51s. f.o.b., 
and there are makers who are also ——- to accept 
that figure. No. lisscarce, and is quoted 53s. 6d. No. 4 
foundry and No, 4 forge are more plentiful than the 
better qualities, and no difficulty is experienced in _pur- 
chasing the former at 493. 6d. and the latter at 48s. Some 
buyers sepest that they can obtain foundry and forge 
iron at 6d. below the foregoing quotations. East Coast 
hematite pig is steady, and some of the makers are 
inclined to advance rates, but market quotations are still 
based upon 57s. for Nos. 1, 2, and 3. Spanish ore shows 
no change in value. Rubio of 50 per cent. quality is 15+. 
ex-ship Tees, and freights Bilbao to Middlesbrough are 
being fixed at 4s. Middlesbrough warrants closed ‘to- 
night at 50s. 44d. cash buyers, which is a fall of 64d. since 
last Wednesday. 


The World’s Production of Pig Iron.—The very valu- 
able and interesting annual statistics of the world’s pro- 
duction of pig iron just issued by Messrs. James Watson 
and Co., ot Middlesbrough, Glasgow, Liverpool, and 
Swansea, together with comparative — for the 
previous two years, show the total make throughout the 
world in 1907 at 60,163,722 tons, being an increase, as 
compared with the ontput of 1906, of 1,550,107 tons, and 
an increase, as compared with the production of 1905, of 
6,165,757 tons. Last year the output of the United States 
was again far the largest, amounting to 25,781,361 tons ; 
whilst Germany was once more second, with a make of 
13,045,760 tons; and Great Britain third, with a pro- 
duction of. 9,923,856 tons. France turned out 3,588,949 
tons; Ruesia, 2,748,298 tons; Austria and Hungary, 
1,789,165 tons ; and Belgium, 1,427,940 tons. The north 
of England was, as usual, responsible for a very large 
proportion of the home production, Cleveland making 
2,433,567 tons, and Darham, 1,100,501 tons. Scotland 
produced 1,403,477 tons. 


Manufactured Iron and Steel.—Little or nothing new 
can be reported of the finished iron. and steel industries. 
Several works are running irregularly, and new orders are 
scarce. Common iron bars are 6/. 15s.; best bars, 7/. 2s. 6d. ; 
best best bars, 7/. 103.; packing iron, 5/, 10s.; iron ship- 
rivets, 7. 5s.; iron ship-plates, 67. 5s.; iron ship-angles, 
6l. 15s. ; steel bars, 6/. 7s. 6d.; steel ship-plates, 6/.; steel 
ship-angles, 5/. 12s. 6d.; steel strip, 62. 10s. to 6/. 12s. 6d.; 
steel — 6. 153. to 62. 17s. 6d.; and steel joists, 
5/. 17s. 6d.—all less the customary 24 per cent, discount. 
Cast-iron chairs are 3/. 10s.; cast-iron columns, 6/. 10s. ; 
heavy steel rails, 5/. 153.; and steel ‘railway sleepers, 
61. 10s. to 62. 12s. 6d.—all net cash at works. Iron or 
steel galvanised corrugated sheets, 24 gauge, in bundles, 
stand at 12/, 10s.—less the usual 4 per cent. 


Shipbuilding.—With the shipbuilding in anything but 
& satisfactory condition, some yards being idle and 
others only partiall oapeaes, it is gratifying to be 
able to report that bir Raylton Dixon and Co., of the 
Cleveland Dockyard, Middlesbrough, have received an 
order from Messrs. Parbury, Henby, and Co., of London, 
agents for the Colonial Sugar Refining Company, of 
Sydney, Australia, for a steamer on the builder's latest 
improved cantilever principle, to carry 7300 tons cargo, 
the topside tanks being specially adapted for the car- 
riage of molasses in bulk. The engin of 2000 indicated 
horse-power, will be built by the North-Eastern Marine 
Engineering Company, Limited, Sunderland. 








Tenpers Invrrep.—Tenders for important dredgin 
work are invited in connection with the improvement o: 
the River Loire, between Nantes and the sea. The work, 
which will include the partial removal of several small 
islands, is estimated at about 264,000/. Tenders should 
be sent in, in French, by 2 p.m. on July 25, addressed to 
M. le Préfet de la Loire-Inférieure, Nantes, together 
with a deposit of 20002. A copy of the notice inviting 
tenders may be seen at the Goonnegatel Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, E.C. 
A copy of the Official Bulletin of the Province of Oviedo, 
Spain, also to be seen at the Board of Trade’s Basinghall- 
strect offices, contains anotice inviting tendersfor dredging 
and other work connected with the construction of the 
new harbour at Rivadesella, the work being estimated at 
74,9071. A deposit of 749. will be required to yey 
any tender, which should be delivered by 5 p.m. on July 6, 
adcressed to the Ministerio de Fomento, Madrid. A 
public competition is announced in the Gaceta de Madrid 
of June 12, which also may be consulted at the above- 
named offices in Basinghall-street, to be held in the 
Secretaria del Canal de Isabel II., Alarcon 3, Madrid, on 
July 13, for the purpose of adjudicating the contract, 
estimated at about 244,639/., for the construction of the 
canal Isabel II. The contract is to be divided into four 
Bections, Tenders must be sent in by July 12. ‘ 


NOTES FROM THE SOUTH-WEST. 

‘ Cardiff.—The demand for steam coal has been. princi- 
pally for early shipment ;. quotations have shown scarcel 
any change, the best large having made 16s. to 16s. 3 
per ton, while secondary qualities have ranged from 14s. 
to 158. 3d. per ton. In the h trade prices 
have remained stationary; the best ordinary scones 
have brought 15s. to 16s. per ton; No. 3 Rhondda large 

been quoted at 18s. 6d. to 19s. per ton. Foundry 
coke has made 18s. 6d. to 21s. per and furnace ditto 
16s. to 17s. per ton. As regards iron ore, i 
brought 14s. to 14s. 6d. per ton upon ; 
cent. of iron and charges, including freight, insurance, 
, to Cardiff or Newport. 

The ‘‘ St. Vincent.”—The St. Vincent will be launched 
about a month or five weeks later than was originally 
intended, -but she is expected to be in commission 
within two years of the,date at which she was com- 
menced. ; 


Welsh Coal for Belgium.—The administration ‘ of the 
— State Railways has accepted ers from 
iff firms for the sapply ther of about 160,000 
tons of small steam coal, to be delivered into truck at 
Antwerp over ten months. The orders allotted and the 
prices obtained are as follow :—Messrs. H. C. Vivian and 
Co., twelve lots, each of 5200 tons, at 11s. 9d. ton ; 
Messrs. Morgan, Wakley, and Co., Limited, six lots at 
lls. 9d. per ton; Messrs. Evans and Reid, one lot at 
lls. 10d. per ton ; Messrs. C. L. Clay and Oo., six lota, 
three at lls. 8d. per ton, and the remainder at 11s. 9d. 
perton ; and Messrs. Beynon and Co., six lots at 11s, 9d. 
per ton, 


Dowlais.—The Goat mill has been well occupied with 
eet steel rail orders, among others from the London, 
Brighton, and South Coast Railway Company. c) 
a a of steel sleepers have also been turned out. 

he Big mill has continued to be well employed upon 
fish-plates, angle iron, and light tram-rails. 

Water Supply of Cardiff.—A special meeting of the 
General Purposes Committee of the Cardiff City Council 
was held on Monday, under the presidency of the Lord 
Mayor, to consider a poaponsl for the construction of 
another reservoir in the Taff Fawr Valley, to be called 
the No. 3 Llwyn On Reservoir. After considerable dis- 
cussion it was decided to defer for a fortnight resolutions 
authorising the construction of the reservoir, and the pro- 
motion of a Bill,for the purpose, and for the present only 
to r authority to the waterworks engineer to 
with the sinking of trial holes for the proposed reservoir, 
all reports in the matter to be circulated. 


The Swansea Valley.—The, production of steel ingots 
has been 7 about an average scale; the tone of the 
steel trade has remained fairly good. Satisfactory out- 
puts are reported at the bituminous and anthracite 
collieries. 

Bristol Wagon, &c., Company.— At theforty-third meet: 
ing of the Bristol Wagon and Carriage Works Company, 
Limited, Mr. Steuart Fripp, in moving the adoption of 
the report and accounts, said the shareholders would 
notice that the directors were carrying 26001. to the 
depreciation account, and a sum remained, including the 
amount brought forward from the last account, of 21,1622. 
From that sum must be deducted an interim dividend of 
4 per cent. paid in December, amounting to 4400/., leaving 
a net balance of 16,7627. then to be dealt with. He 
proposed a dividend of 4 per.eent. and a bonus of 2 per 
cent. for the past half year. This was agreed to. 


Tredegar Tron and Coal Company.—The directors of 
the Tredegar Iron and Coal Company, Limited, in their 
thirty-fifth annual report for the year ending March 31 
state that the opening of the financial year was marked 
by a rapid and considerable advance in coal prices, which 
continued until towards the end of 1907, when quotations 
receded. Substantial contracts and sales were made b 
the company before the Soom somes and, notwithstand- 
ing the difficulties which a f ing market always occasion, 
the company’s order-book is well filled. The output of 
the company’s collieries again shows an increase, being 
1,626,058 tons for the year. Owing to the high prices 
ruling for small coal, the company found it more advan- 
tageous to dis of this commodity than to _ it 
through the coke ovens. In consequence of this, the pro- 
duction of coke shows a decrease. The first sod of the 
new collieries of the’ Oakdale Navigation Collieries, 
Limited, was cut in April. 





PersonaAL.—We are informed that-Mr. R. Weather- 
burn, M.I. Mech. E., Finsbury-pavement House, E.C., 
will terminate his connection with the firm of Mr. A. 
Borsig, Tegel, Berlin, at the end of this month. 





“A New System or Weipinc”: Erratum.—We 
regret that, in our article on the above sub which 
appeared on 822 last week, the name of the firm now 
introducing the new rag process was given as The 
Metals Fusion Company, Limited, whereas it should 
have been the Fusion-Welded Metals, Limited. 


Contracts.—Messrs. Royce, Limited, Trafford Park, 
Manchester, have lately received orders from Messrs. 
Galloways, Limited, Manchester, for two 40-ton three- 
motor electric overhead cranes and gantry for their boiler 
works; Ardwick. They havealso received an order from 
Messrs. Farnworth a 








Jardine, Seaforth, ae for 
a 5-ton three-motor electric overhead crane, a steel 
gantry 700 ft. long. ; 





— 


> MISCELLANEA; 

Tue electrical central station systems in United 
States of America are said to have numbered 5015 at the 
1 000,000,000 dole Te write of Mint, ~ hy 

n o! al al on, 
and other such cumgen she number has ipennet very 
rapidly of recent years. The State of Illinois ranks first 
with the it number of systems—viz., 419. New York 
has 345, Pennsylvania 331. Texas, though compara- 
tively eae pulated, has 221 undertaki: 
kind, while Oklahoma has but 63, 
undertakinge are, of course, owned by municipalities. 

The velocity of Rin rays was determined 





this : 
Not a few of these * 


b 
E, Marx, of Leipzig, with, the aid of a com seeet ' 


soganeien, & few years ago, In a communication 
ore the German Physical Society,,.J. Franck and 
R. Pobl have i i i 
experiments. } 
having modified his a s to meet objections 
by his \critics. B, ter and R. Pohl also doubt the 
ff 1 of Rin -- which H. Haga and C. H. 
Wind d to have demonstrated in 1904; in the 
former’s opinion the wave-length of Rintgen rays eould 
but come up to 0.1 wu. ‘ 


At the Hantke Hiittenwerke, of Czenstochan; a blast- 
furnace has been kept damped down for the most unusu- 
ally long period of fourteen months. The furnace used 
to yield -150 tons of Martin iron per day. In October, 
1906; it had to be shut down, ‘and it was not considered 
Ft ame rae: to Lge ge to — out. It was 

lore © with coke, granular slag, poor ores, 
and loam, the whole being rammed down. e shell was 
painted with tar. After five’ months cracks in the tar 
eaing eeoeet that the furnace was shrinking. In 
December, 1907; the furnace’ was carefully blown in 
again. A naphtha atomiser had to be introduced, and 
some other measures taken ; but after thirty-six hours 
the furnace was in good working order’ again; and has 
remained so since. 


_ Cases of chronic carbon monoxide poisoning are men- 
tioned in the annual vere’ of ‘the factory inspectors’ for 
the Grand Duchy of en. The pistons of two suction- 
gas engines had become leaky, and gas escaped. The 
attendants complained of head-aches and eos and 
one of the men became very seriously ill with‘ chronic 
poisoning. That the illness was caused by carbon 
monoxide has fully been established, -Some ple still 
regard carbon monoxide as merely an acute poison which 
may kill, but will not cause any lasting illness. The same 
report mentions two fatal cases of blood-spot’ disease, 
caused by benzene poisoning. Red spota formed under 
the skin; the patients did not feel any discomfort, until 


bleeding set in. Four similar cases, likewise fatal, were 
observed in rubber works at Upsala, Sweden, some years 
ago. 





TRANSVAAL Stope-Dritt Comprririon. —The ‘stope- 
drill competition, organised jointly by the Transvaal 
Government and the Transvaal ber of Mines, 
promises to be an event of considerable importance. The 
object, as set forth in the rules governing the competition, 
is to obtain a small drill capable of economic use in the 
narrow stopes of the Witwatersrand, which are at present 
worked by hand. The Committee expect that most, or 
all, of the machines entered will be worked by compressed 
air, though others will not n ily be over. 

he final competition will be underground, in stopes 
varying in width from 20 in. to 48 in., and with a dip of 
from 20 deg. to 90 deg. Probably 90 per cent. of the 
holes will be down holes. Each machine must weigh not 
more than 100 lb., as the requirements of the industry 
call for a light one-man machine. Competitors must 
supply with each machine a suitable dust-allayer. Three 
machines are to be supplied by each competitor. Pre- 
liminary eliminating trials will be made on the surface. 
In these work will be done in granite blocks, holes 42 in. 
to 48 in. deep being drilled, not less than }§ in. being 
the size of the last drill at the conclusion of the drilling. 
Air at pressures of not less than 60 Ib. not more than 
75 lb., per square inch will be supplied. Air consumption 
will be recorded. machine will be tested for one 
hour actual drilling. Drills that have passed the surface 
elimination trials will be entered for underground elimi- 
nation trials lasting for three periods of eight hours each, 
come pe spent in rig up, &c. The actual compe- 
tition boge about. pri 1, 1909, and will last‘about 
six months. ‘o machines of each entry will be run for 
300 shifts by day and night continuously, excepting on 
Sundays and legal holidays. Kach pair of machines will 

e charge of one white miner, having native assist- 
ance.* The air consumption of the machines will be tested 
during the proguens of the trials. The first prize of 40007. 
will be awarded for the machines for which the total cost, 
when divided by the footage drilled, i i 
or more entries show a imately equal results, the 


award will be made for drill best suited to Rand con- 
ditions. The second ‘prize is 10001. Cost is taken to 
include first cost, mi 


‘8 wages, native labour, air, water 
stores, &c. Miners will workin pairs, and will be paid 
25s. per shift, and a bonus of one-eighth of ony, poste 
made by the committee through the work on whith the 
miner is. employed. A prize of 300/. will be given to 
that partnership whose cost fathom broken is least. 
Second and third prizes 
to those next in merit. 
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THE ROYAL EDWARD DOCK AT AVONMOUTH, BRISTOL. 
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SQUIRE, M. INST. C. E., ENGINEER TO THE BRISTOL DOCKS COMMITTEE. 


(For Description, see Page 857.) 











Fie. 2. Entrance-Lock 1n Course oF CONSTRUCTION. 
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Fic. 3. Gravine-Dock, witH DiscHarce CuLVERTs From Pumps. 
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THE LONDON COUNTY COUNCIL 
TRAMWAYS. 


THE very important report of Messrs, Peat and 
Pixley on the tramways accounts came up for dis- 
cussion at the meeting of the London County 
Council on Tuesday last. This report, it will be 
remembered, established the general accuracy of 


he| the charge that these accounts had never given 


a fair statement of the actual position of the 
tramways undertaking as a business proposition, 
and that material facts had been habitually and 
purposely concealed, with the object of leading the 
public to believe that large sums were available for 
the reduction of rates." Actually it was proved that 
at. the time of ‘the audit no léss a sum than 
1,027,6511. was credited to capital, and represented 
by no tangible assets, This sum had been expended 
in the purchase of horse tramways, which had 
immediately to be converted into electric traction 
lines, a proceeding involving the scrapping of prac- 
tically the whole of the material paid mg at.so high 
a rate. 

In their attempt to defend the condition of 
affairs disclosed by the audit, the representatives 
of the late Highways Board assert that the item in 
question is represented by goodwill. To this, 
however, there are two replies, each, we believe 
quite unanswerable, and certainly so far un- 
answered. In the first place, if the sum in ques- 
tion is represented by goodwill, it should have 
appeared in the accounts as such, since it is most 
important that the public, which owns the lines, 
should know the actual status of the undertaking. 
In the case of trading companies the publication 
of the sum at which the goodwill is valued is often 
objected to, because of the information it conveys 
to trade rivals; but, even so, many of the best 
firms do supply information on this point to their 
shareholders. The danger from trade rivalry does 
not, of course, exist in the case of a public under- 
taking, and other reasons must therefore have 


1} actuated the late Highways Committee in their 


licy of not taking the public into their con- 

dence. These reasons are not far to seek, and 
are to be found in the circumstance that Parlia- 
ment has, in effect, decreed that the goodwill 
of a tramway undertaking is essentially vested in 
the community, and not in the company working the 
trams ; ‘and such a company, at the expiry of ite 
statutory twenty-one years, can therefore demand no 


363 | payment on account of goodwill. The County Council 


referred to take over the horse-trams at an earlier 
te than they were empowered to do so compul- 


~, [sorily, and had xcoo ingly to purchase these as 


ing concerns ‘instead of at scrap prices. Since 
= waiting but a very few years they would have 
acquired the undertakings without making any 
payment on behalf of goodwill, it should be obvious, 
litician, that any system of 
sound finance would provide for the extinction of 
ise moment at which it 
could otherwise have been obtained for nothing. 


gn | To do this, however, would have meant that the 


293,0001. or so paid in relief of rates during the 
ears 1897 to 1904 (which was, it may be added, 
almost wholly derived from rents received from the 
lessees of the horse lines) should ' have ly 
been transferred to a special fund esta’ for 


the extinction of any capital represented only b 

will, which, as pointed out above, was to all 
intents and purposes already vested in the com- 
munity free of cost. 

The curse of municipal management of industrial 
undertakings lies, however, in the introduction of 
politics into questions which should be considered 
solely from. the business standpoint. This inva- 
sion of political consideration leads to attempts to 
tickle the ears of voters with fairy stories as to large 
profits being realised from the presumed excellent 
management by the party in power. Frequently 
in the eloquence expended on this head no dis- 
tinction is made between “‘ surplus on working” 
and ‘‘net profits.” The former, as everyone 
knows, is subject to what is, in its essence, a 
debenture charge, which must be provided for in 
one way or another before the ordinary share- 
holder—in this case the rate-payer— can begin 
to count his profits. In_the case under dis- 
cussion this charge amounts in all to about 
5 per cent., since Parliament has very wisely 
provided that the financial freedom of future 


| generations of rate-payers shall not be indefinitely 


restricted, and that all capital raised on the 
security of the rates shall be extinguished within a 
reasonable period by means of a sinking fund. 
Unfortunately, in the case of tramway undertak- 
ings the period thus fixed for the extinction of the 
capital expended is much longer than the working 
life of most of the plant installed, and it is there- 
fore essential that eaeh municipality shall, in 
addition to this sinking fund, make liberal provi- 
sion for depreciation and renéwals ; and here, 
again, the commercial audit of the accounts 
proved that the late Tramways Committee, in 
their endeavours to show an immediate profit, 
had made very inadequate provision. As to the 
third count of the indictment drawn up by Messrs. 
Peat and Pixley—viz., that the tramways have not 
been charged with their fair proportion of expendi- 
ture on street-widenings and of central office 
costs—the charge appears to be admitted even by 
the parties involved. 

e true facts of the case being now established, 
it is, of course, incumbent on the Council to take 
some steps towards putting matters on a more 
satisfactory basis, and the reforms.proposed by the 
Highways Committee were presented at last Tues- 
day’s meeting. The most important of these is 
that in fature there is to be no concealment, but 
the public is to be as fully informed of the actual 
financial status of its property as if it were, 
say, & prospective purchaser. This reform is all 
important, and it will hardly be possible for any 
party that may be in power at some future date to 
revert to the policy of secrecy formerly favoured. 

Under the new 7égime it is laid be that in 
future capital unrepresented by material assets 
shall appear as such in the accounts, and shall be 
ultimately written off ; but as the conversion of the 
horse lines will not be completed till 1913, and 
as certain loan charges will be extinguished 
at about the same date, it is proposed that the 
acceleration of the rate of extinction of this 
dead capital shall not commence till 1914, when 
the amount outstanding is expected to be 961,954l. 
This it is proposed shall be paid off within 
fifteen years from the date named. This pro- 
posal seems to strike a fair balance between the 
claims of the rate-payer of to-day and of some 
six years hence. Inthe meantime the deficit of 
material assets, as compared with capital expendi- 
ture, will always be fairly set forth in the nce- 
sheet, so that the rate-payers may know the true 
financial position of the undertaking. With re- 
spect to the inadequate allowance made for renewals 
and depreciation, the Committee propose that this 
shall in future be provided at the rate of #d. 
car-mile only, stating that many renewals will at 
the same time be made direct out of revenue. It 
seems probable that this proposal, though marking 
a substantial improvement on previous practice, 
may be found inadequate. 

As to the central office expenses, towards which 
the Tramway my Bye failed to contribute their 
fair quota until 1907, it is proposed to charge the 
revenues of the undertaking with a sum of 55471. 
on account of back payments; and in future the 
department must, as is only just, be debited with 
its full proportion of these central-office charges. 

The most difficult matter to adjust on a fair 


"basis—viz,, the op pg between the dif- 


ferént departments of the cost of street-widening— 








is te be referred to a union of the Firiance, Im- 
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provements, and Highways Committees, which will, 
it is to be hoped, manage to affect a reasonably 
just solution of this very difficult problem. Of 
course, where the tramway undertaking is owned 
by a company, such points are relatively easily 

justed, though it is to be feared that the com- 
pany obtains in. general somewhat scant justice, 
since each local authority through whose streets 
the line ses thinks the opportunity for a 
‘* squeeze,” as the Chinese call the operation, too 
good to be lost, though they occasionally over-reach 
themselves by excessive demands. e London 
County Council trams have undoubtedly suffered to 
some extent in the same way, but of late Parlia- 
ment has shown some sigus of a desire to secure 
fairer treatment for these important public con- 
veniences. 





THE NEW COMPANIES ACT. 


We may remind our readers that this important 
Act comes into operation on July 1 next. In our 
issue of January 10 last we reviewed briefly some of 
its most prominent features, and we would take 
this opportunity to notice the effect which full con- 
sideration by the public of the various provisions 
of the Act is having upon joint-stock enterprise. 
Already one curious omission in the Act has been 
discovered. No provision is made for the conver- 
sion of a public company into a private company, 
and this, we understand, is even now exercising the 
lawyers in the city. This defect is the more remark- 
able, since it will be remembered that one of the 
most interésting provisions in the new Act is that 
relating to the teFseation of private companies. 

According to Section 37 of this new Act the ex- 
pression ‘‘ private company” means a company 
which by its articles restricts the right to transfer 
its shares, and limits the number of its members to 
fifty (exclusive of persons who are in the employ- 
ment of the company), and prohibits any invita- 
tion to the public to saibbostbe for any shares or 
debentures of the company. 

Under the old Companies Acts a concern of a 
private character which did not seek the subscrip- 
tion of public capital, but which desired limited 
liability, could only become a limited liability com- 
cae under the same Acts as those applicable to 
public companies. These must have at least seven 
members, whereas the new Act requires only two 
members, at least in the case of a private company. 
Thus, on and after July 1, a company with limited 
liability may be formed with only two members 
and up to fifty. Such a private company, when it 
observes in its articles of association the restric- 
tive conditions already quoted, which apply to 

rivate companies, will enjoy the advantage of not 

ing required to file a statement in lieu of a 
ae ovnagi or to include a statement of its capital, 

iabilities, and assets in the annual summary which, 
under Section 21, every public company must for- 
ward aunually to the Registrar. 

The great outstanding feature of the new Act is 
the fierce light it causes to be thrown into the 
hitherto dark corners of company finance. This 
makes for sound and honest joint-stock enterprise, 
and will, we believe, revive public confidence in 
industrial investments. Under the old law the 
privacy which was undesirable in the case of com- 
panies in which the public held shares was desir- 
able, and, indeed, essential, in the case of those 
companies held by persons who conducted them as 
a private concern. Were these private concerns 
which have been registered under the old Com- 
panies Acts to go on as they are, they would find 
themselves required to lodge the annual summary 
with the Registrar, and subject themselves to other 
restrictions, which are excellent when applied to 
public companies, but would be intolerable to 
them. On July 1, therefore, there will be a 
scramble amongst the hundreds and thousands of 
small companies to take advantage of the private 
companies clauses of the new Act, and so continue 
the enjoyment of their privacy. But at Somerset 
Howse the red-tape officials are not clear how this 
change in the companies’ status is to be effected. 
Due provision is made in the Act for the conversion 
of a private intoa public company. No provision, on 
the other hand, is made for the conversion of a 
public company registered under the old law into a 
private company under the new Act. 

There will doubtless be a ruling of the Court on 
this point before long. Meantime lawyers are 
being inundated with applications from small com- 
panies to have their articles of association modified, 





so as to make the old small public company a new 


private company. This is being done by the lawyers 
relying on the words of Section 37, which refers to 
the constitution of a private oy as consisting 
of the restrictions, limitations, &c., laid down by a 
gaa | ‘**by its articles.” 

Thus it is understood that all a private concern 
needs to do to get rid of the onerous responsibilities 
of the public companies is to pass a resolution that 
the articles of, association be altered by inserting 
new articles and substituting certain new articles 
for those that are no longer applicable. When this 
resolution to alter the articles of association is 
peeved, and the alterations are printed and confirmed 

y 4 special resolution, the. resolution to alter 
articles of association can be registered ; and it is 
believed this is all that will be necessary. The 
alterations, of course, will refer to ‘the prohibition 
of any invitation to the public to subscribe any 
shares or debentures ; also to the limit of member- 
ship and the restriction of the transfer of shares. 
The insértion of ‘three or four new articles, with 
ng half a dozen sub-clauses, will probably 

found sufficient to adapt the articles of asso- 
ciation to the altered constitution of the com- 
pany. ‘It will be rémembered that whilst the 
memorandum of a company cannot be altered by 
a resolution, or by anything short of an order 
of Court, the articles, which are not anything but 
regulations for the conduct of the company, are 
plastic at the will of the shareholders so long as 
they conform to the spirit and meaning of the Act 
of Parliament. The articles being duly altered to 
suit the case, it is not contemplated that there will 
any difficulty, except, perhaps, where a public 
company, by its memorandum, has a clause pro- 
hibiting its conversion into a private company. In 
the absence of any distinct direction in the new 
Act, presumably an appeal to the Court will be 
n 


ecessary. ; 

The private company clause of this Act is, no 
doubt, the most important, next to those refer- 
ring to the ‘‘statement in lieu of prospectus” and 
the ‘‘annual summary” required of directors of 
public companies. 

Another section which is regarded as of far- 
reaching importance is that which applies to 
foreigh companies which have a place of business 
in the United Kindgom. Within a month of 
establishing such a place of business in this country, 
companies incorporated abroad must, for the pro- 
tection of British creditors, file a statement of 
particulars of the company with the Registrar in 
London ; and foreign companies which, after this 
Act, establish places of business in the United 
Kingdom, must file a statement within three 
months of the commencement of this Act. Sec- 
tion 39, to which we referred in our first notice of 
the Act, has been a good deal discussed. It pro- 
vides that a company may, by a special resolution, 
confirmed by an order of the Court, modify the 
conditions in its memorandum of association so as 
to reorganise its capital by the consolidation of 
shares of different » all or by the division of 
shares into different classes. This can be done, 
but no preference can be interfered with except 
by a resolution of the majority of the share- 
holders of the preferential class. If such a re- 
solution be confirmed, it will then be possible 
for a company, without reconstruction, to raise 
further capital by the issue of the unissued shares. 
The preference shareholders by waiving their pre- 
ferential claims thus allow of the re-organisation 
of capital without the expense of liquidating the 
company and reconstructing. Before re-organisa- 
tion there must be an order of the Court following 
the company’s resolution. The section dealin 
with mortgages and their registration is regard 
as a most desirable provision for the security of 
creditors. Three months after July 1, every com- 
pany must send to the Registrar a statement of the 
total amount of debts secured by mortgages and 
charges outstanding on July 1, and created before 
1900. Under the old law it was not necessary to 
register mortgages, except those created after 
December, 1900. So far there has been no serious 
objection taken to the various new provisions of this 
Act which have for their object the safeguarding 
of the interests of creditors and investors. The 
private company clauses are, for the moment, 
the most interesting, and this apparent omission 
of any provision as to procedure to be taken in the 
changing of existing small public companies into 

rivate companies will, we believe, be got over 
in the way we have pointed out, 





SCOTTISH MOTOR TRIALS. 


For several years past the Scottish Automobile 
Club has held an annual ?eliability trial for motor- 
cars, and this trial has ually been increased in 
length and severity till it now probably gives more 
information to the purchaser who wants a car for 
ordinary daily use than any annual event of its 
class. This year the trials consisted of running 
over 772 miles of road specially selected to test 
severely the competing vehicles. The route chosen 
included a certain amount of flat and good roads, 
while there were also some very steep hills both to 
ascend and descend. That the whole formed a 
course which was a pretty severe one to traverse is 
clear, and in certain quarters there has been a 
tendency to excuse the failures of some of the cars 
on the ground that it was too severe a course to 
expect cars to go over without mishap. This view 
does not appear to us to be correct. Motor-cars 
should by now have arrived at a stage when a pur- 
chaser of a good make of car should be able to rely 
on its going over any roads habitually used for 
horses and carts, without either breaking down or 
sticking on hills, and this not only when the car is 
new and specially tuned up for a trial of a few days’ 
length, but also in ordinary work. and after con- 
siderable use.. It must: be remembered also that the 
cars in a trial of this kind can be driven by skilled 
specialists, and that they carry another skilled 
mechanic as well as the driver, while the ordinary 
private car must be fit for an ordinary driver to 
manage by himself. It is quite true that in some 
cases during the recent reliability trials the trial 
drivers, from nervousness and other causes, drove 
very. badly ; and possibly really careful driving 
might have avoided some of the leedbieeen: but 
this is obviously a point which cannot be allowed 
for in considering either the course or the results, 


‘| but is one for the makers to attend to in choosing 


their drivers. That the course was not too severe 
for a good car is conclusively proved by the fact 
that in the smallest class—for cars not exceeding 
200/.—two cars out of five made absolute non-stop 
runs, while only one failed to finish. 

The fact is that many makers and sellers of cars, 
especially those who live in London, have no idea 
of the varieties, surface, and gradients which are 
met with on country roads, especially in the hilly 
parts of the country. No doubt there are cars 
which would be incapable of going through the 
Scottish trial which do not break down if only 
used in London and on the excellent main roads 
leading out of it. Even there, however, it is prob- 
able that cars which succeed in going through such 
a trial as that organised by the Scottish Automobile 
Club will be more reliable and durable than those 
which fail. The whole object of a durability trial 
is, in fact, to separate out the best cars, from « 
pong point of view, from, those, which are not so 


good. y 

What has been said about the road surface 
applies equally to hills. While those encountered 
during the recent trials were exceedingly steep, 
they were by no means unnecessarily so, if they 
were to be any test of cars which were new, 
specially tuned up for a trial, and driven by 
skilled specialists. Country roads frequently have 
short bits of very steep gradient indeed, and on 
these the surface is generally very bad, especially 
in the winter. There are many parts of the 
country where a car incapable of going over the 
Scottish trial course would have to pick its roads 
to avoid hills it could not ascend.. Some of the 
critics of the trial course forget the very great 
difference between summer and winter roads, and 
the fact that those who live in the country will 
want to use their cars in the winter as well as in the 
summer, even when the car has slightly deterio- 
rated from wear. 

The Scottish trials with which we are now dealing 


occupied five days—namely, June 15 to 19 inclusive , 


—and the course, 772 miles in length, extended 
through the Highlands from Glasgow to Aberdeen 
and back to Glasgow. On the first’day the route 
taken was from Glasgow, vid Perth, Blairgowrie, 
and Braemar, to Aberdeen. On the second day it 
was vid Stonehaven, Aboyne, Granton-on-Spey to 
Inverness ;.on the third day from Inverness to 
Pitlochry. The route for the fourth day was 
through Crianlarich, Tarbet, Inverary to Oban. 
The last day’s programme was @ run from Oban 
through Inverary, Fintry, Bearsden to the Glasgow 
depot. .The entries for the trials consisted of 73 
cars, of which two were steam and 71 petrol: Of 
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the 71 petrol cars, there were 


w ears with 6 cylinders. 
res 
2 a 1 cylinder. 


The proportions show that the four-cylinder car 
is in an enormous majority, and it seems probable 
that the two and one-cylinder cars will be very little 
used in the future. Inthe case of the single- 
cylinder cars both were of a special type, with hori- 


zontal engines.. Whether this type will be per-| wh 


petuated remains to be seen, and the whole design is 
too special for a discussion of its merits here. 

As compared'with the ordinary type of car with a 
vertical two-cylindered engine, the extra-cost of a 
four-cylinder engine of equal power is very small, 
while the gain in sweetness of running and reduc- 
tion of stresses on transmission, due to more even 
torque are considerable. If only made in small 
quantities, no doubt there is a manufacturing’ ad- 
vantage in‘ making a two-cylinder car of low power 
with the same cylinders, pistons, and parts, as a 
four-cylinder car of greater power ; but cars will in 
future ——, be made in such quantities that 
this will not be important, and the extra cost of the 
four smaller: cylinders will be very slight ; on the 
other hand, increasing the number of cylinders 
beyond four seems a very doubtful advantage. 

Comparing the seating capacity :— 

7 cars had 2 seats. 
57 cars had 4 seats. 
Scars had 5 seats. 
1 car had 10 seats. 

The nominal power of the cars varied from 8 to 
60 horse-power, and the weight, without passengers, 
from 13} to about 35 cwt. The entries may there- 
fore be taken as very fully representative of the 
modern pleasure-car of all types and sizes. Of 
these 73 cars, three cars retired before the start 
—vizZ. : 

15 horse-power Thornycroft, No. 58 E, 
40 to 50 horse-power Rolls Royce, No. 83 H. 
60 horse-power Thames, No. 84 H. 

The cause of these withdrawals was understood 
to be that the cars were running in the 2000 miles 
R.A.C. trial, part of whose course was also the 
Scottish trial course, and that the different regula- 
tions of the two trials would put them at a disad- 
vantage in the Scottish trial. We shall refer to 
this matter again when the Royal Automobile Club 
trial is finished. 

Of the 70 cars which started, 14. made absolute 
non-stop runs—viz. : 

10-12 horse-power Swift, No. 1 A. 

10-12 horse-power Chambers, No. 4 A. 

14-16 horse-power Argyll, No. 15 C. 

20 horse-power Beeston Humber, No. F 24 D. 

18-24 horse-power Swift, No. 27 D. 

14-16 horse-power Argyll, No. 30 D. 

20 horse-power De Luca Daimler, No. E 37 D. 

30-horse-power Beeston Humber, No. G 45 F. 

24 horse-power Albion, No. 62 F. 

18-24 horse-power Piccard Pictet, No. 66 F (under 
consideration). 

25-30 horse-power Maudslay, No. 69 F. 

50 horse-power D. , No. 71 F. 

18 horse-power Benz, No. E 85 F. 

40 horse power Armstrong-Whitworth, No. H 79 G. 

The performance of these fourteen cars was un- 
doubtedly very fine, any involuntary stop, how- 
ever small, spoiling the record. In fact, a slight 
delay in the engine starting might do ‘so, only three 
minutes being allowed for this at the morning 
starts, and one minute at other starts. 

In addition to these there were undoubtedly a 
considerable number of cars whose stops were for 
such trivial causes as to be of no importance what- 
ever in judging''the merits of a car. Sparking- 
plugs, for instance, are an uncertain quantity, and 
getting through 772 miles without having to replace 
or clean one of these plugs has some amount of 
luck in it. It will be impossible to go into these 
details, however, until the full report is issued, but 
meanwhile it should be remembered that the above 
fourteen cars are not by any means the only cars 
which came through the trial satisfactorily. 

Of the seventy starters, the following fourteen 
failed to get through the trial for the reasons 
given :— 

. Withdrawn First Day. 
_ _No. 9 B, 14-16 horse-power Belsize. 
linder, 
No, 23 D, 16 horse-power Sunbeam. Leaky radiator. 
No. 47 E, 20 horse-power White. Back nA trouble. 
Second Day. 
No. 29 D, 20 horse-power Coltman, Stripped dif- 
ferential gear, 


Water in cy- 





No. 34 D, 25 horse-power Werbell. Clutch burnt. 
No, 32 D, 24-32 horse-power Porthos. Withdrawn 
—Cairn o’ Mount Hill, ; 

No. 3A, 8 horse-power Clyde. 


No. 5 B, 12-18 horse-power Riley. Stripped gear. 

_ No. 36 D, 28 horse-power Balazs. Driver injured 
his arm from back-fire on starting, after repairing rubber 
water connection. 

Third Day. 


G 56 E, 25.30 horse-power Ariel. 
No. 77G, 45 horae-power Sheffield Simplex. Damaged 


eel. 
E 16 C, 12-15 horse-power Hillman Coatalen. 


Fourth Day. 


No. 68 F, 30 horse-power 8.P.A. Broken ball-race. 
No. 40 D, 16 horse-power Star. 


In the large majority of the above cases the 
retirement was caused, by defects which should be 
avoidable in the future.. The most fruitful reason 
, for breakdown is failure of the back axle or 

ifferential gear. This seems to show that this 
— of the car still needs more care given to its 
esign, in order to get the necessary;strength in the 
essential parts combined with the least possible 


Differential gear key 


weight. 
The steep hills. caused a good many cases of 
passengers being shed, and several of the cars, even 


without passengers, had to be pushed. This 
should not be the case now, as the nature of the 
country was known beforehand, and the calcula- 
tion of the necessary ratio of gear to go up a given 
hill with a given engine power is comparatively 
simple. The whole matter of gear ratios and their 
calculation was gone into in our issue of January 31 
last, page 137, and it is only necessary here to say 
that practically all the failures of this class were 
due to the bottom gear being too high. This 
is one of the most common faults of cars for 
use on country roads, and it is to be hoped that 
makers will remedy it before the next trial, In 
a modern car the lowest speed is only used occa- 
sionally for short distances, and therefore the loss 
of time by having it a very slow one is very small ; 
it ought, therefore, to give so much tractive force 
that the car is quite certain of never sticking on a 
hill. In addition to the failures on hills, it seems 
probable that too high a bottom speed was the cause 
of several cars breaking down on other occasions. 
With a very low gear, the engine has sufficient power 
to make the wheels revolve without a jerk from the 
clutch, even if the car is on a steep hill or heavy 
ground. If the gear is too high, however, a con- 
siderable.jerk may have to be given in order to get 
the car to start at all, and this was probably the 
cause of several breakdowns. No doubt for ordi- 
nary use the parts should be strong enough to stand 
the clutch being let in with a jerk, as it is sure to 
happen, accidentally or purposely, sooner or later ; 
but there should be a ‘‘margin of safety” in the 
tractive force of the low gear as well as the strength 
of the parts. 

The whole organisation of the trial was excellent, 
and reflects the very greatest possible credit on the 
officials of the Scottish Club, and everything went 
through with very little friction indeed. This 
year the fact that the Scottish trial formed part 
of the Royal Automobile Club’s 2000-mile trial, and 
that the rules of the two clubs were slightly dif- 
ferent, caused a little complication, as also did 
the fact that some cars were running in both and 
some in one or the other only. In spite of this, 
however, things worked extremely smoothly. 
far from the inhabitants of the districts traversed 
showing any hostility, the ears were cheered through 
all the villages and welcomed with flowers, &c., 
which were thrown or handed as the cars. went. by ; 
while among more substantial offerings the car in 
which our representative had a seat collected a 
half-bottle of whiskey and some short-bread. 

During the first three days of the trial our 
representative was a passenger in the 45-horse-power 
Sheffield-Simplex. This proved an ideal mount, 
the engine running extremely quietly and sweetly 
over the whole range of its 5 which is not 
always the case, especially in trial-cars, where 
quietness is often sacrificed to s in the hill- 
climbs. It was unfortunate that towards the close 
of the third day the spokes of one of the hind 
wheels worked loose in the hub, and the driver, 
with a prudence many would not have shown, with- 
drew rather than take the smallest risk of a smash. 

For the last two days our representative was in- 
debted to Mr, Greene, of the Daimler Company, for 
a seat on his 30-horse-_power Daimler, and it need 
not be said that this proved an exceedingly comfort- 





able and speedy conveyance, Asit was not a compet- 
ing vehicle, it did not have to stick to a time-table, 
as did the competing cars, which were strictly barred 
from averaging more than the legal: limit ;.a fact 
ogre = on y explains the popularity of 
the trial. This also enabled: our representative to 
inspect Amulree Hill, which.was apparently the 
steepest hill on the route, and to see a large num- 
ber of the cars go up it, and therefore to estimate 
thoroughly what the difficulties were. We defer, 
however, further consideration of the trials till the 
full official report is issued, whena complete analysis 
of all the causes of stoppage, and of the perform- 
ance of each car, will no doubt be possible. 





ROYAL EDWARD DOCK AT 
AVONMOUTH, BRISTOL. 

THE magnitude of the Avonmouth Dock under- 
taking of the City Corporation of Bristol well 
justifies the royal distinction conferred by the 
gracious decision of the King to perform, the in- 
augural. ceremony, which. takes place on July .9, 
and additional interest is,lent to the works by the 
fact that the Institution of Mechanical Engineers 
will make the docks a principal feature of the visits 
during their summer meeting towards the end of 
July. The scheme, which involves an expenditure 
of 24 millions sterling, is probably one of the greatest 
of municipal projects; but Bristol has ever been 
noted for its enterprise, especially in respect of 
maritime affairs. It will be recalled that it was 
from this port that Cabot sailed in his historical 
voyage across the Atlantic, and that it.was here 
also that Brunel achieved those early triumphs in 
naval architecture which gave impulse and direc- 
tion to his successors in the great industry of ship- 
building. Bristol has taken a place in our mari- 
time history as a port for over a thousand years, 
and the completion of the new works only are the 
latest stage of a hundred years of labour in the im- 
provement of the docks, and of the six odd miles 
of waterway of the winding Avon from its junction 
with the Severn to the city. 

In 1809 a new river channel was made within the 
city, and the old waterway for a length of 24 miles 
was converted into a harbour by the private com- 

nies then owning the harbour, which was acquired 

y the Corporation of Bristol in 1848. . The equip- 
ment now includes wharves, granaries, sheds for 
merchandise, all served by modern cranes, and 
with extensive railway siding accommodation. The 
channel of the river is now suitable for vessels 
325 ft. long, and the old harbour has a water area 
of 83 acres, and wharfage 4898 yards long. To this 
harbour there is an entrance-lock 350 ft, long, with 
a width of 62 ft., and a depth of water on the sill 
at high water of ordi spring tides of 33 ft., and 
at neap tides of 23 ft. Thus, although the rise and 
fall of the tide is normally 42 ft., the ships are 
always afloat. 

At the entrance to the River Avon, docks for large 
mail and cargo-steamers were completed at Avon- 
mouth in 1877, and at Portishead, about two miles 
further seaward, in 1879. Both of these under- 
takings were acquired by the Corporation of Bristol 
in 1884, and from that date the entire harbour has 
been owned by the Municipality, and managed by 
the Dock Committee. The Avonmouth Dock has 
an area of 19 acres, with 1600 yards of quayage. 
The entrance-lock is 485 ft. long, 70 ft. wide, and 


So| the depth of water on the sill at mean spring tides 


is 38 ft., and at neap tides 28 ft. . There is a float- 
ing pontoon-dock, 365 ft. long and 62 ft, wide. 
The Portishead Dock is 12 acres in extent, with 943 
lineal yards of wharves, and it can accommodate 
vessels 350 ft. long. In addition, there are five 
graving-docks, or slips, at Bristol, ranging up to 
540 ft. in length and 52.2 ft. breadth at entrance. 
This, the largest dock, is privately owned. 

The progressive policy su by these figures 
has been well rewarded by a steady accession of 
over-sea traffic, necessitating the extensions at 
Avonmouth Docks which we are about to describe 
in detail. This development of maritime business 
is not surprising when consideration is given to the 
convenience of Bristol, and to fairly satisfactory 
railway facilities by the Great Western, Mid- 
land, and other systems, and its fast passenger 
services eastwards and southwards. The hinter- 
land is extensive, stretching from Land’s End 
to Southampton, without any other first-class 
port. Again, there are from the Severn long lines 
of inland waterways. The population within a 
radius of 50 miles is 24 millions, within 75 miles 
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five millions, and within 100 miles nearly ten mil- 
lions. The — ton of vessels entering the 
port annually has almost doubled in 20 years, being 
now nearly 2} million tons. Grain discharged has 
increased from two to over three million quarters. 
Petroleum imports have grown from 28,700 to over 
30,000 tons, the Anglo-American Oil Company 
using the a= extensively, and having storage re- 
servoirs of a capacity of 30,000 tons, or 8,400,000 
gallons. Food and fruit supplies from America, 
the West Indies, and other parts are discharged in 
ever-increasing volume at the port. The total 
exports have increased from 1,106,881 tons in 1883 
to nearly three million tons, iron and steel manu- 
factures making up one-half of this total. The 
Canadian Pacific, Dominion, Elder Dempster, 
and the Bristol City lines are among the noted 
steamship companies having regular services. There 
is no doubt that the increased facilities provided 
by the new dock will result in a great development 
of over-sea trade. 


GENERAL Featurss oF THE New Docks. 


‘The new works received parliamentary sanction 
in 1901, and the main contract for the whole of the 
excavation and the masonry work was let to Messrs. 


distribution of products. A flour-mill of the most 
modern description, on a very extensive scale, is 
already in course of erection by private enterprise. 

The new dock is to the north of the confluence 
of the rivers Avon and Severn, and the entrance 
from the splendid natural anchorage of Kingroad 
is formed by two piers 1200 ft. and 900 ft. long 
respectively. A view of one of these piers is given 
on the opposite page (Fig. 6), this view, and 
that of the lighthouse (Fig. 7), having been —_ 
pared from 4™ * & by Messrs. Harvey, - 
ton, and Son, Limited, Bristol. 

At the end of the North Pier there is a light- 
house showing a white flashing light every ten 
seconds, and a subsidiary fixed red light ; and at 
the end of the South Pier another lighthouse, which 
shows a green light occulting every thirty seconds 
and is provided with a fog-bell. The lighthouse 
apparatus is by Messrs. Chance Brothers, Birming- 
ham. The lighthouse towers, one of which is 
shown in Fig. 7, show splendid granite work. All 
the stones were delivered on the works from 
Norway, hewn to their finished dimensions from 
drawings supplied from the engineer’s office. 

The width between the heads is about 700 ft., 





narrowing down to about 250 ft. at the entrance- 


protect the gates against collision with ships in 
the lock. e chains are operated by hydraulic 
winches. s 


Parallel to the lock, northward, is the new 
ving-dock, of which a general‘view is given on 
late LXI. This also has been built to accord 
with the requirements of the Navy ; altar courses 
have been made at a low level in order to suit the 


also| great beam and comparatively square midship 


section of modern armoured ships. The length on 
the. keel-blocks is 850 ft., but there are stops for 
an intermediate caisson to divide the dock into an 
inner section 547 ft. long on the blocks and an 
outer. length of 328 ft. In this case a floating 
caisson, built by the Motherwell Bridge Com- 
pany, has been adopted in preference to gates. 
Electric-pumps are used for ballasting the caisson. 
The width of the entrance and the floor is, as in 
the lock, 100 ft., and the depth over the sill at 
ordinary spring tides is 34 ft., but the wet basin 
may be ‘“‘ pumped up” to enable a ship of 36 ft. 
draught to go into the graving-dock. When a 
vessel has to be dry-docked, the water is pumped 
out of the dock by steam-driven centrifugal 

umps, capable of completely emptying the dock 





in 24 hours. As no water flows into the Royal 





td 


SEVERN 





RIV E_BR.... 





PORT OF BRISTOL. 
PLAN _OF THE AVONMOUTH DOCKS. 


*r100 0 




















John Aird and Co., Westminster. The first sod 
was cut by the Prince of Wales on March 5, 1902. 
In giving a table of dimensions we may place in a 
= column the figures for the old Avonmouth 
ock, as the comparison indicates the enlightened 

policy of the Corporation. 
New Docks. Old Docks. 


Water area of the dock ... 30 acres 19 acres 
Length of wharfage ... 4200 ft. 4800 ft. 
Length of wet dock ade es 2180 ,, 
Width of wet dock ... Oe 500 ,, 
Length of entrance lock ... 875 ,, 485 ., 
Width of entrance lock ... 100,, 70 ,, 
Depth of water over sill of 
entrance lock: megn spring 
tides... ne bea re oa 38 ,, 
Ditto neap tides %., | 


In addition to this accommodation already com- 
leted, the dock has been designed, and the walls 
ve been built, so as to admit of extending the 
water area by nearly 25 acres, and the len of 
quayage by 7800 ft., at a comparatively small cost, 
by the construction of two more branches at the 
northern end of the dock, each 1800 ft. long and 
300 ft. wide. Land has been acquired, and a great 
extent of foreshore reclaimed, to enable extensions 
to be easily and cheaply made. Indeed, 250 acres 
have been embraced, including reclamation land, for 
the new and future works. After reserving suffi- 
cient for the extensions of the dock already referred 
to, land is available for the erection of factories, 
thus affording the great advantage to manufac- 
turers of éasy access both to shipping and to the 


railways for the reception of raw materials and the | 





Fie. 1. Generat Pian or Works. 


lock. This lock, the dimensions of which are 
given in the table, is built with vertical walls, and 
will easily admit any mercantile or war vessel 
afloat. The entrance is closed by gates of great 
height, the adjacent walls being 54 ft. 4in. from 
cope to outer sill-level. These gates are probably 
the heaviest yet made, each half being about 250 
tons. There is an intermediate gate, by which the 
length may be divided into an outer section of 
300 ft., and an inner of 575 ft. between the heel- 
posts of the gates. Similar gates are placed at the 
end of the lock next to the basin ; but these are 
not quite so heavy, as the pressure will not be so 
great as*at the entrance, where there will fre- 
——_ be a head equal in height to the 42 ft. 
ifference between low - water level outside and 
the normal depth of water in the entrance-lock and 
basin. The gates have been constructed by Sir 
W. G. Armstrong, Whitworth, and Co., Limited, 
and some idea of their size and design is afforded 
by the views given in Figs. 4 and 5 on Plate LXIL., 
while the sections of which they are built are indi- 
cated bythe parts lying on the floor of the lock shown 
in course of completion in the view on Plate LXI. 
(Fig. 2). The heel-posts, mitres, and sills are of 
nheart, and on the back of the gates, as shown 

in Fig. 5, the iron skin is protected by creosoted 
Memel fenders. The gates are opened and closed, 
in accordance with regular Elswick practice, by 
direct-acting hydraulic rams, working through a 
built-up crosshead and connecting-beam to the gates, 
as shown. Across the lock, near to the gates, 
are fitted fender chains, which may be raised to 


Edward Dock except from the tide, and neap tides 
do not rise to normal dock-level, the dry-dock 
pumps are so arranged that they can be used during 
neap tides to pump water from the channel into 
the dock to eh that which is let out and lost in 
the operation of passing vessels in and out through 
the entrance-lock. 

The plan, Fig. 1, on the present page, shows that 
in the north-eastern corner, on the site of a future 
extension, there has been excavated a timber 
channel, 1800 ft. long and .206 ft. wide. In 
the other northern corner of the basin a slope 
of pitched rubble has been made for a length 
of 300 ft., instead of a vertical wall, the ultimate 
intention - being to form an additional arm 300 ft. 
wide and 1800 ft. long, as already explained. 

In the south-eastern corner there is an arm 600 ft. 
long and 250 ft. wide, which, while adding to the 
length-of available wharfage, forms an approach to 
the junction cut 85 ft. wide, communicating with 
the old dock. This cut iscrossed by a swing-bridge, 
over which main-line trains run to the station for 
passengers embarking and disembarking from 
steamers. 

The equipment of the dock includes, of course, 
acentrally situated pumping-station, to be described 
later, two transit sheds on the eastern wharf of the 
dock, each 500 ft. in length and two storeys 10 
height, built for the most part of ferro-concrete, 
and beyond them a granary of the same construc- 
tion, and capable of storing 50,000 quarters of gra'n, 
largely in silos and partly on grain-floors. A view 





of this building in course of erection is given °? 
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page 854 (Fig. 9), and in our subsequent article 
fuller details will be given. On the southern 
wharf of the dock there is a transit shed, 450 ft. 
in length and one storey in height, built of steel, 
and a corrugated roof of a design which is strik- 
ingly simple and. economical. Water and gas- 
pipes are laid, and numerous hydrants are provided 
for extinguishing fire and supplying fresh water to 
—— The sheds and quays are lighted by elec- 
tricity, by current generated in Bristol, and con- 





steel, or, in a few instances, a timber shoe shod 
with steel was set level in its correct position on 
the ground, and the massed concrete was placed 
on the shoe in 3-ft. layers within shuttering. 
As each successive layer of concrete was added 
the increased weight caused the monolith to 
sink into the mud, which was forced through the 
four kets and removed by grabbing. ater 
was pumped from the interior, but care had 
to be exercised to ensure that neither mud nor 














Fic. 6.‘ Sourn Pier anp LicgHTHOUSE. 


veyed about 8 miles to Avonmouth. There are 
electrically-operated warping capstans at numerous 
positions, and mooring buoys in the basin. The slow- 
moving machinery — dock-gates, sluices, caisson- 
moving gear—is operated by hydraulic power, a set 
of additional pumps having been provided in the 
power-station of the old docks, which is contiguous 
to the new works. But the dock pumping plant is 
a separate steam installation. Over 20 miles of 
railway sidings were constructed by Messrs. T. B. 
Cooper and Co., Bristol. There was also necessi- 
tated a considerable diversion of the Great Western 
Railway from Avonmouth to the Severn Tunnel ; 
the original single track crossed the. site of the 
basin, and a new double line was made a short dis- 
tance eastwards of the dock works. A shore road 
had also to be closed, and considerable property, 
including two riverside hotels, appropriated. These 
diversion works formed part of Messrs. Aird’s 
extensive contract. 


EXCAVATIONS. 


Some four million cubic yards of material had to 
be excavated. It was, however, of silty mud, which 
was soft enough to yield -easily to the digger, and 
yet of sufticient consistency to bear the steam- 
navvy on rails on a closely-sleepered bed. The 
whole of the excavation work was done by mecha- 
nical means, excepting that in the great trenches 
made for the building of the quay walls. A bank 
was formed around the area to be reclaimed by 
tipping the first of the material excavated. Sub- 
sequently a tipped mound of rubble was made, to 
the back of which the foreshore was ultimately 
reclaimed for a length of about 5000 ft. and a 
width of about 1000 ft.. by the tipping upon this 
area of the material excavated in the construction 
of the dock. At this mound a jetty was built for 
the reception of the contractor’s plant 

When the excavations had reached abvut 26.3 ft. 
below the finished coping level, the work of digging 
the trenches for the dock walls was commenced, 
- ——— being left in until the walls were 

nished. 


Tae Entrance Prers: Monowira Structure. 


As the construction of a cofferdam to enclose 


the site of the entrance piers would have involved 
cousiderable time, expense, and perhaps trouble, 
it was decided to construct the piers of concrete 
mouoliths, and the result proved highly satisfac- 
tory. These monoliths were each 30 ft. by 25 ft., 
placed about 5 ft. apart, and were sunk from the 
Suriace of the ground on to the rock—red marl, 
which was met with at an average depth of 80 ft. 
below cope-level. Each monolith had four pockets, 
or openings, each about 6 ft. 6 in. by 8 ft. 6in, A 




















Fic. 7. LieurHovuse on Prer-Heap. 


water was withdrawn from any one pocket in excess 
of that taken from the others, otherwise a tendency 
to tilt would have been developed. In some 
instances it was deemed imprudent to remove the 
water. Kentledge was added—in one case to the 
extent of 1300 tons on one monolith. The fric- 
tional resistance on this occasion was about 18 cwt. 
per square foot. It was recognised, too, that exces- 
sive pumping increased the ibility of the silt 
finding its way from the outside of the walls, under 
the shoe, to the interior. When the monolith 
reached the rock, the insides of the pockets were 


cleaned out, in most cases by navvies working in 
the dry, in others by divers. The bottom was 
then sealed with cement concrete of good quality, 
and the remainder filled with 15 to 1 concrete. The 
intervening spaces of about 5 ft. between adjacent 
monoliths were filled in with cement concrete 
which bonded into grooves and tongues formed. on 
the outer adjoining walls of the monoliths. 

For each pier-head a circular monolith was used, 
These were each 55 ft. 64 in. in diameter, and 
they are probably the largest ever sunk. In these 
the steel shoes were of primary importance, as 
the success of sinking largely depended upon their 
rigidity and cutting power. 

The superstructure of the piers—above the fore- 
shore surface level—was built up of massed con- 
crete within shuttering, in the usual way. As 
shown by the engraving annexed (Fig. 6), the 
face is protected by pitch-pine timber fenders, 
with elm rubbers. . Stairways are provided for 
passengers landing from steamers. 

The monolith structure forming the pier was 
continued across the site of the entrance of the 
lock, to form a dam to exclude the tidal water and 
enable the work in the lock to be carried out in. 
the dry. This dam of monoliths had ultimately. to 
be blasted away to the level of the invert; but 
the lower part has been retained to form, am apron 
at the outer end of the entrance.. The work of 
removing this temporary dam is illustrated on 
page 854 (Fig. 8). 

(To ‘be continued.) 





THE FRANCO-BRITISH EXHIBITION. 
British Macuinery Srcrion. 


ENGINEERS who yisit the Machinery Hall of the 
Franco-British Exhibition must not expect to find 
there much that is new. That it is very interesting 
there is no doubt, for to all who have a taste for 
mechanics such shows must always prove attractive, 
even though they may contain no toes number of 
appliances to which the title of novelties can be 
applied. To those people who are not engineers, 
or who may not have had many opportunities of 
attending such exhibitions, the Machinery Hall 
contains a great quantity of material which will 
well repay very careful attention, and will un- 
doubtedly prove of great educational value, for 
the engineering industry is represented in many 
branches, beginning with sstahengieal operations, 
and ending with the finished products of the 
highest. class. Here may be seen exhibits of 
mining and metallurgy, manufactured iron and 
steel, systems of transportation, including a very 
fine department devoted to shipping and ship- 
building, steam engineering, gas engineering, 
electrical appliances, textile machinery, and s 
variety of kindred matter; enough, indeed, to 
occupy the searcher after information during many 
visits. Thereis undoubtedly a drawback, however, 
which is that at many of the stands (and these of 
no little interest) it is practically impossible to 
obtain any reliable information, there being in some 
cases no one at all in attendance, and in other cases 
only an attendant quite incapable of supplying 
what is required. hether this state of things 
will be improved as time goes on we cannot say, 
but at present it is certainly very noticeable, and 
is, we think, to be regretted. 

We described and illustrated last week a large 
twin two-cycle gas-engine, built by Messrs. Mather 
and Platt, of Manchester, which is intended to run 
with producer-gas, and forms a prominent feature 
of the Exhibition. Near to this may be seen a 
very fine vertical gas-engine, made by Messrs. 
Crossley Brothers, Limited, of Openshaw, Man- 
chester, which is in motion. It is of the four- 
cylinder type. Each cylinder is fitted with a 
separate gas-cock, which controls the amount of 
gas passing into it, so that it is possible to run 
with one, two, three, or four cylinders, and each 
cylinder can be cut out without stopping the engine. 
Starting is effected by means of compressed air, each 
cylinder being fitted with suitable automatic valves 
for the purpose, and no half-compression gear is 
necessary. After turning on the compressed air, 
as the fly-wheel begins to revolve, the main gas 
and air-cocks are opened and the ignition-switch 
turned, after which the compressed-air cock is 
closed. High-tension ignition is used. There is a 
division plate down the centre of the exhaust-pipe, 
the two middle cylinders exhausting into one half 








of the pipe, and the end ones into the other 
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half. This division plate is continued about 10 ft. 
beyond the engine exhaust-pipe, when the two 
divisions unite into one pipe common to all the 
cylinders. A quiet exhaust is the result of this 
arrangement, and back pressure is reduced. The 
, danger of back explosions into the pipes leading 
to the cylinders is avoided by mixing the air 
and gas when they enter the inlet valve of each 
cylinder, the amount of the-air and gas being 
controlled by a governor of the spring - loaded 
' type, which has regulating gear fitted. to it for 
varying the speed 15 per cent. above or below the 
‘‘ normal, The governing valvé is of the Crossley 
' patent type, and the engine may be’ run on either 
producer or illuminating gas without stopping or 
making any change. These engines are made in 
four sizes, which, when working with producer-gas, 
will develop 110, 187, and 275 brake horse-power 
respectively at 260 revolutions per minute,-and 350 
brake horse-power at 188 revolutions per minute.| 

- Another engine on view at this stand is a gas-engine 
for small powers. It has two cylinders, which are 
slightly inclined from the vertical, and is‘made in 
sizes up to 55 brake ‘horse-power. It is of the 
declound type, and may be started with compressed 
air. This firm also has on viéw a new ‘vertical 
engine of an interesting type, which has been 
designed for driving small dynamos, centrifugal 
pumps, air-compressors, &c., and is also suitable 
for auxiliary power for launches, barges, and other 
vessels. These engines are -made to work, with 

araffin, including all. kinds of petroleum oil, or 
ceovemmet petrol, includin all kinds of motor 
spirit, gasoline, benzine, and naphtha spirit ; alco- 
hol or methylated spirit and benzol or coal-tar 
spirit ; town-gas and producer-gas. As, however, 
we hope to describe this engine more in detail at 
a future date, we will not refer to it further here. 

Another fine example of a vertical gas-engine 
may be seen at the stand of the British Westing- 
house Electric and Manufacturing Company, Li- 
mited, Trafford Park, Manchester; but at the time 
of writing the erection of this engine was not 
completed. It will drive a continuous - current 
electric generator of 500 kilowatts capacity. 

The National Gas-Engine Company, Limited, 
Ashton-under-Lyne, have a 100-horse-power mill 
type of gas-engine on view, but the erection of this 
was also not completed at the time of — 

Messrs. W. H. Allen, Son. and Co., Limited, Bed- 
ford, have an interesting collection of their high-speed 
steam-engines and pump; on view. Among these 
is a three-throw air-pump for a condenser. The 
diameter of each air-pump barrel is 18 in., and the 
stroke 14in. It runs at 135 revolutions per 
minute, and uires 20 brake horse-power to 
drive. It is fitted with a 7-in. water-lifting pump, 
which is driven off the crank-shaft. There is also 
a four-stage ‘*Conquest” turbine pump vs 
of discharging 110 gallons per minute under a 
head of 250 ft. t is driven direct, and is 
intended for mining work. There is on view 
a ‘three-throw air-pump, with 12-in. diameter 
barrels, capable of dealing with 30,000 lb. weight of 
steam per hour with a vacuum of 28 in., as well 
as a small two-cylinder vertical oil-engine to run on 

araffin and drive a continuous-current dynamo. 

n addition to these exhibits there is a fine example 
of a rolled brass tube-plate for a counter-current 
** Conquest” condenser, which latter will have a 
cooling surface of 10,000 square feet. The plate is 
7 ft. 4 in. in diameter, is 1} in. thick, and will take 
3700 tubes. 

Among other exhibitors of pumps, Messrs. John 
Cameron, Limited, of Manchester, are noticeable. 
They have also a horizontal gas-engine on view. 
Water-meters, valves, hydrants, sewerage works 
fittings, hydraulic and pumping machinery may 
also be seen in great variety at the stand of Messrs. 
Glenfield and Kennedy, of Kilmarnock, who have, 
in addition, one of Lea’s patent water-recorders 
at work, the object of which is to measure and 
record graphically the various rates of flow of 
water and other liquids when flowing freely over 
weirs or through notches. The apparatus registers 
the quantity of fluid passing over the notch by 
the rise and fall of a float in the notch-tank. 
The motion of the flost is transmitted through 
a spindle on which there is a rack which gears 
with a small pinion on the axis of a revolving 
drum, on which there is ar. a spiral wire coil, 
the contour of which is the ‘‘curve of flow.” 
Above the drum is a sliding bar which rests. on 
small pivoted rollers and is capable of being moved 
sideways by a very slight force. The drum is 





rotated by the motion of the float, and motion is 
imparted to the slide-bar by means of an arm 
which projects from it, and engages at its lower 
end with the coil on the drum. itch of the 
spiral is at first. very small, but rapidly increases 
towards the other end of the drum, until finally 
when the maximum limit is reached it becomes zero 
again. The movement is communicated through 
the arm to a pen at its upper end, which records 
the motion on another revolving drum carrying a 
sheet of paper. The result is that, whatever the 
kind of weir used, or whatever the ratio between 
the depth of water in the weir and the corres- 
ponding rate of flow, a curve is traced on the 
recording-drum, from which the total quantities 
of liquid passed may be calculated by means of a 
planimeter. There is also on view here an appsra- 
tus for scraping the inside of water mains. 

Messrs. Princeps and Co., Princeps Works, 
Sheffield, have on show’ some examples of their 
metallic packing for piston-rods, as well as examples 
of piston-rings. In- the'piston-rod packing the 
pressure on the rod is' transmitted by springs fixed 
in the make-up pieces only; these exert a pressure 
on cone packing-pieces and bring the same in con- 
tact with the rod with a pressure, it is claimed, of 
only one-half ‘the amount usual’ with packings of 
this type. The packing can be applied to any kind 
of stationary or locomotive engine, and can be fixed 
into the stufting-box or placed outside as desired. 
The firm have also a form of piston-ring suitable 
for high pressures, which can, it is said, be adjusted 
to one-thousandth part of an inch in a few minutes. 
It is composed of two parts or rings, which are 
each cut through ina part of thecircumference. In 
one of the rings is an annular groove, in which are 
fitted two stops, while in the other is a spigot 
ring and two gaps to correspond with the annular 
groove. When placed together the rings interlock 
and form one ring. 

Another form of packing is shown at the stand of 
Messrs. John Stewart and Son, Limited, 22, 
Billiter-street, London. This is the Harbinger 
Standard Automatic Metallic Packing. It has 
been specially designed to suit the present form of 
stuffing-box on land and marine engines, which is 
a point of much importance, because marine engi- 
neers in particular have a great objection to adopt 
any form of metallic packing which does not com- 
ply with this requirement. The packing is so 
constructed, and all the parts are so enclosed, 
that the loss of springs, and damage to any parts 
of the packing, are prevented. The springs are 
employed only to Keep the various parts in 
place, self-adjustment being obtained by the 
steam -pressure. The ordinary gland and stud 
arrangement is retained, which has the advantage 
that, if desired, the engineer can run his engine 
with ordinary fibrous packing in case. of need. 
The parts are all in halves, and are screwed 
together, and a spherical joint takes up all lateral 
and oscillatory movement of the rod. The ordinary 
type of this packing may be used for superheated 
steam up to 500 deg. Fahr. If, however, the 
degree of superheat is more than this, a special 

cking is made. The firm also exhibit a new 

orm of piston-packing, which we intend at a future 
time to describe more in detail. They have also 
on view some patent boat-valves for ships’ life- boats. 

There are two 7-ton steam travelling cranes on 
view in the body of the hall, which have both been 
utilised for getting the exhibits into their places. 
They are good examples of this class of machine. 
One of them is exhibited by Messrs. Taylor and 
Hubbard, Kent-street Works, Leicester, and the 
other by Messrs. Grafton and Co., Limited, of 
Bradford. Both these cranes will be again used 
_—_ the machinery has to be removed from the 

all. 

Several examples of the well-known Renold 
chain are exhibited by Messrs. Hans Ronold, 
Limited, of Brook - street, Manchester, whose 
works we recently described.* Their stand is not 
far from that of Messrs. Vickers Sons and 
Maxim. The exhibit includes patent silent chains ; 
bush roller-chains ; block, stud, balance, textile, 
pipe wrench and other special chains, as well as 
chains suitable for bicycles ; and in several cases 
parts of the chains are displayed separately, so as 
to show the construction. Complete drives are 
shown, which include sizes for powers ranging from 


3 to 40 horse-power, and _—o from 400 ft. to 
e silent chain-drive is 


1300 ft. per minute. In 
* See ENGINEERING, pages 674 and 705 ante. 





included a spring-wheel, part of the cover of which 
is removed, so as to disclose the construction. This 
form of drive is used for impulsive loads, as in 
pumps, compressors, and forging-machines. Thero 
are also a large number of excellent photographs 
on view, showing some of the many uses to which 
these chains can be put. 

A very noticeable feature in the Hall, standing 
as it does in a conspicuous position not far from 
that part devoted to shipping and kindred indus- 
tries, is the exhibit of ‘Measre. Chance Brothers 
and Co.; of West Smethwick, the chief object of 
which is a first order revolving, quadruple- flashing 
light, giving four flashes in quick succession every 
10 ‘minutes. It is well worth inspection, for it is a 
very fine example of this well-known firm's work- 
manship. The whole of the apparatus, or the 
revolving load, weighs close on 5 tons, and is 
floated in a bath of mercury, whereby the friction 
is reduced to a minimum. The bath in which the 
mercury is contained can be lowered by means of a 
screw, while the revolving part above is carried on 
supports, so that the mercury can, if desired, be 
examined.’ The mechanism by which this light is 
revolved is actuated by clockwork, heavy weights 
being used as the motive power. The illumination 
is' derived from a single incandescent vapour burner 
of 2000 candle-power, of the type usually employed 
by thisfirm, It has an illuminating power through 
the lenses of 400,000 candle-power. “This powerful 
light is to be erected abroad. In addition to the 
above there isa fourth order occulting port light, of 
10 seconds light and 5 seconds dark character, driven 
by a small clock which is actuated by a spring. 
There is also a set of ship-lights, which comprise 
a port light, a starboard light, an anchor light, a 
mast-head light and a stern light. There is, in 
addition, a very interesting collection of photo- 

taphs representing recent lights supplied to the 
Trinity House, the Northern Lighthouse Board, 
and the Irish Lights. The character of the light 
from the vapour incandescent burner employed by 
Messrs. Chance has been found to have a more 
penetrating effect in thick weather than either 
electricity or oil and wick, and the light has 
been officially tested by the engineer of Trinity 
House. 

Some representative machinery for the manufac- 
ture of ice and for refrigeration may be seen at the 
stand of the Haslam Foundry and Engineering 
Company, 175-177, Salisbury House, London Wall, 
London, E.C. These machines work on the 
ammonia compression and the carbonic anhydride 
(CO,) systems, and are suitable for use in dairies 
and creameries, for cooling water, brine-cooling, 
cold storage, ice-making, &c. At this stand the 
machinery may be seen in operation. 

Considering the vast importance of the gas in- 
dustry, and its intimate connection, not only with 
numberless engineering operations, but also with 
almost every condition of life, we should have been 
surprised if the industry had not been well repre- 
sented at the Exhibition ; but we certainly did not 
expect to find: quite such a comprehensive and 
practical demonstration of the many uses to which 
gas may be put, both for domestic and industrial 

urposes. ere, however, in the body of the 

all, is a joint exhibit of the gas undertakings 
of the United Kingdom, which will well repay 
a visit, for it is not often that the opportu- 
nity arises of seeing such a variety of gas appli- 
ances so conveniently arranged for inspection. 
The exhibits are arranged in a series of rooms, in 
each of which there are to be seen the gas appliances 
suitable for the requirements of that room, what- 
ever they may be; for instance, taking the different 
rooms of a house, there are the entranca hall, the 
kitchen, the billiard-room, the bath-room, bed- 
rooms, &c., in each of which examples of the re- 
quisite gas fittings are shown, there being, of 
course, cookers, gas fires, water-heaters, 45s- 
brackets, &c. Gas-engines are also shown, as well 
as the uses of gas for laundry purposes. 

Among the other gas exhibits the Laddite Iu- 
candescent MantleCompany, Limited, have a stand, 
at which the processes of mantle manufacture are 
shown. Messrs. George Bray and Oo., Limited, of 
Leeds, also have an interesting show of burners of 
various kinds, including their improved forms for 
use with acetylene gas. Machinery for gas works 
is well represented at the stand of Messrs. W. J. 
Jenkins and Co., Limited, of Retford, and Messrs. 
Samuel Cutler and Son, of Millwall, E., have an 
exhibit of constructional steel work for gas-holders, 
steel tanks, and general gas apparatus 























Tue Position or Iron ORE. 


AccorDING to recent reports the iron-ore market 
continues to suffer considerably from the depres- 
sion in the iron ‘market. The: stocks. of Medi. 
terranean and Spanish ore are still on the increase, 
aud for secondary qualities business is most limited ; 
the demand, such as it is, is confined to first-class 
brands, which are better able to stand the cost of 
production and transport than inferior sorts. The 
demand for ore from South-Eastern Spain, Greece, 
and the North French coast has subsided very 
materially, and some comparatively new brands have 
again disappeared from the market. The reduction 
in freights only means a reduction of the loss for 
the mines, and the question has been serjously 
discussed lately, whether it would not be neces- 
sary to close still more mines in order to 
regulate the prices. The. present year’s output 
of Swedish iron ore has mostly been di 
of through previous contracts, with the result 
that only aol quantities have been offering, and 
prices. have somewhat advanced compared with 
those of the older contracts, both, for ores rich and 
poor in phosphorus. With the exception of some 
shipments of briquettes, no. Norwegian iron ore 
has been sold for the last few months, the com- 
paratively poor Norwegian ore having been unable 
to compete with better kinds. ,Nor are the, pro- 
spects good for Russian iron and manganese ore, 
the more so as some of the most important buyers, 
in West Germany, have withdrawn, whilst. the 
export to Upper Silesia still goes on, although 
nothing has been heard of any more extensive 
purchases. The obstacles which the Russian autho- 
rities seem determined to put in the way of such 
export, either by raising the freights or even by 
absolute prohibition of export, cause some uneasi- 
ness in interested quarters. A congress of repre- 
sentatives from the railways and the mining con- 
cerns will probably be held in St. Petersburg 
towards the end of the year to discuss the ques- 
tion. The demand for manganese ore is very slack, 
and prices have fallen considerably on account of 
excessive supplies, in some cases to less than half 
of last year’s quotations. 


Tue Smoke NvIsance. 


Although this is hardly the time of year for 
thinking much about the smoke nuisance, some of 
the Manchester City justices, at a recent Confer- 
ence, sought to lay down some. principle which 
should guide them in combating this evil in future. 
According to the, Manchester Guardian (June 23), 
Mr. James Johnston proposed: ‘‘That in the 
opinion of this meeting the effect of black smoke 
from factory chimneys is so inimical to public 
hygiene and cleanliness that the powers conferred 
on magistrates by the Public Frealth Act and 
the Manchester Corporation Local Powers Acts 
should be vigorously enforced in the interests 
of the community.” It was pointed out, : in 
support of this resolution, that of the 222 cases in 
which proceedings had recently been taken for 
the emission. of black smoke, 120 were dis- 
missed, and the average fines of those dealt with 
amounted to 26s. each. It was urged that such a 
fine was not adequate for a man who committed 
such a serious offence against the law. Many in- 
genious suggestions were put forward for dealing 
with the question of smoke nuisance. Mr. W. 
Simpson proposed the appointment of an intelligent 
officer who should consult with manufacturers as to 
the best method of ameliorating the smoke nuis- 
ance. The fines inflicted might go towards the 
expense of providing such an official. The motion 
above set out was eventually lost by a small majority. 
We are by no means surprised at the result. ta 
every case the question whether there is a nuisance 
or not is one of fact, and justices have to be guided 
by the general nature of the industries carried on in 
the district ; we should be surprised indeed to hear 
that, in seeking to enforce the law more rigorously, 
the justices of Manchester would endorse the 
popular feeling on the subject. It is interesting 
to notice that the subject of industrial smoke abate- 
ment has recently been claiming attention in 
America ; and that the Syracuse Chamber of Com- 
merce, which has recently reported on the question, 
does not believe in a policy of drastic action by 
means of fines and police ordinances. This com- 
mittee rather inclines to the opinion that, if manu- 
facturers and fuel-users generally studied and acted 


burned, The essential conditions for preventing 
smoke in boiler fires may be enumerated as fol- 
lows :—(1) The gases must be distilled from the coal 
ata uniform rate. (2) The gases when distilled must 
be brought into intimate mixture with sufficient 
hot-air to burn them completely. (3) The mixing 
should be done in 4 firebrick chamber. (4) The 
gases should not be allowed to touch, the compara- 
tively cold surfaces of the boiler until they are com- 
pletely burned. This means that the gases shall 
have sufficient s and time in which. to burn 
before they are allowed to come in contact: with the 
boiler surface.” This committee point out, that the 
emission of smoke is largely preventible, and that 


economy. i +, ; 
ACCIDENTS IN Factories.  ; 
Having regard to the numerous rules and regula- 
tions now in force with reference to the fencing of 
dangerous machinery .in factories, one might have 
supposed that the occurrence of accidents, fatal 
and otherwise, would be on the decline in recent 
years. The contrary, however, appears to be the 
case, Speaking on the subject in the House of 
Commons on June 3, the Home Secretary pointed 
out. that the number of reported accidents for the 
decennial period ending 1908 showed an increase of 
116. per cent. ; for the, two years 1905-1907 there 
was an increase of 23.5 per cent. In the ten years 
ending 1908 there was an increase in fatal accidents 
of 62 per cent., the increase in the last two years 
being 10.9 per cent. As Mr. Gladstone pointed 
out, it is not enough to be able to show that the 
increase in the number of people employed in 
factories and workshops is equal to the increase in 
the ratio of accidents ; some other cause must be 
looked for. It will be remembered that the Work- 
men’s Compensation Act, 1897, came into force in 
1898.° One would have thought that the serious 
liabilities which that measure placed upon employers 
would have tended to make them more solicitous 
for the safety of their workmen. The contrary 
appears to be the case ; for the decade 1898-1908, 
to which Mr. Gladstone draws attention, marks 
the first ten years of the life of this Act.. When 
the principle of compensation for nearly every 
accident was adopted, it was freely prophesied that 
the penal clauses of the Factory Acts would be 
more strictly observed. .Why has this prophesy 
been falsified? It is possible that some employers, 
having insured themselves against liability under 
the Act, have grown more or less callous, and even 
if they do not altogether ignore the provisions of 
the Factory Act, 1901, as to fencing machines, &c., 
their anxiety to comply with the law has been in 
no way increased in recent years. It is also con- 
ceivable that the workpeople are less careful now 
that they are certain of compensation. Employers 
as well as employed should welcome the promised 
eporintnent of a committee to inquire into what 
classes of factories and workshops show an increase 
of accidents, and what is the cause of the increase. 





THE INSTITUTION OF CIVIL ENGINEERS. 
Last Monday there was held at the Caxton Hall, 
Westminster, a meeting of members and associate 
members of the Institution of Civil Engineers, and the 
following resolution was passed unanimously :— 

‘*That a Committee be formed to consider what pos- 
sibilities there may be of increasing the value of the 
Institution of Civil Engineers to its members, and its 
usefulness to the profession as a whole, and that, in 
the event of any suggestion being arrived at which 
may be deemed erty of being B ipa into practical 
form, to call a further meeting of members with a 
view to approaching the Council on the subject.” 

The following gentlemen were then elected to serve 
on the Committee :—W. H. Patchell, M. Inst. C.E., 
M. I. Mech, E., M.I.E.E ; H. Howard Humphreys, 
A.M. Inst. C.E.; F. R. Durham, A.M. Inst. C.E.; 
A. 8. E. Ackerman, B.Sc., A M. Inst. C.E.; Herbert 
Ross Hooper, M.A., M. Inst. C.E.; John F. C. Snell, 
M. Inst. C.E., M.LE.W.; and Profesesor Hele-Shaw, 
M. Inst. C.E., F.R.S., with power to add to their 
number. 

It was explained at the meeting, at which Mr. 

F. C. Snell took the chair, that the movement 
which it represented was in complete friendliness and 
loyalty to the Council, and that that attitude would 
not be departed from. No programme was nted ; 
that was left to the consideration of the Committee, who 
would welcome any suggestions. The meeting was the 
outcome of a widespread feeling among the members 





upon the following advice, there would be much 


that the Institution was failing to effectively carry out 


vented, as the conditions do not permit of its being, 


this prevention goes hand in hand with increased. 
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gig ; less smoke produced than there is at.present. ‘‘In | the duties expected of such a body. An apathy was 
NOTES. boiler-firing, the formation of smoke must be pre- | being induced among the rank and file by the present 


state of affairs, and the pride and interest which 
members took in their Institution were being weakened 
by the feeling that it was losing touch with the 
modern conditions of the engineering profession. 

The present house is about to demolished to 
make room for Government 'offices, and the I[nsti- 
tution has acquired a site on the opposite side of 
Great George-street. It has been decided to erect 
larger premises, and with these there will naturally 


follow ter opportunities and a wider field of opera- 
tions. It is believed that in providing for these the 
Council will welcome the assistance of members, who 


naturally know in what respect their requirements have 
been least adequately filled inthe past, and in what 
direction assistance would be most useful in the future. 
Naturally, there must be some change of procedure on 
the entry to larger premises, and all Parties are desirous 
that‘ it should made’ in the direction which will 
secure thé highest efficiency. The only point as to 
which there can be doubt is as to the means to attain 
that:end, and-this can be best solved by temperate 
and intelligent discussion. 

Some time must elapse before the Committee can 
call another meeting, and the opportunity is avail- 
able for members: to consider in. what way the Insti- 
tution could render them ter assistance than it is 
now doing. There are a number of subjects which 
have been suggested. More might possibly be done in 
the way of assisting young engineers to find openings ; 
committees might be appointed and funds voted to aid 
research ; the ordinary meetings might be made of 
considerably greater benefit than theyare. Discussion 
is frequently inadequate owing to the brevity of the 
meetings and the prolixity of certain speakers ; only 
the few members who are successful in getting copies 
of the paper laid on the Council table know properly 
what is under discussion, unless they have written 
for copies beforehand. The illustrations in the Pro- 
ceedings might be reproduced better and by more 
modern methods. Many other points will no doubt 
arise. Members who advocate reforms will do well to 

ut their ideas as to changes into actual concrete 
om before they lay them before the Committee. 
It is so easy to make general and sweeping sugges- 
tions, and so difficult to indicate the precise manner 
and’ means by which they are to be carried out. Yet 
it is only the latter which are valuable; vague aspira- 
tions lead to nothing, except to disappointment. It 
is to be hoped that members will put their feelings 
into words, and so assist in strengthening the hands of 
all those who have the interests of the Institution at 
heart, in endeavouring to increase its power for good 
its prestige, and its welfare. 





‘THE PROBLEM OF FLIGHT.” 
To THE Epiror or ENGINEERING. , 
Srz,—In looking over my letter which appeared in 
ENGINEERING of the 19th inst., I find that the typist who 
made the clean copy wrote ‘ diameter” where ‘‘circum- 
ference” should have been written (see middle of the 


third column on page 7 ? ; 
In reply to what Mr. Edgar Wilson says regarding the 
flight of birds, it would appear to me that he made a 


very common error, an error which everyone makes who 
does not understand the difference between what is meant 
by ‘‘force” and by ‘‘ work.” Nomatter whether you consider 
a bird’s wing as a lever of the first, second, third, fourth, 
or any other order, no lever does work by the load placed 
on it unless the load moves. A bird of the sea-gull 
variety seeks out a spot near the stern of a ship, where 
it encounters a rising column of air, and it rests on this 
air without exertin — e other than that of care- 
fully balancing itself. It is quite as much at its ease as 
other birds would be roosting on the limb of a tree; as 
the wings do not move, no work is done. A horse’s head 
weighs at least 100 lb., and a horse holds his head up the 
greater part of the day. The muscles of his neck are of a 
peculiar form, and contract automatically likea bit of india- 
rubber. No work is done, and the horse is not fatigued by 
holding up its head. If a sledge-hammer rests on an 
anvil, it pushes down on the anvil all the time with a 
force equal to its own weight ; but no ene’ ogy oN 
because the anvil does not move under the load. Sup- 
pose, for instance, that the sledge- hammer weighs 10 Ib., 
the work done would be 10 multiplied by noghing; so 
with the soaring bird at the time when its wings are not 
moving at all, the work done by the bird is the weight of 
the bird multiplied by nothing. I hope I have stated the 
case so as to bring it within the gras? of sll. There 
is one point which I think has overlooked by 
the greater number of mathematicians who have written 
on aeroplanes, and that is the curvature. Acoord- 
ing to the old way of thinking, the lifting effect of an 
aeroplane inc as the square of the sine of the angle ; 
however, when Lord Kelvin witnessed my experiments, 
he told me that this was not correct. Later on i wit- 
nessed some experiments of Lord Rayleigh’s, in which 
he balanced the lifting effect of two seroplanes against 
another of similar size and shape, but set at such an 
angle that its sine was double that of the sine of the other 
two. According to the old formule, the latter aeroplane 
ought to have fitted twice as much as the two former 
together; as a matter of fact, it did not lift twice as 
much, You will find from Haswell’s work, ed as 





late as 1890, that it was believed at that time that the 
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lifting effect’ of aeroplanes was in proportion to the 
square of the sine of the angle, Another fact I wish to 
point out is that it is an extremely easy matter to socon- 
struct an aeroplane that, without its angle being 
it will lift whether travelling forwards or backwards ; and 
with the peculiar aeroplanes which Mr. Phillips has so 
successfully employed a considerable lifvis obtained when 
the front edge is considerably lower than the rear edge, 
the sine of the angle in this case being a minus quantity. 
IT have made experiments myself, and find thas Mr. 
Phillips’s statements are quite correct. It will therefore 
be’ seen that none of the existing formule apply to 
areoplanes of the variety made by Mr. Phillips. Then, 
again, a well-made and smooth wooden aeroplane does a 
great deal better than an aeroplane of the same size 
covered with fabric like those which are now being em- 
ployed in France, 
Yours faithfully, 
Hiram S. Maxim. 
377, Norwood-road, London, 8.E., June 24, 1908. 





» : To THE newer pr OF a emer 

1m,—I am very pleased to see that my old opponent, 
Mr. H. C. Vogt, owe joined in this discussion. Years 
ago we frequently had a friendly tilt at each other in 
your pages, and I cannot resist the temptation of renew- 
ing the combat. Mr. Vogt states: ‘*The wing stroke 
would become too slow, aud the fall of the body during 
the up-stroke too t,” &c. If Mr. Vogt was a naturalist, 
he would know that « bird is supported during the up- 
stroke quite as efficiently as he is during the down- 
stroke. In fact, I have seen on several occasions, 
when lying prone on the banks of the upper Thames, 
the body of a swan rise 2in. or 3in. during the up- 
stroke, and there is no reason why it should not 
be so, as it entirely depends-upon the angle given 
to the wings. Mr. Vogt also states: ‘The resistance 
of the air is much greater against a surface, or a plane, 
turned round an axis in itself, than inst the same 
surface, or plane, moved normally to’ the. air; it is 
the centrifugal reaction which causes this increased re- 
sistance nst revolving planes.” Now this statement 
is as far from the truth as it is possi to make one. 
Had it been true, practicable flying-machines would have 
been with us’ years . No. 1 rotating plane puts 
the air in motion, and the following planes having to 
act in « downward current, there is a loss of efficiency. 
It would be very interesting to learn more about 
Mr, Vogt’s pendulum propellers, as I am an old experi- 
menter in this ——_ line. 

Mr, Rankin Kennedy and Sir Hiram Maxim are dis- 
agreeing over each other’s figures and facts. ‘*The bone 
of contention” is the relative lifting effect of a given plane 
at a given angle when moving in a straight line ina 
circle, The mathematical formule by both parties 
are entirely needless. For example, a plane at an angle of, 
say, 1 in 20 will lift twenty times the thrust (less about 
2U per cent. for loss by friction eddies, &c.), whether it 
travels in a straight line or in a circle of any diameter. 
Where the difference comes in is in the power absorbed 
in obtaining any given lift. When a ay moves in a 
straight line the power absorbed is the least possible, but 
when whirled round in a circle the power required is 
greater, and the smaller the circle the greater the power 
required. In some cases I have found the power neces- 
sary to be more than five times greater. than is required 
for a plane driven ina straight line. peices oben thrust 
is constant, the space through by the t in any 
given time mes greater as le es smaller. 

With regard to the wonderful performance of Mr. 
Cody’s kite, as witnessed by Sir Hiram Maxim, we 
shall never have flying-machines on that system. If Mr. 
Cody attached any importance to the occasional fluky 
flights of hfS kites, he would not now be experimenting 
with the most powerful engine in proportion to its weight 
that can possibly be obtained. 4. 4088 

Mr. Edgar Wilson states that my machine is a “‘ fair- 
weather craft.” It would be interesting to know which 
machine Mr. Wilson is alluding to. he alluding to 
the machine I made upwards: of forty years ago with 
right and left-handed sheet-steel screws, strengthened 
by ‘steel tension-rods, working on a vertical axis, and 
driven by a steam-engine? Or one with wooden screws, 
30 ft. in diameter, driven by the same engine’? Both were 
tested at my workshop and testing-ground at Battersea. 
These were on the direct-lifting principle. Ora gliding. 
machine I tried on a circular cement track at Norwood 
about twenty yearsago? This was on thebox-kite principle, 
so much in vogue justnow. Altogether I have made about 
half-a-dozen full-sized machines on the box-kite principle. 
Or the gliding-machine tried publicly at Harrow fourteen 
ag ra —— es Or <— ee 
at the Crystal Palace about nine ago, with right 
and left-handed screws 33 ft. in a , driven by a 
petrol-engine ; or another tested at the Palace, with a 
pair of screws 20 ft. in diameter, on a girder, driven by 
& more powerful petrol-engine, about seven years ago? 
These were both on the direct-lifting principle. Or one I 
tried at St. Lawrence, Southminster, about six years ago, 
on the gliding principle, with rigid blade sustainers? 
This -was the first occasion, as far as I know, that a 
able track was used for starting the machine from. This 
track could be laid down in any desired direction in 
a few minutes, in order that the machine could always be 
started head to wind. Sir Hiram im laid down a 
permanent track to start his machine from, but this was a 
great mistake, because it could only be used when the 
wind was blowing in a line with the track. Or another 

liding-machine with rigid blade sustainers tried at 
frurale Down Farm, Mitc about five years ago? Or 
a machine tried at Furzle Down Farm with a pair of 
20-ft, diameter screws on a girder; the axis of the screws 


at an angle of 1 in 10 from the vertical? This machine was 





intended to run along the ground before rising. Or one 
tried at Mitcham, on what is now the golf ground, about 


three years ago? This wasa gliding-machine. Or theglid- 
ing-machine tried last year sf Streatham? With the =| 


tion of one or two, they were designed large enough to Garry 
aman. Mr. Wilson will se by the above list that T have 
tried almost every conceivable kind of machine. I have 
never tried a machine fitted with one or more screws 
working horizontally and one or more working vertically; 
I do not think the arrangement a desirable one. 

No doubt others have been working as earnestly as 
myself,, and with what result? A practicable flying. 
machine is as non-existent to-day as it was 40 years ago. 

Yours faithfully, 
Horatio PHILLIPS. 


West Barnham, Sussex, June 24, 1908, 


To THe Eprror or ENGINEERING. 

Siz,—In reference to Sir Hiram Maxim’s remarks 
about the old wind pressure formule, I beg to point out 
that in my letter it was misprinted P— V? 0.003 instead 
of P = V? 0.003, and hence was nonsense to anyone who 
did not ive the printer's error. Anyhow, Sir Hiram 

that it is not a formule to be used in calculating 
the thrust of planes. 

One other point I would notice before taking up the 
more important and serious subject of his letter is, that 
I did not state that he arrived at correct results by 
taking the wrong formule. I gathered from his own 
letter that his results were obtained purely by direct 
experiment, without regard to formule. 
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Fig. 2. 


Now, one of these results he gives in his last letter is 
plainly enough stated, and that is that the efficiency of a 
rotating plane diminishes as the diameter of the circle it 
describes diminishes; and, vice versd, its efficiency in- 
creases towards infinity as the diameter increases. This 
result, if it stands, means introducing a new factor into 
the formule. 

I do not here and now intend to discuss the result so 
stated. I must — it as the interpretation of direct 
experiments. It is the reason given to explain the result 
I wish to deal with. The result is said to be due to the 
effect of the planes following each other so closely 
that the air has not time to come to rest after being 
acted upon by the one blade, before it is struck into by the 
one following ; or if only one blade is used at 6 revolu- 
tions per the air would have only § second to 
recover from one blow before it received another; and so 
Sir Hiram Maxim eee that the air might enter the 
planes at a velocity of 2 miles per hour, and the blades 
would then, if calculated for 4 miles hour, only give 
a thrust due to 2 miles per hour. is argument is not 
valid, for it isa fundamental pri _ of rotatin Cy 
or screw blades that whether. the fluid is accelera’ fore 
it enters the blades, while in the blades, or after it has 
left’ the blades, if the -total ‘acceleration is due to the 
motion of the les, the thrust is proportional to the 
total acceleration. 

If in Sir Hiram Maxim’s supposed case the planes have 
impressed a 2-mile acceleration on the air before it enters 
them, then pooh came credit ~ bn gee with a thrust in 
proportion, so that if we get 2 miles velocity at entry to 
the blades, and another 2 miles added while passing the 

we have, the same as before, a 4-mile acceleration. 
@The diagram (Fig. 1) illustrates the stream-lines of a 





screw in'a fluid. The screw A, by pushing the fluid aft, 
compels the fluid to flow from forward to take the place 
of thatsent aft. The consequence is that the fluid begins 
to flow at section a, 6, somewhere forward of the screw. 
As it accelerates in velocity, the fluid converges on the 
screw, and ‘enters it with some velocity; it is further 
accelerated, and acquires its maximum velocity just after it 
clears the blades atc, d. This is all for efficiency, for the 
more gradual the acceleration the better. Similarly, « 
screw on a ship has the water entering it at the full speed 
of the vessel, ‘plus the - due to the suction effect 
shown in the diagram, and a ship’s screw-blades certainly 
move in & fairly small circle, and are not adversely affected 
by the éntering velocity of the fluid. 

The explanation of the diameter effect cannot, I think, 
for brags pense. be ace “s by it is an eet 
point, I hope I may not ought digressing too far to 
refer to an air-blower, which has a ing on this matter. 
I do not ‘mean to the best air-blower would 
aoe aah per riliniaetk hae 
proof that rotating planes grip the air and propel or 
accelerate it in large quantities to a high velocity, even 
when they are so close together on the disc area that day- 
light cannot be seen between them when looked upon 

ially. If one blade could affect the other, here is a case 
with a vengeance. : ¢ 

Fig. 2 mey be_taken as an illustration of a common 
type of air-blower, with rotating planes properly shaped. 

housands of this type are in practical use every day— 
= of their efficiency. From a list before me, a 6-ft. 

lower runs at 340. revolutions minute, or, say, 6 
revolutions per second (not to go intofractions). At that 
speed it propels, or accelerates, 1000. cubic feet of air per 
second, with an expenditure of 5 brake horse-power at an 
acceleration of 35 ft. per second. Here we have 80 lb. of 
air = W, accelerated to 35 ft. persecond = V, and by the 
fundamental formule T = WV. ae o.. 87, a 
thrust of 87 lb. for 5 brake in a machine 
which, according to the diameter effect, should lose its 
grip on the air er. 

0, it will not do to ascribe the results I am discussing 
to the acceleration of the air before it enters the blades. 

These peculiar results must be due to something else 
yet to be discovered. To me it seems more likely to be 
due to centrifugal action on the air while on the blades, 
resulting in air-churning. And this idea is supported by 
the fact that in all these efficient air-blowers they curve 
the blades axially aft to a much greater extent than is 
done in any blades working in water. At any rate, theit 
efficient action upon the air explodes the idea of the ait 
disturbance by many es in a small diameter having 
any effect detrimental. ; 

n another way this air-blower is instructive: at 3 revo- 
lutions per second it delivers 40 1b. of air at about 16 ft. 
velocity per second with 2 brake borse-power expended. 
Verb. sap. 





Yours faithfully, 
RANKIN KENNEDY. 





To THs Eprrog oF ENGINEERING. 

Srr,—The correspondence on this subject’ was first 
started in your columns by me in a letter headed ‘‘ Aerial 
Navigation,” which you were good enough to publish on 
February 22, last year, in which I called attention ‘to 
what has always seemed to me, as a practical man, the 
great difficulty in connection with the problem of mechani- 
cal flight—not ballooning—viz.: some safe method of 
coming down ;” and, with the exception of a few words 
of agreement with me on the part of Mr. Rankin 
Kennedy, this important point has been almost entirely 
lost sight of, or shall I say that the matter has been pur- 
posely neglected, by those who have taken part in the 
discussion. Farman and many others have done what 
be hy ao ~— Sm about anybody balay able to 

0, as long as they use ap) tus weighing not more 
than 10 cwt. to 15 cwt., and % not rise too high ; they 
ought to be able to come down fairly often without break- 
ing their necks or damaging the flying machines, as their 
horizontal velocity need not be very great. 

But seriously, Sir, will some of your correspondents 
devote their great minds to the solution of the problem, 
and tell us how they would manceuvre (with the object 
of descending safely) an aeroplane weighing 2 tons and 
travelling 80 miles per hour? 

Your obedient servant, 
Witiiam H. Massey. 

Twyford, Berkshire, June 20, 1908. 








‘“‘A NEW SYSTEM OF WELDING.” 
To THE EpiTor or ENGINEERING. 

Str,—In regard to your article entitled *‘ A New System 
of Welding,” in the present issue of ENGINEERING, would 
not this process be more correctly described as ‘‘ Brazing, 
as the two dissimilar steels are not in actual contact. 

I have noticed this impenetration of a into steel 
and iron when copper rivets and washers have been acci- 
dentally left with the scraps of old leather belting, &c., 
used in case-hardening articles of iron and steel. _ 

The impenetration of the copper causes the articles to 
have a yellowish cast and gives extreme hardness. In 
fact, it forms a “‘ steel * ‘ 

Could not the ‘ lost art of hardening copper,” as prac- 
tised by the Phcenicians in the manufacture of daggers, 
&c., be explained by this process. : 

I presume that it would be worth while to analyse one 
of these daggers, and thereby ascertain whether such was 


really the case. 
Yours faithfully, 
Joun KirxsyY. 


The Grange, Pilsley, Chesterfield, June 22, 1908, 
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MACHINE-TOOL AND GENERAL FOUNDRY yWA=4 f Wi de pmol pene sey tem 6 ln ce 
HINTS TO YOUNG MOULDERS. ; » EI Io is that such conditions of labour should be 


P : “an pape mney = pnp eee 

IR, — to offer a few practical hints to our young 
moulders where probably they have to get a good output 
and yet find various castings continually leaving the 
machine-shops for the scrap heap, owing to some defects 
not properly studied. There will be some defective cast- 

ith the best of precautions and best systems 

working; but a large number may be saved if young 
moulders will do their level best to study the cause, and 
endeavour to prevent defects by a careful study. Defec- 
tive castings delay and lose orders, waste materials, and 
run up foundry costs, and are against the true interests 
of both master and workman. : 

Machine-tool castings are put to so many tests in the 
various operations of the ine-shops that this class of 
moulting wente all the study young moulders can possibly 
give. © first item, then, is to get the moulding plant 
right, if possible: machined box parts planed and well 
fi he that twist or strain is avoided as much as 

e. 

The various facing sands are a study in machine-tool 
castings, because such various operations are performed 
in the machine-shops upon the same casting. If 
good-.surface is required in one part, other parts ma- 
chined require a different sand, more open to prevent 
blow-holes, especially on top sides of casti where the 
bulk of air or gas esca) Extreme ness on top 

rts of undried moulds is a frequent cause of blow-holes 
octet found just under the surface of castings. Scab, too, 
is a nuisance, because the machining shows where the 
sand has settled. Iron poured at too great a t, com- 
nee — the strength of sand, often causes nasty seams 
and scal 

The water-brush, too, must be used as little as possible 
on this class of casting, because the castings are chilled 
by it, and run up costs in the machine-shops with steel 
tools. Use sand as clean as possible on or near the patterns, 
and place the runners so that you get the easiest blow 
of metal through the moulds, and pay attention to the 
size of runners, so that they are not out of proportion to 
size of castings. Use the vent-wire freely, as this tool 
does good work by freeing the gases that often trouble 
moulders in machined castings. But careful skimming 
is also required with this class of work, and skimming is 
often done in a careless manner ; capstan and vther slides 
must be extra good castings for the part they play on the 
lathes, and friction-rings, gear-blanks, and. bevel-gears 
want great care in skimming and sound facing-sand of an 
open nature. They undergo several tests before they get 
safely through the machine-shops.» : |» 

Then feed and gear-boxes, aprons, and headstocks re- 
quire the greatest possible care all round ; the cores must 
be true in position, with no risks of a crush; the facing- 
sand right, and the heat of iron when pouring. The 
machine-shops, planing, milling, turning, and boring de- 
partments are all looking out for defects in the castings, 
and those castings that pass these several tests reflect 
great credit on the moulders. 

Small machined work made in the moulding-machines as 
repetition work want open sand, as they are rammed hard 
by extra pressure, and there is danger of small blow-holes 
being found. Soft brands of iron give trouble with this 
class of work, as the shrinkage is t, and when poured 
at too great a heat the boring-mac exposes the inward 
shrinkages on capstan-blocks, bosses in pulleys, or in any 
part where there is thickness or strength required. Thus 
young moulders would do well to study the iron-mixer an 
earn of his ways; he has a very res ible position, and 
— hinder or assist moulders according to his 
ability. 

Castings merely painted or drilled bear no comparison 
to those with several cores and that have to pass five 
or six operations in the machine-shops. The facing- 
sand must be not too damp with this class in 
cular; for undried moulds incur several risks. oung 
moulders should settle down to study the causes that 
aoe to good work, and also what will prevent defective 
results. 


be F Yiau. 





A NEW METHOD OF CALCULATING THE 
DEFLECTIONS OF BEAMS. 
To tHe Epitor or ENGINEERING. 

Srr,—In your issue of June 12 Mr. Wallace gives a new 
method of finding the deflection of beams by one integra- 
tion. 

This may also be done by the method of internal work, 
which is probably as simple. For example, take one of 
Mr. Wallace's problems. The beam on two supports 
loaded with weight W, distances a and 6, from the ends 
to find the deflection under the load. 

Now, work done in bending a beam is given by 


at M?dz 
vas [mes 
where M is the bending moment at a point, the integra- 


tion being extended over the whole This must be 
equal to the external work done on beam = 4 W A. 


: * Revd Redz] 
4WA= Reed: da 
ara aff ar. “jw 
and 





W a? i? 
3 EI (a+b) 


which gives the deflection under the load. Or, again, 
take the cage of a cantilever length / load W at end :— 


conn 


Mr. 
of | calculated 


q | Strength of ships. 


,|inst. The method of calculating t 


or 
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kI 


This method seems to be slightly more elastic than that 
of Wallace, for the deflection at any point can be 


Consider a’ beam under any system of loading 


causing & 
bending moment M at any point. To find the deflection 








x 
f r 
oF .: an 
at X X, sup; a amall Joad p placed on beam there. 
The work note this load - ta when the beam at X X 


deflects through a distance A is given by 
t 
ss Mmdz _ 


0 
where m is the bending moment caused by the load- » 


, ne 
To find the deflection of a uniformly Joaded beam at 
@ point distant a and } from the ends 


lp “(wle wa\ ba 
A= cinta wt cme ar 
ip srl | -( 3° She 
Sf wle w2\ ax 
+f ( 2 2 22,2" } 


3 4 
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~Ella+6\ 6 8 a+b 
(" Le w “YI 
6 3 Jl 
In the above expression put 
=b= 3° 
and the deflection of a uniformly loaded beam results. 
Central deflection 


If in the above general expression we put a = x and 
6=1-— 42, we get the elastic equation of the beam 
obtained by the usual double integration p 

Yours faithfully, 
~— ~ B 2 o RoBERTS. 
gineering Department, University iverpool, 
June 13, 1908. 





To THe Eprror or Ene 
Srr,—It is somewhat surprisin 
novelty made for the method of calculating the deflection 
of descri in a letter over the signature of 
6 ~+ Aggenaees Liverpool University, in your issue of 
une 12. 
This method was elaborated and extensively used by 
the late Professor Jenkin about eighteen years ago, at 
Glasgow -University, in lecturing on the structural 


INEEBING. 
to find a claim for 


Yours faithfully, 
A. Scorr Youncer, B.Sc. 
141, Fenchurch-street, London, E.C., June 15, 1908. 


To THe Eprror or ENGINEERING. 

Srr,—I was interested to read a letter from Mr. W. M. 
Wallace on ‘the above subject in your issue of the 12th 
: L deflection of beams 
is very interesting, but hardly new, as it was used at the 


Roy of Science, South eo , man 

ago, ay Perry, F.R.S. : D celhow-holants 
and myself had this simple method pointed out by Pro- 
fessor Perry, and drew many curves illustrating the 


problem. Y hee. 
ours, 
by. We Rosryson, Wh. Sc. 
5, Queen Anne’s Gate, S.W., June 16, 1908. 








DISINFECTION IN. MINES. 
To THE Eprror or ENGINEERING. 

Siz, —The British Medical Journal, in its issue of May 9, 
contains an editorial note on a recent supers by Dr. R. 
Deane Sweeting to the Local Government upon the 
sanitary condition of the borough of Leigh. For many 


years past typhoid fever has rarely been a t from that 
town, and during the five years ee 
of cases among collier population was 2.8 per 1000, and 


among the non-colliers 0.7 per 1000. This fourfold greater 
incidence among the colliers, as com with the rest of 
the a aay ae attributed a r. wewey J to the 
insani conditions obtaining at mines, 

both oy $ peeve flee pe , The note in the 
aoe a Mp 2 that ‘‘the under- 
grou wor & CO w appear to present 
fa conditions for the dissemination of the disease 
details given in Dr. Sweeting’s report are of an 
indescribably revolting nature, and are quite unsuitable 
for reproduction in a general newspaper. It will be suffi- 
cient for my purpose to say that he shows the conditions 
which prevail in the mines about Leigh 





could scarcely be equalled in vileness i 
of any city, and such as to render 





allowed to exist at the present time. The dangers of, 
mining are in themselves not inconsiderable, and the 
cary danger of pepemeitio iomabery cupeatings to 
sary r preventi insanitary ° 
the mine-owner the mine is usually a source of wealth, 
and it is his obvious duty to make such sanitary arrange- 
ments at the mines as shall safeguard the health of 
his labourers. Dr. Sweeting’s report has made it per- 
fectly clear that constant disinfection is urgently ed, 
ong sy =f underground. In the circumstances to which 

refers in his report, there is no other method of destroy- 
ing the of typhoid, for fresh air and sunshine—the 
best of all disinfectants—are, of course, not available, and 
in their absence the only safeguard is the regular use of 
the best substitutes procurable. The cost to the mine- 
owners would be inconsiderable, and the beneficial effect 
beyond dispute; but, at whatever cost, it is high time 
that the abominable conditions detailed in Dr. Sweet- 
ing’s report, with the resultant prevalence of disease, 
should be abolished, and the course I have suggested is 
not the least important step in this direction. 

am, Sir, your obedient servant, ‘ 
ALUS. 





**HIGH-CAPACITY WAGONS FOR INDIAN : 
BROAD-GAUGE RAILWAYS.” 
To THE Eprror or ENGINEERING. 

S1r,—In the interesting article by Mr. Kelway-Bamber 
on the above subject, in. your issue of May 8, the results 
of his experiments as to the extra tractive effort required 
to haul. 32-ton wagons carried on 37-in. diameter wheels 
do not quite agree with the results obtained on this rail- 
way, on which a large number of wagons carried on 37-in. 
wheels are running. 

In the latter end of 1906 a series of tests were made 
with a dynamometer-car to determine the relative draw- 
bar pull required for 32-ton: wagons with 43-in. and 37-in. 
diameter wheels. . 

These tests showed that a 32-ton carried on 
43-in. diameter wheels, with gun bearings, re- 
quired 8.6 per cent. less draw-bar pull than a similar 
wagon carried on 37-in. diameter wheels, to move it, 
from rest on a straight and level road. This advantage, 
however, decreased to 7.2 per cent. up to 4.5 miles per 
hour, and further diminished to 4.9 per cent. at a speed 
of 20 to 25 miles per hour. The difference in draw-bar 
pull —- for a 32-ton wagon fitted with 37-in. dia- 
meter wheels would therefore appear to have been slightly 
over-rated. 

Yours truly, 


A. C. rn ne 
Acting-Chief Mechanical Engineer. 
Bengal-Nagpur Railway, Khargpur, May 29, 1908, 





THE SPEED OF THE “ MAURETANIA.” 
To THE Eprror or ENGINEERING. 

Srr,—Mr. Newall’s letter in your issue of the 12th 
inst., re the Mauretania’s speed under three propellers, 
raises some very interesting points on the steam con- 
sumption of turbines. That she should have maintained 
full speed with one set of turbines idle a at first 
sight very remarkable to people accustomed to recipro- 
cating engines ; but I have come across various facts in 
talking to turbine experts that seem to help one to under- 
stand it; and I, for one, should be glad of more definite 
information on the subject. 

Firstly, in warships fitted with cruising turbines, the 
additional turbine is used for low speeds, and is cut out 
at full speed, when it a revolves in vacuo. 

Secondly, I have been that a turbine can always be 
run at 50 per cent overload without trouble, and more in 
many cases. 

Hence it would seem that turbines are somewhat similar 
to electrical resistances—the fewer of them in series the 
more power is develo that, given a certain boiler, 
capacity, it matters little how many turbines one has, 
except in the matter of efficiency. If any of your readers 
would tell us something about Mauretania’s efficiency 
on the voyage in question, or any similar information on 
the overloading of turbines, it would be very interesting. 
Perhaps you could give an article on the subject at a not 
too distant date. 


Yours ma, 
. L. Cunnincuam, 
164, Elswick-road, Newcastle. 


[We referred to this subject on page 820 ante.—Ep. E.] 





Tue Ovsg.—The directors of the Goole, and 
Hull Transport ee gd have held a conference at 
York witha number of York traders, with a view to the 
commencement of a service of the company’s boats to 
and from Hull and York. The result of the conference 
was that steps have been taken for bringing the scheme 
into working order. 





MINING AND MECHANICAL ENGINEERS.—A meet- 
Be the members of the North of Institute of ' 
ing and Mechanical ae was at Newcastle 
on Saturday, Mr. J. H. ivale presiding. Mr. T. E. 
Forster was the ~ gentleman nominated for the office 
of president. Mr. Forster su uently handed over to 
the keeping of the Institute a i portraits of 
ee ents and secretaries. Mr. Forster said it 
to him to be very suitable that the ceremony had 
taken place during the presid of Mr. Merivale, for it 
was largely due to the interest w’ he had in 
matter that the had been: com: ° 
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‘INDUSTRIAL NOTES. 


THE report by the Labour Department of the Board 
of Trade as regards employment and unemployment 
generally is based upon the following important re- 
turns :— 

In addition to the 2560 employment returns from 
trade unions used for the chart, 3744 were received 
from employers, relating to 1,095,908 workpeople em- 
ployed in coal and iron-mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and shoe and other clothing trades, and the 
paper and glass trades. Besides these 6304 statistical 
returns, @ large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sourcee. 
These returns show that employment was not so good, 
being considerably affected by the disputes in the 
shipbuilding and engineering trades, which rendered 
idle a large number of workpeople not directly con- 
cerned. As compared with a year ago there was a 
decline in employment in most industries. 

The 268 trade unions making returns had a net 
membership of 627,613; of these, 49,515, or 7.9 per 
cent., were reported as unemployed, compared with 
7.5 per cent. a month ago and 3.4 a year ago. 





Employment in coal-miniog continued good, but 
there was a slight decline as compared with a month 
ago and a year ago. The average number of days 
worked per week at the pits was 5.48, as compared 
with 5.57 a year ago. Comparison with a month ago 
is affected by holidays. 

In iron-mining employment remained fair, but was 
not so good as a year ago. The weekly average 
number of days worked at the mines respecting which 
returns were received was 5.74, as compared with 5.88 
@ year ago. 

The pig-iron industry was quiet, and showed a de- 
cline as com 
siderably worse than a year ago. Returns relating to 
the works of 108 ironmasters, employing nearly 22,000 
workpeople, showed 286 furnaces in blast, as compared 
with 293 a month ago, and 346 a year ago. 

Atiron and steel works employment showed a further 
decline, and was worse than a year ago. The volume 
of employment—i.e., number employed multiplied b 
the number of shifts worked—at the works from whic 
returns were received was 1.6 per cent. less than a 
month ago, and 13.9 per cent. less than a year ago. 

Employment in tin-plate and steel-sheet manufac- 
ture continued good ; it was about the same as a month 
ago and a year ago. At the works covered by the 
returns, 438 tin-plate and sheet mills were working, as 
compared with 437 a month ago and a year ago. 





The engineering trades continued to be slack on the 
whole, and were adversely affected by the dispute on 
the North-East Coast. They were somewhat worse 
than a month ago, and much worse than a year ago. 
The percentage of trade-union members unemployed 
was 9.5, as compared with 8.6 a month ago | 2.948 
= ago. Members on strike are not included in these 

gures, 

In the shipbuilding trades employment was bad— 
worse than a month ago and much worse than a year 
ago. It was much affected by the strike on the North- 
East Coast and by the lock-out at other shipbuilding 
centres. The percentage of trade-union members un- 
employed was 26.1, as compared with 23.2 a month 
ago and 6.7 a year ago. Members on strike or locked 
out are not included in these figures. 

Employment in the spinning branch of the cotton 
trade was moderate on the whole, but worse than a 
month anda year ago. In the weaving branch it 
remained slack, and was much worse than a year ago. 
Returns from firms employing 124,415 workpeople 
showed a decline in the amount of wages paid of 2.7 
per vent. as compared with a month ago, and of 8 per 
cent, &s compared with a year ago. 

In the woollen trade employment was moderate, 
but worse than a month ago and a year ago. Returns 
from firms employing 29,640 workpeople showed a 
decrease of 1.5 per cent. in the amount of wages paid 
compared with a month ago, and of 5.7 per cent. 
compared with a year ago. 

Employment in the worsted trade was quiet, and 
worse than a month ago and a year ago. Returns 
from firms employing 48,489 workpeople showed a 
decrease of 3.1 per cent. in the amount of wages paid 
compared with a month ago, and of 9.9 per cent. 
compared with a year ago. 

In the linen trade employment was dull—worse than 
a@ month ago and much worse than a year ago. 
Returns from firms employing 48,002 workpeople 
showed a decrease of 3.2 per cent. in the amount of 
wages paid as compared with a month ago, and of 18.1 
per cent. as compared with a year ago. 

The jute trade on the whole was fairly » and 
showed little change compared with a mon ‘0 and 


@ year ago. Returns from firms employing 18,091 





workpeople showed an increase of 0.1 per cent. in the 
amount of wages paid com with a month ago, 
and of 0.4 per cent. com with a year ago. 
Employment in the hosiery trade on the whole 
remained moderate, and was worse than a month ago 
and a year ago. Returns from firms employing 
18,483 workpeople showed a decrease of 2 per cent. in 
the amount of wages paid compared with a month 
ago, and of 2.6 per cent. compared with a year ago. 


In the boot and shoe trade employment was fairly 
ood, but slightly worse than a month ago ; it showed 
ittle general change as compared with a year ago. 
Returns from firms employing 64,286 workpeople 

showed a decrease of 1.3 per cent. in the amount of 
wages paid compared with a month ago, and of 0.6 
per cent. compared with a year ago. 

Employment in the other leather trades continued 
bad, and was worse than a year ago. Trade unions 
with a membership of 3568 had 8 per cent. of their 
members unemployed, as compared with the same 
percentage a month ago, and 5.7 per cent. a year ago. 





The papensneling trades continued a. 

Employment in the printing and bookbinding 
trades continued dull with printers, and bad with 
bookbinders ; it was worse a year ago. In the 
printing trades the percentage of trade-union members 
unemployed was 5.2, as compared with 5.6 per cent. 
a month ago, and 4 per cent. a yearago. In the book- 
binding trade the percentages for the same periods 
were 7.9 per cent., 8.7, and 6 2 per cent, respectively. 


The building trades continued slack; they showed 
little general change compared with a month ago, 
and were worse than a year ago. 

In the furnishing and wood-working trades employ- 
ment continued bad on the whole, and was worse 
than a year ago. Trade unions reported 6.8 per cent. 
of their wes al as unemployed, as compared with 
6.4 per cent. a month ago, and 2.9 per cent. in May, 


d with a month ago. It was con- 190 


Employment in the pottery trade, on the whole, 
was elack ; in the brick and tile trades it continued 
quiet. 





Employment of agricultural labour was generally 
regular, except that day labourers in certain districts 
lost a little time through rain in the early part of the 
month. There was a fairly good demand for this class 
of labour. 

The demand for dock and riverside labour on the 
whole was moderate ; it was better than a month ago, 
but not so good as a year ago. The average number 
employed daily at the docks and principal wharves in 
London was 12,433—an increase of 3.2 per cent. as 
compared with a month ago, and a decrease of 7.8 per 
cent. as compared with a year ago. 





Twenty-nine labour disputes began in the month, 
as compared with 26 in the previous month and 29 
in May, 1907. The total number of workpeople 
affected by disputes which began or were in progress 
was 55,276, or 18,490 more than in April, and 43,364 
more than in May, 1907. The aggregate duration of 
all the disputes of the month, new and old, amounted 
to 1,191,100 working days, or 425,300 more than in 
April, and 1,003,500 more than in May, 1907. De- 
finite results were reported in the case of 27 disputes, 
new and old, directly affecting 17,896 persons. Of 
these 27 disputes, four were decided in favour of the 
workpeople, nine in favour of the employers, and 14 
were compromised. 

The changes in rates of wages affected 147,600 work- 
people, of whom 5400 received advances, and 142,200 
sustained decreases. The number whose w were 
reduced included 124,000 coal-miners in Northumber- 
land and Durham, 3500 blast-furnacemen in Scotland, 
and 11,000 steel-workers in various parts of Great 
Britain. The total computed effect of all the changes 
reported was a net decrease of about 3600/. per week. 





The Iron-Founders’ monthly report states that 
trade was, at date, still on the decline, though not in 
so marked a degree as in the month previous. The total 
number on the funds was 4896, as compared with 4901 
in the previous month—a decrease of five. There was 
an increase of 76 on donation benefit, as compared 
with an increase of 633 in the previous month; but 
there was a decrease of 83 on sick benefit and of 10on 
dispute benefit. The out-of-works totalled 3103, ex- 
clusive of sick and superannuated members ; this for 
the season of the was abnormal, due mainly to 
disputes mostly outside their own society, for only 41 
were on dispute benefit. The cost of those benefits 
was 17910. 83, 4d. per week, or equal to 2s. 0jd. per 
member per week. In order to provide for the heavy 
expenditure, the balance in hand to be drawn upon 
to the extent of 4745/. 15s. 8d., reducing the total 
balance in hand to 82,137/. 4s. ld. But the month 
was a long one, so that the loss was less than it appears 
to be from the figures. The returns of branches as to 





the state of 8 shows that only in four plaves, with 


a total of 255 members, was it described as “‘ very 
good.” In 21 places, with 4514 members, it was ‘‘ bad,” 
and in 35 places, with 7474 members, it was ‘very 
bad.” The record given is the worst for years. The 
Canadian trade unionists send a copy of the resolution 

at a meeting held in Montreal on April 18 last, 
cautioning all sections of the engineering trades not to 
emigrate to Canada at present, as hundreds of men are 
walking the streets seeking work of any kind, but 
none is to be found; the cost of living is said to be 
high, and privation abounds. The council have had 
to im an extra levy to meet the expenditure on 
the North-East Coast, as ‘“‘the engineers remain ob- 
durate,” though other branches have now given in. 
All the other trades regret this obstinacy on the part 
of the engineers, but at date of writing no settlement 
had been arrived at, though negotiatiors were pending 
between the parties. 





The June number of the American Federationist con- 
tain: an article on ‘‘ The New Unionism of Europe.” 
The writer cannot be said to be well versed in the 
— of the Labour movement, for he declares that 
“unti 
Socialists.” Carl Marx never had any large following 
in the British Isles, norin France, and even in Germany 
he had no strong foothold. The old unionism of Britain 
was Bp omy not in any proper sense Socialistic. 
Socialism has crept in within the last twenty years; it 
really began to exert influence in 1889, during the 
dockers’ strike ; since then it has floundered until the 
constitution of the Labour Party, within the last few 
years. The antagonism between trade unionism and 
Socialism is not yet over, and one does not yet see 
clearly what the result will be. The second article 
deals with the Industrial Disputes Act of Canada. It 
is an exposition rather than an approval, but the writer 
appears to anticipate good results from the measure. 
It seems that the Act has not the approval of all the 
Canadian labour unions, but it is endorsed by a large 
number of them. The editorials deal with the present 
— of political parties in their relation to labour 
egislation and labour problems. 





The monthly report of the Boiler-Makers and Iron- 
Shipbuilders tells a sad tale of unemployment. The 
union was not involved in the strikes on the North- 
East Coast, but was indirectly affected. Actin 
on the advice of the executive, the men decide 
to accept the employers’ terms, but the strikes and 
lock-out threw them out of work in the shipyards 
affected. The total number on the funds at date of 
the report was 16,183; in the month previous, 14,941. 
Of these, 2368 were on sick benetit, and 1776 on 
superannuation allowance. All the others were 
out-of-works. The expenditure for the month was 
22,6187. 33. 6d.; in the previous month, 20,5737. 3s. 2d. 
This heavy drain on the funds led the executive to 
declare that the society could not stand the strain of 
a strike against the proposed reduction in wages. The 
report states that they ‘*‘ welcome with heartfelt glad- 
ness the closing of at least some of the disputes that 
have so greatly injured us during the last five months.” 
It is hoped that the large number of 12,039 unem- 
ployed will be reduced by the time that the next report 
is written. The reasons for silence as regards the 
strikes of other branches of the engineering and ship- 
building trades are given, and it is urged that all 
sections should work together for the establishment of 
— and for the constitution of Conciliation Boards 
or all these industries. In looking over the returns 
as to the state of trade one is struck by the fact that 
the depression is general, inland as well as at the ship- 
building centres. A member of the union has been 
nominated as a Parliamentary candidate for Cardiff, 
and the votes of members are being taken for and 
against such candidature. 





The Chicago Convention, held last week, nominated 
Mr, Taft as the Republican candidate for the Presi- 
dency of the United States bya large majority. He 
obtained 702 votes, the next highest being 68 only. 
Mr. Taft was then adopted unanimously. The chief fea- 
ture in the Convention was the attitude of the Con- 
vention and the candidate towards labour. The dis- 
cussion arose upon the anti-injunction plank in the 
platform, upon which there was a stiff fight. The 
text of the resolution on this subject was as 
follows :—‘‘ The Republican party will at all times 
uphold the authority and integrity of the Courts, 
State and Federal, and insist that their power to 
enforce their process and to protect life, liberty, and 
property shall be preserved inviolate. We believe, 
owever, that the rules and procedure in the Federal 
Courts, with respect to the issuing of writs of injunc- 
tion, should be more accurately defined by statute, and 
that no injunction or temporary restraining order 
should be issued without notice, except where irre- 
parable injury would result from de aye in which 
case a speedy hearing thereafter should be granted. 
This concession to the Labourites of the United States 





under the guidance of the American Federation of 








a few years ago it was dominated by Marxian. 
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SPRING-LOADED SAFETY-VALVE. 
THORNYCROFI AND ©O., LIMITED, ENGINEERS, WOOLSTON, SOUTHAMPTON. 
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Labour may secure some modification of judge-made 
law adverse to labour. 





The conference of representatives of the Engineering 
Employers’ Federation and of the unions involved in 
the strike of engineers on the North-East Coast was 
abortive. The union officials endeavoured to induce 
the employers to allow the men to resume work at the 
old rate of wages, and then to take steps to consider 
the whole situation, and formulate a scheme as a basis 
for conciliation. The employers insisted upon the men 
returning to work at the reduction, as assented to by 
the other trades, and co the meeting ended in failure. 
The attitude of the men on strike is described as 
“‘obdurate” in some of the monthy reports of the 
other trades involved, but not on strike. The conduct 
of the men last week, at the time when their officials 
were negotiating, shows obduracy and something worse, 
for they, in meeting assembled, proclaimed their deter- 
mination not to go in, but to continue the strike. 





The Old-Age Pensions Bill moved forward more 
than a stage last week. The second reading was 
carried without a division, after an amendment was 
defeated. Oa the following day the closure resolu- 
tions were passed, limiting the time—five days to the 
Committee stage, one on report, and one on the third 
reading. The amendments down by the end of last 
week were enormous; after eleven o’clock, when the 
second reading was carried, 178 amendments were 
handed in; others followed later in the week. The 
Chancellor of the Exchequer, Mr. Lloyd George, inti- 
mated the acceptance by the Government of certain 
modifications in the Bill. The deputation of repre- 
sentatives of friendly societies suggested further modi- 
fications, but these are all reserved for the Committee 
stage of the measure. 





The South Wales Miners’ Federation is again in a 
ferment over the non-union question, and the Execu- 
tive has given permission to issue notices to strike at 
some collieries on July 1 unless the non-unionists toe 
the line and join the Federation. This coercive action 
is a danger to unionism and is to be condemned. 


The dispute between the. Shipbuilders’ Association 
and the Shipwrights and Joiners‘on the Wear was 
amicably settled last week by mutual arrangement at 
& conference held at Sunderland, a reduction of 1s. 
per week instead of ls. 6d. being agreed to. The fear 
of a lock-out in the district is thus averted, 








has allowed for the construction of its railways. 
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SPRING-LOADED SAFETY-VALVE. 


In the accom ing Figs. 1 and 2 we give illustra- 
tions of a Sasa of ealtip-eive fitted by foun. John 
I, Thornycroft and Co. to torpedo-boats and destroyers 
of the British Navy, and suitable, of course, for use in 
other circumstances. It will be seen that the valve 
takes the form of a mounting with four spring-loaded 
valves. Sande gy are held between pillars, and each 
spring is fitted, as may be seen from Fig. 1, with rock- 
ing-plates at the top and bottom, thereby ensuring a 
truly axial thrust on the valve-spindle. The spindle is 
short and does not pass up through the spring, so that 
there is ro risk of transmission of side-thrust from the 
upper part of the mounting. In Fig. 2 are seen two 
valves, one complete and the other dismantled, showing 
the spring, pillars, and the end of one valve-spindle in 

ition. This valve is patented jointly in the names of 

r.V. Parlby and Messrs. John i Thornycroft and Co. 





Tue “‘ Iron Ack” DinEctory.—We have received from 
the David Williams Company, publishers of the Jron Age, 
a copy of the twelfth annual edition of their directory, 
being a classified index of goods manufactured by adver- 
tisers in their journal. The price of the book is 25 cents; 
it measures 6} in. by 42 in., and contains 340 pages. 
The directory will prove useful to merchants and buyers. 





Tue Proyecrep Neckar-DanusE AND BODENSEE 
Canats.—In 1904 a committee was established in 
Wiirttemberg with the object of promoting the canals 
of the kingdom of Wiirttemberg, and notably the Neckar- 
Danube and the Danube-Lake of Constance Canals. 
Both these canals will. indirectly connect the Rhine 
with the Danube; for the Neckar is one of the tribu- 
taries of the Rhine, and the Lake of Constance—called 
Bodensee—is the on lake in which the Rhine deposits 
most of the rock detritus it brings down from the a. 
oe on the Neckar used to be of some importance, but 
was neglected with the growth of the railways. The 
sent Neckar-Danube scheme would involve (1) regulation 
of the Neckar, at least from Esslingen (not far from Stutt- 

t) down to Heilbronn, and probably lower down to 

nnheim, where the Neckar joins the Rhine ; (2) a canal 
from Nec ms over to the Danube near Laningen ; 
3) a side canal for the Danube, which does not lend 
itself to regulation in its lower courses. If this scheme 
were carried out, the Danube-Bodensee Canal would not 
involve any further plans, for the lateral Danube 
would be wanted for both erofocts. The Neckar-Danube 
Canal itself would have a 
(70 miles), and the costs are estimated at 112 million 
marks—one million marks per kilometre. The water- 
shed will be reached from the Danube by climbing up 
293 metres (962 ft.); the descefit down to the Danube i 
52 metres (171 ft); locks and ship-lifting plants are 
projected. The lation of the Danube, or the con- 
struction of running along it, will concern 
Bavaria as well, and’ the reach to be controlled has a 
length of 168 kilometres (103 miles); 83 million mar 
are set down for this part of the scheme. The depth of 
the canals is to be 2.2 metres (87 in.), the width at the 
bottom 18 metres pee Sie ), on the water level 28.3 metres 
(92 ft.) ; the whole scheme is for boats of 800 tons burthen. 
The canal from the Danube to the Bodensee will have a 
— of 103 kilometres (64 miles), and is to cost 80 
million marks. The total expenditure is estimated at 
200 million marks so far as Wiirttem is concerned ; 
that would be a fourth of the sums which the kingdom 


ength of 1127 kilometres | r 





SPANISH RAILWAY ENTERPRISE. 

STRANGELY enough, after having sustained the loss 
of Cuba, Spain appears to have taken a new lease of 
life. The main reason assigned for the gradual loss 
by Spain of her once great colonial empire was the 
excessive strain of both men and money which the 
Spanish dependencies entailed upon the mother 
country ; and there is no doubt that this had a great 
deal to do with the course of events. Although, 
wagon | the usual practice, we have styled Spain 
the Mother Country, it must be admitted that she 
was something of an unsympathetic and oppressive 

rent. The object of Spain appears rather to 

ave been to draw wealth from ee colonies than 
to make her dependencies wealthy. But, at any 
rate, the fact remains that when Spain was once 
relieved of the cost of maintaining her authority in 
Cuba, her prosperity revived just as a balloon soars 
up into the air when it loses some of the weight which 
it has to support. For many years the two principal 
Spanish railway systems—the Northern of Spain and 
the Madrid, Saragossa, and Alicante—were unable 
to give et ge any dividend. A year or two 
ago the Madrid, Saragossa, and Alicante Railway 
resumed dividends, however, at the rate of 2 per cent. 

r annum, and now the Northern of Spain Railway 

as followed suit. The Madrid, Saragossa, and Ali- 
cante Railway was also enabled last year to carry its 
dividend from 2/. per cent. per annum to 3/, 4s, per 
cent, per annum. th these systems are properties 
of considerable magnitude, and their construction and 
equipment have involved a great outlay. The first 
establishment expenditure of the Madrid, Saragossa, 
and Alicante Railway stood at the close of last year 
at 39,582,125/., while the corresponding expenditure 
of the Northern of Spain Railway at the same date 
was 42,519,797. The cost of the two systems—to say 
nothing of equipment—amounted, accordingly, at the 
close of last year to 82,101,922/. It should be observed 
that in the case of the Madrid, Saragossa, and Ali- 
cante Railway the cost of establishment included 
525,439/., representing the cost of certain coal-mines 
worked by the company. The earnings of the Madrid, 
Saragossa, and Alicante — last year were 
4,477,882/., while those of the Northern of Spain 
Railway were 5,063,716/. The working expenses 


canal|of- the Madrid, Saragosea, and Alicante Rail- 


way last year were 2,017,947/., so that the net profit 
ised for the twelve months was 2,459,935/. The 
working expenses of the Northern of Spain Railway 
last year came out at 2,201,164/., leaving the net 
revenue of the year at 2,862,553/. The combined net 


® | revenue of the two systems last year was, accordingly, 


5,322,4887. 
It may be interesting to add that the length of the 
original network of the Northern of Spain way at 


ks | the close of last year was 12932 miles, while 1 =| 


miles more were worked. The company’s ori 

network is made up as follows :—Main line (from 
Madrid to the French frontier), 5684 miles ; Santander 
line, 863 miles ; Barcelona line, 445 miles ; and Bilbao 
line, 1558 miles. The main line earned last year 
1,633,125/.; the Santander line, 128,796/.; the Barce- 
lona line, 1,014,671/.; and the Bilbao line, 388,303/. 
The Barcelona line is an element of s h to the 
Northern of Spain system, Barcelona being about the 
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most vigorous of the Spanish ports. The Bilbao line 
is also strengthened materially by the working of the 
famous Bilbao iron ores. There was a great increase 
of traffic last year (117,080/.) upon the Barcelona line ; 
and this, of course, augurs well for the future. Upon all 
the lines owned and worked by the Northern of Spain 
Railway Company the revenue acquired was 
5,040,573i. (increased to 5,063,716/. by sundry miscel- 
laneous receipts), as compared with 4,846,667/., show- 
ing the substantial increase of 193,907/. The total of 
5,040,573/., representing the revenue of last year, was 
made up as follows :—Passengers, 1,319,703. ; goods, 
parcels, &c., carried by quick trains, 471,7082. ; 
parcels, &c., carried by slow trains, 3,190,796/. ; 
miscellaneous, 58,366/. Passenger traffic is worked by 
the Northern of Spain Railway upon the English 
system—first, second, and third-class. The propor- 
tion of first-class ngers last year was 8.09 per 
cent. ; of second- , 10.36 per cent. ; and of third- 
class, 81.55 per cent. The ratio of the working ex- 
mses to the traffic receipts upon the Northern of 
in Railway is moderate, the gross outgoings for 
1 having nm 2,201,164/., or considerably less 
than one-half the company’s current revenue. While 
strict economy is thus enforced in working, neces- 
sary irs ap to have received due atten- 
tion. Thus, last year 190 locomotives and 118 tenders 
received heavy repairs, while lighter repairs were 
carried out upon 22 locomotives and 5 tenders. Heavy 
repairs were also executed upon 964 passenger car- 
riages and 2067 goods trucks, while repairs of less 
importance were executed upon 2058 passenger car- 
riages and 15,929 goods trucks. The number of work- 
peeple employed in the company’s workshops at the 
close of last year was 2747. The company is replacing 
iron rails by steel rails, and it is a ying down 
heavier rails. Rails weighing 85 lb. per yard had 
been laid at the close of last year to the extent of 
131} miles. 

The.experience of the Madrid, Saragossa, and Ali- 
cante Rallway last = was similar in many respects 
to that-of the Northern of Spain Railway. The gross 
revenue acquired upon the Madrid, Sa and 
Alicante system in 1907 was) 4,477,882/., ee 
increase of 133,430/., as compared with 1906. The 
working expenses last year were 2,017,947/., or 127,901/. 
more than in 1906, ‘The fixed charges last year were 
1,884,608/., showing a reduction of 71,384/. as com- 
pared with 1906. ‘I'he net profit remaining after pro- 
vision had been made for working expenses and fixed 
char, last year was, accordingly, 575,326/., or 
76,893/. more than in 1906. The Madrid, Saragossa, 
and Alicante Railway has also strengthened its per- 
manent way by laying rails weighing 85 lb. per yard ; 
about 30 miles were laid last year with such rails. 
The ratio of the working expenses to the traffic 
receipts stood last year at 45.06 per cent., as com- 

with 43.50 per cent. in 1906. There is some- 
thing hopeful about these two Spanish systems, just 
as ene is something hopeful about modern Spain 
generally. 





AIR-LEAKAGE IN STEAM-CONDENSERS. 
A Plea for Scientific Consideration of the Subject.* 
By. Tuomas OC. McBrivz, Philadelphia. 

Experience has shown that the ce of a small 
amount of air in a steam-condenser has a marked effect 
‘upon its capacity and efficiency. In spite of this no 
serious attempt seems to have le to determine 
quantitatively the amount of air mixed with steam in 
ordinary practice, nor definitely to define or limit this 
amount to exact figures in condenser contracts and 
guarantees. 

If it can be demonstrated that 

(a) The greater part of the air gossing to condensers 


is the result of air | an 
(6) That these leaks are mostly in the prime mover 
and its connections, and likely to be but small 


in amount in the condenser itself, due to the 
lt difference in the character of the two structures; 
(c) If it is possible to devise some convenient method 
of estimating the proportions of the air to 
exhaust steam required to be handled by the 
condenser, 
then, it is only as fair to expect that purchasers’ specifi- 
— shall at “4 7 the amount of air to be handled 
y the air-pump, that the manufacturer may intelligent] 
select the Fa of this pump, “ * is to rome these ou 
fications. to state the amount of, steam to be condensed, 
that the manufacturer may properly determine the size 
of the condenser. 
In view of the one-sidedness of the usual purchaser’s 
re in this regard, it is not surprising to find 
the manufacturer in turn exacting a condition in his 
ee Se ee its piping shall be “‘ free 
rom air leaks,” and then furnishing an air-pump costing 
a very appreciable fraction of the total plant cost to 
remove air specified not to be present. 
The author believes and assumes that the amounts of 
air passing through different condensers may be best 


goods 


the | the Engineers’ Club of Philadelphia, thus : 


measured and compared on the basis of the relation of 
the volume of this-air to the volume of the steam being 
condensed, both being at the pressure and temperature 
existing in the i exhaust-pipe. The most con- 
Veniént unit of volume is the volume of the water of 
condensation coming from the steam. The ratio of the 
volume of air i h the air-pump to the volume 
of water of condensation is then used to measure the air. 

The most reliable index of the proportion of air to 
exhaust steam customary in existing plants is to be found 
in the ratings of air-pump capacity in general use. 

Manofacturers of vertical twin oe and surface 
condensers ustially guarantee them for 26in. vacuum 
30 in. baroffeter) and 110 deg. Fahr. hot-well tempera- 
ture, with 70 deg. injection and 110 deg. discharge tem- 
perature, under which conditions it is customary to furnish 
an air-pump of a displacement of about thirteen times the 
volume of the water condensed. 

Presuming that the friction of the vapours in passin 
through the condenser is negligible, and that the volu- 
metric effici of this type of air-pump is the same for 
the air as for water, thi i 
every unit volume of water of condensation there will be 
present in the air-pump suction-pipe 12 volumes of air, 
saturated at 26 in. 110 deg., at which temperature 
the ure of the steam alone is 2.58 in, absolute. _ 

The 12 volumes of saturated air in the air-pump suction- 
pipe is made up (Dalton’s law*) of 

7 volumes of steam at 2.58 in. absolute 
” » air 


oo + ” 


Total pressure 4.00 in. absolute 


Reduced to the condition in the exhaust-pipe that its 
volume may be comparable to the volume of the exhaust 
steam, this air alone becomes (according to the well- 
known laws of the relation of temperature, pressure, and 


volume of gases) 
1.42 459.5 + 125 
— ; = 43 1 
12 x r a B+ 110 4.37 volumes. 


The unit volume of water passing through the air-pump 
with this air was, before condensation, 11,000 times. its 
volume. The pro 
exhaust steam is, therefore, 


Wien = 4 volumes. 


This amount—4 volumes of air per 10,000 volumes of 
steam—represents the upper limit of the proportion of 
air to exhaust steam anticipated by American practice 
in air-pump guarantees; for the class of steam plant 
wom | su 
cated by the success of large numbers of these pumps in 
achieving their rated results. 

Horizontal air-pumps for. 26-in. vacuum, and: 110 deg. 
hot-well temperature, are rated by most manufacturers as 
having a displacement of about twenty times the volume 
of the water of condensation. This rating presumes the 
presence of air in the proportion of 6.3 volumes to 10,000 
volumes of exhaust steam. 

Air-pumps for -jet-condensers for 70 deg. injection and 
26 in. vacuum, on the presumption that the discharge 
temperature will be 110 deg., are usually rated at a dis- 
placement of fifty-two times the volume of the water of 
condensation. On these presumptions, this displacement 
will be made up of 


Volumes. 
Condensed steam... bic - see 1.0 
Air entering with steam through boiler 0.3 
Condensing water ... ows See ie 26.0 
Air entering with condensing water 10.5 
Air entering by leakage ... =F 14.2 
Total ... 52.0 


Figuring as above, 14.2 volumes of air in the air-pump 
suction at 4 in. absolute and 110 deg. were, before con- 
densation, 4.7 volumes 10,000 volumes of exhaust 
steam ; or, to refer to the basis used before for the surface 
, tering by leakage and in the boiler 
feed total 14.5 vplum 
per 10,000 volumes of exhaust steam. 

ere, are three different amounts: 4, 6.3, and 
4.8 volumes of air per 10,000 volumes of exhaust steam, 
which the custom of air-pump guarantees establishes as 
the limiting proportions of air to exhaust steam in 








* Dalton’s law as it relates to steam in condensers has 
been explained by the author in a paper delivered before 


Exhaust steam as it exists in practice in condensers and 
their piping does not conform to the steam-tables, because 
of the admixture with it of certain amounts of air. The 
temperatures and pressures of this mixture of air and 
steam follow Dalton’s i Li cp BA wd Bann, total 
pressure at an int is the sum of the indivi pres- 
sures of the ad of the steam in the mixture at that 
point, whereas the temperature is that due to the steam 
at a individual ener poor rg + ua most pee pond 
ems use wt m perature e 
am of the indived iven, the latter bei 


pressure 

this individual steam pressure and the total 
Having obtained these individual pressures, and ing, 
therefore, that the relative volumes of the air and steam, 
if separated, must remain in the same proportion as their 
individual pressures, it is ible to calculate the exact 


this rating presumes that for | will 


rtion of air to 10,000 volumes of |) 


ied with vertical twin air-pumps, as indi-|' 


and correspond to 4.8 volumes |) 


practice in steam-engine plants. The first of those values 
seems most reliable because of the high volumetric 
efficiency of the vertical twin air-pymp, but as. this type 
of pump is most often used in steam plants which, from 
their nature, are likely to have less: leakage than the 
average plant, it is peskette that 4 volumes is a little 
below the average. Neither of the other two values is 
likely to be as reliable as the first, from the nature of the 
assumptions neceseary in their deduction. It is therefors 
safe to say that a provision to handle about 4.5 volumes 
of air per 10,000 volumes of exhaust steam at 26 in. is 
ample in steam-engine practice, and that more air than 
this indicates excessive leakage ; this, however, depend- 
ey oe on the size and type of plant. 

the air that must be removed from the surface con- 
denser, enters with the steam through the boiler from 
the feed-water, and-the balance through leaks. If it be 
presumed that, as an outside figure, the feed-water con- 
tains one-twentieth of its volume of air at atmospheric 
conditions, and is at 70 deg. Fahr., ité.xcelative volume, 
when it reaches the exhaust-pipe entering the condenser, 


1 ,, 459.5 + 125 . 30 , 10,000 

20 +469.5+ 70 4 11,000 

volumes per 10,000 volumes of exhaust steam ; or if the 

a be heated to 210 deg. before being pumped into the 
er :— 


= 0.38 


1 x 459.5 + 125 x 30 x 10,000 _ 9 33 
20 © ©459.5 + 210 4 11,000 
volumes per 10,000 volumes exhaust. 

This shows that of the air-pump capacity presumed 
necessary by manufacturers, about 7 to 9 per cent. is 
required to handle the air coming into the condenser 
with the feed-water, and that the balance is required to 
remove the air entering by leakage, and is largely an un- 
necessary expenditure. Certainly, then, the responsibility 
for limiting the amount of air is with the prime mover 
and its piping ; and it is only reasonable to expect those 
controlling these features of the plant to indicate the 

mount of air the air-pump must handle, and not to 
icompel the condenser manufacturer to guess at it. 
There seems to be no other means of measuring the air 
coming to a condenser than by the displacement of its 
iair-pump. The getion of air mixed with the exhaust 
‘steam is so small t the temperature drop due to its 
ye could not be used. Thus, 4 volumes of air per 
j10,000-volumes of exhaust steam would cause a lowering 
of the a below that due to the pressure, of 
(0.014 deg. Fahr. at 28 in. vacuum, and 0.015 deg. at 26 in. 
‘vacuum. . 
Charts have been prepared to simplify the calculations . 
mecessary to determine the proportions of air and 
exhaust steam passing into the condenser, after the ratio 
‘of volume of water of condensation to volume of air pass- 
ing through the air-pump, and the temperature of this 
ir, have been determined. The curves of the charts 
(Figs. 1 and 2) show the relations of these quantities. 
There are three sets of these curves in Fig. 1: for 4 in. 
absolute, 2 in. absolute, and 1 in. absolute respectively. 
rig. 2 explains itself. 

n Fig. 1 abscisse are volumes of air added to 10,000 
volumes of steam. Ordinates are ratios of the volumes 
of this air saturated at the temperatures marked on each 
curve to the volume of the water of condensation. Thus, 
the curve marked 26 in. and 110 deg. Fabr. shows that an 
air-pump displacement. ratio of 12 volumes of air to 1 of 
water would, at this po rrepey and pressure, corre- 

d to a mixture of 4 volumes of air and 10,000 volumes 
of steam ab this same ‘pressure before condensation, 
agreeing with previous caleulation. 

' These curves are purely theoretical, and can be used 
for any bype of condenser to determine the ratio after 
ee of air-and-water at ——— 
peratures ing to certain proportions of air 
mixed with the exhaust steam ing to the condenser, 
and can therefore be used for selecting both dry air-pump 
sizes and wet air-pump sizes where hot-well temperatures 
are to be guaranteed, and where the proportion of air to 
exhaust steam is either specified or assumed, 

The curves also show the great influence of air-pump 
suction temperature on the capacity of an air-pump to 
handle air. Thus an air-pump with 4 in. absolute pres- 
sure can handle about twice the amount of air at 90 deg. 
it could handle at 110 deg., and at 40 deg. about three 
times its capacity at 100 deg. 

This feature of the curves also shows quantitatively the 
benefit gained in reduction of volume of air by the “dry” 
system, using a rotative dry vacuum pump. Without 
sacrifice of hot-well temperature, this system removes the 
air near or at the temperature of the injection. If used 
on the presumed conditions of the vertical twin pump 
first mentioned, 12 volumes of air at 4 in. absolute and 
110 deg. would be cooled to 70 deg., and become 


459.5 + 70 1.42 
19 * aoe —— = 4,85 volumes, 
* $954 110 * 527 pan 


Referring to the curves, it is seen that 12 volumes air 
and 1 volume water at 4 in. absolute and 110 deg. and 
4.85 volumes air and 1 volume water at 4 in. absolute 
and 70 deg. were each 4 volumes of air and 10,000 volumes 
of steam (both at 26 in. and 125 deg.) before conden- 


The curves also show, although not accurately, the 





between | fallacy of the short rule so often used which presumes 


that halving the absolute pressure will double the volume 
of air to be handled. As a matter of fact, the volume 
will be increased much more than twice if there is n° 


accompanying temperature Gunes and at least twice 
unless —- & very considerable accompanying tem- 
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amount of air present, to trace this amount 
She condensing process, 


As an example: suppose a certain volume of air satu- 
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rated at 70 deg. Fahr. (0.73 in. absolute) and 4 in. abso- 
lute, @ usual condition in the suction-pipe of a rotative 
dry vacuum-pump when maintaining this vacuum. . This 
air has a pressure of itself of 3.27 in. absolute. If this 
— be rece wat my ny 8 = and Sot 
i t satura ig air pressure itself 

ts ye 0.73 in. = 1.27 in., and its new volume will be 
a = = or 2.57 times the original volume. 

~ The actual conditions may be represented thus :— 


One vol. saturated air 7 ~ = te By deg. and 
70 deg. and 4-in. }= - , 
pe tha weg One vol. steam at 70 deg. and 
ansiee 0.73 in. absolute, 
and becomes at 70 deg. and 2 in. absolute 
2.57 vols. air at 70 deg. and 
2.57 vole. saturated | _ | "1.27 in. absolute. 
oi . ©g- anc *=> 9 57 vols. steam at 70 deg. and 
ai 0.73 in. absolute. 


If, however, in halving thc pressure it is also cooled ‘to 
50 deg. Fahr. (0.36 in. absolute), the new volume will be 


, 459.5 + 50, 4 - 0.73 _ 1 go times original volume. 


; 459.5+ 70 2-~ 0.36 


DIFFERENT TEMPERATURES, 
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i 2 3 4 5 6 7 we 10 
VOLUMES OF AIR PER 10000 VOLUMES OF STEAM AT TEMP. DUE TO VACUUM 
Fie. 1. Ourves based on 80-in. barometer. 


Similarly, a certain amount of air saturated at 70 deg. 
(0.73 in. absolute) and 28 in. becomes at 70 deg. and 29 in. 


; = = 4.7 times original volume, 
or at 50 deg. (0.36 in. absolute) becomes 
1 x 459.5+50 , 2-073 


459.5+70 1-0.36 

All of these results are shown with fair accuracy 

(within 5 per cent.) on the curves, although the curves in 

the set for each particular vacuum were in 

referred only to other curves in the same set, and not to 
curves for any other vacuum, 


TaBLE I.—Resultsof Four Tests on Large Surface 
Condenser. 


= 1.91 times original volume. 











Test number we ° .| > eee 4 
Ratio steam being condensed to | 

guaranteed capacity of condenser | 

for 70 deg. water and 28 in. vacuum 

i’ cent.| 74 67 88 | 27.5 

Vacuum in exhaust, 30 in. baro-| * | 

meter .. - oe oe in. 28.03) 28.18) 28,28) 27.34 
Corresponding temperature, ..deg. F.| 101 | 97.8 | 95.9 | 109.4 
Volumes exhaust steam times volume) 
_ water of condensation iw . . | 21,200) 28,100) 24,600) 16,000 
Stcam condensed per square foot, Ib.) 5.62 | 5.1 | 2.85) 2.07 
Yacuum pump suction temperature; 
Eauived fos. F-) a 58 | 58 | 56.2 
“juivalent steam pressure, es, | 

absolute .. F ¥ me -.| 0.46) 0.48) 0.48) 0.45 
Air by volume in vacuum pump suc- | 
_ tion «+ es we”) Por Cont.) 76.5 | 73.7 | 722} 83.4 
yacuum pump displacement. times 
_ volume waterof condensation ..| 626 68 (105 | 1438.5 
ihe same with 90 per cent. volumetric 

efficiency assumed i. «. + .-| 47.8 | 62.2 | 94.5 | 129.1 
Volume air reduced to 

and pressure in exhaust pipe timer | 

volume water of condensation -.| 39.6} 40.7 | 73.8 | 118 
Volumes air in exhaust steam per 

10,000 volumes exhaust steam ..| 18,7 | 17.6 | 20.8 | 73,7 














- If, then, it be decided, aay, that 4.5 
10,000 volumés of SS 


shail be the permissible 
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Enter- | Leav Ave Hete Ri ret r 5 § : eas 
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i etal bad oad ES Na isin | G85 asks 388. 

a 
rh ee eT | | | | 
101 | 911) 9% | 66 | 66 | 6t | 85 1203 | 18,0% | 872 6 
1 middie 91.1 | 686 |- 77.8 | 58 | 56 | 64.5 22.8 360 | 8,888) 171 5L 
Bottom _ 686, 553) 59.4 52 63 | 52.5 6.9 1.20, | 1,296 | 189 75 
To | 97.8} OL7 |. 968 > 56 | 66 | 61 83.8 10.89 11,760 348 14.8 

2 Middle 91.7 | 62 |. 768) 658 | 66 54.5 22.8 3.24 | 8,408 | 156 47 
Bottom 62 56 | CBO 52 | 88 52.5 6.5 108 | 1,164 | 180 7 
Top 9. | 803 |, 926) 54 | 60 | 67 35.6 6.12 | 6,609 | 186 4 
{| Middle 89.3 | 594 | 743) 658 | 64 | 58.6 20.8 1.02 | 1,101 54 47 
| Bottom 504 - 65.6 | 57.5 | 61.6 53 | 523 5.2 144° | 1,554 380 72 
| yep | tone | 100° | Boar | se | 87.5 | 56.7 49 266 | 2,861 58 16 
43, le | 100 | 62 “81. | 54 64 64 27 on os 7” 38 
Bottom e | 544 | “682 | “52 54 58 5.2 1.50 1,620 81 82 
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amount of air mixed with the exhaust steam in surface or 
jet condensers, and the purchaser’s specifications be so 


VOLUME OF AIR IN AIR-PUMP SUCTION TIMES VOLUME OF CONDENSED WATER 





n 
TEMPERATURE OF AIR PUMP SUCTION DEG. FAH. 


0 
(6248) 


Fie. 2. Resulting volume n air-pump suction due to pressure 
of 1/10,000th part by volume of air in exhaust steam. 


drawn, the curves will show the volume of this air, and 
uently the effective ae ap capacity re- 
quired for it for each vacuum and air-pump suction 
temperature. In the case of the jet condenser due allow- 
ance must be made for the air carried in by the injection 
water, an amount that can be predic with a fair 
degree of accuracy, provided, of course, the water be 
taken from a quiet pool. 
As an example of conditions often found, the results of 
four carefully-conducted tests of a very large surface 
condenser on a steam-turbine are shown in Table I. Tests 


be | Nos. 1 and 2 were made one a little above and one a little 


below nominal — < the turbine, and show from 
Table I. that the air-leakage in the turbine, piping, and 
condenser, based on ratio to volume of exhaust steam, was 
about four times the largest amount customary in steam- 
engine practice, Tests 3and 4 not only show enormous 
lea! but also that the total amount of air increased as 
the load on the turbine decreased—a usual condition in 
Tet teemreetian 06: bate 0 ffect of the large 

t is in to n ee propor- 
tion of air perme. with the steam, particularly in the 
bottom of the condenser, on the heat-transferring capacity 
of the surface, as shown in Table II. Certain of the 
steam temperature readings of the test were liable to 


error through the impoesibility of knowing surely that the be 


thermometers were not influenced by water d ing on 
them from the colder tubes, so al] of these and the values 
derived from them are marked (?). However, as these 
readings are the average of readings taken in two different 
parts of the condenser in each case, they cannot be far 


wrong. 

It 5 very evident from these tests that the middle and 
bottom nests of tubes are doing practically no work, and 
that the reason for this is the large proportion of air in 
the steam surrounding them, as is shown approximately 
by the last column of Table II. The heating of the 
circulating water being largely prevented in all but the 


nest of tubes, yas hac rarny ber the circulating system 
is cate hows, Goan ak thes Siaiphe joads : 14 out of a possible 
46 deg. in one case, and 14 out of a possible 42 deg. in 


This analysis of the results of these tests reveals some 
features in the design of this condenser which might ha 


3 


been improved upon, but comment upon these is irrele- 





vant to the subject under-discussion. It is, however, of 
interest to consider what must be done to improve the 
vacuum in this condenser. From the fact that the 
ay pomp suction temperature in these four tests was 
within 4.7 deg., 6 deg., 6.4 deg., and 4.2 deg. respectively 
of the injection temperature, it is in ‘that the con- 
denser is doing fairly well as an instrument for cooling, 
ag in view of the large proportion of air present. 
The fault can then corrected only by decreasing the 
amount of air in the condenser, either by taking care of 
the air leaks or by increasing the speed or size of the air- 
pump, 

To reduce the air in the condenser to the amount 
deduced for steam-engine practice, the equivalent of 45 
volumes in the exhaust-pipe to 10,000 volumes of exhaust 
steam would require that the air-leaks shown in each of 
the four tests be reduced to 24, 25.5, 16.1, and 6,1 per 
cent. respectively of their present value, or that the 
speed or cnpeatts of the air-pump be increased about four 
times at full load on the turbine, about 6.5 times at half 
oad, and about sixteen times at mpecigeens load. The 
full benefit that would result from this change is hard to 
calculate, as it affects so many different features of the 
condenser. The first effect would be to reduce to one- 
quarter the proportion of air in the air-pump suction- 
pipe. As there is an ample amount of ing effect, this 
change would not materially affect the air-pump suction 
temperature. Taking Test 1 as an example, where the 

ssure of the steam alone in the air-pump suction-pipe 
Table I., line 8) was 0.46 in., and the air pressure there- 
ure 1.97 — 0.46 = 1.51 in., a reduction of the latter 
to one-quarter would result in a prevsure-of 0.46 + 0.38 
= 0.84 in, absolute, plus an allowance for the falling off 
in the efficiency of the vacuum pump at the higher vacuum, 
Practically, at least 0.9 in. oes might have been 


ted. 
he curves also show that with 70 deg. injection tem- 
acne goo uming that the air-pump suction tempera- 
ture could not be more than 75 deg., the vacuum with 
same load and same air-leakage as Test 1 would be 2.5 in ; 
and with the leakage usual with steam-engines would be 
equal to 1.3 in. 

his excessive leakage was therefore causing a winter 
vacuum of 28.03, that ought to have been at least 29.1 in., 
and was likely to cause a summer vacuum of 7“ %2=. 
where it should have been at least 28 7 in. winter 
loss of fuel, due to the excessive a | of this unit, 
averaged probably half a ton per hour. In spite of this 
enormous loss, and in spite of the fact that it was known 
that the vacuum was not what it should have been, no 
attempt wag made to analyse the results obtained on a 
scientific basis to locate the cause of the trouble ; in fact, 
the engineers concluded that the yt oy 4 was too large, 
whereas it was entirely too small for sir-leaks present. 

It is to be regretted that there is not more information 
available on which exact estimates of air-leakage can be 
made. There are turbine plants comparable in size with 
the plant cited above, in which the air-leakage is less 
than we have assumed as the maximum allowable amount 
in steam-engine tice. 

It must also pe that comparisons of results 
obtained in different plants and from different types of con- 
densers cannot possibly be trustworthy unless . 
tion of air for each case has been determined, and due slow. 
ance made therefor. The amount of air present exerts a 
great influence on (a) the relation between temperature 
and vacuum in the condenser; (b) on the air-removing 
capacity of the air-pump ; and (c) on the heat-transferring 


capacity of the surface or spray. The t so fortunate 
as to have the smallest pli am, ight have an advan- 
tage sufficient to wipe out entirely the ts that might 


by any refinements in the design of a condenser 
Fk mre ae Thus a comparison between the 
condenser referred to in Tables L. and II., which 
was provided with a cooler, and a unit which had 
its cooler removed, shows results tly favour- 
ing the latter. The methods of —— and comparing 
i su in = ee would not only show 
this to be an erroneous usion, and that air-cooling 
was of great benefit to the unit, but it would also show 
the amount to be gained by such cooling. 

The suggested measurement of the air coming to con- 
densers necessitates the following ings :— 

1. Pressure in air-pump suction. 

2. Temperature of air-pump suction. 

3. tity of steam being condensed. 
F parte ~~ ee rete py condensers, 

or inary work and with properly- t 
the vacuum in the condenser could be taken for the first 
reading, but for exact work the pressure and temperature 
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should both be taken at the same point in the suction 
oe. The third quantity is generally well known. The 
ourth quantity requires readings of the speed of the 
vacuum pump, and an estimate of its volumetric effi. 
ciency from its indicator card. 

For barometric condensers and jet condensers with 
sir-pumps, certain allowances have to be made, requiring 
for their determination some previous practice with con- 
densers of other types. 

As the data necessary for the estimation of air in 
condensers is 80 easily obtained, it is hoped that this 
paper will eventually result in the application of the 
same scientific methods to air leakage in condensers that 
are now applied to all the other features of the power- 
house. A full appreciation of the effect cf air in con- 
densers on coal consumption, and an exact knowledge of 
the amount and probable source of this air, should result 
in generally higher vacuums, and an increase both in the 
efficiency and capacity of the plant. The methods sug- 
gested in this paper can be used in the analysis of existi 
condenser plants to see how their results can be improv 
assisting in determining whether the cooling features or 
the air-removing features are limiting the vacuum, and 
if the latter, determining just what improvements could 
be made, and how much. ; 

It is hoped that engineers in testing condensers will 
make it a point to estimate the air present, and publish 
their results, to the end that more may be wn of the 
possibilities of reducing air leakage, and the maximum 
amount allowable in good practice established, that 
eventually air in condensers may cease to be the sub- 
ject of guess-work. 





UTILISATION OF BLAST-FURNACE SLAG.* 
By the Chevalier C. De Scuwarz (Liége). 


Taktne the total production at all blast-furnace works 
in the world, according to recent statistics, at about 
50,000,000 tons of blast-furnace | for the last year, and 
assuming further that 1 ton of ungranulated blast- 
furnace slag measures, when broken up, about 20 cubic 
feet, the blast-furnace slag produced in one year repre- 
sents a mountain of nearly 1,000,000,000 cubic feet. To 
dispose of such enormous masses yearly deserves serious 
consideration, taking into account that the production 
of pig iron, and with it also that of slag, is steadily in- 
creasing, and that the land in the neighbourhood of blast- 
furnaces is, as a rule, of great value. 

John Payne, an Englishman, was the first who suc- 
ceeded in utilising blast-furnace slag for making big 
solid blocks—up to 3 tons in weight—which were success- 
fully used for making river and canal embankments. 

According to his method of making blocks, patented 
in the year 1728, the liquid oe we first thoroughly 
worked through, by means of a shovel, in order to allow 
any air or gas bubbles to escape, whilst at the same time 
sand or crushed slag wasadded. Tae doughy mass thus 
received was pressed into cast-iron moulds lined with 
sand. When hard, the blocks were withdrawn from the 
moulds and allowed to cool down slowly in a bed of sand 
mixed with charcoal dust, 

This method of making blocks could, however, only be 
used for utilising blast-furnace slag high in silica and 

r in lime—i.e., principally for slag resulting from 
Piast furnaces worked with charcoal, for reasons not 
n to be explained. 
Fritz Liirmann, when at Oanabriick, was the first who 
ised and also utilised the hydraulic aay me my of 
granulated basic blast-furnace slag for making bricks b 
mixing granulated blast-furnace slag with lime-cream, an: 
essing this mixture into moulds. The lime thus com- 
ining with the free silica in the pe slag served as 
a cement, and the bricks became hard on free exposure to 
the atmosphere within about six to eight weeks. The 
slag bricks uced at the beginning were, however, of 
inferior quality, and could, on account of their insufficient 
strength, only be used for masonry of minor importance. 

It was also found that during the time of hardening a 

many bricks cracked and fell to pieces. 

Considerable improvements were made later on— 
namely :— 

(a) An automatic feeding apparatus was provided, 
having for its purpose the maintenance of the proper 
gnoeners between the granulated slag and the slaked 
ime, ascertained by experiment, instead of leaving these 
proportions to be ee yen as before, by the workmen 
employed. In general it was found out that an addition 
of 150 Ib. of dry slaked lime to 850 lb. of granulated slag, 
containing on an average 20 per cent. of water, answe' 
the purpose pretty well. f 

i} Appliances were employed by means of which an 
intimate mixture between the slaked lime and the granu- 
lated slag was — hg seaaiae 

c press, especi construc or making 
bricks, was employed. In the first instance, the am 
i bout 3500 Ib. per square inch. 
Secondly, the press was constructed in such a way as 
to do its work with a gradually oe pressure, 
instead of, as before, by means of a heavy shock. The 
latter had a double advantage: firstly, the high pressure 
was transmitted up to the very interior of the brick, 
which was not the case when press worked with a 

ock ; and secondly, all superfluous moisture was 
squeezed out. 

(d) In order to avoid, as much as ible, any loss from 
bricks bursting, on account of |. particles of unslaked 
lime being entangled and enclosed in the interior of the 
brick, the slaked lime had, before use, to pass through a 
ball mill, where it was reduced to fine powder and int’. 





* Paper read before the Iron and Steel Institute. 


red | initial outlay. The bricks prod 





mately mixed, whereby a complete conversion of any free 
lime into hydrate of lime was ensured. 

One such press with its accessories, as mentioned before, 
produces about 2000 slag bricks per hour, the whole re- 
quiring about 25 horse-power to drive it. 

One slag brick of i size, manufactured in the 
way described, weighs on an average 8 lb., and has a 
maximum crushing strength of 1700 lb. per square inch. 
The working expenses (lime, wages, repairs, and motive 
power) are stated to about 8s. per 1000 bricks of 
ordinary size. 

A brick press, also constructed for making slag bricks, 
was recently invented by Paul Thomann, in Germany. 
The peculiarity of this press consists of an improved 
mi: apparatus of special construction, for mixing 
slaked lime and granulated slag, as well as in a peculiar 
— of pressing the bricks. The process is as 
‘ollows :— 

Slaked lime and granulated slag coming from an auto- 
matic feeder are led to the mixing apparatus by means of 
a band conveyor. The mixing apparatus consists of a 

















small cylindrical sheet-iron vessel containing a mixer 
with screw-like arms of peculiar shape, in which the 
materials are, owing to quick rotation, intimately mixed 
within a short time. 

The mixture of sand and slaked lime thus produced 
falls, by means of a hopper, into the brick-press. The 
peculiarity of the latter consists in an arrangement by 
means of which the brick is formed in layers, each layer 

: mmered down separately, one above the other, 
until the brick-mould is filled up. This arrangement has 
the advantage of cheaper working expenses and less 
i uced with this machine are 
also less heavy and have a rough surface, the latter being 
preferred by the bricklayers. 

Another method of making bricks, still in use, con- 
os in guess — ang Sage from 4 to 

parts , and passing this mixture into 
moulds, These bricks must remain in the mould for 
twenty-four to thirty hours after being . As they 
are not allowed to harden in the open, they have to re- 
main, after having been taken out from the mould, for six 
to eight weeks in a covered shed, well protected against 
sun and wind, where they ure moistened from time to 


time. 
The bricks produced in this way are of very good 
quality, but their cost of manufacture is very high, re- 
uiring also a considerably high initial outlay; it can, 
erefore, only be recommended for making artifical 
stones of size, staircase steps, slabs, &c. 

_ The best slag bricks, so far as exact shape and dimen- 
sions, as well as great hardness and resistance toorenling 
are mete are manufactured according to the Engli 
method. 

_ According to this process blast-furnace slag can be made 
into bricks or stones without any addition of cement, 












slaked lime, or any binding medium. It is based on the 
fact that insoluble silica is rendered soluble—i.ec., ready 
for combination—if exposed to high steam pressure during 
a certain lapse of time. A full description of this method 
of making slag bricks is already given in the ‘‘ Journa) 
_—— West of Scotland Iron and Steel Institute ” for 


The bricks manufactured according to this can 
be transported to their destination and used for masonry 
as soon as they haveleft the hardening chamber, described 
in the above paper. For this method of manufacturing 
bricks blast-furnace slag from the old slag heaps, even if 
——- to free air for several years, can be utilised. 

C) 


cost of producing 1000 bricks of ordinary size, 

according to the Eng! process, described before, is 
TE rte owing 

i ve the followin vantages over ordinary 

beef cise bricks :— 7 . 


(a) They have a considerably higher resistaace against 
crushing. 
(b) Houses built with slag bricks are never damp, and can 








cmc) 


ee soonpat without danger to health as soon as they are 
u 


_ (ce) Slag bricks are more accurate in shape and dimen- 
sions, because they are not baked, and therefore do not 
shrink like clay bricks. 
bricks manufactured accord- 


For certain 
ing to the English = as described before, are, 0D 


account of their accurate shape and extreme hardness, 
preferred even to natural stone ; for instance, in Brussels 
such bricks are used for the facing of walls for houses 
Verblendsteine), and paid for at the rate of 60 francs 
48s.) a thousand. For ordinary masonry, slag bricks 
manufactured according to the other methods, already 
described, are used because i 

Cement.—Of considerably more importance than the 
manufacture of slag bricks and stones, with reference to 
the utilisation of slag, is the manufacture of cement. 
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weight, sells at a rate which is about four times as high 
as that of bricks. 

The subject of the utilisation of blast-furnace slag for 
making cement has already been treated in detail in the 
author’s previous papers, read before this Institute in 
1900 and 1903, and before the International Congress of 
Mining and Metallurgy at Liége in 1905, to which he 
would refer. 

Since then the same question has been treated by 
several authorities, such as Dr. Passow, Le Chatelier, 
Worn, Sou Thwaite, Dey, A. Sheperd, Tantzen, 
Jesser, Baron Jiiptner, Ast, Liinge, Hofer, Struthers, 
Zulkowaky, and others, who have written about it in 
different professional papers and pamphlets. The author 
cannot = agree in some cases with the statements 
made. For instance, it has been repeatedly stated that 
no cement can be made from resulting from the 
manufacture of white pig iron. This is incorrect, as may 
be proved by the fact that Portland cement of good 
quality can be made from such slag, containing 42 per 
cent. of lime and 44 per cent. of oxide of manganese. 
The cement made from such slag showed not the slightest 
trace of instability of volume even after six years’ use; 
it also stood all the tests required by the standards for 
Portland cement. The oxide in the cement 
gave ib a somewhat brownish colour, which, however, was 
not considered a fault by some customers; but, on the 
contrary, was preferred to the ordinary tint for making 
artificial stones. 

To a certain extent the presence of metal oxides, such 
as those of iron and manganese, which, as a rule, are 
higher in slag from white pig-iron, makes the cement 
made from it more apt to resist the influences of sea 
water, as already mentioned in previous papers. Secondly, 
the presence of metallic oxides reduces the temperature 
of fritting, necessary for the formation of clinker, thus 
effecting saving in fuel as a consequence. As the 
majority of blast furnace slag produced nowadays results 
from white Thomas pig, it may be consid advisable 
to draw attention to this fact, as hitherto the general 
belief was that only slag resulting from grey pig can be 
used for making cement, on account of its higher per- 
centage of lime and its small percentage of manganese 
oxide. It has been proved that a high percentage of lime 
in Portland cement is not only not necessary, but is to a 
certain extent even injurious, as, being to a certain extent 
free, it causes the cement to ‘“‘blow.” Therefore, such 
cement, rich in lime, must, as every experienced cement- 
maker knows, be kept for some time in a cement silo 
before being ready for use, in order to give it time and 
opportunity to absorb carbonic acid and water from the 
air for the purpose of converting the free lime it con- 
tains into carbonate of lime and into hydrate of lime re- 
spectively. Experience has also shown that cement rich 
in lime cannot be used advantageously for buildings in 
sea-water. 

A new process of makin 


This = principally due to the fact that cement, weight for 
ight, 


cement from blast-furnace 
slag has been invented by Professor Mathesius at Char- 
lottenburg. This process 1s on the principle, already 
referred to, that insoluble combined silica can be turned 
into the soluble, combinable state, by a to high 
steam-pressure. The process is descri as follows :— 
The blast-furnace slag is allowed to cool down, when it is 
put into boilers, where it is exposed to steam pressure. 
until it is reduced to powder. Results of experiments 
have proved that slag thus treated had acquired hy- 
draulic properties ; but nothing has been done as yet to 
start works on a commercial scale. 

Mr. Renfert, starting on the same principle, took out a 
patent, according to which granulated blast-furnace slag 
was treated with steam, but subsequently mixed with lime. 
This mixture, being ground to a very fine powder, yields 
& cement of very superior quality. Notwithstanding. 
after experimenting for some time, the inventor abandoned 
his process on account of too high working expenses. 

_ Mr. Canaris invented a process according to which hot 
liquid blast-furnace slag, containing not less than 40 per 
cent. of basic matter, is cooled down suddenly by mixing 
it with thin lime-cream. The product thus received is 
then ground into powder, and after that is said to be 
cement. This process has some resemblance to the Wolff 
and Lessing process, already described in my paper read 
before this Institutein 1903. Neither the Canaris process 
nor that of Wolff and Lessing have found their way into 
practice. 

Timm, Hayn, and others have invented different 
arrangements for granulating slag without water, but, 
none of them having been carried out in practice, no 
opinion can be given about them. 

Of all the processes of making cement from blast- 
furnace slag invented recently, it appears that only one 
of them has as yet been accompanied with success— 
—namely, the Colloseus process, called so after the name 
of the inventor. 

, According to this process, solutions of alkaline salts are 
injected into the hot liquid slag, and thus intimately 
mixed with the latter, the nature and concentration of 
the injected solutions depending on the chemical com- 
Fesitioa of the slag, principally on its contents of lime. 

‘he quantity of the solution to be injected should be as 
high as possible; however, the slag thus treated must be 
Perfectly dry after the operation. The salts used for 
preparing the solutions are principally alum, sulphate of 
magnesia, and nitrate of lime. ‘The concentration, as a 
rule, varies from 5 to 2 per cent. of salt to from 95 to 98 
ec Sy of bee etciaae 4 

2 account of the great heat ts are decom > 
most of the sulphur escaping as sulphurous eth end 
sulphuretted hydrogen. The slag is chemically and 
physically changed, and assumes the appearance of a 
Porous clinker, easily broken up and reduced to powder. 


silica and a lower percentage of lime is to be converted 
into cement, the concentration of the alkaline solution is 
raised to a maximum of 10 per cent. of the salt to 90 per 
cent. of water; besides this a small ition of common 
cement, clinker rich in lime, has been found beneficial in 
mat th begi the Coll did 

t the nni C) oseus process did not prove 
successful, principally on account of deficient construction 
of the granulating apparatus, which did not allow of an 
intimate mixture between the solutions and the slag. 
At the same time the selection of the blast-furnace where 
the first apparatus was put up was not a very fortunate 
one, as it suffered continually on account of interrup- 
tions; besides this there was not sufficient space, and 
other inconveniences. Under these circumstances it was 
aueete to produce cement of a satisfactory or regular 
quality. 

Lately, however, these deficiencies have been overcome 
by employing an improved apparatus, which the follow- 
ing description and engravings will serve to explain. 

Fig. 1 represents a longitudinal, and Fig. 2 a cross- 
section of the apparatus. The drum } fixed on the 
shaft a is divided into six interior itions 
means of cast-iron ribs c. On the outside the drum 
is provided with a number of other radial ribs ¢, run- 
ning, like the former, parallel with the shaft a. Between 
the ribs ¢ a number of longitudinal openings d are arranged 
to provide communication the interior and the 
outside of the drum, the latter revolving at the rate of 
about 650 revolutions per minute. On this drum the hot 


liquid slag, mane» | from the tf is led by 
means of a channel /, the whole equaenins being enclosed 
by a chamber or casing f, made of sheet iron, and cooled 


with water on the outside. 
Two funnels g dy, Ao aca on the casing f contain the 
tubes h, the latter ing the alkaline solutions to the 
revolving drums. At the same time, through these 
funnels, cool air is sucked into the interior of the drum 
om | with the alkaline solutions and, the quickly revolv- 
ing drum acting like an exhauster, thrown out together 
through the openings d with a certain force. In order to 
ensure a proper distribution for the entrance of the solu- 
tions into the interior of the tambour, two ring-tubes i 
(Figs, 1 and 2) ane with little holes (shown in 
. 2) are provided: 
he slag, being thus intimately mixed with the alkaline 
solution, is hurled with great force against the casing /, 
from whence it falls by means of an incline into little 
bogies to be transported to the ing-mills. From 
this description it may be seen that the qeseng exponen 
for making cement from blast-furnace slag according to 
this process must be exceedingly low, and the initial out- 
lay for erecting such cement works v moderate, as the 
drying and ding of raw materials, as well as brick- 
making and the burning of clinker, is avoided. 
As to the quality of this cement, it may be said that, 


tests ease ae for Portland cement by English, French, 
and German authorities. The cement has been employed 
for about a year in the erection of viaducts, railway em- 
bankments, bridges, houses, &c., showing, up to date, 
not the slightest trace of damage. 

Tt had several times been pointed out as a drawback to 
the utilisation of blast-furnace slag that the latter is more 
difficult to grind than natural raw materials. This re- 
ee is, up to a certain extent, justified, although this 

ifficulty is already largely overcome by granulating the 

slag, whereby the latter, being cooled 
denly, becomes exceedingly brittle. 
In addition to this, crushing-mills have been recently 
invented specially well adapted for age J slag, and 
have proved a great success in practice. e -mill, 
with air-separator, invented by Mumford and Moodie, 
and made by the Brothers Pfeiffer, ab Kaiserslautern, in 
Germany, affords an instance of such a mill. 

The following is a description of this oguenstns — 
Fig. 3 represents a vertical section through the air-sepa- 
rator, the latter representing, as it were, the backbone of 
the whole arrangement; g is an exhauster, fixed, like the 
two discs } and d, on the quickly-revolving vertical shaft 
a. The und material (raw meal or cement) coming 
from the -mill drops into the funnel f, and from there 
on to the disc b, from where, by means of centrifu 
power, it is hurled against the ringc. From there it f 
on a second disc d, the latter being of greater diameter 
than the former. From this disc, again, the ma’ is 
hurled towards the ring e. This arrangement has for its 
prime purpose to distribute the material as much as 
possible in the air enclosed by the rings ¢ and ¢. —— 
the ring ¢, which is open below, the air is sucked on by the 
exhauster g, and enters the interior of the two ringsc and 
¢, as shown by arrows, wey Be fine, material 
along with it, which, after ing passed through the 
exhauster g, enters the chamber in by the outer 
casing, and drops, as shown by the arrows, out of the 
apparatus, to be transported to its destination, whilst the 
air, being sucked up by the exhauster, re-enters the 
chamber enclosed by the two rings ¢ and c. The un- 
finished material, or grit, drops from the lower disc d 
into the funnel h, and thence into the crushing-mill to be 
ground again. - 

This arrangement has been found very convenient and 
economical, as all the elag which is ground fine enough 
+ ep aS oe carried a to its a instead 
of being unn ly ground over again again, as is 
done with the so-called tube finishing-mill, the latter 
thus causing loss of time and of driving power. 

Fig. 4 shows the arrangement of a complete set, con- 
sisting of a ball-mill, air-separator, and elevator. They 
are manufactured in different sizes for a production of from 
1 to 9 tons of finished material per hour, leaving about 
12 per cent. of residue on a sieve with 30,000 es per 


down very sud- 





Tn case slag with a comparatively high percentage of 





square inch. 





according to information received, it has stood all the | Pe 


Conclusions.—From what has been said it may be cor- 
rectly concluded mag ey works, cope ially those 
producing pig, have still a large tield for improve- 
ment by S ffisies their slag in the way deneribed, cape: 
“— for making cement. 

ith reference to the question of getting a market for 
the cement, attention is to be drawn to the fact that it 
can be manufactured at considerably less expense than 
common Portland cement, and that therefore it can under- 
sell the latter on the market. 

Ib may also be mentioned that the consumption of 
cement 1s steadily increasing in a comparatively high 
proportion, because the employment of reinforced con- 
crete, instead of brick or stone, or of iron constructions, 
for buildings of all sorts, for bridges, viaducts, &c., 
extends more and more. It may also be mentioned that 
the value of cement imported into countries beyond the 
sea represents the sum of about 1} million pounds a year. 
‘That Portland cement made from blast-furnace slag has 
been employed for buildings, bridges, fortifications, rail- 
way em ments, &c., as well as for buildings in sea- 
water for the last fifteen years, without showing the 


by | slightest injury after so long a period, is proof enough 


that any prejudices against its use are thoroughly un- 
founded. 





THE ROYAL METEOROLOGICAL SOCIETY. 
Tue last meeting of this Society for the present session 
was held on Wednesday afternoon, the 17th inst., at 7, 
Victoria-street, Westminster, Dr. H. R. Mill, President, 
— ~ The Kong Typhoon of September 
paper on “ Hong Kong Ty, n oO 
18, 1906,” by Mr. Lawrence Gibbs, was, in the absence of 
the author, read by the Secretary. The typhoons of the 
China and Eastern Seas rey? ve their origin in the 
Pacific, to the eastward of the Philippine Islands. They 
occur during every month of the year, but are of rare 
occurrence using the late winter and earl 7. In 
view of the considerable area usually pon | by typhoons, 
and their frequent occurrence during the season, there 
was nothing peculiar in the fact that one should pass 
close to Hong Kong; but the fact which brought the 
typhoon of September 18, 1906, into such prominence 
was the failure of the Hong Kong, Manila, and Zikawei 
observatories to give adequate warning, and the conse- 
quent heavy damage to shipping and craft. This loss 
was accentuated by the fact that the typhoon centre 
passed to the north of the harbour, thus causing a north- 
peng o| backing to a southerly gale. The harbour is much 
less sheltered from the west than from an quarter. 
Judged by anemometer records, the Phen’ Biron was by no 
means a severe one, as the highest average hourly wind 
velocity was 70 miles. In the harbour forty-five mer- 
chant vessels were either badly injured, stranded, or 
foundered ; 80 steam-launches out of a total of 256 were 
rmanently or temporarily disabled, and a great number 
of lighters, junks, and small craft broken up. Sixteen 
Europeans lost their lives ; 2385 Chinese were reported 
missing, but as in many cases the whole —_ lived on 
the boat, and as many boats were lost with all hands, it 
is probable that this figure was considerably exceeded. 
The Observatory of Zikawei came more nearly than 
any other to an adequate forecast. The Hong K 
Observatory did not consider the observations avail- 
able on the 16th and 17th justified the issue of any 
typhoon warnings, but as at 8 a.m. on the 18th it was 
found that the meter was falling rapidly, and the 
weather sppesring threatening, orders were given to 
hoist the k Drum, the weather si; indicating that 
a typhoon was within 300 miles to the eastward of the 
colony, and at 8 a.m. the typhoon gun was fired, indi- 
cating that a strong gale of wind was expected to blow. 
This was only about an hour before the storm was at its 
worst. The author says that there is no doubt it was the 
small area covered by this typhoon which caused the 
failure of the forecast. 

Mr. R. H. Hooker also read a paper on ‘‘ An Elementary 

mae pee of Correlation,” which he illustrated by rain- 
fall and depth of water in a well. 
The annual dinner of the Society was held on Tuesday 
evening, the 16th inst., at the Trocadero Restaurant, the 
President, Dr. R. Mill, being in the chair. Among 
those present were Sir Benjamin Stone, M.P.; Mr. E. B. 
Barnard, M.P. (Chairman of the Metropolitan Water 
Board) ; Captain Muirhead Col‘ins (Agent-General for 
the Commonwealth of Australia); Dr. J. J. H. Teall, 
F.R.S. (Director of the Geological Survey); Colonel 
R.C. Hellard, O.B. (Director of the Ordnance Survey) ; 
and Mr. Andrew Watt (Secretary of the Scottish Meteoro- 
logical Society). 





Tue Lonpon Manvat ror 1908.—This manual, which 
deals with all matters concerning the Me' ie, enters 
upon its twelfth year of publication. It is edited by Mr. 
Robert Donald, and is published at the price of 1s. 6d. 
by Mesers. Edward Lioyd, Limited, Salisbury-equare. 
It contains statistical and ral information on the 
London County Council, on the Corporation of the City 
of on, the don water supply, telephone system, 
markets, port, &c. 





Mexican Innication.—The Mexican Minister of 
Finance has drafted a measure, which it is expected will 
the Mexican Congress, providing for subsidies for 
irrigation companies. The amount to be expended is 
limited to 5,000,000/. ; but if the movement is a success, 
the outlay is likely to be increased. The Mexican Govern- 
ment may exempt for ten years the products of ted 
lands from export duties. Many agricultvral ucts 
can be raised near the Rio Grande border and exported to 





the United States at a profit under these arrangements. 


; 
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THE COSLETT RUST-PREVENTING 
PROCESS. 


‘In our issues for March 13 and 20 we dealt at some 
h with the present aspect of the rust problem. The 


same subject has recently been discussed by the Metal. |’ 


lurgical of the University of Birmingham, in 
connection with a Paper on “ Rust,” pe Mr. M. 
Thornton-Murray. The lecturer dwelt chi ‘on the 
electrolytic th , with i vopeed to recent 
researches of lerton Cushman, which we described 


among others, em ising with him and with Mr. E. F. 
Law, the advisability of using homogeneous iron, and of 
uniting, in structures exposed to corrosion, only the same 
kinds of iron, so far as it is possible to observe these 

in ice. As regards cast iron, wrought iron, 
and si Mr. Thornton- Murray remarked that the 
‘‘skin” on cast iron once having gone, there was little 
difference in the corrodibility of the different kinds of 
iron. This being y admitted, many ex- 


generall 
periments of electrochemists on the differences of poten- |. 


tial between different kinds of iron have so far little 
practical value, as we — out already. To pre- 
vent rusting, we still depend on jive tines 
consisting of metals. paints, or special compounds. In 
this connection Mr. Thornton-Murray drew attention to 
the rust - prventeg process of Mr. Thomas Watts 
Coslett, w 

Rust Syndicate, of 19 and 20, Temple-court, Temple-row, 
Birmingham. ; 

The essence of the Coslett process is that the surface of 
the iron is converted to a relatively considerable depth, 
it is claimed, intoiron phosphate, which withstands mois- 
ture and corrosive liquids, and does not peel off. The 
articles are thoroughly cleaned and immersed into the 
phosphate solution, prepared by dissolving iron turnin 
in phosphoric acid, to which other chemicals may 
added. The articles are led, within a vat of 
enamelled iron, in of wire, or vessels with perforated 
walls made of fabric, and kept in these for three or 
four hours while the solution is boiling. The conversion 
of the surface takes place while the liquid is evaporating. 
If the deposit should finally turn out too thick, it can 
easily be washed off afterwards. The withdrawn articles 
are dried at a temperature of 212 deg. Fahr. for a few 
minutes, and then oiled ; that completes the treatment 
The solution is supplied at a very moderate cost, and 
the —— does not require any but the simplest 
uten 

The Coslettieed article has a dull-black slaty appear- 
ance, resembling that of dull ebonite, which is not only 
pleasing, but sometimes, in the case Of rifie-barrels, for 
example, very desirable. It is claimed that the temper of 
steel so treated is not affected, that springs retain their 
resilience, and that the gauge of wires and screws is not 
interfered with ; even micrometers can be Coslettised. 
The process is particularly recommended to the cycle and 
motor industries for parts of brakes, rims, frames, cylin- 
ders, steering-wheels, &c, The enamelling of cycle frames, 
in which the slow corrosive after-effects of acids have to 
be guarded against, is rendered more reliable if the frame 


first receives a coating of phosphates, which will save}, 


a@ preliminary coat of enamel. The inventor further 
recommends his treatment for art metal-work, and hopes 
that the rust-free iron will replace other more costly metals 
in various applications. 





A Rouuine-Lirt Briper.—The new bridge to be built 
at Cairo, at a cost of more than 300,000/., will cross the 
Nile at its deepest It is to be built in accordance 
with plans prepa by the late Sir Benjamin Baker 
and ¢ erzer Rolling-Lift Bridge Company, New 
York, the latter company also furnishing consulting 
engineering services during the erection of ,the structure. 
The entire work is to be executed under the charge of 
the Egyptian Ministry of Public Works, and it is 
expected that the bridge will be completed before the 
end of 1910. The ae will have a total | 
between abutments of 915 ft. The width of the bridge 
will be 60 ft., divided into two footpaths of 10 ft. each, a 
tramway track of 16 ft. 8 in. (to carry double lines of 
electric tramway of 3 ft. 4 in. gauge), and 23 ft. 4 in. of 
roadway. 


Curtery.—Our cutlery exports are falling off, the value 
for May coming out at 50.100/., as compared with 71,6930. 
in May, 1907, and 59,483/. in May, 1906; Australia and 
New Zealand continue the best markets for our cutlery, 
but the deliveries made to them in May showed some 
contraction. The value of the cutlery exported in the 
first five months of this year was 259,613/., as compared 


with 299,371. and 270,510¢. in the corresponding periods 


of 1907 and 1906 respectively. The four principal grou 

of colonies are the” bent colaiead markets — British 
cutlery, the value of the exports made to them in the 
first five months of the last three years having been as 


follows :— 
1908, 1907, 1906. 
Colonial Group. &£ é£ & 
British South Africa .. 16,649 17,149 20,585 
British India - .. + 98,060 21,776 28,131 
Australasia ° +e 60,885 62,454 65,831 
Canada 30,817 42,979 34,265 


We have long done a good business in cutlery with the 
United States, but the depresion which has prevailed in 
the Great a during the last few months had 
the effect of reducing the value of our shipments of cutlery 
to the American Union to May 31, this year, to 21,7920., as 


year 
value of 13,161/ , as compared with 21,5957. and 14,074/. in 
ponding periods of 1907 and 1906 respectively. 


the corres 


ich is being introduced by the Coslett Anti- | ' 


Tue Consett Iron Company, Limirep, have sent us a 
circular giving imum sizes of steel plates of various 
The New apented Metal Company, Limited, Stranton 
Works, West Hartlepool, have issued a pamphlet illus- 
trative of shop-doors, window-guards, &c., made of their 
expanded metal. “a 

Messrs. Walker, Hill, and Co., Church Gate, Notting- 
ham, have sent us a list of plant and machinery for dis- 
pase. among which are to be noticed air-compressors, 

ilers, brick-making plant, colliery plant of all kinds, 
pumps, &c, 

The Lumsden Machine Company, Limited, Alexandra 
Works, Gateshead-on-Tyne, have sent us a circular 
relating to a 1200-horse-power Cockerill type gas-engine 
for sale, built by Messrs. Richardsons, Westgarth, and 
Co., Middlesbrough. 

“Circular Milling ” is the title of a pamphlet to hand 
from Messrs. Ludw. Loewe and Co., Limited, Farringdon- 
road, E.C., which describes a variety of work which may 
be conveniently done in a circular milling machine in one 
operation instead of in a lathe. 

The Electrical Company, Limited. 121 to 125, Charing 
Cross-road, W.C., have ‘issued circulars, relating to their 
automatic self-focussing projector lamps for magic lan- 
terns, searchlighte, &c., and of their *‘ Economica” arc- 
lamps, and dynamos, motors, &c. 

_ The El and Ordnance Accessories Company, 
Limited, Syellite Works, Aston, Birmingham, have sent 
us 9 list of their small electric fans, showing patterns for 
desk brackets, and fans arranged on trunnions, as well as 
port-hole and cabin patterns. Prices are given in this 
ist. 

_ The Power-Plant Company, Limited, West Drayton, 
have lately published a smal] pamphlet descriptive of their 
‘patent double. reduction gear, in which machine-cut double- 
‘helical wheels are cugeres. Eeampics are given and 
comparisons made of this gear with others, such as worm- 
gearing, &c. Particulars, dimensions, and prices are 
given of standard sizes. 


The Armorduct Manufacturing Company, Limited, of 


‘Farringdon-avenue, E.C., have sent us a booklet describ- 
ing various fittings for electric-light wiring, with special 
reference to the ‘‘ Witton grip,” this being a device for 


jensuring electrical continuity between the various lengths 


of conduit. It is a simple form of clip, and appears 
efficient for its purpose. 

A circular is to band from Messrs, James Gordon 
and Co., 81 and 83, Knightrider-street, E.C., referring 
‘to Ferguson’s patent type of sectional superh 
which are groups of three hent tubes with flanged connec- 
tions to separate headers. These superheaters are designed 
so as to be easily handled for repairs and cleaning. They 
may be applied to several types of boilers. 


A pamphlet comes to hand from Messrs. Lennox and 
., 27, Essex-place, Turnham-green, W., describing 
rotary blowers and pumps. Some patterns of the blowers 
shown, made in sizes up to 40 cubic feet per minute capa- 
city, are directly driven by electric motors; others are 
arranged for belt-driving. The P pi shown are for 
pressure and vacuum working, and are belt-driven. 


Entitled ‘‘ Recent Developments in Electric Cranes 
and Winches for Marine Service,” there has reached us 
a small pamphlet, published by Messrs.-Chambers, Scott, 
and Co., Motherwell, near Glasgow. This points out the 
features of electric winches as now fitted to steamers, 
and illustrates and describes some supplied by this firm 
for the Cunard s.s. Lusitania and Mauretania. 


A pamphlet from Messrs, Mansfield and Sons, Limited, 
Derby-square, James-street, Liverpool, describes their 
system of oil-gas for lighting country houses, works, 
villages, &c., and gives illustrations of large private 
houses where the system has been installed. The gas is 
made in a vertical retort heated by coal or wood fire. 
Storage is arranged for by gas-holders of the usual type. 

A circular from Messrs. Donovan and Co., 12, Bar- 
wick-street, Birmingham, gives particulars and prices of 
‘Barwick ” motor-starters, motor-starting panels, fan- 
regulators, and field-regulators. The resistances of these, 
of wire wound on. china bo are mounted in iron 
frames on slate panels. They are well arranged for easy 
inspection. No sand, enamel, or asbestos is used in their 
construction. 


The Riesaer Waagenfabrik Zeidler and Co., Riesa a 
Kiba, have sent us a — dealing with single-wheel 
weighing-machines for locomotive engines, &c- One 
block gives a ‘“‘ View taken from the lokomotive halls of 
the Government Railways, Mannheim Station,” though 
- cannot = Seomanee and aS — a “Profil 

space in light complete open !” e quote from 
list, a LS mark included. 

From Messrs. Vickers Sons and Maxim, Limited, Shef- 
field. we have received a book of illustrations of electrical 
machinery built by them. The first few illustrations 
; ee are of the works of the fm, then oat a ape 

levoted to generating plant showing ins ions 
sizes and types. The subsequent sections deal with 
motor generators and motors, and give also a number of 
peg = of electrically-driven machinery, machine- 


From the Ransome-ver Mehr Machinery Company, 
Caxten House, Westminster, S.W., we have received a 
pamphlet describing the Ransome concrete-mixer, manu- 





actured by Messrs. Ransome and Rapier, Limited, 


eaters, in |; 


fitted with small vertical boiler and engine on the same 
bed, or may be arranged: for belt driving. Tilting for 
emptying is not necessary. 

A catalogue from Messrs. De Dion Bouton (1907), 
Limited, 10, Great Marlborough-street, t-street, 
W.., is devoted to a description, illustrated with half-tone 
and line blocks, of their 12 to 14 horse-power chassis. 
This is a four-cylinder car with all valves mechanically 
operated, high-tension to ignition, &c, The illus- 
trati wo —_ = fo + of iene interest, 
giving details as they do of practice in to one of 
the best-known makes of car. 

Messrs. Lobnitz and Co., Limited, Renfrew, have re- 
cently published a pamphlet on the removal of rock by 
the method with which their name is associated. Rock- 
cutters on this principle have been, and are, in use al! 
over the world, and the list of recent orders fulfilled well! 
bears out this statement. The pamphlet illustrates the 
type of craft and the machinery. necessary, as well as the 
cutters themselves, showing the manner in which they 
automatically retain their points. 

Messrs. W. R. Reushaw and Co, Phenix Works, 
Stoke-on-Trent, have brought out a ———_ showing a 
number of types of rolling stock made by them. Although 
this firm manufactures inger stock, as well as goods 
stock, the majority of. the examples illustrated belong to 
the latter class, and include 30-ton bogie wagons for the 

ledonian Railway pany, a number of smaller 
wagons for railways and private owners, refrigerating- 
cars, hopper and tank cars, and bogie flat cars, &c. 


A pamphlet published by Messrs. Ed. Deane and Beal, 
Limited, 676, Old Kent-road, London, is devoted to a de- 
scription of their ‘‘ Consummate” evaporative condenser, 
with which a vacuum of 23 in. to 25 in. is guaranteed. 
This condenser is made up of a series of eccentrically 
corrugated tubes, drainage for the water of condensation 
being provided for each tube. It is claimed that the 
— of corrugation disturbs the current of steam, so 

at it is all effectively brought in turn into contact with 
‘the condenser surface. 


The Central. Marine Engine Works, West Hartlepool, 
have sent us Section No. 3 of their general catalogue. 
This deals with boilers and accessories, and in its pages 
are described and illustrated marine multitubular boilers 
‘with single or double strake shell and flanged shell-plates. 
Boilers constructed for dredgers and for the Admiralty, 
&c., are also shown. The ‘‘Central” superheater is fully 
described and illustrated applied to induced or forced- 
draught marine boilers. and to Lancashire boilers. Fur- 
nace doors, tools; man-hole doors, and other boiler acces- 
sories are also dealt with. 


Messrs. Samuelson and Co., Limited, Banbury, have 
just issued a pamphlet descriptive of their Roots blowers 
and. —— &c. e ‘* Acme” blowers are shown fitted 
for belt or rope-driving, or driven direct by ordinary 
vertical steam-engines, or by special duplex engines in 
which two connecting-rods work off one cross-head. 
Electrically-driven blowers are also shown, while blowers 
of small capacity, hand-worked, are also described. The 

mphlet further deals with small steam-engines, smith’s 

earths, rotary pumps, moulding-machines, &c. Prices 
are given in many instances. 

From Accumulator Industries, Limited, 1, White- 
street, Moorfields, E.C., we have received a small pam- 
pine dealing with the Al Accumulators of types suitable 
or lighting and motor-cars. A discharge indicator, 
which can fitted to all Al cells is also described. 
This consists of a tube placed in the front of each cell 
containing four glass beads. These beads are calibrated 
to float only at a certain specific gravity of the acid, 
which corresponds approximately to the condition of the 
cell. The four. beads float when the cell is fully charged, 
and they slowly fall until, when none is afloat, the 
battery must be recharged. 





Tue Law or Patents, Designs, AND TRADE-MARKS. 
—This forms the title of an interesting handbook recehtly 
pawree by Messrs.. Cruikshank and Fairweather, 

imited, 62, St. Vincent-street, Glasgow, and 65 and 66, 
Chancery-lane, London, W.C. The object the publishers 
had in view in issuing the book was, they state, to provide: 
an adequate reply to the inquiries which are addressed 
to a patent agent by inventors and others from day to 
day. This object appears to be fully reached in the 380 or 
80 pages of matter contained in the handbook. There are 
given very complete data on the British patent system, 
‘the law of design copyright, the law of trade-marks, 
and foreign and colonial patents. Reference to the sub- 
jécts dealt with is facilitated by a very complete index. 





Tuer Srezt Union.—At the present moment, when 
the formation of a great international steel union is 
attracting so much attention, it is interesting to note 
what such an influential Continental paper as Die Kilnische 
Zeitung writes in comment upon the annual report of 
the Cologne Chamber of Commerce. The report itself 
emphasises the fact that the large industrial unions 
have rendered the industrial world good service by regu- 
lating the production, not only preventing an excessive 
extension of the same, but also, when depression sets 1D, 
preventing a sudden fall of prices, thereby removing the 
danger of a serious crisis, such as took place in the years 
1900-1. The large industrial unions have thus acted as 4 
jar ye directions. + - ns Lam ge | — 

tw the re 8] e indus upions i 
i to the Rhenssh Wi halian Coal 





has special reference ( 
Syndicate, the Pig Iron Syndicate, and the Steel Univn. 
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Comritep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACT OF 1907. 

The number of views the Specification Drawings is stated 

in each case eae oven mentioned, the Specification is not 

Where inventions are communicated from abroad, the Names, 
éc., 4 the Communicators are given in 


Ci A Ry ee may be ined » bend. the Patent O 
S nch, 25, Southam: Buildings, Chancery Mone Wheat at 


ee rm pric of Sh the of a Complete 
den & tran den abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may, at any’ time within two months from the date of 

the advertisement 


the ance of a Complete 
so maior at the fated @ Sapien to Ee ran a 
porte pacha Feb mentioned in the A - 


ELECTRICAL APPARATUS. 


17,781. A. D. Jones, Holloway. Are-Lamps. [3 Figs.) 
August 3, 1907.—The object of this. ‘invention is to construct 
enclosed arc-lamps Saver compound carbons containing chemicals 
adapted to inerease the power and steadiness of the ~~} the 
Sone of the enclosure being such that the chemical vaj 
maintained for a long time in the flame, while efficient 
of the gases is provided for, so that the w: of 
surrounding the arc are ke) ¢ clear of deposit. In carrying the 
invention into effect, ing to one form, the positive carbon 
a is provided with grooves or flutings, and in these grooves is 
placed the mixture of chemicals for improving the light given 
by the arc. This mixture may consist of a combination of calcium 
tungstate and calcium fluoride, to which may be added sodium 
tungstate or potassium sulphate, or other suitable steadying 
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salt. 
enclosing cham 
carbon burns to a 


The positive carbon a is placed at the bottom of the arc- 
ber ¢c, and as the carbon burns away the lower 

point, so that when the electrodes a, d are 
brought together, t 


ere is a pure carbon contact between them. 
The transparent chamber ¢c in which the lect are 
communicates at its ends with ch a+ ted by pas. 
sages g, k, 80 that gases circulate upwards through the counter 6 ¢, 
and downwards through the passages gand h. The fumes formed 
by the combination of the chemicals in the electrode may be con- 
densed in the passages g. hand chambers e, f. Expansion of the 
arc-enclosing chamber, due to heating, may be suitably provided 
for ; relief-valves, gas-checks, or tubes of small section may be 
provided for preventing or regulating the emission of gases from 
the lamp owing to expansion or contraction arising from the 
heat fluctuations of the arc. (Accepted April 8, 1908.) 


11,165. J. 8. Highfield, London. Electrical Dis- 
tribution. (3 Figs.) May 13, 1907.—This invention relates to 
high-tension direct-current eeries systems of electrical supply. 
The invention consists in the provision of means whereby two 
lines may be joined at intermediate points upon a breakdown 
occurring in either of them. By way of example, there are 
shown two generating stations a, b, which are connected in 
series by lines c, d, which contain sub-stations. Normally both 
the generating stations and the sub-stations are connected in 
series as shown. At each sub-station there is provided a switch 
g joined by a lead A to a point on the distributing line on the 
other side of one of the generating stations. The — q is 
capable of joining the lead h to either the i i 








to ensure the running out of the gun after recoil to the firing 
position at any angle of elevation. The linder and hollow 
ram are le sufficient ity to tain the 


enters to its full extent into the air-cylinder. The air acts 
on the ram, whose area is small as compared with the large- 


po which is attached to the gun-cradle. 


In order to prevent 











lea! Be of the air ones the gland A2, an intensifier is be premetet, 
and this comprises a cylinder B and differential piston B! 'o the 

larger area of the piston B! the compressed air in the eylinder A 
has access, thus causing an increased pressure in ~ space on the 

smaller area of said piston. This space contains oil, and is con- 

nected to the packing-rings of the gland A2, A Hiauld seal to the 
air in the Fa te gee is thusobtained. A hand-pump is provided, 

and an oil-supply tank is connected with the oil-space of the 

intensifier for repleniahing, a uired, the oil-space. The hand- 

pump for replenishing the cylinder may be contained in the oil- 
supply tank. (Accepted April 23, 1908. 


on ae AND porercae APPLIANCES. 
organ, “= ilwinning. Derrick Cranes. 
(2 or april 27, 1 This invention relates to derrick cranes, 
and has for ts object to provide a means for effecting the safe 
working of the jibs thereof. The spindle A of the barrel B, round 
which the jib rope is coiled, is provided with a spur-wheel C 
having on its face at one side ‘aclutch ¢, with ratchet teeth on ~ 
face thereof, and which gears into another clutch portion D 














carried on the spindle A, and which clutch D is moved laterally 
at etermined intervals. This clutch D is caused to ride on a 
feather-key of the barrel-shaft A, and the arrangement is such that 
when the clutch portionsare in gear, the barrel is yee yn from 

revolving loosely on its shaft A. The clutch D is kept in gear 
with the clutch portion ¢ of the wheel C by means of a spring E. 
(Accepted April 29, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, “ 


14,659. David Brown and Sons ie Re 
Limited, and P. Brown, Hu eld. Hopbing 
Cutters. {3 Figs.) June 26, 1907. —This invention has for its 
object the provision of a special form of hobbi ing cutter jour- 
nalled in bearings in a bracket or brackets adapted to be secured 
to the movable table or slide of the usual external gear hobbing 
hine, so as to support the hob in a position within a wheel 





line at the sub-station. Voltmeters are provided at pad station 


for connection between the line on either side of the station and 








earth, or between the end of the short-circuiting line A and 
earth, and these serve to indicate the occurrence and position of 
a breakdown. Suppose a fault occur at 2, in the ordinary way 
this would necessitate an interruption of the supply, while 
repairs were being effected. With the present arrangement, how- 
ever, by closing the switch g at station fo to the right-hand side 
of the station, and the switch at station e° to the left-hand side 
of the station, the whole system may quite easily be divided into 
two. When this is done the supply can be continued as thouzh 
nothing had hap 2. and there will tg & be two separate 
systems, each with one generating station, tead of a single 
system having two ew yay stations in’ serirs. Clearly the 
tystem may be maintained in the same way shoulda fault occur, 
not in the middle of the 7 but at another point—say, y 
The only difference in this case is that station b will be Dobe 
heavily loaded than station a. (Accepted April 29, 1908.) 


GUNS AND EXPLOSIVES. 


3420. A. T. Da’ Westminster, and J. Horne, 
Barrow-in- Run-Out Apparatus. 
{1 Fig.) February 11, 1907.—This invention relates to ap us 
for running out heavy guns to their firing position after recoil. 
According to this — the ay yey employ an air-cylinder 
and a hollow ram, arranged with Te inner end open to the cylin- 
der, and independent of the recoil-absorbing cylinder, or cylinders, 
if more than one is used, ati vely to a non-recoiling 
and a recoiling 


tached 
of the mounting, the said air-cylinder being 


blank to generate teeth internally thereof, the teeth of the 
hobbing cutter being generated with theoretically correct toothed 
rofiles and generating similar correct files on the 
nterior of the wheel blank. a is the special hobbing cutter 
devised for generating the teeth internally of wheel blanks; the 
cutter, according to this invention, having its toothed profile 
generated preferably by means of an internal toothed wheel 
suitably hardened, so that the teeth thereof will act as cutters. 








The hob blank is made of soft metal, which is afterwards hardened 
to the degree required, and is of special shape, the body thereof 
being in the form of a barrel, or having a convex surface, which 
gives the arc or segment of a circle anes. with the section 
or arc of the internal diameter of the wheel blank or internal 
toothed wheel to which it is to be applied, so that, when cut or 


toothed, the middle tooth will be o' r diameter than the 
nei; bouring teeth on each side of same, the diameter increasin: 
ually from the centre of the hob towards each end eevee 


The hob blank is supported in bearings in the side arms of a 
bracket bolted t> the usual slide or movable table of the gear- 
cutting machine. The side arms b! overhang and extend down- 
wardly, so as to support the hob blank within the yt ss 
wheel, and motion is imparted to the blank through » r. 
As the blank revolves, a theoretically correct le is 
generated thereon by the teeth of the internal toothed wheel in 


os that is uired when comparatively low-pressure air is 
ged 00 act disenth on the ram. A is the com air | 
wae, which is to the gun-slide. A! is hollow 


se 

Het 

ie 
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y, road trains 
pelling shaft extending the length of the train, and steerin; 
means between proximate vehicles. According to this inven- 
tion, the proximate ends of adjacent vehicles are connected 
together by means of crossed rods, which are hinged or pivoted 
at their ends directly to the frames of the vehicles or to brackets 
thereon. Any suitable form of coupli +f 
connecting the rods to the vehicles. With such a system of — 
nection, the vehicles are prevented from oscillati: gid 
this is accomplished without in any way in ae ok toe the 
ng or driving of the vehicles. is the pone A and Dis 
the driving-shaft. The under-frames are connected by crossed rods 
E,E. It is preferred to have a yielding connection between .~ 
rods and the under- -frames, and this is ie ape = A very 
bolts G, G, to which the ends of the rods are pivoted te eal 


aad Ede 6 - 
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bolts being adapted to slide in eyes in the ends of mechete &, H, | 
attached to the under-frames. Springs J, Jon the rear ends 

the bolts control the movement of the latter and allow for ae 

variation in length due to rise and fall of one jae geet d in re 

to the other caused by inequalities in the 

theoretically correct position of the pivotal fu is Re 

that when fhe train is travelling in a curve of an le 

radius the distance between corresponding pivotal connections 

does not vary, thereby allowing the steering arrangements to 

work quite freely. To secure this, the csvengement is such as 

when the vehicles are in a straight line, the rods are 

— to circles passing through the pivotal connections, — 
aving their centres coincident with the centres of the steering- 

axle. The two pin-connections in each rod at right angles to one 

another constitute a flexible joint, which is essential to the proper 

working of the device. Any tendency of one vehicle to | out 

of centre with the ing vehicle puts one of the rods 

pression and the other in tension, and this operates to correct the 

tendency and keep the vehicles in proper position. (Accepted 

April 23, 1908.) 


3967. S. Straker, 
(2 Figs.) February 21, *1908.—Certain self- propelled vehicles have 
at the back a well adapted to receive a heavy load. It is desirable 
that this load should be carried as far as ble directly above 
the rear axle, and that the floor of the well should be as near the 
road as posssble, in order to avoid labour in raising the load. If 
the rear axle is constructed as an ordinary dro axle, the 
floor of the well has to be sufficiently far above the grourd to 
accommodate the axle, which in ite turn must be far enough 
above the ground to afford the necessary clearance on an uneven 


, London. Motor Road Vehicles. 








surface. By thia invention the rear axle of such a vehicle is so 
bent that it extends transversely of the frame in front of the 
well, this construction affording the advantage that the floor of 
the well can be as near the ground as the aforesaid clearance will 
permit, and the additio advantage that the axle can be 
attached to the frame in such a manner as to serve as a radius- 
rod. aisthe well. The rear axle b is bent twice at right angles. 

and extends in front of the well. At the middle of the =e 

fixed an eye-bolt attached by a bolt to a bracket depending A, 
a cross-bar f of the frame. This attachment allows the axle to 

— — the bolt to act as a radiua-rod. (Accepted April 20, 


14,469a. J. H. Mann and Mann's Patent Steam- 
Cart and Wagon Com , Limt 
Vv June 24, 1907. 


relates to that class of means for firing the boilers of steam-motor 
vehicles in which the fuel is fed by vity into the fire-box 
through a firing-tube provided with a ir of slides for controlling 
the passage of the fuel through the tube ; the top Cay being first 
—— and then closed, and afterwards the lower and 

—. - object of os ee: is to enable the fire to 
be cleaned, rak otherwise attend 








initially ch: with com: 


air or gas at such a pressure as 


engagement with the blank. After generating the toothed pre- 





in the boiler eae passage for the attaatcbs and 2 and fuel ito the are 
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box, or, rather, through the firing-tube itself. a is the hopper 
placed above and immediately over the firing opening b through 
the top of the fire-box and fire-box shell. cis a short tube con- 
necting the bottom of the hopper with the firing opening b, and 
of a capacity equal to one charge of fuel. The bottom of the 
hopper is inclined on all sides so as to slope towards its connec- 


Fig. 2. 








Fig.1 
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tion to the upper end of the tube c. An opening is formed in the 
front half—that is, the side next the driver—to which a door d, 
see Fig. 2, is attached ; the door having slots or grid openings, 
through which the fire may at time be observed. A long rod can 


| re-winding it. A second web can then be 


object to increage the capacity of such machines, both as regards 
the size and variety of their productions. For example, by this 
invention, a single-roll rotary machine, the capacity of which 
is four pages of a newspaper, can be made to produce, inset or in 
book form, an 8, 10,12, 14, or 16-page paper. Such results are 
obtained, according to this invention, by printing from a web or 
webs of paper such pages of the desired product as are within 
the capacity of the printing portion of the machine, but instead 
of passing this web on to the folder, means are provided for 
through the 
printing cylinders, which will, of course, have other plates fitted, 
and this again can either be re-reeled or it can be passed simul- 
taneously with the re-reeled web to the folder, where the two 
will be cut and folded and delivered with pages insect as desired. 
The invention is #lustrated as applied to the production of a 


(@) 
SZ; 





thus be introduced from any side of, and through, the op gb 
to rake the fire. (Accepted April 29, 1908.) 


10,268. The Wolseley Tool and Motor-Car Com- 
pany. Limited, A. A. Remington, and A. J. Row- 
edge, Birmingham. Change-Speed Mechanisms. 
{4 Figs.) May 3, 1907.—This invention relates to on 
and reverse mechanism of a motor vehicle, and comprises me- 
chanism whereby a direct drive, a single purchase, and a double 
purchase oy! be all utilised alternately. One speed, for in- 
stance, the highest, is a direct drive from a shaft which is 
driven by the engine to one of a single pair of wheels, of which 
the other wheel is rigid with the driving-box or drum of the 
differential. Other speeds are obtained through a single or double 
purchase from the engine-shaft to one of a pair of wheels, of which 
the other wheel is rigid with the driving-box or drum of the dif- 
ferential. A is the engine-shaft, A! is a shaft at the outer end of 
t*e shaft A, which is capable of turning independently thereof. 
B is a shaft which is parallel with the axis of the shafts A, A!, and 
B! is a shaft at the outer end of the shaft B, capable of turn- 
ing independently thereof. On the outer end of the shaft A! is 
fixed a bevel pinion a, which meshes with a bevel-wheel c, which 
is rigid with the drum of the differential, and a bevel pinion 
b ig fixed on the shaft B! and meshes with a bevel-wheel cl, 
which is also rigid with the drum. The differential may 
thus be driven either through the medium of the shaft 
A!, or through the medium of the shaft B!. Upon the shaft B 
is fixed a spur-wheel U!, and upon the shaft A is slidingly mounted 
a pinion a}, which, Bawover, ts guovented from turning in rela- 
tion to such shaft. This pinion a! inay be slid into or out of 
mesh with the wheel l!, Clutch-teeth a? are formed at the rear 
end of this pinion, which, when the pinion has been slid out of 
imesh with the wheel l!, may be slid into engagement with clutch 
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teeth a3, which are rigid with the shaft A!, thus locking together 
the shafts A and Al. Rigid with the shaft A! is a spur-wheel a‘, 
and slidingly mounted on the shaft B is a pinion b2, which, how- 
ever, is prevented from turning in relation to the shaft B. This 
pinion /2 may be slid into or out of mesh with the wheel a+. 
Olutch-teeth 0° are formed at the rear face of this pinion l2, and 
when the pinion has been slid out of mesh with the wheel a4, 
these teeth may be slid into gear with clutch-teeth /4, which are 
rigid with the shaft B!, thus interlocking the shafts B and B!. 
Assuming that the parts are in their normal positions shown, 
the third and lowest speed is obtained by moving the pinion L? 
into mesh with the wheel a4. The drive is then from the pinion 
l2 to the wheel a* and shaft Al, the differential being thus 
driven through the bevel geara,c, The drive is thus through 
a double purchase from the shaft A to the shaft A!. To obtain 
the next higher speed, the pinion JL? is slid out of mesh with the 
wheel a‘, and the clutch-teeth L° slid into engagement with the 
clutch-teeth b4, the drive being then from the pinion a! to the 
wheel /! and shaft B, and through the clutch-teeth b® and L4 to 
the shaft B!, the differential being thus driven through the bevel 
gear l,cl. The drive is thus through a single purchase from the 
shaft A. To obtain the top speed, the clutch-teeth b® are slid 
out of engagement with the clutch-teeth b4 without bringing the 
pinion 62 into mesh with the wheel a+, and the pinion a! is slid 
out of mesh with the wheel }!, and sufficiently further in the 
same direction to bring the clutch-teeth a2 into engagement with 
the clutch-teeth a’. The drive is thus direct from the shaft A 
through the shaft A! and bevel gear a,c, the shaft B being idle. 
(Accepted April 8, 1908.) 


PRINTING AND ALLIED MACHINERY. 





11,380. J. Foster and J. Y. Foster, Preston. 
Rotary Printing-Machines. (2 Figs.) May 15, 1907.—This | 
invention relates to rotary printing-machines, and has for its | 


THE END OF THE 


newspaper in which the number of pages isa multiple of four. 
@ represents the unprinted reel, b the printing cylinders, c the 
guide-frame for reversing the paper after one side is printed, 
and deflecting it on to the other part of, the printing surface to 
print the other side, d the inking and fk-distributing devices, 
e the re-reeled paper, f another reel of such paper shifted from 
the re-reeling position, g guide-rollers leading the printed paper 
to the cutting cylinders, h the principal cutting cylinders, i the 
folder, and j the stack of cut and folded sheets, Each four sheet 
reel, except the last, as itis printed is wound on a cylinder k 
suitably journalled in bearing- blocks, the re-winding being 
accomplished by means of any of the devices now more or less 
well-known. The last reel of all is fed direct after printing 
to the cutting cylinders h simultaneously with the sheets which 
have been re-reeled. (Accepted Aprit 15, 1908.) 


RAILWAYS AND TRAMWAYS. 


17,745. R.L. Horsfield and J. Hemming, Walsall. 
Draining Tram-Rails. [5 Figs.) August 3, 1907.—This in- 
vention has reference to drainage pipes which are used at certain 
— in electric tramways, are situated between the rails, stretch 
rom one rail to the other, and are connected to the grooves in 
the rails for the purpose of carrying cff surface water from the 
permanent way. The drainage-pipe is made in two tubular parts 
A, B which, where they meet, are provided with flanges, the 
meeting faces of which are inclined to the longitudinal centre line 
of the drainage pipe, so that the two parts A, B can readily be 
placed in position between the rails, with their ends fitting in re- 
cesses in the rails C!, C2, The inclined flanges are secured to- 
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gether by bolts and nuts. The junction of the parts A, B is on 
the centre line of the outlet e of the drainage-pipe, so that the 

ris A, B are both of the same shape and size. The two ends 
of the drainage-pipe, where they fit in the recesses in the rails 
C!, C2 are spread and formed with a cross-bar j, which fills up the 
gap which has been cut in the side of the head of the rail, and 
which acts as a guard-rail. The two sides of the drainage-pipe 
are continued beyond these cross bars j up to the central web m 
of the rail. It will be seen that the water from the grooves in the 
rails runs down between the cross-bars j and the rail-webs m, as 
indicated by the arrow in Fig. 1, into the interior of the drainage- 
pipe and escapes through the central outlet ¢ into a drain pro- 
vided for the purpose. (Accepted April 23, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &o. 


8246. W. H. Allen and R. W. Allen, Bedford. 
Surface Condensers. (2 /’igs.) April 9, 1907.—With the 
usual arrangement of surface condensers, having only one air- 





pump suction-pipe leading toa distributing pipe at the back of the 
ee from which the air-pumps draw, there is a liability of the 
vapour being drawn through the surface condenser in a compara- 
tively narrow stream, even when deflected by baffie-plates, and 
those parts of the condenser which are not traversed by this 
current form dead spaces, in which hot air can accumulate, thus 
blanketing portions of the available cooling surface. According to 
this invention, three or more air-pump suctions are employed, a 
separate pipe connecting each air-pump to the condenser. a is 
the condenser, having an inlet } for exhaus’ steam ; c, d are the 
inlet and outlet for the water circulation, the tubes being 
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omitted ; ¢, f,g, are three separate pipes connecting three air- 
pumps to the condenser ; / are baffle-plates. By this means the 
vapour may be drawn off from the whole length of the condenser, 
thereby securing a more uniform and complete circulation of the 
vapour in the condenser, and the full effect from the whole of 
the cooling surface. Another advantage of this arrangement is 
that each air-pump gets an equal supply of vapour and water 
without the use of any distributing or equalising pipe between 
the condenser and the air-pumps, and so the air-pumps may be 
arranged more compactly with regard to the condenser. (4c. 
cepted April 8, 1908. 


406. P. A. Newton, London. (The Blake and Know'es 
Steam- Pump Works, New York, U.S.A.) r- 
{1 Fig.] January 7, 1908.—This invention relates to an im- 
proved air-pump of the type known as double-acting suc- 
tion valveless pumps, the especial object of the invention 
being to provide an efficient condenser air-pump of this class, 
which may have its suction inlet at the bottom of the pump, so 
that the condenser may be placed very low, which low placing of 
the condenser is especially important in small boats, such as 
torpedo-boats and yachts. The invention consists in providing 
the pump with suction valves below the plunger, so that the 
water, with some of the air and uncondensed vapours, is ad- 
mitted to the cylinder below the plunger through the suction 
valves and delivered on the down-stroke, while the air and un- 
condensed vapour chiefly enters the pump cylinder above the 
plunger through the valveless suction, and is delivered on the 

















apcocte, A isthe vertical pump cylinder, B the plunger with 
plunger-rod b, C the suction intet, and D the delivery. ‘The 
valveless suction passage c extends about the central portion of 
the cylinder A, and is connected at one side bya passage 10 to the 
suction inlet C at the bottom of the pump. Below the cylinder A 
a suction plate d extends across, so as to form a suction chamber 
11, from which the liquid passes through suction valves 1 to the 
bottom of the cylinder A below the plunger B and to the pulsa- 
tion chamber 12, from which the liquid is delivered through 
force-valves 2 and vertical passage 13 to the main delivery D at 
the top of the pump. Some of the air and uncondensed vapour 
entering at the suction inlet C passes through the foot-valves 1, 
and is delivered to passage 13 ; but most of the air and uncon- 
densed vapour rises through passage 10, enters the cylinder above 
the plunger B through valveless suction passage c, and is delivered 
at the top of the cylinder to the delivery D through force-valves 3. 
(Accepted April 8, 1908.) 
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STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
CEMENT-MAKING MACHINERY. 


A. (F Murford [4 


OULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND War Orrics Lists, 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Illustrated Advertisement, page 16. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Machinery as supplied to the 
Admiralty. 2179 


-) ames Russell & Sons, Ltd., 
Crown Tusz Worns, WEDNESBURY. 
IRON and STEEL TUBES, and Fittin: 
STEAM MAINS. OOOKS and VALV 
TRAMWAY and TELEGRAPH POLES, &c., &c. 

WAREHOUSES : 
Loxpoxs - - - 108, Southwark Street, 8.E. 
Mancuestar - 33, King Street West. 
BinmineuamM -_ 114, Colmore Row. 
Lerps - - 6, Mark Lane, Briggate. 


Johnson & - Phillips, Ltd., 


bg et eB and GENERAL 
GINEERS and CABLE MAKERS. 

14, Uses Court, E.C. Works, Charlton, Kent. 
Makers of Machinery, &c., for 
of Cable Factories’ and’ Vessels. Electric. Light 
Apparatus of all kinds. Arc Lamps. Electric Trans- 
mission of Power Plant. Cables and Wires. 


Steam Launches. wy oe Victor 

Warne Work 

}\dward Hay: €8, sToNY STRATFO 
SMALL TUGS and LAUNCHES in IRON and 
STEEL. Machinery constructed for boats built abroad. 
Simple or —— London Office : 9, Bridge St., 
Westminster, 8.W. See Illustrated Advt. each month. 
174 


(traig & Donald, Ltd., Machine 


TOOL. MAKERS, Joupstet, near Glasgow, . 
For class of Machine Tools. see our Illustrated 
advertisement every alternate week. 


| rawings, “Plans, Tracings, 
&é@, by’ MESSER & bow ge obtricore 2 and 
Draughtsmen 8," Quality Chancery Lane, 
W.G.. ial, and General Machinery designed, and 

Inventors’ ideas worked out. 
Blue Prints wlth despatch. 506 


Prank Locomotives, 4 or 6 

wheels coupled, Specification and workman- 
ship equal to Main Line 1 aa toR. & W. 
HAW HORN, LESLIE & CO., AR hel neers, New- 
See Advt. ta wotk, page 81. 8038 


ft) J. Davis, A.M.1.MEOH.E., Great 
° Eastern Road, Stratford, E. Phone: 1350 East. 
Tel.:* Repidising, London.” Gas Engines and Suction 
Planta, nepections, Tests, and ts. Anthracite 
Coal Analysed. Advice on all Gas Engine matters. 
9216 
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H urst, Nelson & (Co. L% 


Tue Guaseow Rone Srock AXD PLANT Worss, 
MOorTuERWELL. 3383 


Ful Horsey, Sons & Cassell, 
Auctioneers’ V: 


Valuers and Surv: of MILLS 
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So See 


WHARVES aaa Wane —Gentlemen seeking 
ae idewns 5 Relmennery or 
rty of any 
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of afl apes and close, 
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arrow & Co., Ltd., 


SHIPBUILDERS AND ENGINEERS, 
GLASGOW (formerly of PorLar, Lonpon.) 
SCREW STEAMERS Od 8759 


Having Speeds %} 35 Miles ,,0,. 
PADDLE OR SCREW STEAMERS OF 


Exceptional Shallow Draught. 


VESSELS PROPELLED BY STEAM OR | 
Internal Combustion Engines. 


(Sochran heeee x AND 


OROSS-TUBE TYPES. 
Boilers. 
See page 90. 


V osper & Co., Ltd, 
Broap Srazuzt, Ponrswours. 
GOLD MEDAL for Oil Engines tor Launches, Yach 
and using Paraffin. ‘od 8651 
Send for Lists. See Illus. Advt. p. 865, March 15, 1907. 


Jrorrestt & Co., Litd., “eye 


And = 
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Od 4749 








Or tanta Seeman, 
LAUNCH and BOAT SuILDERS 
and ENGINEERS, See Illus. Advt. last week, p. 26. 


(Sranes ! (Sranes ! (ranes ! 


Butters Brothers & Co., 


GLASGOW. 
Makers of all kinds of Steam, Electric, and Hand 
Power Cranes. 
Catalogues and Prices on application. 9006 


See Illustrated Advertisement page 48, 


Locomotives in Stock.— 


KERR, STUART & =, Lap., have in stock 
or in an advanced state ress at their 
California Works, Stoke-on- rrreat, a large number of 
LOCOMOTIVES, with cylinders ‘trom 6 in. to 15 . 
diameter (inclusive), for all from: 18 , a 
i’ Broad Street Place, BO _ | ART & OO., 


dward’s Air Pumps.—Two 
Fa” ruses "FOR BALE,” baw” ‘ined, 
DRY-A PUMPS FOR SALE, brass _iined, 
each pair fitted with 8 in. wet pump 10 in. stroke, 
steam cylinders i2in dapted for working 


10 in. and 15 in. 
compound. In good condition, done about 
Address enquiries and offers to me 
Tue Essw Vas Stee. Iron axp Ooat Oo., Lrp., 
Vale, R.8.0., Mon. 

















al-Ammoniac, Prussiate = 


POTASH, OXIDE COLOURS and OHEMICALS 
for Industrial Pu . Enquiries solicited. 
SHARON CHEMICAL , Lrv., Derby. 8845 


M's Tools, Rock- ek-boring 


MAOHINES and ‘DRILL STEEL. 
Prompt delivery.—_THE HARDY PA’ 
Pion’ OO., Lrp., England. 








Firm ‘of Engineers, having 
an ex ional connection among the leadi 
Railways, British, Indian and Colonial, is PREPAR: 
TO CONSIDER, with a view to undertak: their 
manufacture and sale, any suitable SPECIA ES. 
Communications, whic! be treated in strict 
cogetonce, to be sent, in the first instance, to 9163, 
Offices of ENGINERRING. 9163 
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MANCHESTER. 


F[tabes, Iron and Steel. 
Edwin Lewis & Sons, * 
149e2ndon Ofer: o. Wolverhampton, 


i ocomotive Tank Engines 
designed and constructed b 
MANNING WARDLE AND OOMPANY, Luursp, 
ne Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement page 87. 


oe ae Boilers. 


THOMPSON DISH-ENDED LANOA- 


SHIRE BOILERS, of various sizes, includ 9 ft. 
8 im. diam., 160 Iba, wpe READ DY FOR PROMPT 


Ask for Retailed iStock List. 
-) ohn Thompson, 
Wolverhampton. 


[tubes and Fittings, 


IRON AND 


Stewarts and [ jovas, L@- 


41, OSWALD ST., GLASGOW ; 

NILE 8T., BIRMINGHAM ; and 
LONDON OFFICE—50, Oannow 81., E.O. 
LONDON WAREHOUSE — 157, Urr. Tames Sr., E.0. 
LIVERPOOL WAREHOUSE—63, Parapise 8. 
MANCHESTER WAREHOUSE—S4, Dmansoats. 
CARDIFF WAREHOUSE—132, Burs Sr. 
BIRMINGHAM WAREHOUSES—Nizz 81., Suerr- 

cors Sr., and 10, CoLzsu. Sr. 
See Advertisement page 30 5748 


(Jombined At ve 
Condenser and oy! Box (Benn’s Patent). 


Sole Makers: 8. STOTT & CO., HasiinepEn. 
See igastented Advt. last week. 9255 




















"| MANOHESTER, 


Matthew paul & (o; L4. 


LEVENFORD Works, Dumbarton ‘ 


See Full Page Advt. page 60, June 12. 9276 





chram’s Air Com ressors 
and ROCK-BORING MACH ) ee 
SOHRAM, HARKER & OO., Cannon Street * a 
Lendon, EO. 
See Advertisement page 76. 8328 
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4 8088 
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J. H: WILSON & CO. ag (8a a POOL). 
New Works & Offices, Dock Roap, B! IRKENHEAD. 

See large Advertisement last week, page 70. a 


achine Tools. 


GEO, RICHARDS & OO., Lrp., 
BROADHRATH, nr. MANCHESTER, 
See Illustrated Advt. last week. 


ane Wiightson & Ce. 


LIMITED, 
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See Advertisement last week page 74. 
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City, U.S.A., DESIRES to ENTER into NEGO- 
TIATION for the SALE and LEASE of its. ye 
DUMPING and BALLASTING CARS. These Cars 
side and centre dump, discharging their loads cither 
bon one side or the other, or both sides pe aye 2 

rating by hand, air, steam or electricity, and 
— all kinds ‘of dumpable materials, includi 
coke, wastage, ballast, filling and the like. ‘LOO 





me| Clarke, (Shapman and Col 


LIMITED, 
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Engineers and Boilermakers, 
Gateshead. 


SPECIALISTS IN . 9175 
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ee Sale, 6-ton Steam Wa on, 


ial" ped take 8 strong, for fore 








arrows Patent 


Wiater-Tube Ppilers 


Saz ILLUSTRATED ADVERTISEMENT APPEARING 
on Page 49, AND EVERY FOURTH WESK. 


Glasg Ow (popLan LONDON: 


Edwards Air 


SYNDIOATE, Lp., 
8, Crown Court, Op Bro. 

LONDON , EO. 891) 
For Ilustrations see page 90 in our issue of June 19. 


Ballast Wagons for Sale or 
HIRE. 


HURST, 





Pump 


AD STRERT, 





NELSON & O©O., Lep., 9162 
MorTruERWELL. 





team Hammers (with or 


DAVIS & PRIMROSE, LEITH, N.B: ~ 9085 | - 





8 tons on trailer; will be 
. — Address, 8. L., care of STREET'S, 30, 
Sorahitt “0. ‘805 


+ | ticulars, 


LAND FOR SALE. 


ete for Works, in the 


Cheshire Salt District, with excellent railway 
and canal communication, access to Live by 
River yey for export trade, ~ Welt for 


ye te ee, ear ee 
1 986 


fabour.yor particar ute Liverpool 
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or Toronto, Limirsp, 
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MANUFACTURERS 


9169 


Fr Sale, New ‘Steel. Steam 
HOPPER ae Ho capacity 17,000 
cubic feet ; speed loaded, with tons spo! , about 
8 knots ; classed at ae Veritas. —For further < 
address, 88 





R. Heber Radford, Son«Squire, 
‘ ENGINEERING, IRON AND Steen Works 
Established) Valuers, {over 40 years 


Consuitine ENGINEERS, REFEREES AND ARBITRATORS. 
(Senior Partner, R. HEsee Raprorpd,; Mem. Inst. Me- 
chanical pool cep Mem. _) Naval Architects, Mem. 
Iron and Steel Institute, Fellow Chartered Institute 
of Patent pened 8798 

15, St. James Row, Suerrr 
Telegrams : ‘Radford, Sheffield.”  Selaphons : 425. 


40, KING STREET, COVENT GARDEN, W.C. 


yeoman Kell & Son, Litho- 
intogeety, Onrens-Lineomene deere ied 
Printing ; ineering, Arc Catered tod Pliorial 
Drawing in best manner. Paper Drawing, Photo litho; 
graphy, &.— 40, King St., CoventGarden,W.0. Od 
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resses for Sheet Metals. jou 
: 8196 


See Advertisement page 9. 
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BY THE 


Rorvar M4 


| 

| BRITISH 
| Rove, 
VIA 
HARWICH 


AND THE 


HOOK OF HOLLAND. 


CORRIDOR VESTIBULED TRAINS 
alongside the Steamers. 

New R.M. Turpine STEAMER 

i “COPENHAGEN” on this 


arz | Service. 
| Send post-card to the G.E.R. 
West End Office, 12a, Regent 
Street, 8.W., or to the n- 
tinental Manager, Live I 
Street Station, London, E.C. 
| for descriptive illustrated 
| pamphlet (free). M 100 


Pyolidays 


in the 


riot-Watt College, 


e 
H EDINBURGH. 


Princirat—A. P. LAURIE, M.A., D.8c., late 
Fellow, King’s College, Cambridge. 


THEORETICAL and PRACTICAL TRAINING for 
Mechanical Engineers, Electrical Engineers, Minin 
Engineers, Technical Chemists, Brewers, Distillers, an 

ne Manufacturers. 

The Training for Engineers consists of three years 
in the College and a three years’ Apprenticeship on 
the “ Sandwich ” system in a local engineering works, 
Total cost of training for Engineers, including Ap- 
Ae premium and fees at College, from £120 
to £200. 





Complete Courses of Instruction, extending over 
four years, are provided for Students studying for the 
Fellowship of the Institute of Chemistry, and Practical 
Training for Technical Chemists is provided in the 
laboratories of the Corporation's Gas Works. Total 
fees about £70. 

A Special Certificate for Brewers taking their 
a in an ee Brewery, and their 

eoretical training at the Heriot-Watt College is 
issued by the Brewers’ Association of Scotland and 
the Heriot-Watt College. 

The Classes are recognised by the University of 
Edinburgh as qualifying for Science Degrees. 

For full information, apply to the Principal, at the 


College. 
PETER MACNAUGHTON, §.8.C., 
Heriot Trust Offices, Clerk. 
20, York Place, Edinburgh, 
16th June, 1908. M 123 


WEST RIDING COUNTY COUNOIL. 
The West Riding County Council offer 


four Technological Scholar- 


SHIPS (each of the value of £60 per annum), 
open to Residents within the Administrative Area of 
the West Riding of Yorkshire, and available for Courses 
of Instruction in connection with the following :— 

Textiles, Dyeing. Engineering (Mechanical or 
— etallurgy, or other approved 
ndustry. 

These Scholarships are intended for young artisans 
who already have a suitable amount of. mill or work- 
“2 experience, 

e awards will be mainly based on the results 
obtained at Examinations of the Board of Education, 
and of the City and Guilds of London Institute. 

Application Forms and full particulars may be 
obtained from the Education Department (Technical 
Branch), County Hall, Wakefield. L 131s 


COUNTY BOROUGH OF WEST HAM. 


My anicipal Technical Institute, 


ROMFORD ROAD, STRATFORD 
(Close to Maryland Point Station, G. E. Railway). 


DAY COLLEGE or SCIENCE ano ENGINEERING. 


COMPLETE COURSES of INSTRIJOTION are 
xiven in Civil, Mechanical and Electrical Engineering 
under recognised Teachers of the University of 
London. 

Students may be registered as Internal Students of 
the University, and are prepared as such for the B.Sc. 
(Engineering) 6 

Full information of these and other Courses may 
be obtained from the Principal. 

FRED, E. HILLEARY, 





Education Department, Town Clerk. 
95, The Grove, Stratford, 
28rd June, 1908. M 216 





Universit College of South 


WALES AND MONMOUTHSHIRE. 
EXAMINATION for SCHOLARSHIP in ENGINEER- 
ING, SEPTEMBER 18th, 1908, and following days. 

An ENGINEERING SCHOLARSHIP of the value 
of £70 per annum, tenable for three years, will be 
OFFERED for COMPETITION by the Council of the 
South Wales Institute of Engineers. 

Further information yA obtained on application 
to— JA IN JENKINS, B.A., Registrar. 

University College, Cardiff, March, 1908. L 582 


B Se. and A.M.I.C.E. — 


Highest grade COACHING by J. H. Reeves, 
M.A. (Oantab.), A.I.E.E.; T. B. Srewarr, B.A., B.E. 
Dub.); E. G. Voss, Inter. B Sc. (Hons. Lond.); H. E. 
Pe 
SW. Tel: 915, Western 9070 


and Stud. Inst. C.E. 


A M. 
° EXAMS, Oct. : also .W.D. 
India, &c. and all Mech, and ioc Bee tran ts 








6, 5, or 3 months’ courses by post.—Write, Prof. 
JAMIESON, M. Inst. O.E., éc., Kelvinside, Glasgow, 
Prospectus. 


for his new Inst. ©.E. and B.Sc. 








M.I.C.E. and Stud. I.C.E. 


seven exams. 
3 send for boo! 
ENGINEERING. 


—Address, M 170, Offices of M170 


nst. C.E. and all Engineering 
Examinations.—Mr, G. P. KNO , A.M.LO.E., 
F.S.L, &c., PREPARES OANDIDATES personally or by 
correspondence. Hundreds 
the next Inst. O.E, Examinations are about to com- 
mence.—89, Victoria St., Westminster, 8.W. Tel. No. 
1402, Victoria. 8790 








ppointments.—Intelligent 


men, over 21, not satisfied with their present 


who want Vy ti salaries 
B10 to £800 2 year write or particulars of 
INSPECTOR of GHTS 


and 
J18 


it rahip, to 
URES, ‘Oakham, Rutland. 








TENDERS. 

CORPORATION OF LONDON. 
PUBLIC HEALTH DEPARTMENT. 

EREOTION OF WHARF AT HORNCHURCH. 
N otice is Hereby Given, that 
the DATE for receiving TENDERS for a Wharf 
at Hornchurch Marshes has been EXTENDED from 

30th June to 6th July. 

Guildhall, 18th June, 1908. 





BELL, 
M 194 


METROPOLITAN BOROUGH OF ISLINGTON. 
COOLING TOWER. 
The Lighting Committee invite 


[Tenders for the Supply, De- 


LIVERY and ERECTION, complete, of a 
natural draught COOLING TOWER, in accordance 
with the Specification, copy of which may be obtained 
on or after 1st July upon application to the Chief 
Engineer, Electricity Works, Eden Grove, Holloway, N. 

nders must be submitted on the prescribed form 
sealed and endorsed ‘‘ Tender for Cooling Tower,” and 
forwarded to the undersigned not later than Twelve 
Noon on Thursday, the 16th haw 
The Council does not bind itself 


or any Tender, 
WM. F. DEWEY, Town Clerk. 
Town Hall, Upper Street, N., 
24th June, 1908. M 240 


1908, 
toaccept the lowest 


CORPORATION OF DUBLIN. 
The Lighting Committee of the Corporation of Dublin 
are prepared to receive 


[lenders for the Supply and 


ERECTION of BOILER PLANT, &c., at their 
Pigeon House Generating Station. 
pecification, with General Conditions and Form of 
Tender, can be obtained from the City Electrical 
Engineer, Fleet Street, Dublin, on and after 29th 
June, 1908, on payment of One Guinea for each 
Specification, which will be returned on receipt of a 
bona Tender. 

Tenders, addressed ‘Chairman of the Lightin 
Committee, 3, Cork Hill, Dublin,” and mark 
“Tender for Boiler Plant,” to be received not later 
than Noon on 13th July, 1908. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and reserve the right of 
accepting a Tender for any section separately if found 


desirable. 
FRED J. ALLAN, Secretary. 
Lighting Committee Offices, 3, Cork Hill, 
Dublin, 22nd June, 1908. M 209 








METROPOLITAN BOROUGH OF WOOLWICH. 
ELECTRICITY DEPARTMENT. 
The Council of the above Borough invite 


[lenders for the Equipment of 


their Globe Lane Generating Station with 
OOAL-HANDLING PLANT. 
Persons or Firms desirous of Tendering, may obtain 
a copy of the Specification and Form of Tender on 
application at the Office of the Borough Electrical 
ineer, Town Hall, Woolwich. 

e Person or Firm whose Tender is accepted will 
be required to pay Trades Union rates of wages and 
to observe Trades Union hours of labour, and to enter 
into a formal contract. 

Tenders, with Schedules properly filled in on 
the Official Forms provided, must be delivered to me 
at the Town Hall, Woolwich, not later than Twelve 
Noon, on Thursday, the 23rd July, 1908, in envelope, 
endorsed ‘‘ Tender for Coal Handling Plant.” 

The Council do not bind themselves to accept the 
lowest or any Tender. 
By Order, ARTHUR B. BRYCESON. 
Town Hall, Woolwich, 
llth June, 1908. 





THE SOUTH INDIAN RAILWAY COMPANY, 


Luartep, is prepared to receive 


’ | ‘Yenders for the Supply of 

LOCOMOTIVE STORE?, comprising: Steel 
Tyres, Steel Locomotive Axles, Locomotive vuplicate 
Parts, Helical Springs, Brass Boiler Tubes, Flexible 
Buffers for Carriages. 

Specification and Forms of Tender may be obtained 
at the Company's Offices. 

Tendera, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, and 
marked “Tender for Locomotive Stores.” must; be 
left with the undersigned not later than Twelveo’clock 
Noon of Tuesday, the 7th day of July, 1908. 

The Company is not bound to accept the lowest or 
~~ Tender. ; 

charge, which will not be returned, will be made 
of 10s. for each copy of the Specification. 

Copies of the Drawings may be obtained at the 
Office of Sir G. B. Bruce & Wurrs, 3, Victoria Street, 
S.W., on payment of 5s. per Sheet. 


By order, 
J. SHAW STEWART, Major-General R.E., 
M Director. 


Com "s Offices, 
on York Street, Westminster, London, 8. W. 
26th June, 1908, M 


Town Clerk. 1 
M174 





233 ! obtained on application to the REGISTRAR. 


N orth-Eastern Railway.—To 
CONTRACTORS.—The Directors are ge 

to receive TENDERS for the CONSTRUCTION of a 
BRIDGE under the Railway at Coulthard’s Lane, 
Gateshead, and APPROACHES. Plans, Specification, 
detailed Quantities and Indenture may be seen at the 
Office of Mr. C. A. Harrison, the Oompany’s Engineer, 
Forth Banks, Newcastle-on-Tyne, on and after 
Wednesday, ist July, where Specification, detailed 
Quantities and Form of Tender may be obtained on 
rsonal application. Sealed Tenders, marked ‘‘Tender 
or Bridge under Railway at Coulthard’s Lane, Gates- 
head, and Approaches,” to be sent to the Secretary at 
York, not later than Nine a.m. on Wednesday, 15th 
July, 1908. The Directors do not bind th Ives to 


MINISTRY OF EDUCATION, EGYPT. 


DEPARTMENT OF AGRICULTURE AND 
TECHNICAL EDUCATION, CAIRO. 


A pplication is Invited for the 
following APPOINTMENT :— 

ASSISTANT AND INSPECTOR IN THE DEPART. 
MENT OF AGRICULTURE AND TECHNICAL 
EDUCATION. 

Qualifications required : Practical training prefer 
ably in Architecture and Building Work, a Universit) 





—— or Tech I College Dipl , with experienc: 
in Teaching and in Administrative Educational Wort. 
o i £ E500 per year. 





accept the lowest or any Tender. 
R. F. DUNNELL, Secretary. 
York, 17th June, 1908. M 140 


BOMBAY, BARODA AND OENTRAL INDIA 
RAILWAY. 





The Directors are prepared to receive up to Noon on 
Tuesday, 14th July, 


[lenders for the Supply of 


1, STEEL MATERIAL. 
2. SPRING and FERRULE STEEL. 
3. LAMINATED SPRINGS. 
Tenders must be made on Forms, copies of which, 
with Specifications can be obtained at these Offices 
on payment of 21s. each (which will not be returned 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
W. V. CONSTABLE, Secretary. 
Offices, Gloucester House, 
2,3 &4, Bishopsgate Street Without, 
London, E.O., 25th June, 1908. 


M 256 


MUNICIPAL COUNCIL OF JOHANNESBURG. 
HYDRAULIC TYRING. MACHINE. 


[lenders are Invited for 


the SUPPLY of an HYDRAULIC TYRING 
MACHINE. 

Forms of Tender and Conditions of Contract may 
be obtained on application to the Council’s Agents in 
London, Messrs. E. W. Caruine & Co., St. Dunstan’s 
Buildings, St. Dunstan’s Hil), on payment of 10s. 

Tenders, sealed and endorsed, ‘‘Tender for Hydraulic 
Tyring Machine,” should be addressed to the Town 
Clerk, Municipal Offices, Plein Square, Johannesburg, 
Transvaal, and will be received by him not later than 
Twelve o’clock Noon, on hn mire 29th July, 1908. 

JAMES PITTAWAY, 
Chiet Storekeeper and Buyer. 

Johannesburg, Ist June, 1908. M 213 





ROYAL SIAMESE STATE RAILWAYS. 





[lenders are Requested for 
the SUPPLY of :— 
50 COVERED GOODS WAGONS. 


Specifications and Drawings may be obtained on 
payment of Ten Shillings at the Siamese Legation 
in London. 


L. WEILER, 
The Director-General. 


Bangkok, llth May, 1908. M 204 





CORPORATION OF CALCUTTA. 
WATER WORKS DEPARTMENT. 


CONTRACT for the SUPPLY and LAYING of 
STEEL MAINS, 6 ft. and 5 ft. diameter. 





The Commissioners of the Corporation of Calcutta 
are prepared to receive 


[lenders for the Supply and 


LAYING complete of a SYSTEM of 6 ft. and 
5 ft STEEL MAINS, together with BRANCHES, 
SLUICE VALVES, WASHOUTS, &c. 

The Specification and Form of Agreement may be 
had on application to the Office of the Indian and 
Eastern Engineer, on payment of £5 5s., which will 
be returned on receipt of a bona fide Tender. 

Tenders are to be submitted in duplicate and the 
original must be forwarded by the red mail 
leaving London on Friday, 9th October, in order that 
Tenders may be opened at Calcutta on Thursday, the 
29th October, 1908, when all Tenders received will be 
opened at Three pm., by the Vice-Chairman. The 
duplicate copy of the Tender shou!d be dispatched by 
the mail leaving London on Friday, 16th October, 
and will be wu in the event of the original being 
lost. 


Tenders, which may be made in Sterling or Rupees, 
are to be enclosed in sealed covers, addressed, the 
Vice-Chairman, Corporation of Calcutta, and endorsed 
** Tender for Steel Pipes and Laying.” 

The successful Tenderer will be required to find 
security approved by the Corporation, to the extent 
of £5000 for the due performance of the work. 

Tenderers must undertake not to withdraw their 
Tenders within a period of three months dating from 
the day the Tenders are opened in Calcutta. 

The Commissioners do not bind themselves to 
accept the lowest or any Tender. 

P. N. MOOKERJEE, 
Secretary to the Corporation. 

27th May, 1908S. M 200 





APPOINTMENTS OPEN. 








UNIVERSITY OF MANCHESTER. 


DEPARTMENT OF CIVIL AND MECHANICAL 
ENGINEERING. 


pplications are Invited to 

the POST of SENIOR INSTRUCTOR in EN- 
GINEERING DRAWING, by July Ist. Particulars as 
to the duties and emoluments of the post <> 


For full particulars of duties, and for directions ast. 
the rm | of applications, intending candidat: - 
should apply not later than 11th July, to— 

SIDNEY H. WELLS, Esq:, M 230 
care of Tue PRINCIPAL, 
BaTTERSEA POLYTECHNIC, 
London, 8.W. 
SOUTH-WESTERN POLYTECHNIC INSTITUT! 
Manresa Roap, Cileisea, 8.W. 
The Governing Body invite 


A plications for the Position 


of a LECTURER in MATBSEMATIOS. The 
work of the Lecturer will bé partly in the Day Colleve 
and tly in the Evening Olasses, and will consist 
largely of the instruction of students of engineerin: 
and of applied science. 

Commencing salary £150 per annum. 

Form of Application (which must be returned }y 
8th July), and Memorandum of Duties may hs 
obtained by forwarding a stamped and addresse:\ 
foolscap envelope to the SEORETARY. M 218 





NORTHAMPTON POLYTECHNIC INSTITUTE. 
Sr. Joun Street, Lonpon, E.C. 


MECHANICAL ENGINEERING DEPARTMENT. 
The Governing Body invites 


pplications for the Post of 


SECOND ASSISTANT LECTURER and DE- 
MONSTRATOR. Commencing salary £160 perannum. 
The appointment is a full time one for day and 
evening work and it is necessary that the successful! 
candidate should be qualified for recognition as a 
teacher of mechanical engineering at the London 
University. The duties commence early in September. 
Further particulars and form of application, which 
should be returned not later than Ten a.m. on Monday, 

6th July, 1908, can be obtained from 

R. MULLINEUX WALMSLEY, D.Sc., 

Principal. M 231 


WOOLWICH POLYTECHNIC. 


A n Assistant Teacher is 

REQUIRED in the Engineering Department, 
to take up duties in September next. A knowledge of 
motor engineering is essential. Commencing salary 
£150to £170perannum. Applications must reach the 
PRINCIPAL (from whom further particulars and forms 
of application can be obtained on receipt of a stampe« 
addressed foolscap envelope) not later than Wednesday, 


15th July. M 241 
A Second Assistant Teacher 
is REQUIRED in the Engineering Department, 
to take up duties in September next. A knowledge 
of Electrical Technology is essential. Commencing 
salary £180 per annum.—. Sewage must reach the 
PRINOIPAL (from whom further particulars can be 
obtained, on receipt of a stamped addressed foolscap 
envelope), not later than Wednesday, 15th July. 
¥ 





WOOLWICH POLYTECHNIC. 


f 242 


RANGOON MUNICIPALITY, BURMA. 


pplications are Invited for 

the APPOINTMENT of SUPERINTENDENT 

of HOUSE CONNECTIONS (Water and Sewage) for 
the Rangoon Municipality. 

The appointment will be for a period of five years, 
on a of Rs. 400 per mensem, rising by annual 
increments of Rs. 20 to a maximum of Rs. 500 per 
mensem. 

Applicants must be thorough practical plumbers, 
and must have had considerable experience under a 
Corporation (Water and Sewerage Department), and 
must possess a certificate from the Sanitary Institute. 

Applicants must be able to use the level, and make 
surveys and estimates for work concerned with the 
department. 

Applicants must not be under 30 nor over 35 years 
of , and must pass a medical examination by 4 
Medical Officer appointed by the Municipal Committee 
or its Agents. 

The successful candidate will be required to sign an 
agreement and will be required to subscribe towards 
the Municipal Provident Fund, according to the bye- 
laws in force from time to time. A second-class free 

will be allowed to the successful candidate to 
Join his appointment, and half pay will be granted 
during the voyage. On termination of the appoint- 
ment, according to the provisions of the agreement, 4 
like class free return passage will be granted. Leave 
and leave allowances will be granted in accordance 
with the rules in force for the Indian Services of 
Government. No exchange compensation or other 
allowance will be granted. The successful Candidate 
will have to provide his own means of conveyance. 
The successful Candidate will be required to embark 
for Rangoon within one month from the date of signing 
the agreement. : 

Applications, with copies of three recent testi 
monials, should reach the undersigned not later than 
15th July, 1908. 

OGILVY GILLANDERS & ©O., 67,— Cornhill, 
London, E.C., Agents to the Rangoon Municipalit) 

London, 10th June, 1908. M 90 


orks Manager.—Moto! 

Chassis.— WANTED at once, first-classWORKS 
MANAGER, capable of taking entire charge of s!. PS 
turning out ten cars per week ; must be capable motor 
engineer, organiser, and accustomed to the 
highest class work. Only men at present holding or 
having held similar position for some years with first: 
class motor firms need apply. State full details 0 








experience and salary required. — Address, M Be 
of ENGINSERING. di 
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ENGINEERING. 





3 








E2 ineer Wanted, Imme- 

gin thorough! ae greed with designing in 

Reinforced Concrete. knowledge of French 

essential. French a . 7 . my 
ience an ex : 

i pp Ban ‘B08. Ltd., King’s Chambers, Portugal 

Street, wW.C. 


R equired, a Practical 

y Sanit Address, stating experience, 
qualifications and salary required, M 203, Offices of 
ENGINBERING. M 203 


Wanted, for Structural 


Engineering Works in India, first-class 
DRAUGHTSMAN, thoroughly well up in strains and 
calculations ; none need apply that have not had the 
very best experience in designing and estimating for 
structural works; state age, experience and 
required ; single man preferred.—Address, Z R. 684, 
Messrs. | Deacon's, Le Leadenhall Street, London. M212 


Wanted, an Experienced 


Mechanical DRAUGHTSMAN, with experi- 
ence in pumps. State ON (Poplath and salary. — 
THOMAS EVANS & SON (Poplar), Lrp., 32, North 
Street, Poplar. M 252 


[)raughtsman ‘Wanted, pre- 


ferably one having had shop experience in girder 
work. Neatnessand accuracy essential. Wages 35s. per 
week.—Apply, by letter, stating age and qualifications 
to BOX 22, care of Brown’s, 17, Tothill Street, py 


\ WV anted, Leading Draughts- 
MAN experienced { in steam and electric crane 
design. State age, experience and salary required.— 
Address, APPLEBYS L1p., The Orane Works, same 


Wanted, Good Designer, with 


thorough practical — - suction gas 











minster, 





plants and engines.—Apply, sta mt , experience, 
ad saleny required, to Tuk GRIFFIN E (GINEERING 
Co. , Lrb., Bath. M 217 





W anted, a Draughtsman.— 

Address, giving full particulars of salary 
required, age and experience, M 208, Offices of En- 
GINEERING. M 208 


Atticled Pupil.— Vacancy 
with firm of electrical and mechanical engi- 
neers ; good opening ; moderate pete 
M 210, Offices of ENGINEERING, M 210 


K nyineering Pupil.— Vacancy 

with Firm (Government Contractors) manu- 
facturing ey! types of machinery, oil and gas 
engines, &c. ; erate premium. — Address, = 
Offices of Eecumanawe, 


A rticledPupil.— A large Firm 

of Engineers in the Midlands, employing up- 
wards of 1000 hands, have a VACANCY for a pte A 
APPRENTICE.—. ddress, Y¥ 044, Offices of —— 


tne. 
M 5 - —The Position advertised 
¢ on 5th Juneunder this number HAS BEEN 

FILLED. Will applicants accept this acknowledg- 
ment / M 221 




















SITUATIONS WANTED. 


A s Manager of Engineering 

Works. ~ eens Engineer (>. many 
years manager, is OPEN to an ENGAGEMENT as 
director, manager or assistant iaanies foundry 
expe rt; wide commercial experiences and abilities ; 
good organiser: could introduce excellent highly 
paying specialities and make a works flourish within 
a short time ; speaking flaently German and French 
besides Enylish, he would eventually accept appoint- 
ment as Traveller abroad for organising foreign trade ; 
preferred where money could be invested after some 
time.—Address. M 129, Offices of Enerneerine. M 129 


a4 

W orks Manager, experienced 
in supervising work in machine and erecting 
shops, forge aud boiler shop, pattern shop and 
foundries, piece-work and premium bonus system, 
specialist in labour-saving devices, can organise works 
on a sound basis, heavy steam engines and boilers, 

gas engines a: d gas plants ; can speak Russian. 
Address, M 226, Offices of ENGINEERING. M 226 








Position Wanted, as Works 


Manager in small engineering works abroad. 
Applicant is accustomed to designing and eg erm 
for machinery and constructing same ; years’ 
experience ; can manage workmen ai a on sae 
heaith.- Address, M 110, Offices of ENGINEERING. M 110 


+ ° 
k oundry Manager Desires En- 

- GAGEMENT (age 37); extensive experience in all 
kindsof fmoulding, mouldin an, 
by analysis ; good organiser ; ageressive ; practi 
moulder and foundry chemist.—Address, M 138, boone} 
of Ex JINEERING, 


Y oung Englishman, Gentle. 


manly, well educated, single, DESIRES BERTH 
stant Engineer ; abroad or Colonies ; practical 
ee a scertificate machine construction speciality, 

rol engines, ould pay own Address, 
M 114, Offices of ENGINEERING. ee M114 


K uginerr (24), Stud. L.C.E., 


+ Grad. I.Mech.E., DESIRES POSITION as 
Assistant Engineer, in charge of plant, in Drawing 
Offre or oe | one cellent reterences and 

od reason for leavin t appointment; +3 prom t 
trustworthy. First. Siass theoretical - ical 
experience, shops and outside, pone ig bol ers (cyl. 
and w.t.); some electrical knowledge. London pre- 
ferred Address, M 246, Offices of ENGINEERING. 


A Practical Engineer Wants 
SITUATION in England or foreign 

January, 1909; ; 15 years’ cxpatonentatamabsoued ton. 

struction of general machinery ; constructional, aay is 

blowing engines,compressors, pressor, panps, lange gasengines, 




















MODERN STEAM ENGINES, 


langnages. Moderate 


Married, without family. ‘ai Peenchand Ge and howd 
of ENGINEERING, M 147 


CROSBY LOCKWOOD & SON'S NEW BOOKS. 


STEAM AND HOT WATER HEATING AND VENTILATION: A Practical 
Work, with Descriptions and Data of Materials and Appliances, Rules, Tables, &c. By A. G. KING. 
400 pages, over 300 Illustrations. Demy 8vo. 12s. 6d, net. 

TELEPHONES: THEIR CONSTRUCTION, INSTALLATION, WIRING, | and 
OPERATION AND MAINTENANCE. = W. H. RADOLIFFE and H. ©. CUSHING. 180 pages, 
125 Illustrations. F’cap. 8vo. 4s. 6d. net. 

FIELD TELEPHONES FOR ARMY USE. 
Electricity and Magnetism. By Lieut. E. J. STEVENS, D.O., R.A., Instructor in Electricity, Ordnance 
College, Woolwich. With Illustrations. Orown 8vo. 2s. net. 

WIRELESS TELEPHONY: IN THEORY AND PRACTICE. By ERNST 

Translated from the German by JAMES ERSKINE-MURRAY, D.Sc., F.R.S.E., M.LELE. 
With = ye by the Translator. Demy 8vo. 240 pages, 145. Illustrations. 10s, 6d. net. 

THE ELEMENTS OF ELECTRICAL ENGINEERING. A First Year’s Course 
for Students. By TYSON SEWELL, A.M.I.E.E., Lecturer and Demonstrator in Electrical Engineering 
at the Polytechnic, Regent Street, London. Fourrn Epition, Revised and Enlarged. 466 pages, 
278 Illustrations. Large Crown 8vo. 5s. net. 

A CATECHISM OF THE MOTOR CAR. Containing about 320 Questions and 
Answers es, the Construction and Working of a Modern Motor Car. For the Use of Owners, 
Drivers, and Students. By J. H. KNIGHT. 96 pages, with Illustrations. Orown 8vo. 1s. 6d. net. 

THE PRACTICAL ENGINEER’S HANDBOOK. A Treatise on Modern Engines 
and Boilers, Marine, Locomotive and Stationary. By W. 8. HUTTON. Sixtu Eprrion, Revi and 
Enlarged. 560 pages, 420 Illustrations, Medium 8vo. 18s. 

PRACTICAL METAL TURNING. A Handbook for Engineers, Technical Students, 
= — By JOSEPH HORNER, A.M.I. Mech. E. 416 pages, 488 Illustrations. Large Crown 

vo, 9a. ne 

REINFORCED CONCRETE DESIGN. By JOHN HAWKESWORTH, C.E. 
Consisting of a Series of Plates showing Graphically the Design for Slabs, Beams, and Columns, under 
various conditions of external loading, together with ye examples explaining the methods of 
using each Plate. 64 pages, 15 full page Plates. 4to. 12s. net. 

THE OIL FIELDS OF RUSSIA AND THE RUSSIAN PETROLEUM 
INDUSTRY. A Practical Handbook on the emer Exploitation, and Management of Russian Oil 
Properties. By A. B. THOMPSON, A.M.I. Mech. E., F.G.S. Srcoxp Eprrion, Revised. 435 pages, with 
numerous Illustrations. Super Royal 8vo. 2Is. net. 


London: CROSBY LOCKWOOD & SON, 8589 
7, STATIONERS’ HALL COURT, EC.; anp 1214, VICTORIA STREET, 8.W. 





Including an Elementary Course in 





ana for ea ee 
Posi ot any branch of elect: 
ing. estimating for power houses, town, factory 
mines lighting distribution, installations ; Bn 
office and workshop management; excellent references. 
sod Ean H, ©. iss, C. Ricuarpson & Co., 
267 


ployment / Agents, 57, St. Paul’s “Churchy 

M 
Proreman or Manager ; Prac- 
tical experience in electro ametalinngy, electro- 
lytic plant, works chemistry, analysis, supervising 
chemist, electrical engineering, &c.; first-class refer- 
ences. —Apply, H. C. 163, C. Rich aRpson & Co,, Part- 


nership and Employment Agents, 67, St. Paul's 
Ohurchyard, E.C. M 259 


Dre ehtsman or Assistant, ex- 


perienced in steam turbines and engines, com- 

rs, pumpe, Corlies and other gears, watertu 8, 

iene cnaina testing, &c. Good linguist and technical 

education. Salary about £2 10s. a week.—Apply, 

W. B. 181, 0. Richarpson & Co., Partnershi : 
ployment "Agents, 57, St. Paul’s Churchyard, E.O, 
M 


Wanted. — Engiveer Wants 


POSITION as foreman or superintendent of 
plant, floating or men ye large and varied experi- 
ence in contractors’ redging plant; well up in 
economical running of, steam Y my highest refer- 
ences (recent). —Address, M 205, ces of GINEERING. 


———— 
Practical and Commercial 
Engineer SEEKS RESPONSIBLE POST (London); 
good mechanical and electrical experience in worke and 
year knowledge of French.—J., 47, Clyde aw} 
xandra Park, N. 




















Fpgineer(40)Civil, “Mechanical 
experienced, sisigs roth genuneictrentiael ates 
chimneys, a survey ing, drawing office, shop 
experience, DESIRES APPOINTMENT, engineer or 
firm.—Address, M 219, Offices of ENGINEERING, M 219 











CONCRETE KExcineenine — 


The July Issue will contain 
A SUMMARY OF REGULATIONS FOR THE USE OF REINFORCED CONCRETE. 
By Cuas. F. Marsu, M. Inst. C.E., M. Am. Soc, 0.E. 
REINFORCED CONCRETE ON THE GREAT EASTERN RAILWAY. 
REINFORCED CONCRETE FOR POST OFFICE BUILDINGS. 
THE INTERNATIONAL ARCHITECTS’ CONGRESS AND REINFORCED CONCRETE. 
A CONCRETE BRIDGE OF 233 ft. SPAN. 
The Uses of Portland Cement in Shipbuilding; Concrete Block Making Great Britain; Reinforced 
Congrete at the Avonmouth Docks ; Reinforced Concrete Hollen Floors ; Reinforced 
Concrete Railway Sleepers, and Illustrations of various New Works. 9200 
To be obtained at the Offices of the Journal, Room E, 57, Moorgate Street, London, E.C. ; 
; and of all Booksellers and Bookstalls. 
ON SALE JULY ist. 
Single Copies 1s. each net. Annual Subscription, 7s. 6d. post free. 














xx—1054 pp. Leather. Gilt Top. Price 20s. net. Post free, 20s, 6d. 
FOURTH EDITION. 


THE ENGINEERING 
ELECTRIC TRACTION POCKET-BOOK 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 
Entirely Revised and Re-written, with Additional Chapters on Steam Turbines, Alternating and Single 
Phase Traction, and on the Motor Omnibus, 


By PHILIP DAWSON, M. Inst. C.E., M.I. Mech. E., M.1LE.E., 
Author of “ Electric Railways and Tramways.” 


Foolscap Svo. 





Lonpon: Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Sfreet, Strand, W.C. 
New York: Joun Wiizy anv Sons, 43, East Nineteenth Street. 
AND ALL BOOKSELLERS. 





(Civil Engineer (33), at present 
manager of constructional steelworks in North of 
England, of large experience and connection, DESIRES 
ape for post at home or abroad. —Address, M bod 
Offices of ENGINEERING. _ M198 


E38! neer(31) Desires Position, 

on ae or Consulting neers ; 
a man ; Petit moo superip Dg, 
erection of machinery, es , correspondence, 
interviewing achinery, ot ‘highest testimonials. — 
Address, M 199, Offices of Exorneenina. M 199 


Eagineer (27) Seeks A ppoint- 


ENT as Assistant Engineer or Draughtsman ; 
seven years shops, five years’ d.-o. experience and two 
ears’ Technical training.—R. F. SMITH, 83, Eleanor 
ad, Hackney, N.E. M 237 


D2 htsman and Marine 


ay 29, beta pte Rang peep Extra 
Chief's certificate, 14 years’ expe: 
office, giving up sea, DESIRES A AProut 
marine drawing office.—M 249, Offices of asin 


Boz. —£15 will be paid by 


Structural Engineer for information of open 
PERMANENT POSITION, preferably under civil en- 
gineer, on his obtaining same by his own merite, All 
communications treated in strict confidence,—Ad- 
dress, M 236, Offices of ENGINEERING. M 236 


Marine Engineer, first-class 
ificate, reference, OFFERS good 
REMUNERATION to anyone finding berth in 
company sailing Australia or East.—Address, - 
Offices of ENGINBERING. M 


_) unior Draughtsman Seeks 
SITUATION ; 3) years in shops and drawing 
office ; accustomed to rg work, also mining 
machinery.—Address, M 215, Offices of ENGINEERING, 


Required by Young Gentle- 


man, aged 19 years, a SITUATION with a Firm 

of Engineers (Mech.), or Hover Works. Just com- 

ove two'years’ traini Batt Pol on 
Jxcellent lathe work and Gunein &c,.— Address 

SOUTH PARK ROAD, WIMBLEDON, 


Plant Engineer and Diesigries 


(82) DESIRES BERTH ; London district ; Firm 
who would take up Patent preferred.— Address, ‘M 245, 
M 245 





aon, t reare ee drewing 




















68 pp. of Text, with 32 Single-page and Six Double-page Plates, and 


Imperial 4to. 
Price 4s, net. Post free 4s. 6d.° 


many other Illustrations. Cloth, Gilt. 





The Cunard Turbine-Driven Quadruple-Screw 
Atlantic Liner 


“ MAURETANIA” 


Reprinted from ‘“‘ ENGINEERING” of November 8th, 1907. 


Together with a large number of additional Illustrations, with 
descriptive matter dealing principally with the Auxiliary 
Machinery on board the Ship. 


THE WHOLE IS PRINTED ON PLATE PAPER. 


THE ILLUSTRATIONS COMPRISE NEARLY 260 FIGURES. 


LONDON: 
Offices of ENGINEERING, 36 and 36, Bedford Street, Strand, W.C. 





Offices of ENGINEERING, 
Prime Cost and Wages Clerk 


we or x i¥ keeper i snag neniioont 
a Taos: tek te eet a cellent refs, — 
T. H. D., 16, Friday Road, Erith, Kent. M 248 
Joreman Toolmaker or 


Machinist (£9) ; ery turning and other 
oe Hg ood results obtained per week. —Address, 
ces of ENGINEERING. M 235 


Cores: keeper (32), thorough!y 
efficient, experience gained in one of the st 
firms in the North of England, DESIRES CHANGE, 
Exceptional reference ; moderate salary. a 
M 244, Offices of ENGINEERING. M 244 


PARTNERSHIPS. 
ENGINEERING PARTNERSHIPS, 


(spitalists with Practical 
training, desiring to enter sound and well- 

established Engineering Concerns, and 
FIRMS of Good Repute seeking Partners, are invited 
to communicate in strict confidence with 
WHEATLEY KIRK, PRICE & 0O0., 

46, Watling St., London, E.C. ; 

16, Albert 8q., Manchester ; or 
26, Collingwood S8t., Newcastle-on-Tyne, 8945 


Partnerships continued on page 98, 








~~ —_____.__ 
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LION | PA CKINGS. | 


ALEKER & CO., 
Garter Bt Be, Wort lnfis Dosk Ba. LONDON, EB 


70 ARCHITECTS, BUILDERS AND ENGINEERS, 
“TRUE TO SCALE” 


Black Line Prints 


Permanent. Done on any Paper or iat 


Particulars on Application. 


Wy. J. STANLEY & CO., Ltd., 
oy A LONDON a 8.B. 
BBB ey Telegrams—Tribrach. 


BULL'S | METAL & MELLOD C0, 


BAD OFFICE 
VORER, moar "GLASGOW. 
TeuzeraMs : ‘‘MuLiomw, Yousr.” 
BULL'S METAL.—Propellers, Bars, Sheets, Pump 
Rods, Valve Spindles, Condenser Sta; ao. 
MELLOID (Reg. Trade Mark and 

denser Tubes, niconsy and Stays, Boiler Th, 
and Plates, Plates, Bars, Sheets, Valves, &c. 
WHITE METALS. eather 8, Plastic, &e. 8751 


JOHN SPENCER, LE 


WEDNESBURY. 
IROW & STHEL 261 


TUBES 


POLES, STEAM MAINS. TUBULAR PILES, &c. 


LOCOMOTIVE CRANES, Steam and Electric. 
ELECTRIC LIFT MAGNETS, for Iron and Steel, 
GRABS, for Coal, Ore, Rock Sand, &c. 
STEAM SHOVEL EXCAVATORS, Revolving Type. 
HOISTING & CONVEYING MACHINERY & PLANT 
Always in stock or state of progress. 


THE BROWNING ENCINEERING CO., 
MAKERS, 9197 
6, 7 & 8, Crutched Friars, LONDON, E.C. 


SEE OUR HALF PAGE 


BI-WEEKLY ADVERTISEMENT. 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 

— @0L8 MAKERS OF — 
SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS te — 
EIGHT SIZES— 

14 in., 8 in., 9§ in., 8 in., 3} in., 4} in., Shin. Beh in. 
BOLT SCREWERS ONLY, 1 in., 1} in., 2}in. & 8} in. 


PULSATING PUMPS 


TURNSTILES, 
AND GENERAL ENGINEERING. 


W. T. ELLISON & 6O., Ltd., 


Irlams-o’-th’-Height, 9071 


BEAM OFFEIS TEER. 
:—“ Ellisons Ltd., Irlams’-o’-th’-Height.” 
Telephone : No. 80, Pendleton. 




















EXTRUDED BARS, 


of any Plain or Special Section, in Brass, Yellow Metal, Manganese Bronze, Delta Alloys, 2 
DELTA METAL CASTINGS, FORCINCS, STAMPINCS, SHEET, WIRE, TUBES, &c. 


tu DELTA METAL CO. LD») 


Offices and Works: EAST GREENWICH, LONDOX, 8.5. 





And at 8867 
BIRMINGHAM. 


J. &E, HALL, Lto,, 


Original Makers in the United Kingdom of 


GO, REFRIGERATING 
MACHINES 


23, St. Swirrntn’s Lang, Lonpoy, E.C., and 
DARTFORD IRONWORKS, KENT. 9058 





OIL MILL MACHINERY 


OF ALL DESCRIPTIONS. 


Complete Self-Contained Plants and 
Compound Feeding-Cake Plants 
_& Speciality. 


HYDRAULIC Machine Toois| “GR 


Pumps, Accumulators, Presses, Cranes, 
Riveters, Flangers, Valves, ke., with 
all the latest improvements. 


MUSGRAVE BROS. 


9132 CROWN POINT Founpry, LEEDS. 
Contractors to the Home and Foreign Governments. 








OTIS 
ELEVATORS 


4, Queen Victoria St., London, E.C. 


“GREAVES” BLUE LIAS LIME 


erat ovo the well-known 
ER LIAS FORMATI 





Beds of THE 
ON) 


And PORTLAND CHMENT. 


The above, also PATENT SELENITIO (; from ‘‘Greave 
Blue Lias Lime), LIAS AND ROMAN CEMENTS, delivered Per 
rail and canal in owners’ specially covered trucks and boats ‘ 
Ses Seekees, also carted on site in Birmingham an.| 
London. 60 years’ reputation. Highest references, 


GREAVES, BULL & LAKIN, Lim. 


Chief Office: HARBURY, LEAMINGTON. Tel ile Addres~ 
Geeaves, Har! . London Depot: 164,South Paddingtor 
W. Tel 3: London. Birmingham Depot: Worcest: 
Whart. : Greaves, Birmingham. Od 636 


Works at Harbury, Stockton & Wilmcote, , Warwickshire e 





THE UNITED ASBESTOS PATENT “ECLIPSE” PACKING. 


THE UNITED ASBESTOS CO., LD., DOCK HOUSE, BILLITER 6T., LONDON, E.G. = Od 8055 








YOST 


THE TYPEWRITER for BEAUTIFUL WORK. 














Head Offes ; 60, Hotborn Viaduct, LONDON, B.C. 9048 
Condenser 


DERMATINE srr. 


FITTED WITH PATENT ANCHOR on TO 
Neccante~5 ee jag HOL 


DERMATINE.CO., Lid. 95, "95, Neate St. London, 


Tel. Address :  Dermatine, London.’ Tel. No.: Hop. : 
Dermatine is also made in the form of Belting, Hos ~ 
Hydraulic Rings, Pump Cups, &c. 





GEARS CUT 


BY IMPROVED 
AUTOMATIC MACHINERY, 
at Lowest Prices. 
GEARING OF EVERY 
DESCRIPTION SUPPLIED. 

Write for List C. 8202 


J. B. HAMILTON & 60., | 


UNICA WORKS, LTD. 
SOUTH TOTTENHAM, LONDON, N. 











CONDENSERS 


Our Specialty 


CONDENSERS 
Are the simplest 
sible where Taek 

plentiful. 


EVAPORATIVE 
CONDENSERS 


Also Makers of all kinds of 
JET APPARATUS 
for Warazr, Arm and Sraam. 
Improved Steam Blowers 


for burning dus? fuel. 





APPLY— 


LEDWARD & BECKETT, L”. 


SANCTUARY HOUSE, 8980 
Tothill Street, WESTMINSTER, S.W. 














STEAM & HAND 
CRANES. 








Od 1691 


BERKLEY STREET, 
sy BIRMINGHAM. 


Richard ¢. Gibbins & 





GLASGOW: Joux S. Busnor, 51, Cadogan Street. 


The British Oxygen Company, ld 


Works in LONDON, BIRMINGHAM, 
MANCHESTER and NEWCASTLE. 


rue AUTOCENOUS WELDING or METALS 


For full penne wedges to the Company's Ep 


3 





Elverton Street, eo ueomen. 


ROLLER BEARINGS 


FoR MACHINERY 
AND ROLLING STOCK. 


— onrvenee MADE. — 





EXPERT ADVICE 
QUOTATIONS ~~ } FREE. 


EMPIRE ROLLER BEARINGS Co., Ltp 
15, VicToRIA STREET, 
WESTMINSTER, LONDON, S.W. = 5565 


EVAPORATIVE 
CONDENSER. 


a sy wee A Saget all circumstances. 
and air e minimised. 
sity of Gendeneer illustrated 10,000 Ib. of ome 
per hour ; floor space, — 6 in. by 6 ft. 6 in. ; 
absorbed by four fans and centrifugal pump, ‘ “BP. 





DOUGLAS FRASER & SONS, Ld, | 
ARBROATE. 5 
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MOTORS 


Telegrams— 


MAVOR & COULSON, Ltd., we ¥ 


ENGINEERS ano ELECTRICIANS, 
47, BROAD ST., MILE END, CLASCOW. 


“ PRODIGIOUS, peas cme el 
National Telephones: 2805 and 2806. 


9168 


TELEGRAMS; ‘‘ WuHITEFIELD, GLasdow,.” 














“Flower” Brand. 


“? 


Specify 
Magnolia Metal “Flower,” 


aa 


BEST ANTIFRICTION METAL for all Machinery Bearings. 


DYNAMOS 
MAGNOLIA METAL. 


THE NAME AND TRADE MARK APPEAR ON EACH BOX AND INGOT OF GENUINE METAL. 





MAGNOLIA ‘ANTIFRICTION METAL GO. OF GREAT BRITAIN, LTD., 49, Queen Victoria Street, LONDON, 


Telephone :— 6925, Dank. 


BERLIN: Fricdrich Strasse, 71, 


PARIS: 50 


4 we 
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CONVEYOR ELEVATOR 


BULL BRIDGE WORKS, 


Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT. 


J. J. STEVENSON, 
PROPRIETOR. 





SPIRAL CONVEYORS. a CHAIN ELEVATORS. 
COAL CONVEYORS. . RS 
GRAIN CONVEYORS. | GRAIN ELEVATORS. vaalpeninetace 


BALE ELEVATORS. 


COAL ELEVATORS. 


TRAY CONVEYORS. 


Telegrams: National 
“* Conveyor, a Telephone : 
ACCRINCTON 
Accrington.” : No. 0279. 














JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 8, THE SANOTUARY, WESTMINSTER, 8.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALI TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS, 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 





MANUFACTURERS OF 


ARMOUR PLATES, 


GUN FORGINGS OF ALI DESORIY TIONS. = 
Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 











Boiler Flues and other Marine Specialities. 


Railway Material. Foundry and Forge Pig Iron. 











Compound Pneumatic 
Hammers, 


Exclusive Features. 
No. 1. 


The Cylinder is of considerable length, 
and is bored out to two diameters, and 
at the upper end of the Tup there is 
formed a Piston Head, working in the 
upper part of larger diameter of the 
wotking Cylinder, This upper part 
constitutes a power cylinder, while the 
part of smaller diameter constitutes a 
guide cylinder, 
Infringers will be Proceeded Against. 








PATHNT 


Belt and Motor-driven 
Power Hammers. 





CORNER OF HAMMER ERECTING SHOP. 


PETER PILKINGTON, 


Head Office and Works: ‘"” 
BAMBER BRIDCE, 


LONDON OFFICE: 
75a, Queen Victoria Street. 


GLASGOW OFFICE: 
9-11, Wellington Street. 


NEWCASTLE-ON-TYNE OFFICE: 
Milburn House, 


AGENCIES. 





U.S.A. 

GERMANY. 

FRANCE. 

BELGIUM. 

ITALY. 

JAPAN. 

INDIA. 9106 
AUSTRALIA. 











FROM ACTUAL PHOTOGRAPH. 





T 





EX! 
CON 
PLA 
EST 


COK 
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DUS 
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Cc 
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WM. SIMONS & CO., LTD.., 
CONSTRUCTORS 6k dintdatedlid GRAND PRIX, PARIS, 1900, and ST. LOUIS, 1904. ( Ges. . 
MARINE DREDGE PLANT, gn 5c ou: 


INCLUDING BOW & STERN WELL, HOPPER & BARCE LOADING DREDCERS. 
5. PP. ‘Barges, Sewage Steamers, Ferry Steamers, &c. 


aoe RENFREW, near GLASGOW. 66/0000 %ic5'w. 


"> G.RENNIE&Co, 


Thames Street, GREENWICH, 


ENGINEERS and SHIPBUILDERS. 


SHALLOW-DRAUGHT STREAMERS, DREDGERS, HOPPERS, 
TUGS, LIGHTERS, LAUNCHES, 


SENT TO ALL PARTS OF THH WORLD. 9021 


STEEL SCREW COASTING STEAMER. 100 ft. x 20 ft. x 9 ft. Telephone :—50, Deptford. 


















































Telegrams :—‘‘ Probitate, London.” 


THE CONTRAFLO CONDENSER. 


PATENTED IN GREAT BRITAIN AND ABROAD. 


320,000 square feet at work or on _ order. 


ADVANTAGES - 
MINIMUM COOLING SURFACE. HIGH VACUUM. 
MINIMUM CIRCULATING WATER. HIGH THERMAL EFFICIENCY. 


For full particulars and License to Manufacture, ‘apply to :— 


THE GONTRAFLO CONDENSER GO., LT; *++ 22m cum 00 moo. 


Telephone No.—2869, LONDON WALL. Telegrams—“ CONTRAFLO, LONDON.” 


HENRY SIMON, L2 


EXPERT ADVICE. 
CONSULTATIONS, 
PLANS and 
ESTIMATES FREE. 









































This illustration 
represents a portion ot 
a Complete Installation 

erected by 
HENRY SIMON, Ld., 








COMPLETE in a large up-to-date _ 

Cabinet Factory ~~ 

INSTALLATIONS, in ‘Londo we 
. including The Dust Collectors 

FANS, } deliver the wood refuse 
DUST COLLECTORS close to the boilers for 








and use as fuel. 


WIND TRUNKING, 








9110 


COM PI.EI TE PNWEUMATIC COLLECTING PLANTS 
FOR THE COLLECTION OF ALL KINDS OF REFUSE FROM SAW MILLS, CABINET WORKS, TEXTILE MILLS, 
PAPER MILLS, EMERY GRINDING SHOPS, RUBBER WORKS, CHEMICAL Works, &C. 
HENRY SIMON, lLd., 20, Mount St., MANOHESTER. 
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TANGYES Be srtkinaeran 


Gas Engines 


for Town § Gas 
» SUCtION Gas. \j 


Od 7796 
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TRANSMISSION SPECIALISTS, 


il f P. elegrams : ‘ a VICK.” 
Fitted ©, the aliens ot Puce || Suan” = =SMETNWIOK. 
PLUMMER BLOCKS. 


Yachts, &c. 
SWIVEL, ADJUSTABLE 
AND SELF-OILING BEARINGS. 


HANGERS. 
Wall Brackets and Boxes, 


SHAFTING, COUPLINGS, 
AND COLLARS. 29267 


FEED" aarti Tittley, Son 8 Brickley, Lia., 





COAL CONSUMPTION & REPAIR BILLS 
REDUCED. 





Agent :—T. DOWNIE, M.L.E.S., 
5, Castle Street, LIVERPOOL. 9221 


Patentee :— 
D. B, CUMMING, Consulting Engineer, 
29 Side, Newcastle-on-Tyne. 


CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITEC. 


Tel hie Add — : Al, ABC, and 
or OAL 1DA D,” * @LASGO W. Cc O P LA N D wo R KS, G OVA N, G LASG OW. was mary 


Our cipal specialty consists in the building of high-class Marine Engines ors | Hull donartments ‘“ — Cargo Vessels, Launches, Passenger Boats 
oumele? Vessels poms Mme abroad. and Stern Wheel **Challenge” Centrifu mps, Fans, and ‘ Challenge” 


























: aT we malitecune is dunk wollen web Ge. down to the very smallest Bystem of Aahpit Forced Draught 


sizes. are Contractors to the British Admiralty, the War Office, several Foreign Govern- 
The work is of the very highest Sa. ‘esx modern designs and patterns. Efficiency, ssn ‘ad: many of the Sager buyers at home and abroad. Our machinery is a 
workmanship and material are guaranteed tl 


vue“ HARRIS-ANDERSON” CONDENSER TUBE PROTECTOR 


PREsERVes CONDENSER TUBES 
FROM CORROSION anv PITTING. 


AMONCST OTHERS FITTED TO THE 


Place of UNPROTECTED Condenser Tube “LUSITANIA” ano “MAURETANIA.” 


“CARONIA,” ‘‘CARMANIA,” ‘‘BENMORE,” “STRATHMORE,” 
“KING EDWARD,” “ST. PATRICK,” &c, &o. 


THE HARRIS PATENT FEED WATER FILTER, LD., 


82, VICTORIA ST., BANK CHAMBERS, 24, GRAINGER ST. WEST, © 
WESTMINSTER, S.W. : NEWCASTLE-ON-TYNE. 9122 


T.A.—‘‘ Wixotient, Lonpon.” Tel. No.—876, WESTMINSTER. T.A.—" Winvrignt, NEWCASTLE-ON-TrNg.” Nat. Tel,—3220, CENTRAL 


world, 
































Piece of Tube PROTECTED on the “HARRIS-ANDERSON” System. 
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Ss. N. BRAYSHAW, 


2, MULBERRY ST., HULME, MANCHESTER. 


PATENT HARDENING FURNACES 


FOR CARBON OR HIGH-SPEED STEEL. 


MILLING..CUTTERS, REAMERS, &c. 


SEND FOR CATALOGUES. 








The Gandy Belt Manufacturing Co. Ltd., 
SEACOMBE, CHESHIRE, ENGLAND, 


Are the original makers of the ‘“‘GANDY” Belt, and are 
SOLE PROPRIETORS 


of the words ‘“‘GANDY,” “GANDY BELT,” “THE GANDY 
BELT,” which are Registered Trade Marks in this and other 
countries. It has come to the knowledge of the Company 
that various makes of Stitched Cotton Belting, painted red 
(in imitation of theirs), are being soldas GANDY BELTING. 
There is but one ‘‘GANDY” Belt. It is not a general term 
for Stitched Cotton Belting, painted or dyed red, but is a 
particular Belting made by the above-Company, who hold 
the original Letters Patent taken out by its founder, the 
late Maurice Gandy. Purchasers are warned that unless the 
Belting they buy bears the words, ‘‘THE GANDY BELT,” 
SEACOMBE, ENGLAND, every few feet, they are not 
buying the above Belt. 


THE GANDY BELT MANUFACTURING CO.LTD., 
hereby give notice that they will take Legal Proceedings 
against any firms infringing their rights in respects of their 
Trade Name or their Trade Marks, or who supply spurious 
Belting in a eengoate to orders for GANDY BELTING. 





Prices and Samples on snitaietiente to the ewe at their 
Sole Factory, SEACOMBE, CHESHIRE, ENGLAND. 


BRANCHES—London, Birmingham, Manchester, Glasgow, Bradford, 
Bristol, Nottingham, Newcastle, Belfast and Johannesburg. 


1519 




















TAYLOR & GHALLEN, LTD. 
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SHEARING PRESSES. 
AsouTt 150 PRESSES ON VIEW IN OUR SHOW ROOMS. 











@ 


194 


SELF-FEEDING "PRESS. 
CONSTITUTION HILL, BIRMINGHAM, eEna.ano. 


PRESSES. 











NALDER BROS. & THOMPSON, [ro 
The latest thing in INSULATION TESTING SETS. 


LATEST, Va Sr BEST and 
LIGHTEST! oe COP CHEAPEST. 
— 500 volt. Generator 














500 volt. Generator 
reading to reading to 
20 Megohms. 50 Megohms. 
£18 List. £19 10 List. 
IN STOCK. IN. STOCK, 


ae THE OHMER. - — 


342, QUZBEN sT., LONDON, EI.C. 
8343 


Telegrams: ‘‘OccLupE, Lonpox.” Telephone Nos.: 123 & 124, Bank, 


CUT 
GEARS 
Highest 
Quality 
Guaranteed 








DAVID BROWN & SONS, br. 


GEAR SPECIALISTS, 
LOCKWOOD, HUDDERSFIELD. 


Telephone: No. 80. 
Telegrams: ‘‘GEARING,” 
HUDDERSFIELD. 


JAMES SIMPSONCO. La. 


Ome” 103, Grovesnor Road, LONDON, S.W. 
Telephones : 825, 826, & 827, AND AT ‘Telegrams and Cables: 
wesrmmnerzn n¢  MEWARK-ON-TRENT, 7A20987", Lonnow 


4, NEWARK, 
Manufacturers of High-Class 


PUMPING MACHINERY 


of all types and for every service. 


WORTHINGTON PUMPING ENGINES 


for Waterworks, Sewage Works, Mines and Hydraulic Power. 


MARINE FEED PUMPS, BILGE PUMPS, &c., &c. 
TRIPLE-EXPANSION BEAM PUMPING ENGINES. 
SURFACE CONDENSERS & COMPLETE CONDENSING PLANTS. 
POWER PUMPS for all services. 
TRIPLE-EXPANSION FLY-WHEEL PUMPING ENCINES 


for Deep Wells. 























LARGE MODERN FOUNDRY AT NEWARK 


Specially laid out for all Descriptions of 


CASTINGS. . 


ESTIMATES ON APPLICATION TO 


JAMES SIMPSON ®& CoO., Lid, 


NEWARK-ON-TRENT, 
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As supplied 
to the 
Admiralty. 


Full particulars forwarded with rleasure. 


Correspondence cordially invited. 














The British Petroleum 
Co., Ltd., 


22, Fenchurch ZA \ 
London, E.C. 











Adolf Bleichert « Co.., 


99-100, PALMERSTON HOUSE, 
BISHOPSGATE sT. wiTHiIn, LONDON (57), E.C. 


The oldest and largest 
establishment for the 
construction of 
BLEICHERT’S 

system of 





Section of the Wire poomeey of 35 kilometres in length, connecting Chilecito and 
Famatina Mines, executed for the Argentine Republic. 


HOISTING & CONVEYING MACHINERY. 
Cranes, Telpher Lines, 
Rope & Chain Haulage for Mines, 
Monorail-Conveyors, 
Gantries for Shipbuilding, 14 


all appliances for the rapid & economic moving of material. 





8451 











KENDALL: GENT,L” 


VICTORIA WORKS, BELLE VUE, 


MANCHESTER, (ree 


Tools, Manchester. 
SPECIALITIES: 
RADIAL DRILLING, BORING, SCREWING, 


MILLING wacames ot ALL KINDS. 


Telephone— 
5569, Central. 








Block represents B size UNIVERSAL PLANO MILLING MACHINE, with Vertical 





Small High-Class Specially Designed 


LATHES 


With Self-Acting Boring Carriages. 


FOR MOTOR REPAIRING BY YOUR OWN MECHANIC, OR FOR 
PRIVATE WORKSHOP, TOOL ROOM, AND EXPERIMENTAL 
WORK, INVENTORS’ MODEL WORK, 4c. 








en 





A greater variety and 
heavier work 
can be done on these 
tools than on 
any other Lathes of 
their size. 


5 de 











ACCURACY GUARANTEED. 
WORKMANSHIP AND MATERIALS BEST POSSIBLE. 
PRICES LOWEST POSSIBLE. 





Write for Specifications and Lists to— 


DRUMMOND BROTHERS, L* 





and Horizontal Spindles, to mill 4 ft. wide by 10 ft. long, motor driven. 9111 


Engineering Works, near GUILDFORD. ™ 
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BAKER OIL SEPARATOR 


EXHAUST STEAM 
MARKET. 


FOR 
IS THE BEST ON THE 


Particulars and Illustrated Catalogue Free. 


THE BAKER OIL SEPARATOR COMPANY, LTD, 


Dept. B., SCARBOROUGH. 


LONDON a a VICTOR COATES, M.I.M.E., 2, Norfolk Street, STRAND, W.C. 
Telephone No. :—3261, GERRARD. 


PATENT, SCARBOROUGH. 





Telegrams :—VICTOMIME,. 


























J.£E. WRIGHT, in, 


Universe Works, BIRMINGHAM. 


nm BEST 


COTTON ROPE 
for DRIVING 












“Genuine Klinger’ 


“Reflex” Water Gauges 


are manufactured solely by 


Richard Klinger & Co., 


Engineers, Co. tractors to the Admiralty, &c., 
66, FENCHURCH STREET, LONDON, E.C., 


and each Gauge bears 
their registered 














BUILDERS OF THE 


BELFAST 
ROOF. 


BARRETT 


and CO., 
2a, Austin St., 





Bwe.Fras. 
Late of = & Co., vioron H. COATES uM. rs aM. +2. 
Ltd. 9223 on ee Norfolk 8t., Strand, W. 








PIERCY«CO., 


LIMITED, 








IN STOCK— 








9172 










BIRMINGHAM. 














” Schaffer @ Budenbers, oo 


—~--—Whitworth Street, MANCHESTER. 


5, Wellington Street, GLASGOW. 77a, Queen Victoria St., LONDON, E.C. 4 




















F 


STEEL TUBE SELF- 


RECORDING MERCURY i 
) THERMOMETERS or // 


Hm PYROMETERS, for | (im 
Temperatures up to 950° Fr. 


with flexible connection 
for indicating at distance. 


Makers of all kinds of 
PRESSURE, VACUUM, 


HYDRAULIC GAUCES. 





NICKEL SEATS, for 
High Pressures and 
Super-heated Steam. 


— INJECTORS, — 


TRAPS, COUNTERS, SLUICE VALVES, 


INDICATORS, STEAM 
LUBRICATORS, etc. R 


ECORDING TACHOMETERS and GAUGE 





CARRUTHERS PUMPS. 


J. H. CARRUTHERS & CO., Ltd., 


POLMADIE IRONWORKS, 
See large Advertisement in first week in each month. 9058 @LASGOW. 


- An IDEAL FITTING for 
STATIONARY ENGINES, 


Whether GAS or OIL. 
RELIABLE. EFFICIENT. 

The governing arrangements are so 
perfect that the engine requires no 
attention. Unaffected by sudden varia- 
tions of load. 

CLEAN RUNNING. CLEAN PLUGS. 

CLEAN PISTONS. 



















SAFE. 








Write for particulars :— 
THe MANAGER, 


DAVIS PARAFFIN CARBURETTER (0., 


Shawford, Hants. 9283 
Cc. H. E. RUSH, 199, Piccadilly, W. 


. i A . 
The P_ cision Feed of the Davis Carburetter. W. TASKER & GONG, Lid moan 


A NEW SCALE FOR MEASURING 
INDICATOR DIAGRAMS. 


By the help of the 
WHITE-BEAN 
AREA SCALE 

the area of any figure can be 
measured in sq. in. or sq. cm. 

It a remarkabt convenient and 

Price 8s.6d. Post Free in U.K. 


C. F. CASELLA & CO., 


























11-15, ROCHESTER ROW, 
VICTORIA STREET, 


LONDON, S.W. 1% 
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th of the Diameter 

















These two concentric circles 
show the comparison between 
the diameter of the Sirocco 
Mine Fan and that of many Fans 
which the former is replacing 
in all parts of the country. 


The Large circle represents 
the large Fans which the 
Sirocco is replacing with 
equal or greater outputs. 


The Small circle is the 
Sirocco Mine Fan which 
is giving high Efficiencies 
of 70% and over. 


rae Sirocco 
Mine Fans 


are built by 


Davidson & Co., Ltd., 


Sirocco Engineering Works, Belfast. 





70% Guaranteed Efficiency 


7760 





LUKE & SPENCER, Lr. 


Canal Engineering Works, BROADHEATH, nr. MANCHESTER. 
MANUFACTURERS OF 


IMPROVED EMERY AND CORUNDUM WHEELS, 
GRINDING & POLISHING MACHINERY. 


Illustrated Catalogue free on application. 


WITH FOUNTAIN REST. 


NEW PATENT TOOL GRINDER 





SPLASHING of WATER on WORKMEN 
AND ON FLOOR ENTIRELY OVERCOME 





eS \ 
Telegraphic Address: ‘‘ EMERY, ALTRINOHAM.” National Telephone—Altrincham, No. 49. Od 7733 











CHARLES CHURCHILL &C0., Ld. 


SOLE AGENTS FOR 


“BICKFORD” RADIAL DRILLS. 





This Machine has many new and unique features, of which the 
following are worth noting :— 

16 Changes of SPINDLE SPEED, obtained by convenient levers, without 
stopping machine. 

8 Changes of Feed, Gear Driven, and instantly available. 

Special Dial, showing depth drilled, and fitted with Auto Stops. 

Reversing Gears for Tapping, Controlled by Lever on Head. 

Double Action Lever, which brings Drill to the work and throws in 
AUTO FEED or uice versa, IN ONE MOTION. 

LARGE DRIVING PULLEY, giving maximum belt contact at ALL SPEEDS. 





Ask for Special Pamphlet, 56 Points of 'Vantage. 





BIRMINGHAM: 2-10, Albert Street. 


LONDON: .9-15, Leonard Street, E.C. 
GLASGOW : 9-11, Wellington Street. 


MANCHESTER : 2, Charlotte Street. 








NEWCASTLE-ON-TYNE: Albion Buildings, St. James Street. sv 





ENGINEERS, 


Birstall, near Leeds. 


MAKERS OF 


‘ WROUGHT IRON 
BELT PULLEYS 


up to 20 ft. dia. 


DOUGLAS,“ LAWSON & CO. 



















The Qwaflity of our Pulleys 
is of the highest, and our 
facilities for Quick 
Despatch are 
unsurpassed. 

PRICE LISTS AND DISCOUNTS ON 
APPLICATION, 
Telegrame— PULLEYS, BIRSTALL. 
A BC Code, 5th Edition. 
Telephone—135, BATLEY. 


On Lists of Admiralty, War Office, 
india Office, and Crown Agents 
Sor the Cotonics 8566 
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HOSE 


CAUTION.—£s0 REWARD. 
HOSE M erryweather and Sons, Hereby HOSE 
CAUTION all Colonial and Foreign Buyers of their “Extra Du 


Bub,” “ Dub-Sub,” 
HOSE x 





Greenwich, and 68, Long Acre, London, W.0, 


HOSE. 


63, Long Acre, London, W.C. 











Write for Pamphlet ‘‘Hints on Hose,’’ No. 2641. 


“STAR” ENGINE 
INDICATOR. 


Price and full particulars on application to— 


STAR BRASS MFC. CO. 


(GREEN & BOULDING, Ltd.), 6884 


28, NEW BRIDGE STREET, 
LONDON, E.C. 


DEMPSTER, MOORE & CO., Ltp. 


Engineers, GLASGOW. 














Telephone; 12455, Central. 


Telegrams ; Temperature, London. 














From Photo. of fo} in. Centre Lathe. 
SPECIALITY: . 


Modern High-Speed Machine Tools. 


GRAFTON & CO. 


5 CONTRACTORS TO H.M. GOVERNMENT, 
= CYCLOPS WORKS, 


en eect’ = BEDFORD. 


Grafton, Bedford. 
























lustrated Descriptive Price List free on application 





The ONLY | STEAM CRANE used in the 


PARIS & GLASGOW EXHIBITIONS. 




















- Pump Governors 


| for STEAM PUMPS, 
| AIR COMPRESSORS, 












AMMONIA PUMPS, &c. 

Will govern to any required speed. 
| 
| 


PRESSURE 
REGULATORS 


for all purposes. 
SPECIFY YOUR REQUIREMENTS. 





OVERHEAD TANK 
Pump GOVERNORS 





save Steam while Tank remains full. 











Send for Illustrated Pamphlet No. 1160. 




















Crosby Steam Gage & Valve 


NII) 
| | Co., | 
\ 147, Queen Victoria Street, LONDON, E.C, }) 
\\ WN 8644 Uf, 

RR 




















German Niles Tool Works, 


OBER-SCHONEWEIDE, near BERLIN. 


SPECALITY: ME AVY MACHINE TOOLS 
Tuceree: moon. Of all descriptions. 










Kat 2450 — 
\  U.2ee8 » 


OUR SPECIALITIES INCLUDE Vertical Boring & Turning Mills. 
Engine Lathes vp to the largest capacity. 
Slotting Machines. 


Hydraulic Presses for Car 
Wheels, 


Planers for all purpcs>s. 
Drilling Machines, Upright 
d ial Types. 


an 
Boring Machines, with Verti- Pneumatic Toois. 
eal and Horizontal Spindles. Special Machinery for Rail- 
Milling Machines, with Verti- roads, Marine Engineers, Bridge 
cal and Horizontal Spindles. Builders, Rolling Mills, &. 


AGENTS: 8985 
Por ENGLAND (except Manchester District): E 0. AMOS, M.L Meoh. E., 22, Walbrook, London, E.0, 
Por MANOHESTER DISTRIOT: DONAT & 00., Economic Building, Spring Gardens, Manchester, 
Por SOOTLAND & IRELAND: WILLOOK, REID & 00., Ltd., Osntral Chambers, 108, Hope 8t., @ 


0 
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JOHN OAKEY & SONS, Ltd, 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, Fer all Peapeoes 


| | Wellington Milt, QLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 


LONDON, 8.5. 


TEROY B anh 


BLACK LEAD, &o. 


roved Patent COMPOSITION 


A OONDUCTING 


ent the radiation cf heat, 
power © of steam. IT WILL AT ON CE show A LE. LEAK. 
IT CANNOT CATCH OR COMMUNICATE FIRE. 
Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.'s, 


May be seen where it Hias been in use for twenty 
ears 


he 





ESTABLISHED 1865. 


i F, LEROY & CO., 
20, Gray St., Commercial Rd., London, E. 


Also at MANCHESTER. = 702 








' REGISTERED TRADE MARK. 





—a, )6=6Shewing through the water a broad, 
rich, red line, thus rendering the leve! 


f= =“Begcon’ 
| GAUGE GCLAESSES 


~GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. 


For high pressure and to withstand 
extreme variations of temperature. 
Are not affected by the action ofchemi- 
cals in boiler, nor by draughts or sea- 
spray. The ends do not corrode, 8544 





on hand, 


aia | yOu TR AL PHOTOPHORE, “LONDON. 


“Titan” 
| Gauce > GLASSES 











SHAFTING; PULLEYS, 


Rath 


AND; ALL 


MILL 
- FITTINGS 


FIRST-OLASS WORK: . 





___ PRemPr DELIVERIES. 


C. F. CARVER, LTD., 


Alfred Street Mills, a Office: om 
NOTTINGHAM. ___ 49, QUEEN VICTORIA ST., E.C. 














NWegretti & Zam bra’s 
SURVEYING & MINING INSTRUMENTS. 





very distinct. A large stock always | © 


ROB: MIDDLETON 


SHEEPSCAR FOUNDRY, 


FRASERa CHALMERS 


LIMITED. 


MODERN MINING MACHINERY 


WATER JACKET FURNACES 


For Copper, Lead and Nickel Ores and Tin Slags. 
WRIGHT McDOUGALL ROASTING FURNACE 
REVERBERATORY FURNACES | 


For Roasting, Smelting and Refining. 


CONVERTERS 


For Bessemerizing Copper and Nickel Ores. 




















HEAD OFFICE : 81938 


3, LONDON WALL BUILDINGS, 


LONDON, =E.C. 


Works :—ERITH, KENT. Cable Address :—'*VANNER, LONDON.” 


“CENTRAL LIFT” 


- HYDRAULIG-WORKING 
VALVES. 


Hasy Working. Simplest and Best for Iron 
and Steel Works Plant, 
Dock and Railway Cranes, &c. 
SENT OUT ON APPROVAL. 














SOLE MAKERS :— $151 


DEWHURST’S: ENGINEERING COMPANY, Lr. 





Hydraulic Engineers, GHEFFIELD. 


x 





HYDRAULIO ENGINEER, 





LEEDS, 
ENGLAND. 
A B C and Lieber’s 














Bhe . Brunton-Pearse " Mine Transit. eer ere ee Ry oe HYDRAULIC 
2 —— tne Mate SS fl PRESSES 
© Gane aa, PUMPS, 
res 5 <a CRANES, 
ae LOE ACT. ie —— WS CAPSTANS, 
The Most Practical Altazimu which can be one carr n the 
on, mocainan Grasese ene. S]. Qe ACCUMULATORS, | 
Sole Agents for the U.K. and Colonies for— 0d 1797 é INTENSIFI ERS, 


A. SALMOIRAGHI & 00,8 (of Milan) TACHEOMETER-CLEPS. 


Messrs. Salmoivaghi’s Catalogues free on application and these Instruments kept in stock. 











LEATHERS, &c., &c. 








ENGIN 
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REFRIGERATING MACHINERY SHIPS 


AMMONIA COMPRESSION 
AND 
CARBONIC ANHYDRIDE SYSTEMS. 


eS 


’ Enquiries Invited. 





REFRIGERATING MACHINE (one of four sets) as supplied to Cunard Royal Mall 
Q.T.S.S. “LUSITANIA” and ** MAURETANIA,"' 


re LIVERPOOL REFRIGERATION C°> I" 


CONTRACTORS TO H.M. ADMIRALTY. 

















Westinghouse d.-c. motor driving pneumatic power hammer. 


E make motors of all sizes, 
from -sth to 1000 hp., and 

all types, both a.-c. and d.-c. 
Write, stating your requirements. 


TRACTION & MOTOR DEPARTMENT 


Girstinghouse 
Co” Velen’ me | | 


















































COLONIAL HOUSE, LIVERPOOL. 




















STEAM CYLINDER LUBRICATOR. 


The OLDEST and BEST. LUBRICATOR MANUPACTURERS in the Market. 


THE STEAM GYLINDER LUBRIGATOR CO.,L? 


Gerdom Works, Lower Broughton, MANCHESTER. 
Telephone; 1645, Telegraphic Address: “Seafield, Manchester.”” This Advertisement appears soma 








JOHN RUSSELL @ CO., Li 


“o”" WALSALL. -“o" 


, ESTABLISHED 1811. cb * 


SOLID-DRAWN STEEL 

































MARINE. ‘L0co,,- 
GENERAL ENCINEERING PURPOSES. 


ALSO 


Wrought-Iron TUBES 


and Fittings of every description. 























ON ADMIRALTY LIST OF CONTRACTORS. 
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- THE - 


Steel Company of Scotland, Ld 


(SIEMENS PROCESS), 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 


Works : 











Contractors to British Admiralty, War Department, and 
_ Foreign and Colonial Governments. 


MANUFACTURERS OF 


Mila Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectiona! Bars required for constructive purposes. 





CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 


FORGINGS of every description. 


AXLES of highest quality, to meet nanan of Home 
and Colonial Railways. 


TYRES.—Locomotive Carriage and Wagon, to all re- 
quirements. 


te BRADLEY 3-ROLL MILL 


The 20th Century Marvel for Grinding— 


PORTLAND CEMENTS, © 
PHOSPHATE ROCKS, 
LIMESTONE, COAL, 
ORES of all kinds. 


REQUIRES NO AUXILIARY APPARATUS 
FOR FINISHING PRODUCTS © 


SATISFACTION GUARANTEED. 


Full particulars on application to— 


BRADLEY PULVERIZER 6O., 


37, WALBROOK, LONDON, E.C. 


PECKETT & SONS, BRISTOL. 



































wt eee BG. elbaicics seca 


LOCOMOTT VHS = 
of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 
Full particulars on application — _ ‘Telegrams: “PECKETT, BRISTOL.” 





ll 


STEAM CRANES, 
OVERHEAD ELECTRIC GRANES, 











ea! 


HENRY J. COLES,Ld., 


London 
1 j Crane Works 


~ Derby. 

















“MUMFORD” PATENT 
>. WA WATER-TUBE BOILER 


Highly Efficient. 
conomical. 
Simple in 

Se. 






isturbi 
surroun 
Tubes. 
Perfect 
Combustion. 
Occupies small 
space, 


ra 


ing 


_ 


About 400 BO/LERS 

supplied to the 
EN@LISH 
ADMIRALTY 


Telegraphic Address : 
**MUMFORD, COLCHESTER.” 


for 
First-Class 
| TORPEDO 
|80ATS and 
VEDETTE 
BOATS, 


APPLY TO 


Culver Street t Works, 


COLCHESTER.” , 
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DOUBLE HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter. 


Made by Special Machinery. 





ADVANTAGES over ORDINARY GEARING. 
Stronger Tooth. 
More Bearing Surface on Tooth. 
Less Pressure on Collar of 
Journals. 
Free from Jerks 


and Backlash. 

More Teeth in 
Gear. 

“ Smoother Work- 


ing. 
Greater durability 










LPP AIAN ag 
7 STRAIGHT TOOTH WHEELS CUT OR MOULDED BY MACHINERY. 38050 


WILLIAM WHITTAKER & SONS, Ltd., Engineers, &., OLDHAM. 


LONDON Represenrative—VICTOR H. COATES, M.1.M.E., 2, Norfolk Street, Strand, W.C. 
Telephone No.—$261, Gerrard. Telegrams—Victomime. 











IN VALVES 
for Steam or Water 


USE 


instead of Discs of Perishable 
Compounds, 


NEW PATENT 
INDESTRUCTIBLE 


ELASTIC COPPER DISC 


SEATINGS 


Interchangeable, 
More Reliable, and Much 
More. Durable. 


The HULBURD ENGINEERING CO. 
150, Leadenhall Street, LONDON, H.O. 


rVVVVVVUWVUVYUYTUUVUVUVUVVVVYVVVVVVVVVWWVWVVVVUWVUVYYUUVYYYUUVYrVUUYYTY?wY. 


| BELTING 


THE IMPORTANCE OF BUYING UNWEICHTED LEATHER. 


The advance in the price of hides has made it more 

difficult for tanners to turn out leather at a price. 

In some cases this has led to the use of adulterants 
in order to make apparently cheap belting. 


3 
, 
> 
3 
’ 
3 
> 
> 
3 
> 
, 
. 
3 
3 
, 
OUR GOODS CONTAIN ONLY THE BEST MATERIALS, 
> 
, 
> 
> 
> 
> 
> 
> 
> 
, 
> 
3 
, 
3 

















“wey 





% NO GLUCOSE OR OTHER WEIGHTING MATTER, 


+6 
is 


= 
Se 
© 


W. & O. GILMOUR, 


Machine Belt Manufacturers, 
St. John’s Hill, 


EDINBURGH. 


hb pp phh hhh ehh hhh AAA DEEDES 
AAA BA BABABABBRBA BERBER BBBBABBEBABABABAABAAAAAAAAAAAAAAAAAAAAAA AAS I 


AA BAAABAAABAABDAAAAAABAABAADABBD BBB ED DS 








‘wTwwwvuevvuvvuvvvVVYYYYYYYYVTYYVTeVeVUVVUV.eY. 
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FOR ALL TYPES 
OF BOILERS. 








Hundreds in Use. 


labl 
ts 











Protection 
: and Control. 






SUPERHEATER WORKING. 





SUPERHEATER 


T. SUGDEN LTD.., 180, Fieet Street, LONDON, E.C. 


Telegrams: “ TUBULARITY. Telephone; HOLBORN 186, 8884 


ISOLATED, 











—— 





Expanded Metal 
Shop Divisions 





Sete 


. is 
~~ See ES eee 


Partition enclosing Copper Store 


The Standard Shop Fitting 


WRITE FOR OUR CATALOGUES 
Section 2: Shop Divisions 


Section 1: Lockers 























SHIPS’ 
ELECTRIC 
CRANES 


AND 


WINCH ES. 
Chambers, Scott « Co. 


ENGINEERS, 
MOTHERWELL. 








——— - 


STRUCTURAL = 
STEEL WORK, 

ROOFS, GIRDERS, 

STORAGE TANKS. 


-- MAEBHTRS OF THA - =- 


LARGEST TANK in the WORLD. 


CLAYTON, SON « Go., L: Lesos, 














Contracters to His Majesty's Government. 
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G.A. HARVEY 
Sen 


Perforators. 
LARGEST WORKS IN THE KINGDOM. 


INDON. No, 981 (four 
Telegrams" CHRAPER, LO sap temnone He, ( 


LEWISHAM, LONDON 
“DEY” Time Registers. 


Bee last and next week for displayed Advert. 


HOWARD BROS. 


40, Paradise Street, LIVERPOOL. 9018 
1008, Queen Victoria Street, LONDON, E.C. 


Stirling Water-Tube Boiler. 


HIGHEST EFFICIENCY GUARANTEED. 











See TUustrated Advertisement, page 77, last issue. 


THE STIRLING BOILER CO., LTD., 


MOTHERWELL, SCOTLAND, 901 


Lubecker Machine & Manufacturing Co., 


30, GREAT ST. HELEN'S, LONDON, E.C. 





EXCAVATORS for r Railways, Canals, Earthworks | { 


d Chalk Quarries. 
eutseat een 50 to 300 cubic metres per hour. 


FLOATING On on for Sea and River Work. 
GOLD DREDGERS. 


EXCAVATORS & DREDGERS 
OF ALL DESCRIPTIONS. 1 
Telephone No, 1434, Avenue. Telegrams: ‘ Plasmo, pa 








8041 


DRIVES DRILLS 


ag pe ps Ey hi aK adage my Leong 


it from falling out. Free Booklet, 


THE PRATT CHUCK C9. FRANKFORT, WY. 








AUGUSTIN NORMAND & Co. 


Engineers & Shipbuilders, rs, HAVRE (France). 
NORMAND’S PATENT BOILERS. 


Applied to the “ Forban,” the fastest Torpedo-boat afloat. 


NORMAND'S PATENT FEED HEATER. 


15 to 20 per cent. Economy of Fuel. 


NORMAND’S PATENT FEED DISTRIBUTING ARRANGEMENT. 
~NORMAND’S PATENT FEED-WATER FILTER. 


Adopted by the French and other Governments. 
already fitted with this Filter. 


NORMAND'S PATENT CYLINDER RELIEF VALVES. 


The consumption of fuel in Normand’s Torpedo-Boat Engines, which are fitted with the above , oe has, in the official 
Government trials, been repeatedly as low as 1.0 lb. per ILHP. per hour at low speed, and Ib, at ee 
The total weight of Engines, Boilers and Water has been brought down to 36 lbs. per I.HP. 


PENMAN & CO., 


Caledonian Boiler Works, ies” 


GLASGow . 





Over 1,000,000 |.HP. 











Telegrams: “PENMAN, GLASGOW.” 
ABC and ENGINEERING TELEGRAPH 
CODES. 












LONDON OFFICE— 
110, CANNON STREET, E.C. 


- 
~E2 





MAKERS of ALL TYPES of 


Steam Boilers, 


Sor pressures up to 
250 /b. per square inch. 
AVERAGE OUTPUT :— 


_ ONE BOILER PER WORKING DAY. 
= On Admiralty, War Office and 
India Office Lists. 
CONTRACTORS TO HOME, COLONIAL 
AND FOREICN COVERNMENTS. 

8975 


2335532355" 








Always a number of New 
Steam Boilers ready for 


IMMEDIATE DELIVERY. 


~ INGERSOLL-RAND o. 














Can be 3 to 5 

Operated Horse 
by Direct or Power 
Alternating only 

Current. | Required. 











TEMPLE-INGERSOLL ELECTRIC AIR DRILL. 


-165, QUEEN VICTORIA. STREET, LONDON, E.C. 





ay 


BERLIN; GERMANY: Kaiser Wilhelmstr, 49; oomy PARIS; FRANCE: 33) Rue Reaumurt 
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Thay ane exisamaly Hehe, being ob 
same time the and 
= durable in the market. 
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Ki 
NWING park 1RONWO 
GLascow- 
ne 323’ veseneetenentemnes ace > ‘ 


Stine, 
Telegrams: “ MACNEIL, GLASGOW.” Code: Sth Edn., A BC. 


MARSHALL, FLEMING 6° 


ENGINEERS, 


MOTHERWELL. 


CONTRACTORS to 
the ADMIRALTY, 
WAR OFFICE, 
&e., &e. 


















Electric & Hand Travellers, 
ELECTRIC WHARF CRANES. 
LOCO. STEAM CRANES. 


LONDON OFFICE: 
301—2, Mansion House Chambers, E.C. 


NEWCASTLE-ON-TYNE OFFICE: 
1, St. Nicholas Buildings. 8364 


East Ferry Road Engineering Works Co. ,L4. 


MILLWALL, LONDON, E. 











. Gold Medal, Inventions Exhibition. 
=. DUCKHAM’S PATENT 8U: 
@ACHINGS EE SPENDED WEIGHING 





| Head Office : 14, Cook St,, Liverpool. — 


THE SIMPLEST AND MOST DURABLE 
IN THE MARKET. 


Specially adapted for Refrigerating 


















Machinery. Suitable 
SEND FOR for all Types of 
/AMPHLET. LOCOMOTIVES, 


Stationary and Marine ENGINES. 








IN THE WORLD. 
— Fixed on Approval and Guaranteed. — 





SUPPLIED TO THE LARGEST RAILWAY COMPANIES 




















Lubrication 















Marine. 





How to save 457 


of your Lubrication Expenses 








HIS concerns every man 
who has to run an Engine 
of any description, whether 
it is portable or stationary— 
Locomotive, Automobile, or 


Send word as to what sort 
of engine you are using 
when we will help 
_ you to solve the 
above problem. 













> 9117 


_. . In use. 


Telephoné 188, VICTORIA. % 
JUNCTIONIS, LONDON, ° 
SOLE MANUFACTURERS FOR GREAT BRITAIN AND 





THE OCOLONIES— 





GRAIN ELEVATORS, ENGINES, MACHINES, fe. 0193 
< . co 


Queen Anne’s Chambers, Westminster, 3:.W: 





INTINUOUS RAIL JOINT 
‘Over 26,000 miles 


Great Saving in 
Maintenance 
Expenses. 


THE CONTINUOUS RAIL JOINT CO. of GREAT BRITAIN, Ld.,| ' 


HARVEY 
Engineering Co., 


M°ONIE, HARVEY & C0., Li. 
Scotland Street: Engine Works, 
GLASGOW. 
London Office: 27, Mincing Lane, E.C. 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVEROLLER MILLS, 





EAR VEZT'’S 
PATENT 


Triple-Effet . . 
. . Kyaporator: 


Now in-use in all Sugar Growing Countries 
Sigar Plantations. 


SPECIALTY. 
SUGAR REFINERIES 
fitted up complete for 
| Pefining .all elasses of . 
sugar. ! 


: pr aye 
ENGINES 


OF THE IIEAVIEST TYTES. 








MULTITUBULAR, CORNISH 
LANCASHIRE BOILERS, 

TANKS & WROUGHT IRON 
WORK 


9284 





OF BVERY DESCRIPTION, 


* 











20 


TO 26, 1908, _ 








WIRE - ROPE|P 
PULLEYS 


From 2 ft. to 22 ft. 
Diameter. 





Thompson & Southwick, 


LIMITED, 
TAMWORTH, wits 
STAFFS. 





STEEL SHEET 
PILING 


BREAKWATERS, — 
RETAINING WALLS, 
BUILDING OF DAMS, 

’ SINKING OF SHAFTS, 
BRIDGE FOUNDATIONS, 
LDS FOR TUNNELS, 
CONSTRUCTION OF LOCKS, 
WATER-TIGHT BULKHEADS, 
DEEP WATER EXCAVATIONS, 
BUILDING OT chee. SEA WATER 


RIBS, 
FOUNDATIONS for LIGHTHOUSES, 
UNDERGROUND DAMS TO STOP 
WATER PERCOLATION. 
PILES & CASINGS for a 





FOUNDATIO 
Walaa CASINGS IN 
DEEP WATER, 
COFFER - ae 
DRY DOCK 
CAISSONS, 


DEEP EXCAVATIONS of All Kinds, | 


CONTRACTORS’ 3 WoRK Generally. 


ENORMOUS SAVING 
OVER TIMBER. | 


Can be used ten times over, when 
finished scrap price can be obtained. 
Driven or withdrawn quite easily. 








Worth Investigating. - ve 


Sead for: Particolars, 





BRITISH STEEL PILING 6O.,| 


Deek House, Billiter Street, 


ne LUBRICTIYC ” 
me LCIUIDRICCAL 
THE STANDARD MACHINE CREASE 
: ts MAKERS 
CUMBERLAND WORKS 


PATENT ‘TELL TALE | LOC vt Mag, 
UN BREAKABLE a 

(o) 44 od en WO] - 4 -7-G ao] 20) - 008 2 ONDON. Pact 

——————————— 


— 


= ee 


. 5 4 


On 0) 6) 4 a BD On -Nae- 


STAUFFER YUBRICATORS 


CRIER 


PROS 
CAMBERWELL 


STREET WESTMINSTER. a 


—— 
SOLE 





9241 











Write—PRINCEPS | & CO., Matilda Street, SHEFFIELD. 


7 BRAZIL HOLBOROWs STRAKER 


LIMITED 


VULCAN IRON WORKS, and 
“PETROL MOTOR WORKS, Fishpond, 


BRISTOL. 





















LONDON OFFICE: - 


_5, Nelson Square, 
_ Blackfriars Rd., 


&E, 











Triple-expansion, 
* - Corliss and other 
Steam Engines. 


8246 


TELEGRAMs— 
“ HYDRAULIC, BRISTOL.” 


[XPANSION SURFACE-CONDENSING. STEAM ENGINE. 


RADIAL PIPE FLANGE DRILLING 
AND FACING MACHINE. 





PNEUMATIC 
es, . 
ELECTRIC. - 








FACING HEAD TURNED BACK TO 
PERMIT OF DRILLING. 


MACHINE FACING 
FLANGE. 


a 
ol” adh nae 





THE HOWARD- PNEUMATIC ENGINEERING CO., LTD., 





aed LONDON, E.@, 


I, TOTHILL ST., WESTMINSTER, LONDON, a 
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STOKERS undcrieea Type) 


QUARANTEED TO PRODUCE 


ABSOLUTE SMOKELESSNESS 
GREATEST ECONOMY IN COAL 


UNDER ALL CONDITIONS. 
Thousands in Operation in all parts of the World. 


UNDERFEED STOKER COMPANY, Lo. 


Coventry House, South Place, LONDON, E.C. oot 














| WHITAKER BROTHERS, LTD., 


EORSEORTH, LEDs. 


Sole Makers of Whitaker's 
PATENT 


Steam & Electric 
CRANE 
NAVVIES 


DOUBLE ACTION STEAM HAMMER 
PILE DRIVERS AND STONE 
BREAKERS, 


This Steam Crane Navvy is 
far superior and handier than 
the old cumbersome Navvy. 
—- An. yee oS 

to cube yards per day, 
according to the nature of 
the excavation and design of 

Machine. 





Pr Ss ae 


fF £spe Ry ee Se ae 
een ; io: ae fhe i Rapeanche 
bee aed Oe ey 

zc hese gS! Be hayes 7 fe 

ne ay ras 


a 





Over I70 of these 
NAVVIES 
already Sold. 


Telegrams—QUARRIES, LEEDS. 
Code—A B C, Fifth Edition. 





Testimonials and Prices 
on application. 














New Zealand Agent : 
PALMER & CO., 
23, Victoria St., Wellington, N.Z. 


South African Agents: - 
F H. LENDERS & CO. 
High Court Buildings, 
Fox Street, Johannesburgh. 
8561 





“B" DESIGN NAVVY, fitted with Wheels for travelling, as supplied , 
to the South African Mines. . 


Look for Different Testimonials Every Week. 


GRIMSBY NEW DOCKS. } } February 20th, 1900. 
GenTLEMEN,—In reply to yours of the 17th inst. We are very wel) pleased with your Steam Navvy, and also 
our friends the Engineers, We were disappointed with the other /Machines' from other makers. | We shall 
always use them wherever we can. It will also afford us pleasure to recommend them to any of our connection 
It has been used for very heavy Clay and Silt work. We are, Gentlemn, Yours faithfully, 


Mesers, WuiTaxker Broruers, Ltd., Horsforth, ur. Leeds. H, B. & A. F. JAMES. 











HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes : 2} by 24—12 in. swing, 
and 3 by 36—14 in. swing. Equipped with 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 
* Jubilee Buildings,” 
97, QUEEN VICTORIA STREET, 
LONDON. 8708 








(Corrnicnt.) 


RIcHARDs’ 
Patent Steam Engine Indicator. 
ae —— 


HANNAN ano 
BUCHANAN, 
75, Robertson Street, 
GLASGOW. 
ALSO MAKERS OF 


Bourdon's Patent Pressure, 
Vacuum and Compound Gauges, 








McINNES PATTERN, 






















Leon MONNOYER 
& Sons. 


PATENT Economical 
Concrete (reinforced) 


CHIMNEYS 


for Factories. 


CONSTRUCTION 
GUARANTEED 
From Top to Bottom 
Rapid Execution. 
Solidity. 
Non-conductibility. 
Protection against Acids. 








ee 
MONNOYER 
& SONS, 
81, Upper Phillimore 
Place, 
Kensington, 
Londen, W. 





Telephone: 








20, 54, Western. 
9029 
D 
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When Requiring... 


Grindstones or Stone 


IN BLOCKS FOR HEAVY WORK, 


write JOHN BOND, Stone Merchant, 


Rowsley, Derbyshire. 9193 





BUCKTON 


PATENT REGENERATIVE SPRING BALANCED 





DAVY BROTHERS, 


LIMITED, 
SHEFFIELD. 


RAPID ACTION FORCING 
PRESSES 


with Steam Hydraulic Intensifiers, 
giving up to $00 strokes per minute. 


Engineers & Boilermakers. 


COMPRESSION of STEEL INGOTS, 
Robinson & Rodger’s Patents. 

INDUCED AND BALANCED 
DRAUGHT, with Hot Air Econoxniser, 
(Ellis and Eaces’ Patents), for all Land- 
type Boilers. 


STEEL WORKS PLANT. 





PLANERS 


INSTANTANEOUS REVERSAL 
EVEN LOAD ON GENERATOR 
ACCURATE REVERSAL 
LONG OR SHORT STROKE 


JOSHUA BUCKTON & CO LTD 
LEEDS ENGLAND 


wx4x4 MACHINE CUTTING aT 20, 40 and 60 ft. ‘PER MINUTE, WITH CONSTANT RETURN AT 180 ft. PER MINUTE. 








—— 8258 
See Illustrated Advertisement on 3rd July. 








MILLAR, DENNIS®Co.|« 


SOLE MAKERS OF 


™E BRADFORD steam cocx 


SCREWED OR FLANGED, 





in Iron or 





WE SEND Gun Metal. 
This Cock 
oN APPROVAL 


the 
striking 
advantages 
may see te «over other 
for ‘ Steam 
themselves Cocks. 


ReoistersD TraaDE MaR<— 
“MILDENCO.” 


GUARANTEED NOT TO JAM UNDER 
ANY CONDITION. 9176 


NOTE THE GONE SHOULDER. 


Asbestos Goods, Engine & Boiler Mountings. 
VICTORIA WORKS, BRADFORD. 














THE STEEL PIPE COMPANY. 


KIREKCAILD YT. LIMITED, 


Telegraphic Address :— 
“ AQUILENTUS, KIRKCALDY.” 










Steam Pipes for High Pressures. 
Water Mains. 
Gas Mains. 


| 


Steel Chimneys. 


Stamped Steel 
and Angle Flanges. 


Special Pipes for Electric Stations. 
LONDON Agents:-JOHN WILSON & _CO., 49, Lime Street, E.C. 








- The - 


“IMP.” SteamTrap| 


(Patented). 
is Highly Efficient in its application to 
STEAM PIPES, VALVE CASINGS, CYLINDERS, 
ODILS, JACKETTED PANS, HEATING APPARATUS. 


WRITE FOR LISTS. 


A TRAP SENT ON APPROVAL. 





The most conveniently assembled 
Steam Trap on the market, 


Hobdell Way & Go, La 


ST. JOHN’S HOUSE, 





Specialities. 


BUILT 
CRANKSHAFTS 
FINISHED 
COMPLETE. 


TUNNEL 
SHAFTINC 
ROUCH TURNED 
ANDO FINISHED 
COMPLETE WITH 
BOLTS & NUTS. 


PROPELLER 
SHAFTS FORCED 
FROM PURE 
SCRAP IRON, 
INCOT STEEL 
OR 
NEW BAR IRON 
TURNED AND 
FINISHED 
COMPLETE WITH 
| THE CUN METAL 





124-5, MIWwWORIEZS, > 





FIFE FORCE COMPANY Pirin 
_____KIRKCALDY. SCOTLAND . i 
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BRICK MAKING MACHINERY 


TO SUIT ALL CLASSES OF CLAY, SHALE, FIRECLAY, &c. 
BRICKS MADE STIFF ENOUGH 
TO GO DIRECT TO KILN. 


PERFORATED GRINDING MILLS. 
CRUSHING ROLLERS. 
PUG MILLS AND CUTTING TABLES. 
BRICK PRESSES. 
CON VEYORS. ELEVATORS. 
HAULING GEAR. 
MORTAR MILLS. 

















8543 







































We Specialise on 


> 


eavy Power Starting & Regulating Gear 
(Standard Sizes: ; HP. to 1000 we 






H 

















‘ma 


= 










Send for Quotations. Ycu will be pleased by our Designs and Prices, 


| VER T’ F Ltd, Plume & Victoria Works, Aston, Birmingham. 
Sates Derots: 31, King St., Covent he oe we S Carlton House, 
| § atc Deansgate . "Bik MINGHAM ; Hey, VE L; Hardman &t., 
Deanagate, i :1, Hack “LIVERPOOL, 26, Fidon 8. 
DUBLIN. 


Ee 40, iW; 63, William St. 
CONTRACTORS TO THE ADMIRALTY, &c. 6860 








See Advertisement page 7, June 12th. 


GREAT WESTERN 
RAILWAY. 


INDUSTRIAL SITES. 








Sites suitable for the establishment of 
Factories and Works are available adjoining 
the Great Western Railway within easy 
access of the principal Ports, Coal and Iron 
Fields, and Industrial Centres. Particulars 
of such sites and of the Company’s arrange- 
ments for Siding Facilities, Conveyance 
Rates, &c., &c., may be obtained from the 
Chief Goods Manager, 


Mr. T. H. RENDBLL, 
Paddington Station, W. 
JAMES C, INGLIS, General Manager. 


9215 





G. C. MILNES, VOSS 


AND CO., Ltd., 
Cleveland St., BIRKENHEAD. 








BUILDERS OF 
RAILWAY CARRIAGES, 
ELECTRIC TRAM CARS, 
WAGONS, &c., 
And all kinds of Rolling Stock. 


Oorrractors TO THES ADMIRALTY, War Orricn, Inpia 
Orrics, ExeuisH AND Forman Ratwars, &o, 


T. DAVIES Lé- 


Wipnes Iron Works, 








Wa I oNES, 
LANCASHIRE. 
3 Telephone 
DAVEE, WII NES. 70 WIDNES, 


SPECIALITIES. 
Structural Stoel Work.—Piers, 
ca 
Grain Silos and Hoppers. 
Ganley a dee ae a es 
ene Gas 
Conde ensers, Rivetted Gas Mains, 
Oil and S Biant-— ted Tonks, from 130 fi. 
Gin Shop Tooke Tank 


dia. down, Oil 8 


Refiners’ and Paint Manufacturers 
—- eed my Blending Pans (Jacket 
Mixere lor Ships’ Bottom Compositions, 

or Shi ip Bottom positions, Vi 
Mebew Gum Pote, &c. 
Marine Plant. — Steel Pontoons, Surf 
and Mooring 


Bouis, Cane Punts, Funne 
Buoys, “ai json, Cable Tan 


Mining, Col Contractor, 
t, Tanks, Launder Tanks 
eae, Pit Head Gear, p= =A 
w Coal Tubs, Dust 
Col ecting Mant. 7 





Westminster Agents :-— 
POOLEY & AUSTIN, 
25, Victoria 8t., 8.W. 


Oity Agent :— 
H. J. WAGSTAFF, 
150, Leadenhall 8t., E.0, 
- 
“STALWART, LONDON,” 
» | Telephone :—1815. AVENUB, 
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STEAM 
HAMMERS 


AIR 
HAMMERS 


SPECIALLY DESIGNED. 
LOW AIR CONSUMPTION 
GUARANTEED. 





JOHN COCHRANE, 
BARRHEAD. wear CLASCOW, 


9261 





@, The difficulty of 
establishing your 
own representative 
in Manchester has 
been solved by our 
Engineers’ Adver- 
tisements on the 
commercial pages of 
the ‘‘ Manchester 
Guardian.” 


@, We have had a 
great deal of expe- 
rience of _ selling 
engineers wares in 
Manchester, and 
have both informa- 
tion and ideas on 
the subject that are 
freely at your ser- 
vice. Write to us. 
Engineers’ 
Advertising Co., 
519, Corn Ex- 
change Bldgs., 
Manchester. 


) 


GONDENSING PLANTS 





FRIED. K RUPP, Essen & ANNEN 


Manufacturer of Crucible & Slemens-Martin 


STEEL CASTINGS 


FOR ALE PURPOSE S. 
To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests 


8940 





APPLY , TO 


AUGUST REICH WALD (crim s:xcoox), Finsbury Pavement House, Finsbury Pavement, £.¢. 


, GRANT, 




















DOUGLAS & 


MAKERS OF HIGH-CLASS ENGINEERS, KIRKCALDY, SCOTLAND. 


CORLISS 


AND OTHER 


ENGINES 


All Types, Powers and Pressures. 











Telegrams :—“‘ DOUGLAS, KIRKCALDY.” l ESTABLISHED 1854. 


OF EVERY DESCRIPTION. 


Large PUMPS for WATER- 
WORKS and MINES. 


THE LARGEST MAKERS OF 


ELICE 
MACHINERY IN THE WORLD. 


General Sagineecing and 
Millwright Work, 


Agents for Bombay Presidency 
BRADBURY, BRADY & Co., Bombay. 
Al, ABC, Bedford McNeil’s and 
Engineering Codes. 


ae 


A as oe 


2300 I.HP. COMPOUND COUPLED CORLISS ENGINE. 








©) The “WHITEHEAD” GOVERNOR } 


= is Unrivalled where a constant 


ISAAC STOREY 
ann SONS, i. 


—= ee — 


Empress Foundry, 
Manchester. 


— — 


LONDON OFFICE:—UMNEY & PECKETT, 46, King William Street, E.C. 
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France & Morcan, 


Makers of every description of 


BRASS WORK 


used by 


MARINE ENGINEERS. 





WHITEFIELD BRASS WORKS, 


GOVAN, GLASGOW. *” 





Machinery. 


Cane Crushing Mills, 
Gearing and Engines. 


Defecators, Clarifiers, 
Multiple Effects, 
Vacuum Pans, 

Filter Presses, 
Centrifugals, 
Granulators, &c. 





Also Makers of— 


OIL MILL MACHINERY, 
PUMPING PLANTS, 


REFUSE DESTRUCTORS, 
LAUNDRY MACHINERY, 
&c. 


8-29 


MANLOVE, ALLIOTT & Co., Lo. 


Engineers, 
NOTTINGHAM. 

















‘WELLS’ waste'on FILTERS | 


FITTED WITH PATENT “SIGHT=FEED” SYPHONS 


SUPPLIED TO THE PRINCIPAL GOVERNMENTS FOR THE NAVY, 
DOCKYARDS, &c., AND TO THE LEADING ELECTRIC LIGHT 
INSTALLATIONS, ENGINEERING WORKS, GAS ENGINE MAKER 
PRINTERS, &c., &c. 


OVER 14,000 MOET SAVERS to any USERS of MACHINERY 


Pay first cost in a short time, as Dirtied Oil, which 
—— SOLD, has hitherto been thrown away, can be filtered 
and used again and again. 
Write for List of Testimonials and Gamples of Work 
done by the Filter. 
































No. 1, For users having only a smail quantity 
of oil to treat (no syphon),17 i in,x9in. 385/- 


No. 2. Two top chambers hold a 
oil, 22in. x 10in. ... 50/- 


No. 3. Two top chambers hold about 6 gallons 
oil, 27 in. x 12 in 70/- 


o» No. 4 Twotop chambers hold about 12 gallon 
i i oil, 36in. xX 16in. 110/- 
5 No. 5. Twotop chambers hold about 24 gallon 
= oil, 43 in. by 23 in. . 189/- 
i No. 6. Very powerful Filter, fitted with wwe 


Steam Coils, ri trea 
= pS a eode bie off dealing with with 
gallons oil per week 336/- 


















LARGER SIZES MADE TO ORDER. 


A. C. WELLS & CO., “s'tas=* LONDON. mancxester. ‘a 

















=. fa... BHP, Juxom & Co. 
TANKS for every | Purpose, 


All descriptions of 








Miscellaneous Iron-Plate and 
Constructional Ironwork. 


EMPIRE _WORKS, 


9164 
snachaiikevanemin ines. 
Telegrams: Structures, Birmingham. Telephone: 3779. 




















9113 








_Drop Forgings for Wagon Builders and Others. 
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Birtley Iron Gompany, 


Owners of the Birtley Iron Works and 
Pelaw Main Collieries, 


—_ ENGINEERS & IRONFOUNDERS. 


ers of Cast-iron PIPES and CONNEC- 
TIONS for Gas, Water, Steam, 
and other purposes, also TANKS, 


SOLU BINS of ieee PLANT be Hydraulic, 


P Thectasaed Catalogue, complete list of 
our manufactures, a pod har ag s 


Works: BIRTLEY, CO. ee - 
LONDON OFFICES: 


46, CANNON ST., EC. 
a Tyne Offices : MILBURN HOUSE. 


arm | 


~ See Next Issue 


HELE SHAW 
EUMGH 

















Works 
LIVERPOGQL. 











Passenger Launches, Tugs, 
Stern- Wheel Steamers, 





Motor and Electric Boats in Wood or Steel. 
Racing and Pleasure Boate of all kinds, 
The Oxford Folding Boat, the best collapsible boat 
for Yachte and Ships. 8842 
Oars, Sculls and all other Boate Fittings. 


SALTER BROS. , suittths, OXFORD 























G. & A. HARVEY, in. 


GOVAN, near GLASGOW. 


MAKERS OF 


HIGH-CLASS 
MACHINE TOOLS, 


PROMPT DELIVERY. 880 
CATALOGUE ON APPLICATION. 


See our Illustrated Advt, in next week’s issue. 


<\WEBB & SON, 


Y\, TANNERS, CURRIERS, 
Fellmongers, 
GLOVE AND GAITER 

















a= BRIERLEY HILL TONWORKS,- 


Staffordshire. 


/ ATLL & SMITH, — 





IRON & STEEL 
FORGINGS 

Up to 15 TONS 

WEIGHT. 


HOUSING PINS. 
BUFFERS 


AND 


RAILWAY 

CARRIAGE 
IRON 

WORK, 





VM 















DeOuUEENY VICTORIA STREET, E.cm\ 





4858 


SPIRIT & ALCOHOL ENGINES, 


HORIZONTAL AND VERTICAL TYPES. — ALSO — 


LAUNGH ENGINES 


(Oil, Spirit or Alcohol). 


SHOW ROOMS— 


LONDON :—87, Queen Victoria Street. 
Telegrams—‘‘ NORNODESTE, LONDON.” 
Telephone—86, BANK. 


LIVERPOOL :--30, South Castle Street. 
GLASGOW :— 45, Bothwell Street. 








































AGENTS: 
DUBLIN.—Tue Dvusim Dockyarp ( 
North Wall 
FRANCE.—Novverer& La OMBE, 6Bis, Rue 
Denis Papin, As’ niéres (Sel ine). 
GERMANY.—Breserstein & Gorpicke, 
Ferdinand-strasse, 25/7, Hamburg 
BELGIUM.—A. Heywesse 12-14, Ru 
Haut Port, Ghent 
HOLLAND, — Wyxmatew & Havsmayy 
Glashaven 2, 4, 6, 10, 14, Rotte: a 
SOUTH AFRICA —Harvey & a: 
Buildings, Joha: burg, P.O. Box 953 
and at Durban and East London. 
AVA.-—Van Der Linpe & Teves, Soerabaja; 
and at Moreton ang. 

NEW ZEALAN D.—F.S. Greenssie.ps and 
Company, 27, Lambton Quay, Wellington 
AUSTRALIA.—Roserr Gurunir, 205, 
Clarence Street, Sydney; — at Mel- 

bourne, Brisbane and oo ini 
INDIA.—Borw & Co., Ltd., He wrah Iroa 
Yorks, Calcutta. 








ne a A ete is ie 


- ww 67. M. OiljEngine—100 B.HP., at 500°R. P.M. 8748 


Barton Hall Engine Works, 
PATRICROFT, 


Sinmun" THEOREM, PATRICROFT.” 
Telephone—48, ECCLES. 


MANCHESTER. 


L. GARDNER & SONS, LTD., 




















pedi Saliba Oalissdn abbas 





Tel. Address— 
“Hindley, Bourton-Dorset.” 


E. S. HINDLEY & SONS, Bourton, Dorset, 


STEAM BOILERS 


OF VARIOUS TYVFAE. 


IMPROVED VERTICAL TUBULAR 
BOILERS ia 


ECONOMICAL IN FUEL, 
and 
ENTIRELY 
RELIABLE. 




























Write for 
List No. 3084. 


London Offices : 
11, Queen Victoria { 
8t., E.0. 
Ara: “Steamport, 
be London.” 


Tel. No.: 
856, Bank. 





VERTICAL TUBULAR BOILER. 


“COLONIAL” BOILER FOR BURNING WOOD. 8217 
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SMITHS CRANES | 

















Locomotive Cranes, OF EVERY DESCRIPTION. 
THE MOST EFFICIENT AND UP-TO-DATE. 











Overhead Cranes, 
Goliath Cranes, 
Electric Winches, 





__ FOR STEAM & GAS ENGINES. 
~SPROIAL INDICATORS AND EXPLOSION RECORDERS — 
FOR GAS ENGINES AND MOTORS. 9196 

__ AUTOMATIC CONTINUOUS DIAGRAM INDICATORS. 


DOBBIE MoINNES, LD.,"Lxtsaeww* 
————_—_—_——————— 


the eye 


E ~ your 





Winding 
Engines, 
Bec. 























Tillotsons’ He Ha it -tones "os : 
Mentncess, ond bese a nt, draw admira- 
tion firs — siness after. 

Specimens on request to Manager (Room 12) 


TILLOTSONS’ ° BOLTON 























Se A < > 
aay wie aes 











Py. 0t~ Seis Leona bon SEND FOR CATALOGUE. Fig, 284.7 Locomotive Steam Crane. , (j abbins Palen! Waden 
Tele. Address: “SMITH, RODLEY.” THOMAS SM ITH & S$ SONS, 5674 Pu | eVS 


Steam and Electric Crane Works, ROD . 
Semmes \\\ MADE IN 2 


THE GRANTHAM BOILER & GRANK CO., /*| iment 


MANUFACTURERS OF ALL KINDS OF : GRANTHAM. . a oe | Ke 


STEAM BOILERS. Fee tee 
: LOCO. TYPE, Ml HERS 
| MULTITUBULAR, Guovenc ans LP 


” Ba} HoyT's 
Leather Belting 


COLONIAL AND 
VERTICAL 
BOILERS. 
SPECIALLY SUITED FOR 
MAIN DRIVES, 
DYNAMOS a MOTORS. 


ALL SIZES OF SINGLE 
AND DOUBLE 














VERTICAL 
STEAM 
ENGINES. & 








Boiler Makers to the Trade. 


ON ADMIRALTY LIST. 9046 








oa ee > Pe 

rage eae The basis of Economy in 
Shop practice sD 
on cone ANS 
ae 





































“Cut 
en fl STOCE. 













For PRICES, APPLY TO 9184 


Balderston & Co. 


201, ST. VINCENT STREE}, 
GLASGOW. 


cmniiaens CO., 


29, CLIFTON STREET, 
FINSBURY SQUARE, LONDON, E.C, 











28 


— 


ENGINEERING. 





[JuNE 26, 1908. 





— 











TOUR ‘POND 





PRODUCTION ACTUELLE—14 PAIRES DE ROUES DANS UNE SEULE JOURNEE. 








NILES-BEMENT-POND Co. 


23-25, VICTORIA STREET, LONDON, 5S.W. 


7 Paires Roues de Wagons 9350 mm. sur le roulement (bandages usés) rafraichis en 


7 Pairs Roves de Wagons 9350 mm. sur le roulement (bandages neufs) tournage 
du profil et des deux faces en - - - a ~ . » ‘ 


Adjustement du dispositif de serrage, &c., pour tournage de bandages neufs - 


Temps total du travail 


LA PRODUCTION LA PLUS RAPIDE—Une paire des bandages vieux 36 minutes; 
bandages neufs 40 minutes, montage et démontage inclus. 


Les bandages vieux étaient profilés seulement; les bandages neufs étaient profilés et usinés sur les 


deux faces. 


Ces résultats étaient obtenus récemment dans les ateliers d’un chemin de fer Francais. 





‘A ROUES n—E WAGONS 





Hrs. Mins. 
4 48 
5 II 
_ I2 
0° I 





une paire des 
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ae = =FSEO. CRADOCE. « Co. =~ 


STEEL WORKS... WA KOHME'THLD, WIRE DRAWING MILLS. 
ROLLING MILLS. . MAKERS OF ALL DESCRIPTIONS OF WIRE ROPE WORKS. 


STEEL and IRON WIRE ROPES. 


COMTRACTORS TO THE ADMIRALTY. 


SOLIDATED MINES (the largest Diamond Mines in the World).— ‘ 
= = Pn ate a Shaft, a pair of Cradock's Improved Patent Crucible Steel Ropes, 5 in. circ., raised 


1°7426,3'70 1.0aps 


in II months, this being the record at these mines, compared with other makers Plough and Crucible Steel Ropes. 


LONDON Office: 7, East India Avenue, B.C. AUSTRALIAN Office: 82, Pitt St, SYDREY. SOUTH AFRICAN Office: Tux Comvum move, JOHANNESBURG. 
Telegrams :—‘‘ CRADOOK, 


STERN WHEEL - STEAMERS 











TRADE MARE. 


Traps Mark. 




















; : By YARROW & CO., LTD., CLASCOW (formerly of POPLAR, LONDON). 
who make a speciality of Shallow Draft River Steamers, either propelled by a stern-wheel or 
by screws working in tunnels, fitted with Yarrow’s Patent Hinged Flap aft. md 








TEE VACUUM BRAHBE Coa. 


SUPPLY STANDARD ORIGINAL FITTINGS, NOT IMITATIONS. 








SUITABLE FOR 


EQUIPMENT FOR 4 ELECTRIC STOCK AND 


HIGH-SPEED ALL CONDITIONS 
yn OF RAILWAY SERVICE, 
Beat. ie CYLINDERS FOR FIXING 
LONG LOOSE- IN ANY REQUIRED 
COUPLED GOODS POSITIONS. 
3 __ INEXPENSIVE AND 
TRAINS. ABSOLUTELY RELIABLE. 
Telephone : 6534, BANK. e _ Telegrams :— 


~ “SOLUTION, Lowpon,* 
ABO and Al Codes used. 





FITTED WITH THE VACUUM AUTOMA BRAKE. 


THE VACUUM BRAKE CO., LTo. GRESHAM & CRAVEN; Ld. 


32, Queen Victoria St., London, E.0. alford, Manchester, ts 
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BOLLING & LOW Ei, LONDON, Ec. 


2, LAURENCE POUNTNEY HILL. 


e Former.y Wm. BIRD & CO. 
Engineers and Merchants ( °tstxsuienen 1827, ote wnt 4 tft 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments. 


PLANS AND ESTIMATES 
; FOR EVERY DESORIPTION OF 
A. t Machinery Installations, Tools, Railway & Tramway Materia/, Mining and Contractors’ a 


STOCK OF NEW AND SLIGHTLY DEFECTIVE RAILS. 


AETRON TUBES. 


LAPWELDED IRON or STEEL, up to 12 in. diam., for Marine and Locomotive Boilers, or any other 
purpose. BUT TWELDED for Gas, Steam or Water, dc. 


EDWIN LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTON, 


LONDON ns Tied ie-og CANNOW ot Ment y oe 































DOUBLE-BOGIE 
WATER-TANK 
WAGONS 


CAMINHO 


, 5400 -G 


For SOUTH AFRICA. 


"THE BLAKE BOILER, WAGON & ENGINEERING CO.,Lp, Darlington. 
SIEMENS-MARTIN OPEN-HEARTH STEEL. ‘ 
PLATES 4 to € in. thiok. 
SLABS 
BLOOMS 


To ali Surveys. 













SPECIALITY, 
Soft Welding and Flanging Plates 
for Furnaces and other purpeses. 





On Admiralty and Board of Trade Lists. 











(W.R. 3 RENSHAW & CO, CTD.) 


<a Phenix Engineering Works, STOKE-ON-TRENT. 
7 le BUILDERS OF WAGONS oust. 


SPECIALITY MADE OF ROLLING STOCK FOR SHIPMENT. 


Wagons built for Cash, Deferred Payment, or Hire. 


WHEELS & AXLES, IRONWORK, CASTINGS. 
CONSTRUCTIONAL STEEL WORK. 
COLLIERY PLANT. Winding, Hauling, and Pumping Machinery. 

' -'‘Winding Drums, Cages. 8410 
COAL BUNKERS & STEEL BUILDINGS. 
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S, LTD., Belper, Derbyshire, 
 EDQGQE RUNNER GRINDING MILLS 














For TESTING THE HARDNESS OF METALS. 


1” LONDON : Caxton House, Westminster. 
TD MANCHESTER: 347, Chester Road. 
“9 sy GLASGOW: 52, St. Enoch Square. 

















POWER SIGNALLING 


Electro-pneumatic, all-electric, and automatic signalling. 


Address : 
58, Victoria Street, London, S.W. 


Telegrams: “ Powersig, London.” Telephone: 890 Westminster. 
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SCREW 
LIFTING JACKS 


FOR LOCOMOTIVES, &c. 









BIRMINGHAM, England. 


WRITE FOR LIST 112. 9170 


LATHES FOR HEAVY GUTS AT HICH ‘SPEEDS. 


POSS SSSSSS SS SSOSOOOD 














Large Hollow Spindle Lathe, 
11 in. centres. 
63 in. hole through spindle. 


12 speeds. 
84 HP. available at all speeds, 


arranged to drive direct 
‘from line shaft. 


THOS. RYE RYDER & SON. Turner Bridge Works, BOLTON 


AGENT—For MIDLANDS: Jno. E. why 41, John Bright Street, Birmingham. 


JAMES ARCHDALE & CO., Lto. 


On the Admiralty 


and War Office Lists. Ledsam Street, FB | he Mi j N G be A iI ie 


MAKERS OF 
COMPLETE PLANTS OF 


SPECIAL MACHINERY 
FOR MANUFACTURING 
ARMS, 
AMMUNITION, 
PROJECTILES, 






































FUSES, 
\ CARTRIDGE CASES, 
RIFLES, REVOLVERS, &c., &. 














. eer te Ho 
_ 4 4 * D nde 
SS a ee ’ 
ids ~~ £4580 
- — 


_es AR e HIGH-CLASS MACHINE TOOLS, 


| TURNING THE OGIVAL HEADS OF LARGE 
MACHINE FOR 7 HIOMATIC SPEED ACCELERATING MOTION, “pw te me HIGH-SPEED DRILLS, HIGH-SPEED LATHES; &«. 
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SIEMENS OPEN -HEARTH PROCESS ONLY. 


PLATES, anNGLes, CHANNELS, ZEDS, &c., 
ALSO REELED BARS FOR SHAFTING AND STAYS. 





Snip & Brivoae BRAND. 
HICH TENSILE. 


~ STEEL SECTIONS 


HIGH TENSILE STEEL AS SUPPLIED TO THE ADMIRALTY, BOARD OF TRADE, AND LLOYDS. 
NICKEL STEEL AS SUPPLIED TO THE ADMIRALTY. 





DAVID COLVILLE & SONS, LD., 
DALZELL STEEL & IRON WORKS, SPEGIALITY BOILER PLATES. 
MOTHERWELL. Sup & Bringer BRAND. 


————— 





BoiLeR BRAND. 

















BRUSSELS _ 
WORKS “e"si0-: 


| toes | 





BOLLINGKA 


Has supplied Machines to all Countries :— 
Germany, England, Brazil, the Cape, Chili, the Congo, Dahomey, 
Egypt, Spain, Franee, Holland, Japan, the Canary Islands, Italy, 
Mexico, Persia, Portugal, Argentine Republic, Roumania, Russia, 
Sweden, Switzerland, &c. 


STEAM ENGINES. cnmuircuyiam GAS MOTORS. 
THE BRYAN DONKIN COMPANY, Ltd., 


Head Offices and Works, CHESTERFIELD. 


GAS VALVES “%o.z" 


Original Makers of the Internal Rack and Pinion Valve. e067 











are always kept in stock. 
They can be sent off on receipt of Telegram. 


























Quick-Opening -Valves for Air and Gas. Gas Exhausting Plant a Specialty, 


LONDON OFFICE :—PARLIAMENT MANSIONS, VICTORIA STREET, WESTMINSTER. 


HEENAN & FROUDE, L": 


WORCESTER. foe I 


+ READ, wee WORCESTER.’ No. 21, WORCESTER. 


FORCED FA N S DRAUGHT 
INDUCED FA N S DRAUGHT 
MINE FAN S VENTILATION. 


AND ALL OTHER PURPOSES. 


CUPOLA FANS a4 SPECIALITY. 


ALL USUAL SIZES UP TO 28 IN. DIA..ON STOCK. 


BRIDGES & ROOFS. NEWTON HEATH IRON WORKS, MANCHESTER. 
DESTRUCTOR DEPARTMENT. 4, CHAPEL WALKS, MANCHESTER. ws: 





f 
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Telegraphig Address, MANUFAOTURERS OF ** Bessemer, Sheffield.” 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 
ALIp 

?, 
ee. | 


J 
” 


LOCOMOTIVE CRANK AXLES, 


LOCOMOTIVE “STRAICHT AXLES. 


of 


CASTING DEPARTMENT. 


STEEL 


Compressed Steel... 
. » Crank Shafts. 


BUILT-UP MARINE CRANK 8HAFTS. 


FINISHED COMPLETE. 


per square inch. 





sy ac In, o> 
sali 4S” 


Hydraulic Cylinders, 


Tested and guaranteed to any 
required pressure up to 7 tons 


























ROLLED ea . f a, a > HEAVY MILL GEARING 
WELDLESS TYRES /4 ee l _l@ ta =e, | - \h ; IN STEEL. 
ee ZB —_ ten 
Locomotives, Carriages & Wagons. Z STEEL HAMMER TUPS 
Special Hard Quality for Break Vans and a Corp OR 
Tramway Locomotives a: FACES & SWAGES. 
SPECIAL HARD TOUCH STEEL SPECIAL HARD STEEL ROLLERS 
SHOES AND DIES sine tiene AND PATHS = s 
For Gold Mining Purposes, &c. For Crushing Quartz, &c. 











om THORNYCR 


LIMITED, 


FT; CO. 


CHISWwioEk. ENGINEERS, SHIPBUILDERS and 


STEAM ENGINES 

E MOTORS 
MARINE MOTO BOILER MAGERS. 
ELECTRIC LIGHTING SETS Een Fee : 
VEHICLE and CAR REPAIRS. 





Sou TTrHeaAMYPTon. 


BOILERS 

WAR VESSELS 

STEAMERS 

YACHTS 

SHALLOW DRAFT VESSELS 
CASTINGS 

PROPELLERS 


and MARINE REPAIRS. 


BASINGS TO EE. 


MOTOR LORRIES and VANS 

for Light and Heavy Loads. 
MOTOR OMNIBUSES 
MOTOR CARS sot ‘i Sapee < 
PORTABLE BOILERS 1 8768 H.M.S..‘“‘ TARTAR,” Ocean-Going Destroyer. 
MOTOR RAILWAY INSPECTION CARS ’ (Speed 35.67 Knots) 
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DICK, KERR & CO. Ltd., 


LONDON. . PRESTON. KILMARNOCK. 











Motors 


for all 
Industrial Purposes. 





We are in a position to supply, from Stock, 
D.C. MOTORS from 


5 to 50 HP. eros 
at either 
220 or 440 Volts. 


50 HP. D.C. Motor, operating Saw Mill at AR eC et 
2 P Write for STOCK LIST, 
Brodsworth Main Colliery. D.C, MOTOR PAMPHLET, ° 
INDUCTION MOTOR PAMPHLET. 


C. A. PARSONS & GO., zt NEWGASTLE-ON-TYNE. 

















3876-KW. 110-VOLT DIRECT-CURRENT TURBO GENERATOR. 


EIGHT SUPPLIED TO THE NEW CUNARD LINERS “* 


“LUSITANIA™ & ‘MAURETANIA” 


FoR POWER AND LIGHTING. 
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CRAVEN BROTHERS L” 


br nt we MANCHESTER & REDDISH. Telephone: 
ae ears Head Office: VAUXHALL WORKS, OSBORNE STREET, MANCHESTER. ae ey ere 
CONTRACTORS to the WAR OFFICE, ADMIRALTY, COLONIAL and INDIAN GOVERNMENTS. cates ESTABLISHED 1853. 


High-class Modern MACHINE TOOLS 


ee a For Locomotive, Railway Carriage and 
& Wagon Works, Ordnance, Marine and 
General Purposes. 








i li Electric Cranes 


of all Types and Sizes. 
Also CRANES driven by Rope, Square Shaft, &c. 


GROUND TRAVERSERS 


for Locomotives and Carriages. 








HYDRAULIC MACHINERY, 
SHAFTING, HANGERS, &c. 





x Quotations given for Castings up 


HUHIZUNIAL MILLING MACHINE. ° 
Will mill 3 ft. wide by 2ft. high under 10 in. cutter, and 10 ft. long. to 40 Tons weight. 9 





























Elmore’s Metall A.G. 


Schladern, Sieg. Germany. 


Produce the finest quality 


SOLID DRAWN COPPER TUBES 


for Loco. and Marine work, 
in all diameters from 3 in. up. 
WRITE FOR DESCRIPTIVE PAMPHLET. 








London. Agency— Managing Director— 
Finsbury House, Blomfield Street, E.C. HARRY ELLIS. 


T. A—ROHREN, LONDON. Tel. No. 1114, LONDON WALL. LIEBER’S CODE Used. T. A—ELMORE’S, SCHLADERN. *%%# 














|_JUNE 26, 1908.] 





ENGINEERING. 








Tecearams :—HOFFMANN, CHE 


BALL B 


THE 


FOR 


PATENT STANDARD DOUBLE BALL THRUST BEARING. 


HOFFMANN MANUFACTURING CO.. Lo. 


LMSFORD. CHELM SFORD, ESSEX. TaLEPHONE 21 7 er 


EARING 





Does not 


Requires 


Send for Circular No. 42. 
: Bearings sent free 


Saves Power. 


Makes no Noise. ‘ 


Wear Out. 


no Oil. 7224 





of charge on approval. 








a 








aot PACKINGS— 


We are still making them—by the ton—moreé and more, year. by year— 
last year we had a record increase. WHY? Because there is no 
better packing in the market—it still leads, as it always has done. The ~ 
principle is right—the workmanship and material are the best — the 
attention and supervision is excellent THEREFORE the owners 
and builders of the Best Engines order the Best Packings — some 
have been doing so steadily, year in and year out, for nearly twenty years. 
They put their money on a certainty. They run no risk, and they 
know it. Look at its pedigree—over 190,000 packings made. Look 
at its history—its reputation—its success. Best of all, order some packings - 
and Test Them. Supplied on approval.—Guaranteed for two years but 
may last twenty. No Risk to the Purchaser. 





THE UNITED STATES METALLIC PACKING CO., LTD, 


TELEGRAMS—“ METALLIC.” 





Soho Works, BRADFORD, Yorks. Txarmoxs—No, 604 


LONDON : 17, Victoria Street, Westminster. LIVERPOOL: 15, Fenwick Street. BOLTON: 21, Mawdsley Street. 
SWANSEA: Angel Chambers, York Street. Belfast, Glasgow, Bristol, Hull, Birmingham, &c., &c. 8606 
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ALLOWAYS nance 


an ee MANCHESTER 


Boilers: vANcAsHine. 


READY FOR DELIVERY. COR N IS H. 
FIVE-FLUED 


For Blast Furnace Gases. 


WATER-TUBE. 
HIGH-SPEED 


En 4 ines » SLOW-SPEED 


For Electric Lighting and 
STANDARD SIZES. Mill Driving. 


QUICK DELIVERY. BLAST FURNACE. 
ROLLING MILL. 


OF WROUGHT STEEL 


Superheaters tHrovenour. 


ENSURE DRY STEAM. 
































READY _FOR_ DELIVERY. The Simplest and most oe Si see iat 
Efficient _on the market. Compounp Cortiss ENGINE, 1000 1.HP. 8977 
LONDON OFFICH: 17, PHILFOT LANE, LONDON, B.C. — Telephone: 2966, AVENUE. 








Philadelphia, Pennsylwvania, U.S.A. 


AMERICAN ‘LABOUR SAVING MAGHINE TOOLS. 


ees) CENTRIFUGAL —_ — —_ 




















' This machine will dhistaniate ane sand, and will thoroughly, 
evenly and quickly mix all kinds of moulding sand, core sand and 
foundry mixtures. This treatment strengthens the sand and increases 
its porosity. 

The actual capacity of the machine is limited only by the facility 
with which the sand can be delivered to and removed from it. 


CORRESPONDENCE INVITED. 8028 
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REPAIR BILL— NIL 








when using this 82 








in. High Speed Lathe. 


FEED 


Special means of LUBRICATION, 





It has 
GEARS, made from 
STEEL STAMPINGS, 
STEEL RACKS. 


and a host of good points. 





FULL PARTICULARS ON 
APPLICATION. 





DEAR, SMITH & GRACE, 


AGENTS :— 
France,‘Italy and Be pe: oes Em, © De de 
Switzerland: LAMB: ER & O0., Geneva. Sweden 


A. H. SCHUTTE, Barcelona 





1D, KEIGHLEY. 


Telegrams: GRAOE, KEIGHLEY. 
Telephone; 88, KEIGHLEY. 


ESTABLISHED 18665. 8128 








and Bilbao, Holland: VAN RIETSOHOTEN & HOUWENS, Rotterdam. 
2 KEE OHRISTIERNSSON . Stockholm. §. America: H. HENRY & CO., Buenos Aires. East Australia: T. McPHERSON & SON, Mélbourné. 
















Contractors to Admiralty, 
Colonial and. Foreign Governments. 


SHIPS, ENGINES & BOILERS 
‘REPAIRED. 


WAR SHIPS, MAIL STEAMERS, 
CARGO VESSELS. 


SE AE's 


Crank & Straight, Hollow & Solid. 


SHIP & BOILER PLATES & SHEETS. 


HYDRAULIC FLANGED 










Steel Castings 


OF ALL DIMENSIONS 


BOILER FRONTS, ENDS AND FLUES. 





[WILLIAM BEARDMORE & CO., LTD. 


Telegrams: “BEARDMORE, GLASGOW”; 


Steel Manufacturers, Forgemasters, 


Armour Plate Makers, 


Shipbuilders & Engineers, GLASGOW. 


(Late R. NAPIER & SONS, Limited:) ~ 





ARMOUR PLATES 
GUN FORCGINCS 


— AND — 


PROJECTILES. 





“NAPIER, GLASGOW.” 


AXLES “tin, 
ax> TYRES. 


For LOCOMOTIVES, CARRIAGES and WAGONS, 


WHEELS « AXLES 


FINISHED COMPLETE. 





peraser snead 9273 
NICKEL STEEL PLATES, SHEETS, 
BARS, SHAFTS and FORGINGS. 


All facilities afforded for TESTING at the Works. 





Manufacturers of— 


(OECHELHAUSER SYSTEM). 


400 tc 4000 ur. GAS ENGINES. 
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‘THE BLACKSTONE OIL ENGINE. 


Stationary type - 2 to 75 B.HP. 
Portable type- - 2 to 26 B.HP. 
Works with ordinary Lamp Oil, Petrol or Alcohol. 

Starts in < minutes, 


No Lamp required except for starting. 
No external flame when working. 















London Office . . 84, Cannon Street, £.C. 


Adelaide . . . 64-68, Hindley Street. 
Alexandria. . . Rue de la Gare du Cairo. 
Amsterdam . . Spulstraat 6 & 8, 
Bombay . . . Ballard Road. 

Cairo . . . . Rue Bab-el-Hadeed. 
Calcutta . . . 99, Clive Street. 
Christchurch, N.Z. South Belt. 

Geraldton, W.A. . Marine Terrace. 
Sydney. . . . 15, Macquarie Place. 
Toronto =. . . 44-46, King Street East, 





ESTIMATES AND FULL PARTICULARS POST FREE. 


Telegrame—‘' BLacksTonms, StaMvorp.” A > 
Telephone—No. 1, Nat. 9057 Ne = —_ —-s 
Codes used—Lrnsmr’s, A1, A BO (4th &6th Editions), a ating 





From Prete 6 


BLACKSTONE & Co., Lb. Stamford, England. 


THE STANDARD AUTOMATIC VACUUM BRAKE 


CAN BE OBTAINED FROM 


THE CONSOLIDATED BRAKE & ENGINEERING CO., LTD., 


Manufacturers of the STANDARD VACUUM BRAKE APPARATUS, and suppliers te the various Railway Co.’s at mite and cad 














N.B.— 
Quick-Acting All details 
Service Brake made by 
for us being 
Ordinary Standard ~ 
Service are inter- 
Working . changeable 
or with 
Emergency existing 
Fittings. 


Requirements. | 


8344 





-- Great Central Railway Train of Twenty-four 40-Ton Wagons. 


THE ABOVE IS FITTED WITH OUR PATENT RAPID ACTING BRAKE. SUITABLE FOR GOODS TRAINS OF ANY LENCTH. 


OUR RAPID ACTING VALVE, OR “ ACCELERATOR,” IS SIMPLE AND RELIABLE, AND CAN BE EASILY FITTED AT SMALL COST TO EXISTING BRAKE 
APPARATUS, AND SO CONVERTS THE ORDINARY BRAKE INTO A QUICK-SERVICE AND EMERGENCY BRAKE. 


THE. CONSOLIDATED BRAKE & ENGINEERING COMPANY , Ltd., 


Works—SLOUGH. --SPENCER HOUSE, SOUTH PLACE, LONDON, E.C.  [eiegtons-2733,bonpoN watt 





n = 


“tan tm 
SUS 
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Electrically _ 
Driven 
Transporters 

ROYCE 

MAKERS, ra 

Trafford Park, 

| MANCHESTER. 

JAMES HOWDEN & CO. 

MANUFACTURERS OF LIMITED. 
a a 
High-Speed Engines 


FOR - 
TRACTION, POWER «LIGHTING, 
WITH PATENTED IMPROVEMENTS GIVING HIGHEST EFFICIENCY. 
Standard Sizes in Stoch for Early Delivery. 


COMPOUND: TRIPLE-EXPANSION ENGINES 








LICENSBES for the Manufacture of the 


ZOELLY & PARSON’S STEAM TURBINE 


= (With all the LATEST IMPROVEMENTS), 
TRAFFORD PARK POWER CO. For Electrical Purposes. Specially recommended for Large Power Units. “EEOS & WAKEFIELD TRAMS, 
1000 KWT. SET. 1920 B.HP. TOTAL. 


PATENTEES AND MANUFACTURERS OF 


HOWDEN’S FORCED DRAUGHT 


2,200 re aancaaTina oven 7,550,000 1.HP. 
JAMES HOWDEN & CO., Scotland Street, GLASGOW. 
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SIEGWARTS CONCRETE AND 


REINFORCED CONCRETE POLES, DRAIN PIPES, | 
MADE BY 














THE MACHINE MAKES 


REINFORCED CONCRETE POLES 
THAT EQUAL STEEL POLES IN STRENGTH, 
ARE MUCH CHEAPER, 3 
AND REQUIRE NO PAINTING OR UP-KEEP OF ANY DESCRIPTION. 














OP ee 


Sa ae 





Loading up the Poles. 


THE LIFE OF A WOODEN POLE IS SHORT. 


The Machine may be seen by appointment, on or about July 1st, in operation, at 
MESSRS. W. CUBITT & CO. WORKS, 


258, GRAY’S INN ROAD, 
LONDON, W.C. 























STEEL WEAVING MACHINE, 


| ELECTRIC STANDARDS & HIGH-PRESSURE MAINS, &e., 
MACHINERY. 


le 

















THE MACHINE MAKES 


REINFORCED CONCRETE PIPES 
OF 
ANY LENGTH, DIAMETER, OR STRENGTH. 




















Erecting the Poles. 


THE LIFE OF A REINFORCED CONCRETE POLE HAS NO KNOWN LIMIT. 


Apply to THE CUBITT CONCRETE CONSTRUCTION CO:, 


260, GRAY’S INN ROAD, 
LONRON, W-C- 
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: « WALLSEND SLIPWAY 


AND 


ENGINEERING CO., Lto., 


W.AIL.1.SEND., 

















Engineers, Boilermakers, Iron and Brass Founders | 


and saad —_— 





BUILDERS of the 
TURBINE ENGINES 


“ MAURETANIA” 


GRAVING DOCK 540 Feet LONG. 














Works and Offices . WALLSEND. 
TELEGRAPHIC ADDRESS: “WALL, NEWCASTLE-ON-TYNE.” 0087 


London Office . . . 30, Great St. Stee E.C. 





| 





—" 
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© BENN FRICTION CLUTCH@® 


PATENTS 8854, 1899; 19968, 1901, &c. 





THIS CLUTCH IS STARTED AND STOPPED BY THE ACTUATING GEAR AS USUAL, BUT CARRIES IN ITSELF 
ITS OWN INDEPENDENT DRIVING PRESSURE WHILE RUNNING. 
SELF-LOCKING WITHOUT STRAINING OF PARTS OR DECREASE OF GRIP. 


250,000 HP. WORKING. 


ALL ADJUSTMENTS MADE OUTSIDE AND IN DIRECT LINE OF THE WEAR. 


No Effect from Centrifugal Action. Suitable for High-Speeds. Continuous and Evenly Loaded Friction Surfaces. 
NO END THRUST ON SHAFT OR BEARINGS. ALL MOVING PARTS RUN IN-OIL. 





SOLE BRITISH MANUFACTURING LICENSEES: oie 


THE UNBREAKABLE PULLEY & MILLCGEARING CO., LTD. 


WEST GORTON (48) MANCHESTER, and 56, Cannon Street, LONDON. 
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~ “ALLEN” ENCLOSED | 
PARAFFIN OIL ENGINE. 


; 











SUITABLE FOR DRIVING 
DIRECT OR BY BELT 


DYNAMOS, PUMPS, 
FANS. _— 


POOOOO OOOO EOOHOOSOOOOOOOSOOOOOOOOSOSEOEEEEEOSOOSOOSOSOOOSOSOOOO® 








25 B.HP. OIL ENGINE AND 16 K.W. CONTINUOUS 
CURRENT DYNAMO. 


OR FOR ANY OTHER PURPOSES 
WHERE POWER IS REQUIRED 
FOR INDEPENDENT OR 


ISOLATED PLANTS. 





COMPLETE ESTIMATES AND TENDERS WILL BE SUBMITTED 
ON RECEIPT OF FULL PARTICULARS OF REQUIREMENTS. 














8848 16 B.HP, OIL ENGINE AND 7 IN. CENTRIFUGAL PUMP. | 


W. H. ALLEN, SON & 60., [° 


Queen’s Engineering Works, BEDFORD. 


it l 


AND QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. PUMP, BEDFORD. 




















Ve 
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THE KAHN SYSTEM 
OF REINFORCED CONCRETE. 


“sy FIRE 














FIRE AT DAYTON. 
Brick Building on Left, Reinforced Concrete Building on Right. 


The following are briefly the facts :— 


(1). The fire occurred on the fourth floor of a six-storey motor car factory building constructed 
entirely in Reinforced Concrete on the KAHN TRUSSED BAR SYSTEM. F it 


(2). The contents of this floor and the woodwork of the windows, &c., were entirely burnt out— 
the structure was practically uninjured. 


(3). Owing to the fire doors not being in position the fire spread to an adjoining brick built mill, the 
two upper storeys and roof of which were completely destroyed. 


(4). A careful examination of the Concrete work after the fire showed that there was no evidence 
of deflection or cracking of any of the beams and Girders, and the steel reinforcement was 
quite unaffected. 


(5). The immense advantage of rigidly-attached diagonals in the reinforcing steel was conclusively 
demonstrated. The fire having penetrated and weakened the lower inch of concrete, the | 


strength of the structure would have been seriously injured had there not been a positive | 
connection between the reinforcing steel and the-upper masses of concrete. 





Our Illustrated HANDBOOK contains interesting particulars respecting Reinforcement of Concrete. 


It can be obtained FREE on application. 





THE TRUSSED CONCRETE STEEL Co., Ltd., | 























50, CAXTON HOUSE, WESTMINSTER, S.W. sos 
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Schieren’s Waterproof 


LEATHER BELTING 


is absolutely uniform in thickness. It 
therefore runs without jerks, causing no 
wear and tear on machinery or bearings. 
It is absolutely Waterproof, and neither 
oil, heat, nor cold have any influence on it. 











Any length and width of belting 
will be sent on a sixty days’ trial. As 
this can be returned if not satisfactory, 
no risks are entailed on the user. 


SOOFO90 9H OOOO DEHO® 006000000000 00000 


SOLE AGENTS FOR THE UNITED KINGDOM: 


Ch Aden liany HENRY SIMON, L7. 
7 us MANCHESTER, 














Largest Belt Manufacturers in the World. to whom all inquiries should bo sont 
CRAN E S en . mn POWER, 








ALL KINDS MADE BY iS Ree ee 3 


BUTTERS 
Bros. &C0. 


GRANE MAKERS, 
GLASGOW. 


CATALOGUES and PRICES 
on application 
WORKS -_ 

McLellan Street, Kinning Park. 


HEAD OFFICE: 


20, Waterloo Street. 
GLASGOW. ss 


Telegraphic and Cable Address :— 
BUTTERS, GLASGOW. 





2 + es SY 7 . 
7 
| | 


A 
* By e hs, 4 og 




















———S 
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5 CRUISERS AND BATTLESHIPS built and building WITH YARROW BOILERS 
A 3 O (excluding Destroyers and Torpedo Boats and the smaller class of vessel). . 
Type of Vessel. - Building Name. LHP. Remarks, ~ 


For the Argentine Navy Torpedo Cruiser Building .. Patria .. sé 26 6,000 All Yarrow Boilers. 
PATENT WATER-TUBE BOILERS, Pxceactrersiy” cise“ se 





















” ” ” ” ” Aspern oe ee - * 
” ” ” ” - -. Szigdtvar 7,800 - o 
x % ” ” ” ” .* ” -. Sankt Sooms oe ee 16,500 ” ” 
~ ~<a a eee cs rs “3 “ Ironclad oa has .., Erzherzog Karl -» 17,500 = 
eae 0 % io oo .. Erzherzog Friedrich .. 17,500 a ie 
? Sd > i “ = ete .. Erzherzog Ferdinand Max 17,500 . : 
= a a a ak. = a . Ma 
” ” ” ” ee ” - = .* - - see 20,000 ” ” 
” ” ” ’ “- *- ° ee ee ee 20,000 er e 
a os ae Cruiser on ae — ae ee és a 20,000 ve a 
For the Brazilian Navy Scout .. .. Building .. Not named yet .. i 16,500 a ™ 
” ” ” ” - * ” - ” .* . 16,5°0 ” ” 
e British Na’ .. Oruiser . -. Built .. Hampshire ia wa 22,000 | ¢#ths Yarrow Boilers. 
stand ~. ” = ” oe ow - Antti ee oe ee e2'000 ith Cylindrical. 
» ” ” ” ** + ” -. Amethyst 9,800 All Yarrow Boilers. 
” ” ” ” - * ” -- Medea ee 9,800 o oy 
” ” ” ” ” Natal . 23,500 
» ” ” ” - Ty Warrior 23,500 | ¢ths Yarrow Boilers. 
” ” ” » oo -. Achilles 23,500 {th Cylindrical. 
” ” ” ” - - ” -» Cochrane 23,500 
” ” ” 2 o.oo .. Shannon ‘ty pe 27,000 All Yarrow Boilers. 
a a] mm Ironclad os” as .. Swifteure ie * 12,500 a oa 
” ” ” ” 8 +» Triumph 12,500 ~ 9% 
es * - Scout .. a) .. Attentive 16,000 a a 
” ” ” ”» - » .. Adventure 16,000 ” ® 
» » 9 Tronclad -. Building .. Agamemnon 16,750 re z 
” ” ” ” - ”» .. Temeraire 23,000 ” ” 
” ” ” ” ee ” ad Collingwood 24,500 ” ” 
eee _ me Cruiser o 'e .. Defence .. 27,000 ae a 
” ” ” ” - ” -. Invincible 41,000 ” ” 
” ” ” ” ” -. Inflexible oe 41,000 9 a 
Hae * a »° es .. Boadicea .. oe os 18,000 et et 
ee Ni = H.M. Yacht .. ,, -. Alexandra $ es 4,500 ° ” 
Na .. Oruiser.. -. Built -. Holland .. os ~ 10,000 ) 7,500 HP. Yarrow 
wes oo 98 —— p- ” .- aT) .. Friesland... pe ee 1.00 | Boilers and 2,500 HP. 
” ” ” “a oe -. Zeeland .. = ee 10,000 J Oylindrical ers, 
a “ os es es -. Utrecht .. os os 10,000 All Yarrow Boilers. 
* pad a 2 -o .. Gelderland 7 10,000 eo » 
e e ” am oe oe .. Noord Brabant . 10,000 e e 
2 ea a Ironclad - wo .. Koningin Regentes 6,000 oo 0 
” ” ” ” . ” -. De Ruyter * 6,000 ” ” 
° a ” » a .. Hertog Hendrik 6,000 oo 
* 2 0 9 -- Building .. Marten Tromp .. Se 6,000 pe e 
- oo a °° a .. Jacob van Heemskerck 6,000 eo ee 
” ” ” ” ooo .. Not named yet.. 8,000 9 ee 
‘or the Norwegian Na Ironclad -. Built .. Norge .. 4,500 ee - 
- am - e 2° es a. .. Eidsvold .. “ 4,500 e o 
For the Portuguese Navy Cruiser.. - © @ «eee 12,500 ” - 
For the Russian Navy .. o ~*s os -. Jemchug 17,000 = » 
. sad For the Swedish Navy .. — es ce -. Psilander.. 4,500 » ” 
5 | * 9 9 >... 0 - = .. Cleas Uggla 4,500 a we 
. ee SS ee - ” » Ironclad oo -. Dristigheten 6,000 pes ae 
” ” ” ” .* ” -. Aeran 6,000 ” Ty 
’ ” ” ” ” ee ” +» Wasa se 6,000 ” ” 
YARROW & GO, Lro, GLASGOW. 4: : : : 2: "Bey c for 
ib | "y . FA ne - od a <a -» Manligheten .. 7,600 pay ve 
‘ 4 = - Cruiser.. .. Building .. Fylgia .. 12,000 ps * / 
(formerly of POPLAR, LONDON.) a it Ironclad... sy, .. Oscar...  .. 10,000 . - 


323,250. 


Toraxr I.E. 











THE REASON W 


we receive so many repeat orders is on account of the 
well-known Reliability of our machines, 


THE FOLLOWING INSTANCE PROVES THIS :— 


A large firm of chemical manufactwrers, with whom we had previously had no direct dealing, 


wrote us recently saying they had specified our motor for some machinery they had just ordered 





from another firm, solely on account of the excellent performance of one of our motors which they 





bought, with a machine, direct from the machine maker. 


We find this was one of our Standard “ Phenix-Pohl” Motors of 65 HP. at 450 revs., sold 


on our usual temperature specification (75 deq. F. vise after six hours). 





To show the onerous duty of this machine during the period it has been at work, it has done 
Standard “P.D.M.” D.C. Motor. in that time two long runs of following duration. 
The wear of brushes after these two runs was less than one half millimetre and the com- 


All Sizes up to 1000 HP. mutator had a finely burnished surface: 


Ist run—4 months, night and day without stop = 2880 hours. 
2nd run— 3 a ” ” ” ” 2160 ” 


Lists on application. 


The above shows that for the most onerous duty a Standard P.D.M. Motor is all that is necessary, and proves that it is the 
embodiment of all that is best in design and construction. 





Over 30,000 HP. supplied \ of p. p.m. , ad 
» 10,000 ,, on _,}* D.M. Standard Motors 


PHOENIX DYNAMO MFG. CO, Ltd., thornbury works, Bradford, YORKS, 
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STONE BREAKERS. | j'x, BME32=_ Mtr, Verurons 


we Rs; Double the Extracting Power of earlier forms, and is one half the price, 
ee H A vi TION, Paris Exx 1900, 
THE “BLAKE-MARSDEN” IS THE STANDARD OF THE WORLD.) 2/\,fe OS" Two"aocs weotg ano One SLVER Mean 
80 Gold and Silver Medals (all Highest Awards). ie ope re ee wereren coh pleasure tn tastitying vo eheit oMieioneg.” G07 
THE RESULT of 50 years’ experience, capacity, stronger, more durable and | 2-=————' 
more rigid than any other. sed in the Stone Quarries, Mines, sigeg 
Corporation Depots and Government Works. 










ROBERT BOYLE & SON, Ventilating Engineers. 
64, Hotsozny Viapvor, LONDON. 110, Bornwai Sr., GLASGOW. 
CATALOGUE POST FREE ON APPLICATION. 


S a WS S 


xs 

















ADOPTED BY OVER 50 RAILWAY CO.’S THROUCHOUT THE WORLD. 


Possesses pronounced features of decided advantage not found in any other Stone Breaker. 


COMPLETE STONE BREAKING PLANTS, ELEVATORS, and MANGANESE 
STEEL JAWS ARE MY SPECIALITIES. 


Works of the largest capacity in the United Kingdom for this 
class of Machinery. 8839 


Nata? SSTOS 3 ° 
Le S . eve 
H. R. MARSDEN, LEEDS.||ccans Neglemtagrab 











AXMAN & CO., Ltd. 


London Office : 
COLCHESTER, ENGLAND. 78, Queen Victoria Street, E.C. 











DAVEY, P 








SINGLE AND DOUBLE-AGTING QUICK-SPEED ENCINES. 


I 2s t PAXMAN’S “ECONOMIC” BOILERS. caso 
ssn aiaiiain ancmeanaaies GAS ENGINES and GAS PRODUCING PLANTS. 


SAMUEL PLATT, L™ 


KING’S HILL FOUNDRY, WEDNESBURY. 0001 


BOLT & NUT PLANT, DROP STAMPS, POWER PRESSES, 
TUBE PLANT, DRAWBENCHES, & REELING MACHINES. 


HADFI ELD’S SHEFFIELD 
SHEFFIELD. 
TRAMWAY TRACK WORK. STONE & ORE CRUSHING MACHINERY. 


GEARING. 
HYDRAULIC CYLINDERS. 
CASTINGS FOR BRIDGES. 


SOLE MAKERS of 7983 


HADFIELD'S patent “ERA” MANGANESE STEEL, 


which is the supreme material for Tramway Track Work, the HADFIELD'S L’ SHEFFIELD 
Wearing Parts of OGrushing and Grinding Machinery, &c. ‘ 



















































a; _——_—— 


GROUP OF HADFIELD’S STEEL GEARING. 
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THE LEEDS FORGE CO., LTD., LEEDS 


LONDON OrFice: CAXTON HOUSE, WESTMINSTER. 











> 


—_ 


COVERED GOODS WAGON. 1S.R. EASTERN BENGAL RAILWAY (METRE GAUGE). i 


Simple or Compound AIR COMPRESSORS : for all Services and Pressures, 


PETER BROTHERHOOD, 


STEAM, ELECTRICITY, 
LIMITED, BELT or GEARING. 
PETERBOROUGH. 


London Office :— 
53, PARLIAMENT STREET, S.W. 





























; 





Special Features : 
ECONOMY OF DRIVING POWER. 
ACCESSIBILITY AND 
INTERCHANGEABILITY OF PARTS. 
DURABILITY. 

PERFECT AUTOMATIC CONTROL. 
EFFICIENT INTERCOOLING. 


{ “BROTHERHOOD, PETERBOROUGH.” 
Telegrams ) « BROTHERHOOD, LONDON.” 


70, PETERBOROUGH. 
Telephone {3e5, WESTMINSTER. 





CONTRACTOR TO THE BRITISH 


AND 


PRINCIPAL FOREIGN GOVERNMENTS. 


CENTRIFUGAL PUMPS. 


Diagram No. | is taken from the an- 
nouncement of a much advertised Pump, 
and explains that whereas the power 
curve A represents the performance of 
an ordinary Centrifugal Pump, the 
much advertised Pump is represented 
by curve B. Diagram No. 2 shows the 
power curve taken from the test of one 
of Gwynne’s Pumps, which shows that 
the curve A in no way represents the 
performance of Gwynne’s Pump, and 
the power curve of the Gwynne’s Pump 
keeps as constant as that of any other 


No. 1. machine on the market. No. 2. 


GWYN N KS [TD HAMMERSMITH IRON WORKS, W., 
"Y Aand 81, Cannon St., LONDON, E.C. 


Telegrams: GWYNNE, LONDON. 


Also Steam Engines, Circulating Pumps, 
Fan Engines, Petrol Engines, &. 
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uowowral AIR COMPRESSORS 


With the Pioneer of all COMPRESSOR PISTON VALVES. 
BAILEY’'S “KOSTER’S” PATENT. 
OVER 200 AT WORK IN MINES AND WORKS. . 





























FOR MINES. For WORKING 
PNEUMATIC 
BAILEY’S SYSTEM TOOLS. 
of 
“AIR-LIFT” SIMPLE, 
PUMPING, &c. COMPOUND 
AND 
ELECTRIC and TRIPLE- 
OiIL MOTOR EXPANSION 
DIRECT- STEAM- 
DRIVEN SETS. 7. Pe DRIVEN 
“NO GEARING.” > Saye] COMPRESSORS 











COMPARED WITH OTHERS— 
FEWER AND STRONGER PARTS, 
DRAWS IN DENSER AIR, 
CONSUMES LESS POWER, 
WEAR AND TEAR AND UPKEEP 
MUCH REDUCED. 













HIGH SPEED. 





HORIZONTAL ARRANGEMENT 


A most important feature with regard 
to Efficiency and Accessibility). 





NOISELESS. 








NO CHATTERING. IN ALL SIZES, 
7—10,000 
TWO STAGES IN Cubic Feet per Min. 


ONE CYLINDER. STEAM, BELT 








AND 
AS SIMPLE AS ) MOTOR 
THE SIMPLEST ee? yeivEN 


STEAM ENGINE. & 


BAILEY'S “KOSTER,” CLASS L, BELT-DRIVEN TWO-STAGE COMPRESSOR. VOLUMETRIC EFFICIENCY 93-96 ¥ 


Sizes of Belt- Class Letter and Number __... a! at L2 L3 L4 L6 L8 L10 
Driven Machines Free Air delivered per minute—cuble feet a oa 78 16 156 236 320 600 
oe Revolutions per minute... ...00 esses es Ss BO 225 200 175 160 160 146 





Sole British Manufacturers of the well-known KOSTER PATENT COMPRESSORS and VACUUM PUMPS, 


W. H. BAILEY & GO., Limite, Albion Works, SALFORD, WANGHESTER 


TELEGRAMS { 1, BEACON, SALFORD. LONDON: 16, FENCHURCH STREET, E.C. NAT, TELEPHONE, No. 991. 
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MAKERS OF 





WROUGHT IRON & STEEL TUBES 


FOR ALL PURPOSES. 


HIGH-PRESSURE MAIN STEAM PIPES, with WELDED or SCREWED-ON FLANGES. 
HYDRAULIC PIPES FOR HIGH PRESSURES. 
ARTESIAN WELL, OIL LINE, BORING AND CASING TUBING. 
LIGHT LOOSE FLANGED PIPE FOR MINES. 





JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. _ .. 


TELEGRAMS: “TUBE, GLASGOW. CONTRACTORS TO BRITISH AND FOREIGN GOVERNMENTS. 
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JOHN FOWLER & CO. (LEEDS), LTD. 


STEAM PLOUGH WORKS, a 6, LOMBARD STREE T, ‘ 
LEEDS. — Engineers, — LONDON, EC. 


























MAKERS OF 


THRASHING ENGINES, 
TRACTORS, 

ROAD LOCOMOTIVES, 
TRACTION WAGONS. 


Rif 








MAKERS OF 


STEAM ROAD ROLLERS 


STEAM CULTIVATING 
MACHINERY 


ANY CROP, 








LAND, | 
COUNTRY, yi 
ann CLIMATE (ies 

REFERENCES TO USERS IN ALL PARTS OF THE WORLD. - 
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During the past 12 months the Horse Power of the ‘“Zoelly” Turbines sold has more than doubled itself. 
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ROBERT STEPHENSON & CO., LIMIT ED, 


Locomotive Builders, Aree Grom. 
ESTABLISHED AT NEWCASTLE, 1821. NEW WORKS OPENED AT DARLINGTON, 1902. 














LONDON OFFICE: 


Sanctuary House, 


WORKS : 


Telegrams: 
Westminster. ROCKET, DARLINGTON, * 


Telegrams : 
ALTISCOPE, LONDON. 


Nat. Telephone: | 
No. 200. 
Telephone 


Codes: 
No. 650, VICTORIA. 


Engineering Standards and ABC, | 
Sa ha 


MAKERS OF % = 

ate % 

BRITISH ENGINEERING ° 
STANDARD TYPES. . 


LOCOMOTIVES “OF ALL _GAUGES AND EVERY VARIETY OF SERVICE! 








LATEST METHODS OF 
PRODUCTION AND 
PROMPT DELIVERY. 























Sole Licencees in Great Britain and Colonies for the Manufacture of 


NURNBERG GAS ENGINES. 


OVER 300,000 B.HP. IN USE OR UNDER CONSTRUCTION. 
Driven by Blast Furnace, Coke Oven or Producer Gas, 


2 Nerwbers, Gas Blowing Engines of 1250 B.HP. each, and 3 Nurnberg Gas Engines, 1500 B.HP. each, 
with Continuous Current Crees driven by Blast-furnace Gas, at Heinrichshutte, 
Hattingen-a-Rekr, Germany. 





THE LILLESHALL CO., Ltd., OAKENGATES, SALOP. ae Tmsoname: ENGINES, By. EOATES. 
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HE SMITH MIXER 


(PATENTED). 


UPWARDS o 3000 ar WORK 


THE SMITH is a Batch Mixer; it 
turns out the most uniform and perfect 
mixture. 

The most efficient machine on the 
market, will mix all kinds of materials. 

A batch per minute. 


SOLE MAKERS in the UNITED KINGDOM: 


STOTHERT sno 
PITT, Lr, 


BATE. one 





Fig. 978. 


MANUFACTURED IN ENGLAND. LONDON OFFICE: 58, Victoria Street, S.W. 
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Day, SumMMErRS & Co., Limited, 


NORTHAM IRONWORKS, SOUTHAMPTON. 











CONTRACTORS Several Sets 
= a of this 
Admiralty, Machinery 
War Office, are 
Russian Government, now at work 
Spanish Government, in various 
Egyptian Government, — parts 


Argentine Government. of the World. 





1500 TON HAULING-UP SLIP MACHINERY, 


Designed and Constructed by Day, Summers & Co., on their Patent Non-Fleeting Wire Rope System, which enables a vessel to be hauled up in 36 minutes. 
D., 8. & CO. ARE ALSO THE ORIGINAL INVENTORS AND PATENTEES OF 9047 


STEAM TRIPOD TRAVERSING SHEERS (Land and Floating). “sucisise 2c 
PRIESTM AN BROS | Works: HULL. London Office: 3, Laurence Pountney Hill, Cannon Street, B.C. 


GRAB 


DREDGERS, 
EXCAVATORS, | 














ELEVATORS. 





|THE PRIESTMAN SYSTEM | 


ADOPTED BY 


24 GOVERNMENTS. 





Users of the Priestman COAL GRAB write :— 
“We delivered 400 Tons (Coal), with one Crane in THREE HOURS.” ii 
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The Illustration shows our 8” Bolt Screwing Machine, which will screw and tap all 
sizes up to 3” diameter. It is fitted with our Patent Releasing motion, which enables 
the Dies to be released and the Bolt taken out without stopping or reversing the machine. 





JOSHUA HEAP & CO., 


Oldham Road Engineers’ Tool Works, 


ASHTON-UNDER-LYNE. 








Ltd., 








Visit our Stand, No. 62, at 
the World’s Great Mining Ex- 
hibition, Olympia, July 11th to 
gist, where our Patent Pipe 
and Bolt Screwing Machines 
may be seen in actual operation. 


New designs and types suit- | 
able for every purpose. : ; 





9063 








Our complete illustrated and comprehensive 
Catalogue will be forwarded free on request. 


MAY WE-SEND YOU A COPY? 


ete 








June 26, 1998] ENGINEERING, (SUPPLEMENT page x1] 


JOHN E BELLAMY, e 

















mackie i gt | wy CONTRACTORS 
ENGINEERS, | ae ee ke TO 

TANK fy) ADMIRALTY 

BOILERMAKERS. Ef | WAR OFFICE. 

| MILLWALL, ee ae, 








‘HIGH. ‘SPEED TOOL STEEL 
Brand. AW Brand. 


Specially suitable for Turning & Planing Tools, Milling Cutters, Twist Drills, &e. 
Thin Plates and Sheets of Ordinary or Alloy Steel, 


FOR ALI PURPOSES. 


STEEL SHOT TUBES for RIFLES & SPORTING GUNS 


-z SPHOTIALITY. 








GTURED AND SUPPLIED BY 


DR W.. 6. ARMSTRONG, wT NORTE a WW, ld, 


patent cascada worles, SENET or cee 
LONDON OFFICE: 8, G GE STREET, WESTMIN ., Rue de Seze, Paris. 
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HUDSWELL GLARKE & C0., LID., 


deeded eran EOUNDRY, LEEDS. — 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collieries, &, Made to suit any Gauge of Railway. 














_ Established 
1860. 





PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
SOLE MAHEENRS OF 


“RODGERS PULLEYS’ 


(REGISTERED) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. ” 


[= w) BAS & OI 


GAS & OIL 


ENGINES. 
ann SUCTION GAS PLANTS 


Anthracite, Charcoal, Coke, Turf, 
. and Brown Coal-Briquettes. 


be PETROL, BENZOL AND GAS ENGINES. 


PORTABLE OIL ENGINES FOR THE COLONIES 


(PACKED IN RUNNING ORDER). 


BENZ & C0... Rheinische Gasmotoren-Fabrik A.G., MANNHEIM 


AGINTS WANTED. 
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Limited, 


COVENTRY. 





No. 8 VERTICAL MILLING 


and 


PROFILING MACHINE, 


62 in. by 38 in. by 26 in., 
with Patent Dial Feed Motion. 








A Machine of large capacity, Se 
great belt power, and very 
easily handled. Specially suit- 
able for cutting out large dies for drop stamps, 


and for finishing locomotive and stationary 











IMMEDIATE ats + = 
SPIRAL SPRINGS ror au Purposes 


THETA TY 


7 sb . 
aR cn - . . 5 - . as ’ ? 
. a gai : H . 
* » — ee 


ah 5 
‘ ~ 
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Mess COCKBURNS LIMITED, 2Sii388%Snce, CARDONALD, 


NWeaxr GLASGOW . 
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' BEACONSFIELD ‘ssaid— 


“A character is an assemblage 
of qualities.” 


Tue WEIR PUMP 


is an assemblage of good qualities— 
hence its character. sss 


Economy. Efficiency. Reliability. 





London Office: 77, Billiter Buildings, E.C. G. & J i WEIR, Lp.. 


Newcastle-on-Tyne Office: 26, Mosley Street. 
Cathcart, GLASGOW. 




















SMITH & COVENTRY, L* 


MANCHESTER. 
The Robey-Smith Patent aii ve \ 


Bevel Wheel Planer Ale 


(Buck's and Smith & Coventry's Patents). 





Made in 4 sizes, 9fin., 16in., 24in. and 36 in. 





ALSO BUILD TO ORDER AND STOCK: 


Boring and Turning Mills, 30in. to 23 ft. 
Vertical and Radial Drilling & Tapping 
Machines. 


Stud Lathes. 


_— Machines of all types. 


Bevel Cut Machines, __ 
clung the the Robey -Smith & Bilgram. al’ 


Knowles’ Keyseating Machines. 
Slot Drilling Machines. 
Lathes, Planing, Shaping and .- =. 
Slotting Machines. 
Side Planing Machine. 
Brass Finishers’ Lathes. 
Pearn’s Lightning Tapers. 


a NO FORMERS RE REQUIRED. 


* Milling Cutters, &c., &c. 
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- A BELT OF UNIQUE QUALITY POSSESSING ADVANTAGES NOT OBTAINED IN ANY 
OTHER MAKE. : 


ogo} 8 =e" 


ote) Xo) isa 


BELTING 


A BELT OF THE BALATA TYPE 


BUT MUCH SUPERIOR, HAVING SPECIAL ADVANTACES OF ITS OWN. 
SPECIALLY STRETCHED. HARDENED EDCES 


HENRY A. COLE & Cv worxs' LIVERPOOL 


8161 








BALATA, HAIR, COTTON AND LEATHER. 














a UT 


GAS ENGINES _ 















STANDARD 
SIZES. 





From 200 B.HP. 
to 4000 B.HP. 





SIMPLE. 
RELIABLE. 
ACCESSIBLE. 


600 B.HP. TWIN CYLINDER GAS ENGINE DRIVING SPINNING MILL. 


— 





Moscrop Recorder Diagram of an ordinary day's run of above Engine. 


cemran sranmc, | MATHER & PLATT, 1. 


CLOSE GOVERNING. Salford Ironworks, MANCHESTER... 
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POTT, CASSELS & WILLIAMSON 


Telegraphic Address :— 


WoRrKS: MOTHERWELL, NEAR GLASGOW. “POTT, MOTHERWELL.” 


WESTON 
CENTRIFUGAL 
MAGHINES, 


BELT, ELECTRIC and WATER 
DRIVEN, 


With Solid Spindles, Ball Bearings 
and Self-Adjusting Buffers.  ,,, 



































SET OF SIX WATER-DRIVEN MACHINES. : Catalogues on Application. 


LOCOMOTIVES 


For Contractors, Planters, Shipyards, Collieries, Mixed Traffic, &c. 











PORTABLE 
RAILWAYS 


WACONS 


| OF ALL 
"= | OESCRIPTIONS. 


occa Lemna, a a 7312 


NEW 
CATALOGUE 


16th EDITION 
NOW READY. 


—— 








— $< 


W. G. BAGNALL, LTD., 


STAETEORD. 


Codes used —“ Engineering,” “A BC,” and “Bedford McNeill’s.” Telephone—No. 15. Telegrams—Bagnall, Stafford. 
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/FIRE\ SOL 


ol =| 








| STAND PIPES] is its 
| Tt ECLIPSE” ~\ 
| SWINGING 

| FIRE HOSE 


REEL. 


INDIA 
RUBBER | 
,. GOODS | 
MECHANICAL 


AND OTHER 
ad Oh add OS oS 


3 





SOLE MAKERS 


estes) amet eno BELTING 46 


MILLS & 


wecamec) | HE BELT 
HOSE COUPLINGS FOR MAIN DRIVES. 


HYDRANTS 37 Years without 
a single aw 


AY: ov oF iI! Pe, 


ww “E REDDAWAY & CLT? 7 


( Froprie‘ors of the § Sph inCter 


we 


LONDON: 
50 & 51,LIME ST, E.C. 








OF MAKERS OF 
ANUIINT NIN 
SPHINL ICH Gh | 
Ui till LIA Will 


‘ARMOURED 
"HOSE 


x ake 


© at WEAR EQUALLY 
et WELL 1 DAMPos DRY 


ATMOSPHERES ano 's 
NOT AFFECTED BY HEAT OR COLD. 


NONE GENUINE WITHOUT ONE OF OUR TRADE MARKS: | 
ws - 
ro 


Hose & Engineering Co.) 


MILLS & HEAD OFFICES: SECTION 


PENDLETON. aie 


MANCHESTER LISTS 

















AS BUILT FOR 











3-TON ELECTRIC GANTRY DERRICK CRANE 


THE GOVERNMENT OF WESTERN AUSTRALIA FOR FREMANTLE HARBOUR. 


SPECIAL FEATURES: 


THE LOAD 18 DERRICKED IN AND OUT HORIZONTALLY. 
RAPID DERRICKING MOTION WITH MINIMUM CURRENT CONSUMPTION. 
MAXIMUM SIMPLICITY AND EFFICIENCY OF GEARING GUARANTEED. 


APPLEBYS Li. 


An Amalgamation of 


JESSOP & APPLEBY BROS. (Leicester and London), Ltd., and 
THE GLASGOW ELECTRIC CRANE & HOIST CO., Ltd. 


With which is Incorporated 


THE TEMPERLEY TRANSPORTER 
COMPANY, 


See Our Working Exhibit, 


FRANCO-BRITISH EXHIBITION, 
‘Stand 231, Building 49, Machinery Hall. 























HOISTING ANpD 


PLANT 











TRANSPORTING 


— OF ALL KINDS, —. 


Works :— ; 
Glasgow and Lelcester. = 


58, VICTORIA STREET. 
LONDON. sw. 
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UPLER (M.C.B. TYPE). | onitZxie sneer Ut ioe 


W. S. LAYCOCK’S PATENT AUTOMATIC. co 










W.S.LAYCOCK Lt?" | | ~ LONDON OFFICE. 
VICTORIA WORKS, MILLHOUSES, , , ™ 775 QUEEN VICTORIA'S TEC. 
SHFFFIEFLD 


BREUER SCHUMACHER & CO., LTD., 


KALK, near GOLOGNE. 


MACHINE TOOLS. 
AUXILIARY MACHINES 


For Metallurgical Works. 


= 


ROLLING MILL PLANTS. 
HYDRAULIC MACHINERY. 


Saat bs ea ee age es am British, Colonial and Export enquiries to be forwarded to us 
PORTABLE HYDRAULIC RIVETING MACHINE. through our London Agents, at 


21, LIME STREET, “LONDON, E.C. a 


Telegraphic Address: HIERRO, LONDON. Telephone No, : 2565, AVENUE. 



































eT: 


Jig ig 

















—_ 








nensanarnee Ned 
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MASONS GAS POWER CO., LIMITED. 


Levenshulme, MANCHESTER. 


Gas Power Ptants. 
Gas Propucers. 
FURNACES. 


Economy with Efficiency. 














RESULTS SPEAK VOLUMES! 





>; We manufacture Lathes 
F for making this class of 
7 Studs, Pins, Shafts, &c., 
E in quantities from one 
af up to any number. If 


= | you use such, it will be 





, ' to our mutual advan- 
TAAL | ae; 
‘ : > tage, if you favour us 


with your enquiries. 


ail em cena ome Hi a A a a PPPOON ADDN ) See next advertisement. 





—— tdiSpten pe ee fale Be 


JOHN LANG & SONS, JOHNSTONE, near GLASGOW. 
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STEAM HAMMERS, — 
FORGE PLANT, — 
5 ROOTS BLOWERS, — 


FOUNDRY PLANT, — 
LIMITED, CENTRIFUGAL PUMPS 


AND FANS, — 

BRADFORD nepicademes 
sd THE BRADFORD PATENT 

BOILER FEED PuMP. 
eeraoauesonflPPLicariOn 






































Under New Patents. 


~ NO SHUTTLE VALVE 
WERF GUSTO, FIRMA A. F, SMULDERS, SCHTEDAM, "223 


SHIPBUILDERS AND ENGINEERS. 

















BUILDERS of the MOST IMPROVED DREDGE PLANT of the LARGEST 
DIMENSIONS and OUTPUT. 








i ' 
E 2 
: E 
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a = 
KS a I 
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BOILER WORKS AT GRACE-BERLEUR, NEAR LIEGE. 5549 
ROOF AND BRIDGE CONSTRUCTION. BOILERS. @F EVERY SYSTEM AND POWER 
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DARLINGTON FORCE CO., LD., DARLINGTON 


Telegrams : “‘ Forge, Darlington.’’ Aub: Office : Ss Fenchurch Street. 








STEEL CASTINGS. 
SONIDUO NOU! 8 133.18 





CAST STEEL STERN FRAME FOR CUNARD TURBINE LINERS ? 


“LUSITANIA.” aww “MAURZETANIA.” 


CONTRACTORS TO THE ADMIRALTY AND ON INDIA AND WAR OFFICE LISTS. 


THE CONSOLIDATED PNEUMATIC TOOL CO., Lm 


MANUFACTURED AT OUR OWN WORKS, THE LARGEST 
PNEUMATIC TOOL WORKS IN GREAT BRITAIN. 


Rook DRILLS, “tittie Giant” DriLt, 
Hand and Tripod Type. 

Send for 
Catalogue 
No. 22. 




















Reversible 
and 


non-reversible. “WHITELAW” DRILLS. 


Simple 
Construction. 







Made in 


several 
Made sizes, 


in 
three 
sizes. 















Very 
accessible. 


Fitted with 
telescopic 
feed if 
desired. 


PORTABLE 
ELECTRIC 


DRILLS, ra “ KELLER” 
HOISTS, &c. BOYER HAMMERS. 


Pneumatic . 


AR HAMMERS. 


COMPRESSORS, 


All types. 


Two Speeds. 


Simple 
Construction. 





Telegrame—CAULKING, LONDON 


suet Palace Chambers, 9, Bridge St., Westminster, S.W. Tacha say SEaeies 


; (WHERE: ALL COMMUNICATIONS. SHOULD BE ADDRESSED). 
‘oogitaen santana sasnenaenencs, Works: FRASERBURGH, N.B 
: t 


ELECTRIC TOOLS can be seen in operation. INSPECTION INVITED. 6210 














72 [SUPPLEMENT page xx11] ENGINEERING. (June 26, 1908. 


BROWN BAYLEY'S STEEL WORKS LY 


SHEFFIELD, 








Manufacturers of Steel by the “Siemens” and “Bessemer” Processes. 





Makers of ... 


Tyres, Axles & Springs Special Guaranteed , 
SPRING STEEL Spiral, Volute, 


for Railway Locomotives, Railway 











AND 
Carriages and Wagons, and also for for Railway Locomotive, Carriage and 
Wagon Springs, and for Road Van, Dray 3 > 
ELECTRIC CARS. ae a ce Conical Springs. 








STHHI FORGINGS. 


Special Steel Blooms and Slabs. 





London Office—Suffolk House, 5, Lawrence Pountney . Hill, Gannon Street, E.C. 


Telegraphic Addresses—‘‘ BAYLEY, SHEFFIELD,’’ ““BALI, LONDON.’’ 8976 











GEARED UNGEARED 


TRAVELLING TRAVELLING 
“TROLLEY. TROLLEY. 
4 Ton to 5 Ton. 











Pulley Bioecks. 
Travelling Pulley 









































Maxi Biecks. 
TRAVELLING PF tipo 
— Max PULLEY Travelling Crabs. 
. LOCK, 1 
4 Ton to ; 
5 Ton. 
Maxm UNCONDITIONAL OFFER. 
Plc ng nd Maxim” and “Victoria” worm and spur-geared Pulley Blocks 
for Top Flange will be sent on approval to any user at my own expense. I 
of Girder. : f = 
ne Benes UPWARDS OF 100,000 “MAXIM” & “‘ VICTORIA” 
rues Secon. BLOCKS SOLD IN ABOUT 16 YEARS. 
6 Cwt. to 5 Ton. WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 





IMPORT ANT The framework of the various apparatus shown above is in every 
Maver °~ case composed of WROUGHT STEEL PLATES and FORGINGS. The 
phy en chain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel 
Self Sustaining. and the brake is self-acting and sustains the load at any height. 8972 
4 Ton to 10 Ton. 
When you buy a 1 ton “Maxim” or “ Victoria” Block it is tested with a load of 14 tons, BUT 80LD AS A 1 TON BLOCK. 


=. J. T. GODFREY, 


} CONTRACTORS TO HIS MAJESTY'S COVERNMENT. 
10 Ton t0:19)Ton, Foie Slee Ear SI ; High Street, LOUGHBOROUGH, Leicestershire, 


rm 














ra 2% 
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DREDGING PLANT 

























































































Up to the Largest Bow and Stern Well Centre and Side Ladder Bucket 
Dimensions and Capabilities. Barge-Loading and Hopper Dredgers, Suction Dredgers, 
DELIVERED OOMPLETE OR Hydraulic and Mechanical Agitators, Discharge Pipes and 
SHIPPED IN SECTIONS. s 
Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
ON WAR OFFICE & ADMIRALTY LusTs. | Tugs, Ferries, Paddle and Screw Steamers. 
.S 
Telegraphic Address : ; c~ eee AN 
“ DREDGER, PORT-GLASGOW.” Ni “Sq en Bel 
a \ 
H — ng V 
| on : 
; c I +7] te ty = so 
<iee a ee ee a 
a ee eee pas? 1 Moun ly 
“= gat | seni =} if Ahh ia 
alla didi FE . 
Barge Loading Bucket Dredger (No. 156), by Ferguson Brothers, x fj 
for Mersey Docks and Harbour Board. IN / GOLD 
) wy, / 
Spare Gear and Renewals Supplied. ‘ / 





/ 
, / DREDGING A 


FERGUSON BROTHERS, ia . of SPECIALTY. 


Shipbuilders and Engineers, ee 


PORT GLASGOW. F 


r Smith’s Patent re Yee 


Screw Boss PULLEYS 


Tens of Thousands in use throughout the World. 
Self Fixing. No Keys or Keyways. 



















Finished Belt Shafting. 
Pulleys Couplings. 
of every description. Hangers. 


Fast and Loose Wall Brackets. 


Flanged _. Wall Boxes. 
Step Cone _ Loose Collars. 
Pulleys. a : Smith’s 
Smith’s Patent Patent Swivel 
Independent Adjustable 
Grip Shaft Self-Oiling 
Couplings. Plummer Blocks, 


Complete Catalogue ot SHAFTING, FITTINGS and PULLEYS on application. 


SMITH & GRACE screw soss putter co, to, | HRAPSTON. 


LONDON: 86, Queen Victoria Street, E.C, Telephone No.: 152, Banks, Telegrams; GRACE, THRAPSTON, Telephone ; 19 P.0., Thrapston, pate 
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SAFETY oF CRANES; 


ensured by using 
DENISON’S Patent 


Overload Detectors. 





STAND No. H 95, 
at forthcoming 
MINING 
EXHIBITION, 

in JULY 
(OLYMPIA). 





RINGS A BELL WHEN CRANE OVERLOADED. 


SOLD MAKERS: 


SAM“ DENISON & SON, Lassi 
Far Hunslet, nr. Leeds. 


/ SMOOTH-ON N 
Repairs - 
Leaking Seams. 











Smooth-On Iron Cement No. 1 
and Smooth-On Elastic Cement 
are unequalled for stopping leaks 


of steam, water, fire or oil. Our 
new illustrated book will tell you 
all. Write for it. 





AGCGEPT NO SUBSTITUTE WHICH MAY BE 
OFFERED AS JUST AS GOOD. 


SMOOTH-ON MFG. CO. 


JERSEY CTY, N.J., U.S.A. 
English Branch: 
8, WHITE STREET, MOORFIELDS, LONDON, E.C. 








5108 





THE POWER GAS CORPORATION, | LTD. 
39, VICTORIA STREET, LONDON, S.W., and ST — 
SOLE | In GERMANY-—The Deutsche Mond-Gas und Neben Produkten Gesellschaft, 
In U. 





Sodingen, Westphalia. 
U.8.A.—Messrs. R. D. Wood & Co., 400, Chestnut Street, Philadelphia. 
AGENTS In CANADA.—The Canada Foundry Company, Ltd., Toronte. 
In JAPAN.—Mr. H. J. Ibbotson, 22, Yamashita Cho, Yokohama. 





Longest Best 
Experience, Results, 
Working | ‘ 
with | Proved 
Bituminous |@e= == by 
Slack.  |guemaia - Experience, 
9212 
saeco. leawied to a- A part of the Brora with aoe on Pay lh 


PLANT CAPABLE 270,000 Mo ALREADY SOLD. 


Ashmore, Benson, Pease & Co., Ltd., Stockton-on-Tees. See last Advt. and next week. 


WILLIAM RYDER L~ 


141, Folds Road, BOLTON. 











THE MAKERS OF 8196 


THE RYDER FORGING MACHINE. 








\ 


oN 


Sawing Machine for Hot Iron, Coke Breakers, &c: 
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THE 


Gas Powere By-Propucts Co.. | RAPIDITY, 
59, Bath Street, GLASGOW. ‘ fF EFFICIENCY, 


SIMPLICITY, 
ECONOMY. 





These are outstanding features of the 


RANSOME 


ge Matic cntine sven anecionensmet HW COONTCRETE MIXER. 
Gas Producer Plant | Manufactured by 








WITH RANSOMES & RAPIER, LTD., 
AMMONIA AND BY-PRODUCTS RECOVERY. IPSWICH. 


STEEL WORKS, 
CHEMICAL WORKS, 
GEMENT WORKS, poze 


AND ALL CLASSES OF DOWER 


HEATING AND MELTING PROCESSES, 


&e., &e. 


















Hall's Patent 
COMPOUND DIRECT-ACTING 
BOILER FEED PUMP. 














The great importance of a thorough mixing in order to 
produce concrete of uniform standard quality throughout 
is recognised on all hands. 








ECONOMICAL 

Effective and Rapid Mixing in the Ransome Concrete Mixer 
AND is obtained by means of an internal arrangement of scoops 
causing a constant backward and forward movement of 
EFFICIENT. the materials, which answers the double purpose of efficient 
mixing and of dropping the concrete into the discharging 
- chute when it is placed in position. Thus, with this Mixer, 

there is 
This Pump is made in response NO TILTING TO DISCHARGE CONCRETE. 


to a demand for greater economy. 


nis eneiiiiiies of oteam te culy WRITE FOR PARTICULARS 


& FREE BOOKLET. 








. half that of the ordinary commonly 
ey: accepted Boiler Feed Pump. 
, a RANSOME-VERMEHR Macninery Co. 
. a poe 7 erevees SOPHO TOSOE TOD 
’ OS empiri a 505, Caxton House, Westminster, S.W. 072 
LsO AT— 
J e HALL & SO NS [| TO: P.O. BOX 3256, Johannesburg, 1, Mission Row, Calcutta, 
. e 5 SOUTH AFRICA. BRITISH INDIA. 
BINGINEZEDRS, 6387 28, Steglitzerstrasse, BERLIN. Vasagatan, 15, STOCKHOLM. 





PATER BOROU GE. 
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oERPER >. 
ROCK DRILL. 


AIR COMPRESSORS 


ALL TYPES. 


WELL-BORING TOOLS. 
SCHRAM, HARKER & 60. 


ENGINEERS, 8060 


CANNON STREET HOUSE, LONDON, E.C. 
Telegrams :—SCHRAM, LONDON.” ABO Code. 


THE BROWN HOISTING MACHINERY Co., 


CLEVELAND, OHIO, U.S.A. 


QEtAMWES or ary pescriPrions. 





TS 


if z nfl 











ECONOMY 
in BOILER FEED 


INTERCHANGEABLE 
VALVE BOXES 


CAN BE CHANGED 








INSTANTLY. 
MINIMUM 
FLOOR SPACE. 
USUAL STOCK SIZES. 
GREAT 4” x1}"x3” 
4° x 1?” x 3” 
ADVANTAGES, 4°) <2) x3" 
54 x 2} x4 
5s” x 22” x 4” 
PRICE Bex3? xa 
77 :xs” xG? 
REASONABLE, {. x3). 
7 


Ty ue -ee 


SUITABLE FOR ALL PURPOSES. 


PHCENIX ENGINE WORKS, 98046 
Cranbrook Street Old Ford, 


LONDON, EH, 


View with Valve Box Removed. 


J. J. LANE,.L™ 


















LUNKENHEIMER 
“HANDY” GATE VALVES 


For Low Pressure, Steam, 
Water, Gas, Oils, &&c. 






















Unequalled for 

working pressures 
not exceeding 
75 Ibs, 
















Have two seats and discs. 









Discs will seat independent of each other 
owing to the ball and socket joint between them. 






\ 


YOUR LOCAL DEALER SHOULD HAVE THEM, IF NOT, WRITE US. 








THE LUNKENHEIMER COMPANY 


Largest Manufacturers of High Grade Engineering Specialties in the World, 
General Offices and Works: CINCINNATI, OHIO, U.S.A. 


( NEW YORK : 66-68, Fulton Street. 







CHICAGO: Lake and Dearborn Streets. 
RANCHES - LONDON, S.E.: 35, Great Dover Street. 
B AUSTRALIA: A. ASHER SMITH, 56, Market Street, Sydney. 
SOUTH AFRICA: A. PARGITER & CO., Johannesburg. 






9042 






us | 

















(CLIFTON & WADDELL, 


METAL SAWING SPECIALISTS, 
Johnstone, near Glasgow. 








=e: $720 


ao eis he 


36 in. HOT SWING SAW, Motor-driven, made in sizes up to 84 in. diameter. 








Also BAND SAWS, CIRCULAR SAWS & HIGH-SPEED DISC SAWS 

















June 26, 1908.) 





ENGINEERING. 


(SUPPLEMENT page XXVit] 77 | 











RENOLD GHAIN DRIVES for 400 HP. 





The Chains drive from Electric Motor to Hauling 
Drums on a Coaling Plant. 

Two Chains are used for each drive, and the Springs 
provide a compensating arrangement which 
equalises the pull. 

The Spring Chain Wheels weigh over 2 tons each, 
and are the largest ever made. 





Pinions ... 28 teeth ... 153 in. dia. ... 286 revs. per min. 
Goring Whe ... 4 , «5 OD By . Hy gg 
Chains 1? in. pitch, each 8 in, wide, 70,000 lbs. Breaking Load. 


: HANS RENOLD LTD., MANCHESTER. 


8373 








~ Contractors to > Admiralty, War Office, India Omice, &e 


ANNESMAN 


WELDLESS STEEL TUBE 


In lengths up to 40 ft, 


















ay oo eter ne — 


———————— | 


ELECTRIC LIGHT, TRACTION, AND 
TELEGRAPH POLES, 
TROLLEY BOOMS, LAMP POSTS 
As supplied to numerous Corporations. 


HYDRAULIC TUBES 
BOILER TUBES. 


GAS, WATER, AND STEAM TUBES AND 
FITTINGS. 


COLLIERY FLANGED PIPES. 
SPIGOT AND FAUCET PIPES. 
GAS CYLINDERS. 
PNEUMATIC HOISTS, &c. 

BRASS AND COPPER TUBES. 











Tah 
BRITISH MANNESMANN TUBE 
Cco., Ld., 


SALISBURY HOUSE, LONDON WALL, E.C. 
WoOoRES: LANDORE SOUTH WALLED. 











og Fire rym 


" an> | col ae 
at ie in 





MACHINE GUT GEAR WHEELS 


SPUR OR BEVEL. 





— AL80 — 


Rawhide 


— AND — 


Mortice Gears. 


8139 


John Smith & Go., worxs, Carshalton, Surrey. 


Telegraph : “ Telephone : 136, ACCRINGTON. 


Anderton's Patent Downtake Superheater, 
AND Anderton's Patent Separately Fired Superheater, 


LANCASHIRE, CORNISH and other BOILERS, 


CIVES PERFECTLY DRY STEAM AND SAVES 16 TO 20 PER CENT. 


Can be fixed to existing boilers without trouble. 
TOP BOXES MADE OF MILD STHEL PLATES. 











BOILER, ACCRINGTON,” 








Superheaters applied. 
work at any Pressure. 


i 
= 

+ 
“a 
“ 
“ 
- 
rr 
ue 


Ye, 
2 Mi. 


¢ 


Every Boiler should have one of our 


New Steel Boilers made any size and te 
NEW BOILERS ALWAYS IN STOCK. 


ek 





ANDERTON & SONS, ANTLEY BOILER WORKS, 
ASCOORINGTON. on 
London Representative: SYDNEY P. FRASER, Broad Street House.- 














ns ome 
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MILLENNIUM 





Machine Part bent completely round. 





WROT IRON CASTINGS 


are made from the purest wrought iron, and are 
extremely ductile, They require no annealing. 
CAN BE roses. TWISTED OR BENT TO 
ALM OST ANY SHAPE. 


Absolute Reliability has proved them eminently 
suitable for use in Motor Car Cmanrestis. 


Send for further 


The BRAINTREE CASTINGS CO., 


Chapel Hill Foundry, BRAINTREE, ESSEX. 



































2s SUCTION GAS 
3 PLANT 


} For Anthracite COKE and 
CHARCOAL FUEL. 





Will work perfectly 
from 
FULL LOAD to NO LOAD 
or drive 
TWO or more ENGINES; _ 
an 





o DE BERCGUE & 60., 


LIMITED, 


MANCHESTER. 

ALLEN’S PATENT 
PNEUMATIC 
RIVETING 
MACHINES. 


FORTY DIFFERENT 
FRAME PATTERNS. 
9020 








Illustration shows 
No. 2 MACHINE, 
Gap 24} in. x 14in., 
FOR RIVETS 1 In. DIA. 











from 








ONE PENNY Gold Dredgers. 
PER HOUR. 


Telegrams : 
“ LOBNITZ, 
RENFREW.” 


One Suction Plant. /Stern Wheel Steamers, 
10 To 20 HP. ror |Ocean Cable Steamers. 






Bucket and Suction Dredgers 
of all Sizes. 


Sole Makers 8641 
of Patent Rockkhreaker 


for rock excavation under water without explosives. 











JOHN BROADFOOT « SONS, 


Limited, 
ww BiTrEin ox, 





PRICES ON APPLICATION. 8402 


GLASGOW. 
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Latest Awards :—Bordeaux Exhibition, 1907, GRAND PRIX. 
Milan International Exhibition, 1906, British Section, TWO GRAND PRIX. 





AIR COMPRESSORS 


Worthington Duplex Two-stage Fork Frame Slide Valve Compressor, 
with Meyer Steam Valve Gear. 





TELEPICNES :— 
302 and 303, 
BANE. 


WRITE FOR 
SPECIAL 176 PAGE 
COMPRESSOR CATALOGUE. 


WORTHINGTON 


PUMP COMPANY, LIMITED, 
With which is Incorporated the European Business of :— 
THE BLAKE & KNOWLES STEAM PUMP WORKS, 
Registered Offices :—168, QUEEN VICTORIA STREET, 
L.ONDON, #.C., 
and Principal Cities and Towns throughout the World. 9107 


TELEGRAMS and OABLEs :— 


‘* PUMPING, LONDON.” 
“STEAMPUMP, LONDON.” 





Robert Warner & Co. (Engineer's), 


LIMITED, 
Hydraulic and General Engineers, 


97, QUEEN VICTORIA STREET, LONDON, E.C. 


And Engineering Works, WALTON-ON-NAZE, ESSEX. 





CENTRIFUGAL PUMPS. 


Makers of every description of Reciprocating Pumps for fixing above ground or in wells, 
Turbines, Windmills, &¢, 


Chain Pumps, Steam Engines, Gas Engines, Water Wheels, 


Telegraphic Addresses : “ HYDROLOGIGAL, LONDON”; or ‘‘ FOUNDRY, WALTON-ON-NAZE.” 
Telephone: P.O. 8154, OznrraL ; and P.O. 5, Wavton-on-Naze. 8840 


hbbbb646 6 4 oo 4, 4,4 4 4&4 4 4 4 btn bt btn inde é 
Pn in i Mi Mi Mi, A, Mn, Le, Me, Mn, A, An, An, A An, An ln, A, ln, A, An A, Mn, An An, A An en. Alin, Ul 


‘“*THE LANCASTER” (R.T.M.) METALLIC 


PACKING 


First Orders sent “ON APPROVAL.” 


“There are others,” but if you try “The Lancaster” YOU WON'T WANT THE REST. 


IN QHITMPPEPPPIIA 2r-ncon 


superseding other 
makes. 


oe 
They have been = 
a 
- 
de 
oo 











changeable, and 
on receipt of a 
gauge ofthe Piston 
rod and the date 
of order, any part 
can be replaced by 
return of post. 


supplied to the 
British & Foreign 
Navies, and have 
been largely taken 
up by the leading 
Engineers,Colliery 
Ownersand Manu 
facturers. 


Niustrated Cata- 
logue and List of 
Users sent Post 


TAR 


We have rezeived the following report from the Irwell Bank Cotton 
Spinning Company as to the working of “The Lancaster” Metallic 
Packings on 


the Largest Cotton Mill Engine in this Country :— 


“The two sets of 8} in. and four sets of 7} in. Metallic Packings you supplied for our 
3000 HP. Engines (200 Ibs. BP.) a few years ago, are giving us every satisfaction. 
They are perfectly steam-tight and have not yet worn the tool marks out of the rods.” 


LANCASTER & TONGE, Ld., penoeton, MANCHESTER 


Sole Makers of ‘‘ The Lancaster’’ Pistons, Steam Traps, Steam Dryers, &c. 
CONTRACTORS TO H. M. GOVERNMENT. 8926 
. a A, oA, Dp, A Ap Dp a hb, bd». >» » >.» » >» >» 


ddasdddadided 














.(4.4444644444664 64 44 4 4 4 4 4 &, » 2 4 di i dp ip ip in tn 


Am, Mn Ah Mn Mn, A, Mn Mn A, A, An Mi, Mn, A A, An, An A, A, An A A, ln, Mn, A, A A, A, A, An, Ln ln, 











ORE PRORE PE i) ROROPCO PO RO HB 


STANDARD MARINE ENGINES 


Over 100,000 HP, in service in all parts of the World, 





500 °HP.: Double-acting Standard 1 Engine. 


Expressly designed for: ‘Cruising Yachts and Working Boats » of ‘all descriptions.< 
Large bore and stroke, moderate revolutions, and high mean effective pressure. 


Hien SUSTAINED SPeep. A Marine In THE Fut SENSE. 





Russian Torpedo Boat equipped with Standard Motors. 


Sales Agents: SHEFFIELD ENGINEERING CO., London, England. 
Write for Catalogue. 


STANDARD MOTOR CONSTRUCTION 00, 


180, Whiton Street, JERSEY CITY, N.J., U.S.A. 
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ENGINEERING, 


HYDRAULIC & ELECTRIC 


LIFTS, CAPSTANS, 
COAL TIPS, : 
COAL 
CONVEYORS, 


COMPRESSORS. 


VACUUM PUMPS. 
FORGE HAMMERS 


a 
*H 


HYDRAULIC and 
ELECTRIC 


CRANES, 
PRESSES, 
PUMPS. 











Makers of 
Wrought and 
Cast-lron 
Water Towers 
Water Tanks, 
Pumping Ma- 
chinery, 
Double- Faced 
Sluice Valves, 
Penstocks 


AFD 
Hydrants for 
ater and 
Sewerage 
Works. 





Makers of 
Wrot., Cast- 
lron or Steel 

Bridges, 
Cast-/ron 

Cylinders, 
Screw Piles, 
Jetties, Piers, 
Caissons for 
Dock Gates or 

Entrances. 


HANNA, DONALD AND WILSON, 


ENGINEERS, IRONFOUNDERS, SHIPBUILDERS, and GOVERNMENT CONTRACTORS, 
ABERCORN AND ABBEY WORKS, PAISLEY, N.B. 


Made for Pelotas and 
Rio Grand de Sul 







ALBERT BRIDCE, CLASCOW. 














——— ee 


LICHT DRAFT PADDLE & SCREW STEAMERS. 





The Stern Wheeler ILAGAN carries £0 tors all told at 2' 8’ draft. 


BUILDERS OF 
Mail and Cargo Steamers, Steam Yachts, 
Launches, be Fd Boats, Schooners, Light- 
Draught Paddie and Screw Steamers, 
Dredgers, Hopper Barges and Tug Boats, 
ist and 2nd Class Torpedo Boats for the 
British and Greek Governments. 





A. er * =~ ee a . ” 
STEAM YACHT BUILDERS. 
For cruising purposes or for high rate of speed. | 











WROUCHT-IRON 


















MASTING SHEAR LECS ¢ i P evan of q 
Made for the Greek Yi) i) " 
Soe 4 VA! IR "taste i 
UNA fis ravelling | ‘ 
Y/) KY Bin _|\ and Nooo : 
f \Y  \\ Cranes, Land Uff 
Lm and Marine 
M ~ Boilers, 
/ \g me Wrought-lron 67 
| Nave ond ; 
= t “ ef ‘ee! Buoys, 


; _ Makers of 
Gas Appa 
ratus, Ex- 
hausters, de. 
lron 
Buildings, 
Iron Roofing, 
Cast and 
Wrought-lron 
Tanks for 
Gasholders, 
Valves, 
Connections, 
Stills, 
Retorts, &c., 
for Gas and 
Oil Works. 
8011 





ies ii 


ERECTED FOR THE CLASCOW 





(Established 1851.) 








Actien-Gesellschaft | 


Qberbilker Stalilwerk 


DUSSELDORF. 


POSS SSSSSO+SOOOS 


WHEELS 


STEAM TURBINES 


forged of 
FLUID-PRESSED SIEMENS-MARTIN and 
NICKEL STEEL, 
rough turned and finished. 























Representatives for the United Kingdom: 
ZEITz & CO., 
21, LIME STREET, LONDON, E.C. 
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~ McKENZIE & HOLLAND. Ltd. 


Railway signalling of every description. 


POWER SIGNALLING 


carried out in conjunction with 
THE McKENZIE, HOLLAND, & WESTINGHOUSE POWER SIGNAL CO., LTD. 


Head Offices: 58, Victoria Street, London, S.W. 


oe Works : a + 2 oneentate Fngland. ee eee | 













9217 





Tear PATINT 


DE LAVAL STEAM rR 


For Driving Factories, Dynamos, Pumps, Fans, &c. 





Made from 1} to 500 Horse Power. — 
4760 TURBINES now in use, amounting to 176,000 HORSE POWER. 


GREENWOOD & BATLEY, it, 


226 B.H.P. De Laval Patent Steam Turbine Motor. x EI FE TD Ss. 


eal ie os Pe & WOoD, La.. 


REMOVED 
from Farringdon Works, Shoe Lane, LONDON, to— 


UNION FOUNDRY, DERBY. |[iB | 


Lonpon Orricz:— 
175-177, SALISBURY HOUSE, LONDON WALL, E.O. 






































MAKERS OF GAS ENGINES, 100 to 2000 HP. 


DELLS & DISTILLING PLANTS | 


FOR ALL PURPOSES. 


-HIGH SPEED | 
‘TWIST DRILLS. 


| TAPER AND STRAIGHT SHANKS. | stocken IN e4ths and ¢ mim. © 


EF C. WR ICLEY & C0 Lr, IMMEDIATE DELIVERY FROM STOOK. | , 
» SEND FOR LIST. ies | 
greed Lane waves, 


ak os 
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THE PATENT “HELICOID”. bn, THE BAYLISS EUREKA” 


SOCK: NUT. oo 
— LISTS FREE a— 


SAMPLE NUT FREE. \y 





ca . ALSO MAKERS OF IRON FENCING, — i 


<li VICTORIA WORKS, WOLVERHAMPTON. 


AND 159 & 141 CANNON ST LONDON. E.C. 





Cy 




















A MODERN SHAPING “MACHINE. 


™.. 24 in. Stroke. 


2 Spealts_ for itself ly ~ "15 ft. Bed. 








aa 


J’ 
J 


f 7 ome 
bs ' —— ‘a 
Pa . Le Pe <2 t 
\ aa 4 "kwk Si, eek oe ay ™~ . nay asi 
$38 ~ a ee 
gi: 7 ¢ , tale 


J. BUTLER 7¥ Tar VICTORIA IRONWORKS, “HALIFAX. 




















HORNSBY 








Oil GAS SUCTION 
ENGINES. ENGINES. | GAS PLANTS. 
RICHARD onl 8 SONS, = Grantham ¢ Stockport. 
ety Hs, 1, Qn MS 2a: |, Lower Ormond Quay. | Banke Steet | ‘Comer st Ray & Soecs street 





See Gas. Engines | working at the FRANCO- BRITISH EXHIBITION, on Stand 30, Gas: Gasenenic s’ 
Beh _Machitiery’ Hall ; _and at Messrs, JOSEPH" BAKER’S MODEL BAKERY, Pavilion 63. 
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Manufacturers of SIEMENS’ ACID. STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE Hai, otal ‘BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. r 


THE GLASGOW IRON & STEEL CO., oes: 


WISHAW, SCOTLAND. 


GUEST, KEEN & NETTLEFOLDS. LIMITED, 


Bin MiInG HAM, 


MANUFACTURERS OF 


_ WESTON'S DIFFERENTIAL RATCHET BRACES. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
METAL THREAD SCREWS & SHANKS, CLOUT NAILS, 
SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 


ESE 


etittc— 


BSTABLISHBEDYD i'790. 
TELEGRAPHIC ADDRESS - - “PLENTY, NEWBURY.” 


PLENTY & SON, 


ENGINEERS, NEWBURY, ENGLAND, 


Contractors to the Admiralty, War Office, Crown Agents of the 
Colonies, Indian Office, Trinity Board, Customs House, and various 
Foreign and Colonial Governments. 















































— 
_— 
_— 





DIFFERENTIAL RATCHET BRACES. 


WESTON'’S PATENT 
DIFFERENTIAL RATCHET BRACES. 




























MAKERS OF ALL CLASSES OF 


ENGINES « BOILERS 


Small Steamers, Yachts, Tugs, Launches, © 
Torpedo Boats, Hopper Barges, &c. 


WATER-TUBE BOILERS a 


Of “MUMFORD,” “THORNYCROFT,” 
“YARROW” and other Types. 


Engines for Electric Lighting. 
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160,000 ) 
GRESHAM’S PATENT 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Ltd., 


BNWGINEDARS, ORDSALI. LANE, MANORAUSTIERN. 


Telegraphic Address—‘‘ BRAKE, MANOHESTER.” Telephone No. 613. 


RANSOMES, SIMS & JEFFERIES, LD., 
ALL CLASSES OF ENGINES AND BOILERS 


FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRECT OR BY BELT. 


9015 




















Throttle Valve or Patent Automatic ‘‘ Shaft” Governor. 


ENGINES AND DYNAMOS COMBINED AND TESTED ~ 
‘worts, LPS WICH ; ° eraser" LONDON. | 


Telegrams: “RANSOMES, IPSWICH : and “ANGLIA, LONDON. 4 


JO RN Tun & SON. 


ST. ANN’S LEATHER WORKS, GLASGOW. LIMITED. 









































v3 _ PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. = 
O ul ORIGINAL MAKERS OF COTTON CANVAS BELTING and of LLAMA HAIR BELTING. ” 
o MAKERS OF BELTING FOR TAPER CONE AND QUARTER TWIST DRIVING. Sy = 
< oO WE RECOMMEND THE FOLLOWING > 4 
oi COLUMBIA BELTING for Striking Gear and Step Cone Pulleys. This Belt will not be affected by 2B _ 
> w the action of the forks, nor will it mount the Cone Steps. 2” 
O & RAW HIDE BELTING for High Speeds and working on small diameters. o Ea 
G - CHROME TAN BELTING for working in damp atmosphere. = = 
@ w ORANGE TAN BELTING for Dynamo Drives and Gas Engines, and all cases aie sudden variation US 
> = of load may take place. The strongest Belt made. 2 # 
Z * BALATA (Chonata Brand) for Drives exposed to atmosphere. This clase is also suitable for trans- Mm = 
< o mission work generally. OD & 
ENGINEERS’ SPECIAL for Heavy Planing Machines. ¥ 


illustrated Price List on Application. 


ree Gene Warehouse : aes. D. F. THOMSON, 20, Victoria Street, 8.W. MANCHESTER—Mr. JAMES SCOTT, 9, Blackfriars pee 
WAREHOUSES Consumers’ do. Mr, A. W W. THOMSON, Hopetoun House, BIRMINGHAM—Mr. DAVID WINDRAM, 17, Cannon S “ 
5, Lloyds Avenue, Fenchurch Street, E.C. LEEDS—Mr. CHARLES BEST, 10, Aire Street. 983 























June 26, 1908.]} ENGINEERING. [SUPPLEMENT page XxXXv | 85 


Ss. SMITE & SON, iii 9, STRAND, 


Established Hall a Century. WATCHMAKERS TO THE ADMIRALTY, JEWELLERS AND Apel a ; xmrDOz, ww. ~ re No. 1989, Central. 


By A tment HE TRAND” 
SPECIAL ENGINEERS’ AND |» srpcingien MACHINERY REVOLUTION INDICATOR. — HALF CHRONOMETER 


ELECTRICIANS’ WATCH. aoe SF, WITH DUST AND DAMP-PROO 

















oe 


i 
Mi ih AH 































Sli am, 
P ae 18-ct. GOLD Full Hunting 
Hoo } Full or Half ases, 
to H.M. 1000 | . to H.R.H. Hunting Onses, fy meaty 
THE KING. V/s ° \ Wa THE PRINCE | £16 16 0 
| 100 14 Si OF WALES. 





Too S.SMITH & SON 

















| 9.STRA 
| G00 ND.LONDON| 
See Our 5 1600 
Exhibit ENT 17 
Stand 19, 00 8 { 
Palace 23, 100 | 00 ' 
Franco- il I A H 
British i, a 
Exhibition. , aid ne "| i ie 
“ Uy M | Hi) Mt 
wi 
. rh 
“raf or tagoeaueeg Coss Ps Silver, é i legs 
or _Bagine-turned Cases, held Gas .. 
th Com tion Balan ld Winder, An absolutely reliable Tachometer, same Orystal 
Orystal Glass, Ruby Jewelling throughout. ws —— as our alge aoe omg Cryo eo te ig =. 5 A 
showing any number of revolutions 
gp i RR Fass minute that may be required. £7 10 0. Watch, Clock and Jewellery Catalogue Free, 











=I NICAISE & DELCUVE 


(ocivte Anonyme), 
ZA L.OUVIERS, BELGrom™. 
MANUFACTURERS OF 


| RAILWAY CARRIAGES & WACONS of all Descriptions. 


RAILWAY IRONWORK, WHEELS and AXLES. 
TURNTABLES. SWITCHES AND CROSSINGS. PATENT BREAK-DOWN CRANES. 
BRIDGES, PIERS and STRUCTURES in Steel or Iron. 

LONDON OFFIOH: ARTHUR W. NYE, 110; Cannon Street, B.0. %” 




















is: 
ROBEYWT & na O., Tp. ae J 
Fey ae LInNnCcoox.L WN. tine am aya "Rite ; ee of fs o = : “ ROBBY, "q 
London Office: 19 9, Queen Victoria St., E.C. — | Rite si zy \ LONDON." 


FIXED ENGINES. 
WINDING & HAULING ENGINES. 
AIR COMPRESSORS. 
BOILERS—ALL TYPES. 
PORTABLES. 
UNDERTYPES. 
OVERTYPES. 
STEAM WAGONS. 

TRACTORS. = sm 
TRACTION ENGINES. 
HIGH-SPEED ENGINES. 


ROYAL SHOW, NEWCASTLE-ON-TYNE, 
STAND No. 6&1. 














q HUNSLET ENGINE C0., Ld. 


LEHDS. 
Makers of Locomotive Engines 


adapted to every variety of work and gauge. 


Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. eas 


Telegraphic Address; ‘'‘ Engine, Leeds, 








Telephone ; 





8430 to 8484 inclusive, 
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ESTABLISHED 1777. 


‘FES acura = HARARE LOCOMOTIVE WORKS, earORT, GERMANY. 
BOGIE LOCOMOTIVES FOR SHORT CURVES. 


This Locomotive is not Double, ha only one Boiler, two high-pressure 
and no removable Tubes. are strong and simple. The 
can also be built as two or four Cylinder Compounds (both as ee 

or rere, we ee he lanaiy Ceemaeions, cies Se Seen ae 

A large number of these Engines have been built to Narrow and to Normal Gauge. ° 


A large number of these Engines for Normal Gauge 
for the ) Frewinn Goverment and other Baliwaye, Wii. Sour or five Coupled 
Hae LOODMOTIVE 


has been balls for the Narrow Gauge Tasmanian Government Railways. 
tertiner portioniers snd let address the 





pazueens, “=~ OIL MILLS. 




















non Beaks Se, ay Locomotive 
. witinde tec oie di eienindatien anaeeinaireee _ ——— - 
a * without removable tubes. inching te Axles, coupled in the usual manner, 5 oer LOCOMOTIVE FOR SHORT CURVES. 
5/6 COUPLED TENDER LOCOMOTIVE. locomotives. 9147 All Axles, including Truck Axle, Coupled. 
HENSCHEL & SOHN, oa” 
Germany. 


MILAN BXHIBITION, 1906, GRAND PRIX. st St 1817.) 


LOCOMOTIVE BUILDERS AND STEEL WORKS PROPRIETORS. 


LOCOMOTIVE WORES: CASSEL. 


STEEL WORKS: ANNUAL CAPACITY, 700 LOCOMOTIVES, TOTAL OUTPUT EXCEEDS 9000, STEEL WORKS: 

HENRICHSHUTTE, HATTINCEN. . HENRICHSHUTTE, HATTINCEN. 

Boiler Plates, Steel Castings and 
Boiler Ends, Tubes, = Forgings, 


Dished & Flanged Plates, Straight and Cranked 


Domes, &c., Propeller Shafts, 
Black and Galvanised Stern Posts, Rudder 
Sheets, Frames, Mill Housings, 


Buckle Plates, 
Gas and Steam Pipes, 
Electric Welded and 


Cast Steel Rolls, 
Wheels and Axles, 
Crank Axles, Tyres. 











Riveted Drums, 4:4: 2 Express Engine, * Atlantic Type,” built for the Prussian State Railways. “ 
Steel Casks, <t eso aumitilicll Het lee oe th Ary Mong Ts vesigna made for | All Parts for the Con- 
Trucks for Collieries, Contractors, Mines, Streét Railways’ Ae., struction of Locomotives 
Le &e., &e. wor SEAM MOTOR Cans. waste of material. and Machiner y: 
GENERAL AGENT: Mr. OTTO GOSSELL, 110, CANNON STREET, LONDON, E.C. _ 

















BEYER, PEACO 


Loin aairew: ermine. Corton Foundry, M an ch ‘ 


Tel. Address; ““FOLGORE, LONDON." 
Telephone No. 5304 Westminster. ESTABLISHED IN 1884. 


LOCOMOTIVE ENGINES 


ALSO MACHINE! FOOLS. 


EMERY GRINDING MACHINES 
A SPECIALITY. 


——— 


ALL TOOLS ELECTRICALLY 
DRIVEN IF REQUIRED. 


& CO., 


ae 
4 


wi == ieee: we 





} =. > Works Telegraphic Address: {* —_ 


Rio dk caaae Telephone No, 255 Manchester. 





GRANE LOCOMOTIVES FOR 
LIFTING AND SHUNTING. 


RACK RAIL LOCOMOTIVES, 
YARD ENGINES, &c. 


WHEEL AND OTHER LATHES, 


_—— 


ALL PARTS OF THE ENGINES 
RE 

MILLING MACHINES, DRILLS, AND gre Banal “ 

PLANERS, SLOTTERS, &c. MADE AG 

3 STANDARD GAUGES. 


WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARB® or EXCELLENCE. 
a STEEL FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. Also general CASTINGS & FORGINGS, | 





9069 - 























me. ‘If 
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MANNING, WARDLE & CO., Ltd., mci0"32x; LEEDS, 


Makers of — Engines 2 width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for r traffic. Materials and wielded of the best quality. 
k Engines up to. in. eylinders, on four or six wheels always in stock or in Specifications, Photos Prices on application, and Special Designs 
sent on receipt of particulars of requirements. The ‘A BO” and “The Engineering Telegraph Codes” used. Od 2486 








BALDWIN LOCOMOTIVE WORKS. 


a LOCOMOTIVES...z2%: 


Mine, Furnace’and Industrial Locomotives. Electric Locomotives with 
Westinghouse Motors and Electric Trucks. 


Burnham, Williams & Co., Philadelphia, Pa., U.S. A. 


Cable Address: “Baldwin,” Philadelphia ; “Sanders,” London. 
General Agents :—Messrs. SANDERS & C0., 110, Cannon St., LONDON, “E. C. 


STEAM —_—— | LOCOMOTIVES ——— 2) ee 


Eight wheel type Passenger Engine, built for the Imperial Govern- 
ment Railways of Japan. 

Total weight of engine, 74,200 pounds; weight on driving wheels, 
46,200 pounds; diameter of driving wheels, 60 inches. 

Boiler pressure, 160 pounds; cylinders, 16 by 24 inches; maximum 
tractive power, 13,926 pounds. 



























cia S 


—_ 








ee eee ~—_— ~~ 


RaeetiGAle. LOCOMOTIVE COMPANY, 30, CHURCH STREET, NEW YORK. 


LONDON OFFICES: 26, Victoria Street, Westminster. Cable Niadressse Locomotive, New York; Sivad, London. 8001 

















Société St. Leonard, Liege, Belgium. 





Locomotives 


Of all capacities and suitable for all Gauges, for Main Lines, 
Local Lines, Light Railways, Tramways, Works’ Railways and -. 
Contractors’ Railways. " 


London Offices: Messrs. T. SLATER & Co., 
20, Copthall Avenue, and 62, London Wall, B.C. . 


Catalogues dealing with a great’ variety of “Locomotives constructed by the 
Société St. Leonard will be supplied gratis on a. wuss 


AVONSIDE ENGINE CO., FIsHPonps. 


Bristol, England. 
Builders of 
MAIN ‘& NARROW GAUGE ~ 


LOCOMOTIVES. 
QUICK DELIVERY. 


IN STOCK FOR IMMEDIATE DELIVERY. . wane 
Cylinders, 14 in. dia. 20 in. stroke. Tractive Force, 13,300 Ib. Terecraru: WALKER, BRISTOL. ‘Teterpnoxe: 30, FISHPONDS. 






































ae 
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USERS OF TOWN GAS «=: 


——— ror A GREAT SAVING ey usina 


eB A f 


HEATING APPLIANCES, 
JAMES FAIRLEY & SONS occ 
Senersl aoe eter twa seco =” TOOL STEELS 


SUCTION PLANTS. PRESSURE PLANTS. 
FAIRLEY’S SELF-HARDENING TOOL Le r Heavy Cuts at High Speeds. 











DOWSON ECONOMIC GAS & POWER CO.,Lto., 


89, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 2 














Is considered to be the HARDEST and TOUGHEST made (although eee a tine Small samples free te approved 
NOTH AT AILEY & SONS WORKS (Bramall Lane, nod Mill Bt. Fesae ana Rohing ane menely Meee Denetioete, and 
sf All Communications should be addressed to the Head LD MINT, SHADWELL STREET, BIRMINGHAM. 1719 
























































CONTRACTORS 
TO 
THE VAUXHALL & sie eiieoamsire 
GREAT BRITAIN, “id BELGIUM, 
WEST HYDRAULIC ccna ———a, 
FRANCE, HOLLAND, 
RUSSIA, JAPAN, 
ENGINEERING 6O., L?- ray ma 
, BRAZIL. 
MANUFACTURERS OF Works : 
LUTON, BEDs. 
HIGH-GRADE HYDRAULIC Telegrams : ean Saag 160, _ 
TOOLS. fe home ae es 
Taz CLAY CROSS CGO... cuesterrieco. 
Tauzerams ; “ JACKSON,” OLAY OROSS, — MAKERS OF —! Taizrnons No. 147, 


“net FUEL_ECONOMISER 


For Heating the Feed-water of Steam Boilers by utilising the waste heat. Saves from 20 to 25 per cent. of Fuel. 
PRICES AND PARTICULARS ON APHLICATION. 


NORFOLK HOUSE, 
LON DO 7, Laurence Pountney Hill, 
CANNON STREET, E.C. 
WORKS :—Magdeburg-Buckau .and- ‘Selbke. A >< 











Est. 1862. Employees, 2600. 


PATENT SUPERHEATED STEAM 


LOCOMOBILES 


Complete Steam Plant, with Removable Tubes . 
and goed oes Piston Valve Gear, 


3 Coneulaptlea of Sell and ‘Stenm: to GOO 8B.HP. 


a Sict) case me THE MOST ECONOMICAL MOTIVE POWER OF 


Ibs. of Steam 


fra LOO0-EX®X&. Locomobile. MODERN TIMES. Patent Compound Condensing ais 


Telegrams—LOCOMOBILE, LONDON. Total Production nearly 600,000 HP. ero)" \“Slectric Power Station. 


samen 
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— HBSTABLISONDD 1sc6cé. 


WILLIAM COOKE & COMPANY, LIMITED, 





Tinsley Steel, Iron and Wire Rope Works, SHEFFIELD. LONDON OFFice: 110, CANNON STREET, E.C. 
MANUFACTURERS AWARDS—GOLD MEDALS. 
OF SYDNEY, 1879, 


MELBOURNE, 1880. 
MINING (LonpDow), 1890. 
NAVAL (Lonpow), 1891. 


PARIS, 1900. 





WIRE ROPES. 


FORGED HAULING ROPE SOCKETS OR CAPELS. 


STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, &c. (Made from the FAMOUS SHEFFIELD STEEL). 
HORSE and PIT PONY SHOES. CHANNEL STEELS for RUBBER TYRES. 


eee BEST YORKSHIRE IRON “ENGIEETING awe 


CONTRACTORS TO H.M. GOVERNMENT AND ENGLISH AND FOREIGN RAILWAYS. 


- IMPROVED EJECTOR CONDENSERS 


New Pattern Balanced Non-Return Valves. 


=I pignenas ' AUTOMATIC EXHAUST RELIEF VALVES, 
+“ PRAY COOLING PLANTS 





























| ee CENTRIFUGAL SPRAY NOZZLES. oe 


C. Non Reture Valva, 


'L KORTING BROS,, LT. _,S3,vaiors sires, mmm: same 
WINDING ENGINES, 
HAULING ENGINES, PUMPS, 


DRIVEN BY STEAM, AIR or ELECTRICITY. 


YR 
‘ 














pas ee See ho aes oe 
Se oy Je al 


BEVER, DORLING & CO., LE 


BOWLING IRON WORES, 
Telegraphic Address; “‘ FOUNDRY, BRADFORD,” 2 BR 4 DFOR D. 








ENGINE 
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COCHRAN BOILERS 


Patent Vertical Multitubular—Standard design. 
Ready for Immediate Delivery. 








Write for SPECIAL CATALOGUES— 


Glass A - = = For Land Use. 
Class B - - «- For Marine Use. 


COCHRAN & CO., ANNAN, LD,, 


ANNAN, SCOTLAND. 


FIAT-SAN GIORGIO, Lto. 


(LATH FIAT-MUGGIAN —¢, 


SHIPYARD IN MUGCIANO-CULF OF SPEZIA (ITALY). 











Italian Subieeciinie Torpedo Boat “ cen Laurenti’s wr 














Submersible Torpedo Boats 
MOTOR BOATS 





Technical Director-Ing., (. LAURENTI, Major Constructor, R. Italian N.R. 


Telegrams: AUTOSCAFI-PERTUSOLA. ABC Code (5th Edition) used. 
Letters: FIAT-SAN-GIORGIO-Spezia (Italy). Lieber’s Code used. 

















PATENT 


WAKEFIELD’ SIGHT-FEED 


LUBRICGATORS 


for Locomotives and 
Stationary Engines. 

1 to 10 feeds. Capacity : 
4 pint to 2 gallons. 


Absolute 
uniformity of 
feed. 











EVERY RAILWAY 
IN GREAT BRITAIN. 





Patented all over 
the World. Mechanical Type with or without Sight-feeds for 


Superheated or Saturated Steam. 9188 
Condensation Sight-feed Type with Auxiliary Feed. 

























MARMowrT 


PARAFFIN ENGINES 


for LAUNCHES, BARGES, 
PUMPING PLANT, &c. 


SIMPLE, RELIABLE. EXPLOSION EVERY 
REVOLUTION. FORCE FUEL FEED 
IGNITION AUTOMATIC. NO 
ELECTRICITY. 





Enclosed Epicyclic 
Reversing Gears, 


ShareraYoung, 


LIMITED, 
MARMOT WORKS, 
ALLOA, 
SCOTLAND. 





10 ‘HP. MARMOT PARAFFIN ENGINE. 9174 








BRAIME’S atest IMPROVED 
ALL STEEL SHOP TOOL STANDS 


Are Unbreakable. 


Also these Pans are most suitable for 
Engineers, Bolt, Rivet and Screw Works, 
Brass mo See, ¢ ~ 





Seamless Steel Shop Boxes and Trays. 
Large Assortment of Patterns. 


Plain Stand. 
SPECIALITY : 8452 
ENGINEERING STAMPINGS to over 80” dia. 


The above Goods to be had from all Engineers’ Factors, and Merchants. 


uakers, T. F. BRAIME & CO., Lio, cooaman'se., Hunslet, LEEDS. 





Fitted with Steel Locker, 
with 2 Keys ea 

ILLUSTRATED PRICE LASTS 
ON APPLICATION. 














The YORKSHIRE PATENT STEAM WAGON CO. 


as Branch of Deighton’s Patent Flue and Tube Co., Lid., 

e ms: 

Motor, Leeds. HUNSLET, LEEDS. 
Telephone : 
No. 1674. 








AwanDED 
COLD 
MEDAL 
in RAC. 
COMMERCIAL ee 
PHICLE es 
TRIALS _ 


1001. Be 5 vrs oven 5 TIPPING WAGON, 78 
FRANCO-BRITISH EXHIBITION.:°- Building No. 48—Stand No. 581. 





ee tere 
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SOLID DROP 
FORGED STEEL 


SPANNERS. TURNBUCKLES. STANCHIONS. 


Double or Single Ended. With or Without Stub Ends. Bright and Black. 


All leading sizes supplied from Stock. 


ARMSTRONG, STEVENS SON 


WHiTTAt..&. ot lg BIRMINGHAM. 


mem TTT = 














200 ‘Tons HYDRAULIC FLANGING PRESS. Weight about 40 Tons. 


(Sectional or Progressive Type.) 8522 


Leeds Engineering 8 Hydraulic Co., Ltd., 


RODLEY, nr. LEEDS, ENGLAND. 


WILLIAM CHALMERS «& CO., Lo. 


Broomloan Shipyard, RUTHERGLEN, Glasgow. 
















Oables :— 
BARGES, PONTOONS, SIDE & STERN WHEEL STEAMERS, “sOOW, 
and ali CLASSES OF LIGHT DRAUGHT: WORK: RUTHERGLEN,” 
‘ GLASGOW. 





LAUNCHES, TUGS, COM- 
PLETED AND LAUNCHED TO 
200 FEET. 

8808 





CARGO VESSELS, 
MOTOR LAUNCHES, YACHTS. 


ON ADMIRALTY LIST. 








A.F. CRAIG & CO. a 


Engineers, Ironfounders and Boilermakers, _— 1868. 
Caledonia Engine Works, Paisley, SCOTLAND. 
LONDON ADDRESS: 30, GREAT ST. HELENS, E.C. 








DOUBLE STEAM-DRIVEN “EDWARD'S” VACUUM PUMP, 





Makers of SUGAR MACHINERY. of every description, 


Sugar Mills, Vacuum Pans, ll Pumping Engines, 
Patent Triple-Effet Evaporators, Improved Cane Shredders & Carriers, 
Massecuite Pumps and Cooling Troughs, &c., &c. 


Makers of High-Class CORLISS and other ENGINES. 
BOILERS or att xinps, 


INCLUDING: 
Multitubular, Bouilleur, Lancashire and Marine Type. 








5370 





' FLANGING, RiveTina AND BENDING DONE BY HYDRAULIC PLANT. 
DRILLING, WELDING AND PLANING DONE BY SPECIAL TOOLS OF MOST MODERN KIND, 





ITALIAN AGENT :—Sig. EMILIO CLAVARINO, 88 Via XX Settembre, GENOA. 


Telegrams: “Oraia, PAIsiey.” Codes used: McNxit’s Muvine anp GeneraL, and A B C—4th Edition. 
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A UNT & MITT ON, |BENRATHER MASCHINENFABRIK 
SA pea ENGINEERS, BRASSFOUNDERS, Actien-Gesellschaft, 
Tra Mr: cone“ yorts, BIRMINGHAM. BENRATH bei DUSSELDORF, Germany: 





paXMAN'S PATENT FORCED-FEED 
CYLINDER OIL PUMPS. 





No. 126—(End View) 
6-feed Double-side Pattern. 





No. 121.—8-feed Pump. 8761 


Fullerton, Hodgart & Barclay, Lté 


Vulcan Foundry and Engine Works, PAISLEY. 


Established 1838. Centractors to H.M. Admiralty and War Office. 


* SPECIALITIES : 
High-Class 


HORIZONTAL 
ano VERTICAL 
ENGINES 


Up to 3000 HP 


Mills, Mines, Stee) 
Works, Electric 
Lighting & Traction 
Stations, &c. 








HYDRAULIC 





PUMPING 
ENGINES and 
MACHINERY, 
Electric Pumps, 
Winding Plants 

and Winches. 





SOLH MAKERS OF 


“FOSTER’S” PATENT MULTIPLE EVAPORATORS. 








CRANES & HOISTING MACHINERY 


of every description, 
FOR STEEL WORKS, ROLLING MILLS, DOCKS, WHARVES, RAILWAYS, &c. 











Electrically-driven Travelling, Loading and Discharging Appliance, 
We have Built,up to now 17 of 
the above Plants. 


We are also makers of complete Rolling Mills, Steel Works and Blast Furnace 
Equipments, Rope Tramways, Iron Structures of all kinds, &c., &c. 


| HARBOUR GRAN “Ss 














(Electric | Harbour Cranes, 2 and 6 Tons Capacity). 
OF EVERY 
DESCRIPTION -F CEE 
Works: HAARLEM-HOLLAND 
TeLeerams: FIGEE-HAARLEM 


CORES USED: A-B-C Sth Ed. - LIEBER - MERCURY 
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PENN BROTHERS, 


Providence Street, CRADLEY HEATH, STAFFS. 


HYDRAULIC CHAIN TESTERS 


From & to 1GO Tons. 





“Penn, Cradley Heath.” 


Telegraphic Address, 


Telephone : No. 9, Cradley. 8599 


Chadburn's (Ship) Telegraph Go., Ltd, 


Successors to 


CHADBURN&SON, 


PATENT “DUPLEX GONG” TELEGRAPHS. 


“Latest Improved” —— Telegraph. 


TRANSMITTER f With HAND REPL 
ON BRIDGE. | Also ENGINE AUTOMATIC REPLY. 


(Pointer Showing on wei = pe working Ahead or 







INDICATOR IN f With ‘DUPLEX conan” a TONE for AHEAD, 
ENGINE ROOM. SHRILL TONE for ASTERN. 


Tachometer—Revolution Indicator. Showing at a Glance the Number of 
Revolutions per Minute. 


STEERING, ‘“*LOOK-OUT,” & DOCKING TELEGRAPHS 


SoLz PROPRIETORS AND MANUFACTURERS OF © 9067 


BASSNETT’S PATENT SOUNDER. 


Latest Patent | No. 4, 916, , Dec. 28th, 1898. _NONE OTHER GENUINE. 
eT onc: Cyprus Rd., Bootle. | Bare? 44, Waterloo Ra. , Liverpool. 
LONDON : 74 Lloyds Avenue. 


With Hand Reply and 
Automatic Telltale. 


BRIDGE TRANSMITTER 





GLASGOW : 4, Finnieston Quay. 


SCRIVEN &CO. 
LEEDS. 


MACHINE TOOLS 


FOR 
Shipyards, Engineers, Steel & Ironworks, 


Bridge, Boiler, Structural Works, &c. 


Tele. Add.—SCRIVEN, LEEDS.” 





HYDRAULIC AND SPECIAL 
MACHINES. 





PLATE SCARPHING MACHINE. 8528 








CAMPBELL & CALDERWOOD, 


ENGINEERS and BOILERMAKERS, 
SOHO ENGINE EB WORKS, PAISLEY, SCOTLAND. 


ee Address : 
“SOHO, PAISLEY,” 





MAKERS OF ALL TYPES OF 


SIDE STERN WHEEL 
PADDLE ENGINES 


SPECIALLY FOR LIGHT DRAFT. 







ALL TYPES OF 


B SCREW ENGINES 


For Cargo and Passenger Steamers, 


Steam Barges, 
Tugs and Launches, 


or for Shipment’ 
in ~ and 


or in 4 





Catalogue on 
application. 





THOMAS CHATWIN, 


“VICTORIA WORKS,” GREAT TINDAL STREET, 


BIRMINGHAM. 
GAUGES OF ALL DESCRIPTIONS. 








INTERNAL SCREW THREAD GAUGE. 





ADJUSTABLE EXTERNAL SCREW THREAD GAUGE, 


TAP Ss FOR ALL PURPOSES. 

STOCKS ®& DIES. 
MILLING CUTTERS. 
TWIST DRILLS thct'sret sreet. 


REAMERS, CHATWIN’S PATENT & OTHERS. 


8237 





CATALOGUES ON APPLICATION. 
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J. TOMEY & 80N8 Ltd. 


EUREKA GAUGE GLASS 
ESTABLISHED 
3 Les nF 


NV. 
SiRM INGHAM. 9158 











UPERHEATED 


TEAM SPECIALITIES 


HEPPEE MOTOR CO. 


~ THomas St., YORK. 
END FOR CATALOGUE. 


Patent Petroleum 
=, Motor. 


‘|Highest Awards 
Reliability Trials, 
1907. 

Write for our 
‘H” CATALOGUE. 






































4 eottish Agents: —Mesers. 





Co. 
140,8t. Vin cen ntSt. ,Glasgow 





nufactured by 


| WOODNUTT&Co 


St. Helens, 1.W. 
9250 











4 “+t syee. 
‘ele i one wh er * 
Rails “at. Helens, Wi 


“COLUMBUS 





THE BEST & MOST EXTENSIVELY USED GAUGE 


ENGLISH & AMERICAN PATENT. 





TO BE OBTAINED FROM EVERY DEALER IN TOOLS 


Eg ae tot cacti 


* COLUMBUS.” 
Eugen Weber, seneteiderst.22, 


STUTTGART, Wurtemberg. 9009 
SpeciaL MANUFACTORY : COLUMBUS-GAUGES. 


QUIGCIN’S 


PATENT 
EVAPORATORS, FEED-WATER 
HEATERS, FILTERS, 
DISTILLING CONDENSERS, 


AND COMPLETE 


DISTILLING PLANTS 


For Ship and Shore Use. 








SUPPLIED TO 


British and Foreign Admiralties; 
Cunard; White Star; P. 8S. N. Co. 
Union Castle; 


and other leading Steamship Companies. 


Liverpool Engineering w 
Condenser Co., Ltd., 


BRUNSWICK DOCK, 
_LIVERPOOL. 





Telegrams; ‘‘KENYON, DUKINFIELD.” 
Telephone : No. 80, ASHTON. 


KENYON’S PATENT 








INTER-STRANDED rx, BOILER COVERING pore: 
COTTON MOL” CEMENT, 


re sal ne bag 
sell cara al, aonb 
the United for 7s. 6d. 
“ SILICATE COTTON, ASBESTOS 
* chess MA 
and other Insulating Materials. 


DRIVING 
ROPES 


R ANOS mw Pipe 
Sesnmiiitih fl 


we KENYONESONS 





See Franco-British tsk, , Bulan No. 12, Stand No, 8. 
SHEET METAL WORK, FOR CYLINDER CASINGS, FLANGE COVERS, &c. 
Ask for “ HINTS” on the Covering of Steam Pipes, Boilers, &. 


WM. KENYON & SONS, LTD., ““"We.ucic'* DUKINFIELD, near MANCHESTER. 
“4NATIONAL”’ Fusible Plugs 


ARE THE BEST AND MOST 


Rellable LOW-WATER 
SAFEGUARD 


ON THE MARKET. 


Suitable for All Classes of 
» jInternally-Fired Boilers. 
@ Special Plugs for High Pressures. 


The NATIONAL BOILER 


General haeaniin Co., Ld., 
22, St. Ann’s Square, MANCHESTER. 


London; 60, Queen Victoria Street, B.0. 

















oo. 








Screwed 1 in., 14 in., 1 in, and 2 in, Gas Thread on the Seating. Ilustrated Price List Free. 


R. D. WOOD & C0., “:.... 
wear Philadelphia. 


MANUFACTURERS oF. 


CAST IRON PIPE, 


WATER & GAS WORKS APPLIANCES. 
meme“ GAS HOLDERS, 
HYDRAULIC TOOLS, | 
' CRANES & MACHINERY. 


LONDON agents— —— SEND FOR CATALOGUES. — 
HENRY R. MERTON & CO., 2, Metal Exchange Buildings, Leadenhall Avenue, London, E.C. 


| LONSTRULTIOWAL IRONWORK °° 


53° SOUTHWARK S? LONDON s.. sa‘aor’*~ |} 
& PITLAKE. wont ht 


9492, CENTRAL. 
171, OROYDON. 











WIGGLESWORTH & co., LTD., 


Mill Lane, BRADFORD. 


unded FRICTION GLUTCHES. 


SEND YOUR ENQUIRIES, 863 


FOSTER BROTHERS, Limited, 
TUBES & FITTINGS, 


Main Steam Pipe Installations,” 
WEDNBSBURYLT. 


DROP FORGING PLANT 


BRETTS PATENT 




















ett Patent Lirter COL 
COVENTRY. ENG 
SEE ADVERTISEMENT NEXT 


Br 


WEEK 








C. Otto Gehrokens 


eather 
walrus 
er 


866) 








VICKERS' 


NON-CORROSIVE 
“ SOAPING" 


OILS. 


5320 


BENJ™ R. VICKERS & SONS, LEEDS. 
STEEL BOTTLES 


OF ALL SIZES 


For Compressed Gases, Air, &c. 


VALVES 
for Gas Bottles, 
Refrigerating 











Fittings for Com- 
pressed Gases. 


Scotch & Irish Oxygen Co., 
Pes GLASGOW: 8706 





MALLEABLE 


IRONS STEEL CASTINGS 


ENGINEERS a1 OOLMAKERS 


TO MACHINE CLEAN & BRIGHT 
ALL OVER 


PARKER FOUNDRY C° DERBY 


ON ADMIRALTY LIST 





8122 

















LONDON OFFICE: 5@, Fenchurch St., E.C. 





“BUFFALO” INJECTOR. 
Operated SES’ Class A lifts 24 ft. 
Entirely = (lass B lifts 12 ft. 


by One 
Handle. Send for 

















LIMITED, 
= 28, New Bridge 8t., 











f LONDON, E.C. 
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Be Progressive, and increase the efficiency of your 
Plant by using our “‘ Eacue Brann” 


FELT 


NICAL PURPOSES. 


For alt = 
BOILER-PACKING, AXLE-BOX-and DUST Packines. - 
MOOT: 


THING and POLISHING MOPPS. ~. 


CONCORDIA ENGINEERING CO; 


ENTWISLE al . CASS, Lo. 


For arg Tay puke oe: 
cLure , @ Al 1G. 


CASTINGS ua 
A PRIN Tine 





BLEA CHING, rs 


LIDGERWOOD 
PILE DRIVING, 


Hoisting and Conveying. 
Send for Catalogues and Particulars, £659 


LIDGERWOOD MANFG. CO., 


Caxton House, Westminster, London, S.W. 


Thomas Evans & Son (Poplar), Lid 


Lower North Street. _ Tel.: 190, EAST. 
Guarantee to SAVE you 9182 


10% from your Coal Bill, 
by consuming all your smoke under the boiler. 
Write us for estimates for Forgings of every description 
SMALL MARINE ENCINES A SPECIALTY. 








The PATENT ‘* ACME” (Regd.) 


STONEBREAKER 


FINE CRUSHING ROLLS. 
Sole Makers GOODWIN, BARSBY & CO. 
Engineers & Gent LEICESTER 





RAPID 
ELECTRO-MAGNETIC 
SEPARATORS. 


FOR L ae DESTRUCTOR REFUSE, POTTER ou. 
The Crescent, BIRMINGHAM. 


PLAYER'S 
FORGING |; 
HAMMERS 


BELT OR MOTOR DRIVEN. 








8711 


W. & J. PLAYER, BIRMINGHAM. 





PATENT 


Conical Engine Packing 
Sa 


Now — In hundreds 
of steamers 
of Principal Lines. 





FOR ALL STEAM 
cca, 





9171 


R. B. LINDSAY « CO., 
38, Mair Street, Plantation, GLASGOW. 


Telegrams: “‘CowrcaL, GLascow.” 
——_~ ESTABLISHED 1870. —— 


STABLEFORD 2C?L? 
COALVILLE. 
Telegrams : 


“ SraBLerorp, 













ALEX. FINDLAY & CO.,Ltd., 


STEEL ROOF and- BRIDGE -BUILDERS, 
and STRUCTURAL ENGINEERS. 


Specialty :—Hydraulic Pressed Steel Trough Flooring 


for Road and Railway Bridges, Buildings, &c. 








9, VICTORIA STREET LONDON, S.-W. m2 
- HEAD OFFICE: Parkneuk Works, MOTHERWELL. 


Tren “GuUuUNT ask” 


PATENT TOOL HOLDER 


Effects enormous a In expensive — Steel ; avoids 
expensive forging or fancy grinding. 
Made for ROUND STEEL for ROUGHING or £QUARE STEEL for FINISHING. 


Takes the HEAVIEST CUTS WITHOUT SLIPPING. 


Soren ote ast Sear Gast en te Not end eaenet he 
accidentally detach: 


No LOOSE PIECES to get LOST or MISLAID. 


Tightening Screw clear of the work and rest. 
CASE HARDENED THROUGHOUT. 


W. GUNTHER & SONS, cenTRAL works, OLDHAM. 








48k FOR 


List E.G. eoee 



















“DAW” ROCK DRILLS. 


“DAW” EXPANSION 
ROCK DRILLS 


Save 25 per cent. and 


















upwards in a 
Guaranteed 
Highest attainable 
Efficiency. 
Any Size. Any Type. Any Pressure. 











\ ae & Cyanide Plants. 
11, Queen Victoria St., 


- x é. DAW London, E.C. 








= SHEAF WORKS, SHEFFIELD 

















Telegraphic Address: “GULDNES, LONDON.” 8181 


Thomas Turton & Sons, 


LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENCINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORCINGS, SPRING STEEL, 


Tool Steel. 









MANUFACTURERS OF 


Od 7812 





London Office: 90, sail STREET, E.C. 


Koppel 8 Works me Renae 


ARTHUR KOPPEL, 2 2, Clement's Lane, 
LONDON, E.C. 


HYDRAULIC MOTORS 


FOR ALL PURPOSES. SPECIAL DESIGNS. 
BUCKETS, mee UNBREAKABLE AND 
INDESTRUCTIBLE. 


PELTON WHEELS 
For PRESSURES up to 1000 Ib. and an 
SPEAR ROD ‘REGULATOR, RECTANGULAR NOZZLB,; 
canes ae with AUTOMATIC or 5 iy 
RING. Mention  ExoinexRixo.” 


PERCY “PITMAN, GROPTHORNE, PERSHORE. 
BEST 


FOR 


STEAM 
JOINTS. 


JOHN HUDSON & Co.'s SUCCESSORS, 
MANSELL Street, Lonpor, 8876 


K. 
wHy a ER OUrOUE NDERS 80 
co ERVATIVE 














4 





cost 
other systems. A month's trial given, 


J. BACSHAW & SONS ‘LTD, 


‘ BATLEY, YORKSHIR 


| | J B, TREASURE 


and OO., 
Exoelsior Fire-Polished 


GAUGE 
GLASSES, 


As Supplied to H.M. Navy. 


LUBRICATORS, INDIA-RUBBER 
WASHERS, °° 


8 &/2, Vauxhall Road, 
LIVERPOOL. 


SHEEPBRIDGE 


Coal & Iron Company, 


LIMITHAD, 


CH wet bechimiviesnaah 

















Cast-Inon PIPES, 


Tunnel’ Plates, 
Tubbing for Collieries, 
Tanks, . 
General Castings. 


HAULACE PLANT 


for Collieries. 


PIG IRON. 
BAR IRON, 


Angles, Teesy &c. 


———_— 


Iron and Steel Rails. 


TELEPHONES :—56 & 256. 8828 











i jay EN b Aeea8) yd Ee 
1 wy Vr 


be AW say ¥ 
Ht Anhe ae 


4 Se, 
We 


RI roa” LEEDS. 
“CODE ABC SEDIT! 








W. B. BROWN & CO. (BANKHALL), Ltp., Globe Works, Bankhall, LIVERPOOL. 


HIGH STRAIN STEEL WIRE ROPES fer Cranes, amin Mining and General Engineering Purposes. 


~ ViRES, LIVERPOOL.” 








Tue R. & R. Patent ICE-MAKING AND 


REFRIGERATING MAGHINES, 


‘New and Improved A Ab ption System. 


FOR USE ON LAND OR ON BOARD SHIP. 











No engines or compression pumps required. No noise or vibration, 

Approved by the Board of Trade for ship use, 

Constructed entirely without pipe coils. 

Less skilled attention required then for any other eben of refrigerating machinery. 
Can be worked by exhaust steam. The most economical system obtainable. 


SOLE MANUFACTURERS— 


RANSOMES & RAPIER, L@- Encineens, 


32, Victoria Street, London, S.W. ben WATERSIDE IRONWORKS, IPSWICH. . 


SILVERTOWN | 


India- Rubber: Ebonite: Gutta-Percha: 


Hose, Driving Bands, Steam Packing, Valves, Sheet, Rod, Tubing, Battery Cells, Tubing, Belting, Pump Buckets, Bosses for 
Washers, Springs, Brake Blocks, and Moulded Pumps and Specialities in Ebonite Fiax Spinning, Sheet and Tissue, &c. 
Goods to any Pattern, for Chemical Works, | 


PRICE LISTS ON APPLICATION. 


The India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd., 
HEAD OFFICES: 106, Cannon, Street, London, E. S: WORKS: Silvertown, London, E. 
' Telegrams: Offices—“ Sticcagen, London,” 3 Works—“ Graysilver, London.” . sad 
Branches: Belfast, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool, Manchester, Newcastle-on-Tyne, Portsmouth, Sheffield. 
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F. WIGGING & SONS, 
a . W. K EAR | Ss & C om LT D * Fr For Lamps, Stoves, Ventilators, Electrical Work 


and Philosophical, and for all purposes. 
BROADH EATH, MANCHESTER. RAREST SOK TF SHE. SORLD. 
CONTRACTORS TO H.M. GOVERNMENT. 


Machine Tools For Engineers. : Tuunruows No. 294% Avarve, 0604 _ 


Telegrams: “ METALADOS.” Cables : ROBHUNT. 
BRITISH BVURAATV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Gannon St., £.¢. 


INSPECTION anp TESTS or RAILS ann FASTENINGG, STRUCTURAL 


KINGHORN S wy, MATERIAL, BILLETS, PIG IRON. AXLES, GARS. MAQHINERY, Bo, Go. 


P ATENT MET ALLI C Vv ALVE Ss American Offices :—Chicago, New York, Pittsburg, San Francisco, Montreal, St. Louis. 


i -cer {PATENT ELASTIC CLUTCH 


er ——— Foreign Navies 
Existing apeeiers ="); 0 ig and the principal 


Pumps. = LU Steamship Lines. IF 0 UJ PL| N C 
~ ee ARE UNEQUALLED “are ) 


0016 
WHEN MANUFACTURED BY, AND STAMPED WITH THE NAME OF :— 





























Upwards of 
THE METALLIC VALVE CO., Oi irroo.” * 200,000 HP. 


Successfully at work. 











SUITABLE FOR HIGH 
OR LOW SPEEDS. 


Sole Makers: se 


wos, (COWLISHAW, WALKER & C0.. L™ etruria, STOKE-ON-TRENT. 








LONDON ADDRESS :—7, BISHOPSGATE . STREET WITH 


HENDRYS | 





5 A e a = === : Tel egrams :— 
ae 3: eee = Raiway, 
DARLINGTON. 


'T 99 ANTI- 
FRICTION 





USED FOR ALL CLASSES OF BEARINGS. 














ALL OF OUR Valves, both screwed and 
flanged, are 


Will outlive any other alloy of this description under similar work. Fitted with Jenkins Renewable Discs. 
Write for Samples and full particulars to— 


THE EYRE SMELTING CO., LTp.,| M0 RE-CRINDING NECESSARY. 


BARDEN ROAD WORKS, TONBRIDGH, KENT. 


- TeLecrams: “‘EYRISH TONBRIDGE.” Texe. No.: 134, TONBRIDGE. 


TRAMSBOTTOM PISTON RINGS Jenkins ; 








“Quick Delivery 
¢ $< 


ghia aay < STEEL, 


j 


| \ CAST IRON \ ; ‘ ] 
‘ “GRADE MARy (o" | | al es 
Ra O46 : 


4 a ues ALL PARTS INTERCHANCEABLE. 


SONUN BETTER ate 
EVERY VALVE BEARING OUR TRADE MARK IS 
BRONZE. , GUARANTEED PERFECT. 


tRON BODY. 





2 T wr 


STANDARD PISTON RING & ENGINEERING C4. Lr0, et 


, aa ~ - 71, JOHN STREET, 95, QUEEN VICTORIA &T., 
OD ( ys F FIE! 
Oe One her FYELO NEW YORK. LONDON. 
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Public Works Contractors.— 
Small Firm on Admiralty and War Office Lists, and 
otherwise well supported, pid PREPARED to TAKE 
into PARTNERS tp a Civil Engineer or Contractors 
Agent with capital of £1000 to £2000 to eres: | 
business in view of contracte offering. An = 

and energetic man could act as partner a salaried 
agent on future works. — Address, M 206, Offices of 
ENGINEERING. M 206 








PUBLICATIONS. 


ooks (100,000) Wanted and 
for SALE. On all subjects, especially cnaiueer. 
ing, arte and , &c. State wants, —BA’ ERS' 
Great Bookshops, John Bright St., Birmingham. 8794 


— Notes on the Patents and 
WISE & 








DESIGNS ACT, 1907,” by Messrs, LLOYD 
©O., Chartered Patent Agents, can be 
obtained from their Offices, 46, Lincoln’s Inn Fields, 
. London, W.O, (Price One Shilling.) 9090 


PATENT-RIGHTS: 


NOTES ON THE PROCEDURE FOR THEIR 

ACQUISITION AND MAINTENANCE, AND ON 

THE MANNER IN WHICH SUCH RIGHTS ARE 
AFFECTED BY RECENT LEGISLATION. 


By G. G@. M. HARDINGHAM, 

Mem, Inst. M.E., Assoc. Mem. Inst. O.E. 

OROSBY LOCKWOOD & SON, 
7, Stationers’ Hatt Court, Lonpon, E.O. 
Oleth, price 2s., post free. ___ 8968 | 
ej Ournal of the Institution of 
ELECTRICAL ENGINEERS. 
Edited by G. C. LLOYD, Secretary. 
Part 189. Price 5s. 

Standard Performances of Electrical Machinery 
(with discussion), by Dr. Rupotrn GoLpscumipt. 

Protective Devices for High Tension Transmission 
Circuits (with discussion), by J. 8. Peck. 

The Reluctance of the Air-Gap. in Dynamo 
Machines (with discussion), by T. F. Watt, M.S8c., 
Ki. Eng. 

Tcivinsntal Determination of the Losses in Pole 
Shoes, due to Armature Teeth (with discussion), by 
7. F. Wau, M.Sc., B.Eng., and 8. P. Smirn, B.Sc. 

The Heat Conductivity of Iron Stampings (with 
discussion), by T. M. Bartow, M.8c. 

Direct Current Generators (with discussion), by 
W. Hout, M.Eng., B.Sc. 

Messrs. E. & F, N. SPON, L1v., 
57, Haymarket, 8. W. 





M 207 





Imperial 4to, xii, 104 pages, ClothGilt. Price 14s, net. 


DIE FORCING AND 
THE CONSTRUCTION OF DIES 


By JOSEPH G. HORNER, A.M.1I. Mech. E. 
With 778 Illustrations. 47 


This Volume is based upon various articles which 
have appeared in “ EnaineERING,” but the matter 
has been collated, re-arranged under suitable headings 
and revised. This is the only attempt yet made to 
deal with the subject of Die Forging in a compre- 
hensive and fairly exhaustive manner. 


Loxpon: Offices of ‘‘ ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 


NEARLY OUT OF PRINT. 








Cloth. Price 4s. 72 pp., with 
numerous Diagrams. 


STATICALLY INDETERMINATE 
STRUCTURES AND THE 
PRINCIPLE OF LEAST WORK. 


HAROLD MEDWAY MARTIN, 
Wh. Sc., 
Revised and. Reprinted from “ ExeInrERiNe.” 
io 
Loxpon : Offices of “‘ ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 
AND ALL BOOKSELLERS. 


Crown 8vo. 








PATENT AGENTS. 


Patents in all Countries, 
Dusiens and TRADE Marks. . 
: E. P. yy ons . > ae Hien Horpory, 
~xpon, W.O. (formerly of 19, Buildings, 
W.C.), OHAR ED PATENT AGENTS. 
(Estas.isnep 1874 Od 685 
Pamphlet and general advice gratis. 
Telegrams : Epa, London. Telephone : 7424, Central. 
. Patents for Inventions.” A 
Handbook on Patent Law and Practice. 
Post free from CRUIKSHANK & ee ge 
Lrp., 65 & 66, Onancgry Lanz, Lonvoy, W.C.; 
6%, Sr. Vuvcant Sraext, Guascow. 9115 


Patents, Designs and Trade 
us 








in all countries at moderate charges. 
mechanical motions, post free, 6d. 
Booklet of useful information, containing list of fees 
pe: of New Patent ‘Ac, a = 
H iS & MILLS, Patent Agents, Est. 1866, 28, 
a Buildings, Ohancery Lane, London, 


gohan BK. Raworth, 


OHARTERED PATENT AGENT. 


. Anne’s 
70/71, Queen Cham 





8930 
estminster, SW. 


Patents —G. F. Redfern&Co., 
<Ohartered Patent Agents, 4, South 

a Rg ogg SE 
Perents obtained, and Designs and Trade Marks 
Central. Tele. Address: ‘* Ieveution Lontion® nr} 
Patents, Glasgow.—W.R. M. 


THOMSON & CO., 96, Buchanan Street. The 
brvEwror’s bye a eomplete Handbook on Patents, 
Designs and Marks, may be had gratis. a 








atents. — Messrs. Vaughan 

: and SON, British, F and Co Patent 
fagente, 67, Ohancery Lane, W.O., transact every 
ption of business connected with Letters Patent 

tor Inventions. ‘A Guide to Inventors” free yey 
Established 1853. 607 


WANTED, &c. 
PATENTS AND Desians Act, 1907 (Section 27). 


Kglish Letters Patents 


Nos, 13496 of 1895, 14989 of 1900, 14990 of 1900, 
and 14364 of 1903 (Obry), relating to “‘ Discharging 
and Firing Ship Guns.” 

The Proprietor is DESIROUS of ENTERING into 
ARRANGEMENTS, by way of a License or otherwise, 
for ——s the practical working. 

For further particulars apply to F. BOSSHARDT 
anp O00O., of 4, Oorporation Street, Manchester, 
Ohartered Patent Agents. Mi2 











Patents Act, 1907. 


A Continental Firm, Owning 


valuable patents covering ‘ eee 
in Conjunction with Steam Plant,” DESIRES to make 
ARRANGEMENTS to comply with the British Patents 
Act, 1907, and will accordingly be pleased to receive 
applications, which will be treated in strict confidence, 
from well-established firms having thoroughly equipped 

lant and facilities for manufacturing this apparatus 
n large quantities to order. London district - 
ferred.—Address, Z. O., care of StREET’s, 30, Cornhill, 
London, E.C. M214 


TO MOTOR ENGINE MANUFACTURERS. 


rhe Owners of the Patent 


No, 29074, of 1897, relating to ‘‘ Improvements 
in Explosion Motors,” are desirous of ENTERING into 
NEGOTIATIONS for the SALE of these Patent Rights 
or to Grant Licenses to Manufacture under Royalty. 
The motors are particularly applicable for motor 
launches and the like by reason of their perfect 
equilibrium. 

Enquiries to be addressed to Messrs, ABEL AnD 
IMRAY, Chartered Patent Agents, Birkbeck Bank 
Chambers, London, W.C. M 193 


TO MANUFACTURERS OF RAILWAY RAILS, 


[ihe Proprietors of the British 


Patent No. 11314/1903, relating to ‘An 
Improved Machine for Bending Rails or the like, 
also adapted for Punching Rails,” DESIRE to ENTER 
into NEGOTIATIONS with one or more firms in Great 
Britain, either for the Sale of these Patent Rights, or 








‘tor the Grant of Licenses to Manufacture on Royalty. 


Enquiries to be addressed to Messrs. ABEL AND 
IMRAY, Chartered Patent Agents, Birkbeck Bank 
Chambers, London, W.C. M 225 


he Proprietor of the Patent 


No. 15514, of 1905, for ‘‘ Improvements relating to 
Apparatus for Separating Matters in Suspension from 
Liquids,” is DESIROUS of ENTERING into ARRANGE. 
MENTS by way of License and otherwise, on reasonable 
terms, for the purpose of exploiting the same and ensur- 
ing its full development and practical working in this 
country.—All communications should be adi a 
in the first instance, to HASELTINE, LAKE & OO., 
Chartered Patent Agents & Consulting Engineers, 7&8, 
Southampton Buildings, Chancery Lane, eae fo ~ 

196 


[the Proprietor of the Patent 
No. 30790*, of 1897, for ‘‘Improvements in 
Friction Couplings,” is DESIROUS of ENTERING 
into ARRANGEMENTS by way of License and other- 
wise, on reasonable terms, for the papers of exploitin 
the same and ensuring its full development an 
aang working in this country,—All communica- 
ions should ressed, in the first instance, to 
HASELTINE, LAKE & OO., Chartered Patent Agents 
and Consulting Engineers, 7 and 8, Southampton 
Buildings, Chancery Lane, London, W.C. 228 








Hilectrical and Mechanical 
Engineer, with London Office and wide connec- 
tion, WIS to NEGOTIATE with well-established 
FIRM desiring branch office and sole agent, home or 
export.—Address, M 254, Offices of ENGINEERING. _ 


A Old-established Firm in 

Australia, having London House, DESIRES 
the buying AGENCY of a really good Portable Steam 
Engine ; must be of first-class manufacture.—Address, 
M 191, Offices of ENGINEERING. __ M191 


Agent Required to Represent 


manufacturers of scientific instruments, used 
in the engineering trade, for cold storage and kindred 
industries.—Address, M 227, Offices of ENGINEERING. 


‘Wanted, for Immediate Occu- 


pation, complete inland FACTORY PRO- 

PERTY, covering about 3 acres, or land therefor; 
within 20 miles of London and easily accessible by 
rail and water ; usual facilities for manufacturing and 
shipping.—Reply, BOX No. 100, Times Newspaper. 
M 251 


Wanted, Set Good Heavy 
Strong PLATE SHEARS, to shear steel 
plates not less than 6 ft. long, 1 in. thick.—Address, 
with full particulars, stating lowest price, M 76, 

of ENGINEERING. M 76 


anted, in Good Condition, a 
Set of Cylindrical WORKSHOP GAUGES, or 
a Set of Standard LIMIT GAUGES.—Apply, ALFRED 


DODMAN & CO., Lrv., Highgate Works, Kings am, 
10. 








anted, Planer-miller, with 

two vertical heads, travel 6 to 8 ft. ; first- 
class, second-hand or new.—Address, M 220, Offices 
of ENGINEERING, 220 


COUNTY BOROUGH OF GRIMSBY. 
EDUCATION COMMITTEE. 


W anted, Second-hand Triple- 

expansion Surface CONDENSING ENGINE, 
with Pumps complete, suitable for Launch. 
Full particulars of sizes and condition, with photo or 
— and price, including delivery, to be sent to 
the undersigned as soon as — 

DOUGLAS CHANDLER, 
Clerk to the Education Authority. 

Education Offices, Grimsby, 
19th June, 1908, M 197 











AUCTION SALES. 


Whoeatle Kirk, Price & Co. 


LONDON, MANCHESTER axp 
NEWOASTLE-ON-TYNE, 
(Established 1850.) 
MECHANICAL AND ELECTRICAL 





ARBITRATORS. 8045 
46, WATLING STREET, LONDON, E.O. 
16, ALBERT 8Q., 26, COLLINGWOOD S8T., 
MANCHESTER. NEWCASTLE-ON-TYNE. 
Telephones & Telegrams at each Address. 


WEDNESDAY, 15th Juty, 1908. 
THE FERRY WORKS; QUEEN’S FERRY, 
nEAR CHESTER. 


heatley Kirk, Price & Co. 


are instructed by Messrs. WItLANS AND 
Rosinson, Limited (who have decided to discontinue 
their occupation of these Works and confine their 
rations to Rugby) to SELL by PUBLIC AUCTION, 
at The Mart, Tokenhouse Yard, London, E.C., on 
WEDNESDAY, 15th JuLy, 1908, at One o’clock precisely, 
the Extensive Newly-erected Premises, know as THE: 
FERRY WORKS, as AN ENTIRE CONCERN, in ONE 
. The Works are of a most substantial character; 
situate at Queen’s Ferry, near Chester, having # 
frontage of 1200 ft. to the L.N.W. main line, with 
—- therefrom throughout the Works. The Land 
area is about 40 acres, bounded on one side by the 
navigable River Dee, with Pier and Jetty over same 
for loading and unloading vessels. e Works 
Buildings are of lofty, substantial well lighted con- 
struction, and cover an area of about 150,000 square 
feet, and comprise Boiler Works about 320 ft. by 160 ft., 
Tube Works 250 ft. by 250ft., Steel Works 240 ft. by 
80 ft., Power Station, Offices, Manager’s Residence, 
Mess Room, Laboratories, Sheds, and numerous other 
Erecti The Works will be offered complete as a 








[the Proprietor of the Patent 


No. 22655, of 1902, for ‘‘ Improvements in Oi] En- 
nes,” is DESIROUS of ENTERING into ARRANGE- 
ENTS by way of Licence and otherwise, on reasonable 

te! for the purpose of exploiting the same and 
ing its full development and practical workin 
in this country.—All communications should be ad- 
dressed, in the first instance, to HASELTINE, LAKE 
anp CO., Chartered Patent Agents and Consulting 
Engineers, 7 and 8, Southampton Buildings, Chancery 
Lane, London, W.C. M 229 


he Proprietors of Letters 
Patent No. 12210>of 1901, relating to ‘‘ Electro- 
staticSeparators,” DESI RE to DISPOSEof the PATENT 
or to Grant Licenses to interested parties.—Enquiries 
to be addressed to U(RUIKSHANK & FAIRWEATHER, 
Lrp,, 65, Chancery Lane, London. M1 


Nev Patent Law.—Firm of 


Engineers and Founders OPEN to ARRANGE 
for Manufacture, in Britain, of Foreign Patents for 
cogines, machinery and colliery plant, — Address, 
PATENT, Wiiiiam Portrous & Co., Glasgow. M 243 


Merry at & Place, Askew 

Works, Shepherd’s Bush, Electrical and Me- 
chanical Engineers, are PREPAREU to NEGOTIATE 
with INVENTORS, and to carry out experimental work 
in str ct c nfidence. Telephone : 565, k. 8192 


harles E. Parish, M.A., 


Memb. Inst. Mech. E., Memb. Inst. Mining E., 
CONSULTING ENGINEER, 


= 

















31, Haxeewr Lane, Eauixe, Lonnon, W. 
All Charges Moderate. 


general Works, suited for almost any trade, 

as with very fine Steam Power Plant, 1000 
I.HP. ; Electric Generators for driving ; Electric Light- 
ing, Heating, Hydraulic, Sanitary, Water and Fire 
Exti “ Apparatus. The STEEL WORKS, which 
have m fully and profitably employed, comprise a 
25-ton Steel Furnace and Foundry. demand for 
the high-class Vanadium and other Steels produced has 
always exceeded the supply, and remunerative orders 
can be obtained fora much larger output. The Special 
Plant for the manufacture of Tubes and Tubular Boilers 
is not included in this Auction Sale, but an option to 
acquire same ata sum to be named, or by valuation, 
will be given to the purchaser of the Works. 

Full Particulars, Plans and Conditions of Sale are in 
pre’ tion, and can be obtained gratis shortly on 
application to the Auctioneers, WHEATLEY KIRK, 
PRICE & OO., 46, Watling Street, London, EO. ; 











Albert Square, Manchester; and 26, Collingwood 

96 | Street, Newcastle-on-Tyne. M 239 

1 capeneidenemmetiin at omeenteneniael 
FOR SALE. 

uyers and Sellers 


of Im t Second-hand 
ELECTRIC LIGHTING AND POWER PLANTS, 
in good running order, 
are requested to communicate with 
WHEATLEY KIRK, PRICE & CO, 
46, Watling Street, London, E.O. 








Drill, ¢ and 5 in. centre 
Whitworth & Co., Manchester, will be SOLD cheap.— 
RUSHWORTH, Sowerby Bridge. L 954 


8993 | electric po 


Fe Sale, Marine Boiler, 11 ft. 


9 ft. 6 in., 200 Ib. worki » Lioyida 
tests.— pply LYTHAM SHIPB iG anp EN. 
CO., Lrp., Lytham. eS L 104 


team (41 325°) Boilers. 
Vertical, Loco., Cornish, Launch, Field-tube ; als.) 
Air Receivers, Feed-water Heaters, Cylinders, &c. 
Tue GRanTuAM Bower & Crank Oo., Lrp., Grantha: 
90.5 


rench, Italian, Austrian. 
hey on and Japanese PATENTS for SALE. 
successful British speciality in connection with prod). 
tion of steam,—Address, M 202, Offices of ENGINEER! \ \. 


Fo Sale, One W.type Crossley 


= GAS ENGINE, 40-HP., fitted with magneto 
ignition ; in thorough working order ; can be seen 1t 














work.—For full particulars and price, address, M 1(2 
Offices of ENGINEERING. M1 


(48 Engines (Crossley), One 


- 9HP., one 12 HP.; in good condition, low 
price ; selling on account of putting in higher power. 
—Apply, TRIUMPH CYCLE CO,, Lrp., Coventry. 

M 


> 


ke Sale, Cheap, a 20-ton 
STEAM-DRIVEN TRAVELLER, by Vaughan, 
of Manchester ; new in 1897, 41-ft. span between centre 
of rails, fast and slow gear, in good working order. 
May be seen on application.—Address, M 164, Offices 
of ENGINEERING. M 164 


Ready for Delivery, Ten New 

Punching and Shearing Machines from } in. to 
lin., Angle Iron Benders, Plate Bending Rolls, ten 
Radial Drills, two Planing Machines, all gearing machine 
cut, — Machine, Flue Flange Drilling Machine 
and several other Tools. -RUSHWORTH, Sowerby 
Bridge. L 953 


for Sale, New Steel Lanca- 

shire BOILERS, ready for immediate delivery :— 

30 ft. x7 ft., for 100 lb. working pressure. 

30 ft. x8 ft., for 100 Ib., 120 Ib., 160 Ib. and 180 Ib. w.p. 

30 ft. x8 ft. 6 in., for 1001b.,120 Ib.,1401b.and 160 1b.w.p. 

Other sizes in progress. 

SPURR, INMAN anv CO., Limirsp, 

Calder Vale Boiler Works, Wakefield. 8826 


Fer Immediate Sale. — The 


remaining portions of the GENERATING 
PLANT, &c., at_ the Corporation Electricity Works, 
Dale End, Birmingham. Must be removed at once. 
It consists of :— 
One Set only, Willans-Crompton 182 K.W., 220 to 
260 volta, shunt wound. 
Two Sets Willans-Crompton 120 K.W., compound 
wound, 110 to 135 volts. 
One 12-inch Berryman’s Feed-Water Heater. 
In most excellent condition. Extremely low prices. 
E. J. JENNINGS, 
West Walls, Newcastle-on-Tyne. 
Wires—‘“ Potential,” Newcastle-on-Tyne. Mi7 


NEW DREDGING PLANT FOR SALE. 


ffered for Sale, an entirely 
“A =r: — _——. > output 460 
cu 36 ft. 6in., main engine 
(compoun id) Pies ie So th capacity of 21 cubic 
And an entirely new BARGE and BOTTOM 
SUCTION DREDG with delivery pump, hourly 
output 460 cubic yards, fitted with main engine for 
mp of 320 LHP. and ne for water pump 


of 100 LH . Suction depth 39 ft. 6 in. 
Firma A. F. ec 
54 

















for Sale, -Freehold Land, 
Sheffield, 7} acres, siding on Midland, near 
railway station and trams, good water.—Apply, R. 
HEBER RADFORD, SON & SQUIRE, Consulting 
Engineers and Valuers, 15, St. James’s Row, Sheffield. 


Fer Sale, Good Works (or To 
P 





Let), three-storey, withsteam engineandshafting, 
latform weighing machine, alongside L. & N. W. Rail- 
way and Canal; Manchester 8 miles; good water 
supply, suit light engineering. — Apply, OLIVER 
LEIGH, Estate Agent and Valuer, Altrincham. +M 225 
BUILDING SITES. 


e Advertiser has for Dis- 

POSAL several hundred acres of LAND in the 
ricinity of Manchester and in the heavy woollen district 
of Yorkshire, with excellent facilities for all kinds of 
man , including railway, canal, 
solliery and electric power. Principals only.—Address, 
3801, Offices of ENGINEERING. 8801 


TO MANUFACTURERS AND OTHERS. 


¢ a] 

To be Sold, by Private Treaty, 

the well-known FACTORY now occupied by 
Humper Lrp., situated in Lower Ford Street, 
Coventry. The building is a very fine brick structure, 
erected at great expense by Humssr Lrp., ten years 
ago, and is one of the finest motor and cycle factories 
in Coventry. 





The floor space extends to 101,55 

square feet, and the works are excellently arranged 

and complete in all respects.— Full particulars on 

application to HUMBER LTD., Beeston, Notte. ; - 

Coventry. Mil 

In tHe Hien Covrt or Justice, Cuancery Di\ ISIUN. 
By Order of the Receiver, E. I. Hl SEY, Exe 


F.O.A. 
ewly-erected Freehold 


WORKS at Dagenham, Essex, FOR SALE 
BY PRIVATE TREATY. A Bargain. a 
Splendidly lighted Workshops, suited for any cia 
of trade Half-an-hour by train to City. Two fine 
Machine Shops each 135 ft. by 40 ft., Power H use, 
Boiler House, numerous other Shops and Buildings, 
Offices, Gate-house, all driven and lighted by = 
wer; 11 acres freehold on main pues 
splendid situation for labour ; open country sé! Pcs 
London ; excellent cottages, low rents. 7 
Illustrated particulars gratis upon application 
WHEATLEY KIRK, PRICE & ©O., 46, Wa ting 
Street, London, E.C., or Albert Chambers, Al ~ 
Square, Manchester, or 26, Collingwood b. roe 
Newcastle-on-Tyne; or from Messrs. AusTIN & ae 








Solicitors, 4, Clement’s Inn, London, W.c. 








‘ 
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or Sale, nearly new, One 
Inverted Vertical, Side-by-side Compound-con 
densing STEAM ENGINE, suitable for working with a 
boiler pressure of 140 Ib. at a of 80 revolutions 
per minute, for 300 LHP. ‘This engine is in perfect 
working order and is fitted with the latest type o valves 
foy economical working. — Apply, CO-OPERATIVE 
WHOLESALE SOCIETY Luirep, Silvertown Flour 


Mill, London, E. M 59 


Charles D. Phillips—In my 
own Stock, at my Works, can beseenat NEwPort 
and GLOUCESTER, good d-hand, FOR SALE, 
HIRE, or PURCHASE HIRE, Lowest Prices for Cash, 
ENGINES—LOCOMOTIVES : 8 in. by 14 in. stroke, 
4 ft. 8} in. gauge, four-wheel coupled ; 9} in. by 15 in. 
stroke, do. ; 9} in. by 16 in. stroke, do. ; 10 in. by 
20 in. stroke, do. ; 10} in. by 20 in. stroke, do; 12 in. 
by 17 in. stroke, do., six-wheel coupled ; 12 in. by 
18 in. stroke, do. ; 12 in. by 19 in. stroke, do, ; 12 in. 
by 19 in. stroke, do., four-wheel coupled ; 12 in. by 
2 in. stroke, do., six-wheel coupled ; 13 in. by 18 in. 
stroke, do.; 13 in. by 20 in. stroke, do., four-wheel 
coupled ; 13 in. by 20in. stroke, do., six-wheel coupled ; 
14 in. by 20 in. stroke, do., four-wheel coupled ; 17 in. 
by 24 in. stroke, do., six-wheel coupled.—Note the only 
addresses : CHARLES D. PHILLIPS, M.I.M.E., Emlyn 
Engineering Works, Ne rt, Mon.; and Emlyn 
Works, Gloucester. Established 40 years. K 683 


tke Sale :— 

, One 8 in. by 16in. HAULING ENGINE, with 
double loose drums, and 1500 ft. of § in. diam. steel 
wire rope to each drum, suitable for 100 Ib. R 

Two Sin. by 12 in. HAULING ENGINES, with 
double loose drums, without ropes, suitable for 
100 Ib, steam pressure. 

One 8 in. by 12 in. Combined HAULING and 
DRIVING ENGINE, with single loose drum, and 
600 ft. of steel wire rope 7/16 in. diam., 100 Ib. pressure. 

One 13in. by 20in. Hlorizontal Disc Crank DRIVING 
ENGINE, suitable for 125 lb. pressure. 

Two 15 in. by 18 in. Hoxizontal Webbed Crank 
DRIVING ENGINES, with out-end pedestal, suitable 
for 100 Ib. pressure. i 

One 10 in. by 14 in. Horizontal Webbed Orank 
DRIVING ENGINE, for 80 lb. steam pressure. 

The above Engines are all new, and may he seen at 
Messrs. RALPH HORSFIELD & CO., Bredbury, 
near Stockport. \ M 169 





(jirders for Sale. 


200 Lattice-work Girders, 50 ft. long by 5 ft. 6 in. 
deep by 13 to 14 in. wide, suitable for a load of 
3 to 4 tons per lineal ft. 

Light Bracing Girders for the above from 8 to 11 ft. 
long. 

100 Box Girders,'17 to 28 ft. long by 24 in. deep by 
20 in. wide. % 

A quantity of Box Girders, 30 to 45 ft. long by 17 in. 

deep by 14 to 17 in. wide. 

4 antilev er Girders, 107 ft. long by 5 ft. 7 in. deep 





by 13 in. wide. 5‘ 
4 Cantilever Girders, 87 ft. long by 5 ft. 7 in. deep 
by 13in wide. 


All the above are in first-class condition, and are 
suitable for temporary staging or permanent bridge 
work. 

ALSO A LARGE QUANTITY OF CONTRACTORS’ 
PLANT OF ALL DESORIPTIONS 
For Particulars and Drawings, apply— 
8S. PEARSON & SON, Ltp., M 253 
10, Victoria Street, London, 8. W. 


Glasgow Railway 


’ ] ‘he 
Engineering Company, 
GOVAN, GLASGOW. Lap, 
London Office—12, Victoria Street, S.W. 
MANUFACTURERS OF 
RAILWAY CARRIAGE, WAGON AND TRAMWAY 
WHEELS AND AXLES. 


CARRIAGE AND WAGON IRONWORK, also 
“CAST STEEL AXLE BOXES. 9007 
“Tue GLascow RoLiine STock AND PLaNT Works. _ 


Hu: Nelson & Co., Ltd., 
BUILDERS OF RAILWAY CARRIAGES, 
WAGONS, ELECTRIC CARS and LIGHT RAILWA 
Routine Stock OF EVERY DESCRIPTION. 
Makers of WHrets and Ax.es, Ratuway Pant, 
Foremve, Smrrn Work, Iron anp Brass Castines. 
Registered Office and Chief Works : Motherwell. 
Manchester Office: Northern Assurance Buildings, 
Albert Square. 3382 
London Office: 14, Leadenhall Street, E.O. 


P & W. MacLellan, Limited, 
. CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices : 129, Trongate, Guascow. Od 8547 
Registered Office : 1084, Cannon St., London, E.O. 








To STEAM USES. 
AN ILLUSTRATED BOOKLET: 
“The ‘BUNSEN’ BRIDGE and How it Affects | 
Coal Bills & Smoke Nuisance. 
Post Free on application to 


B. F&F. BE. & S. F., 
9, Bedford Row, London, W.C. 





DRILLS &{GRINDERS 
Tue ARMorpuctT Mro. Oo, Lp. Farringdon Av., B.C. 
eee ee Boek Eee 














HILLEN .. 


Steel Rail 


MANUPAOTURERS of + + Works. 
Stev!l Rails, Steel Sleepers, 
Steel Ferro-Concrete Bars, 


‘Steel Columns, &c., &c. 47 
UTRECHT, London Office : 
HOLLAND. 1, Cullum Street, E.C. 








he Metropolitan Amalga- 
MATED RAILWAY OARRIAGE AND 
WAGON COMPANY, Laowrszp. 


Makers of RAILWAY ROLLING STOUK and 
IRONWORK of every description. 

Works — AsHpvryY, MANCHESTER; LANCASTER, 
LANCASTER; BRITANNIA, BIRMINGHAM; ~ SALTLEY, 
BirminecuamM ; OLDBURY, BinMincnam ; PererBoRroven. 

London Offices - 36, Vicroria Street, WESTMINSTER. 

Head Office—SautLey, Birmixcuam. Telephone Nos. : 
4722, 4723. Telegrams: ‘‘ Metro, Birmingham. 8934 


Mila nd Railway-Carriage 
and Wagon Co., Ltd., 
BUILDERS OF— 
— Railway Carriages, — 
— Railway Wagons, — 


AND ALL KINDS OF ROLLING STOOK. 
8935 


Midland Works, Birmingham ; 


and Assey Works SHREWSBURY. 





















82, VICTORIA ST., 
LONDON, 8.W. 

T.A.: Wixprieut, Lonpon. 

Nar. Teu.: 876, WEsTMINsTER. 


24, GRAINGER ST. WEST, 

NEWCASTLE-ON.-TYNE. 
.A.: Winpticnt, NeEwCasTLe-on-Tyng, 
Nat. Teu.: 3220, Cenrran. 














PLUMBAGO:«GRAPHITE 


FOR MOULDING AND LUBRICATING PURPOSES. 


SPANISH GRAPHITE BLACKING. 
SUITABLE FOR ALL METALS, 


TERRA FLAKE. PRECIPITATED CHALK. CORE CUM. 


PLUMBACO CRUCIBLES. 


COMPOUND BLACKING. 
9109 


WILLIAM OLSEN, Cogan Street, EXO E.E.. 











ii: Sale :— 
Compound Horizontal Corliss Condensing EN- 


GINE, 16 in. and 80 in. cyls., 36 in. stroke. 
Compound Tandem Condensing ENGINE, 13 in. and 
18 in. cyls., 24 in. stroke. (36 in. stroke. 


Pair of Horizontal Rolling Mill ENGINES, 24 in. cyls., 
Worthington’s Surface Condensing PLANT, 600 ft. 
condensing surface. [20 in. stroke. 
51 B.HP. “Stockport” GAS ENGINE, 13 in. cyls., 
24 BHP. OIL. ENGINE (by Blackstone & Co.), 
150 KW. GENERATING SET, 230 volts, 652 amps., 
390 revs. [Motor. 
Double-geared Elestric-driven WINCH, with 100 B.HP. 
Set of Vertical Compound ENGINES, combined with 
16 in. Centrifugal Pumps. 
Compound Condensing Hydraulic Pumping ENGINE, 
i2in. and 241n. cyls., 18 in. stroke, four 3} in. rams. 
Lathes, Planers, Shapers, Slotters, Drilling Machines, 
various sizes, Inspection invited. 
Descriptive Catalogue of 2000 lots free on application. 
Machinery let out on hire or sold on ase hire. 
THOS. W. WARD, Liurrep, ALBION WorkK8, SHEFFIELD. 
Telegraphic Address : “‘ Forward, Sheffield.” 6522 


Priestman Oil Motor 
with Shaft, Stern Tube 


and Propeller, 
for Sale, 


Suitable for Launch 40 ft. long. 
Quite new, 9 B.HP. 
Will be sold at a sacrifice to 


close an account, 
For particulars apply to— 


Alex. 


8, LOMBARD COURT, E.O. 


ilson, 
9282 


i 











MISCELLANEOUS, 


| ranslation Bureau Edwin 

ep Et ay —_ Holborn, London, 
(tel. : 14545 Central); and 26, Moorgate Stree 

London, E.O, (Tel. : 9424 Central). : — M 260 


i" [ an chaste Extensive En- 


~e GINEERING WORKS, situate off Stretford 
‘oad, Hulme. Coming vacant in < uence of 
~ Hoval to Derby of Messrs, Rots, Royce, Ltd., Motor 
crks. Total floor area about half an acre. 

5 V ag soetage — ay Steam 

cine, El © Equipment for light, wi 
hea ing for Sale it required by new tenant nies: 
!DNEY L. SMITH, Estate Agent, Kilvert’s Build- 
hester. M171 








ings 17, Withy Grove, Manc 





OVERHEAD ELECTRIC 


ELECTRIC WHARF 


ALEXANDER 





JACK’S GRANES 


Whitegates Engineering Works, 
MOTHERWELL, Scotland. 


& 


LOCO. STEAM 


HAND TRAVELLERS 





CRANES. 


JACK & CO., 


PF amis 


9226 








C. W. HUNT CO.’S 
INDUSTRIAL RAILWAYS, 


ELECTRIC 


LOCOMOTIVES, 


CABLE RAILWAYS, 
TRANSPORTING & COAL-HANDLING MACHINERY. 





For full particulars and Estimates apply to the Sole Representatives :— 


MURRAY, LOTZ & CoO., 


Telegrame—‘ OVERARCHED, Lompox.” 
_Telephone—8457, OENTRAL. 


102, FENCHURCH STREET, 8806 
LONDON, E.C, 


PHOENIX PATENT CONNECTIONS for Wood Framing. 





WIRE, SHEETS 





BIRMINGHAM BATTER 


BRASS & COPPER 


“FOR 











NASMYTH, WILSON & CO., L= 


BRIDGEWATER FOUNDRY, 
PaTRICROFT, NEAR MANCHESTER. 
MAKERS OF COTTON, JUTE, HIDE & FIBRE. 
HYDRAULIO PRESSES. 
“PUMPING ENCINES & PUMPS, STEAM HAMMERS, 
STAMP HAMMERS, &c. 8030 


See Mlustrated Advt., page 74, last week and next tssuc. 


“ PATERSON" 
FILTERS. & SOFTENERS. 


advt. June 5th issue, p. 16.) 
Write for Pamphlet to— 





9059 


PATERSON ENGINEERING CO., Lro., 


21, Amberley House, Norfolk St., Strand, Londen, W.0. 
RS 





STONE BREAKE 

NC BF AKER MIXE 
NE ' TE a ape N y noyeas? NE 
o. 4 a> Se 2 oe aa = & - a © Fe — 


Stone Breaking Machine Makers 





ENG 


Machines, 
for Engineers and Sollermakers. . 
CAMPBELLS & HUNTER, Lro. 


Dolphin. Foundry, LEEDS. 
See Illustrated Advertisement, July 3rd. 


ANT 


Modern Drilling and Boring 


ALL TYPES AND SIZES, 











LIMITED, 


| 
é Solid, Split or Spring. é 
= Shafting, Bearings, Clutches, and : 
¢ “Mill Gearing Generally. 4s. 


CAVERSHAM ROAD, READING. 


“ CROMIL” 


TOUGHENED 
ALUMINIUM 


IN INGOTS or CASTINGS. 


For Ornamental Castings, Models, Patterns, 
and Cabin, Carriage, Electric Light, Engine 
and other Fittings. 


COST ABOUT GAME AS IN BRASS BUT LESS THAN 
ONE-THIRD THE WEIGHT 


— Aliso — 
Graphite Flake & Powder, 
Graphite Lubricants, 

Graphite Paint, &c. 





CROSIER, STEPHENS & C0, 


NEWOASTLE-ON-TYNE. 
Telegrams : ‘‘Cromil, Newcastle-on-Tyne.” 
Nat. Tel., 1461. 8875 







BIRMINGHAM. 


SEAMLESS & BRAZED 


TUBES 
BOILERS, CONDENSERS, &c. 


“Batrery, SELLY OAK.” 
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MARSHALL, SONS « C°- L. 


GAINSBOR GuGH, ENGLAND. 


Telegrams—‘‘ MARSHALLS, GAINSBORO’.’ Telephone—No. 40 & 


Also Offices, Showrooms and Stores at 79, FARRINGDON ROAD, LONDON, Ec. Wf 


Telegrams—“* ENGINE, LONDON.” Telephone—No. 648, Holborn. 
And at CALCUTTA and BOMBAY. 


ENGINEERS AND BOILERMAKERS. 
HORIZONTAL ENGINES, up to 1000 HP. 
BOILERS, Cornish, Lancashire, Loco. Vertical, &c. 
UNDERTYPE ENGNES, Simple and Compound. 
VERTICAL ENGINES Simp le and Compound. 
PORTABLE and SEMI- PORTABLE ENGINES. 
Traction Engines, Road Rollers, and OIL TRACTORS, 
THRASHING MACHINERY for all Countries. 
GRINDING MILLS. SAWING MACHINERY. 
GOLD DREDGING PLANTS. 

TEA PREPARING MACHINERY, &c. 


THE GRAND PRIX and DIPLOMA OF HONOUR, MILAN EXHIBITION, 1906, 


ILLUSTRATED CATALOGUES ON APPLICATION. Od 2529 


===] PIERSON'S PATENT 
ie —— SUCTION GAS PLANT | 


WHY DOES YOUR SUCTION PLANT ONLY GIVE HALF SATISFACTION? 








































Because it was designed by a mechanical engineer instead of a gas engineer. If the gas produced were of re nee quality, if clinkers 

could be avoided or removed without opening the fire door, if the firebricks could last for five years, and if the valves of the 

engine had to be cleaned only once a month, i plant would be perfect. 

ge leok at the Pierson plant, see how it differs from all others,-and write to us to enquire how we succeed in overcoming all 
the above-mentioned troubles, 


J. & O. G. PIERSON, cas Encincers, 47, RUE LAFAYETTE, PARIS, 


Sole Agents fce France and * prench Colonies for the pedis Otto Gas Engine. g922 

















BRIGHT COMPRESSED 


KIRKSTALL FORCE C9? LEEDS 








FELTEN & GUILLEAUME-LAHMEYERWERKE A.-G., 


Electrical Engineers and Contractors, FRANKFORT-ON-MAIN. 


ELECTRIC WINDING, HAULING, PUMPING & 
VENTILATING PLANT for MINING WORK. 


London Address—The Lohmeyer Electrical Co., Ltd., 109- 111, New Oxford Street, W.C. 


Telegrams—‘‘ DREHSTROM, LONDON.” Telephone—2822, GERRARD. Sov Two 90-HP, Three-phase Motors driving  Omtaiea 
Pumps, each lifting 1620 ss _ per min, against 
a head o t. 













































OPENSHAW, MANCHESTER. 


| Telephone : No. 7094. Telegrams: MAGNET, MANCHESTER. 


DYNAMOS = /* 
AND MOTORS . 


FOR ALL PURPOSES. ees 































‘wauuemmms LONDON OFFICE: 35, Queen Victoria Street, E.C. eal a 
STANDARD VERTICAL MOTOR: Telephone : 3525, London Wall. Telegrams: ORDERS, LONDON. DYNAMO, DIRECT-DRIVEN BY OIL ENGINE. 8043} 
























ces of ENGINEERING, 






































‘9 Pe a 


